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kind: Pod
apiVersion: vi
metadata:
name: example
namespace: default
selfLink: /api/v1/namespaces/default/pods/example
uid: 5cc30063-0265780783bc
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resourceVersion: '165032'
creationTimestamp: '2019-02-13T20:31:37Z'
labels:
app: hello-openshift ﬂ
annotations:
openshift.io/scc: anyuid
spec:
restartPolicy: Always g
serviceAccountName: default
imagePullSecrets:
- name: default-dockercfg-5zrhb
priority: O
schedulerName: default-scheduler
terminationGracePeriodSeconds: 30
nodeName: ip-10-0-140-16.us-east-2.compute.internal
securityContext: 6
seLinuxOptions:
level: 'sO:c11,c10"
containers: ﬂ
- resources: {}
terminationMessagePath: /dev/termination-log
name: hello-openshift
securityContext:
capabilities:
drop:
- MKNOD
procMount: Default
ports:
- containerPort: 8080
protocol: TCP
imagePullPolicy: Always
volumeMounts:
- name: default-token-wbqgsl
readOnly: true
mountPath: /var/run/secrets/kubernetes.io/serviceaccount G
terminationMessagePolicy: File
image: registry.redhat.io/openshift4/ose-ogging-eventrouter:v4.3 ﬂ

serviceAccount: default 6

volumes: Q

- name: default-token-wbgsl
secret:
secretName: default-token-wbgsl
defaultMode: 420
dnsPolicy: ClusterFirst
status:
phase: Pending
conditions:
- type: Initialized
status: 'True'
lastProbeTime: null
lastTransitionTime: '2019-02-13T20:31:37Z'
- type: Ready
status: 'False’
lastProbeTime: null
lastTransitionTime: '2019-02-13T20:31:37Z'
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reason: ContainersNotReady
message: 'containers with unready status: [hello-openshift]’
- type: ContainersReady
status: 'False'
lastProbeTime: null
lastTransitionTime: '2019-02-13T20:31:37Z'
reason: ContainersNotReady
message: 'containers with unready status: [hello-openshift]’
- type: PodScheduled
status: 'True'
lastProbeTime: null
lastTransitionTime: '2019-02-13T20:31:37Z'
hostIP: 10.0.140.16
startTime: '2019-02-13T720:31:37Z'
containerStatuses:
- name: hello-openshift
state:
waiting:
reason: ContainerCreating
lastState: {}
ready: false
restartCount: 0
image: openshift/hello-openshift
imagelD: "
gosClass: BestEffort
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= Aol R At A ek A§A R AT = J=A 9 AR 5 AT 7| & A
g ~E = ) ¢ A Ao X 5k F g o wpE} A A7 A = dF U

containers= 3}1} o] 4} o] ZAE o] A o] & o] 2ol 7 v P L x4 I}

ol Z”H o] Y= ZlEl o] oA &7 2EFA EFo] vEEH = A& AZ It o] A9 dA
2~ E ] o] A OpenShift Container Platform APl¢] ta] @3 al= o] 2 Q3 A4 7 A2 AdS
A sk BFol AHFYTH

Podel A 3d 252 AFFUh 250l A€ Ao v eEFUch Aro|Y RE,/EE S2E
s} A e o] Lol A F A 7 2ol vk ESHA vl A 9. A H o1 7} 522 E /devipts T+ 3} o] F
@ Ado] Ut S B2E A2do] 248 5 AU Th/hostE AL §5le] B2ES nhEESE

Zlo] Qb gyt
Pod?] 7} 7 ®| o] = A}A| ZH o] | o] Z] o] A] QI AW A3k YT
OpenShift Container Platform APIlel] t 3 2 % s} Pod

A A& A2 #] A 51+ serviceAccount Z =7} 9l & U ukz
xal A Qo N A2 AT A RGOz Ao] e 5

2 A PodolA] @1Z 3] oF 3= AJH]| A~
Q1 s Y ok whepa] AREAE A € <l

Podiz AH-2 A ol N A8 5 2l 2Ee)A BHS FIFITh o] 4% 712 Au 2 A
E2o] B3 A3 Bl 0@ YA
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shelo] Be 37 BF 2 Pode] 943 319 Pod7} s sl AL Al &shs b Azke] oo A %
4Ltk 214 & ] §-2 OpenShiftel ] 518l 7k B 9 7 252 AL 51 45 Pod & Al 24814
EaAY FE8 7S A 5k "Ready’ AH & AL 4 Q& ol fr FAYU?

al

o

o] Pod A ] ol = Pod 7} A Ad =] oL 3l
Platformol 93] A5 o 2 A YA = o
= Pode] 715 9 S o thak Al 5 A 57} 91%‘4‘3}.

2.2.POD ®.7]

P2 Fe)2E o] Pod® 13 oW Pod 2 Se) 2 o) e & A ow

o
et
o
¥2,
o))
i
o

ot
r

2.2.1.Pod A X

OpenShift Container Platformol| A &= sl o] 3 A E o] h7] vl £ 5] = v} o] Ae] AH o] o]z} & 9], uj
=z, 38T 5 UE 42 HFY 9999 Pod €] Kubernetes 713 S &-& 3t o} Pode A E| o] o o 3 =
A QR (A = VD% e e 2 FA T o

EA 22 A ES A4 H Pod 558 323 AY Pod A AL F 5A & & 4 5y
2.2.2. T2 A E o] Pod H.7]
Pode] BA| & 4= A A e, A2 34, 54 5 L35t A Z2HAE #HH Pod 258 39T

T AFU

T EA =
ZRAEC] PodE HeW th55 T3 o

L Z2AERZ WY

I $ oc project <project-name>
2. e HE e A PU.

I $ oc get pods

o E =9 &3 2AEUTh

$ oc get pods -n openshift-console

o
i)

a)
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https://access.redhat.com/solutions/6221251
https://kubernetes.io/docs/concepts/workloads/pods/pod/
https://access.redhat.com/documentation/en-us/openshift_container_platform/4.9/html-single/storage/#understanding-persistent-storage

NAME READY STATUS RESTARTS AGE
console-698d866b78-bnshf 1/1  Running 2 165m
console-698d866b78-m87pm 1/1  Running 2 165m

Pod IP 49} Pod7 9l ==& & W -o wide =] 25 F7gHth

I $ oc get pods -0 wide

29 o
NAME READY STATUS RESTARTS AGE IP NODE
NOMINATED NODE
console-698d866b78-bnshf 1/1  Running 2 166m 10.128.0.24 ip-10-0-152-
71.ec2.internal <none>

console-698d866b78-m87pm 1/1  Running 2 166m 10.129.0.23 ip-10-0-173-
237.ec2.internal <none>

2.2.3.Pod A& £ 4] 17

Aol e HELY 7 & A &5t Podol] 3t AFE o EA| S TA) S = S5 T o83k AL &5 B4
o = CPU, ¥l ®g], 2E 8| X Abg&o] &

AFA QT AL
o A8 =42 2 cluster-reader @ 3to] ¢) o] oF 3t}

o AEF FAE RHH W EYo] A H o] flojof Tt

ot
I $ oc adm top pods
& =W &3 2AEUTh

$ oc adm top pods -n openshift-console

=9 9
NAME CPU(cores) MEMORY (bytes)
console-7f58¢c69899-q8c8k  Om 22Mi
console-7f58c69899-xhbgg  Om 25Mi
downloads-594fcccf94-bexk8 3m 18Mi
downloads-594fcccf94-kv4pb 2m 15Mi

= HE S Aaste] gEo] 3l Pode] AME- & BAIE A Th

$ oc adm top pod --selector="

—
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dEF S A7 A)s Adgeiof gunh = ==, =7 A A gy ok

224. 81422 21 H7

OpenShift CLI(oc) @ ) E&ol| 4] TheFsl 2] 220 208 B 4 9aUrth 205 29| i) £ 2
ANA e FH T

AHA 87 ALY

® OpenShift CLI(oc)l o Al =3 o}

3 2 4] 2 (UI)

1. OpenShift Container Platform £& oA Q3 2= —» Pod 2 o] 537U ZASIHE gl ALE &
&l Pod= o]t

23
WEs e Q¥ g hzd e A5 2 T Pod7k YU th o] 8 @ 2 28 20 A
2 aze] AR AR Ao AN 22 HAE RS F AFUTh

4. 2aE gt
= 2 A 2<(CLI)
¢ 54 Podé & YT
I $ oc logs -f <pod_name> -c <container_name>
o= S YT

-f

mt

U,

e Abek 2ol A 210 71 SHE WSS B2 EE A4
<pod_name>
pod °| & A G g4tk
<container_name>
Ag) Atk ZAH o] 9] o] & A AH FY T Podell o8 ZH o] 7t = A AH oY o] 5=
A4 s ofF g o

& &9 o3 2Fyth

I $ oc logs ruby-58cd97df55-mww7r

I $ oc logs -f ruby-57f7f4855b-znl92 -c ruby
2o sd e i geol =HE YT

o =4 gass 218 gL

14



I $ oc logs <object_type>/<resource_name> ﬂ

© oinius

W et ggyh

wa

o]

i
o

A7

oo

o,

o &

il

I $ oc logs deployment/ruby

22 99 e) Y &o] FHH Y

2.3. POD¢<] t}j ¢t OPENSHIFT CONTAINER PLATFORM =& £~ H +4

dE A= Podoll &4 S 2HE AL 4 B2 F sy

A Jf 0 oaly
o i, o &
% 2 oy |
to rt o, L
x o

ofl

o

L N

2.3.1. | A 2+ & Pod 2% HF2] A4

Pod A A] 2F A 2 o) whe} &l G Pode] 7 H o] 7} & 22 w) OpenShift Container Platforme] A $-g3t=
W o] AR FHUh A AL F g Pode] 2 E AE o]y o) &&g 1t}

b5 ghe et U

e Always - 54 ¢ 99 > X A(10%, 20%, 403)% 580 2 7| 3l3le] Podoll M A 3202 F 8
H 7—] Eﬂ O] ‘1% o= ZH /\] 70—6'1—],] T;]- 7] _‘0? |wayso1]/‘l~[;‘|_

e OnFailure - 3243w ¢ 32 2] A(10%,20%, 40%)S 52 0 & A 3tale] Podol| 4] A 9 3+ 7 €] o]
UE AA 2y o

® Never - Podol| A 5 =AY A3 g HAE| o] E A A ZatA] 5Tt Pod7t SA] A3l st &

=gy
Pod7} 574 == Bhe1 g | Foll & b == o] niel Y E A 45Utk mekA == ol A Pod7t 2%
A7t g2,

CREEE

24

Z8 A0 R A= Pod(d: ¢ Job OnFailure == Never
Z A%H
TEHA FS AR A4EHE EA ZEEY Always

WA s Aok stz Pod  HEAE Any

Pode] A ¥ o] 7} Ao 5} 32 4| A] 2 4 2 o] OnFailure= 474 ¥ 7% Pod7} = =0 wol 9l A o]
7t A A YT AEl ol E A A ZFahA] o e A Al 2 A 2 Never & AFH8-5HA Al 9
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Z A Pod7} 4 5 51 OpenShift Container Platformol| 4] A} Pod & A] 23Ut} 7] @ 2h = off Z2] # o] A
o] A} Podol| A | A 2HE 4= = 7Hs A S Lo Utk 53] of Al o] el A= ol AP o g
At A T, F, B E 52 A s o gy Th

3

Kubernetes o}7] &) 2] ol M = F2h-¢-= F5 A2 €30 dA A A Aoz oy S
4= FFA7T S = kubeletol] A OpenShift Container Platformo] 2] A] 2k %] 2] e <51

o},
e FHeE TR B A Ho|A G A FHSE FIHA FEL e 2
2B 8 AR 31A A 0. B9 Ek obd AN A Y S 2HE A FUT A
d 2ol FSE TFA B AT A S R e AFHA Y5

OpenShift Container Platformol| A} 2 9] &+ 7 8] o] o] A A] &} A 2 & A8} v of] o §F 2HA)| §F W) &
< Kubernetes A A 2] o] #] e & FZ3H4 A L.

152 AGFLAE M5 g FS aAH 0T ARD F AF U

5 & 4 Ao met A gk
7 F AN P A Gtk &
1

1. 224 E Ao JSON 34 -& #H4] 51 12 kubernetes.io/ingress-bandwidth 2!
kubernetes.io/egress-bandwidth 5%} & A}8-3lo] tjolg Egjo S22 (A FULL O = =
o] Pod £41 9 4l o £& & thIOM/s2 A et th=S T FUth

A &¥ Pod 9 B2 E A 9]

"kind": "Pod",
"spec": {
"containers": [
{
"image": "openshift/hello-openshift",
"name": "hello-openshift"
}
]
b
"apiVersion": "v1",
"metadata”: {
"name": "iperf-slow",
"annotations": {
"kubernetes.io/ingress-bandwidth": "10M",
"kubernetes.io/egress-bandwidth™: "10M"

—

2. QB AE A o] = AlL-3lo] PodE A A gy o}
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https://kubernetes.io/docs/concepts/workloads/pods/pod-lifecycle/#example-states

I $ oc create -f <file_or_dir_path>

2.33.Pod £ ¢4 AHg-3te] A <1 pod 58 A4 5= W
o}

Pod St o }F-& Kubernetes AP|2
‘3} A HEE 98 ==& =g
AHFY

S ocHHEOZ AFT S ALY
of pod o] tgk Bl Ak 2AS A FE 4

< L
rud
—{11
o
X

PodDisruptionBudget> & 2] o] 2H5 3] o 3l= & & BA & 4 &

13 28 A= API O H A E Q)
Ut Z2 A Eo A o] f g A S == {2 =
A=)

el aH dadgels) Tl &

3

maxUnavailable 0 % %=+ 0¢] 1} minAvailable ¢] 100 % 3 & Ex) 2 =9} 5
5] -8 =] A vk o] &= <l 3} ‘—27} Y HA FEE AES F AFH

ro
)
rlo

alle
o

oAb

[K

to] & 224 Eo A pod TH o 2 g2l

e
o)

Y,

PN
T3

$ oc get poddisruptionbudget --all-namespaces

—

2 o

NAMESPACE NAME MIN-AVAILABLE SELECTOR
another-project another-pdb 4 bar=foo
test-project  my-pdb 2 foo=bar

| HHN,

PodDisruptionBudget-<- 4] 2~& o 4 % 4 minAvailable pod7} 28] 591 7% G Ao & 7k 1 o}, o]
Age 2t ZE pode AAZ F AdFHh

F3
Pod 41 %91 51 A1 A4 o] whe} -4 42917H 22 podi= pod 8 e & &7 A T
1&ﬁﬂﬂ9¢%%q

2.3.3..Pod % o 2+ A1-8-51e] A3 oF & pod 4 A4

PodDisruptionBudget ¢ 2 A E = Al & 3}o] FA] o] 7} 5 EHo]of 3l H A EA| B = B S-S A
A dHFYh

EZAH

ol

pod T o 2+HS A ™ Tt

o

ey

RElch

I
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http://kubernetes.io/docs/admin/disruptions/
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C Bt 22 LHAE Ao S ARE kel YAML 9 2 WU o

apiVersion: policy/v1 ﬂ
kind: PodDisruptionBudget
metadata:

name: my-pdb
spec:

minAvailable: 2 @)

selector: 6

matchLabels:
foo: bar

PodDisruptionBudget = policy/vl APl 25 2] d -t

227} Qe 24 pod  YUth P& i MR (1:20 %) S A Y st

g 2] &2 A gl ol sk g4 7 2] 9] t}. matchLabels 2 matchExpressions ©] 2 3= =g
o7 Astg Yt o] w7 HS2(o: selector {} )= H| ¥ FH T2 A E Q] 2= PodE AY]
gy

apiVersion: policy/v1 ﬂ
kind: PodDisruptionBudget
metadata:

name: my-pdb
spec:

maxUnavailable: 25% g

selector: 6

matchLabels:
foo: bar

PodDisruptionBudget = policy/vl APl 25 2] d -t

B ALg B Sl A pod YU Th 4 i MRS (1:20 %) A F e
AHEF S AU

22

M
o

9 2] &2 3 3o ol gt 2bd 2] ¢ Yol matchLabels 2 matchExpressions o] 2 3= =g
Ao AP o] uj7l W4(ol: selector {} )2 ¥]$] FH A E] B E PodE A

eHe st enAEE e ed 213U,

[K

o}
I $ oc create -f </path/to/file> -n <project_name>

3.4. 58 PodE A1&3}e] Pod A 7 WA

= Zel2E o 5w vhaE v} obd Ak F e 2E mEo A A s
H 227k AEUT S A% F7} 71550 AASE FULE AN 4554 @2 & A5

Z9 2 ¥A)9 Pod= AAT 4 15U o



EZAH

PodE o= AAsE W gL 433t

1. Pod A}<k& A A 8l 71y system-cluster-critical -4 4+¢ S 28 L3 =F 7|F PodE A
Ay
spec:
template:
metadata:

name: critical-pod
priorityClassName: system-cluster-critical ﬂ

Q EEo A A A A= oF Bl= Pode] 7B S A9 Za) A9y

et
»
xo
R
r\:]
e
o
2
o
o
2
X

T = FH2Hol 23 Podd t sl system-node-critical 2 <%
g5 AFYTH

2. Pod= At}
I $ oc create -f <file-name>.yaml

235 9d UM BS I EFSAHE S 1 Po

% Pod A 7F 23470 A & 4 Y& th

S
i
Ac)
A
(s
]
=2
hia)
flo
5=
mO
B
©
o
o
o
o
o
=
o
ox
T
bkl
1%
M o

o= EFol vfE = u Pode] securityContext o 2] # fsGroup 3} ¢ %] 5} == OpenShift
Container Platformol|A] 7z} 25 ¢ Al =9 &2fd W @3S AQAZF 2 HAS 7] o Fof AT 5= 9
FUTL AR EFY A5 ofFd 2 A3S FRlstaL HAS

7hul - = d 5 Ay

o SCC(ERFHEXE Ak 2)E AH&sto] 25 2 SELinux A ol &5 A YTt

® SCC oA fsGroupChangePolicy 2 = = A}-83}o] OpenShift Container Platformol 4] & & ¢
afrd 9 AEs gleta B sk HH S Ayt

o dEtd S AE AR St BF 2 SELinux Alg ol &S Ay

A 3 ) &2 OpenShiftol] A 31 S=7} e of 7 E5-S A} u) Pod7} A 2H5] ] & 7)1} "Ready” 4
HE g4 st b =gt Al zke] A= ol fre FAYY7?

2.4. 5% POD 25 27U ] & A1 5] POD 2H5 227 U 3

N2= HPA(S % Pod #bs AL 2])E AHE ot sl F 4] HE =2 v vl £ 74 o] &3k Podol

A R EY S 7|HES 2 OpenShift Container Platformol| A B4 AEE 8] = vl X A4 25
AFo 2 gAY Sole WS AL F AFsUTH

Deployment DeploymentConfig,ReplicaSet ReplicationController :=+= StatefulSet ¢ 2 4] E of tjj 3]
HPAS 4742 o syt
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https://access.redhat.com/solutions/6221251

OpenShift Container Platform 4.9 ==

3

EPE e BAE A A Fste 54 7solv F4o] 2
=+ ReplicaSet 2 B4 E & A}-8-3}= Zl o] EH YT
"H*C‘L o uj) = 2 DeploymentConfig . B4 E o]3| & 223514 A

atA] e gt Deployment 2 BA
A Eof tf g 2}A] g

2.4.1. 59 Pod A& 2 A A & o] 3]
%3 Pod A5 AU & A ste] AgstE s H 4 2 Hu Pod 429 Podol| A =X & 3= CPU A&
ErEmrg ALES XA 5 S5

I3 Pod A5 2=Ad 2] & A A 51 OpenShift Container Platformol| A Pode] CPU % /= W 22| ]
L2 EYS AU ol g WHES S AT 7 A= A9 % Pod 25 AL HA A dA W E
Y ALEEH dote W EY AFEE Y H &S A4Sl o) whet g EEE SagUTh FHE H AL
S GV AR FYPHA T HEL S AR 7 AL WA V250 49 dFU

E

S0 Aol 2ALLE L Bl AEZH 9 BAEA A AR dAFU T w2 74 9
2 %1_%3]]4?-}\4_/] BAE Fol Ay oz AxF A E /&71]%_1 < Complete 7] | A
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O

enShift Container Platform< @] A2~ E 215 0 2 21x] 3l A 25t Eota} 7o) 8]l A7) 3235
ob B3 g 3k 21 A @ W) 3 o). unready AHE ©] Podis 21 A] CPU AL 2Fo] 00] 1L, % 4
| = A5 2=A1 D 3] o] A Pod‘é Aty ok 48 A # E o] 9lE Pode 84 A] CPU A& o] 0%9]

p

lom
l

l

3L, 5 A0 100%¢ 1 o o & B9 HPAS 2931 5
W 20 e WS P sl A PodE AHe® 1)UL H e

o

Jol G ol 7152 AHg-atel

2t 4
=) el of g,

% Pod 2b5 27 A2l & AMS-eteld S8 LF dE A7 28 2H M EY S SutEA A8 oF gy th

2411 A YH = EY
23 Pod A% 2A A H A= TS v EY LS 143}

X21vE"

v =2 4] API A

CPU AH&- A& 5 & CPU 0] ¢] =] Yt} Podell autoscaling/v1,
A 23 sh= CPUS Wl & & Altehe autoscaling/v2beta2
ol A& dF U Tk

w22 AHEE AHEE = e o] $YYth Podel A & autoscaling/v2beta2
ot vl e o] WE &S AlLtstke
A = A F U T
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https://access.redhat.com/documentation/en-us/openshift_container_platform/4.9/html-single/building_applications/#what-deployments-are

N
o
b
[t
2
i

T8

W) e ARE ALY 9] G v 2 ALg ol BA| R Fol el she] Z7 U s
oF YUt A 0% b gy

o BAE 571 Z75HE Podd ol el (49 W F) Aol Ak 0 2 g A of 3
et

o HA|E 57} 7451 Pod Bl % 2] AL Be] MukE O % 7t o} gk,

vl 2 2] 7|9k 25 A L H S AFE-517] A o] OpenShift Container Platform ) £& & A}
&oto] of S Aol o] v B § S gl of S Aol o] sl & AHES F 55t
A st Al 2

t}2 of 4] ol A = image-registry Deployment ¢ 24 Eof t) 3} 215 &2 BolFUth 27| v Lol &
Pod 3717} H & 3tUth HPA L B A E = FH 378 52 59 Y th Pode] CPU AL&-7Fo] 75%0l =2 &1H
Pod7} 771 & =7} o}

I $ oc autoscale deployment/image-registry --min=5 --max=7 --cpu-percent=75
%9 o

I horizontalpodautoscaler.autoscaling/image-registry autoscaled

I

minReplicas 7} 32 2 A4 ¥ image-registry Deployment @ B 4] E o] A1 Z HPA

apiVersion: autoscaling/v1
kind: HorizontalPodAutoscaler
metadata:
name: image-registry
namespace: default
spec:
maxReplicas: 7
minReplicas: 3
scaleTargetRef:
apiVersion: apps/vi
kind: Deployment
name: image-registry
targetCPUUtilizationPercentage: 75
status:
currentReplicas: 5
desiredReplicas: 0

1Lowi o] A el & el ok
I $ oc get deployment image-registry

o] A uj Eoll Pod 570 7} 5 U T}

Z9 o
NAME REVISION DESIRED CURRENT TRIGGERED BY
image-registry 1 5 5 config
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2.412. 27 A A

autoscaling/v2beta2 APIS A}-&31H =3 Pod A5 AL elol] 274 YE JAS 3718 5= 9
AL A L& OpenShift Container Platform HPA(4=3 Pod A& 2=A] A #)ol| 4 PodE 2
WHE AFUTE 2ALE A G AFESHH A H 7] ko] 2ALL D 54 —’FBEE 54
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39 HPA 9 H A & A)

e

apiVersion: autoscaling/v2beta?2
kind: HorizontalPodAutoscaler
metadata:
name: hpa-resource-metrics-memory
namespace: default
spec:
behavior:
scaleDown: ﬂ
policies: g
- type: Pods 6
value: 4
periodSeconds: 60 6
- type: Percent
value: 10
periodSeconds: 60
selectPolicy: Min ﬂ
stabilizationWindowSeconds: 300 6
scaleUp: Q
policies:
- type: Pods
value: 5 @
periodSeconds: 70
- type: Percent
value: 12
periodSeconds: 80
selectPolicy: Max
stabilizationWindowSeconds: 0

2

o
o,
o
Y
lo
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ool Yol AW A5 WA ML FAS AT b Be WAL 8§k F AL Mg
7 Max2 <4 el 3, 34 WA < 5 goht 432 A8 st ™ Ming 24 3 vh HPAC A o
2 Yo ~AUY A L% sl v Disabled S <4 Gk, 7] 2. gk Maxgdulth

9O000 900

Pod ¥} &0l mhe} S H = FdUth Y 2& =2 d &4 7] 242 100% Y Y o

SRS EER

apiVersion: autoscaling/v2beta?2
kind: HorizontalPodAutoscaler
metadata:
name: hpa-resource-metrics-memory
namespace: default
spec:

minReplicas: 20

behavior:
scaleDown:
stabilizationWindowSeconds: 300
policies:
- type: Pods
value: 4
periodSeconds: 30
- type: Percent
value: 10
periodSeconds: 60
selectPolicy: Max
scaleUp:
selectPolicy: Disabled

o] o Aol A} Pod 47} 407)1 & 2 7}3} ¥ selectPolicy ol 4| & 7ali= ol = sl g o2 As) 4a W
Zgol At B R Ao W E& 7|Hk A A o] ALg-g Y T

Pod E-#] £0] 807l & 749 HPA= 3 ¥ & vkE-o A 135 (periodSeconds: 60)°] 2 X (type: Percent
d value: 10 vjj 7l H =) w}2}) Pod 807 5 10%9]] 3 &8l 871 2] PodE &Yt} o2 ¥HE o A =
Pod7} 727 Y Ut HPA= Y 2] Pod 9] 10%E Al4Eet 7271 & 87/ 2 &1 3t Pod 871 & F 4 T

o] & W& ufj mith Lpw %] Pod ol whet A 4 ¥ e Pod 477} thA] Al4HE Y T Pod <=7 407H m]qhe
2 Zo]EW Pod 7|9k 2247 Wl Z& 7]k 2R TE A7) v ol] Pod 7] 9k 4 & o] 2 &Ytk HPA= 20
71 €] E-A] 2 (minReplicas) ] Ho} 12 wj 71%] 30%(periodSeconds: 30)o 2 % 3+ H ol Pod=E 47§14
=9 Y th(type: Pods ¥ value: 4).

selectPolicy: Disabled vl 7] ¥l = £ A}-8-3} A HPAY] A PodE 84314 %3k 2 &
EXswZAEY AL & 2ot 5= §4T F AFHTH

r

735 EAE Al

g Ee] Ut 25 ocedit a2 Mg sl 2AUY AL FAT 5 ATk
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I $ oc edit hpa hpa-resource-metrics-memory
%9 o

apiVersion: autoscaling/v1
kind: HorizontalPodAutoscaler
metadata:

annotations:

autoscaling.alpha.kubernetes.io/behavior:\

'{"ScaleUp":{"StabilizationWindowSeconds":0,"SelectPolicy":"Max","Policies":
[{"Type":"Pods","Value":4,"PeriodSeconds":15},{"Type":"Percent","Value":100,"PeriodSeconds":15}]},\
"ScaleDown":{"StabilizationWindowSeconds":300,"SelectPolicy":"Min","Policies":
[{"Type":"Pods","Value":4,"PeriodSeconds":60},{"Type":"Percent","Value":10,"PeriodSeconds":60}]}}'

2.4.2.5) 222 A431e] 53 Pod A% 2722l 44
%] £ <9 A Deployment &-+= DeploymentConfig 2 B4 E o] A s 2 4 9 ) Pod =& X7 35}

= HPA(5¥ Pod #15% ﬂP@D§%H§¢%§HﬂPMﬂHm“2£Hﬂwhxpuwtﬂ¢ﬂ
AHEEFE G FE AdFYTh

23

o

HPA+= Operator #] ¥ 48] 2=, Knative A H] 2= == Helm 2L E Q] A F-Ql vl 3z o) F7}1s 4=

A U
A=
A ZECANM HPAE A sted bd&& 3 dHth
L BEER2A WA =28 FYse] U FS AT

2. A = Fr} & &= 4] HorizontalPodAutoscaler 371 = 4 ¥ 3lo] HorizontalPodAutoscaler

F7H ¥4 Ay
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19 2.1. Add HorizontalPodAutoscaler

@ ruby-ex-git

‘ Health checks

Container ruby-ex-git does not have heal
Application is running correctly. Add healt

Details Resources Monitoring
Pods
@ ruby-ex-git-66bb55d775- 0
\Z jAcwe
a ) Builds
QO 0
© ruby-ex—git @ ruby-ex-git

A ruby-ex-git-app

@ Build #1 failed (2 minutes ago)

| Generic Build failure - check logs for de

3. HorizontalPodAutoscaler 37} 2k 2l o]| 4] o] &, H A Y
o5t A< 2Pk

23

)
e

Actions =

Edit Application grouping
Edit Pod count

Pause rollouts

Add Health Checks

Add HorizontalPodAutoscaler
Add storage

Edit update strategy

Edit ruby-ex-git

Edit labels

Edit annotations

Edit Deployment

Delete Deployment

o Pod Al &, CPU Bl ®| ®2] AL &

CPU gl w &L 2] Abg-Foll th gk ghol gl 749 4 aL7F A E Y ok

9 244 HPAS B sl |

s s

=

. EZZX B0 =

=g 23t

2. A9 =F}2 EE 94 HorizontalPodAutoscaler #3 <
A S S AdYTh

3. Horizontal Pod Autoscaler H 3 <
Ao AZS YT

SRR PN

3

9

2.4.3. CLIE 283t CPU ALE-E <l th gt =3 Pod 745 27

OpenShift Container Platform CLIE AF&-3}o] HPA(S=% Pod A5 =AY

Z th Pod A &3} CPU 4! v =22] AL-§-

For

H)E

A1 8] 5}o] Horizontal Pod Autoscaler

.
2 #

A 17]0 4 YAML

dH B

AR ste] 712
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Deployment DeploymentConfig,ReplicaSet ReplicationController &= = StatefulSet ¢ = 4] E & 2}5
o2 83e F dFUth HPAE A H ok CPUAE FS A8t =S 8l g 2 BA =9} A7 ¥ PodE o

Fgch.

23
& LEAEAM Al gets 54 75l &3] 235X ¢+ 3 Deployment < B4
E = ReplicaSet L 24 E & A3l Zl o] 54Ut

HPAE 2 4 B H o) 75 Aleololl A BAlZ +& 58 AY o] 1A Podol A A4 € CPUAME- &S fA
F .

CPUA-8-ES A5 =AY = T uj = oc autoscale ™ % S A}-§-3}
Pod 429 Podoll M & % & s} A CPU A& & A4

o] OpenShift Container Platform 4w} ¢] 7] 2 zko] ] & f 1 t}.

EX CPU S A% 2493 sl ™ A CPU 2 Pod A 8-S AF£-3}<] HorizontalPodAutoscaler ¢ E
AEZ AU

AR 27 AV

% Pod 245 2AD 8 & AH&ste ™ 2212 #e| A7t S8 28 M EY S Sut2 A A8 oF gt
oc describe PodMetrics <pod-name> ™8 & & A}-&3lo] W Eg o] A Ho] JJEX] &l 4= dHFU )
HEgo] A H A5 E9 o] th& 3 frAsHA EA4] = 5L Usageol| Cpu 2 Memory~} 3 A U T}

I $ oc describe PodMetrics openshift-kube-scheduler-ip-10-0-135-131.ec2.internal

Z9 o
Name: openshift-kube-scheduler-ip-10-0-135-131.ec2.internal
Namespace: openshift-kube-scheduler
Labels: <none>

Annotations: <none>
APl Version: metrics.k8s.io/v1betai

Containers:

Name: wait-for-host-port
Usage:

Memory: 0

Name:  scheduler
Usage:

Cpu: 8m

Memory: 45440Ki
Kind: PodMetrics

Metadata:
Creation Timestamp: 2019-05-23T18:47:56Z
Self Link: /apis/metrics.k8s.io/v1betal/namespaces/openshift-kube-scheduler/pods/openshift-
kube-scheduler-ip-10-0-135-131.ec2.internal
Timestamp: 2019-05-23T18:47:56Z
Window: 1mOs
Events: <none>
ZEA &

CPU AL§ ol th @ 5% Pod 45 2A Ao & A4 st ™ thee 8 gk
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R s L)

o CPUAISE NEE we} =AU s 7]E LB A Eof v gt
HorizontalPodAutoscaler ¢ B4 E & A A4 3] o}

$ oc autoscale <object_type>/<name> \0
--min <number> \
--max <number> \6
--cpu-percent=<percent> ﬂ

AE 2ADYT o EAE S8 o] 2L AT YT O BAE S A5
Deployment,DeploymentConflg/dc,RepI|caSet/rs,RepI|cat|onControIIer/rc T+=
StatefulSet o] o] o g1t}

= E Pode] 2E 3w CPUAME &S X4 S th A
N8 A5 2ALY A Aol A HU T

ol 2 Eo] thS ¥ S image-registry Deployment ¢ B4 E o] 215 84S WoFUth X
7] ¥ Z o &= Pod 37§ 7} Z 2 Y ok HPA @ BAIE &= #4342 52 9 Yt Pode] CPU A}
o] 75% =2 etH Pod7t 702 F7Fg U o}

B CPU g 2A A 5ol ™ 712 QB Ao thal tha3h fAHE YAML 59 & 44 3

a. Tk FAFEF YAML 5kl 2 434 g ok,

apiVersion: autoscaling/v2beta?2
kind: HorizontalPodAutoscaler
metadata:
name: cpu-autoscale 9
namespace: default
spec:
scaleTargetRef:
apiVersion: apps/vi
kind: Deployment )
name: example
minReplicas: 1 G
maxReplicas: 10
metrics:
- type: Resource
resource:
name: cpu Q
target:
type: AverageValue @
averageValue: 500m m

Q autoscaling/v2beta2 APIZ A}-&-3H o).
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o] 3 Pod ;(]_E /\71]01;4 E&]E./] o]% Z]?g

filo
L

Y,

o0

AL G T o BAE o] APl WS A A Y o

o Deployment ReplicaSet Statefulset ¢ 22 & o] 79 apps/vl S A}-&3U o}
o ReplicationController ¢] 73 $- v1 & A}-&3H4 o}

o deploymentConfig 2] 7 -$- apps.openshift.io/vl & A& 3t}

LHAE S ALIUH LEAEE
Deployment,DeploymentConfig/dc,ReplicaSet/rs ReplicationController/rc &=

= StatefulSet ©] of oF 31 o}

2AYL T o BAE o] F AHFUTh LHA T} glojof Ptk

| 22| AL-8-E ol metrics vl 7] H =& AFS- U T
CPU A}-8-&°f cpus A4 Fth
AverageValue = 47 3t}

i CPU 7k& A18-31<] averageValue = A 7 gt}

9O0009006 O

b. % Pod 25 2ALHE B It
I $ oc create -f <file-name>.yaml
2. % Pod A5 2A L2 7F A H A=A gl gy

P
-3
I $ oc get hpa cpu-autoscale

=49 4
NAME REFERENCE TARGETS MINPODS MAXPODS REPLICAS
AGE
cpu-autoscale Deployment/example 173m/500m 1 10 1 20m

2.4.4.CLIE AM-&&to] Wl 2] AHE- &0 gk % Pod 2ts A d 2] @ BAE A4

OpenShift Container Platform CLIZ A}-& 3} HPA(5=3 Pod #AH5 27| A 2])E A A 5to] 71&
Deployment DeploymentConfig,ReplicaSet ReplicationController &= = StatefulSet ¢ = 4] E & 2}5
72 FFT F UFUTHPAS AR T B vl 2] AFE (A H B e v 2o iiEE)s &
AES oY o B Est AAE PodE AT

}l.'.

ral

E} LBAENAM A F = Q3l# &= 3 Deployment ¢ 2.4
E ¥+ ReplicaSet 2 24 & =3

=4 7]
£ 218

U
7

g olft
o = J“

Lm&;

o] to] Z

o of
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HPA: 22 2 H1) 74 Abol o A BAl 2 58 S 71} 2o} A4 Podol A A48 ol we) A4 58S
2 g .

Ho

—

o

w2 2] AHE-E ] A5

# 2 gl ) Pod =9} Podoll A H3L 2 sfjof sh= H it W28 A ES A2
Ayt HEw 3

A A 8] ¢ oW Podell OpenShift Container Platform 4] ¥ ¢] 7] Z3ko] 214 5 Y

AR 27 A

59 Pod A5 A Y2 & AL st 2o 28 #el vt Fe 2 v EY S Sul2A A s oF T
oc describe PodMetrics <pod-name> ™ & & A& 51o] m| Eglo] A o] 9lEXA] 8elsk 5= Q5T
HEYo] TAE A 28 o] the 7 §A} o]—ﬂ] %A = o1 Usageol] Cpu 2 Memory 7} 3 A Yt}

$ oc describe PodMetrics openshift-kube-scheduler-ip-10-0-129-223.compute.internal -n openshift-
kube-scheduler

Z o
Name: openshift-kube-scheduler-ip-10-0-129-223.compute.internal
Namespace: openshift-kube-scheduler
Labels: <none>

Annotations: <none>
API Version: metrics.k8s.io/v1betai

Containers:

Name: wait-for-host-port
Usage:

Cpu: 0

Memory: 0

Name:  scheduler
Usage:

Cpu: 8m

Memory: 45440Ki
Kind: PodMetrics

Metadata:
Creation Timestamp: 2020-02-14T22:21:14Z
Self Link: /apis/metrics.k8s.io/v1betal/namespaces/openshift-kube-scheduler/pods/openshift-
kube-scheduler-ip-10-0-129-223.compute.internal
Timestamp: 2020-02-14T22:21:14Z
Window: 5m0s
Events: <none>
ZEA &
H 52 AbE Sl i3 % Pod 25 2AIL H & A stelH o2 s U

o EQ WY e ALY 7|E S A E t& oS3 FALSH
HonzontalPodAutoscaIer QEHAEZ HA ST

apiVersion: autoscaling/v2beta2 ﬂ

kind: HorizontalPodAutoscaler

metadata:
name: hpa-resource-metrics-memory g
namespace: default

spec:
scaleTargetRef:
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30

909

090009006 O

apiVersion: apps/v1 e
kind: Deployment )
name: example

minReplicas: 1 G
maxReplicas: 10 a
metrics:

- type: Resource

resource:
name: memory Q
target:
type: AverageValue @
averageValue: 500Mi m

behavior: @

scaleDown:
stabilizationWindowSeconds: 300
policies:
- type: Pods
value: 4
periodSeconds: 60
- type: Percent
value: 10
periodSeconds: 60
selectPolicy: Max

autoscaling/v2beta2 API= A1-&314 o

filo
R
o
o
L
O

o] ++% Pod A% =AUl o BAES] o] &
ALY T o BA E o] API ¥ A& XA o

o Deployment ReplicaSet *= = Statefulset ¢ =2 4 € o] 73 9- apps/vl & A& T

=
o ReplicationController 2] 7 -¢- v1 & AF&-3U o)
o deploymentConfig 2] 7% apps.openshift.io/vl & A& 3t}

QEAE §YL AYFUL QHAEE
Deployment,DeploymentConfig,ReplicaSet ReplicationController ;- = StatefulSet
o] o] oF gt}

2AYL T o BAE o] F A FUTh LHAET} glojo} Ptk

] 2] A}-4 5ol metrics v 7 EE A}L T o
H 2] AL Eol the Wl Re] & A gt



'
_1%
>
ot
[>
X
e,
o
o
_Pé,
i
A
o
ol
&
Lo
o
=
fr
A
b~
=
o

-

apiVersion: autoscaling/v2beta2 ﬂ
kind: HorizontalPodAutoscaler
metadata:
name: memory-autoscale 9
namespace: default
spec:
scaleTargetRef:
apiVersion: apps/v1
kind: Deployment )
name: example
minReplicas: 1 G
maxReplicas: 10
metrics:
- type: Deployment
resource:
name: memory Q
target:
type: Utilization @
averageUltilization: 50 m
behavior: @
scaleUp:
stabilizationWindowSeconds: 180
policies:
- type: Pods
value: 6
periodSeconds: 120
- type: Percent
value: 10
periodSeconds: 120
selectPolicy: Max

autoscaling/v2beta2 API= A1-&314 o

o] #3 Pod #}-5 =AY 2] L BEAE ] o] 53 A A FYTh
2ALH T o BAES APl S XA Ptk

o ReplicationControllere] 7 9- vl & AF&-gut}.

o DeploymentConfige] 7 ¢ apps.openshift.io/vl S A3 o}
o Deployment, ReplicaSet, Statefulset 2 B4 & o] 7 9- apps/vl <

QEAE §YL AYFUT QHAEE
Deployment,DeploymentConfig,ReplicaSet,ReplicationController

o] oo} g k.
2ALY G L BAES o] 5L A4 FUTH L BAE} glojof Gtk

< A gy

AHg

71% ¢ B A EJ s oS3} §A}3F HorizontalPodAutoscaler

.

It = StatefulSet

e
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B>

Al Ha BEARFE ALY

do A

g Al Ho 5A 2 FE A

o
o

] 2 2] AL-8-& -l metrics vl 7/l & AFE- Y o
w22 Ag-Eol g W2 E XA T

Utilizationo. = 4 4 3+ o).

0900099

W Ry ASE(LA W R e MRS

averageUtilization 2 = 3] Pod<l| tf & o 4 =
& 1 *élﬂoﬁ lofoF gyt

2 EA)S AU 4 Podol Wl me] &

oi‘ OE,

el Abeg <A DY H AL A A st FF EE 4122 Ao

S

2. &% Pod 2} =AD& A dU o
I $ oc create -f <file-name>.yaml
& &9 o3 2FUth

$ oc create -f hpa.yaml

o
i)

of

I horizontalpodautoscaler.autoscaling/hpa-resource-metrics-memory created
3. &% Pod #}-5 AL 2 7F A = A=A Sl d ot

I $ oc get hpa hpa-resource-metrics-memory

2 o

o

NAME REFERENCE TARGETS MINPODS MAXPODS
REPLICAS AGE

hpa-resource-metrics-memory Deployment/example 2441216/500Mi 1 10 1
20m

$ oc describe hpa hpa-resource-metrics-memory

=49
Name: hpa-resource-metrics-memory
Namespace: default
Labels: <none>
Annotations: <none>
CreationTimestamp: Wed, 04 Mar 2020 16:31:37 +0530
Reference: Deployment/example
Metrics: (current/ target )
resource memory on pods: 2441216 / 500Mi
Min replicas: 1
Max replicas: 10
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ReplicationController pods: 1 current/ 1 desired
Conditions:
Type Status Reason Message
AbleToScale True ReadyForNewScale recommended size matches current size
ScalingActive True ValidMetricFound the HPA was able to successfully calculate a
replica count from memory resource
ScalingLimited False DesiredWithinRange the desired count is within the acceptable

range

Events:

Type Reason Age From Message

Normal SuccessfulRescale 6m34s horizontal-pod-autoscaler New size: 1;

reason: All metrics below target

A~
.
she] HPA(5=% Pod #1327 2l)ell A 2271 2% & 4= AEA 22) 2 HPAZL &

e AbleToScale %
AEHE 2A Y

i
N
A
2
to
=2

2
__\‘,1_‘/
o

m
i)
+
s
rr
N,
1o
2
4z
s
i3
to
[kl
ry
R0

o S

24 5 5] o]
S ANG F Ao o ¥E Yerdu T

o True =7 & v=go] AY = A5 ee YU,

e ScalingLimited =71

Al e = YEFE Y Tk

=
T
o False =712 2 ¥ ® 2A I o] 3] &€& YepP Ut

I $ oc describe hpa cm-test

=9 4
Name: cm-test
Namespace: prom
Labels: <none>
Annotations: <none>
CreationTimestamp: Fri, 16 Jun 2017 18:09:22 +0000
Reference: ReplicationController/cm-test
Metrics: (current/ target)
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"http_requests" on pods:  66m /500m

Min replicas: 1
Max replicas: 4
ReplicationController pods: 1 current/ 1 desired
Conditions:
Type Status Reason Message

AbleToScale True  ReadyForNewScale the last scale time was sufficiently old
as to warrant a new scale

ScalingActive  True  ValidMetricFound the HPA was able to successfully
calculate a replica count from pods metric http_request

ScalingLimited False DesiredWithinRange the desired replica count is within the
acceptable range
Events:

@ % Pod AT AU g HAAYY T

e 2AYY T 5 gl Pode] ol Gyt

AbleToScale False FailedGetScale the HPA controller was unable to get the target's current
scale: no matches for kind "ReplicationController" in group "apps"
Events:

Type Reason Age From Message

Warning FailedGetScale 6s (x3 over 36s) horizontal-pod-autoscaler no matches for kind

Conditions:

Type Status Reason Message
"ReplicationController" in group "apps"

o}

<)

LM EZ S 7HAE 4 gle Pode] d Yyt

alle
flo

AL H o Z

Z o
Conditions:
Type Status Reason Message
AbleToScale True SucceededGetScale the HPA controller was able to get the target's
current scale
ScalingActive False FailedGetResourceMetric the HPA was unable to compute the replica

count: failed to get cpu utilization: unable to get metrics for resource cpu: no metrics returned from
resource metrics API

_g‘ |

S 23E AE 2ALdYo] B d AR 8-S Pode o YTk
%9 o
Conditions:
Type Status Reason Message

AbleToScale True  ReadyForNewScale the last scale time was sufficiently old as to warrant

34



a new scale

ScalingActive  True  ValidMetricFound the HPA was able to successfully calculate a replica
count from pods metric http_request

ScalingLimited False DesiredWithinRange the desired replica count is within the acceptable
range

2.4.5.1. CLIZ A} £33l 3 Pod A5 2A|1 Y

_VE

AH =4 1]

HPA(5=% Pod 215 A Y 2]) & 53 Podoll A€ el 20& & 5 AsYth
2

23 Pod A1 %5 27| A & 4] =72 v2betal B A ¢] Autoscaling APIol| 4] A48 2= 9] %
Yo

AR 27 A

% Pod 2t5 2A| L] & AlE-3tel™ S8 2 A A7 S H 2 W EY S Sul2A A8 oF gy o
oc describe PodMetrics <pod-name> ™ & & A}-8-3le]  E o] LA H o 9l els &= &Yt}
WEﬁﬂ%““ﬂ%%%=OU%«4vM&ﬂJMEVWwaNQthMmmw4ﬁM%HW

I $ oc describe PodMetrics openshift-kube-scheduler-ip-10-0-135-131.ec2.internal

%9 o
Name: openshift-kube-scheduler-ip-10-0-135-131.ec2.internal
Namespace: openshift-kube-scheduler
Labels: <none>

Annotations: <none>
API Version: metrics.k8s.io/v1betai

Containers:

Name: wait-for-host-port
Usage:

Memory: 0

Name:  scheduler
Usage:

Cpu: 8m

Memory: 45440Ki
Kind: PodMetrics

Metadata:
Creation Timestamp: 2019-05-23T18:47:56Z
Self Link: /apis/metrics.k8s.io/v1betal/namespaces/openshift-kube-scheduler/pods/openshift-
kube-scheduler-ip-10-0-135-131.ec2.internal
Timestamp: 2019-05-23T18:47:56Z
Window: 1mOs
Events: <none>
T A=

Pode] el 27 & ®elW Pod o] 53 &7 th& B8 & A& Yt
I $ oc describe hpa <pod-name>

& =¥ e AEU
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I $ oc describe hpa cm-test

e} 7} =¥ ] Conditions & =) YEb Y )

=49

Name: cm-test

Namespace: prom

Labels: <none>

Annotations: <none>

CreationTimestamp: Fri, 16 Jun 2017 18:09:22 +0000

Reference: ReplicationController/cm-test

Metrics: (current/ target)
"http_requests" on pods:  66m /500m

Min replicas: 1

Max replicas: 4

ReplicationController pods: 1 current/ 1 desired

Conditions: @)
Type Status Reason Message

AbleToScale True  ReadyForNewScale the last scale time was sufficiently old as to warrant
a new scale

ScalingActive  True  ValidMetricFound the HPA was able to successfully calculate a replica
count from pods metric http_request

ScalingLimited False DesiredWithinRange the desired replica count is within the acceptable
range

246. F7t a2

o EAHEEY Wl AEEH A N AAT HE2 mE g 74 o8 & FReH A L.

2.5.%% POD A5 27 2] 2 Al-&8ke] POD 2] 22 53 A5 24

OpenShift Container Platform VPA(Vertical Pod Autoscaler Operator)& Pod 2] A H| o] of tf &+ 3} 7
DA CPUL MR S A2E TR FES & IRAF AL ZF 3ol et oA Y 8 S
Aol EE 4= AUtk VPAE 78 CR(AFEAF A ¢] 2] & 2)S A& 3lo] Deployment, Deployment
Config, StatefulSet, Job, DaemonSet, ReplicaSet == ReplicationControllers} 7+& a2 = @ B A
Eol A4 BE PodE ZTEAEA Ju|o] EF T

VPAE Abg-3h1 Pod<] 2% CPU 3l vl 2] A8 33 o] 8] 3k 32 Pod] 2ho] X Abe] & 1) Pod o] 2228
A0 7 §4 %@ & AFU

2.5.1. Vertical Pod Autoscaler Operator A X

VPA(Vertical Pod Autoscaler Operator)= APl 2] 222~ & CR(AFEAF A o] gl A2 8 gyt CRej w
2} Vertical Pod Autoscaler Operatoroll Al Bl = A E, B3] AEZe 53 2 E4 92 QHAE}
HdH Podol| A Fa) el of sl 2 o] ZRAEX A H Yt

VPAE &3 Pode] ZE|oly & A A CPU 9 w2 2] Ab8 S 450 2 A4ka}a, o] B o5 2 A8
HAHshd P2 A Y 9 S Felate] o] Pod7t P4 § & A0 2 AFstEA AT+ A
L& S0 VPAIM ALE ol Blaint o e Bl anE @35t Pode] B|&nE Solal glas
83 83517 ek Pode] 428 EH UL

i o

VPAL sl E)A ol o] the Bl glo] 92 A% AT T+ AES A AGI A5 2 mE
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PodE ¥ Wlo] shuby A5 02 AAFUL 19 thg YAZE SHAEE Ao L2 AT L 9F 2
AFg-546] Pod & A v  §H o VPAE ¥ 7 %<1 Webhook® AF8-816] Pod7} == ol 915 7] €lo] A
sl a2 AS Y 93 AHgshe] PodE @ ul o] EFLITE VPAS] 4 Pod 414|517 gko el B 2.0
Hel VPAZ 22 A9 W 2% % £5O R PodE PHlol =T 4 &Y

23

ZRAHo 7 arE QHAE = VPAJ A PodE 250 2 2HA617] Y&l A& F 79 &
ARG G of FUtt o] HAFRTG HE BA RS AN E YARE LBHAEE 2}
A=A ZFUTh o] 3t PodE 502 A5t YA 2= 2 BA E A Podg Ajul 2
3t VPAY A A Alet o & Al PodE JHl o] EFY T VPA 2 gF ¥ G o] ZA)H g =
VerticalPodAutoscalerController © H | E E =%/ 35lof o] H 2 zFS WA 5 9&5UTh

o & E0] CPUS] 50%E A& A 10%F 83 3t Pod7t 9= A%, VPAE 83 8t 2t o e
CPUE A4-31aL Qe A o2 #eslal PodE AHA| Fyth B4 2 A Ee e a2 = @ HA E = Pod
E A A2skaL VPAE A% 2] 42 A PodE AUl o] EH o

Mol 735 VPAZ AH8-3H 7t Podol 2 A @ 2 2228 A F5HES o Podg o oFste] a7} B
& 717bel = Pod 7} A H =% & 4 A& o

HE A= VPAE AHE-3to] Podoll 4] B 8 0] ¢] CPU 2] &8 o ¢F6lA] =5 82 H g ianE T
F8402 883 F UFUTLVPAE AR A AAZ AME 59 BAa228 FYEHHS I OgE ¢

ARENN §FSAET F YRS a2 07 AFES 2 FUTh EFVPAE 27] A olU 74
AHA A SR 2H &% FA G

31
VPA 23 & =23} AL 8] 2E oA E3 VPA CRE AHA| 5l= 7 ¢ VPA A o]\ &3

3 Podel] thk ] 2:2> 8.3 & WA H A etk A Podol A& 2% VPAS A 44 3 of
Ao NG A P4 YAZE QB A ol H 7] 22F /b U h

2.5.2. Vertical Pod Autoscaler Operator 4 X

OpenShift Container Platform ¢ <& A}-83}o] VPA(Vertical Pod Autoscaler Operator) S A %] g <=

AFH

1. OpenShift Container Platform € $ 4 of| #] Operator = OperatorHubE &3 g1t}

2. A& 7153 Operator &2 9] 4 VerticalPodAutoscalersS A &3 t}& A X & 28 gt}

3. Operator A 2] #| o] x| o] ] Operator @Z Y| Y2 o] A o] Aelo] Qe gyt 2
1™ 2 4= openshift-vertical-pod-autoscaler Y] & 2= o] 29| Operator”| A4 X g Y t}. 3l - U
A2 o] A7t EA A Fe= A Ao 2 AdE YL

4. AAE FHFY -

5. VPA Operator 74 245 ydsle] Ax & <l

ot

a. YAEE » Pod=E o)=Yt}

b. =& t}-& # 7ol A openshift-vertical-pod-autoscaler = = 4 E £ X &l 5} 11 Pod 471 71 4
P35 A=A AP
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c. AZE S ME = o]Fstod M E 47 7L AW 2 2lEA A
6. A& A1gh g3 ¥ % S A}-8-319] OpenShift Container Platform CLIoI A A X & &<l U o}
I $ oc get all -n openshift-vertical-pod-autoscaler

Z o= Pod 470 91 & ¥l XE 47) 7} A HY ok

=49 4
NAME READY STATUS RESTARTS AGE
pod/vertical-pod-autoscaler-operator-85b4569c47-2gmhc  1/1 Running 0 3m13s
pod/vpa-admission-plugin-default-67644fc87f-xq7k9 1/1 Running 0 2m56s
pod/vpa-recommender-default-7¢c54764b59-8gckt 1/1 Running 0 2m56s
pod/vpa-updater-default-7f6cc87858-47vw9 1/1 Running 0 2m56s
NAME TYPE CLUSTER-IP  EXTERNAL-IP PORT(S) AGE
service/vpa-webhook ClusterlP 172.30.53.206 <none> 443/TCP 2m56s
NAME READY UP-TO-DATE AVAILABLE AGE
deployment.apps/vertical-pod-autoscaler-operator 1/1 1 1 3m13s
deployment.apps/vpa-admission-plugin-default 11 1 1 2mb56s
deployment.apps/vpa-recommender-default 11 1 1 2m56s
deployment.apps/vpa-updater-default 11 1 1 2m56s
NAME DESIRED CURRENT READY AGE
replicaset.apps/vertical-pod-autoscaler-operator-85b4569c47 1 1 1 3m13s
replicaset.apps/vpa-admission-plugin-default-67644fc87f 1 1 1 2m56s
replicaset.apps/vpa-recommender-default-7¢54764b59 1 1 1 2m56s
replicaset.apps/vpa-updater-default-7f6cc87858 1 1 1 2m56s

2.5.3. Vertical Pod Autoscaler Operator A8 A &

VPA(Vertical Pod Autoscaler Operator) & A}-8-3t ¥ S 2] 2E oA A2 = 9 HA Eo tf gk VPA
CR(AH&A A o] gl 4a2)S A FUTE VPAE el A2 = Q HA E oL A4 ¥ Podol| 7Hd 2 ¢t
CPUBl M =g glans Sletal &Yk vl X, el AF A E, 44, vl Al E, A2 A E e
A AEZD ARE Q BEAES VPAE AHE T 5 UF U VPACRE RUE H T Podst U g =

2420 9lofok Pk,
VPACRE AHg-3te] $]52E 0 HAES A5 VPATL 45 5HE RES A4 .

e Auto ¥ Recreate ==+ Pod &% =<t VPACPU Y v 2 g @3 A}8}E 2p=z o &2 # 83}
o HA

VPAE A% Ata st AH oA e T2 Ee) BE Pods AA Gt §ARE @ B A E A
Aul Z35HH VPAE Al PodE A% Ao 2 ddlo]EjY o).

e |nitial === Pod A4 Ao 5F VPA g4 A1&FE 250 2 A 83t}

o Off r=E=AAHE=ETHL2 AT Y (N AT AF AL S S5z 488 = d5Uy

off . =0 4 = PodE fUlo| E3lA] &FU

CRZ AH&-3to] VPA 7 Bl o] ECl A 54 HH U E FECHE T 35

T
o

& 5] Podoll v 22 A& % 23 o] sy

I resources:
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Iy
)
e

limits:
cpu: 1
memory: 500Mi
requests:
cpu: 500m
memory: 100Mi
2kQl8al PodE 2HA g o A vl 32 = Pod

auto= A4 ¥ VPAE A A 31A VPAOA] 8] A2 AL S

R EES LT IR AL e

resources:
limits:
cpu: 50m
memory: 1250Mi

requests:
cpu: 25m

memory: 262144k
Ut

o))

S o =
e &2 9l

thg W2 AHShel VPA ALY A}

I $ oc get vpa <vpa-name> --output yaml
P F EHNECPUT MR 830 e g Agel BAIH M B FAH

m
=

status:

recommendation:
containerRecommendations:

- containerName: frontend

lowerBound:
cpu: 25m
memory: 262144k

target:
cpu: 25m
memory: 262144k
uncappedTarget:
cpu: 25m
memory: 262144k
upperBound:

cpu: 262m
memory: "274357142"

- containerName: backend

lowerBound:
cpu: 12m
memory: 131072k

target:
cpu: 12m
memory: 131072k
uncappedTarget:
cpu: 12m
memory: 131072k

upperBound:
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cpu: 476m
memory: "498558823"

o = A4 g ~(target), H 42 A 2] 22~ (lowerBound), 3 32 974 2 2~ 2~ (upperBound), 4l g
A7 AFaH(uncappedTarget)o] 3 A Ut}

DA
[» 1

VPA+: lowerBound % upperBound 7}& A1-8-31o] PodE ¢t o] E 8l oF al=%] &<l gt} Podoll
lowerBound 7} 1.t} 2z 7y upperBound 318 2335t gl 42 @ o] e A ¢ VPAE PodE £ 83}
31 target 7S AF-8-31o] PodE thAl A U o}

2531 VPAHA WA

7NEAHo 7 YJAZRE QHAE = VPAYAM PodE A5 o2 AHAsIAL Jul o] EsHY] 98] H A& F /e &
ARG Aok FUTH AH 02 F ) vighe] BA RS A YT YARE 0 B A EE VPAGA
O 7 AFotA FUTE VPAE VPA & 5o Y i = 2 4| 2o A PodE ThA] A 28t 79 o] 2 &
IR QB A E A A PodE ¢4y o] E3FU . VerticalPodAutoscalerController CR(AF8-#} 7 2] 2]
Z222)o 4 minReplicas W /i HFE A 3lo] o] 2 AA HL S HAS F AFHTH

o] 2 Zo] minReplicas £ 3 ¢ = 44 3 VPAE 37 n|vte] BA LS XA slE 9Jazs QHAE ]
PodE 2HA|alaL ddl o] EHA] 54

*

3

minReplicas & 1 2 24 5} VPAo| A 3lute] BA| Et 2| g 5l= a2 = QB A E 9
Frd 3 Pods 44l 2 = AF U A2 E7FVPAC X PodE 4tA|sto] elaans 24 T
ettt JaR =7 el S 8183 e Aol vk o] 24 S one-replica R EAE
o Al ARE-sl oF Ut one-replica @ B EE ALE-3te] 913] b= 2B & WA 8t
# ™ podUpdatePolicy £ Initial = 4% 3}o] VPA CRS 74 3le] VPA 9 o] i =2
A 2=l A A A ZFEE A -0 W PodE AHE 0 2 Juo] E stE R of Za] A o] Ao & A s}A
PodE &2 uolED + 5t

VerticalPodAutoscalerController 2 B A E 2] 4]

apiVersion: autoscaling.openshift.io/v1
kind: VerticalPodAutoscalerController
metadata:
creationTimestamp: "2021-04-21T19:29:49Z2"
generation: 2
name: default
namespace: openshift-vertical-pod-autoscaler
resourceVersion: "142172"
uid: 180e17e9-03cc-427f-9955-3b4d7aeb2d59
spec:
minReplicas: 3 )
podMinCPUMillicores: 25
podMinMemoryMb: 250
recommendationOnly: false
safetyMarginFraction: 0.15

AAY VPA AL S A RE QHAES] H A BAR F5 AG P BA| Zo] HAgno =
2 QEAE = VPAC A AH5 o2 2] 5 7] 5y T
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2.5.3.2.VPA A A A3 A5 A&

VPAE Al4-31o] PodE A}-s 2 2 ¢ v o] E 517 H updateMode £ Auto *=+= Recreate= 47 s} 574
fagE o BAE o) § VPACRS 44 Yk

Haz= eBAE U Pod7t A H W VPA A AE U E X &H 02 ZRYUE Y3 CPU Y HL

¥ £ A2 EA G TE VPAE CPU & v 5elo th 3 VPA U4 AL 3 55514 9 LE PodE 4}
A G AW 58 Pods VPA 17 ALeFol ek A 2 42 A% 0 63 ALgsho] of Fel 7 ol o)
Wel 44 H RE Pod F4 o 2 4P A A B2 E 915 VPACRS| status B =] 3715
o 95tk

of

ZEHow gars 9 BHAE = VPAJ A PodE A5 & AtA617] Y& H 4 F /e &
AES A G o Gt o] HAFEG AL BA RS APt AARE L HAE = 4
A=A EFFUT o] E gt PodE 502 AHA|5tHA A2 E @ BHA Eo A Podg Afu) &
3l VPASI A @A Ao 2 A) Pod= Qd o] EHU T VPA F2 gk vl Z o) ZA)H b=
VerticalPodAutoscalerController © 2 3 E Z %] 5}of o] £z WA 4= 95Ut

Auto 2= VPA CR2] 9

apiVersion: autoscaling.k8s.io/v1
kind: VerticalPodAutoscaler
metadata:
name: vpa-recommender
spec:
targetRef:
apiVersion: "apps/vi1"
kind: Deployment
name: frontend
updatePolicy:
updateMode: "Auto"

@ I VPACRIAN BB YaRE eBnAES FHYYT)
@ I VPACRIA BT HanE enAEe] o FYYT)

9 =2 Auto == Recreate® A 4 3+ T},

e Auto. VPAE= Pod A4 Al 2142 23S 29383 @ 9 2l a2k Al A% AL 24 o
2 A% 71E PodE F8 3o ol EFYTh

® Recreate. VPAE=Pod A A A BlA&2 9 AL Y5t @ HE g AA7FA 9 A8k =2
= d o]

A thE A3 71 E PodE FR 0] JulolEFYth ol Rt el 0] M7 E foi}
Podg 2| A & ok ahi= 73 5ol 5 Abg-sf of g o,

3

VPAN X A% elangs A4 st A AHS A Podell A &-slejdl 224 Ed 25 5
]l Pod7} glofoF gty th.

2.5.3.3. Pod A4 ol VPA A3 A1 A5 A &
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VPAE A1-§5te] PodE A& Wl £ w9t A4 2 2% 2§ 51¢] v updateMode £ Initial = 37 5} ]
54 9)a2E e HAEd ja VPACRS 44 Ttk

29 o VPA 4 AL AHg st s g aRE
Initial == oA VPAE Al 2] &2 A7 AMEHS 81 S
Futh

odE 50 = AA T,
3l Pods fHIC|ESHA = &

i

2
o

-
2
& o

Initial = = VPA CR9] 9

apiVersion: autoscaling.k8s.io/v1
kind: VerticalPodAutoscaler
metadata:
name: vpa-recommender
spec:
targetRef:
apiVersion: "apps/v1"
kind: Deployment ﬂ
name: frontend
updatePolicy:
updateMode: "Initial" 6

o] VPACRIA A& a2 @

:|o
ot
o

U,
U,

ulm
EO

Eel
o] VPACRO| A #e| & ¢)asE oA E o
il

VPAO A gl 25 &3l Pod 1 Fot g4

il

-

£ Initial 2 27 $ o). Pod7F A 4 =
B l=asishes

Ash=]
7

3

VPAN XN A% elangs A4 st A AHS A Podell A &-slejdl Z2 A Ed 25 5
]l Pod7} glofoF gty th.

2.5.3.4.VPA AH A} g} 5% A

op

VPAS ¥4 CPU Y v 28] 7+
Zx o BAEJ 3 VPACR

A 9amE oA Eo thg Pod7} 44 H W VPAE ZElolLie] CPUH Wl we) 8 7 AFgS 245}
3 VPACR®] status 2 =of 813 04 A 32 7] Utk VPAE A ] &2 93 A3H2 3213 o Pod

2 gujol 8k g

Off 2 = VPA CR2] 9

apiVersion: autoscaling.k8s.io/v1
kind: VerticalPodAutoscaler
metadata:
name: vpa-recommender
spec:
targetRef:
apiVersion: "apps/v1"
kind: Deployment ﬂ
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name:  frontend 9
updatePolicy:
updateMode: "Off" 6

@ I VPACRIAN BT YaRE enAEY FHY
@ I VPACRIAN BT YaRE eBAE 0 FY

mE2 Offz 4743

(

re 2

HUt

)

AHg-she] A4 A} =

e

ol
oft
ttlo
02

I $ oc get vpa <vpa-name> --output yaml|

A Aol et YARE QUAES WYl CPUR Me] 83 S F/18 0e AR A0S ALE
she] Pod & AHA st AW 2 & 5 YU o

23

EEE

[K

=4 Eo] 25 59 Pod7} glojof g,

ol

VPASAM A B arE AA

2.5.3.5. VPA @7 A3 & g0 A ZAH o] A9

olmze o BAEY A o7t el /] U VPA A RE Ag o]y S 9 71ska sl D A E o] o o 3l
Aot FEF s E 54 a2 Q BA Ed v g VPA CRE A1 4 332 resourcePolicy £ 713}
o 57 HEl o]V & §EOLL Y .

VPAS A A4 8] A28 AFE-3le] PodE ¢ Hl o] E 51 resourcePolicy 7} 38 2 E Ad o] 7}
o] EX A ¢k ow VPAE Pod9] alj g e o] ol th gt A7 ALa-E Al g atA 5t

apiVersion: autoscaling.k8s.io/v1
kind: VerticalPodAutoscaler
metadata:
name: vpa-recommender
spec:
targetRef:
apiVersion: "apps/v1"
kind: Deployment ﬂ
name: frontend
updatePolicy:
updateMode: "Auto"
resourcePolicy:
containerPolicies:
- containerName: my-opt-sidecar

mode: "Off"
o] VPACRoA #E] & 9az= @ E fF¥YYrh
o] VPACRoA #E] & 9az= @ Ed o]l FY Yt

2= = Auto, Recreate ®== Off 2 24 4 3} t}. Recreate === )& Q% o] H 4= wjwulr} Pod
2 A A 2l ok sh 7 $-ol 7 ALg-3] of o,

debib
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Q S ELL 3 A oY E XA 53 modeE Off = 24 )

o & 9 Podell th&3 o] g 23 g Al gl 5L @ 7 /e AE oIyt syt

#...
spec:
containers:
- name: frontend
resources:
limits:
cpu: 1
memory: 500Mi
requests:
cpu: 500m
memory: 100Mi
- name: backend
resources:
limits:
cpu: "1"
memory: 500Mi
requests:
cpu: 500m
memory: 100Mi
#...

backend Ao & & Eolg o 2 AHA 3] VPA CRE A &stH VPAY A PodE 833 frontend
Ze ool v A &5 = A 2| 228 AFE5le] PodE oAl A4 Fu o

spec:
containers:
name: frontend
resources:
limits:
cpu: 50m
memory: 1250Mi
requests:
cpu: 25m
memory: 262144k

name: backend
resources:
limits:
cpu: "1"
memory: 500Mi
requests:
cpu: 500m
memory: 100Mi

2.5.4. Vertical Pod Autoscaler Operator A}-&

VPA(Vertical Pod Autoscaler Operator) CR(AF&#} 4 2] 2] A&~22)S A A slo] VPAE AFE-E 4= 9l
CR2 VPA A &l F Podol] 3 & 2+ & &4 staL 24 8fl oF sl= Pod& YEbH Yt

)4
i
o
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ZZA X
54 Ha2s QEAE g VPACRS A stH ™ th5& 3t
1L =AY FAERZ HAJUT

o

o auto: AEEZ|¢ AZH Podol] HH HALEEAFTOE A&
Pod

apiVersion: autoscaling.k8s.io/v1
kind: VerticalPodAutoscaler
metadata:

name: vpa-recommender

targetRef:

apiVersion: "apps/v1"

kind: Deployment ﬂ

name: frontend
updatePolicy:

updateMode: "Auto"
resourcePolicy:

containerPolicies:

- containerName: my-opt-sidecar

mode: "Off"

o] VPA A & 9z 2 = ¢ H A E §3(Deployment, StatefulSet, Job,
DaemonSet, ReplicaSet I=+= ReplicationController)S- %] g1 t}.

o] VPASI A 2l g /1% flams e BAE o] 52 44 Fuh

th&3} 7ol VPA R EE A4 v,

FYTh VPAE 71&
PodE F8 sl A% 2l a2 A 8l 84 5 AE-8he] A PodS 443 Y o
recreate: —AEL_E._‘: o H ;H] Eg]. O:]QQ Podoﬂ {x]— g AhE ;(]_Eo =2 zqg_zsh,]q_
VPAE 7]& PodE T 8312 A d A=A 2 9 H S AHE-sle] A PodE 44
it recreate R == gl @ g o] WA E wjuith PodE A A el of sk ¢
off ¥ AR-8-8fl oF H T

initial: Y3 2= 9B AE} A AH Pod7FAAE u] A gl A2xEAE0oR HE
FYUG VPA= Al 2l &2 A AL S 820 uf PodE ol EsHA] XUt

off: 912 = = o BA el AR T Pode 2] 42 A4 ALg 414 o VPAE A
gt A A S FQ T o PodE ol EdtA] oL &l F 7 AHakS A Pod
o 4ok A = g T,

b. VPA CRS 42 @ th.

I $ oc create -f <file-name>.yaml

A FVPAE 9ARE 9 BAES] A48 Podol A AE|o]Y o] 2] 42 ALg B FAFY)

o}
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2 WYL ALESel VPA U AL S 2 5 9

o))

o}
I $ oc get vpa <vpa-name> --output yaml|

status:

recommendation:
containerRecommendations:
- containerName: frontend
lowerBound: ﬂ
cpu: 25m
memory: 262144k
target: @)
cpu: 25m
memory: 262144k
uncappedTarget: 6
cpu: 25m
memory: 262144k
upperBound: ﬂ
cpu: 262m
memory: "274357142"
- containerName: backend
lowerBound:
cpu: 12m
memory: 131072k
target:
cpu: 12m
memory: 131072k
uncappedTarget:
cpu: 12m
memory: 131072k
upperBound:
cpu: 476m
memory: "498558823"

targetS 4 g2 =YY
=

0009

upperBound+:= A3 = = H 3L
=

uncappedTarget-& 41

2.5.5. Vertical Pod Autoscaler Operator 4 %] A 7

46
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OpenShift Container Platform & 2] 2~ ¥ ol A VPA(Vertical Pod Autoscaler Operator) & #| 21 & 4= &
Yt A X Al A = 7]E VPA CRe| ¢]3]] oju] 4 H Pode] 2] A2 @72 W7 = A 0““4‘3} A Pod
o A= =5 Vertical Pod Autoscaler Operatorof| 4] A3 3 A& ALl Al QJaz= e BAE HolH
g arE 7HA S Uk

23

oc delete vpa <vpa-name > 7 &
2

A3t 54 VPACRES A AT = AdHUth H s
QH = 224 Pod A& AA Y o] 4

2 A
g 42 A7 % w9 AT 2ol 2 §-PLk.

VPA Operator& A 7 g & 3] A Q1 &4 & WA 3l#] W Operatore} #H @ o2 74 2 4F A A=
Zlo]l FF Y

A 27 A

® Vertical Pod Autoscaler OperatorZ A %] & oF g4 t}.

1. OpenShift Container Platform <] &£ oj| 4] Operator —» 4 X] #l Operators & g1t}

2. openshift-vertical-pod-autoscaler ZZ 4 & 2 3§t}

(2
(1T

3. VerticalPodAutoscaler Operator®] 749 &4 W+ = &9 3}l Operator A 2] A A S A

4. A8 A+gl: Operatore} G149 » % I ALAE A A st H U] 8} A=} A o] operatorel] Wl gk &
E 9 AR 2HA] ol @S Ay

6. A9 A}3}: OpenShift CLIS AF-&3to] VPA 4 842 Al At
a. VPA Y &3 o] 25 Al gy T
I $ oc delete namespace openshift-vertical-pod-autoscaler
b. VPACRD(AH&-#F G 9] 2l A o)) Q BEAE S AHA U T
I $ oc delete crd verticalpodautoscalercheckpoints.autoscaling.k8s.io

I $ oc delete crd verticalpodautoscalercontrollers.autoscaling.openshift.io

I $ oc delete crd verticalpodautoscalers.autoscaling.k8s.io

CRDE Ap4 st ¢ 9, Fej 28 9@, 9T nagol A AR

A3
o 4] € e 2Bl o] A LE AL§A7H 44§ VPA CRel A A1 71 1] T VPA
A 2 oA AA S A9 ol LA EE BhA) A s ok g,
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c. VPA OperatorE 2H#| &1 t}.

I $ oc delete operator/vertical-pod-autoscaler.openshift-vertical-pod-autoscaler

2.6. PODe] ®17t3t H o] Bl A&

Ax- o F) Aol ol & A wAkl A A T3 AtA e W ae YR (G E g

U,

=

A ol 5)7H B aF

A

2] A= Secret S HAE S AL 5te] o] H I AR E HEN HAERZ FIFA L1 E AT F U5

U,

Secret 2 F A E F3 oA = 95, OpenShift Container Platform S8t AE 74 <, 7l ¢
TH L FONARE HAgste Wl AUSES AT BeFS Podol A 83 &
B

[
b
o I
o
Hel

e HlHOolH EF2 YA I AR 75 (tmpfs)ol] sl A A= == A A dFTh
o wtdolEHeUdldHAo ] WAN T/ F AFHT

YAML Secret 2 H A E A 9]

apiVersion: vi
kind: Secret
metadata:
name: test-secret
namespace: my-namespace
type: Opaque
data:
username: dmFsdWUtMQOK 6
password: dmFsdWUtMgOKDQo=
stringData:
hostname: myapp.mydomain.com 6

wete] 7] ol 83 el FAE e

o

ata = = o] 4] 3] &5 & 7] §4]& Kubernetes 737} 2014 ©] DNS_SUBDOMAIN ztel] 91 ]
A F=aoF g

data W} o] 7] 9} #H H 72 base64 2 Qo & o] oF FU T},

o]
stringData 7] ©] 3} &-©] base64= M3 E F alF 50 A5 o2 data Yo = o] 5 FTh o] T =
8l A RF uk sk

© 7] A goln e data WES

® 00 00

stringData 9] ] 7] ¢} #AH 3 vt g 2E FAE 2 A4 HYTh
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https://github.com/kubernetes/kubernetes/blob/v1.0.0/docs/design/identifiers.md

Bt dHolgol 54 7] o]0l A=A &t el AW = A2 ASE EQASHE s §9 % ¢t

UE A gy
e kubernetes.io/service-account-token. A 1] = AW EZ S A8t}
e kubernetes.io/basic-auth. 7] & <135 A3 T}
e kubernetes.io/ssh-auth. SSH 7] 2159 AF&-3 U th

e kubernetes.io/tls. TLS Q1= 7] 3of] A}& S T}

AT S 7Aoo e W typ: Opaques #4 FUth 5 HtoA] 7] o] F E&= gholl &t 12 & =5
SI== @ A 3HA] kU th opaque Hotoll & ol o] 72 ¥83 4= =14 ¥ key:value ¥2 2183
T AFUT

Fa

example.com/my-secret-type# & T2 29 {FH S AAH T F AFUTE o] H & K

Ho M Zof F&E R LA Bt AT G F-H Q] 7/3 ST A S E4E e E
. =S YEPH Y

BN
ol
o,
>
>
to

toret A= f8el i HolAge] LE MBS F

2.6.1.2. Bt H o] ¥ 7]
H3F7] = DNS &H¢) = Q1o lofoF gt

2.6.2. B A7 Wy o 3

HE A= IR AT HRES AE- Sl PodE A3 8] Aol Bok-g Al &l of T

apiVersion: vi
kind: Secret
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metadata:
name: test-secret
type: Opaque ﬂ
data:
username: dmFsdWUtMQOK
password: dmFsdWUtMQOKDQo=
stringData: 6
hostname: myapp.mydomain.com
secret.properties: |
property1=valueA
property2=valueB

-
i

€ v} o} data &=+ stringdata 2 == 2183 o).
2. Pode] MH]| 2= AlH S Hu| o] Esle] HtS 23 th

Bk ALg-3HE Au] 2= A4 ] YAML

apiVersion: vi
kind: ServiceAccount

secrets:
- name: test-secret

3. Were 317 WA A5\ secret 25 S 418 5ho] 5 2 A8 51 PodE 44 g oh.

ttlo
I

HedbolEHz &

o1
Lo
)
e
filo
é
o
rr
g
o

o
Lo
<
>
<
-

apiVersion: vi
kind: Pod
metadata:
name: secret-example-pod
spec:
containers:
- name: secret-test-container
image: busybox
command: [ "/bin/sh", "-c", "cat /etc/secret-volume/*™" |
volumeMounts:
- name: secret-volume
mountPath: /etc/secret-volume 9
readOnly: true 6
volumes:
- name: secret-volume
secret:
secretName: test-secret ﬂ
restartPolicy: Never
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Q B eto] & g % 7} 718 o] o] volumeMounts Z =2 37134 o},

© =ue EAZEAE U ol5S NG FUTH A2 HolE 79
olef o] mY o] Fo] FYth

© true = AT trued A =folulo] 97 A& BFL AT

HeldolgHE 37 H4E 29+ Pod¢ YAML

apiVersion: vi
kind: Pod
metadata:
name: secret-example-pod
spec:
containers:
- name: secret-test-container
image: busybox
command: [ "/bin/sh", "-c", "export" ]
env:
-name: TEST_SECRET_USERNAME_ENV_VAR
valueFrom:
secretKeyRef: ﬂ
name: test-secret
key: username
restartPolicy: Never

riot
®
Ay
i
B
o
]
i
o

ﬂ secret 7] & AL&-3= 3

HetdolH= 37 W4

mlm

At D= 749 YAML

apiVersion: build.openshift.io/v1
kind: BuildConfig
metadata:
name: secret-example-bc
spec:
strategy:
sourceStrategy:
env:
-name: TEST_SECRET_USERNAME_ENV_VAR
valueFrom:
secretKeyRef: ﬂ
name: test-secret
key: username

ﬂ secret 7] 2 A}R- 8= 37 HEE X H Iy ok

2.6.21. B A A7 AL

HoHS ALg-3e H Podoll A .ok Fzal oF T Hoke th Al 71 W
&Y T

.‘r’
b
rt
u
r

1= mountPath
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o AEHoo] B7 W4T A5 98 AL
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o ol el Arolue] rheEE BF ol FA AL
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EF F3 B2 25 AAUSS AFE st HlolH & HH o]y o ot = A4 gt ol v A 7HA 2.7]
Hobe Au 2 A & AFEto] vl 23 o] 29] B Poddll BeHE A o= A dy Tt
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1. AEE Z¢2 =x=2] YAML 1Y) Secret ¢ 2 A EE A AT}
dE &9 e ZFUtt

apiVersion: vi

kind: Secret

metadata:
name: mysecret

type: Opaque ﬂ

data:
username: dXNIci1uYW1|
password: cGFzc3dvemQ=

ol

HetS A I

1=
T

i

2. Ty W& 2 AHE-sho] Secret @ BA E S AT
I $ oc create -f <filename>.yaml

3. Podoll A} M ekg AFS SRl OHe- 8 SR FU T

=T
a. "H A IR Al d o EAE o 2 Pode] MM = AF S

i

b. "secret& Rk A WY Ao AEE thE Bt B
A}g ko] v 2 ALEHe Pod S A4 U Tk
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=} 77

Au| 2= Al BEE Al A8 S AFE-Sh= 4] TokenRequest APIE AF-8-31o] vlQld | AJH] 2=
AY ESZS A= Aol FHYTE TokenRequest APl A 42 EE2 vl E %S 7}
A T2 APl ZE}olA Eo A ¢S 5 gl7] W&ol AlZ3le A 4d ESH T T bAH
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TokenRequest APIE AH8-3 = Q132 ¢S = fl= APl S HA E oA o] Bl =Fo] & &
7he gt 73 -l RE A H| 2= Al EF A A S A oF g T

HRIGE MU 2 A EZ A T R & v F7F e a2 A0S Fxsi A 2.

. AEE =9 ¢ =229 YAML 7}< o] Secret ¢ B 4 EE A A 3]t}

apiVersion: vi
kind: Secret
metadata:
name: secret-sa-sample
annotations:
kubernetes.io/service-account.name: "sa-name"

type: kubernetes.io/service-account-token 9

Q 712 A2~ Al o] &L %A g t}. ServiceAccount 2 Secret @ HAEE R E A A S}
= 7% ServiceAccount 2 B A E = H ] A ATt}

@ =AM ES HAS AT
2. T RS AHE-Slo] Secret R EAE S AU T
I $ oc create -f <filename>.yaml
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o ulz A B2 Pl o ek A S npel g E A2 A B A2 FRSAA L
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26.24.712 A5 B AA

B AL /L AF) B A4 FHLS AFD 5
24P A S onAE o
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stringData v 7/ 1 - & A} 8-5lo] YUl A~E Fel =2 AFS-8F 5 9l )
1. AEZE =9 ==9] YAML 3¢ o] Secret 2 B4 E S 44§t}

apiVersion: vi
kind: Secret
metadata:
name: secret-basic-auth
type: kubernetes.io/basic-auth ﬂ
data:
stringData: g
username: admin
password: tOp-Secret

@ Eus eI AU
@ e AT RS ALY

2. U5 ¥R & AHE-she] Secret L A EE A T
I $ oc create -f <filename>.yaml

3. Podo 4 BetS Abg-ahel W the-2 S g,

a. Wb A1 " A o) EAE T Pode] Au] 2 A 2

kY
-
+

b. "secretS HoF A A] WFH" A Mo AW ]2 Bre 3
AH&ste] 9t 2 AFE-3t= Pod & A3 Y o)

2 AF&3} A1) secret EF &
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Dgo] 3T S

Pre) Az SSH Q1 2ol A= vl o] B8 A48 % Q= SSH 2% A a8 A4
2l 38 AgEE 79 Secret © B4 E o] data vj 7 H S5m0 AL-& 8 SSH A4 =
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7 =7 ¢l ;== 9] YAML 1< o] Secret 9 H A E = A A gt}

apiVersion: vi
kind: Secret
metadata:
name: secret-ssh-auth
type: kubernetes.io/ssh-auth ﬂ
data:
ssh-privatekey: | g
MIIEpQIBAAKCAQEAuUlgb/Y ...

2. T RS AHE-Slo] Secret R EAE S AU T
I $ oc create -f <filename>.yaml

3. Podol 4| mok-e ALgshel®l the-& AP
a. "H.OL A WM A Ao A T2 Pode] Au] 2 A1 2 ol Ete] were FEFY]

4
b. "secret< Hok Al " A M) M E ) E Bk 7 W4 R AL§5HA L secret 252
Mﬁ&ﬂ#miM%W%Pw%@@Qqq

o HQEAA WY olsf.

2.6.2.6. Docker 7 HQF A4

#e) A Ad ol U o)A @A 2 o A 25h7] 919 1% YW S AF T 9 Docker 4 A=
22 4T 5 e Th

e kubernetes.io/dockercfg. o] A =23 F& & AL-83le] 24 Docker -4 3+ 2 # =gy o
2 o179 ¥ .dockercfg v} o] el =7} &
gh=]of o gty Tk

e kubernetes.io/dockerconfigjson. o] A =8l &8 & A}-&3le] 224 Docker +4 JSON 71
A gty o). secret © 2 A E ¢] data #lj 7)) 5= base64 Ao 2 2lF ¥
.docker/config.json 3} 2] U] & o] ¥ oo} g},

*
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= 9] YAML 5} o] Secret 9 B4 E 2 A A F ).

Docker /4 RHQlF Q HAE 9] o
apiVersion: v1i
kind: Secret
metadata:
name: secret-docker-cfg
namespace: my-project

type: kubernetes.io/dockerconfig ﬂ
data:

.dockerconfig:om5ubm5ubm5ubm5ubmSubm5ubm5ubmdnZ2dnZ2dnZ2dnZ2dnZ2dnZ2cgY XV
0aCBrzXizCg== @)

@ ==lol Docker 74 T & ALg e S XA

L

Yt
9 base642 159 ¥ Docker 74 =}

2 o] 9
Docker 34 JSON 2|38 9 B A E 9] o

apiVersion: vi
kind: Secret
metadata:

name: secret-docker-json
namespace: my-project

type: kubernetes.io/dockerconfig ﬂ
data:

.dockerconfigjson:bom5ubm5ubm5ubm5ubm5ubm5ubm5ubmdnZ2dnZ2dnZ2dnZ2dnZ2dnZ2cg
YXV0aCBrzXlzCg== @)

Q Al =8l o] Docker -4 JSONfileS A} &3l ==

g base64 = 155 ¥ Docker 4 JSON <l €]

2. & ¥ ® S A& sto] Secret L A EE A YT
I $ oc create -f <filename>.yaml
3. Podof| A HQE2 AL&35
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a. "HSL A W A M EAE
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b. "secret& E <t A WH" A4

< Qelol Este] were g
Y u
AHg-ste] Bhe 2 AHg-shE P

+

2 X835} A1) secret EF &
odE A4yt

F7tEas

o Podoll 4] HeFe AbgahE W ol T AbA B g2 1ok 4

4 W

56


https://access.redhat.com/documentation/en-us/openshift_container_platform/4.9/html-single/nodes/#nodes-pods-secrets-creating_nodes-pods-secrets
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apiVersion: vi
kind: Service
metadata:
name: registry
annotations:
service.beta.openshift.io/serving-cert-secret-name: registry-certﬂ
#...

@Q =4

7]} Pod& 3| 9 Podell 245 0. & nl2-E &=
/var/run/secrets/kubernetes.io/serviceaccount/service-ca.crt 3t o] CA ¥ &3 AF8-3Fof Ul 5 DNS
olF Rt M H = S8 AH G ASHE AT F s
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A4

s
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o] 715 M &gl F L x509.SHA256WithRSAY Ut 24 woh et v A H 2okS 2k dy o
A 1SA 7 A H YT

2641 B33 A A2 M E ASA A4

Pode} 7l M E Al g A5A4/7] BE& AH&ste ™ ARl AE A st AW H 1] 6t
service.beta.openshift.io/serving-cert-secret-name 4] & 5713t t} 2 L =of B QHS F71g Y
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1. A H) 2ol o) 3 Pod A} 92 94 U o,

2. Holto] A3 o] &0 2 service.beta.openshift.io/serving-cert-secret-name =4 & =734

=8

kind: Service
apiVersion: vi
metadata:
name: my-service
annotations:
service.beta.openshift.io/serving-cert-secret-name: my-cert ﬂ
spec:
selector:
app: MyApp
ports:
- protocol: TCP
port: 80
targetPort: 9376

QA=A 8 7%= PEM @ 4 o] 5] 77} tls.crt 2 tis.keyol 4|21 o).
3. Myl A g

I $ oc create -f <file-name>.yaml

=
NAME TYPE DATA AGE
my-cert kubernetes.io/tls 2 9m

b. Btel] th Al JHE ATtk

I $ oc describe secret my-cert

=99
Name: my-cert
Namespace: openshift-console
Labels: <none>

Annotations: service.beta.openshift.io/expiry: 2023-03-08T23:22:40Z
service.beta.openshift.io/originating-service-name: my-service
service.beta.openshift.io/originating-service-uid: 640f0ec3-afc2-4380-bf31-

a8c784846a11
service.beta.openshift.io/expiry: 2023-03-08T23:22:40Z

Type: kubernetes.io/tls

Data
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tls.key: 1679 bytes
tls.crt: 2595 bytes

u1
ofr

1% 1.9kg AL8-so] Pod ALF-2 B3 Eh ok

apiVersion: vi
kind: Pod
metadata:
name: my-service-pod
spec:
containers:
- name: mypod
image: redis
volumeMounts:
- name: foo
mountPath: "/etc/foo"
volumes:
- name: foo
secret:
secretName: my-cert
items:
- key: username
path: my-group/my-username
mode: 511

A 753 A9 Pod7t A8 F Yt} 21 Z A= Ul & A 8] 2 DNS o] &2 <service.name>.
<service.namespaces>.svcol| & g3t}

JAFA/7] &S 2 A717F 7o A5 0 &2 WA g U Tt Ko
service.beta.openshift.io/expiry =2 o ] RFC3339 &4 ¢ = ¥ vtg dxE &<t}

23

o] 5 2] 739 A H] 2= DNS ©] & <service.names>.<service.namespaces.svci
. 2] H oA 219" & 4= ¢l Ut} <service.name>.<service.namespace>.svc=
~ FE2 ZFH2H W 2= AW A3 B2 A g s skl AFEE U
2.6.5. St A4 314

o} A M) 2 Q15 A A A o] Al st= 749 (A H] 29| service.beta.openshift.io/serving-cert-
generation-error =2 of = t} & o] 3 U},

secret/ssl-key references serviceUID 62ad25ca-d703-11e6-9d6f-0e9c0057b608, which does not
match 77b6dd80-d716-11e6-9d6f-0e9c0057b60

1= A2 A A S A8 27 T o] A A 51A] ¢ A ) serviceUID 7 Tt &Y T o] A B.eFLS A A 3FaL A H)
2= service.beta.openshift.io/serving-cert-generation- error,service.beta.openshift.io/serving-cert-
generation-error -num F24 & A 9] QISA & A 2 thA] A8l oF g

L B A A gy o

I $ oc delete secret <secret_name>

)
e
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EESCas)ch

$ oc annotate service <service_name> service.beta.openshift.io/serving-cert-generation-
error-

$ oc annotate service <service_name> service.beta.openshift.io/serving-cert-generation-
error-num-

23
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2.7.1. 7+ 9 o] 5

ge ojEa ol del At 74 HY, BHE A5 5 B4 WS 2T 74 o] P2 g ok OpenShift
Container Platform e 4| 718 o] 1] 8}l o Z2] A o] & o] 4 87] 9A3) o] &1 3 74 obe] HE = o] ] x] 2
W= o} 22 Y.

ConfigMap ¢ 24 E = 7 g o] | = OpenShift Container Platformz} ¥ #4314 -4 310 A] A4 © o] §
E AbEste] AElolU E At vMAUS S ATdYth 74 B /e £4 B AA 74 3 =
JSON Blob#t Z+-& Al &3t € B B & A4 st= vl A = AFU T

ConfigMap API © B4 E o] &= Podol 4 A& 81 AL} A E S8 o} 2 A 28] 74 2.4e] 74 Hlolg &
Agshe o A S 9 T4 HolE o) 713k o] YEUTh o & SW the % g th

ConfigMap 2 B A E A 9]

kind: ConfigMap
apiVersion: vi
metadata:
creationTimestamp: 2016-02-18T19:14:38Z
name: example-config
namespace: default
data: ﬂ
example.property.1: hello
example.property.2: world
example.property.file: |-
property.1=value-1
property.2=value-2
property.3=value-3
binaryData:
bar: L3Jvb3QvMTAw @)

Q0 :voE=E zaIyT

UTF8¢] o} "ol & Z5Hst 3 S 71 3 Y oh(el: vho] i ] Java 7] A &4 91<). Base 649 3}
d dolHE Jgdch
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A 22 A E o] Podo A ¥ 228 4 AdFY T

Kubelet-& API A Bl ol A 714 @ &= Podol] tl & 4 Wt x| A3yt

ol 7)o = CLIZE AF& 3t AY BA AEEH A 2HH A o2 AP H = EE Pod7t £33 Y th OpenShift

Container Platform == 2] --manifest-url Z )] Z, --config Z 2 2 &=+ 3l REST APIE A}-&-3Fo] A A
@ PodE Z§ 517 9307 o] Podg A4 sk Lk <l Wy o] oh7] &yt

2.7.2. OpenShift Container Platform ] Z<& o 74 % A A

OpenShift Container Platform ] & oAl 24 S AR T = dFUTh
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.CLIZ X} &3}o] 4 = A A
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& Aol Hg R, 5 vhel wi e gol A 74 1

I $ oc create configmap <configmap_name> [options]

27319 Eg oA A4 W AA

HaEgol 74 & 84S F Asyth ol %

W AT 5 dayTh

EZA

oS d A Apell A g B oA 74 WS A

L 74 W A= dole 7t oln] 234

$ Is example-files

)

a)

game.properties
ui.properties

— e—

$ cat example-files/game.properties

o
i)

a)

enemies=aliens

lives=3

enemies.cheat=true
enemies.cheat.level=noGoodRotten

secret.code.allowed=true
secret.code.lives=30

$ cat example-files/ui.properties

2 o

o

color.good=purple
color.bad=yellow
allow.textmode=true
how.nice.to.look=fairlyNice

_Q ]

62

& BHL QY] o Uo7t 3}

Q)
=

secret.code.passphrase=UUDDLRLRBABAS
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$ oc create configmap game-config \
--from-file=example-files/

~from-file &4 o] T2 & 7427 & A5 D DB el 2 Bde A g 7] 5
ol AR U T o] 714 7] o] B2 9k o] Fol 3w 7] o] ke whe o]

s S0 ol WH 2 v A WS AT

$ oc describe configmaps game-config

Z9 o
Name: game-config
Namespace: default
Labels: <none>

Annotations: <none>
Data

game.properties: 158 bytes
ui.properties: 83 bytes

Ut} s
t}.

al
% X2

A a9 g o] Fol A AAHE=E RS AT
o v 2 oc describee] =82 7|9} = 7]9] o]0 T
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T o

]

L7 e BE Y -0 § 42 AL le] A Yld ocget BH L )
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ey

I $ oc get configmaps game-config -o yaml

=
=

2

o

apiVersion: vi
data:
game.properties: |-
enemies=aliens
lives=3
enemies.cheat=true
enemies.cheat.level=noGoodRotten
secret.code.passphrase=UUDDLRLRBABAS
secret.code.allowed=true
secret.code.lives=30
ui.properties: |
color.good=purple
color.bad=yellow
allow.textmode=true
how.nice.to.look=fairlyNice
kind: ConfigMap
metadata:
creationTimestamp: 2016-02-18T18:34:05Z
name: game-config
namespace: default
resourceVersion: "407"
selflink: /api/v1/namespaces/default/configmaps/game-config
uid: 30944725-d66e-11e5-8cd0-68f728db1985
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2.7.32. 5ol A 74 W AA
shelol ] 74 9e YT F dgu

A7)

d

U ol Al AApel A = s ol 74 f & A sk S e ARy

23

S o) A 74 WL A4 ShE 35 UTF8e] obd B0l 8 £44417] 4] 31 o] Lo u

29 UTF8o] o} Hlo] ¥ 7} &
Platformol| A} &= vlo] 4 2] 2+
o 4] MIME # o] 2 =+ t o] &4 ¢l
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~from-file %432 CLIo| o2 H A2 F AFUT ths Al M = U g e oAl A A==
FLF AAE RoAFY

1574 9l AAstel 74 W AT
$ oc create configmap game-config-2 \

--from-file=example-files/game.properties \
--from-file=example-files/ui.properties

2. A3t &

$ oc get configmaps game-config-2 -o yaml

i)
2

=

apiVersion: v1i
data:
game.properties: |-
enemies=aliens
lives=3
enemies.cheat=true
enemies.cheat.level=noGoodRotten
secret.code.passphrase=UUDDLRLRBABAS
secret.code.allowed=true
secret.code.lives=30
ui.properties: |
color.good=purple
color.bad=yellow
allow.textmode=true
how.nice.to.look=fairlyNice
kind: ConfigMap
metadata:
creationTimestamp: 2016-02-18T18:52:05Z
name: game-config-2
namespace: default
resourceVersion: "516"
selflink: /api/v1/namespaces/default/configmaps/game-config-2
uid: b4952dc3-d670-11e5-8cd0-68f728db1985
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Fdo M 72 FHl=o] 74 jlo] AT 71 E A D 5 AFU T o] = key=value 3 d 4 & --from-
file 5o daste] dA T F dFUH A E =

L 71-% S AR st 74 S A

$ oc create configmap game-config-3 \
--from-file=game-special-key=example-files/game.properties

2. A3 el
I $ oc get configmaps game-config-3 -o yaml

=9

£

apiVersion: vi
data:
game-special-key: |- ﬂ
enemies=aliens
lives=3
enemies.cheat=true
enemies.cheat.level=noGoodRotten
secret.code.passphrase=UUDDLRLRBABAS
secret.code.allowed=true
secret.code.lives=30
kind: ConfigMap
metadata:
creationTimestamp: 2016-02-18T18:54:227
name: game-config-3
namespace: default
resourceVersion: "530"
selflink: /api/v1/namespaces/default/configmaps/game-config-3
uid: 05f8da22-d671-11e5-8cd0-68f728db1985

-

@ oA aga Y

ot
A
30,
o))
v
i)

774 Wl g8 E s Al
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$ oc create configmap special-config \
--from-literal=special.how=very \
--from-literal=special.type=charm

2. A3} el
I $ oc get configmaps special-config -o yaml

=7 Al
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apiVersion: v1i
data:
special.how: very
special.type: charm
kind: ConfigMap
metadata:

creationTimestamp: 2016-02-18T19:14:38Z

name: special-config
namespace: default
resourceVersion: "651"

selflink: /api/v1/namespaces/default/configmaps/special-config
uid: dadce046-d673-11e5-8cd0-68f728db1985

apiVersion: v1i
kind: ConfigMap
metadata:
name: special-config ﬂ
namespace: default 9
data:
special.how: very e
special.type: charm

shute] 27 W71 9= ConfigMap

apiVersion: vi
kind: ConfigMap
metadata:
name: env-config 0
namespace: default
data:
log_level: INFO @

&

3k

pid

3= 24 E o] Podol A]

E'_]_—

7}31—

BN

)3



Q@ :uoaEdun
@ e uFdun

e configMapKeyRef 4 4 & 2183} Podo| A o] ConfigMap<e] 7] & A& 4= &4t

54 87 W52 AYAES 7 E AF Pod ALY

apiVersion: vi
kind: Pod
metadata:
name: dapi-test-pod
spec:
containers:
- name: test-container
image: gcr.io/google_containers/busybox
command: [ "/bin/sh", "-c", "env" ]
env:
- name: SPECIAL_LEVEL_KEY g
valueFrom:
configMapKeyRef:
name: special-config
key: special.how ﬂ
- name: SPECIAL_TYPE_KEY
valueFrom:
configMapKeyRef:
name: special-config 6
key: special.type G
optional: true
envFrom:
- configMapRef:
name: env-config g
restartPolicy: Never
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SPECIAL_LEVEL_KEY=very
log_level=INFO
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apiVersion: vi
kind: ConfigMap
metadata:
name: special-config
namespace: default
data:
special.how: very
special.type: charm
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apiVersion: vi
kind: Pod
metadata:
name: dapi-test-pod
spec:
containers:
- name: test-container
image: gcr.io/google_containers/busybox
ﬂ command: [ "/bin/sh", "-c", "echo $(SPECIAL_LEVEL_KEY) $(SPECIAL_TYPE_KEY)" ]
env:
- name: SPECIAL_LEVEL_KEY
valueFrom:
configMapKeyRef:
name: special-config
key: special.how
- name: SPECIAL_TYPE_KEY
valueFrom:
configMapKeyRef:
name: special-config
key: special.type
restartPolicy: Never
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apiVersion: vi
kind: ConfigMap
metadata:
name: special-config
namespace: default
data:
special.how: very
special.type: charm

H 3|
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apiVersion: vi
kind: Pod
metadata:
name: dapi-test-pod
spec:
containers:
- name: test-container
image: gcr.io/google_containers/busybox
command: [ "/bin/sh", "cat", "/etc/config/special.how" ]
volumeMounts:
- name: config-volume
mountPath: /etc/config
volumes:
- name: config-volume
configMap:
name: special-config ﬂ
restartPolicy: Never

ﬂ 717}

o] Pod7} A3 ¥ ™ cat 93 o] =4

3d A9

)

U,

I very

o AW Z=ANAE W ARE

)

rlo

oo

M

o))
AW
o

21y e )7k 919l o] ol v

b
I
u
r

Q] o
=

69



OpenShift Container Platform 4.9 ==

apiVersion: vi
kind: Pod
metadata:
name: dapi-test-pod
spec:
containers:
- name: test-container
image: gcr.io/google_containers/busybox
command: [ "/bin/sh", "cat", "/etc/config/path/to/special-key" ]
volumeMounts:
- name: config-volume
mountPath: /etc/config
volumes:
- name: config-volume
configMap:
name: special-config
items:
- key: special.how
path: path/to/special-key ﬂ
restartPolicy: Never
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// GetDevicePluginOptions returns options to be communicated with Device
// Manager

o}
service DevicePlugin {
rpc GetDevicePluginOptions(Empty) returns (DevicePluginOptions) {}
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// ListAndWatch returns a stream of List of Devices

// Whenever a Device state change or a Device disappears, ListAndWatch
// returns the new list

rpc ListAndWatch(Empty) returns (stream ListAndWatchResponse) {}

// Allocate is called during container creation so that the Device
// Plug-in can run device specific operations and instruct Kubelet
// of the steps to make the Device available in the container

rpc Allocate(AllocateRequest) returns (AllocateResponse) {}

// PreStartcontainer is called, if indicated by Device Plug-in during
// registration phase, before each container start. Device plug-in
// can run device specific operations such as reseting the device

// before making devices available to the container
rpc PreStartcontainer(PreStartcontainerRequest) returns (PreStartcontainerResponse) {}

}
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a. Machine configE %A Y
I # oc describe machineconfig <name>
d5 8 s ZsUnh

# oc describe machineconfig 00-worker

)

a])

=
Name: 00-worker
Namespace:

Labels: machineconfiguration.openshift.io/role=worker ﬂ
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apiVersion: machineconfiguration.openshift.io/v1
kind: KubeletConfig
metadata:
name: devicemgr ﬂ
spec:
machineConfigPoolSelector:
matchLabels:
machineconfiguration.openshift.io: devicemgr g
kubeletConfig:
feature-gates:
- DevicePlugins=true 6
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I $ oc get priorityclasses

=9 9
NAME VALUE GLOBAL-DEFAULT AGE
system-node-critical 2000001000 false 72m
system-cluster-critical 2000000000 false 72m
openshift-user-critical 1000000000 false 3d13h
cluster-logging 1000000 false 29s
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apiVersion: scheduling.k8s.io/v1
kind: PriorityClass
metadata:
name: high-priority 0
value: 1000000
preemptionPolicy: PreemptLowerPriority e
globalDefault: false
description: "This priority class should be used for XYZ service pods only." 6
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apiVersion: vi
kind: Pod
metadata:
name: nginx
labels:
env: test
spec:
containers:
- name: nginx
image: nginx
imagePullPolicy: IfNotPresent
priorityClassName: high-priority ﬂ
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3. Pod= A4 3t
I $ oc create -f <file-name>.yaml
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7] & Podoll == A8 7] & F7}35}e ™ ReplicaSet 2 2 4 = DaemonSet ¢ 2 4] &, StatefulSet 2 2 4
E, Deployment ¢ 24 € == DeploymentConfig @ 2 4] E 9} 7}o] &l Pod2] Ajo] Q HAEo] ==
MEl 7] 2 2713t} o] Alo] QB AE o}y o] 7]Z Pod 2hil o] @ X 3h= s o A A A A E U o) Al

Pod2 44 3t 7% Pod AbeFo] = Ml 718 5 g 2748 5 94U th
e

dlefdl 7]= Podoll == A e 71 & 23 5712 5= sy
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AR 27 AV

71 Podell == A7) 2 F71stH 1 & g Pode] Alo] L BAIES A4 st A] . ¢l & 5] router-
default-66d5cf9464-m2g75 Pod+= router-default-66d5cf9464 24 X A E o] A A o] 1t}

$ oc describe pod router-default-66d5cf9464-7pwkc

Name: router-default-66d5cf9464-7pwkc
Namespace: openshift-ingress

Controlled By:  ReplicaSet/router-default-66d5cf9464
9 &4 Pod YAML 2] ownerReferences o}&f o] Ao @ B4 E 7} vpd H Yt

ownerReferences:
- apiVersion: apps/v1
kind: ReplicaSet
name: router-default-66d5cf9464
uid: d81dd094-da26-11e9-a48a-128e7edf0312
controller: true
blockOwnerDeletion: true

A u HA A Eo A A ste 2o 2 S F715ke ™ MachineSet @ 2 4] &
< W% S 435l MachineSet ¢ B 4 Eof g}l & =713 o)

p="[{"op":"add","path":"/spec/template/spec/metadata/labels", "value":{"<key>"="

<value>","<key>

o}
$ oc patch MachineSet <name> --type='json' -
"="<value>"}}]' -n openshift-machine-api

& =¥ e AEU
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$ oc patch MachineSet abc612-msrtw-worker-us-east-1c --type='json' -
p="[{"op":"add","path":"/spec/template/spec/metadata/labels", "value":{"type":"user-
node","region":"east"}}]' -n openshift-machine-api

o A u

B8 YAMLE 2 £51e] w4l Al o] 2 & F718 2 9]

b. oc edit
o &

o))

Y,

apiVersion: machine.openshift.io/vibetai
kind: MachineSet
metadata:
name: <machineset>
namespace: openshift-machine-api
spec:
template:
spec:
metadata:
labels:
region: "east"
type: "user-node"

A& 3} W o] MachineSet ¢ B4 € o] 3715 =%] gl g th
Zde

ty 3 e o 2
S ohe 3 2y

$ oc edit MachineSet abc612-msrtw-worker-us-east-1c -n openshift-machine-api

MachineSet @ H A E 9] o]

Gl g s g 27}

a. =

apiVersion: machine.openshift.io/vibetai
kind: MachineSet

spec:

template:
metadata:

spec:
metadata:
labels:
region: east
type: user-node

1

s

<
®

=2] Node e B EE A h
$ oc label nodes <name> <key>=<value>

£ 5ol == S A vesS FH I
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I $ oc label nodes ip-10-0-142-25.ec2.internal type=user-node region=east

SR
o YAMLS A 8-5tef =0l 2hil g F718 S gley o)
kind: Node
apiVersion: vi
metadata:
name: <node_name>
labels:
type: "user-node"
region: "east"
b. gfo] o 27t A=A gl
I $ oc get nodes -I type=user-node,region=east
%9 o
NAME STATUS ROLES AGE VERSION
ip-10-0-142-25.ec2.internal Ready worker 17m v1.22.1

2. Podol| 4 x5} = A e 7] S Z718] o)
o

® 7]1E Bl &F Podell x = AE7] S 718t W Pode] Ao} S HAE =& AEl7] 5 7}

e

2} o] 9] = ReplicaSet 9. B A E 9] o

kind: ReplicaSet
spec:

template:
metadata:
creationTimestamp: null
labels:
ingresscontroller.operator.openshift.io/deployment-ingresscontroller: default
pod-template-hash: 66d5cf9464
spec:
nodeSelector:
kubernetes.io/os: linux
node-role.kubernetes.io/worker: "
type: user-node ﬂ
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apiVersion: vi
kind: Pod

spec:
nodeSelector:
region: east

type: user-node

3
ol oFH 7] Podoll =& A8l 71 & A3 =71
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https://access.redhat.com/documentation/en-us/openshift_container_platform/4.9/html-single/nodes/#nodes-scheduler-default
https://access.redhat.com/documentation/en-us/openshift_container_platform/4.9/html-single/nodes/#nodes-scheduler-pod-affinity
https://access.redhat.com/documentation/en-us/openshift_container_platform/4.9/html-single/nodes/#nodes-scheduler-pod-affinity-about_nodes-scheduler-pod-affinity
https://access.redhat.com/documentation/en-us/openshift_container_platform/4.9/html-single/nodes/#nodes-scheduler-node-affinity-about_nodes-scheduler-node-affinity
https://access.redhat.com/documentation/en-us/openshift_container_platform/4.9/html-single/nodes/#nodes-scheduler-overcommit
https://access.redhat.com/documentation/en-us/openshift_container_platform/4.9/html-single/nodes/#nodes-scheduler-node-selectors
https://access.redhat.com/documentation/en-us/openshift_container_platform/4.9/html-single/nodes/#nodes-scheduler-taints-tolerations
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apiVersion: config.openshift.io/v1
kind: Scheduler
metadata:
annotations:
release.openshift.io/create-only: "true"
creationTimestamp: 2019-05-20T15:39:01Z
generation: 1
name: cluster
resourceVersion: "1491"
selfLink: /apis/config.openshift.io/v1/schedulers/cluster
uid: 6435dd99-7b15-11e9-bd48-0aec821b8e34
spec:
policy: ﬂ
name: scheduler-policy
defaultNodeSelector: type=user-node,region=east 9
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ﬂ A Aol AAZw A vl o) o] =
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https://access.redhat.com/documentation/en-us/openshift_container_platform/4.9/html-single/nodes/#nodes-scheduler-node-affinity
https://access.redhat.com/documentation/en-us/openshift_container_platform/4.9/html-single/nodes/#nodes-scheduler-node-affinity
https://access.redhat.com/documentation/en-us/openshift_container_platform/4.9/html-single/nodes/#nodes-scheduler-profiles
https://access.redhat.com/documentation/en-us/openshift_container_platform/4.9/html-single/nodes/#nodes-scheduler-default-modifying_nodes-scheduler-default

OpenShift Container Platform 4.9 ==

@ HY AR Pod AN 5 wER ADHES /| s Y/ E AP FYTh )R wE HY )
w2 9l 25 o] 20 A 44 H Podol] A& H ) 7] % =

w
N
N

]

rfe
2

I

AzEe = 37 2ol M PodE 320 =25 Addste 72 SHdF AT A=Y o

12
2
:(I)[:i

o
P

oft
d
T
o

RO
=
<

e gE Y
MM PSR ES AY R A} 2 B 97 AR me BEF U o] 4 S 4 et I
He 35 22g Bl 7w s wa o S

Y E =E B $H8%9 AF
o] %4 0~10 Abol o] M58 A4 sHe L& priority_§14=F 3] -3 5 =, 0 Pod & &7
st o) A 8e 242 eI 108 A0S et 2A e 748 4 S8l gl 2
B 7EA(YS] 24 NE ALY FE AFUD A4 $ALA AN AZsHe 2 Gl 7
AR SAEAN W B AFAE1D)E FS e RE SARIA NN A BoE g mEe
A58 dote] AP A o AT HF X YL Aol YR SHEI o e FaHS
Wol g % 9Ltk

EEERRER
wEE g A5 e A EE F 57 g B wEsl PodS B2 stEs At of
=9 457 FAR 4G Y =2 F sk RS2 Ag g

Mg N9 N shE 2A 2o ogk g H o] FeHuh

N
)
N
v
-
o,
i)
e
rlo
[
N
N
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2AEE T4 Hde] Aol NEA W SHEAE AR 2AEH AL dHE Dol
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A4 sl of g o,
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apiVersion: vi
data:
policy.cfg: |
{
"kind" : "Policy",
"apiVersion" : "v1",
"predicates” : |
{"name" : "MaxGCEPDVolumeCount"},
{"name" : "GeneralPredicates"}, 0
{"name" : "MaxAzureDiskVolumeCount"},
{"name" : "MaxCSIVolumeCountPred"},
{"name" : "CheckVolumeBinding"},
{"name" : "MaxEBSVolumeCount"},
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{"name" : "MatchlInterPodAffinity"},
{"name" : "CheckNodeUnschedulable"},
{"name" : "NoDiskConflict"},

{ : "NoVolumeZoneConflict"},
{"name" : "PodToleratesNodeTaints"}

]

"priorities" : [

{"name" : "LeastRequestedPriority", "weight" : 1},
: "BalancedResourceAllocation”, "weight" : 1},
: "ServiceSpreadingPriority", "weight" : 1},
"name" : "NodePreferAvoidPodsPriority", "weight" : 1},
"name" : "NodeAffinityPriority", "weight" : 1},
: "TaintTolerationPriority", "weight" : 1},
"name" : "ImagelocalityPriority", "weight" : 1},
: "SelectorSpreadPriority", "weight" : 1},
name" : "InterPodAffinityPriority", "weight" : 1},
"name" : "EqualPriority", "weight" : 1}

kind: ConfigMap
metadata:
creationTimestamp: "2019-09-17T08:42:33Z2"
name: scheduler-policy
namespace: openshift-config
resourceVersion: "59500"
selfLink: /api/v1/namespaces/openshift-config/configmaps/scheduler-policy
uid: 17ee8865-d927-11e9-b213-02d1e1709840°

GeneralPredicates 4] < %} = PodFitsResources, HostName, PodFitsHostPorts,
MatchNodeSelector /] &2 & UElJU T 5 A =AE o8] 1 AT 5 §l7] Wil
GeneralPredicates 4| & 0] & Z A & 47] 2] & A9} 37 AFL3F 4= 95U}

3.22. 2A=Y A A 3L A A

Ashe Mt R $AEA R JSON 2 sl 718 o o 542 ¥R S & Atk 18 e
JSON sl ol 4] 74 W 4 831 o] 4 W& AHESHES cluster 27429 QHAES

"kind" : "Policy",

"apiVersion" : "v1",

"predicates” : [ﬂ
{"name" : "MaxGCEPDVolumeCount"},
{"name" : "GeneralPredicates"},
{"name" : "MaxAzureDiskVolumeCount"},
{"name" : "MaxCSIVolumeCountPred"},
{"name" : "CheckVolumeBinding"},
{"name" : "MaxEBSVolumeCount"},
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{"name" : "MatchInterPodAffinity"},
{"name" : "CheckNodeUnschedulable"},
{"name" : "NoDiskConflict"},

{"name" : "NoVolumeZoneConflict"},
{"name" : "PodToleratesNodeTaints"}

]

"priorities" : [g
{"name" : "LeastRequestedPriority", "weight" : 1},
{"name" : "BalancedResourceAllocation", "weight" : 1},
{"name" : "ServiceSpreadingPriority", "weight" : 1},
{"name" : "NodePreferAvoidPodsPriority", "weight" : 1},
{"name" : "NodeAffinityPriority", "weight" : 1},
{"name" : "TaintTolerationPriority", "weight" : 1},
{"name" : "ImageLocalityPriority", "weight" : 1},
{"name" : "SelectorSpreadPriority", "weight" : 1},
{"name" : "InterPodAffinityPriority", "weight" : 1},
{"name" : "EqualPriority", "weight" : 1}

]

1]
2]

2. 2AZ2 JSON 9l & 7|wte = 74 Y2 Ad gy
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kind: ConfigMap
apiVersion: vi
metadata:
name: scheduler-policy
namespace: openshift-config
data:
policy.cfg: |
{
"kind": "Policy",
"apiVersion": "v1",
"predicates": |

{

"name": "RequireRegion",

"argument": {

"labelPreference":

{"label": "region"},
{"presence": true}

}

}
1,
"priorities": [

{
"name":"ZonePreferred",
"weight" : 1,
"argument": {

"labelPreference":
{"label": "zone"},
{"presence": true}

}
}
]
}

= JSON & 2 ¢] policy.cfg =+ I 1 T}

o

Q@ A2 sAzAn
3. Scheduler Operator A} &2} A o] 2] AAE HF ] +4 WS F7Fgyoh

$ oc patch Scheduler cluster --type="merge' -p {"spec":{"policy":{"name":"<configmap-
name>"}}}' --type=merge

@ uassARIIG

& &% e AEU

$ oc patch Scheduler cluster --type="merge' -p {"spec":{"policy":{"name":"scheduler-
policy"}}}' --type=merge
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E Rk

-
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apiVersion: config.openshift.io/v1
kind: Scheduler
metadata:
name: cluster
spec:
mastersSchedulable: false
policy:
name: scheduler-policyﬂ

@ A= 48 TH olFL 2
Scheduler 7] €]
nz]
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Utk o] atge 3 &

Huth
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4. openshift-kube-scheduler 1] ¢ =5 o] ~of| 4] A Z 2] Pode] 22 & &215}o]
o) FAHAEA FATULE g BH & AN S ok A4 2 S
ol gk

My >
e o
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I $ oc logs <scheduler-pod> | grep predicates
& &9 o3 2Fyth

$ oc logs openshift-kube-scheduler-ip-10-0-141-29.ec2.internal | grep predicates

o
i)

a)

Creating scheduler with fit predicates 'map[MaxGCEPDVolumeCount:{}
MaxAzureDiskVolumeCount:{} CheckNodeUnschedulable:{} NoDiskConflict:{}
NoVolumeZoneConflict:{} GeneralPredicates:{} MaxCSIVolumeCountPred:{}
CheckVolumeBinding:{} MaxEBSVolumeCount:{} MatchinterPodAffinity:{}
PodToleratesNodeTaints:{}]' and priority functions 'map[InterPodAffinityPriority:{}
LeastRequestedPriority:{} ServiceSpreadingPriority:{} ImageLocalityPriority:{}
SelectorSpreadPriority:{} EqualPriority:{} BalancedResourceAllocation:{}
NodePreferAvoidPodsPriority:{} NodeAffinityPriority:{} TaintTolerationPriority:{}]’

3.23. 2Al=8 A A

openshift-config = 2 A E oA A Z2] G2 74 WS A AT A ste] o oF 522 MAI Y
FA ol et e S NEY 2 o elal A A st A A AT T

ZIZA X
A AFEAF A 2] o kS At v WY T sy E AFEE Y TR
o XAZY HAA A WS AYFY L

I $ oc edit configmap <configmap-name> -n openshift-config
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$ oc edit configmap scheduler-policy -n openshift-config

a])

o
i)

apiVersion: vi
data:
policy.cfg: |
{
"kind" : "Policy",
"apiVersion" : "v1",
"predicates” : |
{"name" : "MaxGCEPDVolumeCount"},
{"name" : "GeneralPredicates"},
{"name" : "MaxAzureDiskVolumeCount"},
{"name" : "MaxCSIVolumeCountPred"},
{"name" : "CheckVolumeBinding"},
{"name" : "MaxEBSVolumeCount"},
{"name" : "MatchlInterPodAffinity"},
{"name" : "CheckNodeUnschedulable"},
{"name" : "NoDiskConflict"},
{"name" : "NoVolumeZoneConflict"},
{"name" : "PodToleratesNodeTaints"}
]

"priorities" : [g
{"name" : "LeastRequestedPriority", "weight" : 1},
{"name" : "BalancedResourceAllocation”, "weight" : 1},
{"name" : "ServiceSpreadingPriority", "weight" : 1},
{"name" : "NodePreferAvoidPodsPriority", "weight" : 1},
{"name" : "NodeAffinityPriority", "weight" : 1},
{"name" : "TaintTolerationPriority", "weight" : 1},
{"name" : "ImageLocalityPriority", "weight" : 1},
{"name" : "SelectorSpreadPriority", "weight" : 1},
{"name" : "InterPodAffinityPriority", "weight" : 1},
{"name" : "EqualPriority", "weight" : 1}

]

kind: ConfigMap
metadata:
creationTimestamp: "2019-09-17T17:44:19Z2"
name: scheduler-policy
namespace: openshift-config
resourceVersion: "15370"
selfLink: /api/v1/namespaces/openshift-config/configmaps/scheduler-policy

@ =233 HEAE FASAG AATI,
@ 2oFASAEAEFILAA T BRI
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90

1.

2AEH A A WS AAGY
I $ oc delete configmap -n openshift-config <name>
o EW et AEUh

$ oc delete configmap -n openshift-config scheduler-policy

ém\ﬂ ]

2.3 7% policy.cfg 322 AW slo] A Y3} A EA2 271 2 A 7 o)
E=sdded 2yt

I $ vi policy.cfg

=9 q

apiVersion: v1i
data:
policy.cfg: |

{

"kind" : "Policy",

"apiVersion" : "v1",

"predicates” : |
{"name" : "MaxGCEPDVolumeCount"},
{"name" : "GeneralPredicates"},
{"name" : "MaxAzureDiskVolumeCount"},
{"name" : "MaxCSIVolumeCountPred"},
{"name" : "CheckVolumeBinding"},
{"name" : "MaxEBSVolumeCount"},
{"name" : "MatchlInterPodAffinity"},
{"name" : "CheckNodeUnschedulable"},
{"name" : "NoDiskConflict"},
{"name" : "NoVolumeZoneConflict"},
{"name" : "PodToleratesNodeTaints"}
1,

"priorities" : [
{"name" : "LeastRequestedPriority", "weight" : 1},
{"name" : "BalancedResourceAllocation”, "weight" : 1},
{"name" : "ServiceSpreadingPriority", "weight" : 1},
{"name" : "NodePreferAvoidPodsPriority", "weight" : 1},
{"name" : "NodeAffinityPriority", "weight" : 1},
{"name" : "TaintTolerationPriority", "weight" : 1},
{"name" : "ImageLocalityPriority", "weight" : 1},
{"name" : "SelectorSpreadPriority", "weight" : 1},
{"name" : "InterPodAffinityPriority", "weight" : 1},
{"name" : "EqualPriority", "weight" : 1}

]

3. 2AEE JSON 9t & 7|wte = A Z8 3 74 HS oAl Ay o

I $ oc create configmap -n openshift-config --from-file=policy.cfg <configmap-name> ﬂ

Q@ LuocEe A"
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$ oc create configmap -n openshift-config --from-file=policy.cfg scheduler-policy

)

a)

configmap/scheduler-policy created

| m,m,

d 3.1. 2A1 =¥ JSON H A & 7|vto 2 Sl= A= A 9

kind: ConfigMap
apiVersion: vi
metadata:
name: scheduler-policy
namespace: openshift-config
data:
policy.cfg: |
{
"kind": "Policy",
"apiVersion": "v1",
"predicates": |

{

"name": "RequireRegion",

"argument": {

"labelPreference™:

{"label": "region"},
{"presence": true}

}

}
1,
"priorities": [

{
"name":"ZonePreferred",
"weight" : 1,
"argument": {

"labelPreference™:
{"label": "zone"},
{"presence": true}

}
}
]
}
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AL

off
O
4

o
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3.2.3.111 71 8 A %2}
718 2AE A e o33 2 AsAr 23 Y

NoVolumeZoneConflict X} < #}= Podo| 4] 833l BEF S g G oA AL 4 =X &¢ldy

=3

I {"name" : "NoVolumeZoneConflict"}

MaxEBSVolumeCount A & #}= AWS Sl 26l 20 A28 5= & FU) 2§ 2 gAY
I {"name" : "MaxEBSVolumeCount"}

MaxAzureDiskVolumeCount A <=} = Z o] Azure Disk 8§ & &<l gy}.

I {"name" : "MaxAzureDiskVolumeCount"}

PodToleratesNodeTaints 4 < 2} = Podol A == HIQEE 5] 88 5= &4 gy}

I {"name" : "PodToleratesNodeTaints"}

CheckNodeUnschedulable 4 < 2} = Unschedulable A} k& A}8-5le] =T o A PodE o ¢F& = 9=
A gl g o}

I {"name" : "CheckNodeUnschedulable"}

CheckVolumeBinding A & =}+= vl 9 ¥ PVC % vl | = #] ¢5-2 PVC BE7of tal 83 3t= &5l
et PodE 12 o 9l=A F7HgY ok

e HIFHEPVCE B MEate Y PV == fFAMIO] A E =2 SFHH =4 Iy

vl 2] & PVCe A9 A== PVC 8+ A13E 558 + A= AH8 7 PV A1 A
HLEE g PVEE GAAS 225 ALE 7158 PV 9 =X A A o)

el
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sl 58 E PV AT S AE A5 Trued Bakgh

I {"name" : "CheckVolumeBinding"}
NoDiskConflict 4] & #}= Podol]| A £33 5 S A}&a = Q=X ol

I {"name" : "NoDiskConflict"}

o
(
‘I"

MaxGCEPDVolumeCount A < #}+= % o] GCE(Google Compute Engine) PD( 4 t] ==
U,

4
A
_I {
¥
I

I {"name" : "MaxGCEPDVolumeCount"}

MaxCSIVolumeCountPred 4 & 2l+= == of 14 g oF 3}+= CSI(Container Storage Interface) & <}
g 7t A E A TS 2HseEA ARE AF FU T
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I {"name" : "MaxCSIVolumeCountPred"}
MatchinterPodAffinity 4] < 2= Pod §-AH3/FAHd WA 2] ol A 8l F PodE 3] 8 3F=4] gAYtk

I {"name" : "MatchlInterPodAffinity"}

3.2.3.1.1.2. 716} A A A %3}

Openshift Container Platformol| Al = th& 3 -2 A &2l A 43t

=71
27 == HRIE 7] 5ol &3¢ 75 CheckNode-* 4| =25 A8 & = glsUth =
248 == HRJE 7|52 7|28 o2 A5 o IdFUTh

CheckNodeCondition == 23 gl VI EQZ AHS 271+ FH[HA] 3 A & Hilstes =
Eo] Podg o oF% 4= QA Bl FTh

I {"name" : "CheckNodeCondition"}

CheckNodelLabelPresence X & 2}+= a9 3kt A §lo] A A H gl o] 5 X of Ex)5t=4] &l

Y

I {"name" : "CheckNodeLabelPresence"}

checkServiceAffinity 4 < 2} == 9| o 2k¥l Podoll 4] ServiceAffinity 2}l o] %91 2] &9l gt}
I {"name" : "checkServiceAffinity"}

PodToleratesNodeNoExecuteTaints /] < #}+= Pod 3] & 2 x}ol| 4] == NoExecute g|Q E = 5] &
T A=A FAF Y

I {"name" : "PodToleratesNodeNoExecuteTaints"}

3.2.3.1.2. A uk A &3}

&AM A EAE FaSA B NEA W BF LA DY N E AU F A B A S
& Podol| A 9 A gel of sk A& Ako] 1 B A & BE Podol A 2] of s A

23

=AY
7] AAFe] F A o= & vl A == 2] o} 3 TFE L] o

A7shA] e Ak A=A
27bobd 24 E B Aang o Py

I {"name" : "PodFitsResources"}

5 Ak A &2
PodFitsHostPorts X< 2= ==0] 8 39 Pod ZE| AL 4 &= TEVF Y EA S FUTH(EZE

= [e)
T= UH).
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I {"name" : "PodFitsHostPorts"}

HostName A <%= Host w7l ¢ &EA] A L T 2E o] E3 U x
= ?SLL] q_

e

o
fr
M
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ic4
=2
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Ac)
2~
¥
oX
o
i)

I {"name" : "HostName"}

MatchNodeSelector 4] < #}+= Pode] A o] 9@ =& A€ 7](nodeSelector) F 2] o] wtet 2 g4 S 24
Sh=

I {"name" : "MatchNodeSelector"}

SHENE 7B Y et o) 9% Fokt FAY

rl

2AEHE A 8l AFEA A o] A A TS AR D = 5 Ytk OpenShift Container

Platformel & 7] ¥4 © 2 A 3 t;;Pﬂ%ﬁ%%ﬂ%%ﬁﬂﬂ?ﬁHNLTEﬂ*&ﬂﬂﬂ A
NS g FO T F AU oY $HENE AT 47 AR T 1FA S Holstel S5 9)
ARl G A 5 AUk

A e = 7t A S A 2 skl AR ARl 178 v H T AR H A s U 7S A S A A @l oF
st O e &5 AHE S  glsU o
& Z 72 openshift-config == 2 4 E o] ~A|Ze] A2 A o) X4 P}

3.23.211. 712 449

NE 2AZE Aol = e} e &
NodePreferAvoidPodsPriority = # ]

NodeAffinityPriority -4 &%= == FA o eF Ao wpe} =0 9459

ru[ru
B
o
%
i
o

I {"name" : "NodeAffinityPriority", "weight" : 1}

TaintTolerationPriority $-41<=9] = Podol| 5] &/& E7/HUE 71 & =9 495 AAH T
Ut 5§ &7} H I El = 2 PreferNoScheduleo] 3] &4t

I {"name" : "TaintTolerationPriority", "weight" : 1}

ImageLocalityPriority ¢4 =91 23 ® Pod ZA#| o]y 2] o]n|x] 7} o]n] Q& =) $-44

P

L
i
X

2

I {"name" : "ImageLocalityPriority", "weight" : 1}

SelectorSpreadPriority -1 <=9 = A H] 2, RC(E-4] AEZ2]), RS(EA| A E), Pode} A % sl AE] A
FAEESE e g s F A8 719 A sl 7] PodE 25U th 2A E 8 oA & U A s 7]E Pod
7hHe wEE NS P 28 B2 Podg ol oke o) s)F A7) 9} AN s Pod 71 /b e e
ol Pod o F g ek,

I {"name" : "SelectorSpreadPriority", "weight" : 1}
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InterPodAffinityPriority -¢-4 <= %] = weightedPodAffinityTerm<] 8 4
PodAffinityTermo] sl @ == A FZ 5 = 75 Aol 7Fa#E tlste] A& AU A 7 7
TR s M AR R gy

I {"name" : "InterPodAffinityPriority", "weight" : 1}

LeastRequestedPriority -1 +9= @ H gl A7 2 =22 94 a8 gt == o) o ¢kd Pod
oA 23w Re W CPUS WM& AL ALE 7he 3/ 0] 7HE B = A E

Bof gyt

I {"name" : "LeastRequestedPriority", "weight" : 1}

BalancedResourceAllocation -4+ 9 = 2] AL AR o] BAlE 2o 449 E Loyt A&
Sk CPUSL wl 2] 7ho] zto] & &3] dHZ ASta F HEY o] & dujt o
LML S B} o] 449 = A LeastRequestedPriority o} $H7] AF8-3f of ghu T},

o
r
N
=)
8
i)
i
In
=)

I {"name" : "BalancedResourceAllocation", "weight" : 1}

NodePreferAvoidPodsPriority $- A<= 9= 22] AEZ] o] 9]¢ HEZF oA B {3lE PodE FA1§

U,

I {"name" : "NodePreferAvoidPodsPriority", "weight" : 10000}

3.23.21.2. 7|1 A& 449

OpenShift Container Platformo| A} &= t}& 3} 22 $-

-
M
2o
H
)
o
Rt
v
k)

EqualPriority - <=9= $-4dw9] A Al FEHA = A5 BRE 220 $L& A 1
Ut} o] 4+ E ’2E S o vk ALg-sh= Ao FHUTH

ttlo
4z
£
L

I {"name" : "EqualPriority", "weight" : 1}

MostRequestedPriority -4 9= S H 9 2l 227 74 B o] S5 E Boldy
o oFE Podoll A 23 3 v e] o} CPUL] W &8 Atela H &3 tiv] 24 v &2 Hdighol ulat

SH&9E LG

I {"name" : "MostRequestedPriority", "weight" : 1}

ServiceSpreadingPriority - 419l = 5 U 3 A H] 20 £35= Pod & 43} 5lo] 5L WAl Pod

= gyt

I {"name" : "ServiceSpreadingPriority", "weight" : 1}

3.2.322. 74 7b5e 449

openshift-config ] ¢ 23 o] 2~ 2] &
Fobe tad YL FE UL F)

ALY B FY S A AFE FAFU T o $ 029 P S HEE AR 9
olEel e A% HBL FYAAT T4 MANFE e A5 ol NS ART 5 dsUTh
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ol# A= AFS ol thE AAM T &2 2AIEH A A4S FEFHA L.

ServiceAntiAffinity 4= 9= el & Ahgshe s 2hd ghol whel H91 3k 48] 220 £5hz PodE i
EREREY YW P Lol

T a5 A 4AsHA Ealgych Xg E 2o T 3 ghol =
YUtk Pod He7F 7bg & 25 Wlo 2o ¥ 22 JAFE HoAF Y

{
"kind": "Policy",
"apiVersion": "v1",

"priorities":[
{
"name":"<name>",
"weight" : 1
"argument™:{
"serviceAntiAffinity":{
"label": "<label>" @)

}
}
}
]
}

944919 o5& AT
b5218 A4 Gtk 0o] obdl el ghe 4 H P h

{1

909

ok shi= 2hul g %7 g o,

A

o

32Ut

o

W o

i

o &

{
"kind": "Policy",
"apiVersion": "v1",
"priorities": [
{
"name":"RackSpread",
"weight" : 1
"argument": {
"serviceAntiAffinity": {
"label": "rack"

Q)

S e 2 o] b4l o] u}z} ServiceAntiAffinity v 7/l ¥ 5= = 2183 = Pod
of Foh = &l ¥ A %‘%‘4 t} o] Red Hat £ 741 & x4 A

_|_4

N
=

9% AR P Pilo] wEo] Jom oY =

M

labelPreference 1} 7| A 4= A A F 2l o wpa) A
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3%, == g g POD ul| ] A o] (o ¢k

o A7 Fog Yt ehlo] A HA 2 A Tl gle mEo] s Folg Yt
labelPreference i 7l Wi <=5 AM8-5to] o 2] 7l o] A=A E AR A5 e AT 7oA 72
ofoF it

{

"kind": "Policy",

"apiVersion": "v1",

"priorities":[

{

"name":"<name>",
"weight" : 1 e
"argument™:{
"labelPreference":{
"label": "<label>",
"presence"”: true ﬂ

N
of
ﬁ
il
X
ox
d
L
u)
o
o
(o3
L
rC
o
1o
)
ttlo
o
v
d
L
o

o] B o379 o] 1 E true = false 3 shubE A4 g ok

3.24. 84 4 M=

ofef AN = 2AEH A A LS AR st AT AAH 72 2AEY FAAS AT
{
"kind": "Policy",

"apiVersion": "v1",
"predicates": [

{
"name": "RegionZoneAffinity", ﬂ
"argument": {
"serviceAffinity": { @)
"labels": ["region, zone"]
}
}
}
1,
"priorities": [
{
"name":"RackSpread", ﬂ
"weight" : 1,
"argument": {

"serviceAntiAffinity”: { €
"label": "rack" G
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otele] LE AE AN e D $HEY G5 BFS AYE AS Ao neE §EUE
S AYY AR QRE/ VY =G B A Aol L IR NG R A AR o)

Yo e g F R o] Z3FE ook 3t

o2 A A& Al 7R EE 2R 5, S region(fAHY) = zone(RFrAH) = rack(FAH ) S A <]

Fuh

{
"kind": "Policy",
"apiVersion": "v1",
"predicates": [
{
"name": "RegionZoneAffinity",
"argument": {
"serviceAffinity": {
"labels": ["region, zone"]

}

}

1,
"priorities": [

{
"name":"RackSpread",
"weight" : 1
"argument": {

"serviceAntiAffinity": {
"label": "rack"

}
}
}
]
}

O A A M = A 7HR] BEEE A 5, S city(FAH]) - building(F-A1H3 ®WA]) = room(-AHd #A])

< g egyeh

—_
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"kind": "Policy",
"apiVersion": "v1",
"predicates": [

{

"name": "CityAffinity",

"argument": {
"serviceAffinity": {

"label": "city"

}

}

}
1,
"priorities": [

{
"name":"BuildingSpread",
"weight" : 1,
"argument": {

"serviceAntiAffinity": {
"label": "building"
}
}
b
{
"name":"RoomSpread”,
"weight" : 1,
"argument": {
"serviceAntiAffinity": {
"label": "room"
}
}
}
]
}
THg o A ol A = 'region’ 2hil o] 4 o] E = =R AL-51 3 zone' Bhilo] HolE =g AEaE YA S
Ao gk
{

"kind": "Policy",
"apiVersion": "v1",
"predicates": [
{
"name": "RequireRegion",
"argument": {
"labelPreference": {
"labels": ["region"],
"presence": true
}
}
}
1,
"priorities": [
{
"name":"ZonePreferred",
"weight" : 1,
"argument": {
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"labelPreference”: {
"label": "zone",
"presence": true

g Aol E A B A b A&

{

"kind": "Policy",

"apiVersion": "v1",

"predicates": [

{
"name": "RegionAffinity",
"argument": {
"serviceAffinity": {
"labels": ["region"]

"name": "RequireRegion",
"argument": {
"labelsPresence™: {
"labels": ["region"],
"presence": true

"name": "BuildingNodesAvoid",
"argument": {
"labelsPresence™: {
"label": "building",
"presence": false
}
}

2
{"name" : "PodFitsPorts"},
{"name" : "MatchNodeSelector"}

1,
"priorities": [
{
"name": "ZoneSpread",
"weight" : 2,
"argument": {
"serviceAntiAffinity":{
"label": "zone"
}
}
b
{

"name":"ZonePreferred",
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"weight" : 1
"argument": {
"labelPreference":{
"label": "zone",
"presence": true
}
}
b

{"name" : "ServiceSpreadingPriority",

weight" : 1}

[—

£ 35lo] POD o ¢F
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& 2AZY T2 AT 5 eI Th

LowNodeUtilization
o] 2P o o Podg #5537 ulste] == Z A AEFS YU o] Z2E 2 7]
2 2A=Y 23S AT FY

HighNodeUtilization

b @ adee] sl A shel gt ol 8] S = 4

NoScoring

REGS B BB 7hg WE 2AZY 712 98] T/ Agke] e ZzAYYch
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Z2A 2

1. Scheduler ¢ 24 E 2 # 3 )

I $ oc edit scheduler cluster

L

2. spec.profile 2 =of A8 22 H & XA gt
apiVersion: config.openshift.io/v1

kind: Scheduler

metadata:

name: cluster
resourceVersion: "601"
selfLink: /apis/config.openshift.io/v1/schedulers/cluster
uid: b351d6d0-d06f-4a99-a26b-87af62e79f59
spec:
mastersSchedulable: false
policy:
name: ""
profile: HighNodeUtilization @)

Q LowNodeUtilization, HighNodeUrtilization == NoScoring . = % gt}

3.4. A W fAP A 722 ARg-3he] T PODe] 4] % <) POD uj A

|

FAH o oFE B Alo] 3H Pode] &4 AU th f-AM WA & Pod7} el 4] o b4 QS 3
& Pods] &4 94Utk

llo
ﬁw
o,
g
T

OpenShift Container Platformol A} Pod 2 ALY WA E ALE-SHHE o2 Pode] 7]/ 2
o] 2} PodE oS +Ue =5 Xﬂ@%‘ T AFUTH
3.4.1. Pod #-A}4 o] 3l

Pod 74k % Pod 414 WX & AH§ 5t ThE Pode) 71/ bl wel Podg b8 4 Y& == 8
A 5 Ay

o Pod #4142 AHg-311 Al Pode] 2k 419 7] 71 @) Pode] ekl 3t 47 sk 7§ the Podst
e =S H A Pod RES LA ZE o AN S F Ak

o Pod fAHY WA S AL§ 5H A Pode] 2l 1€l 7] 7L @A) Pode) el s X5k A5 2A1F
2ol X FAE 282 AHgsho] Podst U S A Pod® 37 BE% & & 95U

AE o] M FAE g Sfel v = o) Eie he vl 9] Pods) 2 shol Pods 2l 1t
A AFUTE A WA FE & AR S 54 A H] 29] Pod7F A ¥ A AJH] 2= 9] Pod 455
Wl st Ao 2 delxl Tt A v 29] Podel 5 U gt m=of of Fx A & & FU T e A H]
22 Podg o= i 7hE4 Foo Bujele #d 02 2 5 AU

=37

2t Mel 7] = o] 2 Pod v 327} 9l &= Pod et A A& 4= Al F Yt} U X 8f+= Pod& WA 3t

E2fA A 7S A ) Pule) TG 2FS AR T L
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Pod A4 FH ol F7 5 2% 7kA 9] §8e] AUtk

w=o Podg o okalEE MA B 1L
27 FH S 45k T s s A 8

=37

Pod %219 W A4 Aol mpa} fAL &7 AMF-S §1bala] eh o R 27 F e o A
Podoll 43 =8 2% Eale A7t AFUTh o] 45 Podg dlobelx] £ 5 A
Y.

o2 gt S WA st H 9 7F 22 PodE AFE-3te] Pod fr A & AlFstHAl +4
o

Pod A} 191 & %3l Pod §-AH8/5AHd 94 & A Gtk 85 74,
A&UhE A 2 ot

o o Al ol A = Pod A B A WAIE S8l 74 E Pod AMYFS BolFY

o] g A o] A Pod F-AMd 712 & m=of oju] A3 F<21 Pod”} gt 7l o]/ 914l 7] 7} security©] 3L ko]
S1¢l gl o] = A F-ol vt ==0f PodE o oF s 5= S UrE}”“%D} Pod A WA 12 & ==
A o]u] Pod& A3 Fo]al 7] 7} securityo] 32 zho] S291 gt o] = 739 PodE == o o ¢felA] &=

A& Az 2 yebdyth

Pod frAHd el Z¢Hd A& Pod 74 <

apiVersion: vi
kind: Pod
metadata:
name: with-pod-affinity
spec:
affinity:
podAffinity: @)
requiredDuringSchedulinglgnoredDuringExecution: 9
- labelSelector:
matchExpressions:
- key: security
operator: In
values:
-s1@
topologyKey: failure-domain.beta.kubernetes.io/zone
containers:
- name: with-pod-affinity
image: docker.io/ocpge/hello-pod

Pod A4 & 4 3h 2al AUt

®9

OO 3¢ “&stE AA ok sk 7) ¥ FEH YV

Q o] ALFA}= 7] Pode] 2l 3} A Pod ARl 1= matchExpression vf g 3} e
AE el Y th In, Notin, Exists &= = DoesNotExista 4 ¢4 t}.
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Pod §-AHY WA 7h £ 3l Al

).,
W
el
(@]
o
ey
oX
i)
e

apiVersion: vi
kind: Pod
metadata:
name: with-pod-antiaffinity
spec:
affinity:
podAntiAffinity: €
preferredDuringSchedulinglgnoredDuringExecution: g
- weight: 100 €
podAffinityTerm:
labelSelector:
matchExpressions:
- key: security

operator: In
values:
-S2
topologyKey: kubernetes.io/hostname
containers:

- name: with-pod-affinity
image: docker.io/ocpge/hello-pod

$AH4 WA T o] 44 A7 8 A4 8= Pod 2ol o @ W AT Bl el 7] 9k 3he A4
F e,

@ - -
=

o] Akzt= 7]1<E Pode] el 3 A Pod Abke] 9= matchExpression w7l o] 3 J e 7o) &
A E Y ed Yt In, Notin, Exists == DoesNotExist2! 4= 9l &4 o}

Aeke) Al s o] Flo] WA s o] Pode] §AMY T2 0] | o] 4 55 ¢ 4 Pod
7 wsol A A% Ay

2.Pod M4 3 74

il

RS

ol
L
i
i

34
the DAl ol A 2 o] 9l Pod B A & AHg3ke] 8l Podel o k3t 4 91 Pod
@3 2-Pod 4 & RoFU
EZ X
1 Pod Ahefe] 579 2wl & Abg-5te) PodE A4 Fh o
$ cat team4.yaml
apiVersion: v1

kind: Pod
metadata:
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name: security-s1
labels:
security: S1
spec:
containers:
- name: security-s1
image: docker.io/ocpge/hello-pod

2. & PodE A4 & o Pod A4S v 2ol A5 gyt

a. podAffinity 2~&i z} & A}8-3} o] requiredDuringSchedulinglgnoredDuringExecution wjj 7}
H 4= == preferredDuringSchedulinglgnoredDuringExecution = 7] H 4~ 5 4] & o}

b. &8 of sl 719 &S A G T th A PodE o2 Pode} 87 o okt 3 HA| Pod2
2 37} 5 3k key 2 value v 7] H =2 AU T

podAffinity:
requiredDuringSchedulinglgnoredDuringExecution:
- labelSelector:
matchExpressions:
- key: security
operator: In
values:
- S1
topologyKey: failure-domain.beta.kubernetes.io/zone

c. operator= A4 g1t} <1422 In, Notin, Exists ©= = DoesNotExisty 5= &Yt} o =
Eo] o gl o] glojok st A -F A2 InS AFE Y T

d ol EZ 22 =g Ve 7] 8 AbE-atm ml 2] A 914 = Kubernetes 24 Q1
topologyKey = =] 4 g4 t}.

3. Pod2 A4 FTh

I $ oc create -f <pod-spec>.yaml

3.4.3.Pod §-AH WA 715 74

ghalo] 9l Pod 2 f AR WA 1% 75 & AFg-she] 8% Podel o eFsl7] 9 Pod

g BA N =
stz 7heral 2-Pod 74 & BelF Ut

= A4

-
pu

Z2A 2
1. Pod Abefel 54 gl Ag-e] PodE 44 Eoh,

$ cat team4.yaml
apiVersion: vi
kind: Pod
metadata:

name: security-s2

labels:

security: S2

spec:
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containers:
- name: security-s2
image: docker.io/ocpge/hello-pod

2. thE Pod® 44 @ wl Pod Abpe T shel the MRS A F ok

3. podAntiAffinity =gl x} & A}-8-3} o] requiredDuringSchedulinglgnoredDuringExecution wjj 7}]
W 4= == preferredDuringSchedulinglgnoredDuringExecution = 7] H 4~ & 4] &1t}

a. =E9 7t A E1M008 2 A G 7S A 7 =2 2T A T T

b. =3l ok sk 719k wh& A F Ytk Al PodE T2 Pod e} 7 o ofahx] exo 2w A WA
Pode] 2}l 7} &<l ¢ key B value w7} ¥ =5 A& H 4 o

podAntiAffinity:
preferredDuringSchedulinglgnoredDuringExecution:
- weight: 100
podAffinityTerm:
labelSelector:
matchExpressions:
- key: security
operator: In
values:
-S2
topologyKey: kubernetes.io/hostname

c. 718 729 75 1~009] 7HEA & X4 YT

i

d. operator= %] g1t} 14kx1= In, Notin, Exists &= += DoesNotExistd <= 3l &1t} o
So] o] guo] glofof shi A5 A Ing A4

4. ol gt EZE 2R =& YR 7] 918 AFE-sHH wl ] A YA 2= Kubernetes 24 Q1
topologyKey = 74 ¢ t}.

5. Pod2 A} 4 &1t

I $ oc create -f <pod-spec>.yaml

o

3.4.4. 45 Pod A4 2 FAHY WA

& g A oA = Pod §ATA 2 Pod §-AMd BHA] & B ol E=1 o)

3.4.4.1. Pod §-A}A
O oA M = DA k= 2 & 2hd A9 7] 7} 9l = Pode] Pod f-AM & B o5 Yt
® Pod team4ol = 2+ team:47} 15U T

$ cat team4.yaml
apiVersion: v1
kind: Pod
metadata:
name: team4
labels:
team: "4"
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spec:
containers:
- name: ocp
image: docker.io/ocpge/hello-pod

® Pod team4acl &= podAffinity o}z o] 2} A€l 7] team:47}

$ cat pod-team4a.yaml
apiVersion: v1i
kind: Pod
metadata:

name: team4a
spec:

affinity:

podAffinity:

requiredDuringSchedulinglgnoredDuringExecution:

- labelSelector:
matchExpressions:
- key: team
operator: In
values:
-4
topologyKey: kubernetes.io/hostname
containers:
- name: pod-affinity
image: docker.io/ocpge/hello-pod
® team4a Pod= team4 Pod$} & U gt i =of of eFg Ut}

3.4.4.2. Pod §-AFA H1x]

3%. == g gt POD | %] A o] (ol <k,

&1

T el Aol M = d A st 2l 8l 2 A 7] 7F 9= Pod €] Pod A WA & B oyt

® Pod pod-s1of = 2} security:s1¢] 3154 .

cat pod-s1.yaml
apiVersion: v1
kind: Pod
metadata:
name: pod-s1
labels:
security: s1
spec:
containers:
- name: ocp
image: docker.io/ocpge/hello-pod

® Pod pod-s29l = podAntiAffinity o}jj o] 2}l X&) 7] security:s1°] ) F1 T}

cat pod-s2.yam|
apiVersion: vi
kind: Pod
metadata:

name: pod-s2
spec:
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affinity:
podAntiAffinity:
requiredDuringSchedulinglgnoredDuringExecution:
- labelSelector:
matchExpressions:
- key: security

operator: In
values:
-s1
topologyKey: kubernetes.io/hostname
containers:

- name: pod-antiaffinity
image: docker.io/ocpge/hello-pod

® Pod pod-s2+= pod-s13} 5L st == of & 4= gl

3.4.4.3. 4 x| 3}= g o] Q= Pod A
® Pod pod-sie] & 2H4 security:s1o] 151 th

$ cat pod-s1.yaml
apiVersion: v1
kind: Pod
metadata:
name: pod-s1
labels:
security: s1
spec:
containers:
- name: ocp
image: docker.io/ocpge/hello-pod

® Pod pod-s20f = il A€l 7] security:s27} 21451t}

$ cat pod-s2.yaml
apiVersion: v1
kind: Pod
metadata:
name: pod-s2
spec:
affinity:
podAffinity:
requiredDuringSchedulinglgnoredDuringExecution:
- labelSelector:
matchExpressions:
- key: security

operator: In
values:
-s2
topologyKey: kubernetes.io/hostname
containers:

- name: pod-affinity
image: docker.io/ocpge/hello-pod
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3%, =0 g3t POD vl X] A o] (o] 2!

e security:s2 2} o] 9l = Pod7} 23HE ==7} ¢l
g 2 o] 9= 71 e} Pod7t §l= A 5 Al Pod= X

rr

f

ofr

749 Pod pod-s2+= of oF = #] 5 Ut
A FEE FAEY

4m

=
NAME READY STATUS RESTARTS AGE IP NODE
pod-s2 0/1 Pending 0 32s <none>

3.5. =5 FA 132 AHE-8Fo] == o jF POD vlj 2] A ]

FAHA

flo

o oFg =% A o] k= Pode] &4 Uit

OpensShift Container Platform )= = A 2 A 2 oA Pod & wl X & 4= = X & A A 3F+= ©l At
Fohe 4 AU FH S s o) Abg A o) Bl Podell A4 € gl AE) 7] S Abgshe] o

doll A PodE wi A& 4= 9l == 25l 3 A S AA- S = stk

23

mxo] ghdo] detg ol M7 o] Podell thah m= FAMY 13 o] T o] F FFHHA o
A Pod7} &l 3 == ol A Al A g o

TE fAE S Pod A L S B8] PATYUTE 4 3, 7 E FF e E A FAS5YULE E
A= A e U AF 43S TSSO 72 A2 S S5 L Yok
& o Al &= 7] 7} e2e-az-NorthSouth o] 77 Z}o] e2e-az-North == e2e-az-South¢! zZ}#l o] ¢l = =t o

Pod & 1l ] sl of 8= 172 o] 91 Pod AFeFgi U ch.

H‘

= §AM 25 72 0] A Pod 74 9] o

apiVersion: vi
kind: Pod
metadata:
name: with-node-affinity
spec:
affinity:
nodeAffinity: @)
requiredDuringSchedulinglgnoredDuringExecution: g
nodeSelectorTerms:
- matchExpressions:
- key: e2e-az-NorthSouth 6
operator: In
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values:
- e2e-az-North 6
- e2e-az-South G
containers:
- name: with-node-affinity
image: docker.io/ocpge/hello-pod

@ ==+e THSE 2EAAYT
@ =s3FHSAATYTL
OO0 22 A8t AAalof sk /7R A Y T
Q A2k =9 gl 3} Pod AFoFell 91+ matchExpression w7l H4=2] 3t 1§ 7+2] A & e}
Wt} o] 7+2 In, Notln, Exists, DoesNotExist, Lt &= Gtd 4= 94U o)
t}& o A = Poddl sl 7] 7} e2e-az-EastWesto] 37 7}o| e2e-az-East &= = e2e-az-Weste! @}l o] 3l =

=EE AESHE B A2 o] Y wmE AgY I Th

= HFAME 712 - F o] L= Pod 774 91 9] 4

K

apiVersion: vi
kind: Pod
metadata:
name: with-node-affinity
spec:
affinity:
nodeAffinity: @)
preferredDuringSchedulinglgnoredDuringExecution: g
- weight: 1 e
preference:
matchExpressions:
- key: e2e-az-EastWest ﬂ
operator: In
values:
- e2e-az-East G
- e2e-az-West ﬂ
containers:
- name: with-node-affinity
image: docker.io/ocpge/hello-pod

o
=

© < UAE =0 27 Pod AFel 9= matchExpression u) /) 5 9] 7k 3 & 7be] A5 el
WHytt o] 3--& In, Notin, Exists, DoesNotExist, Lt t= = Gt &= 5

]
.ﬂ
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3%, =0 g3t POD vl X] A o] (o] 2!

A A9l == gLy BEx] i S ¢l A vt Notin 5=+ DoesNotEXxist 421212 A}&-&1o ol & T 4HS &

7‘&—1
EE A R =E AE7 5 EY T Pod T4 02 A8k 9 Th ARl 2] 84
Al L.

e nodeSelector ¢} nodeAffinityS = t} 145t 7 -$- PodS £ 1 =t of o oFa}
71 9l e F A E B 38 oF gy

e nodeAffinity 3 7 124 9 nodeSelectorTerms = o & 7} A A al= 74 -
nodeSelectorTerms = 3L} 2 =3} Pod S =29 of &8t 4= 9l &1 )

e nodeSelectorTerms ¢} 124 ¥ matchExpressionsE o & 7 = 4 &}
= matchExpressions & &< & w7t Pod & ==0f o & & U F

AW
e} rr

& GAA = stue] == g 2AF YA &G == of v x| 3] oF &t 3tuhe] PodE Ay A sk (b
TS syt

fol ;o] 2hul & /g o,

ofr
!

1. oc label node ™8 & & A}-&

I $ oc label node node1 e2e-az-name=e2e-az1

E Rk

g YAMLE 4§ 3e] 2hl & F718 5% gy oh

kind: Node
apiVersion: vi
metadata:
name: <node_name>
labels:
e2e-az-name: e2e-az1

2. Pod A}<kol A nodeAffinity 2~gl 2} E A}-8-35} o]
requiredDuringSchedulinglgnoredDuringExecution vjj 7| H =& 243 gy o}
kil

a. =30} a1 719 %e AAFU T BHH o] A Pod® o oFalH ™ = o) ) 5

2 3t key 3! value =i 7 H =& AF&-FU o

b. operatorZ =] % 31 t}. 41421 In, Notln, Exists, DoesNotExist Lt === Gt 4 &Y
th ol & o] =xof gl o] glojof gh= A § ALMAFIng AFE-3Y o

2 o

=
spec:
affinity:

m
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nodeAffinity:
requiredDuringSchedulinglgnoredDuringExecution:
nodeSelectorTerms:
- matchExpressions:
- key: e2e-az-name
operator: In
values:
- e2e-azi
- e2e-az2

3. Pod2 A4 &1 th.

I $ oc create -f e2e-az2.yaml

N
N

97k 22 4 gahelm AW EA 485 E 2L ohgy)

e Bl A B e = 8 AA Z e o)A ag =l H) A 818 2 S shite] PodE A4 ek 7
w4 Bl FU L,

1. oc label node = & & A}&3lo] =t o g}l & =713 )

1

I $ oc label node node1 e2e-az-name=e2e-az3

2. Pod A}<kol A nodeAffinity 2~gl 2} & A8 35} o]
preferredDuringSchedulinglgnoredDuringExecution vj 7] H == -4 g o}

a. =E 7 AE A MO0 2 AF T 7HE A7 22 =EVF A g o

b. FFaok 5t 719 w2 AAFUTh B G =0l A PodS o Fateil s g3t 5
o 3t key ¥ value v 7| HF=E AL&34 O

spec:
affinity:
nodeAffinity:
preferredDuringSchedulinglgnoredDuringExecution:
- weight: 1
preference:
matchExpressions:
- key: e2e-az-name
operator: In
values:
- e2e-az3

c. operator=E A% 3t} 12+2k= In, Notin, Exists DoesNotExist, Lt == Gt &
th o & Eo] =0 gt o] glojok dl= ¢ A4HA Ing AFE-3HY o}

o))

[e]
A

3. Pod2 A4 &1 th.

I $ oc create -f e2e-az3.yaml
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® Nodel :==9 = ¥ zone:us 7} ) <54 t}.

I $ oc label node nodel zone=us

ER=ic R
o YAMLE H g-8te] 2lul & #7148 S & gyt

kind: Node
apiVersion: vi
metadata:
name: <node_name>
labels:
zone: us

I $ cat pod-s1.yaml
=9 4

apiVersion: vi
kind: Pod
metadata:
name: pod-s1
spec:
containers:
- image: "docker.io/ocpge/hello-pod"
name: hello-pod
affinity:
nodeAffinity:

requiredDuringSchedulinglgnoredDuringExecution:

nodeSelectorTerms:
- matchExpressions:
- key: "zone"
operator: In
values:
- us

® pod-sl PodZ Nodeld]] of &gt 5= gl Th

I $ oc get pod -0 wide

z9 o

3%. == g gt POD | %] A o] (ol <k,

T Al A = DA ek= ghd o] 9l == 8l Podé] == fFAMY S BolFy

® pod-slPodell= 24 =5 A3 12 o mie} zone B! us 71/3k o] sy Tk

13
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NAME READY STATUS RESTARTS AGE IP NODE
pod-s1 1/1 Running 0 4m IP1 nodei

3.5.4.2. A X3l o] Y= == FAA
ohe Aol A YA s gulo] gl = ¥ Pod9] E fA4 S HelF YT
o Nodel :==9 = 2} zone:emea”’| <4t}

I $ oc label node node1 zone=emea

SR
o YAMLE A g-5te] ghul & 27be S QT

kind: Node
apiVersion: vi
metadata:
name: <node_name>
labels:
zone: emea

® pod-slPodell= 2 = =AM 52 o] e} zone B us 71/3k el SlsU o

I $ cat pod-s1.yaml
29 o

apiVersion: vi
kind: Pod
metadata:
name: pod-s1
spec:
containers:
- image: "docker.io/ocpge/hello-pod"
name: hello-pod
affinity:
nodeAffinity:
requiredDuringSchedulinglgnoredDuringExecution:
nodeSelectorTerms:
- matchExpressions:
- key: "zone"
operator: In
values:
- us

® pod-sl Pod+ Nodelol] of ¢F& <= gl

o)

U,

I $ oc describe pod pod-s1

z9 o
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3%. == g gt POD | %] A o] (ol <k,

Events:

FirstSeen LastSeen Count From SubObjectPath Type Reason

im 33s 8 default-scheduler Warning FailedScheduling No nodes are
available that match all of the following predicates:: MatchNodeSelector (1).

7} G F A Aol PHY gk
LI, ol A A A A3 8 S e A B AT el Mg AT & 2 a

el 03 W ATS B =20 Y22 At BYL H G # T+ AFUh 2AFHE 83
S b ool AEOIL & ol oFely 24 AV 1 15 % A TRk AR w0l AE Y 5 e
ARG @220 F2 AV

3.6.1. Zt} &3 o] 3

HeAe 03 W ATS T =20 Yo At BYL HEAD # T+ AFUh 2AFHE 83
2 Abg sto] A o] U o o5kl A A2 g /15 e ATFUG ATE =M AT F e
AFY Pane] Fe AFFIY

OpenShift Container Platform 2] A= 7 =} A g ol U o] A E 23 3} A 8k Alo] 2] H] &S PojRrE
= A E A R0 An @G FES Alojst AH oW B E A F AU AR Y
71838 A A 3t 224 Ed LimitRange @ B4 E 9} 317 7 H o] A ffP 2 9 H S 243

Fzo) B BFe FAFY

[‘

3
Aol ol A Fo] M of 1A e A o] @ Hol2r) 7k A g5 A BTk Lol
278 A getele Y TRAEERE B 22 A e JE 6] 7| B A 52 A1§ o]

LimitRange ¢ 24 E = A A 3t}

o] 7 g Qojry] o] Fo = =2 A E o] B E LimitRange © E.4 Eoj 4] 71|

ARl oF syt A & S0 N EA7E 3 & A Gholl 7p7k2 A e A shaL 2
E‘JOJ&E% ste] PodE SA1 & = iU th ol A d AR ¥ AFS A A d 2 FF
T # A = o] 7153 LimitRange Q. B A E & Fo]3)| A LA 34 A Q.

] B _"3],131 o@_/] +aA
Aol M FHa A7 v S
2k ol A sl A sl oF &4

penShift Container Platform-& vm.overcommit_memory w7 H -5 12 4
AN elsle] A do] A W ne E on AulsteE AT YT

o ¢
of
2
2
(o
o O
mlo )
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https://access.redhat.com/documentation/en-us/openshift_container_platform/4.9/html-single/nodes/#nodes-nodes-working-updating_nodes-nodes-working

OpenShift Container Platform 4.9 ==

OpenShift Container Platform-2- vm.panic_on_oom mj 7| == 0. & A % 0}04 w22 BF5A] Ao
Y e rtE A S UG 002 A s 71 d oA oOM (W xe] F=) el o) oom_killer
£ 3&5te A 9ol mEt ZEAAE FEFY

EoM b BB S APt A A8 S = AFUT

$ sysctl -a |grep commit

)
2

vm.overcommit_memory = 1

$ sysctl -a |grep panic

] HHN,

)

a])

=

I vm.panic_on_oom =0

Za
o] Eel 2 ov] ol A Eof lojokst F7F A7t D a8k FEU T
Zh o s s S Tl FE dFUH
® CPUCFS @933 AHgatod CPU A gl v &4 3} tm= A )
o AAE] ZREALC] B4 o of
® Quality of Service (QoS) 7| Z ol 4] €] o] &2 o
3.7. == HIJIE & A}-&3}o] POD ujj %] A o]
HJIE 9 & & QA& AF& oA =m0l A o oFaljof st= (B o oFsll Al = ¢t &= =) PodE Al & & 2
4t
3.7.1. €| 2l E(Taints) ¥ =2 @ o] A (Tolerations) 2] ¢]&
H ¢/ ES AH&-tH Podoll YA sl &/§ 2217} Yl -5 =204 Pod o oS AR S 5 AFH T
Node A} <F(NodeSpec)S F3ll == H A EE 2 &35 Pod A (PodSpec)-S- 53l Poddl 318 2=
S AU Lro] QS 452 o) Podel x| AISIEE 5 88 5 R A5 AAZANA 2

501] PodE WA & < glssy o
=2 Abeke] HI9LE of

spec:
taints:
- effect: NoExecute
key: key1
value: value1
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3%. == g gt POD | %] A o] (ol <k,

Pod A}ake] 518 ¢ o

spec:
tolerations:
- key: "key1"

operator: "Equal”

value: "valuet"

effect: "NoExecute"
tolerationSeconds: 3600

H S E 2 &g o] L key, value I effect® 74 5 o] QlFUTh

E3LHJAE R S 7+ 24

o 7} W 5 A

key key:= ) 253 #}o] =L AU 71 & EA e AR A ZHe) o & E A}, 52
7t et &, eES X S
value value:= H o 63 2o EAA QU T gHe B3} = a8 A el o &t £},
=7t sto]l &, 4, BES 29 F dFEUT
effect O 8% & stuE A3 gy o
]
NoSchedule o HQIEC AX|3A] k= Al pod= 3T

mEo| o o= eyt

o =9 7|ZpodE 21U E FXF Yt

PreferNoSchedule

o EHRJAES} AA A F= M pode 3l
o o efst g AR AAlEY = 2
A8k FFU T

o =29 7|ZpodE 22 FXF Yt

NoExecute o HEN A 5A g A podi G
o o 3 4= gl th
o A3 B olMol gl wEe 7]
= pode Al A Y TH
operator Equal key/value/effect v 71 ¥ =7} & =) 3 o} 3]
ol 71 gyt
Exists key/effect v 71l ¥1 57} 4 x) 8l oF g o). A %] 3}

= value Wi/ 42 @7 Folokdhth
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1.

AEE Z g 9 =9 NoSchedule HIQNEE Z713l= A% o 7|22 0 2 2715 = node-
role.kubernetes.io/master=:NoSchedule ] ¢l E 7} g) o] oF g o}
g 5% thg 3 2y

apiVersion: vi
kind: Node
metadata:
annotations:
machine.openshift.io/machine: openshift-machine-api/ci-In-62s7gtb-f76d1-v8jxv-master-0
machineconfiguration.openshift.io/currentConfig: rendered-master-
cdclab7da414629332cc4c3926e6e59¢

spec:
taints:
- effect: NoSchedule
key: node-role.kubernetes.io/master

Eejdlo] A& B E S U2 P ek

o}

18

operator " 7 H =7} Equal 2 A2 3 ¥ 74 9
o keywi/iHa= LT
o value " 7] H
o effectvi7ifi++= sL U
operator vl 7| ¥ =7} Exists = A4 © 7 9
o key /o= LT
@

o effect = 7}

H] Q1 E = OpenShift Container Platformel] ¥ = Yt}

node.kubernetes.io/not-ready: = =7} 1] Aefo] QA HUTH ol = = 27
Ready=False ] } 331t}

node.kubernetes.io/unreachable: = =7} == AEE M A2 S UHFUth ol == F
71 Ready=Unknownol| 3] &34 t}.

node.kubernetes.io/memory-pressure: == v 2 2] 1= ZA 7L FUth ol == 24
MemoryPressure=Truecl| 3l &34 c}.

node.kubernetes.io/disk-pressure: ‘= =9j t] =3 L= EA|7F Utk ol s == 4
DiskPressure=Trueo| 3| &3] t}.

node.kubernetes.io/network-unavailable: == Y E ¢ 3 & A} 83 4 g &5U )

node.kubernetes.io/unschedulable: ==& o ¢k 5=

g0,
)4

U,

node.cloudprovider.kubernetes.io/uninitialized: == ZAEEZ 2|7} & F2= FFAZE A
E

o] ==& %7]3}3}H kubeleto] o] HI Q1 EE A At}



3. ;== o] o5 POD uj x] A o] (cl °F;

o node.kubernetes.io/pid-pressure: :==9j pid o] JJHFU L ol == 24
PIDPressure=True ° 3l &3t}

T8

OpenShift Container Platform-& 7] ¥ pid.available evictionHard = 4 4 5} %] &

Ut

3.7.1.1. tolerationSeconds= Al-& 31 pod A A S A A 3+= Wy

Pod 4} &= MachineSet 2 =2 4] & o tolerationSeconds w7} H 4= & *] 4 &} PodE A 7 5} 7] #1 9|
o vl d = A 7S X e 4= 9l U th. NoExecute & 3717} 9l &= ©) ¢l E 7} tolerationSeconds v
MEF7FA = HIEE 0%‘10}‘: PodQl m=of F7}=H sl 7] 7ko] w5 = wf 71X] Pod 7} Al A = A] &
F4 .

z9 o

spec:
tolerations:
- key: "key1"
operator: "Equal”
value: "valuet"
effect: "NoExecute"
tolerationSeconds: 3600

of 7] 0 4] o] Pod7} A8 FolATF U X]3t= 318 2x17F §1o ™ Pod= 3,600% &9t ==of vpeld & &
A AFB Yt o] Al 7F o] Aol HI 1 E 7T A A = H podZ| A A E A g4 T}
3.71.2. 9 HIJIEE A&-3l= WY

Y3 o) of g H S EE v} X sta U3 podol] o 2 Ea o] S vl x| & 4= 2 HF Y . OpenShift
Container Platform& t}& JJr Zrol 8] EHIOE W Egg o)L X 3“4 =

1. Podell dx]st= Eelgeldo] A= HRJAEE A FH ot
2. U] A x]3}A] H 2l E = podo| A thE effectE 2k o}

e cffect”} NoSchedule<l < %] 3}%] 9= ©| ¢l E 7} 3}1} o] A3l = 7 % OpenShift Container
Platform-& sl & = =] podE o o+ & 4= gl U th

* cffect/l NoSchedule<) 91351 ¢ H| 9127} 8171 ¢ effect/} PreferNoSchedule] <
2814 9= ©] 2 E 7} st o] 49l 7%, OpenShift A H o] S8 2 1= o] podZ o oF
A=A Fy o

S NoExecute°1 1 2] 5}2] ¢ B Q1 E 7} s} o] 4 9l = A9 OpenShift Container
Platform-e- Pod7} i= =0 4] o] n] e 551 ) oW =0 x| PodE A A Y th Pod7t 1=
A o} A 8] ] 31 o];q 25 0™ Pod7 == of o ¢F =] ek Th
o HAEEZ 583} Pode A A AP Yt

o Pod A}<Fol tolerationSecondsE %] 4 51 %] &2 HQIEE 3] &35l= Pode 9138202

uhel | el S FA F ok

o tolerationSeconds”’} A\ A € EH I EE 3] 8 35}= Pod= A A H A7+ 59 vkl o = AHE)|

= FA8Yth
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o &

il

W o 24y
o ol ohg HAEE FrHE L

I $ oc adm taint nodes node1 key1=value1:NoSchedule
I $ oc adm taint nodes node1 key1=value1:NoExecute

I $ oc adm taint nodes node1 key2=value2:NoSchedule
* Poddl: th&3t 2 Bl g ol o] Yyt

spec:

tolerations:

- key: "key1"
operator: "Equal”
value: "value1™
effect: "NoSchedule"

- key: "key1"
operator: "Equal”
value: "value1™
effect: "NoExecute"

Y,
o

A A Bl JAESH AR &= Eefd ol dol 9171 o
odol| A 3185 A = Al A HAE F slito
739 pod7t Al A& Y o}

==

— O

¢
0 |
ke
303
rlr

ol podE g = s Utk Al HA
17] wj ol ° I ==

o A o] m]
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o
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yE

= A (taint node by condition)
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=
0,
=

g
)

Lo
Rufr)

o edule effect7} EAQHD}. = pod°ﬂ A =3t 544 0]4‘301 o == oA pod

2 g A

te 2R o

2 A Z 2] = podE ¢ ¢F3t7] Ao =
Lo 4 °k%141:} *ﬂlgﬂi%* A == A 7} o}w g ol E
S FUtste olg gt == H T IR E TSRS A

ol A WA TIAHL VA Yl HEAE AEESHE 2L E g &9
o2 F7H Ytk

® node.kubernetes.io/memory-pressure

® node.kubernetes.io/disk-pressure

® node kubernetes.io/unschedulable (1.10 ©]2})

® node kubernetes.io/network-unavailable (& =& Y| E £ = 1)

HE AEd Qoo 58 oRE 271 4 AxY
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3%, ;== t] 3 POD uj| x] A o] (il 2F;

=

AEZ 29 20L& QoS 3 27} 9= Podoll node.kubernetes.io/memory-pressure 3] &
2 2= F71ghy ) o] & Kubernetes 7| Guaranteed %=+ Burstable QoS =@ =9 4 Pod
£ #gst7] W& Ju o A BestEffort Pod7t @ &5 W =0l o oF = A] 5 ot

3.7.1.4. 2% €] ¥ pod A 7] (taint-based evictions)

71822 o 2 gd 3l¥ Taint-Based Evictions 7]-5-2 not-ready % unreachable} 722 57 ol 3=
oA PodE Al AZY T =0 o] 83 Ae] = 3}y 7) 2 31 OpenShift Container Platform2 =}
FOoE o HIRIEE F716tal podE Al A6t th & == oA thA] of Fs}7] Al 2k gty o

Taint Based Evictions¢]] = NoExecute & 3} 7} 9l 2.1, o] 71 4] HIQ E & & 83X &&= Pode SA] A A
=3 HQEE 5] &3l B E Pod: tolerationSeconds 7] =& AFE 1A & & A AR A 25

o}

tolerationSeconds "j /| 5 E A} 83H == A0l AAHE == o Pod7} vl g H = 7)1 748 2| A &
T AUt tolerationSeconds 7] 7F $-o| &= o] e 7} Al =W HIJIE 7 = =of Fof 9151 3-8 24}
7} A X] 3= Pod 7} Al 7 ] U t}. tolerationSeconds 7] 7+ Aol Ae] 27 0] A YA A 5L ¢ x17F L =X s)
= Pod7} Al A = A k54 T

Zko] ¢l tolerationSeconds " /| H <GS A8l A9 FHHA F AAT F Qe == AEHE Q)
Pod7} Al A 5] #] & &4t

23

OpenShift Container Platform-& 4= 7} A k& |-
oA E&E = 5o Alvte] Lol A o7& pod A A

NeA oz AHE Jool A = 9] 55% o] o] WG ol = gho] ZAfe] F AE e
= 3l 9 < <] 4 & PartialDisruption © = 117 5} 31 Pod #| /| =71 o] F Yt} ©]
Rl A et R FE 2E (7] 238 5070 o] sh) o] A5 o] o =ETFHJES A ¥
AAZFEAE U
Z}A| gF U] 82 Kubernetes 4] 2] A 7 o & A gh2 7234 Al Q.
Pod -7d ol A 3] & 2 2E& A A 31A] &= -9 OpenShift Container Platform2 #1522
node.kubernetes.io/not-ready 2 node.kubernetes.io/unreachable ¢] 5| & ¢ 2=
tolerationSeconds=300°. = = 7}3 o}
spec:
tolerations:
- key: node.kubernetes.io/not-ready
operator: Exists
effect: NoExecute
tolerationSeconds: 300 ﬂ
- key: node.kubernetes.io/unreachable
operator: Exists
effect: NoExecute
tolerationSeconds: 300
@ s ol @ = AE BA F st #XE F 718 pod B4 5 & Bkl
H =

| 7 Hl
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https://kubernetes.io/docs/concepts/architecture/nodes/#rate-limits-on-eviction
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oo gt olH @ Bl de FHT F ALY Th o & Sof HEA 0| ol thao] =2 Fei7}
£ 9 W= 2 5HE A Soll uhe} podE Bl § 0.8 whel Y she] shEH & 87513 pod A A &
A% 5 AUt

ol & A E o 93] A A ¥l Pod+ tolerationSeconds 7} §l+ t}-& H| 2l E 2] NoExecute 3] & 9. 3}= A&

ste] A H Yt
e node.kubernetes.io/unreachable
e node.kubernetes.io/not-ready

AFH o7 o]y st == AHZ Q3] HE A E Pod7t Al A=A &y th

3715 2 E HRIE § &

key 2 value =} 7]l ¥ 5= ¢l o] operator: "Exists" 3] & ¢ 2= F7 }’8}04 ZEHAEES 583 %== Pod

T4 F AFUT o] 518 227} 3= Pode HIQIETL & =04 Al A = 4] ‘3%’5‘43}.

REHRIEE 5]83t= Pod ALY

spec:
tolerations:
- operator: "Exists"

245 F7h8t7] Aol =04 Pod7F Al A H 4] == gyt

EZA 2
1. tolerations ~8l 2} & £ 35l == Pod A}<FS H A 5l Podol 3] ¢ 9315 713U o).

spec:
tolerations:
- key: "key1" ﬂ
value: "value1"
operator: "Equal”
effect: "NoExecute"
tolerationSeconds: 3600 9

@ vo=2sg o7 axdolB AEE A WA FY YT

9 tolerationSeconds tj 7} ¥ =2 %] A 3} pod7} A A= 7] A 7FA] =0 vl | 5 &= A
S AA YL

dE &9 a3 ZFUth

Exists 942171 9= Pod 74 st W&
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=

AL e =d HIRIES F7hetH o o of st A of oF&kA] eFotof sk Pod=
AFYTh 71E Pod ¥ :==2] ¢ Wl A Pode] 3] & 922 713 thg =0 g2l
-
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spec:
tolerations:
- key: "key1"
operator: "Exists"
effect: "NoExecute"
tolerationSeconds: 3600

ﬂ Exists ¢12F#1= valueE AF£31#] ekt

o] o o] 4 &= key key1, value value1l, €] ¢l E effect NoExecute = z}+= node19] H| ¢l EE v x| g

o
ol
ot
filo

>

51§ A 74 aaH ol &0l AW HE i/ HFE o F&-3to] == HIJIE

I $ oc adm taint nodes <node_name> <key>=<value>:<effect>
s &9 vsA syt

I $ oc adm taint nodes node1 key1=value1:NoExecute

(

RElch

hip

o] &L 7] 7} key1, %to] valuel, 37} NoExecute<! node19] H| ¢l EE ujj %]

Z g9l :==9] NoSchedule HIQ1IEE Z7}5}= AL 2o 7|5 o7
+= node-role.kubernetes.io/master=:NoSchedule ] ¢l E 7} gl o] ofF g

& =¥ e AEU T

apiVersion: vi
kind: Node
metadata:
annotations:
machine.openshift.io/machine: openshift-machine-api/ci-In-62s7gtb-f76d1-
v8jxv-master-0
machineconfiguration.openshift.io/currentConfig: rendered-master-
cdclab7da414629332cc4c3926e6e59c¢

spec:
taints:
- effect: NoSchedule
key: node-role.kubernetes.io/master

Pode] 5] 4 937} = o) Bl = st AA G 8§ 2.3} F 5hbv} 2l PodE nodeld] o o
@ %+ gy

3.7.21. 9 A EE AHg-5lo] HIQIE 9 5§ 22 37}
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ﬂNwEeﬁﬁﬂﬁLE%W“E%%ﬂ@#%%ﬂﬂmmmmﬁa EME%%@%E%iE%
H A EE ALE-3to] HulolEF YT 3 & 2 3F+= X
Ed ofsf F7td HRIE SHIY

Z2A 2

1. tolerations ~8l 2} & £33l == Pod A}ES H A 5l Podol 3] ¢ 9315 713U o).

spec:
tolerations:
- key: "key1" ﬂ
value: "value1"
operator: "Equal”
effect: "NoExecute"
tolerationSeconds: 3600 9

HRIE 81518 o2 74 Q4H ol Eo A d 5§ et mi7iHF=Ad Y

tolerationSeconds T} 7l H == Pod 7} Al AE w71 7] == vl g 5 &= A 7+S A A

2
L
Id

dE =9 gea 725Uk
Exists 922} 7) Q= pod A 912 9] 4

spec:
tolerations:
- key: "key1"
operator: "Exists"
effect: "NoExecute"
tolerationSeconds: 3600

2. MachineSet ¢ 24 E o HIJIEE F719Y

el

a. "¢l E g == o] MachineSet YAML-S #HA % 5} A1} Al MachineSet ¢ HAEE A A3 4 9)

sy
I $ oc edit machineset <machineset>
b. spec.template.spec 4] A9 H ¢ E S F7}gh o}
W 2 A E Abeke] HQE of
spec:
"’-[.emplate:
-“spec:

taints:
- effect: NoExecute

124



3%, =0 g3t POD vl X] A o] (o] 2!

key: key1
value: valuet

o] o A N A= 7] 7} keyl, ko] valuel, 8| Q1 E & 37} NoExecute?l HIQIEE == o vl | &
Sh=3

c. A HNEEOoE ZF4AFYTh

I $ oc scale --replicas=0 machineset <machineset> -n openshift-machine-api

ER=i R

0 YAMLS 1 gate] o4l M ES 338 55 9]

o)y

U,

apiVersion: machine.openshift.io/vibetai
kind: MachineSet
metadata:
name: <machineset>
namespace: openshift-machine-api
spec:
replicas: 0
wAlo] A A" w74 7] ehgy ek
d "o weh Ml AES g3 oh
I $ oc scale --replicas=2 machineset <machineset> -n openshift-machine-api
T 0o FYTUT

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

wHAlo] Az wj 71%] 7]tk Yt} H 9l E= MachineSet ¢ B4 E ol A4 ¥ =9 =714
Ytk

2
=HHoR A8 S wE AES A8 02 A4 ele] W Y Podel] 58 A5
3] EF r

578 AFEAE A el A
FHY T 29 B5 s d k2o s HIUES F7HUTE 58 237t A= Pode HIJIEE =5 &
EFH2HY B2 = EE AT F AFYUTh

e F7hshal s eho

50

-
pu—

A2

AREAZE A S B WEARE S RS =EE FAHE S Fd Y

I $ oc adm taint nodes node1 dedicated=groupName:NoSchedule
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SR

T YAMLS 2§ 3te] B ES 718 S 9)

)

Y,

kind: Node
apiVersion: vi
metadata:
name: <node_name>
labels:

spec:
taints:
- key: dedicated
value: groupName
effect: NoSchedule

A 27 AbR

o WA AEES AEIHAY =EE HY A se] == MY 9] g0 2ol s} o] o] s o] F7})

of Y&yt

o HAAMEESASSAY =S A5 AR sto] HIAET} st o]/ 9] =0 F7hE o lFU

A3}

1. metadata.annotations 4 X oA == A€ 7] & 38 @ 3}= *| 4 3}o] Project 2] 22~ Aol =

A Ik

project.yaml 3} <! of

kind: Project
apiVersion: project.openshift.io/v1
metadata:
name: <project_name> ﬂ
annotations:
openshift.io/node-selector: '<label>' g
scheduler.alpha.kubernetes.io/defaultTolerations: >-
[{"operator": "Exists", "effect": "NoSchedule", "key":
"<key_name>"}
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o
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HRIE 813518 A 4 QA4 H ol Eo A d 58 et mi7iiFA Yk o] doAe ==
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2. ocapply %2 AFgste] Z2AES AL T
I $ oc apply -f project.yaml

<project_names | A5 o] 2o A A H T& gl Al oA A H =T oA of oFa) oF g Th

3724 HJE 2 Sl A& AHE 5] S5 stES ol 2 = A o]

7R 2= 59 Q) G =7 A FHLHA L HAE U 5§ S Aot} 5 8
=lol7h % shA S Pod o9 emol A elstel 54 shmalolh 9 A% Pod §1e] o= &
4= g o] 19 S5 Se Aol B d PodS 80T S Al

T =07k 2 8.3 Podell 318 @aH5 F718kal 57 st o7t 9l= = =8 HIRIES
2

spec:
tolerations:
- key: "disktype"
value: "ssd"
operator: "Equal”
effect: "NoSchedule"
tolerationSeconds: 3600

2. O WE F E A st S st o) e =20 HJIEES AT
I $ oc adm taint nodes <node-name> disktype=ssd:NoSchedule
e oe Sy

I $ oc adm taint nodes <node-name> disktype=ssd:PreferNoSchedule
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https://access.redhat.com/documentation/en-us/openshift_container_platform/4.9/html-single/nodes/#nodes-scheduler-taints-tolerations-adding_nodes-scheduler-taints-tolerations
https://access.redhat.com/documentation/en-us/openshift_container_platform/4.9/html-single/nodes/#nodes-scheduler-taints-tolerations-adding-machineset_nodes-scheduler-taints-tolerations
https://access.redhat.com/documentation/en-us/openshift_container_platform/4.9/html-single/nodes/#nodes-scheduler-node-selectors-project_nodes-scheduler-node-selectors
https://access.redhat.com/documentation/en-us/openshift_container_platform/4.9/html-single/operators/#olm-pod-placement_olm-adding-operators-to-a-cluster
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o A H
o YAMLS A gele] B9l ES F7he = Qi Th

kind: Node
apiVersion: vi
metadata:
name: <node_name>
labels:

spec:
taints:
- key: disktype
value: ssd
effect: PreferNoSchedule

373. HRJAE Y ol A A
g 9o wpet == H 2l A AL Podell A ol dE A AT 5 AFUn 3

eg el
2% WA Podel 5§ 9348 7He the ==l A Pod7} Al 7 94
Fuot.

JHU
X
[
=2
=
rO

HRJIE 9 g o]l d& AASHAH o2& T3 ot
L =M EJEE AAGHE s AT
I $ oc adm taint nodes <node-name> <key>-
& &9 o3 2Eyth

$ oc adm taint nodes ip-10-0-132-248.ec2.internal key1-

o
i)

of
I node/ip-10-0-132-248.ec2.internal untainted
2. Podo| A 31§ @245 Al A8t ¥ Pod Atk AR ste] 318 eakE Al AT YT
spec:
tolerations:
- key: "key2"
operator: "Exists"

effect: "NoExecute"
tolerationSeconds: 3600

e smEe] ALgA} 4o 2l 8 Podol A H AEl 7 2 AFgalel ol g 7l/3k Ao s FAR
51
H
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381l == AE 7 AR

Pode] l = A€l 7] ¢} :e = 9] gl & ALt Pod7t o oF = = 91 2] & A
= A}8-31H OpenShift Container Platformel| A & %] &l bl o] 2 3H&

== A8 7S AR ste] 54 == 54 PodE v 2] &}
2EH 9 B =t A PodE vl x| 8la, TRZAE == Hel 7| S A5}
PodE mi A& 4 A FUTH

dE 0] F8 2y A A= fEE Aol AR A St BE Podell == A8 7| & X335k A 2
2o g 7t 77 == PodE vl £ =A==z E AT 5 EASHDP. o] of| A | A ] 2H]
= % R oo BulE bl o B Al E 52 A4 H U T 0] o) A = 1= o] g4 & us-east, us-central =
us-west= = 4 gt} ofA] o} 8] H ok X o] (APAC) o A = =t o] 2} -S apac-east -+ apac-west=
A FUh |2t = A g Podell == A8l 7] & F7138e] sl F =9 Pod7t o e =5 & = 5

off
fr

Pod o B4 Eo] == g7 £F o] 94w U2 5 w=E7} gl A5 Pod % o et

2 o] 3]

rr

=8
FYePod 1A == AE 7] Y == FAE S AFS 59 A5 o FE oA == O
gk Pod vl 2] & #l| o 4 T

e nodeSelector ¢} nodeAffinityE = t} 74 3l= 4% PodE T 1 =of o ¢Fs}

7 YA E T S BT 228 of T

e nodeAffinity 3 3 912 ¥ nodeSelectorTerms = o] 2] 7 x| A sl= 72 %
nodeSelectorTerms % &1} 2 %=3H PodE == of &gt 5= 95Ut

° nodeSeIectorTermsQ} 1 4 = matchExpressions = o2} 7] XA sl ¢ =
£ matchExpressions & =3 w3t PodE == o & 5= 25Ut

= de ] gl epd S g sle] 57 Pod7t ol ofE =S Aloj & 5 AFUTh
== A9 7)o B S g st WA Podo] A o] 2 HA FEF mEd HE S A v =
= A¥ 7] E Podol F7HgYth

=77

o ol 712 Podel] == A
Aol st= QB A E gl

f“lo J%
N

o & So] t}2 Node $ E 7] E o] = region: east @2 o] 314Ut}

Zhilo] 1= Node S EAE A %

kind: Node

apiVersion: vi

metadata:
name: ip-10-0-131-14.ec2.internal
selfLink: /api/v1/nodes/ip-10-0-131-14.ec2.internal
uid: 7bc2580a-8b8e-11€9-8e01-021ab4174c74
resourceVersion: '478704'
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creationTimestamp: '2019-06-10T14:46:08Z'

labels:
kubernetes.io/os: linux
failure-domain.beta.kubernetes.io/zone: us-east-1a
node.openshift.io/os_version: '4.5'
node-role.kubernetes.io/worker: "
failure-domain.beta.kubernetes.io/region: us-east-1
node.openshift.io/os_id: rhcos
beta.kubernetes.io/instance-type: m4.large
kubernetes.io/hostname: ip-10-0-131-14
beta.kubernetes.io/arch: amd64
region: east ﬂ
type: user-node

@ Pod == HEsIsk AN s ok sk u Y

)g

U,

Podel = type: user-node,region: east == X1 & 7] 7} ¢}

== Ad7]7F Y& Pod QB A E 4=

apiVersion: vi
kind: Pod

spec:
nodeSelector: ﬂ
region: east
type: user-node

© = U ANsior st s HE YT sl 2 e o] th @ Ho] Bo] glo]ok

P

o Al Pod AFF& A8 5te] PodE 44 5Hl ol 4] ==l o e} & 5 9l Tk,

7|2 E8Y2H S e A7)
712 SFHAEH =2 A8 7] E A dlE F 8] 2 oA PodE A4 & o] OpenShift
Container Platformol| 4] 7] & =& A& 7] & Podol F7}35}3 & X 5l= 2 S A}&-3o] == o A
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PodE of F & o}
o & So] t} S Scheduler 9. B A E o = 7] 2 Z ] ~ ¥ 4~ region=east 2 type=user-node ==
A7 7 dFY o

A =2 Operator A& 2} A 2] 2] A2 9] o

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

name: cluster

spec:
defaultNodeSelector: type=user-node,region=east
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s 8] ~E 9] =X of = type=user-node,region=east =}l o] ) &1t}

Node Q2 E A E 9] 4]

apiVersion: vi
kind: Node
metadata:
name: ci-In-qg1il3k-f76d1-himhl-worker-b-df2s4

labels:

region: east
type: user-node

L= X977} & Pod Q HA E 9] q
apiVersion: v1

kind: Pod

spec:
nodeSelector:
region: east

d A Z8] 2E A o A Pod AFF-S AFE-51e] PodE A A 81 Pod7t ¢
SHA| A o] gl o] A A H =0 o FFH Y rTh
Pod7} 2l o] 4 € k=0 $l= Pod £59] o

NAME READY STATUS RESTARTS AGE IP NODE
NOMINATED NODE READINESS GATES

W

pod-s1 1/1  Running 0 20s 10.131.2.6 ci-In-qg1il3k-f76d1-himhl-worker-b-df2s4

<none> <none>

» A3

PodE A 3l= _LE_Z'“EOﬂ ZTRAE & Na7|17 A=A
> B £E =E Ad7]mt $-A3 Ut Poddl] Z2AE k= Mg

3 E A ol oFE A dFU

ZTRAE = A9 7] 5 AFE-SHH o] Z 2 A E oA PodE A A & w OpenShift Container Platformo]
A Podell == A8 7] 5 F7}151aL gl o] A X 3tE =0 PodE o gyt S 2H &
E A7 A Z2AE =5 A9 7 7F A g ok

o 2 S0 U} = 24 E o = region=east == A & 7| 7} Q)& T

Namespace 2 H 4] E 9] 4]

I apiVersion: v1

F I E =
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kind: Namespace
metadata:
name: east-region
annotations:
openshift.io/node-selector: "region=east"

o} == = type=user-node,region=east =} ¥ o] 3] F 1t

Node 2 E A E 9] 4]

apiVersion: vi
kind: Node
metadata:
name: ci-In-qg1il3k-f76d1-himhl-worker-b-df2s4

labels:
region: east
type: user-node

o] o A TR A E oA o 7] Pod At¥S AL-& 3L PodE A 8l Pod7t T2 A E =& M8 7] 9} &
Al A =] o] ghl o] A H o of kg Yt}

Pod 9 B2 9] o

apiVersion: vi
kind: Pod
metadata:
namespace: east-region

spec:
nodeSelector:

region: east
type: user-node

Pod7} gllo] X1 | =9 %= Pod 529 o

NAME READY STATUS RESTARTS AGE IP NODE

NOMINATED NODE READINESS GATES

pod-s1 1/1  Running 0 20s 10.131.2.6 ci-In-qg1il3k-f76d1-himhl-worker-b-df2s4
<none> <none>

Pode] T2 == 4l 7] 7k 38 35 L2 A E9) Pod7t 445 A} o k5] @itk o § Sof
oh& PodE ol Al 24 = o) W) 58 Pod7k 44 511 ek o

=2 AY7)7F f 8254 942 Pod 2 HA E 9] o

apiVersion: vi
kind: Pod

spec:
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nodeSelector:
region: west

3.8.2. =& A&7 = A& 3] Pod Hjj X] A o]
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Pode] == A el 7] 9} 1= o] @l & A}-L3le] Pod7} o oFE] = 9] %)
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7] & Podoll == A9 7] & F7}35}eH ReplicaSet 2 2 4 = DaemonSet ¢ 2 4] &, StatefulSet 2 2 4
E, Deployment ¢ 24 € = DeploymentConfig ¢ 2 4] E o} 7}o] & Pode] Ao L B A Eof =
e 78 271U o] o] @ BA E olef o] 7] & Podi 2] )l =l A A A4 H U T Al

Pod2 44 3t 7% Pod AteFo] = M) 71 8 3 g 2748 5 4L th

23

o ¢Fgl 7] & Podel == A8 7] 5 A A

w
)
st
o
£
ofy
L
£

Pt

AR 87 AV

71 Podell == A 7] & F71ste H &l g Pode] Alo] L BAIES A4 st A] 2. ol & S router-
default-66d5cf9464-m2g75 Pod+= router-default-66d5cf9464 24 X A E o] A A o] 1 t}.

$ oc describe pod router-default-66d5cf9464-7pwkc

Name: router-default-66d5cf9464-7pwkc
Namespace: openshift-ingress

Controlled By:  ReplicaSet/router-default-66d5cf9464
A Z LA Pod YAML¢] ownerReferences o} g ol Ao} @ B A E 7} v Ut

ownerReferences:
- apiVersion: apps/v1
kind: ReplicaSet
name: router-default-66d5cf9464
uid: d81dd094-da26-11e9-a48a-128e7edf0312
controller: true
blockOwnerDeletion: true
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a. oS == S 23 sle] MachineSet ¢ B 4 E o ghwll & 3713t}

p="[{"op":"add","path":"/spec/template/spec/metadata/labels", "value":{"<key>"="

<value>",

o}
$ oc patch MachineSet <name> --type='json' -
<key>"="<value>"}}]' -n openshift-machine-api
o]

£ =¥ o3 2Ey ek

p="[{"op":"add","path":"/spec/template/spec/metadata/labels", "value":{"type":"user-

$ oc patch MachineSet abc612-msrtw-worker-us-east-1¢ --type='json' -
node","region":"east"}}]' -n openshift-machine-api

SR

T YAMLS 2§ 3to] o4l Al Eo] Sl & 3718 = 3

o))

U,

apiVersion: machine.openshift.io/vibetai
kind: MachineSet
metadata:
name: <machineset>
namespace: openshift-machine-api
spec:
template:
spec:
metadata:
labels:
region: "east"
type: "user-node"

o] 24l o] MachineSet ¢ 2 4] E o) Z7}x% ¢ =% 3ol gt o).
=

I $ oc edit MachineSet abc612-msrtw-worker-us-east-1c -n openshift-machine-api
MachineSet 2 B A E 9] 4]

apiVersion: machine.openshift.io/vibetai
kind: MachineSet

spec:

template:
metadata:

spec:
metadata:
labels:
region: east
type: user-node
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o Bhug s 5 FrHg T

I

a. ==9] Node 2 B A EE #H gt}
I $ oc label nodes <name> <key>=<value>

o

i

So] wrof gl S A s eH oSS 53

E?l'

U,

I $ oc label nodes ip-10-0-142-25.ec2.internal type=user-node region=east

SR
th& YAMLS A8-5te] ol 2hil g F718 S 2ley o)
kind: Node
apiVersion: vi
metadata:
name: <node_name>
labels:
type: "user-node"
region: "east"
b. ghilo] == F715REA FAFTh
I $ oc get nodes -I type=user-node,region=east
%9 o
NAME STATUS ROLES AGE VERSION
ip-10-0-142-25.ec2.internal Ready worker 17m v1.22.1

718 %7188 ™ Pode] Ao} @ BAE = el /) g FI)

4

24 o] 9] = ReplicaSet 9. B A E 9] o

kind: ReplicaSet

spec:

template:
metadata:
creationTimestamp: null
labels:
ingresscontroller.operator.openshift.io/deployment-ingresscontroller: default
pod-template-hash: 66d5cf9464
spec:
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nodeSelector:
kubernetes.io/os: linux
node-role.kubernetes.io/worker: "

type: user-node ﬂ

apiVersion: vi
kind: Pod

spec:
nodeSelector:
region: east

type: user-node

e
o) %l 7] & Podo] N8 M 3718 S e

3.83. 7|2 ZY2H FEZ == A" 7 A A

i

Pode] 7|2 e 28 5% =5 A8/ 9 =] 2l 37 A8 5w 2o 28 o] 445 & 2E Pod
e T et

A5 3 F 2] 2E o A PodE A4 1A OpenShift Container

SY&EH FEEEAYE
Platformo] A} 7] & == 214} 7] & Podo] %7}t 2kl o] 9133k == o] Pod & of ok oh.
Scheduler Operator CR(/\}Q—Z} Ao HAR)S HA Sl FH2H FFE == AY7 S FAFYL =5,
wal A E EE v P ehll g g th vl Al B 2l g Fteh k= EE vile] FEEE
A9 A ol ehio] AR HY L k= i v Alo] FE 49 e i 94l 2] F/be 2]
A H A U

=77

Podell 71/% &€ %718 & JFUth 22U /& Ao & B &g F712 F fadn

718 ZFHAH S =2 AY7E FFeEE S STy ok
1. Scheduler Operator CRS H g 3lo] 7| B F8] 2 5 == A9 7] S 27134
I $ oc edit scheduler cluster

LT X
S-— 2

71 & A}-8-31+= Scheduler Operator CR9] o
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apiVersion: config.openshift.io/v1
kind: Scheduler
metadata:

name: cluster

spec:
defaultNodeSelector: type=user-node,region=east ﬂ

mastersSchedulable: false

policy:
name:

ﬂ 2 A 3 <key>:<value> & AF&3lo] == A€ 7] S F71g Y o)

penshift-kube-apiserver = 2 4 € o] pod7} 2| v} 2 wj 7}A] 7 tpg Yt) o] Zg o 2
Ad £ JFUT 72 ZH 2 £ == A8 7= Pod7t AW 28 5 2 &g Utk

dRete] = ghil g F7hy ok

o =EE QYT oA AENA el s mEo B Folste A 0l AES AT
o},
a. T WS 433l MachineSet ¢ B4 Eof g}dll S F=7}34 o}

p="[{"op":"add","path":"/spec/template/spec/metadata/labels", "value":{"<key>"="

"="<value>"}}]' -n openshift-machine-api

o}
$ oc patch MachineSet <name> --type='json' -
<value>","<key>

Q 7} 2}l o] <keys/<value> %< 3713 o}

& =¥ e AEU

$ oc patch MachineSet ci-In-18nry52-f76d1-hI7m7-worker-c --type='json' -
p="[{"op":"add","path":"/spec/template/spec/metadata/labels", "value":{"type":"user-

node","region":"east"}}]' -n openshift-machine-api

E Rk

U5 YAMLS A &-8te] HAl e S & F71E = dFY T

o))

apiVersion: machine.openshift.io/vibetai
kind: MachineSet
metadata:
name: <machineset>
namespace: openshift-machine-api
spec:
template:
spec:
metadata:
labels:
region: "east"
type: "user-node"
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W o] MachineSet ¢ 2 A E o] 3715 =2 3¢l T}

I $ oc edit MachineSet abc612-msrtw-worker-us-east-1c -n openshift-machine-api
MachineSet 2 2 A E 9] 4]

apiVersion: machine.openshift.io/vibetai
kind: MachineSet

spec:

template:
metadata:

spec:
metadata:
labels:
region: east
type: user-node
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$ oc scale --replicas=0 MachineSet ci-In-18nry52-f76d1-hl7m7-worker-c -n openshift-
machine-api

$ oc scale --replicas=1 MachineSet ci-In-18nry52-f76d1-hl7m7-worker-c -n openshift-
machine-api

E7F ZHE GLARS: 7HE 3 35 oc get T H & ARE-Ste] Bhil o] kel F7hE Sl =X
13+

21 g o,

foty

I $ oc get nodes -l <key>=<value>

& &% e AEU T

$ oc get nodes -I type=user-node

29 o
NAME STATUS ROLES AGE VERSION
ci-In-18nry52-f76d1-hl7m7-worker-c-vmqzp Ready worker 61s v1.22.1
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$ oc label nodes ci-In-18nry52-f76d1-hl7m7-worker-b-tgg49 type=user-node
region=east

E Rk

T8 YAMLE 4 8 5fof o] 2l & F74E 4 9

ofy

U,

kind: Node
apiVersion: vi
metadata:
name: <node_name>
labels:
type: "user-node"
region: "east"

b. oc get 8 & & AF&-3slo] :m=of gpil o] F7kE =4 Rl o
I $ oc get nodes - <key>=<value>,<key>=<value>
s =W &3 2AEUTh

$ oc get nodes -l type=user-node,region=east

29 o
NAME STATUS ROLES AGE VERSION
ci-In-18nry52-f76d1-hI7m7-worker-b-tgg49 Ready worker 17m v1.22.1

HE 7)o} 3 wmm o] Gl ALl Sl Y LA Ee) A A4 H = BE Podg ghilol

o] = g A E o]| A PodE A A 3l OpenShift Container Platformol| A ZZ 2 4] E ¢] Podo] == A 7| &

F7beta e A Ee] gulo] YA sl =Eof Pod g o bR T Z22E £F 7|8 == AE 77 e
A ZRAE == A8 7] 7F - g o

openshift.io/node-selector 1jj 7 11 5= = 37} 6} = = Namespace ¢ HAES A3 slo] TR A E ] E
/\-]Eﬂ7] = “}“7]'61']’]]—4' == Eﬂ/\] /ﬂ] T= UV\_ ?'}\c‘}oﬂ 1—"4-‘:“] S = ]—6‘1—141“4_ ui)\] H]Eoﬂ ‘:q_m] o __Iz___ ]—"6‘]—‘?4_
EEEe o] FaEE B9 A 22 Flol A HYT == Ee Hile] T8 A4 == Ee
Ml Aol F7HE 2pd o] fA =X dFy

Pod S EAE == Al 7|7} L3 E o] YA A X st == Ae 7|7 = 22 A EV) s 4A$ Pod
£ o oFstA Utk el g Abgol A PodE A4 sk o5 WA A oF A @/ 7F 2 Y o

o 7 A7 o of

Error from server (Forbidden): error when creating "pod.yaml": pods "pod-4" is forbidden: pod node
label selector conflicts with its project node label selector
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=77
Podell 71/3t A& 712 F AdFsUS 284 Z2 A E 7)o &= th& 3 371 F 8lF
- Yt
ZEA =
7|8 ZR2AE = JE 7 E FUEE W g2 T gy ok
1L vldag o] 2s A AU 71E Ul Y 23 o] 2 Z A H 3o openshift.io/node-selector =} 7]} 1

£ F/hg

apiVersion: vi
kind: Namespace
metadata:
annotations:
openshift.io/node-selector: "type=user-node,region=east" ﬂ
openshift.io/description: ™"
openshift.io/display-name:
openshift.io/requester: kube:admin
openshift.io/sa.scc.mcs: s0:¢30,c5
openshift.io/sa.scc.supplemental-groups: 1000880000/10000
openshift.io/sa.scc.uid-range: 1000880000/10000
creationTimestamp: "2021-05-10T12:35:04Z2"
labels:
kubernetes.io/metadata.name: demo
name: demo
resourceVersion: "145537"
uid: 3f8786e3-1fcb-42e3-a0e3-e2ac54d15001
spec:
finalizers:
- kubernetes

Q 2 A 3 <key>:<value> 4] 3+ openshift.io/node-selectors 734 t}.

& 3% -2 44 5ho] MachineSet .14 £ 22 3 7bgh o,

p="[{"op":"add","path":"/spec/template/spec/metadata/labels", "value":{"<key>"="

o}
| $ oc patch MachineSet <name> --type='json' -

<value>","<key>"="<value>"}}]' -n openshift-machine-api

& =¥ e AEU T
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$ oc patch MachineSet ci-In-18nry52-f76d1-hI7m7-worker-c --type='json' -

p="[{"op":"add","path":"/spec/template/spec/metadata/labels", "value":{"type":"user-
node","region":"east"}}]' -n openshift-machine-api

E Rk

T YAMLE # g51e] 54l Al 2l & F71E S 3

o))

Y.

apiVersion: machine.openshift.io/vibetai
kind: MachineSet
metadata:
name: <machineset>
namespace: openshift-machine-api
spec:
template:
spec:
metadata:
labels:
region: "east"
type: "user-node"

& AF8-shed 2hl o] MachineSet © B4 E o 3715 9l =4] 21yt
z

it " of =
s &9 vsA sy

I $ oc edit MachineSet ci-In-18nry52-f76d1-hl7m7-worker-c -n openshift-machine-api

apiVersion: machine.openshift.io/vibetai
kind: MachineSet
metadata:

spec:

template:
metadata:

spec:
metadata:
labels:
region: east
type: user-node

g mal N ES AHE == 2 A o)
0%]% 9 o Ay

$ oc scale --replicas=0 MachineSet ci-In-18nry52-f76d1-hl7m7-worker-c -n openshift-
machine-api

$ oc scale --replicas=1 MachineSet ci-In-18nry52-f76d1-hl7m7-worker-c -n openshift-
machine-api
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foty

0l g o

$ oc get nodes -l <key>=<value>

2

s g3 eyt

$ oc get nodes -l type=user-node,region=east

=99
NAME STATUS ROLES AGE VERSION
ci-In-18nry52-f76d1-hl7m7-worker-c-vmqzp Ready worker 61s v1.22.1

$ oc label nodes ci-In-18nry52-f76d1-hl7m7-worker-c-tgq49 type=user-node
region=east

o A H

o YAMLS A 8-5tef =0l 2hil g 3718 S gleyoh,
kind: Node
apiVersion: vi
metadata:
name: <node_name>
labels:

type: "user-node"
region: "east"

b. oc get & & AF&-5lo] Node @ B4 Eof gpwlo] 371H Q=4 gl
I $ oc get nodes -l <key>=<value>
& &9 o3 2Fyth

$ oc get nodes -I type=user-node,region=east

29 o
NAME STATUS ROLES AGE VERSION
ci-In-18nry52-f76d1-hI7m7-worker-b-tgg49 Ready worker 17m v1.22.1

=) ] H AL AFE 75 ek 749 oc get W H 2 AFE-5he] gl o] = o] 7T E I E=A]



3%. == g gt POD | %] A o] (ol <k,

[¢

S

e LTt Me7] 4

— = =

—

& 23

il

AHgatel ZRAE 4

oX

3.9.POD EZ ZX] &l A2k 27 & A&l POD ujj X] A o]

Pod EZ =% 5w A|oF 2 AL AFgate] ==, o, X o] i /e A2 4 o] BEE 2] mu) 3o A
Pode] v ] & A o] & 4= )54 o}

391 Pod EZ2X Buj Az FH

Pod £ .25) ] 4% %2 & /8

W A A Aol =6 <lo] 4 Pod W £ A 51 Alof shed 7H8-4
SAARL YrlSH HEHOR BE

9‘L
fr
in)
k1
o
o
it
i
£

=
OpenShift Container Platform #2] Al & = =of] 2pl & X g slo] 2|, J o, ==

& )6 Abg A A o
T e EEZA ARE AT 5 etk o) o] ol e epilo] A H W A7 7} Pod £ E
2 o) A £AL gl sho] ol el st EEZA =) Avke] 4| Pod Wi X & A o] & & 9 th
@71 2558 Pod, PodE ¥l ¢ EE 24 £vQ), 518 /b @ BAXN S AU A G mh 0 9
3l il A 57 vl 9l 23 o] = 1 o] Podtt 9 x| 83§ 28 5 U o,

A 27 Ab

o Zay BAI} = B

4
i)
[
il
4o
_\|L
e
)4
W
a

EZZA X

1. Pod A}F& A4 8tal Pod EE 2 A &l Al oF 2718 A4

ot
T
k)

pod-spec.yaml 3} 9] o

apiVersion: vi
kind: Pod
metadata:
name: my-pod
labels:
foo: bar
spec:
topologySpreadConstraints:
- maxSkew: 1
topologyKey: topology.kubernetes.io/zone g
whenUnsatisfiable: DoNotSchedule €)
labelSelector: ﬂ
matchLabels:

foo: bar 6

containers:
- image: "docker.io/ocpge/hello-pod"
name: hello-pod
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© =24 2w 2 Ay Pod & ol YUtk 71 Bk 10] 7 3k 02 AW F 5 gyt

© v A F5eA o A5 Podg A shE dH AU T 7 E3he 2AE o
PodE o] 98l x] & & 2| A &L= DoNotScheduI AUt} PodE A& o <Fs7] 93l
ScheduleAnyway= 4 7 s} 2AEHE SHE2HY BA4 Pl H AMAA RESE BY

A 5
Ao wet e s FAgU

@ ol HEr)e X s Pode Ak 21 5817 e Bl w) ARE T AFoR
APyt g Ae 7] g A s of Futh 1A ke A8k Pod7t gl T

© ol Pod A= Lol ukEA AN ES shelw Y ehu2 o] ehl A/ sh A FE
= g soF gk

2. Pod& A Yo

I $ oc create -f pod-spec.yaml

3.9.3.Pod E&Z =X &1} Al f =71 9] <

Tk Al Al M = Pod EZ 2 4] &8l Al 221 745 Byt

3.93.1. 94U Pod EZ =X 2ul] A2k =79 9

o] o ] Pod A}Fol| A= sl 2] Pod EZE ] Erl A oF 248 A oy} foo:bar 2}l o] x4 = Pod
of dR|5taL, oe] Fof i x A, BUXE 12 A 313, 9] Ei st Q F AL EHS 534 2= 4 Pod
& o ¢FshA] eyt

kind: Pod
apiVersion: vi
metadata:
name: my-pod
labels:
foo: bar
spec:
topologySpreadConstraints:
- maxSkew: 1
topologyKey: topology.kubernetes.io/zone
whenUnsatisfiable: DoNotSchedule
labelSelector:
matchLabels:
foo: bar
containers:
- image: "docker.io/ocpge/hello-pod"
name: hello-pod

3.9.3.2. t}= Pod EZ 2 X By A ¢k 279 9
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o] o] Pod A}kl A= F 71 9] Pod EE 24 Hul Ao 2< ol gtk & o footbar o] 43
€ Podst A\ 8h3, B AR S 1= A Yok, ol 8] & 87 AHFS FE5HA 2 45 Pod o oF5h4 2
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A WA Aok 2 A A E AFEA 4 o] 24 node® 7] ¥ko 2 Pod & M) ¥81 L, T WAl Al oF 27 ol A
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kind: Pod
apiVersion: vi
metadata:
name: my-pod-2
labels:
foo: bar
spec:
topologySpreadConstraints:
- maxSkew: 1
topologyKey: node
whenUnsatisfiable: DoNotSchedule
labelSelector:
matchLabels:
foo: bar
- maxSkew: 1
topologyKey: rack
whenUnsatisfiable: DoNotSchedule
labelSelector:
matchLabels:
foo: bar
containers:
- image: "docker.io/ocpge/hello-pod"
name: hello-pod
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¢ cluster-admin & & 2] AF8- 22 F 2| 2F o] AT 5= glojof P

e 27=% Hteld g7t syt

23

A= vtol g A el st AR E o] A HeE dlojgUth d &
= Kubernetes A 9 ths Al TS FRI A L AR A XA 2A =

219] A7) 71%-¢ Red Hatol 4 7 1844 8 4] o

o 2AEY vtol| e 7t 23HE o) v A& A &t HALE R FAAF U

L 2AEY 748 LS B3 74 Wol X34 sd S AT
scheduler-config-map.yaml 2] <]

apiVersion: vi
kind: ConfigMap
metadata:
name: scheduler-config
namespace: kube-system
data:
scheduler-config.yaml: | 9
apiVersion: kubescheduler.config.k8s.io/vibeta2
kind: KubeSchedulerConfiguration
profiles:
- schedulerName: custom-scheduler 6
leaderElection:
leaderElect: false

@ o =A% kube-system v 91 25 o] 25 AL -5 v A E B Q)

AFH

© o 2ol 51380 4 Deployment 2 222 % o] @ w) --config <1 55 A}-&-51o ] 7}

g 2AZE Bl AR

© 1eAA 2AEYY 2ASY TS HAPUT o] 2AFY o] FL

schedulerName & % ©] & uj A} &5 Yt}

2. configmap2 A4 4o}

I $ oc create -f scheduler-config-map.yaml

L

3 AREAR AL AAlEH o Wi Pl el 29 A S AT

custom-scheduler.yaml 3} & o] o

apiVersion: vi
kind: ServiceAccount
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https://kubernetes.io/docs/tasks/administer-cluster/configure-multiple-schedulers

metadata:
name: custom-scheduler
namespace: kube-system ﬂ
apiVersion: rbac.authorization.k8s.io/v1
kind: ClusterRoleBinding
metadata:
name: custom-scheduler-as-kube-scheduler
subjects:
- kind: ServiceAccount
name: custom-scheduler
namespace: kube-system 9
roleRef:
kind: ClusterRole
name: system:kube-scheduler
apiGroup: rbac.authorization.k8s.io
apiVersion: rbac.authorization.k8s.io/v1
kind: ClusterRoleBinding
metadata:
name: custom-scheduler-as-volume-scheduler
subjects:
- kind: ServiceAccount
name: custom-scheduler
namespace: kube-system 6
roleRef:
kind: ClusterRole
name: system:volume-scheduler
apiGroup: rbac.authorization.k8s.io
apiVersion: apps/v1
kind: Deployment
metadata:
labels:
component: scheduler
tier: control-plane
name: custom-scheduler
namespace: kube-system ﬂ
spec:
selector:
matchLabels:
component: scheduler
tier: control-plane
replicas: 1
template:
metadata:
labels:
component: scheduler
tier: control-plane
version: second
spec:
serviceAccountName: custom-scheduler
containers:
- command:
- /usr/local/bin/kube-scheduler
- --config=/etc/config/scheduler-config.yaml 9

3%, =0 g3t POD vl X] A o] (o] 2!
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image: "<namespace>/<image_name>:<tag>" G
livenessProbe:
httpGet:
path: /healthz
port: 10259
scheme: HTTPS
initialDelaySeconds: 15
name: kube-second-scheduler
readinessProbe:
httpGet:
path: /healthz
port: 10259
scheme: HTTPS
resources:
requests:
cpu:'0.1"
securityContext:
privileged: false
volumeMounts:
- name: config-volume
mountPath: /etc/config
hostNetwork: false
hostPID: false
volumes:
- name: config-volume
configMap:
name: scheduler-config

QOO0 =7 = kube-system 1] & 23] o] 225 AL§ 812 vk 418 5 1] & 2231

£ = gy
© HeAAY Az Yol e e IS R S AHUT

G AR A o] 2A|E ol sl A g A Bl ol o] r A& A Y T

4. Fe2Eo] WE 2228 4T

I $ oc create -f custom-scheduler.yami

o
ol

o A= Pod7t A8 FIX] el
I $ oc get pods -n kube-system
AHE-A A ©] 2A 28 Pod+ Running © = U gyth

NAME READY STATUS RESTARTS AGE
custom-scheduler-6¢cd7c4b8bc-854zb 1/1 Running 0 2m

3.10.2. A} g4} A o] 2A=H = A3l o] Pod vl 3
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A 27 A
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1L FEA 9 79 AA 2= A (RBAC)E AHE-sh= ¢ AHEAF o] 2|28 ol 52
system:kube-scheduler = 2 2~ E] & gof 7134t}

a. system:kube-scheduler &2 ¢ &g #H 3

o
k3

o},

I $ oc edit clusterrole system:kube-scheduler

b. AFg-A A o] 2A =2 9] o] 55 leases E endpoints #] 42~ t] 3+ resourceNames &=

o F7Hg o,

apiVersion: rbac.authorization.k8s.io/v1
kind: ClusterRole
metadata:
annotations:
rbac.authorization.kubernetes.io/autoupdate: "true"
creationTimestamp: "2021-07-07T10:19:14Z2"
labels:
kubernetes.io/bootstrapping: rbac-defaults
name: system:kube-scheduler
resourceVersion: "125"
uid: 53896¢70-b332-420a-b2a4-f72c822313f2
rules:

- apiGroups:
- coordination.k8s.io
resources:
- leases
verbs:
- create
- apiGroups:
- coordination.k8s.io
resourceNames:
- kube-scheduler
- custom-scheduler ﬂ
resources:

149



OpenShift Container Platform 4.9 ==

- leases
verbs:
- get
- update

- apiGroups:
resources:
- endpoints
verbs:
- create

- apiGroups:
resourceNames:
- kube-scheduler
- custom-scheduler g
resources:
- endpoints
verbs:
- get
- update

wol d o] M= AFE 2 A o] 2 E 7 o] &2 & custom-scheduler = A}

2. Pod 42 443 531 scheduler Name w7l ol 4 Ab&-3 9] 2A e o o] &< 43

o},

custom-scheduler-example.yaml 3¢ 9] of

apiVersion: vi
kind: Pod
metadata:
name: custom-scheduler-example
labels:
name: custom-scheduler-example
spec:
schedulerName: custom-scheduler ﬂ
containers:

- name: pod-with-second-annotation-container

image: docker.io/ocpge/hello-pod

A8 AR A o] 2AFE] 9] o] 5 YUt o] o o A = custom-scheduler ¢} Y t}. 27
= o] 52 A TSR FoH 7| AAFH E ALE-51e] Pod7l AH s o2 o oFg Y T}

3. Pod2 A4 &1 th.

I $ oc create -f custom-scheduler-example.yami

oY
ol\

1 the 382 Qe stel Pod7h 44 9 eA Bl

I $ oc get pod custom-scheduler-example
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custom-scheduler-example Pod& &2 o] U< g Yt}

NAME READY STATUS RESTARTS AGE
custom-scheduler-example 1/1 Running 0 4m

2. thg B8 dg st ARg A A o 2AE o)A Pod o oFleA) g
I $ oc describe pod custom-scheduler-example

A&, custom-scheduler = t} 3 23 8o ZA € g2 YEH Ytk

Events:
Type Reason Age From Message
Normal Scheduled <unknown> custom-scheduler Successfully

assigned default/custom-scheduler-example to <node_name>
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e o] Pod7} |AE 75 Pod @ B 4¥ Pod® ot WA A A g Yth.

e descheduler.alpha.kubernetes.io/evict =4 o] )= 2 & Pod 8 & A AT 4 A HFY T 9]
FAe AAE WA S E S Hoj2at ¥ AL H W AL AbE ﬂﬂﬂPwEd
Tk AFE-Zb= Pod & ThA] A Bl W 3 ohA] A H =4 8] oA K& drotof gyt

¢ PDB(Pod &%t & 2h) 7} 2 &= = Pod= 9% A 3T PDBE 9| vtal= 75 Al A=A &
“Uth Pod= PDBE A gl st= Al A &9 2] s AFE-she] Al A S o

3.11.2. Descheduler == 2
t}< Descheduler 23 & AF8-8F 5= 9l &L T

AffinityAndTaints
o] 2L Pod 7+ FAHE WA, =B Ak

OE A s 245yt

oX

, = HJEES $utsl= PodE Al AU o

e RemovePodsViolatingInterPodAntiAffinity: Pod 7F A4 W3] = ¢ wkal= PodE A A &
Yt

o RemovePodsViolatingNodeAffinity: ‘== A4 S 91 4¥Fst= PodE A 7§y o}

¢ RemovePodsViolatingNodeTaints: = = o] 4] NoSchedule B2 E & 9|45}l = PodE #| A
Gt
== FAMG 3 o] requiredDuringSchedulinglgnoredDuringExecution <l Pod 7| A A H

U,

TopologyAndDuplicates
o] 2P L& & 7Hof| fALgEPod = S EEE A Rl 2] PodE w53k vl 3H7] 913l
PodE Al A &Yt}
O3 22 s gAY o

e RemovePodsViolatingTopologySpreadConstraint: DoNotSchedule A ¥ =7 & ¢jvtsl=
A Aol BA g EEEA Bl Frol o] & = lo A PodE Al A g o

e RemoveDuplicates: 5 3+ == ol A A3 F3 A2 A E, Exﬂ AEZE, ¥ Ee A
7} 7 F Pod7} a9l %] 8913 Tk Pod7t 5 7] o] 4Hel 9 2] 2o A PodE o &
H) 2317] 93] o]y gt & PodE A AF Y Th

LifecycleAndUtilization
ol 22 A7) A3 PodE A A G k= 7 B o ALG Fe] &3
T3 e ek sk

ofl
o
o
%
v
I

e RemovePods authenticateTooManyRestarts: 71 8| o] 7} Y o] 2] ¥ t}A] A2 H PodE
A A o
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£ el ol A A Al 28l A (Init Containers 2£3H) 71 100 2.t} w54 o).

ko

e LowNodeUtilization: &8 =7} & === 237 Pod A A A Pod7} o]l A& & w7} o
€ 2 =0] o 9F5] 2 % 7k 5l 3ol A H ool 4 Pod A1 e,
& A AZH(CPU, 9] 2], Pod )01 4 A1§ FFo] 20% W] He] 7§ = 8T e A
o= 25 gy
£ QAZH(CPU, W =2], Pod 4)oll A AFg %] 50%E 281 =t FEalA ALgH e
Aoz 2R

e PodLifeTime: 4+ 2.2 ¥ Pod& Al At
7184 0 & 247)7¥0] Ad Pod= Al A G U th Pod 51 @12 AH84H A3 @ 4 A& th

SoftTopologyAndDuplicates
o] =32 TopologyAndDuplicates ¢} & < 34 t}. &, whenUnsatisfiable: ScheduleAnyway <}

2o AZE BEEEA A 220] = Pod= Al A td o2 kg Ytk
23

soft TopologyAndDupIicates 2 TopologyAndDuplicates = & t} &4 3} 314 v}
Al Q. T 7HA & BE g4 skt FE o] B Y Tk

EvictPodsWithLocalStorage
ol T2 YL ALG e 2 A 2E A 7} e PodS AAE & gy
EvictPodsWithPVC

o] T WL MG G BF Fe Yol Ut PodZ AAT F A& Th

3.11.3. Descheduler A %]

Descheduler= 71 224 o & A8 4= gl &Y o) DeschedulerE &4 §}'8}E%U4 OperatorHubll 4] Kube
Descheduler OperatorE 4 %] 3} 21 Descheduler ZZ 23 & 3l 7] o] A &4 &3] oF gy o}

A 27 A
o Zejxy Tl AT glojof FU T

® OpenShift Container Platform € &< o) o ] 2~ g o},

Z2A 2

1. OpenShift Container Platform §] <o 2 214 th

2. Kube Descheduler Operatorol] € 2 3F 4] 23 o] 22 A A gy o)
a. T > P EF o] £ E o]Fale] YPLH oA WS S

=

b. o] & & =9 openshift-kube-descheduler-operator = <] 2 3} 37 Labels (& o] &) & =9
openshift.io/cluster-monitoring=true = <} & 3}o] Descheduler x| 1 & 24 3}3F -3 A A
< Yo

3. Kube Descheduler OperatorE A %] g4 t}.

a. Operators = OperatorHub =z o] &gt}
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b. Z ¥ v} Kube Descheduler Operator= ¢ & gty t}.
c. Kube Descheduler OperatorE A& sty Ax = € gt}

d. Operator %] o] Ao+ S| 2H 9] S vl EF o] 25 eyt =F Tk Hl ol A
openshift-kube-descheduler-operators 41 & gt t}.

e. delolE A Y A A S dote o= =24 g

(

T
v

f. Ax = Yyt
4. Descheduler 91 ~8E 2~ 2 A A4 3]}

a. Operator » A X] €l Operator ¥ ©] 7] o 4| Kube Descheduler Operators & 31t}

b. Kube Descheduler & A1 & 5} 37 KubeDescheduler A A2 =2 31t}
c. 9 et AH S AYFUT
i. Profiles(Z=9)MXAH& 3 el gk o)

) Aste] G5t sht ol e 22 E S
AffinityAndTaints Z = 2 2 7] 2% © 2 &3} 5o 9lFHth Add Profile (223 5
7HE F8ste 7 22d 8 AE gy

TopologyAndDupIicates 2 soft TopologyAndDupIicates EE0t g
g atelA] mhal A 8. F HA 8 RE S shet FEo] wA g

ot

i. Ae) Algh Zg2 A AR XA A A S gste] LifecycleAndUtilization == = 2 of) o)
AR A Pod 47 g AR FUH FED BEsmEE h YUk 7|2 2= 5
2 244 7+ Y o}

ii. A1 A}g}: Descheduling Interval Seconds(Z&A1E8 7HE ) Z =5 A18-8¢]
Descheduler 23] 77 (%)< W7 gt} 7] 2312 3600 =Y

d #4e P

=0l OpenShift CLI(oc)E A& &1o] Deschedulere]] thah 222 2 A4S A &Y ) 2
& ol A Descheduler S12EH 25 AT wf] 2 H S 31K & 749 7] 24 o = AffinityAndTaints
zzgo] &gty Yrh

3.11.4. Descheduler >z =3 4]

Deschedulerol 4] Pod & #| A 8t= Wl AFE-8le Z2H S 7S = AdHFUT

A 27 Avg

o SYLE AYA AT

Z2A 2

1. KubeDescheduler ¢ 2.4 € 2 # ¥ 3]t}

I $ oc edit kubedeschedulers.operator.openshift.io cluster -n openshift-kube-descheduler-
operator
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2. spec.profiles ) o] 3}1} o] o] T2 WL 2 A 3 o).

apiVersion: operator.openshift.io/v1
kind: KubeDescheduler
metadata:
name: cluster
namespace: openshift-kube-descheduler-operator
spec:
deschedulinglIntervalSeconds: 3600
logLevel: Normal
managementState: Managed
operatorLoglLevel: Normal
profileCustomizations:
podLifetime: 48h
profiles: g
- AffinityAndTaints
- TopologyAndDuplicates 6
- LifecycleAndUTtilization
- EvictPodsWithLocalStorage

- EvictPodsWithPVC
A8 Abek |fecycIeAndUt|I|zat|on sz 2o tfaf) AFE-AF A o] Pod 19 3+< &4 3 Y
o faET S EsmEE h JUth 712 L= £ 2 244 709 Yt

2934 sht ol el L2 A FMPUTE AL M d e
AffinityAndTaints, TopologyAndDuplicates LifecycleAndUtilization,
softTopologyAndDuplicates EvictPodsWithLocalStorage, %! EvictPodsWithPVC.

TopologyAndDuplicates 2 soft TopologyAndDuplicates £ = t} €4 318} %] u} 4 Al &

@@G

F7IAE BT B4 FEo B
of T2 BYNY S Uom TRPS AP 2 E T gedd
3. e Agstel WY AR AP

3.11.5. Descheduler 7+2 G4

Descheduler 23 7+2 & 74 < & 5T 71 2302 36002 (X 1) Y Y o
AFA @ AHSF

o ¥ A A H3
Z2A 2

1. KubeDescheduler ¢ 2.4 E 2 # ¥ 31t}

I $ oc edit kubedeschedulers.operator.openshift.io cluster -n openshift-kube-descheduler-
operator

2. deschedulingintervalSeconds Z =& 93l gto 2 Hdu ol EFYTh

apiVersion: operator.openshift.io/v1
kind: KubeDescheduler
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metadata:

name: cluster

namespace: openshift-kube-descheduler-operator
spec:

deschedulingintervalSeconds: 3600 ﬂ

Q Descheduler 28 7F4 S % v+ 9l 2 A& 3t} o] I = zFo] 00| ™ Descheduler7} & ¥
AYE 3 FEEY

3. T

)

o

A g stel W7 AL 2§ F

3.11.6. Descheduler 4 =] A A
Descheduler 91 2~¥1 2~ & #| A 3} 32 Kube Descheduler OperatorE A %] A 7 3}l & 2] 22E] o] A

DeschedulerE #| A & —’F A HE U o] =24 2= KubeDescheduler CRD 2! openshift-kube-
descheduler-operator 1| ¢} 2= o] 2% A ] g o}

A 8T A
o SejzE B} Aol glojof Ptk

® OpenShift Container Platform €] <ol o) A 2~ o}

EX-0 BN
1. OpenShift Container Platform €] &< 2 22134t}
2. Descheduler 91 28 2~ & 2HA| 1 o}
a. Operator —» 4 %] ¥l Operator ¥ ] %] o] 4| Kube Descheduler OperatorE &9 34t}

b. Kube Descheduler 8 & 1€ g}

c. FY2H g5 Ao

ils
o

G

il
i)
Olt

} 32 KubeDescheduler 2HA] & 21 8] 31

50

2

d. 8¢l s} Aol A Al 2 2 g
3. Kube Descheduler Operatorg A ] Al A &4t}

a. Operators —» A x| ¥ Operators= ©] &3t}

b. Kube Descheduler Operator &l 9 & &A1 v+ £ £ ¢ 35}3l Operator A 2] A| A &

g gy
c. 2l tist Aol M X AAE I
4. openshift-kube-descheduler-operator 1] ¢] 2~ 3| o] 2~ 2 A}# 4 t}.

R DES BECIRE S
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3. ;== o] o5 POD uj x] A o] (cl °F;

g ] v}~ o] openshift-kube-descheduler-operator= ¢ & §1 t}.

=73 T

rr

openshift-kube-descheduler-operator 3= <o ]
2 o] 2 AR £ AP o

g}l tf 3} A+ =}oll A openshift-kube-descheduler-operator= ¢} & s} 52

5. KubeDescheduler CRDE 2+A] g+ o}

a.

b.

Administration - Custom Resource Definitions= o] =g} t}.

2 g} v}~ KubeDeschedulerS ¢ & 3ty o}

[ ]

[ ]

[ ]
KubeDescheduler &2 o) 9l= &4 v 7 s ZFY3t
CustomResourceDefinition 2H4] & A & 3] o}

8h<l tj s Aol A AbA 2 2 g T
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47, 2] 2 DAEMONSET A&

4. U2 A EE ALEsle] =2 A] AF5oz Wl ot eE =g A3

e
i

S

A A= g2 A ES A 9 ARE5Fo] OpenShift Container Platform 22 28 ¢ 4 =& &
oA Pod Al 2& AT+ s

U2 A EES AFSIH ERE(Ee i) =20 A] 3tte] Pod BAME S Al = dFUth =27 E8 2=
Elo] F7t= W Pod® |3 S8 2Hd F7HgUth = =7F S8 2 oA Al A 8| 3 Pod= 7HH] =] &
dds Tl AAFYS H & A EE AHA 8 H 2 Al Eofl A A/ §F Pod7t A 2] g Y T

Ul A ES ARG A T 2ESA S A IAY FH2E ] RE =EM 27 Pods A3 AL T
Bzl el Y ool AR W 5 FE1

HOPe o) §E FY2E B At ZRAE R A U EAES BT 5 AF o

] &2 A E o ) g 24 & ] &2 Kubernetes A A & ZFX23 A Q.

T8

HEAE dofe s e 7| B me A 7|9} 585 %] k1 th v &4 3}slA] £ 3}
72 = A7) e yekse] v A EVFA PP YT o] 2 <18l WHE == A E 7o
A A slA] 2 2ol Pod7t 245 ThA] A H 5L o] 2 Q18 S =F o &E a3k §-3)
7h A ek

411 718 2A=HE 9

12

HE A EE AR S BE A A oA sle] Pod BAMES A 5 algyTh dkA o 2 Pod7}
A8 ¥ = === Kubernetes 227 lEEMW ey 22 o] o] U A E Pode H| & A E HE
sl M A st AFPHEUTE o] AS T e BAV 2 S dHUTh

o AW A @t Pod §: o ) 7] F1 P Pod7t A E T BF F dejelAw & A E
Pod Pending 417} o1 B o1 2 1 48471 £ el £ 4 214

e Pod /dxda 712 2AZ AN A dUh AH 7S 245t 2 A E AES A
Pod ¢-d=9l B A2 AL skA] oL o ofS A2 g

ScheduleDaemonSetPods 7] 5-& OpenShift Container Platformol| 4 7] 22 o &7 &) 3l x o] ¢J o
o] 71%5< 3l spec.nodeName £ o] t 21 NodeAffinity & o] & ]2 4| E Podol| 713t & A E A
EEY QA 7 E 2AZHZ UEHNEESE AT S dFUth 29 3 7|2 2AEFH = PodE Uld &
2Eof vl g 3t o] AHSFH Y th Hl & Al E Pod9] == fFAM o] o] v EA) 3t 49 wA g Y o &
ANE ZAEEZEH= U A E PodE AV AT o vt o] gt 2 & st bl & A E 9
spec.template= *H 7 = #] <1t

nodeAffinity:
requiredDuringSchedulinglgnoredDuringExecution:
nodeSelectorTerms:
- matchFields:
- key: metadata.name
operator: In
values:
- target-host-name
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4%, A4} @ DAEMONSET A&

T3 H) & Al E Podol node.kubernetes.io/unschedulable:NoSchedule ] & 2 27} x}5 0 & F7}14
Ut 712 2AE8 = dl & A E PodE o g o g oFs + gle m=8 FAFY L
412. 9 M E A

tl & A EE A4 T u nodeSelector 2 == U &= A Eo| A HA| S vl e of = ==& YER = Tl
M%%Hw

A 27 Abg

o & AEE A3 dof Ul Y &7 o] 2~ =4 openshift.io/node-selector:E 7l Ex1d 2 44
3t Lﬂo‘/‘ﬂol*oﬂﬁ 7R Z2AE 3 == A8 7| E 8 &A1 A 2

$ oc patch namespace myproject -p \
'{"metadata": {"annotations": {"openshift.io/node-selector": ""}}}'

E Rkl

EE T YAMLE A §3ke) vl 5o 2ol th @ 7] 2 L2 A E S
g S 012\1/]1;}

N
b
[
2
v}
N
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o
oX,
)

apiVersion: vi
kind: Namespace
metadata:
name: <namespace>
annotations:
openshift.io/node-selector: "

o N EZeAEg Qe 4 7R wE A g dolg Y.
I $ oc adm new-project <name> --node-selector=""

ZEAX
e AES g sdE e SR

1. HlE Al E yaml & 4 o] g o,

apiVersion: apps/v1
kind: DaemonSet
metadata:
name: hello-daemonset
spec:
selector:
matchlLabels:
name: hello-daemonset ﬂ
template:
metadata:
labels:
name: hello-daemonset 9
spec:
nodeSelector: 6
role: worker
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containers:
- image: openshift/hello-openshift

imagePullPolicy: Always

name: registry

ports:

- containerPort: 80

protocol: TCP

resources: {}

terminationMessagePath: /dev/termination-log
serviceAccount: default
terminationGracePeriodSeconds: 10

L

@ = HE0l S5k Pode A ke 2hE A sy
Q Pod §1Z31¢] ghdl Agl7|guch e ghal Ae) 7] e} d A3 of Pt
© VEdclsis ==Pod BARS A mE
ook gy}
2. EAE 9BAES AT
I $ oc create -f daemonset.yaml
3. Pod7F B4 H AN 7 =Eof Pod B4 £o] glex] gsted b3S 3 Fy ok

a. daemonset PodE 25Ut

I $ oc get pods

%9 o
hello-daemonset-cxémd  1/1 Running 0 2m
hello-daemonset-e3md9  1/1 Running 0 2m

b. PodE ¥ 3 Pod7} == vl X = =] &<l gy}
I $ oc describe pod/hello-daemonset-cxémd|grep Node
g o

Node: openshift-node01.hostname.com/10.14.20.134

$ oc describe pod/hello-daemonset-e3md9|grep Node

—

2 o

| H'LN

Node: openshift-node02.hostname.com/10.14.20.137
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4.2, 249] & A& 3o PODO A 2H9] 4 3]
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97> OpenShift Container Platform & 2] 2~Ef o] 4] 21 & A &) gy o).
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EAHEske] sl AEl S Al el EdY T A}l S Al ohE A4 | Pod HAl o] B Aelgyth 24
£ Kubernetes API2] d i ol t}& o HAE F8 3 7Foloc WH o7 AT = AHFUh

A4 AbF A E

apiVersion: batch/v1
kind: Job
metadata:
name: pi
spec:
parallelism: 1 ﬂ

completions: 1 9
activeDeadlineSeconds: 1800 6
backoffLimit: 6 )

template: 9

metadata:
name: pi
spec:
containers:
- name: pi
image: perl
command: ["perl", "-Mbignum=Dbpi", "-wle", "print bpi(2000)"]
restartPolicy: OnFailure
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cron 2 Ad AP WH S AL F A== 5 &sto] At 2HS 7o = D =gyt cron S
Kubernetes API¢] Y H.ojm T} & Q HAE §33} 72o] oc HEH o7 #a|d = & UTh

2
cron 244 & WY A e oW A 2L F7]H o] 3L ukE A Q) %]
cron Ao A= BF o] A& )7k 42 o] oFshel = 259} ol A H
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= lH Yttt cron Y& cronjob AEEZH E AP sle AEE Z¢ 9 =9 A4 A7+ ol w2k Job
S HAEZ QYA T}
F9
A cron ZgolA=dJdob L EAEE gtz oz A A A7+ 3k ¥ A A SR w2
AL AASA EAU F 19 Fhol A EHE F3 o] EUth kA 2y o]
idempotenta] of 131 7] & A kS FA & oF Y ok

4.2.1.1. 2] A7 4y ol sl
FHAERFIEF O FoEEoE PAHE FY Aol HAaFYTh
® Pod ¥ Z2]: OpenShift Container Platformel| A] 2§ A 3}= Pod & A ™ 3 o).
e parallelism mjj 7] ¥ 5= 24 ] & A 3 sl oF sf= o] o] Al ol B E = A3 == Pod 14 3y
t}.
o HHE Ao A AAHA Fe HE FUT AL HA &2 A 7122194tk
e completions vjj 7| M= 23] & kR 5k vl L3 A4 Pod &5 S5 A FUh
o wHHY e A HAHA G AU E FUTL A HR 2L A /12> 19 Yk
o &g gt uAdd ¥E A A e AdI U
o AY FrtIeHE AP A+ AAAHA FS BHE FUT #S A A B= A5 7
k& parallelism¢] 4 o}
4.21.2. Fd] 2] 717+ A3 B o] 5
2 & 4 °| & v activeDeadlineSeconds Z =5 A4 sto] A 717HS A& = dFUthole 2 &
A=A 72z Y o] YA FFUth A etA] Fomd Hdf 717ko] 2 &5 A &FUH
H 717k A EF oA 3 A Pod7t o oF sl = A E Al EE 2GS S48 JHE FAT F e
7N170s Aotk A A8 A bS FA Uk AR E B obx-ofl =28k OpenShift Container
Platforme| A 4] & T 53t
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of AEZ oA oAl A dU T DEE Y &< 5 A3 T A Pod7t ZA| = A 01 A ghe] A A4 H
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4.2.1.4. ol E] HE & A ASI == cron Y2 A 5= 4
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cron Aol A& 2] e Podol 2L olE|WE gl A2 S WA & 5 dFUth AFEAE o] A 24 3
Pod7t 21l 27 A2l 5% % /1% A8 74 5He Aol S8 Tt cron 4] AFF Thol i ol ¢l @ 2] 4
T R ehE 4e F L} g

e _spec.successfuldJobsHistoryLimit. =] 3o} 3} = T2 o2 &5 2 9 LY H(7] &3k
3)

e _spec.failedJobsHistoryLimit. %] &} oF sl = A 9] gk 2k o] =AY h(7] 27k 1).

E Rkl

o U o]A QA 2 cron Y-S AHA g Tk
I $ oc delete cronjob/<cron_job_name>

olgA st EZ o ofFl HEVT A H A EFFUHh

e spec.suspendE true®Z A3ty U AP S THE F AFUL BE T&5 L2 false=Z A

ARG WA QA FEEU T,

4.2.1.5. ¢ A3 AL

2hq) Ak} AN 2 B A & Y FHEE 27t obd Podol it A S H U Th e A AEEe = AU S '
g7k A% AN ESES e 9 H o] g

u}2} 4 restartPolicy: Never == --restart=Never:= restartPolicy: OnFailure == += --
restart=OnFailure ¢} = 517 25 gt = 2o Aofstad ggo] A5 w7hx (=
o2 APA S W7A) AF oz AN P Th o] FH S AN LS el s 5H9) A 2w

wx o
ON

i
L
o

Never 4 2ol A= #¢] 7= Zejol A AN S FAFUTh AL wuirt 24 AESejol A 244 4
o] A5 5 H2l 3 Al PodE AU T 5 A3} & wnir} Pod 7+ S7HE o,

42 FAFUTH A S dieh 2] Fele] ) 557t Sl

OnFailure A & o] A = kubeletol] A 2} A] 22
A 3F == o A PodE Al 2Hsle] A9 3 2 & A A =54 o
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2kq] @ B A E 2 A A 5lo] OpenShift Container Platformol] A 241 & A A gHU ).
ZRA =
A At s F3 U
1 o3 FAFE YAML 9hed & A ey ot

apiVersion: batch/v1

kind: Job

metadata:
name: pi

spec:
parallelism: 1 ﬂ
completions: 1 9
activeDeadlineSeconds: 1800 6
backoffLimit: 6 )

template: 6
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metadata:
name: pi
spec:
containers:
- name: pi
image: perl
command: ["perl", "-Mbignum=Dbpi", "-wle", "print bpi(2000)"]
restartPolicy: OnFailure

3l
o A F7HA=HE AP A A HA B2 FHE FY
E75-& parallelism$) v o},

)
m
fi
y)
é{ ..
X
o
oX.
P‘L
rr
o
o
o
9
>~
>,
o
o
i)
il
MO
filo
D)
o
)
AW
iu)

Pod A A 2} 4 2) & 21 F o
e Never. 2+ S A A 2H5}#] &&=t}
e OnFailure. 2 =) 3} = 7 $-of vk 2}2] S 2 A] 2F8H] o}
o Always z+¢] S 34k A A 2y o)
OpenShift Container Platformol] A 4 3| gk A &l o]\ of] 2} A] 2 7 A S A}-§-3f= W ol
o) 8 24 8 U] &2 Kubernetes A ™ 4] ] of 4] A el & 32814 A

2. 44 AT

I $ oc create -f <file-name>.yaml

3

oc create jobS A& 3l Tt HH o 7 7
Fol M= oA ol Aol A A A 8 2 3 AL

I $ oc create job pi --image=perl -- perl -Mbignum=bpi -wle 'print bpi(2000)'

4.2.3. cron z+ A A

Zke] @ B A E Z A A] 3le] OpenShift Container Platformol A cron 24 & A4 gy o}


https://kubernetes.io/docs/concepts/workloads/pods/pod-lifecycle/#example-states
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E A X
cron 24 & A st W oS Yo
1. O3 §A}8 YAML 542 -S A A 3 o).

apiVersion: batch/v1

kind: CronJob

metadata:
name: pi

spec:
schedule: "*/1 * * **" ﬂ
concurrencyPolicy: "Replace” g
startingDeadlineSeconds: 200 6

suspend: true ﬂ
successfulJobsHistoryLimit: 3 6
failedJobsHistoryLimit: 1 )
jobTemplate:
spec:
template:
metadata:
labels:
parent: "cronjobpi"
spec:
containers:
- hame: pi
image: perl
command: ["per!", "-Mbignum=bpi", "-wle", "print bpi(2000)"]
restartPolicy: OnFailure

@ con el AR AR 2ASAYUY. o] Aol A E YL Bl A
@ con A el B A A e Agee A 544 A AAY
A Z shur AR T dFUTh A EA 2 A4S /1 Bghe A A g

Ut}

® Allow:= cron 2¢j o] TA o A3 5 =5 3§k

o Forbid= 54 Ad& FA5laL o] Ad)o] o}4 B E A o AL s

HY
® Replace= #A] d3 T2l A9S A8t Al 9o = AT

oy g o] T 2 o ok A HE FA =
2t ZQ] A2 AT Ao R 7

cron 9] A& 5 §sk= Ad A &

Al FAE Y
A 8l oF &= 73
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© ol con 2ol BT el Fue AP,
© Podsl AN B AT o] AL Y AEBeo] 4 A W1k

23

.spec.successfulJobsHistoryLimit 2 .spec.failedJobsHistoryLimit 2 =
A AU T AEE FAG 0k s 4R Y A9 £ D A g

TEALIUG. 7|2 o 7 ]'3-‘Jr1§ dAEY T ATE 022 47
st sl 7o Ad S 45T F Ad e FA A dFyth

2. cron FF S A FYh

I $ oc create -f <file-name>.yaml

3

oc create cronjob& AM-8-3te] @ WE 0 & cron Y-S WAL A AT FE AFY
Th 03 W ol A ol 4 o) 4o A1 A1 3k 2 3 ARk cron Ah4l-& 49 53 Al g o

Rid

$ oc create cronjob pi --image=perl --schedule="*/1 * * * *' -- perl -Mbignum=bpi -wle
'print bpi(2000)'

oc create cronjob & A}-8-3}% --schedule & oA cron 2] o2 ® A& F=+g o}

167


https://en.wikipedia.org/wiki/Cron

OpenShift Container Platform 4.9 ==

54. == 2ty
5.1. OPENSHIFT CONTAINER PLATFORM Z 3 &~H oA == H 7| H Uy
ZeaE e RE =S Udsle] muo) gE, £, W el A8, A gue 0o JuE 1AL
UHFH T
e 3 AYS Ty Clis 44 == $2EE Yl == LEBAE9 45 283yt np2
He == QHAES YRS AFESt] AH) oM =28 A5 9
501 Y AHY RExEUE A1
gezHe wud @ AR ARE 1AE 5 2wy
o the WHEL AU BE =S g R
I $ oc get nodes
s A= B =27 s 2 SE YU
I $ oc get nodes
%9 o
NAME STATUS ROLES AGE VERSION
master.example.com Ready master 7h vi.22.1
nodel.example.com Ready worker 7h vi.22.1
node2.example.com  Ready worker 7h v1.22.1
O oAl = sthute] A =27 e S8 EH Y YT
I $ oc get nodes
%9 o
NAME STATUS ROLES AGE VERSION
master.example.com  Ready master 7h v1.22.1
nodei.example.com  NotReady,SchedulingDisabled worker 7h v1.22.1
node2.example.com  Ready worker 7h vi.22.1
NotReady 3 &l & E2] 7 3= 271 & o] A4 2] 3132 s} 2l th
® -wide 5/d& ==of g F7F A B E A FFY Tk
I $ oc get nodes -o wide
%9 o
NAME STATUS ROLES AGE VERSION INTERNAL-IP EXTERNAL-IP
OS-IMAGE KERNEL-VERSION CONTAINER-
RUNTIME
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master.example.com Ready master 171m v1.22.1 10.0.129.108 <none> Red Hat
Enterprise Linux CoreOS 48.83.202103210901-0 (Ootpa) 4.18.0-240.15.1.el8_3.x86_64
cri-0://1.22.1-30.rhaos4.9.qitf2f339d.el8-dev

nodel.example.com Ready worker 72m vi1.22.1 10.0.129.222 <none> Red Hat
Enterprise Linux CoreOS 48.83.202103210901-0 (Ootpa) 4.18.0-240.15.1.el8_3.x86_64
cri-0://1.22.1-30.rhaos4.9.qitf2f339d.el8-dev

node2.example.com Ready worker 164m v1.22.1 10.0.142.150 <none> Red Hat
Enterprise Linux CoreOS 48.83.202103210901-0 (Ootpa) 4.18.0-240.15.1.el8_3.x86_64
cri-0://1.22.1-30.rhaos4.9.qitf2f339d.el8-dev

o S HAFNMETY =0 i3t H R E YIIy
I $ oc get node <node>

& =¥ e AEU

$ oc get node node1.example.com

i)
2

NAME STATUS ROLES AGE VERSION
nodel.example.com Ready worker 7h v1.22.1

[e)
- %

ol
rlo

ot 54 = g Al A RS ATy o

H
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ESEOE

r i
i

$ oc describe node <node>

— o —

£

s dsd 2syt

$ oc describe node node1.example.com

=9 4
Name: nodeil.example.com 0
Roles: worker
Labels: beta.kubernetes.io/arch=amd64 6

beta.kubernetes.io/instance-type=m4.large
beta.kubernetes.io/os=linux
failure-domain.beta.kubernetes.io/region=us-east-2
failure-domain.beta.kubernetes.io/zone=us-east-2a
kubernetes.io/hostname=ip-10-0-140-16
node-role.kubernetes.io/worker=
Annotations: cluster.k8s.io/machine: openshift-machine-api/ahardin-worker-us-east-2a-
g5dzc ﬂ
machineconfiguration.openshift.io/currentConfig: worker-
309c228e8b3a92e2235edd544c62fead
machineconfiguration.openshift.io/desiredConfig: worker-
309c228e8b3a92e2235edd544c62fead
machineconfiguration.openshift.io/state: Done
volumes.kubernetes.io/controller-managed-attach-detach: true
CreationTimestamp: Wed, 13 Feb 2019 11:05:57 -0500
Taints: <none>
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Unschedulable: false

Conditions: (6]
Type Status LastHeartbeatTime LastTransitionTime Reason
Message

OutOfDisk False Wed, 13 Feb 2019 15:09:42 -0500 Wed, 13 Feb 2019 11:05:57 -
0500 KubeletHasSufficientDisk  kubelet has sufficient disk space available

MemoryPressure False Wed, 13 Feb 2019 15:09:42 -0500 Wed, 13 Feb 2019 11:05:57
-0500 KubeletHasSufficientMemory kubelet has sufficient memory available

DiskPressure False Wed, 13 Feb 2019 15:09:42 -0500 Wed, 13 Feb 2019 11:05:57 -
0500 KubeletHasNoDiskPressure kubelet has no disk pressure

PIDPressure False Wed, 13 Feb 2019 15:09:42 -0500 Wed, 13 Feb 2019 11:05:57 -
0500 KubeletHasSufficientPID  kubelet has sufficient PID available

Ready True Wed, 13 Feb 2019 15:09:42 -0500 Wed, 13 Feb 2019 11:07:09 -0500
KubeletReady kubelet is posting ready status
Addresses:

InternallP: 10.0.140.16
InternalDNS: ip-10-0-140-16.us-east-2.compute.internal
Hostname: ip-10-0-140-16.us-east-2.compute.internal

Capacity:
attachable-volumes-aws-ebs: 39
cpu: 2
hugepages-1Gi: 0
hugepages-2Mi: 0
memory: 8172516Ki
pods: 250
Allocatable:
attachable-volumes-aws-ebs: 39
cpu: 1500m
hugepages-1Gi: 0
hugepages-2Mi: 0
memory: 7558116Ki
pods: 250
System Info: Q
Machine ID: 63787c9534c24fde9a0cde35c13f1f66
System UUID: EC22BF97-A006-4A58-6AF8-0A38DEEA122A
Boot ID: f24ad37d-2594-46b4-8830-7f7555918325
Kernel Version: 3.10.0-957.5.1.el7.x86_64
OS Image: Red Hat Enterprise Linux CoreOS 410.8.20190520.0 (Ootpa)
Operating System: linux
Architecture: amde64
Container Runtime Version: cri-0://1.16.0-0.6.dev.rhaos4.3.git9ad059b.el8-rc2
Kubelet Version: v1.22.1
Kube-Proxy Version: v1.22.1
PodCIDR: 10.128.4.0/24
ProviderID: aws:///us-east-2a/i-04e87b31dc6b3e171
Non-terminated Pods: (13 in total) @
Namespace Name CPU Requests CPU Limits

Memory Requests Memory Limits

openshift-cluster-node-tuning-operator tuned-hdl5q 0 (0%) 0(0%) O
(0%) 0 (0%)

openshift-dns dns-default-169zr 0 (0%) 0(0%) 0 (0%)
0 (0%)



0009

openshift-image-registry node-ca-9hmcg 0 (0%) 0(0%) O
(0%) 0 (0%)

openshift-ingress router-default-76455c45¢-c5ptv 0 (0%) 0(0%) O
(0%) 0 (0%)

openshift-machine-config-operator machine-config-daemon-cvqw9 20m (1%) O
(0%)  50Mi (0%) 0 (0%)

openshift-marketplace community-operators-f67fh 0 (0%) 0 (0%)

0 (0%) 0 (0%)

openshift-monitoring alertmanager-main-0 50m (3%) 50m (3%)
210Mi (2%) 10Mi (0%)

openshift-monitoring grafana-78765ddcc7-hnjmm 100m (6%) 200m
(13%) 100Mi (1%) 200Mi (2%)

openshift-monitoring node-exporter-17q8d 10m (0%) 20m (1%)
20Mi (0%) 40Mi (0%)

openshift-monitoring prometheus-adapter-75d769¢874-hvb85 0 (0%) 0
(0%) 0 (0%) 0 (0%)

openshift-multus multus-kw8w5 0 (0%) 0(0%) 0 (0%)
0 (0%)

openshift-sdn ovs-t4dsn 100m (6%) 0 (0%)  300Mi
(4%) 0 (0%)

openshift-sdn sdn-g79hg 100m (6%) 0 (0%) 200Mi

(2%) 0 (0%)
Allocated resources:
(Total limits may be over 100 percent, i.e., overcommitted.)

Resource Requests  Limits

cpu 380m (25%) 270m (18%)

memory 880Mi (11%) 250Mi (3%)
attachable-volumes-aws-ebs 0 0

Events: m

Type Reason Age From Message

Normal NodeHasSufficientPID  6d (x5 over 6d) kubelet, m01.example.com Node
mO01.example.com status is now: NodeHasSufficientPID

Normal NodeAllocatableEnforced 6d kubelet, m01.example.com Updated Node
Allocatable limit across pods

Normal NodeHasSufficientMemory 6d (x6 over 6d) kubelet, m01.example.com Node
mO01.example.com status is now: NodeHasSufficientMemory

Normal NodeHasNoDiskPressure 6d (x6 over 6d) kubelet, m01.example.com Node
mO01.example.com status is now: NodeHasNoDiskPressure

Normal NodeHasSufficientDisk 6d (x6 over 6d) kubelet, m01.example.com Node
mO01.example.com status is now: NodeHasSufficientDisk

Normal NodeHasSufficientPID 6d kubelet, m01.example.com Node
mO01.example.com status is now: NodeHasSufficientPID
Normal Starting 6d kubelet, m01.example.com Starting kubelet.
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6 = 274 9 A Yyt conditions 2~€i x} = Ready, PIDPressure, PIDPressure,
MemoryPressure, DiskPressure OutOfDisk 4 8] 2 LG gty ) o] 8 & 274 -& o] A A 9]

EEo EAE FR Foll v == FE 7E o] el EAIE R e el 2AE Y

38l Ay
Ready trueql 4% ==7} JA4olaL PodE 342 1) 7} H A+ thfalsesl 3% =
oA o] ol PodE 3 §35H4] ¥+

Yt} unknownel 3¢ == AEZE
Bz

2 9l 4] node-monitor-grace-period (7] 2z} 40%) ol T &l :m=o| A SHEH]

=2 5284 25y

DiskPressure truedl ¢ vlxa= g o] AUt

MemoryPressure trued 3¢ == vz 7F L5 oh

PIDPressure truedl 44 ==o Wi+ &2 Z2A 27 sy

OutOfDisk truedl ¢ =9 podE F7l8lE =29 o § F7ho] FE8HA &HUth
NetworkUnavailable truel 4% o Y EY A7} LulE A FAHA a5yt

NotReady truedl 4% Adoly HElY T UEY IS} 22 7|2 A 24 F sl &

A7} QA ol P4 27} ok FAEA ey T

SchedulingDisabled PodE X0 vl X 3} =& o oF & 4= gl th

I $ oc describe node <node1> <node2>

& =¥ e AEU
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I $ oc describe node ip-10-0-128-218.ec2.internal

S

e Xd

Ry

rﬂ

L= A BE Pod &

rlt
rlr

29 ¥ Podg LhL sl Wl oo S 3 o
I $ oc describe --selector=<node_selector>

I $ oc describe node --selector=kubernetes.io/os

e oS S

I $ oc describe -I=<pod_selector>

I $ oc describe node -I node-role.kubernetes.io/worker

e =373 Pod

mlm
kel

E3hete] 54 =9 B E Pod

i

v ste e o S

I $ oc get pod --all-namespaces --field-selector=spec.nodeName=<nodename>

513. ==9] vl =g 9 CPUALE & T4 ®7]

o2

b

QO]9 ko) B4 g B sl S AE R A S LA T A ol E B A
]_

o= CPU, | 22|, 2E g X

AL o3 A+
® 8% 5742 2 cluster-reader A §o] 9lo]of gt}

o AEF FAE BHH W EYo] A H o] glojof Tt

o AEF EAE HeW e TG

I $ oc adm top nodes

=9 4
NAME CPU(cores) CPU%  MEMORY (bytes) MEMORY%
ip-10-0-12-143.ec2.compute.internal  1503m 100%  4533Mi 61%
ip-10-0-132-16.ec2.compute.internal  76m 5% 1391Mi 18%
ip-10-0-140-137.ec2.compute.internal 398m 26% 2473Mi 33%
ip-10-0-142-44 .ec2.compute.internal 656m 43% 6119Mi 82%
ip-10-0-146-165.ec2.compute.internal 188m 12% 3367Mi 45%
ip-10-0-19-62.ec2.compute.internal  896m 59% 5754Mi 77%
ip-10-0-44-193.ec2.compute.internal  632m 42% 5349Mi 72%

ol

o UL AMgte o) AL F BAE W theS AP
I $ oc adm top node --selector="

g g A7) (g FP)E Aok FUh =5 ==, =7 A L P Yok
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S
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52. =& %<

A e e 4L Sl T2 H84 L D F AU

5.2.1. .= =9 A PodE H]$-= W o] 3

Podg H|$-9 3l o] 4] A E =04 BE Pod & 418 3 PodE mlo] o] A e 4= A5 Th
A AEZE M A st Podit vl = A5 Ut A4l AEE = & =E0A A PodE A4 st
AL AR =E A 7]E Podg Al A U T

B AEEY A A 261H] i W o] Podi 7| BH 02 G wx @ th Pod AH 7] S X4 5o
Pode] ol ¢ 32 1 & Y1tk Pod AH 7] 29 & 7] whe 2 sfuw elulo] X4 Pod 25
ul g o,

b. == A& 7} Ready,SchedulingDisabled <1+ &<t}

$ oc get node <node1>

=49 4
NAME STATUS ROLES AGE VERSION
<nodel1> Ready,SchedulingDisabled worker 1d v1.24.0
2. B WM = F §bE AHgele PodE Ml &Y Th
o St ol e ;o] g BE Pod £ AEl§ Pods v gt

I $ oc adm drain <node1> <node2> [--pod-selector=<pod_selector>]

e --force %412 AH8-ste] vl o] PodE Z4A| A2l gt true= A shl 4] AEEH, 54l

BEAE, A4, tl& A E Ee AH A A ECdA B2l stA &= Pod7t 3l Aol &= Al S

AA) g o
I $ oc adm drain <node1> <node?2> --force=true

e --grace-period = A}-43}¢] 7} Pod7} A A 02 2 EHE A 7HZ)
7% Podoll 14 @ 7] B-3ko] AL-&H YT}

o
i
o
i)
T
iu)
o
&
o

I $ oc adm drain <node1> <node2> --grace-period=-1
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o true= A ¥ --ignore-daemonsets =] 2= A}-&-3}o] t] & A Eo| A e &= PodE -

A ¥

I $ oc adm drain <node1> <node2> --ignore-daemonsets=true

e -timeout Z 215 AMgate] F R3] Mol 7] stE Al 7S A o

Al e A edEy

I $ oc adm drain <node1> <node?2> --timeout=5s

e --delete-emptydir-data =z == true £ 4 4 3}>] emptyDir EF & A}83}= Pod7} &
A 9o = PodE 2MA U ) = =7t =glo| Y =W 27 o o] E 7} 24 F Y th

I $ oc adm drain <node1> <node2> --delete-emptydir-data=true

o —dry-run &< trueE A A sto] AAE B 972 F8) 5LA] ol vpo] 1 o] A

2 gy

I $ oc adm drain <node1> <node2> --dry-run=true

£74 xE o] &(<l:<node1> <node2>)S x| 4
S AFE st A § =M Pods Hl2 5 Utk
3 ¢RHW =ES dotisor BAGYT

I $ oc adm uncordon <node1>

MachineSet ¢ EA E o] HA &L 2 A Eo x3H 7]& 1
t}. o] & So] 7]¥ MachineSet ¢ B4 Eo|x] H ] = =719 2

71 g = A EA] sy

® U5 HH2 == e FUtsAY dH ol Ed YT

I $ oc label node <node> <key_1>=<value_1> ... <key_n>=<value_n>

& =¥ e AEU T

I $ oc label nodes webconsole-7f7f6 unhealthy=true

= 4

rel 0o]% A 7ro]

B E

A 3= ) Al --selector=<node_selector> &4
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ohe YAMLS A g-ato] gl & 448 S+ 5 5yt
kind: Node
apiVersion: vi
metadata:
name: webconsole-7{7f6

labels:
unhealthy: 'true'

o O3 HH2 UYL o]29 BE Pods GUlo]lEGY T
I $ oc label pods --all <key_1>=<value_1>
& &W ta3 ZHEYTH

I $ oc label pods --all status=unhealthy

o e EHL St oY mES oo BolE EAF YT

dE S¥ ve AEH

I $ oc adm cordon node1.example.com

o
i)

a])

node/node1.example.com cordoned
NAME LABELS STATUS

nodel.example.com Kkubernetes.io/hostname=node1.example.com
Ready,SchedulingDisabled

& By A AT 5 PRE St ol e mEE oo bso R HAFU T

ok
I $ oc adm uncordon <node1>

EE EA =& o] E(d: <node>)S A 4 3= U] 4l --selector=<node_selector>
ﬁﬁa@izgﬂrnbwbﬂﬁﬂﬂiiﬂé¢%*qﬂ

5.2.4. == 2}A|
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5.2.4.1. 8 2HoA == 24

CLIZ AFg-3lo] ==& AhA| 5t Kubernetesol| A == @ B Al E 7} AbA) =] 2] §F 1= = o] EX)| 8F+= Pod+=
2HA =] 2] ek F U T EA] AEE oA X Y3HA] &= 718 Pod+= OpenShift Container Platformel] < Al
2% F glFUY 54 AEE2 oA A Yet= Pode AE 7158 & = =2 O A] o kgt 22 f
U ¥ 2 E PodE 2HA| 8 oF gt

T EA =
OpenShift Container Platform 22 2~ E o] 4] == 2 2t4) 3} ¥ 3] 3 MachineSet 9. 2 2 E 2 A 7 3
o}
=7
o] e A] S AEHE A8 =2 29 MachineSet ¢ H 4 E E HZ sl == E 24
dFIFHUG HA A EE SH2HFE89E T3 FFE Aol AR 5 3
FUTH Al F5 o2 AA| 7] Aol 2A & o S AL =28 =g oYl oF gy
c}.

I $ oc get machinesets -n openshift-machine-api
Al M| E &= <clusterid>-worker-<aws-region-az> & 2] © 2 1} <& ¥ Ut}
2. WA MES 2ALH Y

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

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

ER=i R

T YAMLS # g5l vl HES $3F S = 9

o)y

Y.

apiVersion: machine.openshift.io/vibetai
kind: MachineSet
metadata:

name: <machineset>

namespace: openshift-machine-api

spec:
replicas: 2

w2 A EE ARgete] Zel2E g A LD s ol ha AM T WL ) A E FE 27

S I Q.

F7tEas

® MachineSetg At-&3te] S8 LB E 27 A & stk Wy ol of gk A4A g W82 MachineSet =&
2ALH L ZZXEAA L.
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5.2.4.2. Hjo] W& S| ZE A == AHA]

CLIZ Alg-3le] == 2 2HA| 51 Kubernetesol| 4] =& 9 B A E 7} A4 &) 2| ¥} = E o] 4] 3= Pod &=
2HA =] 2] ek F U T EA] AEE oA X Y3HA] &= 718 Pod+= OpenShift Container Platformel] < Al
2% F glFUY 54 AEE2 oA A Yet= Pode AE 7158 & = =2 O A] o kgt 22 f
U = E Pod& AHA| &l oF .

A7)

TS A 2 2R 51 wl o] W el A A8 <] OpenShift Container Platform & & 2~ E] | A] ;==& Ak
sh=

L ==EdefErleo® A FH T
I $ oc adm cordon <node_name>
2. 229 X E PodE =g o] d @yt

I $ oc adm drain <node_name> --force=true

ezl AEjol Avt S HEHA] &= A ol AV A AT  AFUY =27 S F5HA
RUHE T 2EYA Y 2= JAREEAS AP AS F AFULE HolH &4 WA
ste™ Al &S] ol E8 3 st=dod dhS HYoh

3. FYH2HAAM =2 2HA gy T
I $ oc delete node <node_name>
L QHAEVL ZF Y 2H A A AA H o A FH $ = kubelet A H] 27} 2| A 2h e H F2] &
Ho oA A FdFUt =9t =9 R E HoJHE I 1402 A A H == 5 &) A
aff oF & o}

4. EF st=Eddole] US4 =87t 22 oA FAE F JAEF 3T st=9 o & v
AUk

53. == I

g ste] mE o] 742

OpenShift Container Platformoll A = KubeletConfig CR(AF&-#} A 2] 8] A& 2)S
@ WA FAo] A Eo ==l dY

#2341 o). KubeletConfig 2 B4 E o] 1 ~H 2~ 5 A4 3t &g HA4l
= Holgyth

3

TS A7 s7] 98 94 WA 2 22135k= A2 AAHA sy

531 == 44

2 wE v Zo g 1S A A s E W CRD(AMEAF A 9] 8] &2 A 9]) &= kubeletConfig <.
B A EE A A &) oF gy t}. OpenShift Container Platformo| 4= CRDE E&] =4 ¥ HA AF3tS &2l 5}
i dl Machine Config Controller& A}-8-3le] S8 2~ o] M7 AlehS 283ty
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https://access.redhat.com/solutions/84663
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3

kubeletConfig ¢ B Al E o] & == ¢ ~E Y Kubernetesol| A kubeleto & 2 Ag ==
_E'-_ AT =9 Fa4 HAE kubelet ZHA| ol A 215 A 2] gt ol g gt D=9 a7k
& #d Kubernetes A A & #3314 Al 2. kubeletConfig ¢ B4 E o] {8 3}%] & 7k

%iﬁ%’“ﬂ EEAEE F A AEEE F A5y

NAME CONFIG UPDATED UPDATING DEGRADED
LABELS

master rendered-master-e05b81f5cad4db1d249a1bf32f9ec24fd True  False

False  operator.machineconfiguration.openshift.io/required-for-upgrade=

worker rendered-worker-f50e78e1bc06d8e82327763145bfcf62 True  False

False
b. d3t= HA FA Zof A& A A 9] & F7Fe Y ot
R R

I $ oc label machineconfigpool worker custom-kubelet=enabled

2. 7 7 o g kubeletconfig CR(AH8-#} g o] 2] &2)S A Y o)
SR e R A shey

custom-config CR 74 A1 &

apiVersion: machineconfiguration.openshift.io/v1
kind: KubeletConfig
metadata:
name: custom-config ﬂ
spec:
machineConfigPoolSelector:
matchLabels:
custom-kubelet: enabled 9
kubeletConfig: 6
podsPerCore: 10
maxPods: 250
systemReserved:
cpu: 2000m
memory: 1Gi

© cro e AT
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© a7 g Agsen gue AU ol BhE e vAl T4 E 2o ehuy

I $ oc create -f <file-name>
d& EW o3 ZH U

I $ oc create -f master-kube-config.yaml

ink

o]

s
+
4
o))
i
hut

2] Kubelet 74 §-41 & AHE A7 A 5 Sy h o 41 e
® CgroupDriver
® ClusterDNS
® ClusterDomain

® StaticPodPath

G == 5070 o] /Fe] o] m A 7} £3HE A f- == 7bol Pod ¢ efo] 24 EE F AFY

th olE =9 oln R BEo] 7| B2 o 2 500 2 &5 7| uf < th KubeletConfig
L B A E 5 A 3sta nodeStatusMaximages 712 -1 2 A% 1o o] ] ] #)| 3+ ] &4
st = U

532 AEE ZH QA ==& 9 rteso = 74

AEZ FYQl =EE ddd F A= 4T F dFUT = vtiE =20 A PodE Wi A& 4 U5

Utk 71232 AES S == 9T F syt

3

o))

o] vl & ZF8] 2o Z A} == gl o] OpenShift Container Platform< v =gk 4= )
Urth ol A AE %%Eﬂi rEE7EHOR Gt o E EAH YT

mastersScheduIabIe o 5 FASY HEE ZYA =28 IS 5 A== 5 &3 A 5§51/ &
< F AFUTH

/\11:1/\5_;1/\40] .:é %h,]
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https://kubernetes.io/docs/reference/config-api/kubelet-config.v1beta1/

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

2. mastersSchedulable Z == 243 gt}

apiVersion: config.openshift.io/v1
kind: Scheduler
metadata:
creationTimestamp: "2019-09-10T03:04:05Z2"
generation: 1
name: cluster
resourceVersion: "433"
selfLink: /apis/config.openshift.io/v1/schedulers/cluster
uid: a636d30a-d377-11e9-88d4-0a60097bee62
spec:
mastersSchedulable: false ﬂ
policy:
name: ""
status: {}

5.3.3. SELinux 22 A A

OpenShift Container Platform& A& 3 RHCOS(Red Hat Enterprise Linux CoreOS) = = of] A
SELinux #2-& &4 3lsl v &4 3te 4= A5y o2 XE =z}l A = MCO(Machine Config Operator)
& ARgstel e =el 4 SELinux & & 4 she Wl & AR T T o] Aol
container_manage_cgroup < o A -8 2 AFESUTh o] 32 H Q3 B LS AT S QST

|

i

Fl

0

A 87 A

® OpenShift CLI(oc)7F A 2] =] o] )& Th

Az
1. o} o of Al E MachineConfig ¢ B4 E & AL&-5lo] A YAML 3} & Ay A gy o).

apiVersion: machineconfiguration.openshift.io/v1
kind: MachineConfig
metadata:
labels:
machineconfiguration.openshift.io/role: worker
name: 99-worker-setsebool
spec:
config:
ignition:
version: 2.2.0
systemd:
units:
- contents: |
[Unit]

)
2
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Description=Set SELinux booleans
Before=kubelet.service

[Service]

Type=oneshot

ExecStart=/sbin/setsebool container_manage_cgroup=on
RemainAfterExit=true

[Install]
WantedBy=multi-user.target graphical.target

enabled: true
name: setsebool.service

2. oL &g A3 ste] A MachineConfig ¢ 24 E & A A ),

I $ oc create -f 99-worker-setsebool.yaml

31

MachineConfig ¢ B4 E o] 7 A}3}S A &5l WA AMglo] 288 S FFS e B
=7 ASA R AREE Y
534. =9 A A+ F7}
SEd A ode U2 2 A E AL AFE FUleloF & AFUTh o]l AP A S off 9] 5]
of st WA G Ao FFS W et olsistar Aofokgy
_1',.0
A 7Ad 145 FHX AHE S Al 2o R HA 8 5 AFHT
AR F e AL AT de a3 AU
e enforcing=0: SELinux(Security Enhanced Linux) & & & R =0 Al =& 4 FUT 5 &
R A e SELinux7t A ol Blo] B8 A AF st 2o A A AR FES YHYE S EZEd
RS A E3tes AAY §sIA T AAZE o]F AP ARSHA EFUth Z2H 4 A

e o= A A FAREEE R A /82 5 dFUTh

o] =2 *Eﬂﬁ% 6‘4%@»11:} ma Y E 37 ow nosmtE A}ﬁo}o% ﬂxﬂﬂ N
$2 A9¢ 2L F AFUTHSMTE @y stele A2 /1B H 0 Y5t Rag Fa
shel el s A3 ok

o JE AL AT 2ol FrHE = AL dedyth
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https://www.kernel.org/doc/Documentation/admin-guide/kernel-parameters.txt

o uA A EFoA WA Aol A& H = AAE UE = S o
AHA 87 AHRE

® OpenShift Container Platform 2] =¥ ol th 3t &2 &} A 3H-S B-F3l3L lojof gt
A=}t

1. OpenShift Container Platform &2 22¥ 2] 7] MachineConfig ¢ EA E E g st WAl 14
o S A4 3k g e A4 Fuch

I $ oc get MachineConfig

%9 o
NAME GENERATEDBYCONTROLLER
IGNITIONVERSION AGE
00-master 52dd3ba6a9a527fc3ab42afac8d12b693534c8c9 3.2.0
33m
00-worker 52dd3baba9a527fc3ab42afac8d12b693534¢8c9 3.2.0
33m
01-master-container-runtime 52dd3baba9a527fc3ab42afac8d12b693534c8c9
3.2.0 33m
01-master-kubelet 52dd3baba9a527fc3ab42afac8d12b693534c8c9
3.2.0 33m
01-worker-container-runtime 52dd3baba9a527fc3ab42afac8d12b693534c8c9
3.2.0 33m
01-worker-kubelet 52dd3baba9a527fc3ab42afac8d12b693534c8c9
3.2.0 33m
99-master-generated-registries 52dd3baba9a527fc3ab42afac8d12b693534c8¢c9
3.2.0 33m
99-master-ssh 3.2.0 40m
99-worker-generated-registries 52dd3ba6a9a527fc3ab42afac8d12b693534c8¢c9
3.2.0 33m
99-worker-ssh 3.2.0 40m
rendered-master-23e785de7587df95a4b517e0647e5ab7
52dd3baba9a527fc3ab42afac8d12b693534¢c8c9 3.2.0 33m
rendered-worker-5d596d9293ca3ea80c896a1191735bb1
52dd3baba9a527fc3ab42afac8d12b693534¢c8c9 3.2.0 33m

2. A4 A FE 2 5= MachineConfig 3} ¥ S w51t} (o 05-worker-kernelarg-
selinuxpermissive.yaml).

apiVersion: machineconfiguration.openshift.io/v1
kind: MachineConfig
metadata:
labels:
machineconfiguration.openshift.io/role: workerﬂ
name: 05-worker-kernelarg-selinuxpermissiveg
spec:
config:
ignition:
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version: 3.2.0
kernelArguments:

- enforcing:OG

o
2]

©

34 9 A e A T

]

=
=

% (SELinux 3 & R=2 74

SEEE LS

571 A3 A'd o

g o,

I $ oc create -f 05-worker-kernelarg-selinuxpermissive.yaml

4. 92 AN A T4 o] F714

I $ oc get MachineConfig

=9 4
NAME
IGNITIONVERSION AGE
00-master
33m
00-worker
33m
01-master-container-runtime
3.2.0 33m
01-master-kubelet
3.2.0 33m
01-worker-container-runtime
3.2.0 33m
01-worker-kubelet
3.2.0 33m

05-worker-kernelarg-selinuxpermissive

99-master-generated-registri
3.2.0 33m
99-master-ssh
99-worker-generated-registri
3.2.0 33m
99-worker-ssh

A o

AN O]

RS

P

GENERATEDBYCONTROLLER
52dd3ba6a9a527fc3ab42afac8d120693534c8c9 3.2.0
52dd3ba6a9a527fc3ab42afac8d12b693534c8c9 3.2.0
52dd3ba6a9a527fc3ab42afac8d12b693534c8c9
52dd3ba6a9a527fc3ab42afac8d12b693534c8c9
52dd3ba6a9a527fc3ab42afac8d12b693534c8c9
52dd3ba6a9a527fc3ab42afac8d12b693534c8¢9

3.2.0 105s

rendered-master-23e785de7587df95a4b517e0647e5ab7

52dd3baba9a527fc3ab42afac8d120693534¢c8¢c9 3.2.0

rendered-worker-5d596d9293ca3ea80c896a1191735bb1

52dd3bat6a9a527fc3ab42afac8d120693534¢c8¢c9 3.2.0
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es 52dd3ba6a9a527fc3ab42afac8d12b693534c8¢9
3.2.0 40m
es 52dd3ba6a9a527fc3ab42afac8d12b693534c8¢9
3.2.0 40m
33m
33m



NAME STATUS ROLES AGE VERSION
ip-10-0-136-161.ec2.internal Ready worker 28m v1.22.1
ip-10-0-136-243.ec2.internal Ready master 34m v1.22.1
ip-10-0-141-105.ec2.internal Ready,SchedulingDisabled worker 28m v1.22.1
ip-10-0-142-249.ec2.internal Ready master 34m v1.22.1
ip-10-0-153-11.ec2.internal Ready worker 28m v1.22.1
ip-10-0-153-150.ec2.internal Ready master 34m v1.22.1

W7 Aol A& 5 o] ol7] W&ol zF YA im0 o ofo] v st o] S & F UFY

o},

6. YA == F 3R o) 53}

g 9y g ¢l (2 2E 9 /proc/cmdline o] ¢18)E v st
ol 71 A7 Z-sst=A gl gy o

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

Starting pod/ip-10-0-141-105ec2internal-debug ...
To use host binaries, run “chroot /host

sh-4.2# cat /host/proc/cmdline

BOOT_IMAGE-=/ostree/rhcos-... console=tty0 console=ttyS0,115200n8
rootflags=defaults,prjquota rw root=UUID=fdO0... ostree=/o0stree/boot.0/rhcos/16...
coreos.oem.id=gemu coreos.oem.id=ec2 ignition.platform.id=ec2 enforcing=0

sh-4.2# exit

enforcing=0 21 57} Th& A4 Q5o F718 A& AP 5 AHYTh

ot

5.4. == 1] POD 4 %2

OpenShift Container Platformol| Al & = =¢8] Z 2 4|4 o] &, 3t = A| 3t InE & thol whg} m=of A 2
Y F A= Pod 5 FAAZ F AFUTE F FAHAES BEFAE= AT 7 34 T8 H2 3k =29

Pod =& Al g+t Y ‘3}-

o ;L st th= A2 A 2D = s

® OpenShift Container Platform<] CPU A}-8-& 37}

o wrolwrg A7)0 upe} v R B AL R,

o i ATt EFOR g ALEAL o FE] A o] A5 A 5]

@ AeoHE Bt = Pode] A9 AAZ= AH oY F/HE AFEFY T F W
A A old = AA Aelo]|7E A4 7] del M EQH S 24 Utk 2344 =2 Pod10
ME A ste ==/ A 2= A ol 2071 & A gy o
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podsPerCore mj 7] ¥l = == 0] I Z A A Fo] S0 what oA A e
th o & S0 Z2A|A FZo]7} 4702 == A podsPerCore’} 1002 44 ¥
) Pod 4= 409 Y ok

oL

maxPods v} 7] ¥ iz == 9] 47 B glo] el A AW T 4 Y= Pod 5 1 E ROo2 AU

U N

54.1. == 3 Hd pod =+ +74

podsPerCore @ maxPods& == of o oFsh —’F J+= H) Pod FE AUt F FAHAS Z5F A3}
AT T T H R ol == Pod & Al gyt

dE 5o 479 ZEAA Foj7) U= =94 podsPerCore’} 10 2 4 A9 =T oA 7L
= A Pod = 40 Y th

A 27 A

1 O HES JdgEele FAAT == 73 o 42 MachineConfigPool CRD<} o1 2}l & 714

I $ oc edit machineconfigpool <name>
& &9 o3 2Fyth

$ oc edit machineconfigpool worker

a)

o
i)

apiVersion: machineconfiguration.openshift.io/v1
kind: MachineConfigPool
metadata:
creationTimestamp: "2022-11-16T15:34:25Z2"
generation: 4
labels:
pools.operator.machineconfiguration.openshift.io/worker: " ﬂ
name: worker

ﬂ @ o] o] Labels o} of] EA] gt}

SR

ol Lo m thesh e 7)/%k e FHE T

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

1 A WAL 98 ALe R A B4 (CR)E wHEU T
max-pods CRe] A4 o

I apiVersion: machineconfiguration.openshift.io/v1
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o

ol\

kind: KubeletConfig
metadata:
name: set-max-pods ﬂ
spec:
machineConfigPoolSelector:
matchLabels:
pools.operator.machineconfiguration.openshift.io/worker: " 9
kubeletConfig:
podsPerCore: 10 G
maxPods: 250 )

b
[
1o,
[kl
S
:_;_,
K
2
x
K-
k)
A
b
It
N
1>
021;5
et
4
i
o
8
¥
i
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o
i
AW
v}

3

podsPerCore S 02 2 7 511 o] A gto] v] &4 3} Yt}

] 2] of o] 4] podsPerCore?] 7] 2712 100] # maxPods 2] 7] &7k 2509 Yt} =, = =9] 25
7N o] Aol Fojrt glom 712 A o 2 podsPerCore”| #| 3k &

b~
~

i
T
o

C B B8 S Akl CRE AT

I $ oc create -f <file_name>.yaml

. MachineConfigPool CRD & v} alo] W7 Alglo] 285 =4] &<l ot Machine Config

Controllero] A ¥ 7 A}&+2 A&l 51 UPDATING & ol True7} 2 78 Yt}
I $ oc get machineconfigpools
g o

NAME CONFIG UPDATED UPDATING DEGRADED
master master-9cc2c72f205e103bb534 False False False
worker worker-8cecd1236b33ee3f8a5e False True False

| MN‘

&
ol

o] ¢+= =™ UPDATED < | True”} = 31 Yt}

$ oc get machineconfigpools

o
i)

a])
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NAME CONFIG UPDATED UPDATING DEGRADED
master master-9cc2c72f205e103bb534 False True False
worker worker-8cecd1236b33ee3f8a5e True False False

5.5. NODE TUNING OPERATOR A} &

Node Tuning Operator0ﬂ o3 <ol x 37, Node Tuning OperatorE AF-&3te] Tuned &8 A~ E | o]
At == 73 FYS dE st HE dola Yyt

Node Tuning Operatori= TuneD Bl 28 QA LEF o] A5l =
RS A S Al del = Ag £l Ad Fel
= $E oysctl H A9 B Fa| ARN 28 AFSHA 1872 B
O FHES F7E F e A S ATH YT

5% FYS weshe =80l ¥
8 ode Tuning Operator= =

of w25 5 = A1g 24

)
@
FO—E
iZ

Operator= OpenShift Container Platform<] 7 E] o] 3} ¥ TuneD d] & & Kubernetes ] & A EZ 3]
Utk 2 AN AP E s 2 dH oY shE TuneD vl 2ol AF&-AF A o] 719 AFgol] Hl &2 o] o] 3l
drAe FHOEAGHES FUTL U ES FHAHY e 22X a2 sty A3 gyt

Ad o35 TuneD W] &< B4 48 HE e 7 A4 T2y WA S Be) A sk oWE A BE
Ad o] 315 TuneD H]£o] S 7 A 55 S8 Helste] gAHow SaE W 2T

H A 4.1 o] 4ol 4 = Node Tuning Operator7} 3= OpenShift Container Platform A X] o] 35 o] Q<5
=

5.5.1. Node Tuning Operator A}<F o of] o} Aj] 2

o] = Z A 2E Al-&3}o] Node Tuning Operator AFoF o of] o Al 2314 A] Q..
ZEA X
1L ohes Ay,
I $ oc get Tuned/default -o yaml -n openshift-cluster-node-tuning-operator

7] CR< OpenShift Container Platform Z £ o] X3 == £33 5 < A 238}17] 98 A olH
Operator 3] A i & A sl Aol =4S 5= A5 Yt Operatore 7] 2 CRol| )3t & =g A
|24 o] AAAE S QoY /‘P*‘lx}ﬁJ wd el A9 ALf3 Tuned CRE A8 9 J
CRE == T Pod gt & 229 ¢4 <=9 u}g} OpenShift Container Platform = _—Oﬂ %
CR gl A}-§-2} P gol et A8 ‘3}.

E

_E

>
ofo |t

>

0>«
et ™

N
(o

574 4Fol = Pod gt g A do] B2 F FHS AT LR A Fstes el 7
WA g JA R o] W2 AR EA o 535 it R Y 2H A = o] Eﬁ
TS AHESHA = Aol FFUT 71& Tuned CR2 Pod 2hl o] o X = #] &

= 2 A TE Ut Pod 2t o] X | JH 2 AME A F o] Z2do] A HH *H
ZF Al H ol o] 7]1%5 0] &4 sH Ut} Pod 24 7]% 2 Node Tuning Operator®] 3%
H oM o] F AHE-H A & g AFU
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5.5.2. AH§A 9 1 AL

Operatore] CR(AF&-AF G ] gl a)oll = 7 7HA] =8 Al d o] sy A M A xi proflle TuneD
Z2d 9ol g 55 Yk F WA recommend: S 22 %

of 2] AbE- A A o] Fid AFFS Operatore] vl 23 o] o) of 2] CRE &A1& = Y th A =2 CR9J
7 =& 2B CRQ| 2HA| &= Operatoro| Al X gt} 7] &2 = E AL&A} 7‘394 g AbFol MEE AL
ZAd o] 3stH TuneD Hl & 9] el g L HA E7E o] Ef YT

e 2H

Operator &2 A el = 71 & Tuned CRE 27 5to] A gt} 7] 223 2 2 Operator= Managed “JEj 9]
™ 7] X Tuned CReol| &= spec.managementState = =7} ¢l <1t} Operator 2] A el &3 3L o
=3 ZEY

® Managed: 74 2] &7} Y d o] E 5™ Operator7} el & 3] A 222 ¢ o] o] EgY T}

*

® Unmanaged: Operator7} 4 g] &2~ o 3F ¥ 73 & LA gy
® Removed: Operator7} Z 24| # 1 st 3f| F 3] A 2=} & 2] 22~ E Operator7|F A A & o}
Z2d HolH

profile: &) Aol = TuneD &3 9 3] g o] o] YA g Yt}

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
A =Z=g

profile: 48] =2]= CR¢] recommend: A /d ] 93} 2] gt} recommend: A4S A& 7]Fof w2t
ZeIdE Adee FEo 559Ut

recommend:
<recommend-item-1>
#..
<recommend-item-n>
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220 /)y F2e e gaT

- machineConfigLabels: ﬂ
<mclLabels> 9

match: 6
<match> ﬂ
priority: <priority> 6
profile: <tuned_profile_name> G
operand:

debug: <bool> 6

7]/ %k MachineConfig 2} A} 9 Ut} 7] = 3263 ofF 3 o}

Aeksld 94 971 =& T2 o] WA A =AY machineConfigLabels7} A 4 = o] Qx| &
o Zrgo] dA|ste= Aoz /g gy

J 2]l 2 &g TuneD Z2HJ Yt} o & E0] tuned_profile_1°] %Yt}

S~
)

X
K

5] ¢ 447 748 Y o,

TuneD ®] & 9] T8 4 & A AY FU ) offe] %9 on T false o] 45 24| true Y1t} 7] 23}
< false] Y t}.

@Q@ ®0 009

<match>= &3} 74o] Al A O 7 Ao 5= AL ZE =91t

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

<match>

M Abg = = Pod 2kl gkl U ok Al 2kelE <label_nameso] 917 w ol 9% 271S 24

=

HNEALE) @ B A E 43 (node == pod)d U Tt} A ekslw nodedt ol 714 T}

o0 09
<

A &) AL <match> &= Ut}

<match>= Ay kdlx] o 2 E =3 <match> A4 & true= = 715 01 of ) A F/ka}ﬂﬂ false= 7}
A etal 3l g <match> A A o] Ql= 22 & A §31A GAY AFsA EFUth oebA 3 (3
<match> 4] 4)2 =2 AND OJ&X} q S dYth vl 2 <match> 5-5-9] §F5o] J X5 A
<match> & o] true = 71 Ut} wpebA] o] H5o] =2 OR A4z} &5 ot

o sl WAl 74 E 719 AR 7E A

machineConfigLabels”} g 2] 5| ™ %] % H recommend: 5= 3=
Al 4] & <tuned_profile_name> > 2 3 o]

d: &
A H Ut} <mcLabels>+= ™4 74 9] 2hd & A4 gtk Al
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el 7d B wisiEse e S AE S AR fal As s AdPUTE o7 =
<mclabels> s} x| 5l Al 74 B 717 e BE WAl 748 25 F Al 74 Fol ¥FE BE
=E o4 <tuned_profile_name> Z = 4 & Hst= 2 o] THUTH vpAaE 9 AP A} o o] BF
Je =ES o ot e o D2 ARal oF I

== &= match 2 machineConfigLabels= =z2] OR d4txt2 A4 g Yt} match 352 ©& ¥4 o
=2 WA Hr7FE Yo whebA true = 3 7= W machineConfiglabels & &-o] 318 2 #] ¢F5 14 o

- 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
profile: openshift-control-plane
- priority: 30
profile: openshift-node

219l CRE AH ol 3tE TuneD vl 2 ¢ Zg73 24 294 ulg} recommended.conf 312 = ¥ 3151
o} A =471 7HE =& = 22 (10) ] openshift-control- plane-es olmg o] TR TS A HAE 17
U XA E 2= AP E = A ol TuneD d -2 tuned.openshift.io/elasticsearch =}
o] A H FYg =t oA A= Pod7F A=A gl Y E} = 749 XA <match> 4 4 o] false=
Hr7tE Ut @ o] 9= Pod7 91 A9 <matchs> A4 2 true= 3 7158 d == 28 = node-
role.kubernetes.io/master === node-role.kubernetes.lollnfraﬂ o gty t}.

- 49711021 =g o] gl o] A %] 51 openshift-control- plane-es ZZHol LI tE 2F

Do weEx 2Hyrh ‘—E/Pod 2 2ol XA BOoH FWAR 5 M 9 Zag

( penshlft-control plane)o] 2& Ut} AH o] 3 E TuneD Pod”} node-role.kubernetes.io/master
I = node-role.kubernetes.io/infra. 2 o] 9l = == A == 49 o] Z2Ho] 48 H Y|

nlx ko 2 openshift-node = 232 & ¢ ggq 7V 7 e 30%‘ Yt} o] 2= <matchs 4] A o]

OB 2 g dAFUT A FE ‘—‘:Oﬂ*i TA =7 E 22 v E T2 o] X5k ¥ AT
openshift-node = = 8 5 47 5} = ©l catch-all Z= 3 Oﬂﬂg EasR=y
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PRIORITY 10

POD

tuned.openshift.io/
elasticsearch

RUNNING ON

__________________________

NODE
node-role.kubernetes.io/
master

NODE
node-role.kubernetes.io/

i 1
l i
l |
1 1
1 1
: :
1 1
1 1
1 OR i
1 1
1 1
1 1
1 1
1 1
1 1
1 1
} infra i
l |
1 1

USE PROFILE
openshift-control-plane-es

A: A 74 E 719 LA

apiVersion: tuned.openshift.io/v1

kind: Tuned
metadata:

name: openshift-node-custom

FALSE

PRIORITY 20

NODE

node-role.kubernetes.io/
master

NODE
node-role.kubernetes.io/
infra

]
]
]
]
]
]
]
]
|
]
OR l
]
]
]
]
]
]
]
]
]
]
]
]

TRUE

v

USE PROFILE
openshift-control-plane

namespace: openshift-cluster-node-tuning-operator

spec:
profile:
- data: |
[main]

FALSE

PRIORITY 30

ALWAYS TRUE

USE PROFILE
openshift-node

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

ot b

553. Z 8 AHJ AR H 7|2 =
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&2 2L A48 712 22ddY

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

OpenShift Container Platform 4.9 8 2 & OpenShift TuneD 3= 23 o] TuneD 3 7] A] 2} A #| 3 Y
th.oc exec & AHE-Ete] ol B3t 2RI &S & AsHTh

$ oc exec $tuned_pod -n openshift-cluster-node-tuning-operator -- find /usr/lib/tuned/openshift{,-
control-plane,-node} -name tuned.conf -exec grep -H * {} \;

5.5.4. ] 91 5] = TuneD ©| & Z & 19

[k

Tuned CR<] profile: 4] A o] & o] © AF-&-%} 74 2]
TuneD Z8] zQlo] XL Yt}

=

i)

S 2188k A9 [main] A4S A 2 3 v

® audio

® cpu

e disk

® ceepc_she
® modules
® mounts
® net

® scheduler
® scsi_host
® selinux

® sysctl

® sysfs

® usb

® video

193



OpenShift Container Platform 4.9 ==

® vm

AF ZE 2N A F st 4 79 715 AL HA FFUTh oS TuneD Z2] 2912 A4 A1 L=

A e o

® bootloader
® script

® systemd

ZpA| B U &2 A}2 7153 TuneD =8 291 @ TuneD A &H317] 2 23144 9.

5.6. POISON PILL OPERATORE A}&-3l] == 4

Poison Pill Operator& A}-&3te] v A A A =5 250 2 A&
F2 dH A o Ee] A o) d & RWO(ReaderteOnce) 5ol o gt

Eﬂﬂ@ﬂﬁ%ﬁ%ﬂ&&OHQﬂqq

5.6.1. Poison Pill Operator A ®.

Poison Pill Operator= S 2] 2E =0 A A= m vy o= 2He 5‘3 A 18 4 ot Operator
+ MachineHealthCheck A EZ & & A1 8-3l] S8 2H == A S XUt =27 u| g0 2
44 ¥ ¥l MachineHealthCheck ] 2 ~= PoisonPillRemediation CR(/\} 2} o] B Aa)S A A sk
Poison Pill OperatorE E 2] 7 g4 t}.

Poison Pill Operator= 2} ef & & o Z2] Al o] A o] t}&- S HAaslala AAHel ¢ B akal st A
F 9 2t 42 A =2 A @ﬁﬂﬂb&ﬁﬂJiﬂﬂwﬂ4aqgsgai
B A {3 BAglo] IPMI = API9} 222 2] Q1 Ej 5 o] 220 &7 §lo] ©] Operators AM§-3te] =

== _Lia]xquﬂ/\ ol/ﬁ,]];]_'

—_—= — =T X\

5.6.1.1. Poison Pill Operator 7+4 o] 3]

Poison Pill Operatori= Poison Pill Operator2] 4] ] 23 o] 2 9] bug -pill-config 2}+= o] 52 =
PoisonPillConfig CR& A4 gt} o] CRE HH T 4= &5 Ut 28] Y Poison Pill Operatorel] tf 3+ A}
CRE AT s

PoisonPillConfig CR¢] ¥ 7 A}3&}-2 Poison Pill 8] 2 A EE thA] A A gt}

PoisonPillConfig CRS o} YAML #}< 3} AR T

apiVersion: poison-pill.medik8s.io/vialpha

kind: PoisonPillConfig

metadata:
name: poison-pill-config
namespace: openshift-operators

spec:
safeTimeToAssumeNodeRebootedSeconds: 180 ﬂ
watchdogFilePath: /test/watchdog1 9
isSoftwareRebootEnabled: true
apiServerTimeout: 15s ﬂ
apiChecklinterval: 5s 6
maxApiErrorThreshold: 3 G
peerApiServerTimeout: 5s ﬂ
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https://access.redhat.com/documentation/en-us/red_hat_enterprise_linux/8/html/monitoring_and_managing_system_status_and_performance/customizing-tuned-profiles_monitoring-and-managing-system-status-and-performance#available-tuned-plug-ins_customizing-tuned-profiles
https://access.redhat.com/documentation/en-us/red_hat_enterprise_linux/8/html/monitoring_and_managing_system_status_and_performance/getting-started-with-tuned_monitoring-and-managing-system-status-and-performance

peerDialTimeout: 5s G
peerRequestTimeout: 5s
peerUpdatelnterval: 15m

60

ol A= Foj o] AZF 23 71 7-E A th o] 717F F-ol = Operatorol A H[ Q4 ==7} XH
HAoha 7 & 4= 5 U th Operatore ] 39| 58S A5 0 & A4 ok 28y & ]
AAH A 2H7LGE Aol S d =2 7o 2 WA oF o

EEA YAE FH ] B A2 E AFFUTE YA F FAEAEE F e H
PoisonPillConfig CRo| 4] &3 E 9o} 2] -8 & A& o}

];(4)\]—1_1:_/] /\_LEQ"O-] xﬂ‘ﬂlﬂg %L/\gﬁ_

]_ R
SoftwareRebootEnabIed7} true 2 AP Ut Az E Yo AFE Y S v ststEH v/ H S 3
< false = A A4 g}

2} APl AW ool A Sl sl vl A7k 23 717he A4 $ Tk o] Z1zke] X 1hw Operator 7} 4
42 A A

7L API A 1] 9] 91

& SlaE NEE AR,

—

7k 3 ojo] A7 el7) A 2 o,

in —E nib'u
o
Y
N

IS
1
i\
E’L
)
r
I
~
9

FAFS AT
A

900900 6 @ @ Qo =

5612. 9 X5 AX AW

o LI E 9 o] = softdogoll 4] & A 714 A X

= 9] watchdog 2 softdog 431 o &= 27} A4 Ei= AT E o] Bl 7t U th ol @ 91X 5

A 0 R At gAE 0 A 2do] AR FEl L HES she o AR U th 28 2871 Y g

W ak7) sl 92 % ehol v & Wk A 0 = A g 3o gk o] Ehol vl A e, CPU 3
EE s oA s 243 e OF FHE A8 AT 5 A& Th eol vt B E 9
SR WA YT 7FY 3 A 7} =) A A EH S e AU

0

st=glo] Y%= 42 E& softdog 4= ¥t} o o A YUt

5.6.1.2.1. 9§ X = Z ] E A&} Poison Pill Operator 52} o] 3
Poison Pill Operator= A 3t= X = A X E 7|Wlo 2 3t 54 dkS A4 )

sh=slof 9%

15 rator= o] & —’,l?gﬂ,% 93 AT 3= ¢ o]
A5 4 7} 7

A2 7} A = o] A+ 7Hs 3 29 Ope
4 < 93| softdog &= 2 T4 5} 6} 3L AL 3 o}

%] 9k 79 Operatores 4%

O.L,
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5.6.2. ¢ &< & 2183} Poison Pill Operator 4

OpenShift Container Platform ¢ &% 28 AF8-3} < Poison Pill OperatorE A |

]
o
%0,
)4
i
o

A 27 AvR

e cluster-admin @ 3lo] = AL AE 220 o)

1. OpenShift Container Platform € &< ]| 4] Operator = OperatorHubZ ©] &3t}
2. A& 7153k Operator & Z-of| 4] Poison Pill OperatorE 742 3l oS A X & &8 Yo}

3. 718 AR e g Y g olA = A4 HAesle] Operator’l openshift-operators U] ¢ 2~ o]
2ol A5 of QLA gl

4. AR s 28I

e

olN

Aol A=A FelstEH oS S s A L.
1. Operator —» A ] € Operator ¥ o] x| £ o] &t}

1|5 48l = Succeeded 1%

ol

2. Operator7} openshift-operators 4] ] 23] o] 20 A X] =] o] @) 3L
gl

Operator7} A3 & o2 AXH A & ALt} A .

o
o
4
Og‘;,l‘

1. Operator = A X] ¥l Operator 3 o] X] 2 o] 53} Status & &7 L= A3l 7} 3l

U,

£

e

A A4

ek

2. Y327 - Pod H o] A & o] F3}o] £4] = K 3135l vulnerabilities -pill-controller-manager 3=
EAEA Pode] 225 g
5.6.3. CLIE A}-&-3} ¢ Poison Pill Operator A %]
OpenShift CLI(oc)E A}-&-3}e] Poison Pill OperatorE A %] & 4= 9l &1 ot

24 ¥ ¢ 27 o] 2 & = openshift-operators U] 9] 2] o] 2~ ¢]] Poison Pill Operator& A %]

o}

ot
al
30,
o))
v

ZHA] ] o 29 o] 0] OperatorE 4 %] st e A x}o] @A & W= 4 Al Q.

openshift-operators ] ¢ 23| o] 2~9]] OperatorZ A %] 3} A] Namespace CR(AF-&#} 4 2] 2] A2
4 OperatorGroup CRS A A 3l ©HA| 7F 2 2 314 ¢27] wj & A x}e] 3gAZ AU H A A L.

A 27 Avg
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https://access.redhat.com/documentation/en-us/openshift_container_platform/4.9/html-single/virtualization/#virt-configuring-a-watchdog

® OpenShift CLI(oc)E A %] gt}

e cluster-admin @ 3dlo] = ALEAE 220 Lt}

2}
1. Poison Pill Operatore] ¥ ¢ 23] o] 2 CR(AHE-#F A 9] 2] &2)& A Tt

a. g 2do]2 CRE A ¢33 YAML 31 S A -g th(<l: poison-pill-namespace.yaml).

apiVersion: vi
kind: Namespace
metadata:

name: poison-pill

b. vlg) o] CRE A etel W ohe W H & A3t
I $ oc create -f poison-pill-namespace.yami

2. OperatorGroup CR& A A gt}

a. OperatorGroup CRS A 9] 5} YAML 3+ & A &3ty t}(<l: poison-pill-operator-
group.yaml ).

apiVersion: operators.coreos.com/v1
kind: OperatorGroup
metadata:
name: poison-pill-manager
namespace: poison-pill

b. OperatorGroup CRS 44 slel ¥ thg 5 &S A8 g
I $ oc create -f poison-pill-operator-group.yaml

3 MBEIHA CRS ATt

a. AB2A239H CRE A 9lslal YAML 3+ & A A3ty t(<l: poison-pill-subscription.yaml
)-

apiVersion: operators.coreos.com/vialphai
kind: Subscription
metadata:
name: poison-pill-manager
namespace: poison-pill ﬂ
spec:
channel: stable
installPlanApproval: Manual 9
name: poison-pill-manager
source: redhat-operators
sourceNamespace: openshift-marketplace
package: poison-pill-manager
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o
ol\

198

ﬂ Poison Pill Operator& 4 X] & v 9 =5 o] 2 & A 4 ¥ t}. openshift-operators 1] <]
2~#] o] 2~9]| Poison Pill OperatorE 4 2] &} & ™ Subscription CR¢] ~] openshift-
operators £ % & ¢} t}.

© %8 vl AgE e ol ¥ WMo A HE A 59 1S ManualZ AF T
Uth o] Al EolZHde R A5 Pdag ol e 4 glo =z A2 CSVo| A A X
£ amselE +5 S0l A

b. MH2aYH CRE A4 sHeld the 92 A gk,

I $ oc create -f poison-pill-subscription.yaml

. CSV @] 22E ZHAALste] A X9 A=A 2l

I $ oc get csv -n poison-pill

=99
NAME DISPLAY VERSION REPLACES PHASE
poison-pill.v.0.2.0  Poison Pill Operator 0.2.0 Succeeded

. Poison Pill Operator7} A 3] =<1 %] 3kl gy t}.

I $ oc get deploy -n poison-pill

29 d
NAME READY UP-TO-DATE AVAILABLE AGE
poison-pill-controller-manager 11 1 1 10d

. Poison Pill Operator”} PoisonPillConfig CR& A A 3 =%] &<l g}

I $ oc get PoisonPillConfig -n poison-pill

29 d
NAME AGE
poison-pill-config 10d

S
£

HAF ==l Azt &7F Pod 7t o of = of A& T4 A d o

$ oc get daemonset -n poison-pill

=99
NAME DESIRED CURRENT READY UP-TO-DATE AVAILABLE NODE
SELECTOR AGE
poison-pill-ds 2 2 2 2 2 <none> 10d



5
=7
Ol HHEHSAEE FH < =0 A YUHA EHYh
5.6.4. Poison Pill OperatorE 2183t == w2 Ae) A7 74
th& A&}l w2} Poison Pill OperatorE 3l 2 3w A= Ab&- ot e 5 Al el S +4ddh

A 8T A
® OpenShift CLI(oc)E A %] gyt

e cluster-admin @ 3to] = A&A2 2219 T}

A3}
1. PoisonPillRemediationTemplate CR-& A A 1] t}.

a. PoisonPillRemediationTemplate CR& 7g 2] g1t}

apiVersion: poison-pill. medik8s.io/vialphat
kind: PoisonPillRemediationTemplate
metadata:

namespace: openshift-machine-api

name: poisonpillremediationtemplate-sample
spec:

template:

spec: {}

b. PoisonPillRemediationTemplate CRS A A &l ™ T2 W& S 28 g ot

I $ oc create -f <ppr-name>.yaml

o2

I

Iy
S
2

2. PoisonPillRemediationTemplate CRg 7} 2] 7] == MachineHealthCheck CR-& A A s} 71}

v o] o},
a. MachineHealthCheck CR& 7 2] sl 7} fHl o] Eg Lt

apiVersion: machine.openshift.io/vibetai
kind: MachineHealthCheck
metadata:
name: machine-health-check
namespace: openshift-machine-api
spec:
selector:
matchLabels:
machine.openshift.io/cluster-api-machine-role: "worker"
machine.openshift.io/cluster-api-machine-type: "worker"
unhealthyConditions:
- type: "Ready"
timeout: "300s"
status: "False"
- type: "Ready"
timeout: "300s"
status: "Unknown"
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maxUnhealthy: "40%"

nodeStartupTimeout: "10m"

remediationTemplate: ﬂ
kind: PoisonPillRemediationTemplate
apiVersion: poison-pill. medik8s.io/vialphai
name: <poison-pill-remediation-template-sample>

Q@ 3= ARgREsAFFYT
b. MachineHealthCheck CRS A &le ™ oS W& & 23 gty o).
I $ oc create -f <file-name>.yaml
c. MachineHealthCheck CRS ol Este] ™ thS B & & A3 g}

I $ oc apply -f <file-name>.yaml

5.6.5. Poison Pill Operator &4 & 24

Poison Pill Operator?] 4| & & 4 s}& 32 gt}
N2
Operator 215 &2l gy o},

5.6.5.2. & A E &<l

A
Poison Pill Operator7} A x| 5] QA 9+ o] & A E S AFR- S = Ql5 U o}
a2
Operator 219 @7 T+ A7 &R FeA gyt
5.6.5.3. 493 +4
A
ul g el mE sk YA gk
2

M chineHealthCheck AE &z ¢ 2 15 F<lgt 1t} 3 MachineHealthCheck
S Abg sk Ul Re @ Aol ) A AT

PoisonPillRemediation CRo] A E AL s o] o] N AN == = A2 ¢ HA E 9} X
=4 EA Yok
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5.6.5.4. Poison Pill OperatorE A X] A 7 3t Fol| = g & A E & 7] €} Poison Pill Operator ]
227 dFYn

|
&= A E, +4 CR Y =4 ' =3 CR3} 72 Poison Pill Operator 2] 222~ OperatorE A x| A A 3t
F= AP

a2
Poison Pill Operator 2] 225 A A st ™ 2t gt F o el th& F &S 2y st s 4

Al gy ot

I $ oc delete ds <poison-pill-ds> -n <namespace>
I $ oc delete ppc <poison-pill-config> -n <namespace>

I $ oc delete pprt <poison-pill-remediation-template> -n <namespace>

5.6.6. F7} g4

® Poison Pill Operator= A gHel W E 9] 3 7 of| 4] A AU Th 2 A & W &2 A kel v E 9] =9
A] Operator Lifecycle Manager AF-8-& 22314 Al &

o = ~F oA Operator 2HA)

Node Health Check Operator& A}-£ 3} NodeHealthCheck 71
A == Z 2]¥ 3} a1 Poison Pill OperatorE Ab-&3te] H| A A ==

F7teas

® Poison Pill Operatorg Al&-3te] == 44

T8

Node Health Check Operator+= 714 Z 2| H 715 A& dYth 71+ 28 H 7] 5S Red
Hat Z2 94 MH| = 53 A F(SLA) A A AR om 75402
U th ohebA A BN ALESHE e APEHA e
F3E FFAF 715 270 o] 8T & Y] AL HY o)A A o] /)5S HAES D
S =g A F e 5 Ay

RedHat 7l& Z2l & 7] 5 A& H ool e AAF HE2 7& =2 i/ 75 A9 §

g FEFAA L.

5.7.1. Node Health Check Operator A &

Node Health Check Operatori= NodeHealthCheck 7 E & 2] & vl £ 3} t}-3- NodeHealthCheck CR(A}
L2 A9 gl A2)S A A Y o) Node Health Check Operatori= =3+ Poison Pill OperatorE 7] & s 2
TEAE DA FY

Operator= AE &8 & AE-sle] S22 E AHE GAPUTL HEEe & =29 AH & ¥E st
71 98 1% A A A 7S 4 ) 5= NodeHealthCheck CR(AFE-AF A o] 2] 4 2~)S A gy o).
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https://access.redhat.com/documentation/en-us/openshift_container_platform/4.9/html-single/operators/#olm-deleting-operators-from-a-cluster
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EAste -

G 7NN LA =8 A S 2 CR
i 1474 = %E@ﬁ%

o] == Ae] ¥ 7S Poison Pill OperatorZ E 2] 7
P0|sonP|IIRemed|ation CRE& A A3y}

0 OH

4
=]

=]
o
NodeHealthCheck CR& t}2 YAML 3 3} §-AFgHU o}

apiVersion: remediation.medik8s.io/vialpha1
kind: NodeHealthCheck
metadata:
name: nodehealthcheck-sample
spec:
minHealthy: 51% @)
pauseRequests:
- <pause-test-cluster>
remediationTemplate: 6
apiVersion: poison-pill. medik8s.io/vialphai
name: group-x
namespace: openshift-operators
kind: PoisonPillRemediationTemplate
selector: ﬂ
matchExpressions:
- key: node-role.kubernetes.io/worker
operator: Exists
unhealthyConditions: 9
- type: Ready
status: "False"
duration: 300s G
- type: Ready
status: Unknown
duration: 300s ﬂ

o &
o
o i
>~
of
>,
=2
4
ol
1 g
4y
0
fr
b
Iy
o
o
=
[o
)
ol
L)
)
ol
Oi
5
N
)
2
=
I
(1]
L
e
<
=2
=
i

AR FHol NHH A FEs AT AL £ A% 5 dgUrt /)2
Yok 238 v £ & A A= 94U S et A e S dEd sy 9 E EH
pause- test-cluster Ayt

o

E A

Fagole Z2A L Foll FHAE O = %0 A Ao 7 AHEE 4 gl H AL v
Aoz AWg 59l A} w= o] A9 Operatoro| Al 28] 28 g1y o=
E gAH o] ==t ARG HA FeF A Z L HABY =2 QU ES TA
gyt

A FFAe 4 BZe 2 (A ) o 2 Sof Poison Pill Operatoro] A th&-< 48 g o).

o0

golg ol s 8N AA ks AE7] & AFFUT /| Bge vl Jom RE =g A
gl g o}
© ==taEgom pFHEA qRE A4 2 ES 2 A4 U
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5.7.1.1. Node Health Check Operator 9] 3 Z 2 o] 3|

EE7ERAG o R A H W Operators ¥l AR O E = 8 IIFUS B4 == 57F
NodeHealthCheck CR<] minHealthy Z = o A H 2 23 el= A+ HEEH=NZE ¥FA7F I H
A dE N AT AR GRA 4 CRE G TUTE T4 F ==9] Fej7t A d a7 ol E
Huoh
LENAR A7 EE AEES = o 4 HEEH S AU
5712 %5 e A7 0= A Je) A el FES ¥A sh By

T E A D A g o] B EETE =5 E Fho] WAl AH A FEEA 25

OpenShift Container Platform-2 machine-api-termination-handler = 7] &
MachineHealthCheck ¢ 222~ = ul] 3 3 o}

g BEol wm g g7 0w gEl Aol Wl LY u) A 28 o] 8 okw o] gl th

22 W AA]

INFO MHCChecker ignoring unhealthy Node, it is terminating and will be handled by MHC
{"NodeName": "node-1.example.com"}

o 7] vl AE] H Aol 74 = of(o: ] FConditions 7} Ready) S== 571 W41 e A 4 o]
AR EE == e d3d o] v A shg U
2 YAA] 9

INFO controllers.NodeHealthCheck disabling NHC in order to avoid conflict with custom
MHCs configured in the cluster {"NodeHealthCheck": "/nhc-worker-default"}

o A 7]E HAl A AN e A =2 g A3l v E4dskE Yo

2 W A A]

INFO controllers.NodeHealthCheck re-enabling NHC, no conflicting MHC configured in the
cluster {"NodeHealthCheck": "/nhc-worker-default"}

5.7.2. 9] £<4 5 A8 31> Node Health Check Operator A X

OpenShift Container Platform ¢ &% 2 AF8-3l <] Node Health Check OperatorE A |

ﬂ@
4
50
)
I
Iy

RN

e cluster-admin A 3lo] Y= AL 22 2 7123 T
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1. OpenShift Container Platform € &< <] 4] Operator = OperatorHubZ ] &3t}

2. Node Health Check OperatorE A2 3 t}& A X = =8 gt}

3. 71E AR e g Y g olA = A4 HAesle] Operator’l openshift-operators U] ¢ 2~ o]
2o A ‘lQE% Ty ot
4. AAE ZY3PYrh

e

olN

Ao AEPER FelateH oS Fal s AL
1. Operator — 4 X © Operator 3| ©] 2] 2 ] 5 t}.

2. Operator”7} openshift-operators 4] ¢] 23 o] 0] A X5 o] 9l 3 & AHe) 7} Succeeded<l A
Ig o

off

Operator7} A &2 0.2 A X = A ¢k 79 o} g 54 Al 9.

o
o
4

A A4

L

1. Operator —» A X] ® Operator 3] o] x| & o] & 3}o] Status o] & F & 297} 9]
Y

e

2. Y32 - Pod ¥ o] A 2 o] 5 3}o] openshift-operators 3= 2 4] E o] A F4| & K 315l Pod]
235 gAY

5.7.3. CLI= A} &3} o] Node Health Check Operator A %]

OpenShift CLI(oc)E A& 3Fe] Node Health Check OperatorE A x| & 4= 3

ofy

Uk

PEE
® OpenShift CLI(oc)E A %] &t}
e cluster-admin A 3dlo] Y= AL 22 2 7123 T
A%
1. Node Health Check Operatore] W] ¢ 23] o] 2= CR(AFE-A} A o] 2] &2)S A T Yok

a. vlg2do]2 CRE A 2l sla YAML 1+ & # &3ty (<. node-health-check-
namespace.yaml ).

apiVersion: vi
kind: Namespace

metadata:
name: openshift-operators

b. vlg) &0l CRE A elel Wl ohe ¥ & A3t
I $ oc create -f node-health-check-namespace.yaml

2. OperatorGroup CR& A A gt}

a. OperatorGroup CR& A ¢332 YAML 3+ & # &gk th( <. node-health-check-
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o

ol

o;.)erator-grou-p.yan;l ).‘

apiVersion: operators.coreos.com/v1
kind: OperatorGroup
metadata:
name: node-health-check-operator
namespace: openshift-operators
spec:
targetNamespaces:
- openshift-operators

b. OperatorGroup CRS A /d st o3 ¥ H S A gyt
I $ oc create -f node-health-check-operator-group.yaml

3. ME2IHA CRE AT

a. B39 CRE A olsta YAML 3 & A A& th(<]: node-health-check-
subscription.yaml ).

apiVersion: operators.coreos.com/vialphai

kind: Subscription

metadata:
name: node-health-check-operator
namespace: openshift-operators

spec:
channel: alpha
name: node-healthcheck-operator
source: redhat-operators
sourceNamespace: openshift-marketplace
package: node-health-check-operator

b. B3 HH CRE A st v ¥R dF Ut

I $ oc create -f node-health-check-subscription.yaml

1L CSV HaiE At A Ao A=A Sddy
I $ oc get csv -n openshift-operators
29 o
I NAME DISPLAY VERSION REPLACES PHASE
node-health-check-operator.v0.1.1 Node Health Check Operator 0.1.1 Succeeded

2. Node Health Check Operator7} 28] Z¢1=] &<l g},

I $ oc get deploy -n openshift-operators

z9 o
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NAME READY UP-TO-DATE AVAILABLE AGE
node-health-check-operator-controller-manager 1/1 1 1 10d
5.8. == 2] K €] o] 3]
SHFANA A FA HZANA S TEeHA BaL =28 AR st WA Pods v ¢l oF gyt 2
89 ATAA 7Hed o] 2 Podo] - thE X—}%% TP Hart gl /\EE]X (4 t&@&i t]

73
o] Bl u] o] )7} B 2 3t 7| €} Pode] 7%
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=X 0 o] 3 A o & =X SALA
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Pod A4 A & AH&5le] wES AR R s A &g a9 g

kr
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ttlo
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o
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v

apiVersion: vi
kind: Pod
metadata:
name: with-pod-antiaffinity
spec:
affinity:
podAntiAffinity: @)
preferredDuringSchedulinglgnoredDuringExecution: g
- weight: 100 @)
podAffinityTerm:
labelSelector:
matchExpressions:
- key: registry ﬂ
operator: In
values:
- default
topologyKey: kubernetes.io/hostname

- -

FAM A 7 0] 489 E 2718 A4 st Pod dhlol] o & AW QU th 2hu e 7] o) 3k

@

o] Akt = 71<E Pode] 2l 7} A Pod AFSFell 91+ matchExpression vl 7| ¥ =] 7t 3
7+¢] A= e E Yt In, Notin, Exists == DoesNotExisty 4= 311t}

)

o] o A N A= ZAH o] o]n] K] # X 2=E 2] Poddl registry=default 242 o] )t} 714 g o}
Pod A WA o] A & = E Kubernetes & 2] &8 4] & 2188 5= gl o)

2. ook A 2 514 o] A MatchinterPodAffinity =7 =2 A &322 &4 3134 o)

w
oy
d
il

BAR o A A%

583. Zt¢+H E Hdsle ==& A F W st= W o] 3|

f & o] 739 OpenShift Container Platform 2}-$-8] 2 43 3}+= Podol| &= & 2E X ES =3}
PodFitsPorts 7| = 1 ME2AE AL St T3 L EE AFS- st 2H5-B Pod7F 5L 3 =0l A A3
HA] %35 Pod A WA & 3T = AFUh gl A L7HEA S 98 IP ol 23] & AHE-dh=

A% e A ad e B

S 93l AWS Elastic Load Balancing®} 728 9] - M u] 25 AL-83F+= 21-9-E Pode] A% sl g A
A1 21-9-B] Pod A A] Ztell o -§-aff oF 91 o

=829 29-E Podo] £2E XEH T 5] A ehe 97k AT o) el @ 3 Lk el
A e AN A ZEA 28 ool g

207



OpenShift Container Platform 4.9 ==

b
[
il
2
H
oft,
ol
N

| Aol lm=o A vl o8 &5 WA st7] sl eted H o] H S ¥ st= 2l o] F5U

AH&A7F EH 28 & & 517 913l kubeconfig ot o Q15A1E FA] 251 oc login ™
HS Fads)of sle @Y == OpenShift 28] 28 ¢ 49, ==& Adstal =g o] gt
S ocadm Y H 2 A& 4 gls U o] = cordon & 213 openshift-oauth-apiserver
Pod7} A = 2] e37] W &P U th th Aol ZAE th 2 SSHE AFE-35lo] m=of oA

2% 5 AEUTh

t} 22} o] 2 A 8l Pod, £3] YA 2= Pod= E&] #d gl AAE 7
EE R R IE AR A=

I $ oc adm cordon <node1>

2. =EE =g oy

lo] A8 F< BE PodE Al AdYTh

o

$ oc adm drain <node1> --ignore-daemonsets --delete-emptydir-data --force

b7} 4 ] PDB(Pod 5% o 25t A1 ¥ PodE Al A 2 5 gl @ 771 EAE 4 A

kK

27

error when evicting pods/"rails-postgresql-example-1-72v2w" -n "rails" (will retry after 5s):
Cannot evict pod as it would violate the pod's disruption budget.

o] 749 drain & 2 t}A] A3 3le] PDB 7 ALE nvlo] 9 2~ 31 &= disable-eviction Z 8| 25 F7}

.

$ oc adm drain <node1> --ignore-daemonsets --delete-emptydir-data --force --disable-
eviction
3. Uz R =] AA =g
I $ oc debug node/<node1>

4. FE 9 E8 £ /host 2 ¥ A4t}

I $ chroot /host

Ul
H‘

=2 A Y o

$ systemctl reboot
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74 & ==+ NotReady &) 7} g Y o}

ZFa1

d i & == OpenShift 22 2~ E o A = openshift-oauth-apiserver =7} 4
A=A 7] W&ol A B == =glo]d $oc 8 E S A o flE U T SSH
EARE st mEo st A RE S FA S = dFU T

$ ssh core@<master-node>.<cluster_name>.<base_domain>

$ sudo systemctl reboot

ofr

fo] =5

IS
]
off
|o
fu
3]
>
ot
i
A

6. AFHol 5 5 BHFS HY

I $ oc adm uncordon <node1>

O]lﬂi‘ 1:,_]-01 -

2] d == OpenShift 2] 2~ F ¢ A &= openshift-oauth-apiserver =7} 4
A7) g7 o)
A x

of A d x= =olyd Foc HH S AT & §l Th SSH
o] ¢14 38kl uncordon@ = gl o

[ M

I $ ssh core@<target_node>

$ sudo oc adm uncordon <node> --kubeconfig /etc/kubernetes/static-pod-
resources/kube-apiserver-certs/secrets/node-
kubeconfigs/localhost.kubeconfig

7. =27 R E A=A FRlgy
I $ oc get node <node1>
2 o

NAME STATUS ROLES AGE VERSION
<node1> Ready worker 6d22h v1.18.3+b0068a8

| mm‘

F7t B
etcd v o] B] ¥ ¢ o o & 2}A| & &2 eted vl o] E] ¥ ¢

o
)
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o
ol
>
>
to

5.9. 7bH] A A A& AFE-ate] = 2] k2 3 A

#2] 2}+= OpenShift Container Platformol| A} 710 %] Ad A S Ea e] A2 RO M =7 &
How AP EF & 5 dFHh

OpenShift Container Platform ==+ 5 71#] 38 2] 718 #] 24 & =33y o}
o Zdlolu shulA A M 22 el oS Al A

o ojux] 7pu|A] AP AF T Podoll A FxeHA] ¢b= olvA & A AT ok
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https://access.redhat.com/documentation/en-us/openshift_container_platform/4.9/html-single/backup_and_restore/#backup-etcd
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5.9.1. 7 A] AH AL S8 =59 Ad ol E A A st= U

el 7pR1A] e d & A A A #hS AHEske] S8 S S s
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52 ke g AEl oy = HZ%HE}. =7} vl = B (disk pressure) e} 71 = W A H o] 1] 7} A A ]
3l oc Iogsg— A gl sl g 210 u o)A o_qxﬂ/xgz\r 912U},
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o2 Tl A A dAZel L Ho 5yt

¥ 52 A0 7 AAHL FHFE UF

k3 AANZ Ay
MemoryPressure memory.available oA AFE 7P S W maE gy
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DiskPressure def labl = 2E 179 A] A~ nodefs =
e nodefs.available o] 2] 512 4] 2~ image s o 4
e nodefs.inodesFree AR 7Hs @ HaA R e
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e imagefs.available
e imagefs.inodesFree
Z3
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T E A et FHFUTh
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g Y

o bl 749
et

ol
i)

== 53 2] %% MachineConfigPool CRD ¢} 13+ 2 S 714

)

$ oc edit machineconfigpool <name>

£

s dsd 2yt

$ oc edit machineconfigpool worker

o
i)

a])

apiVersion: machineconfiguration.openshift.io/v1
kind: MachineConfigPool
metadata:
creationTimestamp: "2022-11-16T15:34:25Z2"
generation: 4
labels:
pools.operator.machineconfiguration.openshift.io/worker: " ﬂ
name: worker

ﬂ @ o] o] Labels o} of EA] gt}

E Rk

ghlo] glom T3 2L A1/3 A4S FAEUTh

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

g o] 9] 7]} /var/lib/kubelet 2 /var/lib/containers/ 7} &< 3t
=A@l M = Aol WA FFHEZ AAE EF AT

1ﬁ+ﬂ%M#%ﬂ1ﬂgzaﬂﬂqw

e oy 7Hu A A& /A CRe] A A o:

apiVersion: machineconfiguration.openshift.io/v1
kind: KubeletConfig
metadata:
name: worker-kubeconfig ﬂ
spec:
machineConfigPoolSelector:
matchLabels:
pools.operator.machineconfiguration.openshift.io/worker: ™ g
kubeletConfig:
evictionSoft:

memory.available: "500Mi" ﬂ
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)

nodefs.available: "10%"
nodefs.inodesFree: "5%"
imagefs.available: "15%"
imagefs.inodesFree: "10%"
evictionSoftGracePeriod: 9
memory.available: "1m30s"
nodefs.available: "1m30s"
nodefs.inodesFree: "1m30s"
imagefs.available: "1m30s"
imagefs.inodesFree: "1m30s"
evictionHard: G
memory.available: "200Mi"
nodefs.available: "5%"
nodefs.inodesFree: "4%"
imagefs.available: "10%"
imagefs.inodesFree: "5%"
evictionPressureTransitionPeriod: Os ﬂ
imageMinimumGCAge: 5m @)
imageGCHighThresholdPercent: 80 Q
imageGCLowThresholdPercent: 75 @

QuBAEC o] g3tk
Wl g FoA S 2 Y o)
A A 39 evictionSoft === evictionHard.
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oc create -f gc-container.yaml
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S
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I kubeletconfig.machineconfiguration.openshift.io/gc-container created

a5
L oF 88 e dgste] 7 A A4 o] A stE o] A SJAFUTH ARG A A A 2] ko) A
A 3 Machine Config Pool-& W7 Al&to] &+ 3] -3 2 w7} %] UPDATING =} §H7 'true' & 3% A]
Huyoh
I $ oc get machineconfigpool
=9 9
NAME CONFIG UPDATED UPDATING

master rendered-master-546383f80705bd5aeaba93 True False
worker rendered-worker-b4c51bb33ccaaebfc4abas False True

5.10. OPENSHIFT CONTAINER PLATFORM Z & &2H ¢ == of gl A T
i
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https://access.redhat.com/documentation/en-us/openshift_container_platform/4.9/html-single/nodes/#nodes-nodes-resources-configuring-auto_nodes-nodes-resources-configuring
https://access.redhat.com/documentation/en-us/openshift_container_platform/4.9/html-single/nodes/#nodes-nodes-resources-configuring-setting_nodes-nodes-resources-configuring
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[Allocatable] = [Node Capacity] - [system-reserved] - [Hard-Eviction-Thresholds]

3
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2~ 7| =2 &= node.Status.Capacity 7} ¢} 1 node.Status.Allocatable ¢] 7} A}-&3}o] :==7} Pod of oF
FTER7FEX A4 dY T

7N1EAe R res FYEHAAM HA WAl §F S AT F e AR Budyrh

5102. ==9] gLz 25 T
OpenShift Container Platform< 54 Al 74 Z 3} A4 ¥ == )3 2 o] A| 28 o] ok CPU 2 1

R faiEAFoR SRl m =Tt A AE W Sl F o R 25 U EY F F YT 71 &4
o 7 system-reserved CPU+= 500m ©| 77 system-reserved W 2. 2] = 1Gi ¢ 4o}

o ] system-reserved 2] A~ E 2F o 2 &lsta Il KubeletConfig CR(AFE-#F 4 2] 7
22)S A A 3}o] autoSizingReserved: true i 7f H =S A A Ut} 2 =0 AT HET} 7} =0
A CPUH Ml RE &3S 7|00 2 o o 7} glazof gk H A o g AT UTh o] 2AHE=
S EEd o oE gALE JHEs8] s oF vt H S AH P
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A4 o) A28 ook AP S AFow AeA Fe2Est F&A 02 A CRI-O 2 kubelets} 7
e AxE Py ane] PasEE0R e wE 0 R BASA FEE P

L os d8s dgste] 749 == #3924 2 MachineConfigPool © B4 E o} 13 =hil &

I $ oc edit machineconfigpool <name>

A% 5U R BHEUT
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I $ oc edit machineconfigpool worker

2 o

o

apiVersion: machineconfiguration.openshift.io/v1
kind: MachineConfigPool
metadata:
creationTimestamp: "2022-11-16T15:34:25Z2"
generation: 4
labels:
pools.operator.machineconfiguration.openshift.io/worker: " ﬂ
name: worker

ﬂ # o] &2 Labels o}g] o] Z AUt}

o A H

ol glow thest e A/3k AL F U

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

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

name: dynamic-node ﬂ
spec:

autoSizingReserved: true 9

machineConfigPoolSelector:

matchLabels:
pools.operator.machineconfiguration.openshift.io/worker: " G

@ cricEeARAYL

Q OpensShift Container Platformol| Al 2178 € 2bdll 3} 14 ¥ = = o] 4| system-reserved ] 2~
2E AFo 7 Folsta dE 4 9l == autoSizingReserved 7] H 4= A E £ true =
F7HEU S Sl F e 2ol A At d-S v A shstel ™ o] vyl Wi £ false® A o

© ¢ 7 B BRL AH T

ol d AN M= RE ZFYA oA AF B a2 &3-S 84 3§t} OpenShift Container
Platform& == 2 =gl o] &} 1l kubelet 74 & 2 &3 t& == 5 thA] A1 &3y
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I $ oc create -f <file_name>.yaml

oY
ol\

L O HE S dEsted FAT 2= 2add Yo
I $ oc debug node/<node_name>

2. g2 & H oA /host= root T A EH g & A4 g o}
I # chroot /host

3. /etc/node-sizing.env 3} & 32l gt}
%9 o

SYSTEM_RESERVED_MEMORY=3Gi
SYSTEM_RESERVED_CPU=0.08

kubelet2 /etc/node-sizing.env 3} < ©] system-reserved 7t2 AF-&3HuU o} o] A
o 0.08CPU 2 o 28] 3Gi7} erdg Ut HF o gho] A FHE 9 & Ho] A4d &= &Y
t}.

5103. =29 glat 55 T

OpenShift Container Platform &3S 9] oH CPUH w2 g &4 /38 A Yt ephemeral-

resourcea]iz:%ﬁglix]ﬂ%]qwz} cpu FFe] 45 200m0.5 =13 e Fo] F Y2 A S
27 34 k. memory 2 ephemeral-storage ©| 73 % 200Ki,50Mi === 5Gi ¢} 7+& njol E ¢ =2 g

A S AT YL 71 24 0 2 system-reserved CPU= 500m ©] 12 system-reserved H 2.2] =

1Gi %}L]T:}.

Z2] A= <resource _types>=<resource_quantity> 28 3 (ol : cpu=200m,memory=512Mi )& =3l
kubelet 7+ CR(AH&-2}F 4 o] #] & 2)& AbE-sto o] 3 3h& A S o AFH T

Fa
922 ghe #2502 A4 shel W kubelet 74 CRS AMg-3h ok Gtk v 4l 74 CRE A}
$ 5 gEUh

A7 system-reserved 7foll o] gk 2} A gk )82 A4 system-reserved 7S F23A Al L.
AP 8 F A

L g HEes JdEele +AAT == 73 o A 2 MachineConfigPool CRD<} o1 2}l & 714

I $ oc edit machineconfigpool <name>
& &9 o3 2Euth

I $ oc edit machineconfigpool worker

218


https://access.redhat.com/solutions/5843241

2 o

o

apiVersion: machineconfiguration.openshift.io/v1
kind: MachineConfigPool
metadata:

creationTimestamp: "2022-11-16T15:34:25Z2"
generation: 4
labels:

pools.operator.machineconfiguration.openshift.io/worker: " ﬂ
name: worker

ﬂ # o] o] Labels o} of EA] gt}

SR

ol glow thesh e 7)/3k e FHE

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

EZZA 2
L+ HAS A AR A9 gl&2 (CR)E YU T
P ax P CRTA AE

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

metadata:
name: set-allocatable ﬂ
spec:
machineConfigPoolSelector:
matchLabels:
pools.operator.machineconfiguration.openshift.io/worker: " 9
kubeletConfig:
systemReserved: G
cpu: 1000m
memory: 1Gi
@ crIcIEeAARUG
@ ¢ T EdA RS AH YT
© =7 argAzy T esddtggass AP

2. the WAL AP shel CRE A Ik,

I $ oc create -f <file_name>.yaml

5.11. 28] 2E < =9 EX CPU &4

ol
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S
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44 CPU 2t A Al 2 AL&3te A9 Fel2H 54 =T oA AHE S 5%
o} ol & £ CPUZ} 247H 1 Al 2Hl oA ZIEE Fd| ol 0~31H CPUE ¢ o5}
H CPUE A&t & & & SlF Y th

Ul

.1 ==¢] CPU 4 ¢k

A = dokd CPU 558 WA 4 o2 4 stz H KubeletConfig CR(AFE-2F 4 ©] #] &22)& A A
o reservedSystemCPUs uH MHFE A2y} o] B= 2 systemReserved 2! kubeReserved v
INHFE AFE-3Ee] of ¢ = 2l= CPUE ti A gy th.

=.=_°|£Jlm

1L FAsEE =E £3 MCP(R4l 74 )2t 449 Sl 7bA syt
I $ oc describe machineconfigpool <name>

& =¥ e AEU

$ oc describe machineconfigpool worker

o
i)

a)

Name: worker

Namespace:

Labels: machineconfiguration.openshift.io/mco-built-in=
pools.operator.machineconfiguration.openshift.io/worker= ﬂ

Annotations: <none>

API Version: machineconfiguration.openshift.io/v1

Kind: MachineConfigPool

@ veraue Ay

2. KubeletConfig CR<] YAML 5} S A A3 & o}

apiVersion: machineconfiguration.openshift.io/v1
kind: KubeletConfig
metadata:
name: set-reserved-cpus ﬂ
spec:
kubeletConfig:
reservedSystemCPUs: "0,1,2,3" 9
machineConfigPoolSelector:
matchLabels:
pools.operator.machineconfiguration.openshift.io/worker: " 6

220


https://access.redhat.com/documentation/en-us/openshift_container_platform/4.9/html-single/scalability_and_performance/#using-cpu-manager-and-topology-manager

3 CRovAES YT

I $ oc create -f <file_name>.yaml|

F7teas

3+ 2} A gk U 82 OpenShift Container

e systemReserved % kubeReserved wjj 7}j ¥ 5= of T
23 A L.
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Platform 28] 28 9] == gl S =3}

5.12. KUBELETS] TLS Het x 2 &4 3}
TLS(Transport Layer Security) ® ¢F 3z 2 3 & Al-&3}o] HTTP A1 < &3 & uj kubelet0ﬂ 2 Q3 TLS
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TLS(Transport Layer Security) ®.QF 3z 2 I & A}8-3} o t} k3t OpenShift Container Platform +4 8.4
o 223 TLS 4T E Aol T 4= A5}l OpenShift Container Platform TLS X 9F = 2 & Mozilla &
;(]— :rL/d 7] HEo 2 fsh,] 1;}

7F A Q400 ] b2 TLS Heot 229 Z sy E XA S = A5y
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5.12.2. kubelet®] TLS ®H otz &3 A

HTTP A1 o &2 & uj kubeletol] th 3 TLS X ot = 228 4 5w ™ KubeletConfig CR(AF-&-#} 4 €]
B a2)e YA Se] 54 msol ol Al Ao El Abe A A TLS Wt 22 S g g ek TLS 1
o 2 o] AR e AL 7|E TLS Rl 22 -2 Intermediates] U t}.

ZAUA == 4] Old TLS Bt == 8 & 4 3= A& KubeletConfig CR

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

spec:
tisSecurityProfile:
old: {}
type: Old
machineConfigPoolSelector:
matchLabels:
pools.operator.machineconfiguration.openshift.io/worker: "

T 9 == 9] kubelet.conf oA FAH TLS HotZ 2ol a5 W HATLSH AL ol 4= 9)
FYth

A 27 A
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e cluster-admin & &29] A} &2 Z & ~Fof AAM AT 4 glojof )

A=}
1. KubeletConfig CRS Aj 4 alo] TLS H e x2S 1A gt}

Custom > = 511 ¢J o] Al Z KubeletConfig CR

apiVersion: machineconfiguration.openshift.io/v1
kind: KubeletConfig
metadata:
name: set-kubelet-tls-security-profile
spec:
tisSecurityProfile:

type: Custom ﬂ
custom: 9

ciphers: e
- ECDHE-ECDSA-CHACHA20-POLY 1305
- ECDHE-RSA-CHACHA20-POLY1305
- ECDHE-RSA-AES128-GCM-SHA256
- ECDHE-ECDSA-AES128-GCM-SHA256
minTLSVersion: VersionTLS11
machineConfigPoolSelector:
matchLabels:

pools.operator.machineconfiguration.openshift.io/worker: " ﬂ

TLS = ot = 2 2 /3 (0ld Intermediate 5=+ Custom)3 %] A §4 v} 7] 27k
Intermediates] Y t}.

rlo

A

fad

EH
2

r

DEDEE

r

4eg A4

m

U,

o

e old: {}
e intermediate: {}

® custom:

© custom 2] B¢ TLS 455k 5% W A4 5 S ETLS WAL APk

Q el AP TLS Bt 222 & A &38 & =2 WAl 74 Z gol &S XN FYh

2. KubeletConfig ¢ 24 € = A A o}
I $ oc create -f <filename>

Zel2E o) 494 = Sl upek PAE w0} S 4R YR kA sl gy
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I $ oc debug node/<node_name>

ol
b
I
u
jines

223



OpenShift Container Platform 4.9 ==

2. g A Yo A /hostE root HH E 2] = A T}

I sh-4.4# chroot /host
3. kubelet.conf 1} &} & 3}9] s T}

I sh-4.44# cat /etc/kubernetes/kubelet.conf
=9 9

kind: KubeletConfiguration
apiVersion: kubelet.config.k8s.io/vibetal

"tIsCipherSuites": [
"TLS_ECDHE_ECDSA_WITH_AES_128_GCM_SHA256",
"TLS_ECDHE_RSA_WITH_AES_128_GCM_SHA256",
"TLS_ECDHE_ECDSA_WITH_AES_256_GCM_SHA384",
"TLS_ECDHE_RSA_WITH_AES_256_GCM_SHA384",
"TLS_ECDHE_ECDSA_WITH_CHACHA20_POLY1305_SHA256",
"TLS_ECDHE_RSA_WITH_CHACHA20_POLY1305_SHA256"

1,
"tlIsMinVersion": "VersionTLS12",

513. 7141 74 o 2 v =Y
M Al A4 8 & Machine Config Operatore] ARy Uth S8} 2~E 9 B E oA s gyt HAl
FA YRS 72 o] A WA U Ay o] EE A s}

513.0, 541 74 o & vl =

OpenShift Container Platform 4.35-E & Al 4 g oA 4 & =g
2] & Prometheus 28] 28 RUE Y 28 S Algalo] AA 28 = &5 T

& B0 Bo] o] 2§ W =2 ol Aw o] AT

a3
* Name* 4 Description oA *Z BA B A HE AT EAS 4o U473 o
E YetYYth ol g st ZA 7 A SHHE dulo]E B o]l =rt AP HA S F A
- "HDP.
=37
AR FEo= 54 ZE /M4 &&= ¥ o] 235 X 1 oc adm must-gather 5 & & A}
&35te] 7H XL A 22 JFS AT F AFY

¥ 55.MCO v EZ
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mcd_host_o [Istring{"os", MCD7} 23 %<l OS(¢]: RHCOS
s_and_versio  "version"} T+ RHEL)S ZA Yt
n RHCOS<] 7 ¢ wzl o] Al gd Y

£

o
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- —

mcd_drain_e  {"drain_time"

= d o JFatelw of e ¥ A
rr* , 'err"'} 234t}
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$ oc logs -f -n openshift-
machine-config-operator
machine-config-daemon-
<hash> -c machine-config-
daemon

mcd_pivot_e [Istring{"err", W ZF =23 oF7FTAIASFYUL I
rr* "node", 7F %
"pivot_target

"}

*

$ oc debug node/<node> —
chroot /host journalctl -u
pivot.service

Eets EE S A st
machine-config-daemon 7 &)
oyl =avt & Fx AdFYTh

$ oc logs -f -n openshift-
machine-config-operator
machine-config-daemon-
<hash> -c machine-config-
daemon

_4

mcd_state [Istring{"stat FAE = WA A HE A FrFRAVFZEE A e A
e","reason”} kb dHE AR "2 Yot RS FxsAAL

4 5" ASE U A sk

A% o) 7} 3Pt} $ oc logs -f -n openshift-
machine-config-operator
machine-config-daemon-
<hash> -¢c machine-config-
daemon

225



OpenShift Container Platform 4.9 ==

=

o]

mcd_kubelet
_state*

mcd_reboot_

err*

mcd_update
_state

o mUE /|

o ZEXE

5.14. ¢1 =

226

of!

Al
e

=

[Istring{"err"

}

[]string{"mes

sage ,
node"}
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$ oc debug node/<node> —
chroot /host journalctl -u

kubelet

$ oc logs -f -n openshift-
machine-config-operator
machine-config-daemon-
<hash> -c machine-config-

daemon

o 4} 7k rendered-

master/rendered-worker-
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$ oc logs -f -n openshift-
machine-config-operator
machine-config-daemon-
<hash> -c machine-config-
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https://access.redhat.com/documentation/en-us/openshift_container_platform/4.9/html-single/support/#gathering-data-about-your-cluster
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I $ oc get infrastructure cluster -o jsonpath="{.status.platform}'
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5.14.1. OpenShift Container Platform <1z g} 24 9 A&
TS ¢z 2} ¢ 3 2 = o A] &= OpenShift Container Platform 24 2} 4] B 2= 8] 4 o] whA) 3} %] 9k T
e ul~E o)A A3 5= Kubernetes 2 OpenShift Container Platform A E & Zg) ¢l A H] 2~
o 7|& E4H
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o N8R AY ZRAEE RUHYHNG TH 242 EFD FH2H MEY 54 EE 2 Y
EER LIRS

o XY HA 2A

e AMH|A H=EZH

® Red Hat Quay

® Red Hat OpenShift Container Storage

® Red Hat Advanced Cluster Manager

® Red Hat Advanced Cluster Security for Kubernetes
® Red Hat OpenShift GitOps

® Red Hat OpenShift Pipelines
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I $ oc label node <node-name> node-role.kubernetes.io/app=""
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a. Scheduler ¢ 2 A E = g3t}

I $ oc edit scheduler cluster

b, AAF == A

—

el 7] = A}-8 351> defaultNodeSelector & = = +7}

Fuch
apiVersion: config.openshift.io/v1
kind: Scheduler

metadata:
name: cluster

spec:

defaultNodeSelector: topology.kubernetes.io/region=us-east-1 ﬂ
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H OpenShift Container Platform A el o] U7} 4 & vl 2] A S ZFste] AHY7l F5E + I
=4t

Ad Wz FAZ g AH oY &4 WA Ae ol w2 & F&3] 2F 8 oF U
o o5 3212 A3t kmem_cache oA AL&-3l= vl 28] ¥ FH T = dFYTh o714 nproc
£ nproc HF oA Bk A2 @9 YU Aol 8 F 9 &2 o] gholl AHElolY v R 8 A}
& B g grolojof .

=
Z=
\

I $(nproc) X 1/2 MiB
6.2. PODE u] £ 35}7] Ao INIT CONTAINERE A}-£35lo] 2] 4=3)
OpenShift Container Platformol 4| = ol E2] Al o] A Ad o] Kt} AR AP 51 q) o]u] ] gl=

fredE == 44 23] EES ¥34T 5 Jd+= 55 AE v Init Containers A3 34th.
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6.2.1. Init Container o] 3

Init Container 2] 422 A}-§ 5o Lhv] ] PodS Wl £ 5t7] o) 442 +4 5 Y&Uth

Podoll = ol 2] Al o] A ZAH o] ¢ o % Init Container’l 92 4 2 &Yt} Init ContainerE A1£-3}
AAY 23HE 2 oIy Z=E AT 5 A5

Init Container= 432 53 4 dH54U.

|

Q) olml Aol gl ARl tiet FLelE EE ALSR Ho IEE T o F Sol, 4

A F°ll sed, awk, python = diget 22 & AHE-3817] 913 T o|m| A oA oA & e
Fart syt

[}

= ==

A=Al o] d AEoldoll A QAT 5 gle B i3 A= A7 o] U A 2H)
BH717} 4 AEoly g g =2A XA HE= Linux Ul g &3 o] =& ARy o

7} Init Container= o3 ZElo| & Al &5l7] Aol Ag& o2 g5 o Ut o] 93] Init
Containerdl X1 = 2 7}A] ALd =7 J3to] =2 w714 ¢ Aeo] ] A ZS s ALY (AT
Je AL EHS ATI U

qd=

i

o] B-&-& Init Containers A18 8 4 Q= 2 7k Wi Aok

The 2o A WE S ALgst] A2z A4 R WA Zg Y
I foriin {1..100}; do sleep 1; if dig myservice; then exit 0; fi; done; exit 1
the3t e B o 2 5t9] APl 97 A u| o] o] PodE 5= h.

H

$ curl -X POST

http://$MANAGEMENT_SERVICE_HOST:$MANAGEMENT_SERVICE_PORT/register -d
‘instance=$()&ip=%$()’

231



OpenShift Container Platform 4.9 ==

sleep 607} 2o @S A1g3lo] @ A oL E A %37 Aol A 7P

Git ) ¥4 2 S 2ol 2A gt

T ALA UG A2 WIS S AVH) 12 S AAoIA AT 24 A g E
o= 44T ol & 5ol POD_IP g2 740l 4432 Jinjag AHg-stel 713 4 74 3
= 44

L

A 3 Ul &2 Kubernetes A4 A& Fxs4A L.

6.2.2. Init Container A A

T} o Al o 4 = Init Container 5 71 7} Y& 71k3 Pod S 7HekalAl AE 3ot R ¥iA] Aeoly e
myservices 7|t 3L F WA ZdH o] = mydbs 71Ut F ZAH 0|97t 5 ¢k5 EH Pod7t Al
Zg Y.

Az

Init Containerol] o 3 YAML 2 A Ao},

apiVersion: v1
kind: Pod
metadata:
name: myapp-pod
labels:
app: myapp
spec:
containers:
- hame: myapp-container
image: registry.access.redhat.com/ubi8/ubi:latest
command: ['sh’, '-c', 'echo The app is running! && sleep 3600']
initContainers:
- hame: init-myservice
image: registry.access.redhat.com/ubi8/ubi:latest
command: ['sh’, '-¢', 'until getent hosts myservice; do echo waiting for myservice;
sleep 2; done;’]
- name: init-mydb
image: registry.access.redhat.com/ubi8/ubi:latest
command: ['sh’, '-¢', 'until getent hosts mydb; do echo waiting for mydb; sleep 2;
done;']
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myservice A 8] 2] gk YAML 318 A A o).

kind: Service
apiVersion: v1
metadata:
name: myservice
spec:
ports:
- protocol: TCP
port: 80
targetPort: 9376

mydb A 8] 2] o3t YAML 3< & A A S

kind: Service
apiVersion: v1
metadata:
name: mydb
spec:
ports:
- protocol: TCP
port: 80
targetPort: 9377

o2 43S A3 sl myapp-podS A Ftt.

$ oc create -f myapp.yaml

2 o

o

I pod/myapp-pod created

Pod 48l £ Sl g}

$ oc get pods

2 o

o
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NAME READY STATUS RESTARTS AGE
myapp-pod 0/1 Init:0/2 0 5s

°] Pod ZHl= t7] 92 Yebdyt.

oo B dayste] Aul2s A4 T

I $ oc create -f mydb.yaml

I $ oc create -f myservice.yaml

%9 o
NAME READY STATUS RESTARTS AGE
myapp-pod 11 Running 0 2m

6.3. 2852 AH&-sto] AE ol H ol FA

e ol 9 L2 AA AL AU 74'51]"]1«17}% stAY TA=HA Heolg 7t ""‘%‘/]E}- Fhe
AH8-ste] Pode] AEI o] oA ALG-5h= HIolHE A2 o dFUT £F2 Pod 3 ¢ HolH7}

X351 Pode] Arolul o] o4 =@ & gl Tl d e 2l e

6.3.1. =5 ol

ol

F2 Pod 2 &% Aol oA A8 5 =
-—WE%ﬂﬂé*Eﬂﬂ%@ﬂﬁﬂ%*#ﬂ%ﬂﬁhﬂmﬂb%ﬂ%@—
2 A A%E Zezs} AP
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37 93

2F Y 2ol 2FIFREA FAF F OFA AL B AL S RE Y
49 sEPUS. ol e 2

OpenShift Container Platformeoil A4l = mount € 2] €] o] A 9 fsck
S EFS FUEIAU 7IE EEF S QU0 EE o g Y.

=
T
=

=

2
2 ¥

© gl mA19] A @ e e 2l emptyDirg U th. %l 2= Podell AHo2 4

Za 2 #2277} FSGroup o]/l H = 4 35151H Pode] FSGroup s 7|utoe = 3t
&gl wet emptyDir 25 22X 7 AFE - A5y

6.3.2. OpenShift Container Platform CLIS A}-&3lo] & Y]

CLI ¥ oc set volume2 AH8-3te] Bx| AEEY &= vl —‘.LHaJr 722 Pod &30 Q= 28 A
o BF L EF vILEES F/151 2 AAT 4 AFUth Pode] 2F E Pod 1E30] 3l 2B E
®ude £ Adsun

oc set volume FF oA = b5 22 AW FE2 AHEHY
I $ oc set volume <object_selection> <operation> <mandatory_parameters> <options>
QHAE HE)

oc set volume 3 & o]l /] object_selection vl 7 ¥ S=o)] T} 2 5 sh= XA T
¥6.1. 284 E M9
T A o
<object_type> <name> 3 <object_type><] deploymentConfig registry
<name>=<- A ¥l g}
<object_types/<name> 3 <object_types2] deploymentConfig/registry

<name>=<- A ¥l g}

N

<object_type>-- 1% 9 2 Ae 7)) 2l X 3}
selector=<object _label_selec 3 <object _type><] & 22~
tor> e ) o},

+  deploymentConfig--
A selector="name=registry"

m{m r IF
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TE A o
<object_type> --all 3 <object_types><] == 24 deploymentConfig --all
25 A9 gyt
frs-- aorE ARst=d AHE S 2 -fregistry-deployment-
filename=<file_name> o] 2, gdE g & URLYY config.json
2]

oc set volume ' & 2] operation vl 7]j 1 4=9]] --add 3= --removeE XA P t}.

REZFise A9 Ao dFHAH Holl o= A A 289d .

RE SHL AU @ g dFH™ Hol ot MM 4Pk

6.3.3. Pod?] 2§ % &F vI+E U2

Pod == Pod &1 &

P
1o
e
i
s
e
o
=)
Mo
[t
it
L
e
1
=
¥o
i)Y
v
v}

Z2A 2

2§ E%

tlo
ki

Naen o

oo

= Sy

I $ oc set volume <object_type>/<name> [options]

2N At $AS 2P
+A4 ek 71
--name EF ol FYYTL
-c, --containers o202 Aol = M3} ha
TAhet A sk S =TkE ME
e e sy
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I $ oc set volume pod/p1

[}
REWME 4 HolE BF vig ddsEd g2 A3Fug
I $ oc set volume dc --all --name=v1
6.3.4. Podol] &§ F7}
Podol £§ % &F vIRES 718 & A5t
ZEAX
BF, 2§ v2E T & 08 Pod 930 FrsE @ eS¢ Ad g
I $ oc set volume <object_type>/<name> --add [options]
%62 EF FUl AdEH= 34
Rl A 718
--name =5 olFYdYH A7 3hA] &
Yt
-t, --type EF Ao ol EdYt. Xd=+=  emptyDir
zr-e emptyDir, hostPath,
secret, configmap,
persistentVolumeClaim ==
projected] 1 o}
-c, --containers o]Zo 2 Aoy E Ad gy} >
Ao dA e e L =T E s
AR = AdSFYT

|o
1)
offt
|o

67¢. AH ol &Y

2 A4
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4 A

-m, --mount-path Aegk e ol i nteE A
2tk AdHolH R E,/EE S
2Eg A ool FdT A=
o uhE3HA] wp4 Al Q. Z1H o]
7} 32 E [dev/pts 51 3} 7o) &
Ao e A TEE AL
g o] 44 5 syt /hosts
ALgste] ZAEE mEESE A
o] A gt

--path FTEEARYYr -

type=hostPatho) o & 2 4= uj 7))

Haedynh deoly £ E,/®
FEESHAH AN A TL T
2ol mpESFA] upA Al Q.
Hrl 3 2E /dev/pts 1}

= | =3
FRF AP A& A B2E A

Zglo] £48 F A&tk

/hoStE A1 &35l] S AEE bl E

sk Zo] ek g o,

--secret-name Bt o] 2t} -
type=secreti tj s & = ujj 7]
FUYTh

--configmap-name 2K W] o] 29T} -

il

type=configmapqi o g = 5= nj

AEFdy ot

--claim-name T EF UL ol EdY -
type—persistentVqumeCIaim

of tha d= w7 Ay ot

=--source JSON #AE 2 d EF &2 A
B

AU ot EF A2 -
=
T

typeoi A = &t=] &
&= o] FHFUTH

-0, --output FAE QHAEZS A oA G
o] Est= Al EA G ok A =
= 7k json, yamlg Yt}

--output-version AR Ao T = QHAE
93

d& =9 334 AHFUd
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g A 2 E 2] DeploymentConfig S B A E o) A &F &2 emptyDirS 571312 H oS 4
3.

I $ oc set volume dc/registry --add

d 6.1. BFo] F71a AEZ vl A

kind: DeploymentConfig
apiVersion: apps.openshift.io/v1
metadata:
name: registry
namespace: registry
spec:
replicas: 3
selector:
app: httpd
template:
metadata:
labels:
app: httpd
spec:
volumes:
- name: volume-pppsw
emptyDir: {}
containers:
- name: httpd
image: >-
image-registry.openshift-image-registry.svc:5000/openshift/httpd:latest
ports:
- containerPort: 8080
protocol: TCP

EF &2 emptyDir & F713th.
A AEZZ r19) EIH] 1 ot secret1 & A2l BF v1L 571513l /data: 9] Ad ol

Yol vl gEsta W b AT

$ oc set volume rc/r1 --add --name=v1 --type=secret --secret-name="secret1’ --mount-
path=/data
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S YAMLE A g3l 2FS 3718 5= AU,

it
2
e
dz
2
)
[t
i
v}

o 6.2. 2F @ A =3l0] F7}

kind: ReplicationController
apiVersion: v1
metadata:
name: example-1
namespace: example
spec:
replicas: 0
selector:
app: httpd
deployment: example-1
deploymentconfig: example
template:
metadata:
creationTimestamp: null
labels:
app: httpd
deployment: example-1
deploymentconfig: example
spec:
volumes:
- name: v1
secret:
secretName: secret1
defaultMode: 420
containers:
- name: httpd
image: >-
image-registry.openshift-image-registry.svc:5000/openshift/httpd:latest
volumeMounts:
- hame: vi
mountPath: /data

EF 2 A=2HS F7UY
e ol uLE A2 E F7HUY

a9 olFol pvelQd 71E I+ BF viE t=3A9] vl 74 de.jsondl F71skE ™
/data2] Ad o] clo] BF S vl E3}3L A v A DeploymentConfig S BEAEE o] EF}
Yt
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$ oc set volume -f dc.json --add --name=v1 --type=persistentVolumeClaim \
--claim-name=pvc1 --mount-path=/data --containers=c1

te g

2 YANMLS 5 §3to] 2§52 718 £= d5Uth

o 6.3. 4 BFol 718 A= v 74

kind: DeploymentConfig
apiVersion: apps.openshift.io/v1
metadata:
name: example
namespace: example
spec:
replicas: 3
selector:
app: httpd
template:
metadata:
labels:
app: httpd
spec:
volumes:
- nhame: volume-pppsw
emptyDir: {}
- name: v1
persistentVolumeClaim:
claimName: pvci
containers:
- name: httpd
image: >-
image-registry.openshift-image-registry.svc:5000/openshift/httpd:latest
ports:
- containerPort: 8080
protocol: TCP
volumeMounts: g
- hame: vi
mountPath: /data

F7 g

o

‘pvel;(el)Ete 4+ 25 F4d1Y

Adoly vt E A7 2 713
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BE EA AEEHAA 74 v d o] 5125¢45f9f563<1 Git 2] XA E 2]

https://github.com/namespace1/project1 S 7|vto 2 2§ v1g F713tad 2L A3 3

o}

$ oc set volume rc --all --add --name=v1 \
--source="{"gitRepo": {
"repository": "https://github.com/namespacei/projecti”,
"revision": "5125c45f9f563"

)
6.3.5. Pode] 2§ 2 2§ vl 2E Yulo|E
PodelH 2§ 2 2§ vrheES £ 8 & 51t

EZZAX

e

--overwrite 385 ALg-ste] 71E 25 S Yol EY Y

I $ oc set volume <object_type>/<name> --add --overwrite [options]

EA AEZ 9 7|E EF VIS 7IE 9T EF SUY pvclE ZASHA b5 23

$ oc set volume rc/r1 --add --overwrite --name=v1 --type=persistentVolumeClaim --
claim-name=pvc1i
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& YAMLS # g3t 252 A

]

T JAFH

o 6.4.PVC 1021 @7 25 a0l A 24 A=sa A4S

kind: ReplicationController
apiVersion: v1
metadata:
name: example-1
namespace: example
spec:
replicas: 0
selector:
app: httpd
deployment: example-1
deploymentconfig: example
template:
metadata:
labels:
app: httpd
deployment: example-1
deploymentconfig: example
spec:
volumes:
- name: v1 ﬂ
persistentVolumeClaim:
claimName: pvci
containers:
- name: httpd
image: >-
image-registry.openshift-image-registry.svc:5000/openshift/httpd:latest
ports:
- containerPort: 8080
protocol: TCP
volumeMounts:
- hame: vi
mountPath: /data

d+ 25 FdY9L pvel 2 AF YL

DeploymentConfig ¢ B4 = d1 v} &= §4< 2§ viel /opt= WA selw th&-g Aa
U,

I $ oc set volume dc/d1 --add --overwrite --name=v1 --mount-path=/opt
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S YAMLS A 835l nfLE AL HA

e

FE Ut

o] 6.5. mount x| o] opt =2 XA A M= Wl FAYY .

kind: DeploymentConfig
apiVersion: apps.openshift.io/v1
metadata:
name: example
namespace: example
spec:
replicas: 3
selector:
app: httpd
template:
metadata:
labels:
app: httpd
spec:
volumes:
- hame: volume-pppsw
emptyDir: {}
- hame: v2
persistentVolumeClaim:
claimName: pvci
- name: v1
persistentVolumeClaim:
claimName: pvci
containers:
- name: httpd
image: >-
image-registry.openshift-image-registry.svc:5000/openshift/httpd:latest
ports:

- containerPort: 8080
protocol: TCP
volumeMounts: ﬂ

- hame: vi
mountPath: /opt

U E X3S /opt = A4

6.3.6. Podol A 2F % 2§ vlLE A7

Podol A && == 2§ "I*EE AlA

1]
4
32
oy
kJ
k)

Z2A 2
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Pod EZ8 94 EF& AAG Y 35 53

o

U,

I $ oc set volume <object_type>/<names --remove [options]

X 63. EF AAd ALH= FA4

+A4 ek 71
--name EF oYY
-c, --containers ol FoF Aol E Ae ) h
Aot A et U ETtE e
AR S dEUT
--confirm o o] e BEFS AAT A

-0, --output THE LEAEZS A oA
olEshe thal EAFYL A9
= -2 json, yamlyj u

--output-version 2] A # 2 Y oHAE api-version

2
i
il
)
v
oo
L)
i
ur)
L
fu)

DeploymentConfig ¢ HA E di1dA &F viS AlASHEYH b3S 23 o
I $ oc set volume dc/d1 --remove --name=v1

DeploymentConfig 2 B A E d12] Ad o] A 7"‘26‘}11 e 7% d19] A= oA c19]
A B85 V1S k2 E SASHAL E5 VIS A ASHE Y O3S A3 o

I $ oc set volume dc/d1 --remove --name=v1 --containers=c1
BA AEEY r1e] RE BFL AAGAE 022 AP
I $ oc set volume rc/r1 --remove --confirm

6.3.7. Podoll 4] T3t &9 25 74
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HE9 FE EH 1 H]—rOI] subPath & XA 1+ volumeMounts.subPath <4
o Podoll A th¥a § 52 shto] 2FS ZRIES 2FS 7AE F I5Uth
ZZAH
1.
259 9d =2 g9l ocrsh 3 & A3 Fu.

$ oc rsh <pod>

2 o

o

sh-4.2$ Is /path/to/volume/subpath/mount
example_file1 example_file2 example_file3

subPathE A4 ).

subPath 1] 7| A 4=7} 34 Pod A}2k9] o

apiVersion: v1
kind: Pod
metadata:
name: my-site
spec:
containers:
- hame: mysql
image: mysq|
volumeMounts:
- mountPath: /var/lib/mysq|
name: site-data
subPath: mysql ﬂ
- hame: php
image: php
volumeMounts:
- mountPath: /var/www/html
name: site-data
subPath: html g
volumes:

246



- hame: site-data
persistentVolumeClaim:
claimName: my-site-data

g o] Bl vl o] 2= mysql Zd o] A Z Pt}

HTML 282 html Zd 9 AZg Ut}

6.4. 4R BH2 AHE el BF vl

o ¥ BFL A e 71E BF 222 5YF g G

0e F3e) BF 228 A4+ deUn
[ ]
Het
[ ]
Config Map

Downward API

B E &2F Pods} FL 3 vl &3 o] 29 flojof Pyt

6.4.1. o} EF o3l

g BES NG BF 229 2§ 9 b o) WP T 5 o] AHSAE h2 53

67¢. AH ol &Y

]
4
s
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o8 Hete] 7], 4 9, Downward APl A B & A} 835l 9 BELS 502 A9 TG
HagE ggd 4u Az:g} A 2 9

o Bt 7], 4 W, Downward API B & & ALg-sto] & BF S AL 7 359 7
25 BAH o2 XA st 1‘4 BF FH=E 449 Ao F dFH

Linux 7]ut 3Z = o] B ol Ad ~Ed] RunAsUser @A3to] A A 7L oA} o= A
H ol AFE-AF AFA S 235 2412 Aol AA H o HF Y. 284 Windows<}
= =3} RunAsUsername d3lo] Windows Poddl] A= 7 ¢ kubeleto] A] oA} BFo
do g AFAS 2uEA AR T 5 g5

u}2} 4] OpenShift Container Platformo]| A 4 3] 5] = Windows <l 2ol =
Windows Pod¢] B ¢t A€ A~ E o] A3 ¥ RunAsUsername d3to] 28 5 %] et

e

the Ak el ol E g BFL AL BHS naF U

T4 W, w<l, Downward API

dd 25 AHest ¢t £8E A dlolH7E e AH U E W £ F JdFU T ol &
222 AL SHE ol =2 Al o] A2 Kuberneteso] RHOSP(Red Hat OpenStack Platform)= wj) £ 3t
T IFUT AP 28 2294 = HZE ALE-3t=A o w2t 4 v olHE g =24 o] L3 of
& % dUth Podell T2 M T B AE R 2ulo] x4 = A Downward APl 48] 7]
metadata.labels= A}-§3lo] £ulE RHOSP 742 AA S 4 A5t

T+ Bt

Aol 2 s} deE Al E WX T 4= et A S &

oA 2FL AHgSE 74 w
A58 S B 7 WA S d5sE AGolA 74 WS 4 >

Vault ¢ 39S 21835}
AFU

T4 @ + Downward API

‘¢ £5FS AH8-5t1 Pod o] 5 (metadata.name A9 7] & F3 A 3)S E3ste] 7S AL
B LA AT F AT 8

& gtk el o) o FAACINA 1P +4& A5k
A3 971 Pod ol 5 A28 & d&th

1 <t + Downward API
A BFL AHEEHE BeES FNT] 2 AHE-8le] Pode] ] ¢ 29 o] 2~(metadata.namespace 41

971& Fl *ﬂl)e #3531 5 AFUT o] Al S AH8-5A Operatorol 4] o Z2] A o] A& AH-&-3t
of ¢33td AES AHESHA FAaE UlYEFHolA AR E HASA A2 5 AFU
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6.4.1.1. Pod A} <t9] o

flo

&2 ddH s 2855 A4 sh= Pod AHS9] dldyt

K <ok, Downward API, +4 W o] 21+ Pod

apiVersion: v1
kind: Pod
metadata:

name: volume-test

spec:

containers:

- name: container-test
image: busybox
volumeMounts:

- name: all-in-one
mountPath: "/projected-volume"e
readOnly: true

volumes:

- name: all-in-one 6
projected:

defaultMode: 0400 )
sources:
- secret:
name: mysecret ﬂ
items:
- key: username
path: my-group/my-username G
- downwardAPI: Q

items:
- path: "labels"
fieldRef:

fieldPath: metadata.labels
- path: "cpu_limit"
resourceFieldRef:
containerName: container-test
resource: limits.cpu
- configMap: @
name: myconfigmap
items:
- key: config
path: my-group/my-config
mode: 0777 m
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2]

B gho] AE vAME HHE ] F2E AF I

readOnly E true= 243t}

volumes &=

tilo

Frbstel 2t ol BF 228 14D

%

42
o
4
)
mg_’[r
L
2
o
42
to
Iz
o
[t
lo
o
all
o
1S
JH
o
L
2
>
ofo
o
)

mountPath o} o] B¢t 5} o] AR = A F ) o 7194 1t 91U L /projected-

volume/my-group/my-usernamel 2141 t}.

Downward APl &~ 2E F7}3 o
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a1

Podell Zi”Hl o] 7} o 2] 7] A= B 7+ Z o] o] volumeMounts A A o] ¢ oo}
StAIRE volumes 432 shgt glom gy

710l otd A3 =7} A E Beto] o2 7§<¢l Pod

apiVersion: v1
kind: Pod
metadata:
name: volume-test
spec:
containers:
- name: container-test
image: busybox
volumeMounts:
- name: all-in-one
mountPath: "/projected-volume™
readOnly: true
volumes:
- name: all-in-one
projected:
defaultMode: 0755
sources:
- secret:
name: mysecret
items:
- key: username
path: my-group/my-username
- secret:
name: mysecret2
items:
- key: password
path: my-group/my-password
mode: 511

Fx

defaultMode = 7 2§ 227} obd ol FE AR AP 5 QA& Th A% 9
oA e U= A ol ik modes WA M o7 AR 5 2lauh

6.4.1.2. A= A 318 A3+

TR AR FL W A 2

o

=
=
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AP =S AHgstel o7 N9 /1 T4 5 Pod Algol AT RO T SAHA FH

i

o E}u ]Zi] ] 4] mysecret @ myconfigmapol] (A A A== Y.

apiVersion: v1
kind: Pod
metadata:

name: volume-test

spec:

containers:

- name: container-test
image: busybox
volumeMounts:

- name: all-in-one
mountPath: "/projected-volume
readOnly: true

volumes:

- name: all-in-one
projected:

sources:
- secret:
name: mysecret
items:
- key: username
path: my-group/data
- configMap:
name: myconfigmap
items:
- key: config
path: my-group/data

Hl—xgzsl- = olis]. A AZ2 Pod AA A RE A2 Y gj]z(_] Qo]lm 99 Alva e
o%ax%z FEol WP W A2 AYY Pa 2t oA BE &

AR AR S ARt AF ol 4 dlolEl o AR se] FEo] WASHE A5 g0l A 9} vhRAA
= A% o4 olEl7} o] de] RE 2 AaS PolFun.

6.4.2. Pod?| o)} 25 74

A EBEFS AAS = 98 EF o/af 2 25 Y A= 43S s A L.
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e AANNE ol BES AFSalo] 71E 1 BE A2E vpeEsE P L RAF U o] B
2 Abg-stel 28 HAolA ALER o] § B 4T WS AT & AFUth 1A T Y BFL AHS
she] stitel Avol & A st Pods A4 sl FAT Z6 tidE o] ¥FS vheE L)

apiVersion: v1

kind: Secret

metadata:
name: mysecret

type: Opaque

data:
pass: MWYyZDFIMmU2N2Rm
user: YWRtaW4=

A9 95uth

e

user 2 pass 32 base64= Q139 H a3t

T}& d Ao 4] = adming base64 A A o = W oZF1t},

$ echo -n "admin" | base64

2 o

o

I YWRtaW4=

TS oA oA = ¢t 5 1f2d1e2e67dfS base64 F A 0 2 1o EUT}.

I $ echo -n "1f2d1e2e67df" | base64

2 o

o
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I MWYyZDFIMmU2N2Rm

o 8 Agate) Boke A FY T
I $ oc create -f <secrets-filename>
g 58 og3t 25U

$ oc create -f secret.yaml

2 o

o

I secret "mysecret"” created

e B S Abgste] mote]l AN AYEA FAF 5 AFUTh
I $oc get secret <secret-name>
% 59 e 24U

I $ oc get secret mysecret

2 o

o

NAME TYPE DATA AGE
mysecret Opaque 2 17h
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I $ oc get secret <secret-name> -0 yaml
q= &9 a3 2FUyh

I $ oc get secret mysecret -o yaml

apiVersion: v1
data:
pass: MWYyZDFIMmU2N2Rm
user: YWRtaW4=
kind: Secret
metadata:
creationTimestamp: 2017-05-30T20:21:382
name: mysecret
namespace: default
resourceVersion: "2107"
selfLink: /api/vi/namespaces/default/secrets/mysecret
uid: 959e0424-4575-11e7-9f97-fa163e4bd54c
type: Opaque

volumes A o] 34 o33 fAH Pod 4 3 S A4

o

apiVersion: v1
kind: Pod
metadata:
name: test-projected-volume
spec:
containers:
- name: test-projected-volume
image: busybox
args:
- sleep
- "86400"
volumeMounts:
- name: all-in-one
mountPath: "/projected-volume"
readOnly: true

volumes:
- name: all-in-one
projected:
sources:
- secret: ﬂ
name: user
- secret: 9
hame: pass

Yt

67¢. AH ol &Y
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AT Bete] o] g Th,
74 A4 PodE AA T
I $ oc create -f <your_yaml_file>.yaml

A% 59 et 2E

$ oc create -f secret-pod.yaml

2 o

o

I pod "test-projected-volume" created

" ped Aelolui7} A5 Fe1A Felg 5 Pod W7 AFFS Felghc
I $ oc get pod <name>
q= &9 g3 2FUoh
I $ oc get pod test-projected-volume
=92 g3 fARY O
=9 4
I NAME READY STATUS RESTARTS AGE
test-projected-volume 1/1 Running 0 14s
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! & Eu2 oA oc exec 8 H S AHE-Sto] Aa 2 AH oY €& U
I $ oc exec -it <zpod> <command>
d= 9 a3 25U
I $ oc exec -it test-projected-volume -- /bin/sh
8.

) 4] projected-volumes T] A E] g o] o] &7} £3HE o] A=A AP

o

I l#1s

%9 o
bin home root tmp
dev proc run usr
etc projected-volume sys var

6.5. ZIg| o] oA APl S BAEE AL&3l =5 3]-§&

i)

Downward API= OpenShift Container Platformol] 2§51 %] ¢¢31%= A o] oA APl @ H A E
AR E AT F A= MAYUSEUS o] 83 Rl = Pod o] &, vl &3 o] &, 2| 4 Fho] £3
HUo. el = 87 Wg £ 5§ 21223 AHE-5te] Downward APIS] J B S AL S = <5

Ut

6.5.1. Downward API= A}1-&-3}o] #AH o]l Pod AW =%

Downward API¢l = Pod o] &, Z2A E, 24X 33 242 A 17 gy, Aeojy = 873 M
Ex 8 8298 AH8-ste] Downward API9] B H & AHE 2 5= 5y T

Pod U] ¥ =+ FieldRef APl %3 & A}-&35lo A =lg ). FieldRefoll = &+ 7112 2 =7} A5

257



OpenShift Container Platform 4.9 ==

g= A
fieldPath Pode} A& st el g =9 A2y th.
apiVersion fieldPath 21 g) 7] = s 4 sk API ¥} A Y Yt}

AA vl APl A 23 Ae 7= o253 245U

A= 7] PERS |

metadata.name Pode] o] YUt} ol 87 Wel BF BTl X
gy

metadata.namespace Pode] ] ¢l 23 o] 29U Th. 37 W49} BF 2o

A ALY,

metadata.labels Pode] ehul 9] o}, 2 Fol A v <] 25 ™ §7 w4
ME A E A ek,

metadata.annotations Pode] 49Utk BHo Ao x| A= 37 W
MeAdEA gy

status.podIP Pode] Pt} 37 w<mol A gk 2] 9 5] ¥ 85 o) A]
= ALHA FEyh

apiVersion 2 =71 A =2 & 3¢ 7| 232 £3H Pod =319 API A gy}

6.5.2. Downward APIE A}-8-3lo] ZId| o] kS AH8-sh= Wy ol 3l

AdolUt B7 W5 B 2F 2902 ALgate] APl %2 AHEE 5 AgUth A WA=
o whet Aol oA the-2 A A& Th

[ ]

Pod o] &
[ ]

Pod Z 2 A E /| Y A ¥ o] 2~
[ ]

Pod 4
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6. A el ol Z]

Pod =}

6.5.2.1. $7 W52 ALg-sto] AvlolL 3t AHE

A” ol 2] 87 MFE A wl = WS gHS value =X X5k 28l gk ti 4l FieldRef 4
20| A A Z3==E EnvVar 73 9 aIueFrom 2 = (EnvVarSource §&)= A2 3t}

A 20l M Zho] WA H S

o rulo
e
L)

Eg 4? glom =z Pode A4 EAYH a4
A AR o i B =
[ ]
Pod o] &
[ ]
Pod Z 2 A EN ¢ 25 o] 2~
EZAX

—_

pod.yaml 5}<1& 413 3 o).

apiVersion: v1
kind: Pod
metadata:
name: dapi-env-test-pod
spec:
containers:
- hame: env-test-container
image: gcr.io/google_containers/busybox
command: [ "/bin/sh", "-c", "env" ]
env:
- name: MY_POD_NAME
valueFrom:
fieldRef:
fieldPath: metadata.name
- name: MY_POD_NAMESPACE
valueFrom:
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fieldRef:
fieldPath: metadata.namespace
restartPolicy: Never

pod.yaml 3} o] 5] PodS A A gt}
I $ oc create -f pod.yaml
ZAd ol e] 210 MY_POD_NAME 2 MY_POD_NAMESPACE ko] 1 =4 &<lgt}.

I $ oc logs -p dapi-env-test-pod
6.5.2.2. 2§ TH 122 AHE3e] Ao F AE

AdolU: BF 61902 AHg sl APl g2 A8 3 5 & th

Pod Z 24 E/Y| Q] 239 o] 2
Pod 5=4]

Pod =2

—_

volume-pod.yaml 3} & A A g o).

kind: Pod
apiVersion: v1
metadata:
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labels:

zone: us-east-coast

cluster: downward-api-test-clusteri

rack: rack-123

name: dapi-volume-test-pod
annotations:

annotation1: "345"

annotation2: "456"

spec:
containers:

- name: volume-test-container
image: gcr.io/google_containers/busybox
command: ["sh", "-c", "cat /tmp/etc/pod_labels /tmp/etc/pod_annotations™]
volumeMounts:

- hame: podinfo
mountPath: /tmp/etc
readOnly: false

volumes:
- hame: podinfo

downwardAPI:
defaultMode: 420
items:

- fieldRef:
fieldPath: metadata.name
path: pod_name
- fieldRef:
fieldPath: metadata.namespace
path: pod_namespace
- fieldRef:
fieldPath: metadata.labels
path: pod_labels
- fieldRef:
fieldPath: metadata.annotations
path: pod_annotations
restartPolicy: Never

volume-pod.yaml 3} o] A Pod= A A 3t}

I $ oc create -f volume-pod.yaml

_] {
rO
L
L
o

Aoy 28 sty +A4E =7 JE=A

I $ oc logs -p dapi-volume-test-pod

2 o

o

cluster=downward-api-test-cluster1
rack=rack-123
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zone=us-east-coast
annotation1=345
annotation2=456
kubernetes.io/config.source=api

6.5.3. Downward API=Z A1-&3lo] AdH| oY 8]l A2E A3 Wy o) &)

PodE A u oju]x] A o ZE Aol FAAAAE EA S Ui o]u] R & 2ujEA AT 5 9
% Downward APIE A1-835ld AFHE 242 83 DA did ARE AFUYT 5= dFUH

r 0
o,
2
0
i
e

LR
=

il

F F AL Abgtel o] A9 S £ 4 AxUTh

6.5.3.1. 37 W52 A1galo] AHlo] 242 ALE

PodS A/ ¢ = Downward APl A 87 W5 ALg-ste] 8 24 8% 3 At it 4
HEANE 7 AsyT

—_

Pod 74 & A A& u] spec.container  =29] resources T & &l =0
FE AU

%
oft
SL
fr
r (
o,
B

spec:
containers:
- name: test-container
image: gcr.io/google_containers/busybox:1.24
command: [ "/bin/sh", "-c", "env" ]
resources:
requests:
memory: "32Mi"
cpu: "125m"
limits:
memory: "64Mi"
cpu: "250m"
env:
- name: MY_CPU_REQUEST
valueFrom:
resourceFieldRef:
resource: requests.cpu
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- name: MY_CPU_LIMIT
valueFrom:
resourceFieldRef:
resource: limits.cpu
- name: MY_MEM_REQUEST
valueFrom:
resourceFieldRef:
resource: requests.memory
- name: MY_MEM_LIMIT
valueFrom:
resourceFieldRef:
resource: limits.memory

2 &2 A gto] A" oy A 3R] ke ¢ Downward API2] 7] 2318 == 9]
CPU Y vxg a9 715 ez AU

pod.yaml 3+ ol x| PodZE A4 g th.

$ oc create -f pod.yaml

6.5.3.2. 2§ Z2 7122 A gste] Aol 2 iz ALE

PodZ= A< o Downward APIE A} &3] EF =219l

il
>
op
o
£
o¥
3
ol
)
B>
[>
ko
o
N
2
r

o dd YRS AT+ A5

—_

Pod 4 & A A& 1 spec.volumes.downwardAPLitems T =& A} 83} o]
spec.resources ¥ =9 3 3l= A3t 2 A2E AP

spec:
containers:
- name: client-container
image: gcr.io/google_containers/busybox:1.24
command: ["sh", "-c", "while true; do echo; if [[ -e /etc/cpu_limit ]]; then cat
/etc/cpu_limit; fi; if [[ -e /etc/cpu_request ]]; then cat /etc/cpu_request; fi; if [[ -e
/etc/mem_limit ]]; then cat /etc/mem_limit; fi; if [[ -e /etc/mem_request ]]; then cat
/etc/mem_request; fi; sleep 5; done"]
resources:
requests:
memory: "32Mi"
cpu: "125m"
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limits:
memory: "64Mi"
cpu: "250m"

volumeMounts:
- hame: podinfo
mountPath: /etc
readOnly: false
volumes:
- name: podinfo
downwardAPI:
items:
- path: "cpu_limit"
resourceFieldRef:
containerName: client-container
resource: limits.cpu
- path: "cpu_request"
resourceFieldRef:
containerName: client-container
resource: requests.cpu
- path: "mem_limit"
resourceFieldRef:
containerName: client-container
resource: limits.memory
- path: "mem_request"
resourceFieldRef:
containerName: client-container
resource: requests.memory

222 A gho] ABo| FA o] E3HE R -2 7S Downward APIe] 7] 23k

CPU R Wxg &9 7t #toe= A4 HYt.

volume-pod.yaml 3} o] 1 Pod= A4 3t}

I $ oc create -f volume-pod.yaml

6.5.4. Downward APIZ A}-&3}o] B AL

PodsS A4 & w o]v]A] gl o Zej7lold FAA7E 54 &7l Tl @ olv A& A

Downward APIS AL-g-3te] Bt A9 o dFU -

Z2A 2

1.
secret.yam| 3} & A A g o).

apiVersion: v1
kind: Secret

264
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metadata:
name: mysecret
data:
password: cGFzc3dvemQ=
username: ZGV2ZWxvcGVy
type: kubernetes.io/basic-auth

secret.yaml 3} o] Aq] Secret L EAE

i

A

ox
9l
k3
T

I $ oc create -f secret.yaml
2] Secret 2 B4 E o] username I == F %31 pod.yaml 312 -& A A g o).

apiVersion: v1
kind: Pod
metadata:
name: dapi-env-test-pod
spec:
containers:
- name: env-test-container
image: gcr.io/google_containers/busybox
command: [ "/bin/sh", "-c", "env" ]
env:
- name: MY_SECRET_USERNAME
valueFrom:
secretKeyRef:
name: mysecret
key: username
restartPolicy: Never

pod.yaml 5} o A PodS A4 3t}
I $ oc create -f pod.yaml
Ad ol e] 219 MY_SECRET_USERNAME 3}o] Q&4 &<y}

I $ oc logs -p dapi-env-test-pod
6.5.5. Downward APIZ A}&-3lo] 24 9 AL

Pod= A4 & w o|u]x] & o Ze]Alo] A A7 54 SR AT oW A= AT F A=S
Downward APIS AHg-3te] 74 9 33 A4 e + syt
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Z2A 2

1.
configmap.yaml 3} & A A3 gt}

apiVersion: v1
kind: ConfigMap
metadata:

name: myconfigmap
data:

mykey: myvalue

configmap.yaml 3} o) 5| ConfigMap ¢ B A E = A

oo
W
i

I $ oc create -f configmap.yaml
9] ConfigMap 2 B A E & F=x3}+= pod.yaml 314 A o).

apiVersion: v1
kind: Pod
metadata:
name: dapi-env-test-pod
spec:
containers:
- name: env-test-container
image: gcr.io/google_containers/busybox
command: [ "/bin/sh", "-¢c", "env" ]
env:
- name: MY_CONFIGMAP_VALUE
valueFrom:
configMapKeyRef:
name: myconfigmap
key: mykey
restartPolicy: Always

pod.yaml 512 o x| PodS A dUr}.
I $ oc create -f pod.yaml
ZAd ol 2] 219 MY_CONFIGMAP_VALUE zto] 94 13l

I $ oc logs -p dapi-env-test-pod

=

o
o
o
r (
)
B
3
ol
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PodE A4 W §() +&3 AH&35to] o] Folg &7 i) S Fxd + dsHt. &3 s
FxE PN F Rle Adde @l Algd FALE ad=E FAFYY
Z2A 2=
1.
7] environment variable & Z%3}+= pod.yaml 344 -& A A o).
apiVersion: v1
kind: Pod
metadata:
name: dapi-env-test-pod
spec:
containers:
- name: env-test-container
image: gcr.io/google_containers/busybox
command: [ "/bin/sh", "-c", "env" ]
env:
- name: MY_EXISTING_ENV
value: my_value
- name: MY_ENV_VAR_REF_ENV
value: $(MY_EXISTING_ENV)
restartPolicy: Never
2.
pod.yami 5+ o) 4 PodE A4 ik
I $ oc create -f pod.yaml
3.
A" o] o] 210 MY_ENV_VAR_REF_ENV zto] JJ+=A &elgtyt.
I $ oc logs -p dapi-env-test-pod
6.5.7. 873 W Fx o] 2FA 0] =
PodE A4 & w o]F 28 7155 AHg-5ld 7 Wi JXE o] &Al0l =8 = JdFUh. 224 3

T ol AlgE e 9d 232 71E v 01’“78%‘4‘3}

Z2A 2

1.
7]& environment variable 2 3% 3}= pod.yaml 222 A A 3t}

apiVersion: v1
kind: Pod
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metadata:
name: dapi-env-test-pod
spec:
containers:
- name: env-test-container
image: gcr.io/google_containers/busybox
command: [ "/bin/sh", "-¢", "env" ]
env:
- name: MY_NEW_ENV
value: $$(SOME_OTHER_ENV)
restartPolicy: Never

pod.yaml 31 o A PodE A4 .
I $ oc create -f pod.yaml
Zd ol 2] 210 MY_NEW_ENV o] S1=A] gl gy}
I $ oc logs -p dapi-env-test-pod
6.6. OPENSHIFT CONTAINER PLATFORM Z & o] o] %3 3|3 A E| o] o] A 5} B A}

CLIoI A rsync 3£ ALg-alo] Avlo|y o] 97 Ha o £t 94 gz 24 HJ e 5
A % JEUh

6.6.1. 791 & BA}ah W ol 3

ol

oc rsyn A 94 5715t= 9y 9 548 98l Podol A 2 Pod= dHo]Ejul| o] X ofFlo]| H &
A #r 8@ EdUG. 243 Y Podoﬂﬁ a2z vl S 2ES AAs= A AT U A S 9
3l oc rsyncE AHE-5te] 42 = W7 AHE A3 591 Podel %A}U‘ TE sy

=

rlr

I $ oc rsync <source> <destination> [-c <container>]

6.6.1.1. & 7A1&

BA} 222 AR

ocrsync 839 £~2 1= 22 fdHe = pod HAE & 7H Ak Gyt AE 9d
2 Ad=HA FHEU

Pod 2| & A4 & wli T e 2l o] & ¢tol Pod o] &2 ojof Fth
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I <pod names>:<dir>

gag g o]Fol A2 FEA(NZE Eve B¢ ddEH e 9 S xvt g BEALg UYL 23R e
A gdgE 9 sg =7 Al EArg Y

Aol g A4

oc rsync B o] tl g A5 T A H S st Aok gtk g HAH st ZASA FAT
rsynczt BAbol ALE = A5 8RS 919l Tt A4 H U

el skl A

~delete Ee) 1= =7 e o] gt AL A4 dAG A LA ol A 5 A%

Ut
sl W7 Al A% 575
~-watch &4 21839 wcﬂm S A2 WA 2 AR E U D Mol W
stel W7 A 57188 o] A5E ALg s el drAow AaHyh

A HAHE A Aoz Qe 735 Q52 R S5 S5 718 = A o 739

SIS

--watch &4 A28 o] 522 Julx] o 2 oc rsyncol]l AL HE= Q52 3319 oc rsyncs
FEOoE UMEHA S &= A A T AU w2t -deletes} 7Eo] ocrsyncs FEOE &
st d AHSSte A 22 ZYas Sel dld 5

e Aol & &Y

6.6.2. ZE| oLl ol A] == ZE] o] o] Thel BA}

Aol Yol A Ei AHolUo] 22 3 B X9 752 CLiel =gy
A 2T A

oc rsyncz 21 & w ok Alakel £-2]3k41 A 2.

rsync7} 413 5 o] Qo] of gt

oc rsync B H A= 22 rsync Eo] Zo|AE nil L A7 Ag oY) e AF o] E2 A}
£33

rsync7t 2 20|y 97 Aeoly ol gl A5 tar op7lo] Hs 220 A E F Aelolv = AFHH,
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o710l A tar 92 B & Fol o] FZ AU 94 AlolUolA tars ALE S 5 1 A5 B}
A3 g,

tar E-A} Y ol A = oc rsynce} A3 753 A FEHA SFU ol & £9] ocrsynce di’d 0 E
HeE 7t EA8HA S+ 245 a3 dd e & AL 229 g 7ol thE gk m o

3
Windows<ll A = oc rsync | 7 3} 3] A48 4= QI =5 cwRsync ZEo|dEE A
] 3taL PATHO) =713l oF g ot
L
EZA

=7 t9E e 2 Pod Hd e o) BAstel W the2 54

o

Ut

I $ oc rsync <local-dir> <pod-name>:/<remote-dir> -¢ <container-name>
q= &9 a3 2FUH-
I $ oc rsync /home/user/source devpod1234:/src -¢ user-container

Pod HelElel 2 =2 dae e BAste e e 59

o

Ut

$ oc rsync devpod1234:/src /home/user/source

2 o

o

I $ oc rsync devpod1234:/src/status.txt /home/user/

6.6.3. 32 Rsync 7|5 A&

oc rsync 3% BF rsyncrt} 32 o] YRHE S AP oc rsyncol A AH8-E = QlE
Frsync 349 = 3 ( : --exclude-from=FILE —3— )% AFE S8 = A £+ rsync?] --rsh(-e) 4
= RSYNC_RSH 37 W52 th3} o] a2 oz ALga F &1 h
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6%. e el g
I $ rsync --rsh="oc rsh’ --exclude-from=FILE SRC POD:DEST

L=

e

oe

tlo

l

e

Ut

RSYNC_RSH ¥W42 Ry}
I $ export RSYNC_RSH="oc rsh'
a9 g5 rsync 982 A3y
I $ rsync --exclude-from=FILE SRC POD:DEST

f1e] 7714 o 2 F ocrshs 94 & =2 3P0 7 ALL-5lo] 947 Podoll A2 A== XF
rsyncE A 313 oc rsyncE A3 s= Al AL 5= U5

6.7. OPENSHIFT CONTAINER PLATFORM ZAg|o] oA 47 W= 234
CLI= A}£-3}<] OpenShift Container Platform A g|o] oA 9474 WS A3 = JH5U.
6.7.1. ZEIo| A 97 7 23
44 Adolq P8 24P 9% A2 CLlo] A=y}
EZZAX
Aol oA HH S A sted b3S T34
I $ oc exec <pod> [-c <container>] <commands [<arg_1> ... <arg_n>]

o2

et

W the 2

$ oc exec mypod date

2 o

o
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I Thu Apr 9 02:21:53 UTC 2015

6.7.2. Zetol AN U7 PH2 Al%s

Zetol

U,

JEX=

U —x

1B okte] o] f-= cluster-admin AF8-217F HH & A sl ALE A
Z g o] o)l A A 2=31H oc exec HH o] FF31A U

e
[kl

2EES

Q'L
H
A
o
;2’
e

Kubernetes APl A1 o] O3t @ H S W3l A”H oL olA] A7 F& AP 2 A 25

I /proxy/nodes/<node_names/exec/<hamespace>/<pod>/<containers>?command=<command>

£l URLA

e

et

<node_name>< =92 FQDN¢ Y }.

<hamespace>+ 4 Pode] == A E Q).

<pod>= t) 4} Pods] o] £4t.

<container>= )/ ZiH o] 9] o] 5 Y t.

<command>+ A3 37| 2 A= F2E YU

W e 2aUTh

I /proxy/nodes/node123.openshift.com/exec/myns/mypod/mycontainer?command=date
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67. AE ol 24

Ed EFoldEE 8o WiINAFE FIlst] 5o A A FE A S F AsHH.

.
ZetolAE A A7 ZH o] ] | (stdin)ol Y-S Bulof .
.
ETolAES] Hudo] TTYYU Y.
.
47 Aol 2] HH A stdoute] L Salo|AdEZ Bujof ).
.

A7 Aol o) WA stderrs] 228 Falo]A =2 o} gt

Zalo]dEE= APIAHZ exec AL BRI T 05 ~AE
Ut @4 7&AA = HTTP/2 = A& 3o},

o
o
X
o
ol

e d24% 928 dadol=d

o] A E & stdin, stdout, stderrol] djsl] z}z} shye] ZEH S AAAJ YT SHoJAEE 2EHS
T8317] 98] ~E ¥ 9] streamType 3| &) £ stdin, stdout, stderr & sl = A A o}

oA EE 974 HE A3 93 S dsSsA RE 2EY, gadol=d 44,7 d4 S F5HY

6.8. ¥ = AL A}8-31a] Ao 2] o] Za] A o] Mo A=

OpenShift Container Platformo] 4| = Pod2 ZEZ Ag23 5 Q& Uth.

6.8.1. X E A 0|5

£

CLIZ A}&5to) aii} ol el 22 ¥ ES Podz Aga 4 Y1k o] A4 A4 ¥
zEA 2A% 54 7183 Pode] A4 A LES} HlolHE FLWS 5 AHUTh

o

<
[t
o
fr
juich
lo
lo

g

E AG 7]

of

2 98 A QL CLIol W= o) Ygrrich

I $ oc port-forward <pod> [<local_port>:]<remote_port> [...[<local_port_n>:]<remote_port_n>]

273



OpenShift Container Platform 4.9 ==
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IEE U5 342 AH8st] AP dFu
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e 83 Pode] 50000 & A egth

OpenShift Container Platform& Zalo]dEe] ¥ E A @ F S A2 @t 2 o] =215
OpenShift Container Platformoll A 392 2 do]l=313 STo|UENA TE AYG 2EHS AA
wj 7}#] 7]t} Y t}. OpenShift Container Platformol| A A 2EH & £4131d0 ~2EH 3} Pod4 XE
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o mol'

TZA 07 Pode] XEZ AGT = A= {4 9] d5Ut. A Y=+ OpenShift Container Platform
TN E == TX2EJA HF] nsenters =35t Podo| HIEY A UYL o] 20 AH T v
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CLIZ A1-g5to] a1} o] 4] 24 LES Pod Ags 4 dHU
Z2A 2
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I $ oc port-forward <pod> [<local_port>:]<remote_port> [...[<local_port_n>:]<remote_port_n>]

02 532 A18ske] XE 5000 2 600004 == 44 t)7]5t3 Pode] £E 5000 2
60000 4 = &lF TEZ golHE A2t
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I $ oc port-forward <pod> 5000 6000

2 o

o

Forwarding from 127.0.0.1:5000 -> 5000
Forwarding from [::1]:5000 -> 5000
Forwarding from 127.0.0.1:6000 -> 6000
Forwarding from [::1]:6000 -> 6000

e WS A}2 5o TE 888894 =& = 44 U 7]5t3L Pode] 50000 & A3t ).

I $ oc port-forward <pod> 8888:5000

2 o

o

Forwarding from 127.0.0.1:8888 -> 5000
Forwarding from [::1]:8888 -> 5000

$ oc port-forward <pod> :5000

2 o

o

Forwarding from 127.0.0.1:42390 -> 5000
Forwarding from [::1]:42390 -> 5000
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I $ oc port-forward <pod> 0:5000

e
[kl

6.8.3. ZTOIUEAN XE A3 N Fsles Z2EE

o
>
o
L
L
v}

Z}o] A E= Kubernetes APl A H o] 0§ @ 3 S 23 3lo] Podz2 9] X E AY
I /proxy/nodes/<node_name>/portForward/<namespace>/<pod>

£l URLA

<node_name>< =92 FQDN¢ Y }.

[}
<namespace>+ 4 Pod 2] v ¢ 23 o] 29Ut}
[}
<pod>+= tj/d Pod?] o] 54T
d& &4 33 syt

I /proxy/nodes/node123.openshift.com/portForward/myns/mypod

SHo|AE=APIAHE XE AG 9H S B $ 05 2EYUS AYd= 4= 448 g2 ol
=3t} @A 7394 E= Hyptertext Transfer Protocol Version 2(HTTP/2) 2 A}F&-3H ).

Zetol A=t Podol Ul XE7} E3H4 port s1H & AMg-shel 2= S AR FUTH 2o /1%
9 % E o8 kubeletS 53] 044 Pod 2 ¥E2 At vpasiA 2 o2/ A28 Aol o
3l Podel A] A4 LE HolHE ool Es] $AF 2EH o2 gA Aggud.
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6.9. ZH o] 2] SYSCTL A&
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sysctl 44 & KubernetesE 53] =522 A= Ao AH oy W9 U g2 o] 2] gt
EA AL WAASFE FAY = AU dld 2o 27t XA A sysctl‘“ Podo] 5& o=z 4% 4
A% Y t}. sysctlo] node-level olﬂ} U g 2 o] 271 A A = A 242 739 Node Tuning Operator o} 2+
2 sysctlS 24 3l= o2 WS AMgSloF U =8 7|2 o 2 okFdt A o 2 7hEFH = sysctlgt
3¢ =220 x3PYY. =9 g2 9P 5] 22 sysctlS ALE AN A A FIESE FFo s B3
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6.9.1. sysctl F 1.

Linuxol A sysctl Q1E] s o] 2 & AL&-31H A2 A7F el ol A v/l E 38 + dFHh q
N¥ = /proc/sys/ 743 iiﬂ]/\ Y A 2" S F8l A AFUTh S iAArE O 2
o] T3t st9] Al ="l A8H}.

°
AD(ZL A5 A} kernel.)
°
U EAZ (T8 A FAL: net.)
°
71& v 22 (3-8 HFAk vm.)
°

MDADM(Z& A5 A}: dev.)

filo
i

A Ay Aol d ge stel Axdo] Aol dgUch RE MANS 5 A HW e
P

I $ sudo sysctl -a
6.9.1.1. Y| 2# o] 2~ A A sysctl @ == F3F sysctl v &

i th4=2] sysctl Linux #Adell o] 25 o] 27 X g th & ==9] 7t Podoll B Aoz A4
o AFU . Kubernetes W ©] Pod 8] ~E o A sysctlol] A =3512A v ¢l 5 o] 25 A A 3 oF TP
t}.

- sysctl> v 2ol 2= dejA AFU T

kernel.shm*
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OpenShift Container Platformol| A = ¢bd A A 9 A += 3 sysctlS A LAY 3] & BEF o =71
gy

kernel.shm_rmid_forced
net.ipv4.ip_local_port_range
net.ipv4.tcp_syncookies
net.ipv4.ping_group_range

A sysctle BE 7|24 02 45Ut Pod AL 7 5to] Podol A sysctl AHg @ 5
241tk

OpenShift Container Platformol 4] 518 E-Z o] 713514 &2 sysctle OpenShift Container
Platformol| 4] ¢tA LA 22 Ao 2 7+Fgth sysctlS HA S Ao = 7453817] SJ8]A = U Y 25 o]
2uro 2= FREA F&Uh

oA &2 sysctl2 7| EH o2 RFH|E5tH o] Qlon] Fe LY FEAI EME FFoE
g sta oF gyt A shA] -2 sysctlo] B|&/dshd Pod= o oF2 A 7 A 2 HA] 54

I $ oc get pod

%9 o
NAME READY STATUS RESTARTS AGE
hello-pod 0/1 SysctiForbidden 0 14s

6.9.2. Pod?] sysctl 44

o

Pode] securityContextZ A}-835} Podol sysctl2 A4 4= 9l &1t} securityContext= &<

ru
¢
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Pode] == A”lo o] A-&H 1.

A G sysctle 71 2 o2 5 gt ¢t A -2 sysctlo] 9= Pod= S8 28 #2| A7 8T
oo gi3f HASA 3 sysctlS PA A o w BA355HA] A= 3 oW I o X = A ZE R A
th == FF sysctld vlA7HA 2 =20 HE 9 51§ 24 715 AHE-5te] al'd PodE E1lE ==
o ol ekt

o} ol Al ol 4] = Pod securityContext & A}-8-3l] <t# ¢ sysctl kernel.shm_rmid_forced ¢} <Hd
31A] ¢k-2 sysctlel net.core.somaxconn 2 kernel .msgmax & AR 3 th Algol A= okx D oFF
8}A] & sysctlo] &5 g5y

%91

+F AA7E LB AMA = AL WA 67] 93l sysctl W7 H S o] v A= P

Z2A 2

b sysctl R kA 8kA] &2 sysctls AHg-sE ¥ a2 T3 H-

o} oA ¢} 7Fo] Pod= A 2] 3= YAML 3128 4=A 3} 3 securityContext Al %2 3715
Yr}.

apiVersion: v1
kind: Pod
metadata:
name: sysctl-example
spec:
securityContext:
sysctls:
- name: kernel.shm_rmid_forced
value: "0"
- hame: net.core.somaxconn
value: "1024"
- name: kernel.msgmax
value: "65536"
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PodE A7 v th.
I $ oc apply -f <file-name>.yaml

obAB}A] 2L sysctle == ALE T 4= Y A$ Pod: o ok A vk vl L5 A= ¥4y
.

I $ oc get pod

%9 o
NAME READY STATUS RESTARTS AGE
hello-pod 0/1 SysctlForbidden 0 14s

6.9.3. LA 54 e sysctl 43}

ANZE A Z A A Tt o] Wl 58 g Aol tlal HA A

s EE
T AsUH

82y A A= A
3+

=
2o EA sysctlS 5] &3

FAFA e sysctle ALgSAW FA2H FEAT 5 £ =20 did AEH oz B3
oF gy th, sysctloﬂ ul 9 2 o] 27} A A 5 o] lojof gt

B A EXE A o 221 9] allowedUnsafeSysctls & =] sysctls 5= % sysctl A d 555 X4
3to] Podol A4 A sysctlS F712 Ao & = JF YT

allowedUnsafeSysctls 412 3145 == AA ol ZEA ol Fd3 2 5H 27 A
FE Aol g
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?—9]

HAsA ge gule] 540z Asl FATA & sysctl Al

rlr 0150

A7 A8 S Baalok 5 R AR ATl A, B LA HE Er s S0
2o Azke A7 24 5 dFUth

Z2 A2
FASA e sysctlo] 9= AvoIUsE WD WA T4 Fol AL FrhEh

I $ oc edit machineconfigpool worker

apiVersion: machineconfiguration.openshift.io/v1
kind: MachineConfigPool
metadata:
creationTimestamp: 2019-02-08T14:52:39Z
generation: 1
labels:
custom-kubelet: sysctl ﬂ

key: pair 2} & F71g o

KubeletConfig CR(AM&- 2} & 9] & 22)2 A $h]}.

apiVersion: machineconfiguration.openshift.io/v1
kind: KubeletConfig
metadata:
name: custom-kubelet
spec:
machineConfigPoolSelector:
matchLabels:
custom-kubelet: sysctl ﬂ
kubeletConfig:
allowedUnsafeSysctls: g
- "kernel. msg*"
- "net.core.somaxconn"
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WA 74 FolAl i AP

5183 A sA &2 sysctle Y3

LBAE

i

A4 B
I $ oc apply -f set-sysctl-worker.yaml

99-worker-XXXXXX-XXXXX-XXXX-XXXXX-kubelet 3 2] 0 & o] Eo] XA =H A}
MachineConfig 2 ¥ A € 7} A A Ut}

machineconfigpool 2 B4 E e F=Z A3l F2H7 ARG 2 w714 7|2 Y

.

status:
conditions:
- lastTransitionTime: '2019-08-11T15:32:00Z'

message: >-
All nodes are updating to
rendered-worker-ccbfb5d2838d65013ab36300b7b3dc13

reason: "

status: 'True'

type: Updating

227t 2w T fARE vl AR 7 T E Y

- lastTransitionTime: '2019-08-11T16:00:00Z'
message: >-
All nodes are updated with
rendered-worker-ccbfb5d2838d65013ab36300b7b3dc13
reason: "
status: 'True'
type: Updated

Z# 2g 7} #4953 A MachineConfig © B A € ¢) ¥ 3§l KubeletConfig 2 B A E 7} Q)
=A .
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$ oc get machineconfig 99-worker-XXXXXX-XXXXX-XXXX-XXXXX-kubelet -0 json |
grep ownerReference -A7

"ownerReferences": [
{

"apiVersion": "machineconfiguration.openshift.io/v1",
"blockOwnerDeletion": true,
"controller": true,
"kind": "KubeletConfig",
"name": "custom-kubelet",
"uid": "3f64a766-bae8-11e9-abe8-0ala2a4813f2"

o|A] B a3 79 Podoll ¢FA A -2 sysctl S 713 + dFU T
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7.1. OPENSHIFT CONTAINER PLATFORM S & ZH oA A| 2"l o] E A1 17|

OpenShift Container Platform2] o] 9l = OpenShift Container Platform &2 ~g 2] APl e BEA =
o] YABst= o|MEE 7|Wto 2 wdgd g}

7.1.1. o]l E o] 3|

OpenShift Container Platform-& oWl E Z £3) 2] 429} #A|Qlo] A o|HlE Ui ARWE 7| =
g JdFUTh =@ /EAe} dejAe $E AR AAY A Q40 Ui ARE AETS
"‘/]E}-

7.1.2. CLIZ A} &3} o]l E B 7]

CLIZ Abg-3lo] AR E L2 A= ollE 252 7442 5 AFUTh

Z2A 2

[}
mzAEs] o WES nAY 0S BEe A8 o

I $ oc get events [-n <project>] ﬂ

% 59 s 2aUTh

I $ oc get events -n openshift-config

%9 o
LASTSEEN TYPE REASON OBJECT MESSAGE
97m Normal Scheduled pod/dapi-env-test-pod Successfully
assigned openshift-config/dapi-env-test-pod to ip-10-0-171-202.ec2.internal
97m Normal Pulling pod/dapi-env-test-pod pulling image

"gcr.io/google_containers/busybox”
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97m Normal Pulled pod/dapi-env-test-pod Successfully pulled
image "gcr.io/google_containers/busybox™
97m Normal Created pod/dapi-env-test-pod Created container

9mb5s Warning FailedCreatePodSandBox pod/dapi-volume-test-pod Failed
create pod sandbox: rpc error: code = Unknown desc = failed to create pod network
sandbox k8s_dapi-volume-test-pod_openshift-config_6bc60c1f-452e-11e9-9140-
0eec59c23068_0(748c7a40db3d08c07fb4f9eba774bd5effe5f0d5090a242432a73eee66ba9
e22): Multus: Err adding pod to network "openshift-sdn": cannot set "openshift-sdn™
ifname to "eth0": no netns: failed to Statfs "/proc/33366/ns/net”: no such file or
directory

8m3is Normal Scheduled pod/dapi-volume-test-pod Successfully
assigned openshift-config/dapi-volume-test-pod to ip-10-0-171-202.ec2.internal

OpenShift Container Platform Z& 04 Z2 A E o] oWl ES B W U

tijo

a

e

Ut

OpenShift Container Platform 242 A 23 o).

Pod 5 9} o] B QA A o WE WE Qo o F euAEs} A
A oW Es} EAHU T

.

71.3.co|HIE 5=

o] Al {0 4] = OpenShift Container Platforme] o]l E o ojaj] A9 3]t}

X 74. 74 ol E

°l&

A4

FailedValidation Pod +4 @A Zo A9 35yt

X 7.2. 7" o] ol E
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olg ]

Starting Starting OpenShift SDN.
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A

T

o W& AEE BE PodE Hel gtk o] 91X % Helr] 7k aghth

<node-namesol PodE vl x| 5} #] £33l & 1 th.

<node-name> = =9 4 7 3 ¥ & Pod<pod-name>o|(7}) 9l o] F5 & 2L gyt

A} LoadBalancerSourceRanges & 11 < 34 t}. ] & =¥ <old-source-range> -
<hew-source-range>$j 1 t}.

AP FA22 gyt o 2 54 <old-ip> » <new-ip><] Ut}

QR IP F2E2 vt o 2 54 Added: <external-ip><) Yt}

A UIDE g3 Uth o & =4 <old-service-uid> —» <new-service-uid> <] 4 t}.

A} ExternalTrafficPolicy £ 1 & 34t} ¢ & &% <old-policy> - <new-
policy><l 4t}

Al HealthCheckNodePort= 1} 3t o} ¢ & £4 <old-node-port> ~ <new-
node-port>< Ut}

N s2r2ERZ 2= WAME JU o] EIFY T
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T Aol £3d Pode] of 3] X SR A A3 A F A= VM §FE 3
Fiashe g

¢ Podi A8 2§44 717 whel 54 s Pl A w6l oF 7)ol A 4D 4
lgUth o) = sl Fe 2E o)A clokd = 9t 1A Pod 437 o2l g + A

Yt
28 2H §F 24 £& 9B ENA 5H I 2= 433711} OpenShift Container Platform
228 U119 PodollA g o g AP = dFuth Pod YA oz Aghsha AY flol o3

722. 9% Zo)N 2 2H §3 5 23
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& 24| 4] OpenShift Container Platform 22| 28 &% £2 Addlo] Ze]2go o a5 2

Pode] 4 4% % 95Utk

e

A 27 A
[}

Red Hat Ecosystem Catalogol 4] Z1 €] o]\ o] u] A & Al&3 4= 9J = OpenShift 22 2H
4F E S AIFY.

EoA BAaz AL FS 3331 ° A1L 5= A Pod A 9l A S o)
podspec 2] &2 @ 7 AHEHS limits == requests = A Z Pt Sl 2EH §F BoA = F
g B2 o) Pode] #] &2 & F AHHS

the- Pod AbeF 918 el A Itk

apiVersion: v1
kind: Pod
metadata:
name: small-pod
labels:
app: guestbook
tier: frontend
spec:
containers:
- name: php-redis
image: gcr.io/google-samples/gb-frontend:v4
imagePullPolicy: Always
resources:
limits:
cpu: 150m
memory: 100Mi
requests:
cpu: 150m
memory: 100Mi

ol
o
N
=2
>
fu
1)
>
fin)
oo
ot
et
tlo
>
oo
i)
in)
2
v
o
tlo
it
o
o3
L
fu)

En 294 Red Hat g A ~E 2] 22213}

I $ podman login registry.redhat.io
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2.
2o 28 43 =7 oluAE 7t U
I $ podman pull registry.redhat.io/openshiftd/ose-cluster-capacity
3.
228 $3F 52 AP

$ podman run -v $HOME/.kube:/kube:Z -v $(pwd):/cc:Z ose-cluster-capacity \
/bin/cluster-capacity --kubeconfig /kube/config --podspec /cc/pod-spec.yaml \

--verbose
2212:99] 7} o)A Aok & Q3= Pod ol B AA S 4B EA5] A9l -
-verbose &2 F718 £ 54U

e
i)
L

small-pod pod requirements:
- CPU: 150m
- Memory: 100Mi

The cluster can schedule 88 instance(s) of the pod small-pod.

Termination reason: Unschedulable: 0/5 nodes are available: 2 Insufficient cpu,
3 node(s) had taint {node-role.kubernetes.io/master: }, that the pod didn't
tolerate.

Pod distribution among nodes:
small-pod
- 192.168.124.214: 45 instance(s)
- 192.168.124.120: 43 instance(s)

7.23. Pod UolA 28|28 §F 55 Ado= 43

Pod W ol 4 &2
ol dFUH 29

2 APt AR 1Y flol= o | A3 5 o=
2 A3 sle]d ConfigMap ¢ B4 E 2 A}-&-3jof gt}

ZH §FES
2H §FES
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A 27 A

iy

dE §% 52 tesaie] AT,

$ cat << EOF| oc create -f -

2 o

o

kind: ClusterRole
apiVersion: rbac.authorization.k8s.io/v1
metadata:
name: cluster-capacity-role
rules:
- apiGroups: [""]
resources: ['pods", "nodes", "persistentvolumeclaims", "persistentvolumes",
"services", "replicationcontrollers™]
verbs: ["get", "watch", "list"]
- apiGroups: ["apps"]
resources: ["'replicasets”, "statefulsets’]
verbs: ["get", "watch", "list"]
- apiGroups: ["policy"]
resources: ["'poddisruptionbudgets"]
verbs: ["get", "watch", "list""]
- apiGroups: ["storage.k8s.i0"]
resources: ["'storageclasses"]
verbs: ["get", "watch", "list"]
EOF

AE = AR S AU
I $ oc create sa cluster-capacity-sa

Au 2 AR G3L FrHEI
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https://github.com/kubernetes-incubator/cluster-capacity

volumeol 1} &E 5} == cluster-capacity-configmape] 2}+= ConfigMap <

$ oc adm policy add-cluster-role-to-user cluster-capacity-role \
system:serviceaccount:default:cluster-capacity-sa

Pod AF+S A 2lal 7 AT

apiVersion: v1
kind: Pod
metadata:
name: small-pod
labels:
app: guestbook
tier: frontend
spec:
containers:
- name: php-redis
image: gcr.io/google-samples/gb-frontend:v4
imagePullPolicy: Always
resources:
limits:
cpu: 150m
memory: 100Mi
requests:
cpu: 150m
memory: 100Mi

74. 2824 24

82y §3F #4299 Pod A4 1Y pod.yamlS 7 = /test-pode] EF test-

2 gl vheEgh

QHAEZ A5t

Confighap @ HAES B A & 35 A4S Y4571 Aol shte] enAE=g 44
Fuh.

$ oc create configmap cluster-capacity-configmap \
--from-file=pod.yaml=pod.yam|

ohal o] =g ALe 3 ol A 2 ALg-stel A4l AT

apiVersion: batch/v1
kind: Job
metadata:

name: cluster-capacity-job
spec:

parallelism: 1

completions: 1

template:

metadata:
name: cluster-capacity-pod

299



OpenShift Container Platform 4.9 ==

spec:
containers:
- name: cluster-capacity
image: openshift/origin-cluster-capacity
imagePullPolicy: "Always"
volumeMounts:
- mountPath: /test-pod
name: test-volume
env:
- name: CC_INCLUSTER @)
value: "true"
command:
- "/bin/sh"
- "-ec"
-

/bin/cluster-capacity --podspec=/test-pod/pod.yaml --verbose
restartPolicy: "Never"
serviceAccountName: cluster-capacity-sa
volumes:

- name: test-volume
configMap:
name: cluster-capacity-configmap

Y2 &% 5ol Z82H YolA Pod2 2391 3L Tele 5 37 S5
Y.
ConfigMap 9 B #] E o] pod.yaml 7] = 2 4+ o} X7t Pod A} 51 9] o 5
Ut} o] 2 A 31H Pod U] 3ol A /test-pod/pod.yaml= ]2 Pod A} u} 2 o] A 28 =
AFU T

ju
X

f
e
g

Podoll Al S22 &3 olv|A & A= A43JF .

I $ oc create -f cluster-capacity-job.yaml

i
L
ofy
L
i)

49 2% Felste] Fe2E o)A o okg 5 91 Pod 5

$ oc logs jobs/cluster-capacity-job

2 o

o

small-pod pod requirements:
- CPU: 150m
- Memory: 100Mi

The cluster can schedule 52 instance(s) of the pod small-pod.
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Termination reason: Unschedulable: No nodes are available that match all of the
following predicates:: Insufficient cpu (2).

Pod distribution among nodes:
small-pod

- 192.168.124.214: 26 instance(s)
- 192.168.124.120: 26 instance(s)

7.3. A WA E AHE-Sho] F s AR AR

71827 o 2 AH o] 4= OpenShift Container Platform Z 2 24 vleld X & AFH g2
o} A AYFHUh Al WS ALL51H Z2AEA 5 QB AE U3t gl ALE2 AT 4
AFU T

olw]x] Z~E¥: ImageStream 2 HA EojA] ojn]x] B g1 ol I3t A S A S + AUF

Ut

ojm A i HALE 2 fRE 5 = oA A7 AFE F dFUT

PVC(37 2§ 2d%): 24 4 Y= PVC 2712 Ade 5 gl

Pod7t Al & W ¢lol whe} 21 88 Ak AL FH8A e Aol
F elguth

=

| 9l 2= o] o]l PodE A8

731 AT HA AR

LimitRange @ B A Ed x| Folsl= AT W= Z2HEQ
A= Pod, ZH oY, o]v|A] 2EY T+ PVC(Y+ EF 24 ¢
AR D FAS 93 RE Q3o T AE| 7} LimitRange 2 HA Ed] tjs] F7rg Yt 9

N
227t AAR AG 2AL AWste 23 AT Ara2E AU,
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Gee wE 74 249 Ad W U E(Pod, AH o], ol U], o]u]A] 2EF Ei= PVC)E 1o
FUT 598 QUAENA o] @ A 40 AY EE T U AFL FAL F AFUT
£2g Aolsee 24 ZeAEd dal A2 T2 A W9 eBA=S 44 T

Adolie] A W9 eHAE AT

apiVersion: "v1"
kind: "LimitRange"

metadata:
name: "resource-limits"
spec:
limits:
- type: "Container"
max:
cpu: "2"
memory: "1Gi"
min:
cpu: "100m"
memory: "4Mi"
default:
cpu: "300m"

memory: "200Mi"
defaultRequest:

cpu: "200m"

memory: "100Mi"
maxLimitRequestRatio:

cpu: "10"

731.1. 743 LA A} AR

- dACME 24 74 ai0 @ Ad YA dARNSE BFUTh S A= B2 Al
TR dEUth oo wet AR E= BE 74 240 ds] @ LimitRange L HAE S Y4 3
- AsUth

7.3.1.1.1. Adl ol A3+

A e WS AHgse Pode] 7t Avlold ol 54 ZzA s s 83 5 = HA& 2 A

CPU Y v & XA F AdFUt =24 Ed A ZAH o]y 7} A=A Pod ALF<] ZH o] CPU ¥
w22 &4 o] LimitRange S B A Eo] A A S FFalof ot 281A] &2 o Pod7t A=A &
4o
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[}
Zd o]y CPU == v e2jo tjg 873 9 A|3ko] LimitRange 2 BA| E o]l 214 € 7 H] o]
Y o] min g A2 A oF 2R A Zolof Tt
[}
A" CPU =& vl =g 23 2 A o] LimitRange 2 B4 E A Q A Ad o] <]
max 2] &2 Al of =7 HE} 27 Z2otof gy
LimitRange ¢ B A E o] 5] max CPUE A 9| 3t= 73-%- Pod A%l CPU request 313 4 9]
g Fart syt 2 Al H ool AP E A CPU Ao =713 555t CPU limit gk
A A3l oF ot
[}

Q39 g3 Aol A g v &L LimitRange 2 B A E o] XA A ZAd o] 9]
maxLimitRequestRatio 3t H. o} &7 Folof ).

LimitRange 2 B 4] E o] 5] maxLimitRequestRatio A 2F =73 A 2l3= A9 Al AH| o]
ol request 2 limit Zto] 25 2l o] of ). OpenShift Container Platform-& limit 72
request gho 2 vhi A ol £ 182 AXFU T o] gk S5k ohd 1T} & F4ejok
Yt

o £ So] Ad o]y 9] limit ko] cpu: 5000] 32 request Fke] cpu: 10021 7Z-$- cpu2] A st
d 23 9] &2 594t} o] H-&-2 maxLimitRequestRatio® t} &A1} rojof gt}

Pod A&l A ZE o] 2]A&2 MR = AHS AR SA oW AU QHAE XFHA
Zi ") o] 9] default == defaultRequest CPU 2 w2 2] zto] AH o] SFgt}.

ZH o] LimitRange 2 A E A 9]

apiVersion: "v1"
kind: "LimitRange"
metadata:
name: "resource-limits"
spec:
limits:
- type: "Container"
max:
cpu: "2" 9
memory: "1Gi" e
min:
cpu: "100m"
memory: "4Mi" 9
default:
cpu: "300m"
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memory: "200Mi" ﬂ
defaultRequest:

cpu: "200m"

memory: "100Mi" g
maxLimitRequestRatio:

cpu: "10" @

LimitRange ¢ ¥ A € o] o] E<¢It].

Pode] ©l Arlo| Yol A 238 4 = H) CPU It

Pode] @ ZAH oA 2T & = Al vz At

Pode] @ A o|HA 23T + A= H4 CPU I

Pods] @l AEo]doH 238 4 e A& )

Pod Atgoll A4 A 52 7

Pod Aol A=A e 7

Pod ALl A=A 52 7

Pod ALl A=A 52 7
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ZAeoldol gig Hdl A o &3 vedU

7.3.1.1.2. Pod A 3t

A g W E AL A E T2 E 9| Podol A 2 E A o] Yjs] A4 2 A CPU 2 v
2 Ade AR L 5 AEUTh Z2 A=A Aol S 44 52w Pod AFeke] AE o] CPU 2 vl %
2] 20| LimitRange ¢ B A =] 249 3& F5alok Itk A ekow Podst AR HA k)

#

Pod Atgoll Al ZH oY A2 v Re] = AFS AR God Al He eHAE (A=
ZH o] 9] default == defaultRequest CPU 2 w2 2] zto] ZAH o] o] &Fg ).

Pode] = E Avo] ol A Th& ALgFo] F% 5 ojof gtk

A" o]y CPU E:= W& 2o ulg 23 2 A gto] LimitRange © B4 E o) 214 ¥ Pod<]
min 2] &2 A ok 274 1}t I A} Zolof gt

A" o]y CPU E:= W& 2o ulg 23 2 A|gte] LimitRange © B4 E o) 214 ¥ Pod<
max 2] 42 A of 2R G 7|1 Fofol g

QA i3 Aoy g 0] 234 ] &o] LimitRange £ B A Eo] XA A
maxLimitRequestRatio A ¢F =7 ¥ o} 2 A1} 7Folof .

Pod LimitRange 2 B4 E A 9]

apiVersion: "v1"
kind: "LimitRange"
metadata:
name: "resource-limits"
spec:
limits:
- type: "Pod"
max:
cpu: "2" 9
memory: "1Gi" e
min:
cpu: "200m"

305



OpenShift Container Platform 4.9 ==

memory: "6Mi" 9
maxLimitRequestRatio:

cpu: "10" G
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fiu)

Podol Al =& Aol @ F T 4 A+ Adl CPU FAd Yo

PodolA & ZHoH 23T 5 &= Ad vz At

Podol 4| 5LE AAEolUo] 23 % & Y& H2 CPU Futh

k

Podol A & ZHoH 23T = U&= AL vl At

Adlolol Bt Hoj A g o) 29 WS ATk

7.3.1.1.3. o] v A A&

LimitRange S BA E S A1 &5td YR GA2EZZ PYuE 5 Qe olu X2 Y 2712 NPT
F AFU

oW A& NN A 2ED 2 YnlE 2$ T8 Age] 55 olof gtk

o|u|x] =7]7} LimitRange ¢ B A E o] XA A o|n|X] 9] max Z7]| Bt} Z7A 1} Zrolof g
t}.

o]u] x] LimitRange 2 B.A| E 7 9]
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apiVersion: "v1"
kind: "LimitRange"
metadata:

name: "resource-limits"
spec:

limits:

- type: openshift.io/lmage
max:

storage: 1Gi g

LimitRange 2 B A € o] o] &Y},

2]

Wi AAEEdZ WA F Qe olv A9 Hu 2719y

a1
' A2e Z7ehs Blobol dA2Ee)d) dz=5A e el FFFL Ao
5 WA 2E g FAslok Tk

%91

dz=d ojul A o] WjUs| 2Eo) A o|nA] 2/ E 4 AT F AE AL of
vt} £3] Docker 1.10 OIAOFOE Hc o] v2 X 2EZE YRy o]u| x| 7

§ 281t o] A Docker H] &2 Ag-3to] o] 2| gt o] u| A & 714 W fﬂl?‘l*EEl
o o M)A WU ZEE RE 227] AR Qe 2710 viE AR Th o v Aol
ZEZ A A go] AP o] YA Gol EE=T F AUFH-

227 A H 2 A&

7.3.1.1.4. oJu]x] ~2EF At
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LimitRange @ B A E £ A}-&3}A o]ux] 2= i3 A2 (AT = dHFU

2} vl x| 2E YA the AHge] FH 5 ook Fhith.

ImageStream A}%2] o]v] X] €] = =7} LimitRange @ B 4] E o] openshift.io/image-tags
Al oF 2 1o} 27} ZHofol o

ImageStream A}<9] o] v Aol g 2 f{ F=x F7F AT HS QBAE
openshift.io/images A ¢F =7 Bt} A Fofof ).

olu]x] ~E ¥ LimitRange © ¥ Al E A 9]

apiVersion: "v1"
kind: "LimitRange"
metadata:
name: "resource-limits"
spec:
limits:
- type: openshift.io/ImageStream
max:
openshift.io/image-tags: 20 9
openshift.io/images: 30 6

LimitRange & B A € o] o] &¢It}

2]

imagestream A} %¢] imagestream.spec.tags "7/l o] A= Hd G o]0 A H2 F¢Y

U,

©

imagestream A} %] imagestream.status.tags i 7l M=o A= Hd 31F o] A F=x FY

U,
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openshift.io/image-tags gl &2+ I ol A FZE JeEd U AL 7153 F X
ImageStreamTag, ImageStreamimage, Dockerlimage¢] U t}. el 2= oc tag 2 oc import-image ™ &
2 AHE ] AR T 5 AFUTH U x99 FxE FEFA ¥FUth 22 ImageStream A
ol 18l 7H7ke] 1 B W ALHUT. U Dol o ulA A 2E o] ol i 7)
Eold WA o2 E A @A BATW v A o) f-&F T

openshift.io/images @]l A2 o]n|x] 2EH AH 9] 7|2H L olvA o] &L e iU Y
AAZE 2 YR 5 &= olu|A] FE AFS 7 JFUTE T R o Fx= ?—E—EIX] Fsuyth

731.15. 97 25 29 A

LimitRange 9 B A E = x1g35lo] PVC(Y T 28 Zd9d)d 239 A2 A8 4 d5th

[kl
f
i)
[t
lo
o
i
of
-
1
mlm

2 QoA T ALgto] X5 ojof Futh.

PVC(d T 2§ Zd9 )9 842 23 o] LimitRange £ B A E o] XA A PVC2 min A}
ZZ7 B} A7 Zolof g

PVC(E+ 2§ Zd¥)9 ala2 23 0] LimitRange 2 X2 Ed] x4 & PVC2| max = o
75 A7 Zofof .

PVC LimitRange 2 BA & 4 9|

apiVersion: "v1"
kind: "LimitRange"
metadata:
name: "resource-limits"
spec:
limits:
- type: "PersistentVolumeClaim"
min:
storage: "2Gi" 9
max:
storage: "50Gi" G
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LimitRange & B A € o] o] &¢It}

T E2F FUYNA 23T F A= HE: 2EYA U

T E2F FUYANA 23T F A= A 2EA AU

7.32. AW A

EeAEd AT WS A8t e

o

-*rsy

3

Ut

gde

)

AFEFS A12-51o] LimitRange S E R EE A AT

m°l'
<
u)

apiVersion: "v1"
kind: "LimitRange"

metadata:
name: "resource-limits"
spec:
limits:
- type: "Pod" 9
max:
cpu: "2"
memory: "1Gi"
min:
cpu: "200m"

memory: "6Mi"
- type: "Container"

max:
cpu: "2"
memory: "1Gi"
min:
cpu: "100m"

memory: "4Mi"
default: ﬂ

cpu: "300m"

memory: "200Mi"
defaultRequest: 9

cpu: "200m"

memory: "100Mi"
maxLimitRequestRatio: G

cpu: "10"
- type: openshift.io/Image ﬂ
max:
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storage: 1Gi
- type: openshift.io/ImageStream G
max:
openshift.io/image-tags: 20
openshift.io/images: 30
- type: "PersistentVolumeClaim"
min:
storage: "2Gi"
max:
storage: "50Gi"

LimitRange 2 ¥ A € o] o] &2 XA gt}

Podell A& AAQsteld Qo upat H4 2 Hd CPU R vl 8 HS AR Y
o}

Adoluo] AAL A5 E oo W H4 D Ho) CPU L vwe) 2 FS A
ok

AE ARy A8 ol 9] A% Pod Abgell A A B= 735 AH oI oA AL
g4 = 712 CPU == vz &S AR P

Ae A Ay Aol o] -9 Pod Abgoll A A 1A &= 734 AElolqolA 23
g 4 e 718 CPU =& v 2 42 (A FYUL.

A g Aelelu o] 45 Pod Abdel AR E 4 2l Aol A o) 24 ul&
& AR FIT.

olulx] QuAE e AT AW Y A LE R WA 5 e Ao
SEEER ERSEL: 810N

°l vz 2EYo| Ol g A g2 A3 dA 2 e wel ImageStream © H A E 5o
F A= Ad oV A "H E Fx 5 AP
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9]
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L
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HAES A4t

to

I $ oc create -f <limit_range_file> -n <project> ﬂ

A YAML 51 9] o] 53 A S A8 22 AEZ AP Pt

7.3.3. A g B.7]

A ZEoA ZrAEe] g Aol o Fatd LaAEd] Fold AR A F AxTh
CLIZ Abg-ato] A @ W9l Al FuE 2 Fx dgUth

zZ g A Eod Aod LimitRange L HA E BE28 712 &t} o & Eo] demoprojectzt=
ZZAE A 33 ZEFUH

I $ oc get limits -n demoproject

NAME CREATED AT
resource-limits 2020-07-15T17:14:23Z7

#4 9l LimitRange @ B2| £ £ 217 g oi(el : resource-limits ) & ¥ 91).

$ oc describe limits resource-limits -n demoproject

Name: resource-limits
Namespace: demoproject
Type Resource Min  Max Default Request Default Limit Max

Limit/Request Ratio

Pod cpu 200m 2 - - -
Pod memory 6Mi  1Gi - - -
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Container cpu 100m 2 200m 300m 10
Container memory 4Mi 1Gi 100Mi 200Mi -
openshift.io/lmage storage - 1Gi - - -
openshift.io/lmageStream openshift.io/image - 12 - - -
openshift.io/lmageStream openshift.io/image-tags - 10 - - -
PersistentVolumeClaim storage - 50Gi - - -

7.3.4. A3+ H Q] AHA|

mlo
°b°
-
N
2
lo
.
=)
fiu)
o
ttlo
&
O%
o

4] LimitRange 2 HA E £ A A 3lo] ¢ o] A Z A E ) A3
Ut}

O3 EES A
I $ oc delete limits <limit_name>
74. A" ol W2 2 AP 8 F A} S FTFEES S 2H vxnd 74

28 B AL et 2 PPO R EYACIH v u S Befstel e 2HE HARAOR &

[e

AvolUsH ol E Aol d T4 a0 v @ A9 27 AFL s AT 27 A}

ol A AElolY v 2e Wi isE FAddY

TAE Aoy v m/AFE HH o R Fe =S AHovsta dAEA A de
Ql(<ll: OpendDK)& 74 g}

Ae oo 433 A48 vz #d 27 =0S 1S L AFddyd.

7.4.1. o =T A o)A v 2] Fg o]

Al4:317] Aol OpenShift Container Platformoll A AF 9 @425 A3t Wl gis 725 &
3] gQlst= Aol E=HFUh

39 g 42(v =2, CPU, EE]X])O]] sl OpenShift Container Platformoll A= A&l &2l
A gt 7S Pode] ZF ZAH o] o v X & 5= A FH

»543

X
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7.4.1.1. S E2 Ao A vl 2] Ak e

OpenShift Container Platformoll A o] 22| Alo] A Wl 2 g 7|5 XA 5= dA = 23 25U

ol gE & AE o w2 A8 sl

2@ AL AQH o dguE B 2 Aol Avou vz AHSFS AR T THA:
Mo Yot B 2ES Fol). Auoldol A FAHon Y Ayd 5 b RE ZRALE
selalof I THel: 71 o) Z A Mol N Rz 2AHES WA= o o] 1).
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A9 73 AN
A7 oL AER A 732 FAFUTE 93 Aol Fow ArolYE dgHE Aol A1
F Mg @ QA W elol gat Wizl s e gslol gk AF AFol koW dHE A
4§l me} v el s 2 st Aol ¥ ¥+ YFUh
3,
ZHeloly vixe 23 44
1 dl8ol w2t Aol W22 833 AFAUT 83 ] cfE2A A W B2 A TS
A A Yed S-S 45U e F0l UF oW Ze2H 9 3 A 8o HE LAY
. 2ol Y7 Row fEA A AA 7Hed ol AFYTH
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2 A5 Auol vixme A 44

o g sha Arolyol g mE =
Hol A2t HA) EEs e 3t
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ZA 27k A7) FEeYh
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ZA| 29 v 2] ALgF A7 ARS st
7t Qo] o] = A7 Fdf o] A YT & T
719 E.‘?l% T AdFUT(mE A7), 2y oz J*ll

[K

A B OpenShift Container Platform 2 ~H = A g g2 AAF o & 5 JdHFUH. <
H= A bt 23S Hol& F dFUTh L S A oA olmA oA = 373 #Rg gA
3171 A+ AR A A 7S AHE %“4‘3}-
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5.
dZe Al o] FEHAEA &l
AL A 7899 23 ¢ xllv*%k#a&?lao}o:l dEe Aol o] FEEHA=A EAF
ol &A= 53] JVM} o] W x el & E 5= A Aol Az #dol sy o] HolA 9 y
ﬂﬂTﬁli%ﬂﬂﬁﬂmﬂﬂﬂﬂqq
F7tEas

AFY a2 A

o] o] s

7.4.2. OpenShift Container Platformoi] tj gl OpendDK 23 o] 3]

71% OpendDK 474 & Aol ste #7301 M AN = 4554 &I th meba] Ae ol oA
OpenJDKE 2 a3 Wl vt 2 744 571 Java vl m2] 48 < 4 Al gal ok gk,

JVM v 2] gojo}£ e B gstw vl
Ay Had oS Al 7HA v ze] BE 5
2@,

L4

ol upet = ZHAIFE AT 2 o] £A41 2 e S Hol gyt 1
¢} Ad oo A OpendDKE Aa317] YIS A AP =ZA F

JVM 1) 9 2712 2ol

AT A

9 JVMoJ| 4] A5} &= W 2 g

2 23 AA AFIES FEFUT
AdolY o] BE JVM 24 27t A sA FAALER Ao

SEREERREEMEE R EETES
A3 JVM $H S F7h2 AR st 2ol £

7.421.JVM H] g 371 & Qojx= WY o] 3

Bz o

itk 2] Java A2 =04 JVM 2 vl 22 £ 7P ol AHgst= @ 4H] ?‘JE°“—IE}- A A
OpenJDK= 7125 © = OpendDK7} gl o]u ol A A 5 =7 9] of F-9} A1 °] = vre
9] Hd] 1/4(1/-XX:MaxRAMFraction)S 3o A}8 T 4 A =5 3 &3t g2tA 53] 7AH o] v

2 A e Ao = AT o] FF/S Qoj2e Aol TP
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9 AYe T 7HA oo Wi oz £8% 4 JdFUrh

Ze ol v za] A 3to] A o] YA JVMlA AR 8-S XAt 35 -

XX:+UnlockExperimentalVMOptions -XX:+UseCGroupMemoryLimitForHeap& A2 4 3 t}.

UseCGroupMemoryLimitForHeap &4 o] JDK 119 A A A= F Yt} o
Al -XX:+UseContainerSupport=S A& t}.

o] M &2 -XX:MaxRAMS:- Zig|o|] v 2] Aoz AR A Y 27](-
XX:MaxHeapSize / -Xmx)Z 1/-XX:MaxRAMFraction(7] 2 zk: 1/4)2.2 DA ).

-XX:MaxRAM, -XX:MaxHeapSize ==+ -Xmx F 3} = F 4 Doyt

o] ¥4

241t

o

Sashe e e b= TPalof ST A @ ol w2 AN AT

rr
o

X
L

7.4.2.2. JVMO| A A}2351A] 4= v 28] S 24 AA o A| 3= F =3t WYy o]s)

712 & o 2 OpendDK:= ALK k= w22 & 9 AA o A58 02 ut3sA] ¢gHUt. o=
dici59] A elystd Java 9 A2 =0 A F dFUT 28y F7F Z2 A 27 o]l HRIA] F
7HJVMRIA] E= o] 9] X31A 9 AAIgle] ZAH o]l WallA F71 84 Z2 A 27HIVME gE38=
azee FET U g9yt

OpenShift Container Platform Jenkins maven & o] 2 o]u] X 9| A = t}-3 JVM QA5 A18-35} 4]
JVMA A AL8-517A] &= v 22 & 9 AAd A Fsles F=gud.

-XX:+UseParallelGC
-XX:MinHeapFreeRatio=5 -XX:MaxHeapFreeRatio=10 -XX:GCTimeRatio=4
-XX:AdaptiveSizePolicyWeight=90.

o8 g QA 3 w27t AL 2 vl 27 9] 110%(-XX:MaxHeapFreeRatio)S = 7} 3 o n}
g 3 W2 E 9 AA w3slr] 93 Aoz, 7Hu|x] =7 7oA A 20%(-XX:GCTimeRatio)<]
CPU A 7+ A8t ol S Al o] A § @32 4 7] § &3 (-XX:InitialHeapSize / -Xms = ¥l o]
2R o} AR &t ZAA S U8 OpenShiftol] 4] Java 328 E 51 (15), OpenShiftol] 4] Java &
ZHE {FY(2%), OpendDK 2 AH o] oA AT 5 AFHT
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OpenShift Container Platform 4.9 ==
7.4.2.3. A= old o] 2 & JVM Z 2 A 2Z A5 A st= U ol5]

L AE oY o Ao JVMe] 2 H = ¢ ZE JVMo] Zut=A] 74 50| A 2
Ut AARETH B A9 ZHJVM) Mg 2 g v e o [hS Fojste] 7kl M E T
8] A&l oF o

ulth4=9] Java E9A & the 317 W4-(JAVA_OPTS, GRADLE_OPTS, MAVEN_OPTS %)= A}
83t] JVME 743, Suke 43S Sule JUMel Agste 2ol olE e 5 IFyth

OpenJDK— 34 JAVA _TOOL_OPTIONS 317 4= #5552 JAVA_TOOL_OPTIONS 9| X1 A =
o JVM R Eol A4 ThE SHAA Dol Bt /1R 02 olel @ §Ho] Ealolt o] m A o)A
2l 6}] HeEREeE JVM azrxo 712 A o 2 A8 5 == OpenShift Container Platform Jenkins maven
S#lo|H o|n| X & o33 o] A

JAVA_TOOL_OPTIONS="-XX:+UnlockExperimentalVMOptions
-XX:+UseCGroupMemoryLimitForHeap -Dsun.zip.disableMemoryMapping=true"

UseCGroupMemoryLimitForHeap &4 o] JDK 1194 A A & A5t} Al -
XX:+UseContainerSupport= A}-8-3Hyt}.

e e 4L Fal F7F &40l BastA 2rky AT FE QAW F8F ARl F 5 AFY]

t}.

7.4.3. Pod Yol A Wl =g 93 2 A3 27|

Pod oA Wlxzg] &4 2 AgS T3 o= AAste] = ol E2 A o] o4 = Downward APIE A&
sl oF ¥t}

Z2A 2

1.
MEMORY_REQUEST ¥ MEMORY_LIMIT 21z} & F7138l =5 PodE A gl

apiVersion: v1
kind: Pod
metadata:
name: test
spec:
containers:
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- name: test
image: fedora:latest
command:
- sleep
- "3600"
env:
- name: MEMORY_REQUEST )
valueFrom:
resourceFieldRef:
containerName: test
resource: requests.memory
- name: MEMORY_LIMIT @
valueFrom:
resourceFieldRef:
containerName: test
resource: limits.memory
resources:
requests:
memory: 384Mi
limits:
memory: 512Mi

o] ZHIzAE F7tste] A EA IR WinY 23 ¢S AT Y.

2]

o] 2R RS F7kste] ol Eal Aol A vl el A@ G A g

Pods A4 4.
I $ oc create -f <file-name>.yaml

47 A& AH8-35to] Podoll A =g o}
I $ oc rsh test

239 o] 485y =A LI UG-

$ env | grep MEMORY | sort

2 o

o
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MEMORY_LIMIT=536870912
MEMORY_REQUEST=402653184

Fx

u) 22| A3 7k /sys/fs/cgroup/memory/memory.limit_in_bytes ¥} & £3&) A H|
ol YRIGAE g1T F JdFH

7.4.4.00M £ % 3 0|3

Aol U= BE Z2ZAZ F vl ALEFol vl AFE A/ AY =0 R B
A 7} Al z4gE 73 9-ol = OpenShift Container Platformoll 4] A g ol o] T2 425 8583 F AFY
t}.

Z Z A 27} OOM(Out of Memory) 5 5H AH olY7t A 859 & d5Uth AH|H PID1 =
2 A 220l A SIGKILLS S=41351A A el 7t FA] FEH U 1 Qo= Ad oy 7o) 71gf Z2 A~
o] F#tol| upe} SeEbg .

d = So] Aoy ZaAAv Z= 1372 251 SIGKILL A 571 45 9e<S vehgy.
o7t A FEHA 2o o33 720l OOM T & EA T & s

LA A2 A3} Podol oA 23 o).
I # oc rsh test

23] 5l /sys/fs/cgroup/memory/memory.oom_controlo] A Az OOM F =&

$ grep '""oom_Kill ' /sys/fs/cgroup/memory/memory.oom_control
oom_Kkill 0

e We e daste] OOM 2 fE=Fth
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I $ sed -e " </dev/zero

29 o
I Killed
T WY S AYstel sed WA o] T8 FlF Sl
I $ echo $?
%9 o

137 == Aol Z2ZA |27 Z= 1372 255 Y S-S Vel Yyt o] ==+ SIGKILL
N5 7t FAH A S JEPF YL

$ grep '""oom_Kill ' /sys/fs/cgroup/memory/memory.oom_control
oom_Kkill 1

Podoll A sli} o] 9] Z2A|27F OOM E58 3% U3l Pod7l T2 HA(FA] o Ho} &
A glol) GAl= A, o] 5= OOM £ =7} gt} restartPolicy 7kl w2} OOM %= ¥ Pod7t
OAl A1 22 = AFUTH AAZEA] = A5 54 AEEH S 22 FEE 2= Pode] 49
el & 81315 Al PodE A4 3te] o] 3 Pods wA .

o8 -2 Ag-3to] Pod Al 7hA g4 k.

I $ oc get pod test
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o

322

i)
£

NAME READY STATUS
test 0/1 OOMKilled 0

Pod7} A Al 454 e A5 the BPE

I $ oc get pod test -o yaml

2 o

o

status:
containerStatuses:
- name: test
ready: false
restartCount: 0
state:
terminated:
exitCode: 137
reason: OOMKilled
phase: Failed

RESTARTS AGE

A 5to] Pods 3

ANAR RS e 9Ee Aol Podg A,

$ oc get pod test -o yaml

2 o

o

status:
containerStatuses:
- name: test

a3

Ut
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ready: true
restartCount: 1
lastState:
terminated:
exitCode: 137
reason: OOMKilled
state:
running:
phase: Running

7.4.5. Pod A 7 o]

rx o v 7 g7} 2% 57 OpenShift Container Platform& 3|3 ;==X Pod= A AT + d&HY
v 2 &A% H9e a2t A AL Ao FAHA 2 F AFHT FAGA QA A ANA = Z=2A4
27t obF FEEHA XL 5 7 AH o 9] 7| & “iﬂl’\(PlD 1)oll A4 SIGTERM 215 & 43 o3 3+
Al F SIGKILL A5 & FA3U T 1|43 Q1 Al Ao A= 2 ZAH o] 9] 7] 2 A 294 SIGKILL
NS E FA FAF UL

A A€ Pode] &A= A3, o] = A A2 J Ut restartPolicy 7t 3 A1 Qlo] AA| A=A &FHT
a8y EA AEEH ¢ 2 ZAE S = Pode A3 A& 815t Al Pods A3t o] Pods
A F o}

$ oc get pod test

2 o

o

NAME READY STATUS RESTARTS AGE
test 071 Evicted 0 1m

$ oc get pod test -o yaml

2 o

o

status:
message: 'Pod The node was low on resource: [MemoryPressure].'
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phase: Failed
reason: Evicted

l

7.5. 3t &3H =0 PODE wjAst== S8 2H 14

#eh FPRANAE Ao BH Y 222 23 2 AR AL AN 4S5 o2
AU ol & o] §30l W RAE 5L AFT 5 AE A BANNE Ak I ALE
Aok

=
=

g
=

»w

Adlold & 7 FH

EES g3 2 e o] of ofol] AL ] H 2
Hﬂéa%sl%ﬂmmw@%i_1ﬁﬁag

L
g gl a0 G AFTL

AHSS A A3 U . Pode] 8 B2 2%
oy ,] ,\}g 7Vsdt £ 2 a5l 54 o PodS ul X 3o

OpenShift Container Platform &g 2= == oA It} F FF2 Aojslal Aol BEE A
gt 4= 95U ). ClusterResourceOverrideOperatorE Al-4-3le Z8]|2H & I
2 A olqo] A4 A QA A ALl o v & & ‘301”‘ T dFUT ==
22, CPUAIS D 7| 237 3 g2 AF D QS xRS ddte 59 A9 TS 3T +
AU

3

OpenShift Container Platformel A = 2 & I 3L FA 3 oF gt
LcJWﬂ”°ﬂiﬂ°iﬂ@ﬂﬂﬂd*qﬂhﬂﬂhh?%%m;ﬁﬂ%%&ﬂ
AA L.

751,822 0% 9 A 4@

Zt A58 gAazd gs) Aoy glAa= 8 L AAFS AZT F AFUY =20 8 FA TS
= Q

F2 5 YEFED 82L Fualy] 9 20l B 259 o) AU Ao A S
e NPT a Qe AtaE aFe N BAo A oz AgPUh AHoY st ==oq A5 A
A#e 242+ gdavd

AR AL Y oS fYA W S Aol LAY A el god Aol
teas wge] Qi AulolA =Eg dobfuth AA % AelolUt g R 2d 4 A% AL

324
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7%. 2228 A4

7Fe s BHEo AR A A2 AT F AFUG. A2 53 A= Bla2 83 S AA S
A &= Aoy 7 e <] QoS (Quality of Service)7} A4 g1}

dote 2 FH B A2 Zte 2ol vl BEF D A= AFE P AS AL e o) 8 F
Beasng e gow A% 4 Awuth. 2 3 A o] Aolo w2} o AR FEo] 2AHY
. al & Sol, Aol o] 1Gie] W wa] 2% 3} 2Gie] w2 a] A go] A HW o)Al A4 715 1Gi
2390 g} Ao 7} ol okE| A g Hu| 2GiS AL T 5 AU Th T o] 2-$ 200% ] 7N H =
At

7.5.2. Cluster Resource Override Operator= A3 S 8| 2 5 28] A

Cluster Resource Override Operator= 22 2F 2] & =204 o1 75l 53 Ao staL AE
ol A& AT 4 A& 52 Webhookgd Lt} Operator= 54 Z2AE9 o7} H oA vjme] 2
CPU @A & 233k 725l tial Aol g th.

L A Q4 A4 g = OpenShift Container Platform &< ® = CLIE A2 3} Cluster
Resource Override OperatorS A x] &l ok o}t A X sl F<¢ b2 dlo] TAIE AAH v A4 &
#& A A3} ClusterResourceOverride AF8-2F XA 8 &~ (CR)E wr5Ut}.

apiVersion: operator.autoscaling.openshift.io/v1
kind: ClusterResourceOverride
metadata:
name: cluster ﬂ
spec:
podResourceOverride:
spec:
memoryRequestToLimitPercent: 50 9
cpuRequestToLimitPercent: 25 G
limitCPUToMemoryPercent: 200 ﬂ

o] &2 instanceo] o] o} gt}

A AU Aoy W 2a Asto] A A o] YA /|BgozZ AAH AL vwe @
Aol Algt v g (1-100)=2 Fo] 22718t 7] 232 5091 Y o).

A8 AU AEloly CPU Aol A F Ho] AAY 7| 2gte= A4 € 739 CPU 23 9
1-100 Afo] o] A3 WM& = Qo] 27| gt 7] 232 259 Yt
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Fx

ZAd ol ol A|gto] DA = o] 9JA] ¢k-& 7]-¢- Cluster Resource Override Operator &
o] 22717} A & HA &FUth Z2AEW 7|12 A go] 9= LimitRange R HAE S A4
StA Y Pod AFgol Al gHs A4 5to] Qo271 & A &5t L.

7t A Ee] ylgl 2oo] 2 ouA s by Pl S A gsle] ZRAEUE Yol 2712 BAY
4 dguth

apiVersion: v1
kind: Namespace
metadata:

labels:
clusterresourceoverrides.admission.autoscaling.openshift.io/enabled: "true"

Operator+= ClusterResourceOverride CR2 74| 5132 ClusterResourceOverride %21 Webhook
7} operatore} F 4 3 U g 25 o] 20 AR & o] =A] g

7.5.2.1. 9] &4 2 21835} Cluster Resource Override Operator 4 =]

OpenShift Container Platform ¢ &2 A}-8-35}9] Cluster Resource Override Operators A x| 5}
of Z2E2E 9 oW ARG AT + AFU

A 27 A

Ad o] o] A|sto] A o] A=A ¢S 739 Cluster Resource Override Operatorol] 4 3
S FA 5tk ol E 2 23517 W LimitRange S B A E E A}&35lo] TEAE Q| 7] R |
S XA SHA Y Pod ALl Al gH2 44 8l oF g o).

ZA 2

OpenShift Container Platform ¢J &£ 2 A}-£83}<o] Cluster Resource Override OperatorE 4 |
Ut
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OpenShift Container Platform ¢ £ <& 0|4 Home - Projects=z o] 534 t}.
Create ProjectZ 2 ).
clusterresourceoverride-operatorE Z 2 A € o]|F20 7 XA 3t}
CreateE 234

Operators — OperatorHub = o] 53 }.

A& 7153k Operator 2= 9| 4] ClusterResourceOverride Operator= A9 3l o}
Install 2 &34

Operator 2] slo] Aol 23] w=o] ta] Za 2] 54 vdxso] 27} el
o YEA AT

Installed Namespace<ll o 3] clusterresourceoverride-operator7} A&l 5 o] 0 +=X]
A

Update Channel @ Approval Strategy S A &l gt}

Installed Operators =] o] X] ]| 4] ClusterResourceOverrideE 32 ).

ClusterResourceOverride Operator *-A] | o] A o] 4] Create InstanceZ &2 3]

o}

Create ClusterResourceOverride 3 o] X] o] /] YAML & =31 & #H g 3lo] I Q o] u}z}
ow AN #FS AAF YUY,

I apiVersion: operator.autoscaling.openshift.io/v1
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kind: ClusterResourceOverride
metadata:
name: cluster ﬂ
spec:
podResourceOverride:
spec:
memoryRequestToLimitPercent: 50 9
cpuRequestToLimitPercent: 25 6
limitCPUToMemoryPercent: 200 ﬂ

o] &2 instance°] o] o} gt}

A AUt Aol v ®e] A Yol £7]5H: 7 1-100 Ate] o] m
282 AU 7| 2ge 5091 o

A9 Ak ch A oY CPU A2 Ho] 2713k 25 1-100 Abo] o] 3
&2 AR 7| Bk 259tk

A AR Qi Ag ol vl R A S Qo] 2713H= A
Ytk (AHeE = 3 9). 1Gie] RAMS 100 %2 2A Y H 5= ﬁ%1
24Utk CPU 23 & Hoj 27]317] Ao A gyt (B3| 4
yrt.

£33 2009

Ze] 28 AHg AL o] 2 b2 U E $lste] 52 Webhooke] #A] 4ElE sl ghth

ClusterResourceOverride Operator =] o] ] o] 4| clusterS &2 g ).

ClusterResourceOverride Details 3] o] A] o] /1 YAML & &3]3 t}. webhook &%
Al mutatingWebhookConfigurationRef 4] A o] 3 A] g},

apiVersion: operator.autoscaling.openshift.io/v1
kind: ClusterResourceOverride
metadata:
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annotations:
kubectl.kubernetes.io/last-applied-configuration: |

{"apiVersion":"operator.autoscaling.openshift.io/v1","kind":"ClusterResourceOver
ride","metadata":{""annotations":{},"name":"cluster"},"spec":
{"podResourceOverride":{"spec":
{"cpuRequestToLimitPercent":25,"limitCPUToMemoryPercent":200,"memoryRequ
estToLimitPercent":50}}}}
creationTimestamp: "2019-12-18T22:35:022"
generation: 1
name: cluster
resourceVersion: "127622"
selfLink:
/apis/operator.autoscaling.openshift.io/vi/clusterresourceoverrides/cluster
uid: 978fc959-1717-4bd1-97d0-ae00ee111e8d
spec:
podResourceOverride:
spec:
cpuRequestToLimitPercent: 25
limitCPUToMemoryPercent: 200
memoryRequestToLimitPercent: 50
status:

mutatingWebhookConfigurationRef: ﬂ
apiVersion: admissionregistration.k8s.io/vibeta1
kind: MutatingWebhookConfiguration
name: clusterresourceoverrides.admission.autoscaling.openshift.io
resourceVersion: "127621"
uid: 98b3b8ae-d5ce-462b-8ab5-a729ea8f38f3

ClusterResourceOverride <21 Webhook Z =%

7.5.2.2. CLIZ A}-£35}4] Cluster Resource Override Operator A %]

OpenShift Container Platform CLIE A}-8-3} o] Cluster Resource Override OperatorZE A ] 5}
S 2Ho e ANl AT = AFY T

A 27 A

[ ]
Ad o] o] A|sto] A o] AA] ¢k& 79 Cluster Resource Override Operatorol] 4 g
< A Utk ol 5 A 4352 ¥ LimitRange L B A E S ALg-35lo] T2 A E 9| 7] |
3+ XA SHA Y Pod ALl Al gHS 4 8l oF g o).
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EZZAX

CLIZ A}£ 3} Cluster Resource Override OperatorsS A x| sl&] ¥ t}2S 3 g}
Cluster Resource Override Operatore] v g 23 o] 2= A A gt}

Cluster Resource Override Operator2] Namespace 2 B A € YAML 3} (4] : cro-
namespace.yaml)2 A4 g}

apiVersion: v1
kind: Namespace
metadata:
name: clusterresourceoverride-operator

Yl 9l 25l 0] 22 A A F ot
I $ oc create -f <file-name>.yaml

d

i
Mt

W o3 Zsyh
I $ oc create -f cro-namespace.yaml

Operator 153 A F -

Cluster Resource Override Operatore] OperatorGroup 2 H A= YAML 3} (o :
cro-og.yaml)& &4 g ot

apiVersion: operators.coreos.com/vi
kind: OperatorGroup
metadata:
name: clusterresourceoverride-operator
namespace: clusterresourceoverride-operator
spec:
targetNamespaces:
- clusterresourceoverride-operator

Operator 152 A4}

I $ oc create -f <file-name>.yaml
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9=

Wi

e o= g R 2
I $ oc create -f cro-og.yaml

Muzagde 44y

Cluster Resource Override Operator2] Subscription ¢ 28 YAML 3¢ (o] : cro-
sub.yaml)S A8 g o.

apiVersion: operators.coreos.com/vialphai
kind: Subscription
metadata:

name: clusterresourceoverride

namespace: clusterresourceoverride-operator
spec:

channel: "4.9"

name: clusterresourceoverride

source: redhat-operators

sourceNamespace: openshift-marketplace

REREE

tilo

7

oo

Y,
I $ oc create -f <file-name>.yaml

9=

et

W o3 Zsyh
I $ oc create -f cro-sub.yaml

clusterresourceoverride-operator v ¢} 23 o] ~9j| 4] ClusterResourceOverride A}-&-=}
A4 g4 (CR) 2 BAEES BFY.

clusterresourceoverride-operator v ¢ 25 o] == WA},
I $ oc project clusterresourceoverride-operator

Cluster Resource Override Operatore] ClusterResourceOverride ¢ X2 = YAML
319 (o : cro-cr.yaml)S wHEUt}.
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apiVersion: operator.autoscaling.openshift.io/v1
kind: ClusterResourceOverride
metadata:
name: cluster ﬂ
spec:
podResourceOverride:
spec:
memoryRequestToLimitPercent: 50 9
cpuRequestToLimitPercent: 25 6
limitCPUToMemoryPercent: 200 ﬂ

o] &2 instance°] o] o} gt}

2]

A8 AZ AU AEloly w ke Aghs Qo] 22718 79 1-100 Apo] o =
2&2 AAIUY. 71252 509 Y.

A ALggiuth Aol CPU A $2 Yo] 2£7]3hE 29 1-100 Ate] o] w3
&2 AR 71 Bk 259tk

A AR AU AH ol W2 AdS Qo] 2275t B¢ 1
Ytk (AH2E &= 39). 1Gie] RAMS 100 %= 2A L= AL 1719
25Ut CPU 238 Ho] 227]517] Aol Aglgduyt (848 4-5).
yrt.

ClusterResourceOverride 2 B A E E qt51}.
I $ oc create -f <file-name>.yaml

q=

et

W o3 Zsyh
I $ oc create -f cro-cr.yaml

Ze) 28 AFg AL o] 2 h2o] AEE SHelste] 5 Webhooke] Al 4HlE 13
o}
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I $ oc get clusterresourceoverride cluster -n clusterresourceoverride-operator -o yaml
webhook &% A] mutatingWebhookConfigurationRef 2 4 o] 3T A] g t}.

2 o

o

apiVersion: operator.autoscaling.openshift.io/v1
kind: ClusterResourceOverride
metadata:
annotations:
kubectl.kubernetes.io/last-applied-configuration: |

{"apiVersion":"operator.autoscaling.openshift.io/v1","kind":"ClusterResourceOverride
" "metadata":{"annotations":{},""name":"cluster"},"spec":{"podResourceOverride":
{"spec":
{"cpuRequestToLimitPercent":25,"limitCPUToMemoryPercent":200,"memoryRequestT
oLimitPercent":50}}}}
creationTimestamp: "2019-12-18T22:35:022"
generation: 1
name: cluster
resourceVersion: "127622"
selfLink: /apis/operator.autoscaling.openshift.io/v1/clusterresourceoverrides/cluster
uid: 978fc959-1717-4bd1-97d0-ae00ee111e8d
spec:
podResourceOverride:
spec:
cpuRequestToLimitPercent: 25
limitCPUToMemoryPercent: 200
memoryRequestToLimitPercent: 50
status:

mutatingWebhookConfigurationRef: ﬂ
apiVersion: admissionregistration.k8s.io/vibeta1
kind: MutatingWebhookConfiguration
name: clusterresourceoverrides.admission.autoscaling.openshift.io
resourceVersion: "127621"
uid: 98b3b8ae-d5ce-462b-8ab5-a729ea8f38f3

ClusterResourceOverride <1 Webhook Zx
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7.5.23. 28 2H & 29 A8l AA

Cluster Resource Override Operatorol] = Operator7} @8] # 9l 2 A ojd|of 3= 2zt T2 A Eof o
3l 2 9 ClusterResourceOverride AF-&#} X| A 2] 42 (CR)71 2 2 3}

A 87 A

Ad o] o] A|gto] A o] AA] ¢k& 739 Cluster Resource Override Operatorol] 4 &
S FA FHUTh Qol2x7|E A 83lE W LimitRange S B A EE A1 85lo] T2 A E 9] 7] A
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S x4 5711} Pod AFEol] A 3HS A sl oF gt

iy
v}
>
o
4
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)
)
o
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ol
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)
)
v
o
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o
3
L
v
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ClusterResourceOverride CRS HZ s o).

apiVersion: operator.autoscaling.openshift.io/v1
kind: ClusterResourceOverride
metadata:
name: cluster
spec:
podResourceOverride:
spec:
memoryRequestToLimitPercent: 50 ﬂ
cpuRequestToLimitPercent: 25 9
limitCPUToMemoryPercent: 200 6

Au AU, Avlold Wme] A e Po] 2275 A5 1-100 Alo]o] MP g =
A g} 7] 27k 509U o

2]

A AU AE o CPU A 22 Ho] 27]ak 4% 1-100 Alo] o] My g =
A g 71 B5he 2591 T

©

Ad ALgAU Aoy W iE AFS Dol 275 A HELE AZFUY
(AH&-HE 72 %). 1Gie] RAME 100 %= 2AY Y st= AL 1719 CPU o] ¢ &5 Uth.
CPU 23 Qo] 27]317] Aol A FUth (R4 E 3-9). 71 23 2009 Y .
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Cluster Resource Override Operator7l 214 AU S A oJd|of 3= z} T2 A E o] Y| Y =
Ho]2 @ HAE o i3 gpllo] F7E A=A 14

apiVersion: v1
kind: Namespace
metadata:

labels:
clusterresourceoverrides.admission.autoscaling.openshift.io/enabled: "true"

o] Bl & 7} X Z A E o) F7}3H ).

7.53. =% 42 ou AN

QoS (Quality of Service) 27, CPU A| g == E 7o =
H 7AYE AT F AU 5F == 9 54 Z2AEQ ou] 7Nl & vEA st = UFUT

7.53.1. Q%9 a2 @ Avol o3
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of

i

Bazo e xE A8 4L Bax §aol et gEy.

7.5.3.1.1. AE o] ] 2] CPU &7 o] 3]

Adol ol 248 CPU2| o] ngm ] Aro|Yolq N4 & FEAA =Eolq ALS 7Hs e 23
CPUSZ 3712 2u]at 4 Y&uith of 2] Aeloly 7}t 23} CPUS Abg-ate] aba 2t Aelolol A &3
5 CPU <ol w2} CPU x| zto] 21t

ol & Sol, & A 0|47} 500ms] CPU A1 7+2 £ 3313 ThE A o] 7} 250me] CPU A| 742 2.3
oA A}& 758 37k CPU A1 7ko] 2:1 1] &= Bl o] kol Rul ik, AEl o 7} Al &

2 Abg-ste] 100ms 574 1A 02 A A o] 75-& M BN 5 A5
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AR 2 A FE Eabel o vue 5 Aol FRE Tk AvelUzt 2 A v

Guith A& el & g ohs 49 250 A¢) i v xme) B2 ool sl vwel et

H e Mnd s dazod i Aol S0 g Aol A Med A A48
S A% Fe zAaW 24 £RHUT.

7.5.3.2. 28|74l 2 QoS (Quality of Service) =] 2= o] 3]

23 0] gl podst dl ks o] AL #lF ==9] BE podol A Al @] FA AL FHs e v 8%
o zFa =7t 0w ARAYT,

<4 ASE BN = == pod7t S8 AHANA A8 7bs @ AT o @ A5
§3E 32 & F AHFUh o]l B === 7 poddl] -4 =95 M A& orgU . ol @ AF
g A8 5 & 7152 QoS (Quality of Service) Z# 2231 gt

Pod: 44971 7438t Al 714 QoS Ed = 5 sz AZ Y.

¥ 7.19. QoS (Quality of Service) =] =

1(7F %) Guarantee R E @420 thal] Al sk 3 2 F (A8 Abeh)o] A = o] 9l (00] otd) T o
d 7% Pod:= Guaranteed & EHg Ut}

2 Burstable RE gz el 83 W A (A A o] A H o] 9laL(00] obd) T4 &}
] & 7% Pod: Burstable 2 &5 Ut}

3P BestEffort 2420 gk 2 4l Al o] A=A ¢k 7% Pod= BestEffort = &7

[e)

=) Ytk

MEEE 4ES F YE D2 R R} REF A $H £A7F /P e Aelolu 7} WA

[
Guaranteed ZH| o] = 94 <9171 7HE =& AH oY 2 7HFH Y A FS 23351744 Al
2o Y u a7} BZ3 A AAT = A= 4 F997E 2L Aoyt gle Aol T58Y
t}.
[
Al 2d uﬂ 2] 2= Ag ol )& Burstable A H o] = A 32 %335} o} & BestEffort #
Heolyrl gloed 52 = dH5Uo.
[

BestEffort ZiH| o] & ¢4 =971 7P ¥ AH oY 2 A gyt A 2" o W =Z2]7}
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R ERELEE DEPETR BRI E- (S8

7.5.3.2.1. Quality of Service (Q0S) Al 5ol A v = 2] o o} vy

qos-reserved | 7| 5 AL-§-3te] 57 QoS FFol A poddl o oFd w2 o] MESS AT 5
AFUL o] 7152 834 22 2F o oF3ste] 519] 00S F&l 22| pod7t 25 QoS S 29] podolw
LA A L2E AHESA RIES P

OpenShift Container Platform-2 t}3-37} 7+o] qos-reserved v 7l H & AH8- g o

gos-reserved=memory=100% %}-2 Burstable 2 BestEffort QoS Z| 27} ¢ =& QoS
FY 20X Qv 22 E LY 51K £ =5 Ut o] Z 53] BestEffort 2 Burstable ¢
AZ = oA OOMo] 2A & 23 o] Z7}5 o] Guaranteed 2 Burstable 9 2 = = o) o] & W] 2.g]
g2 B FFSE Fole Aol $AEUL

gos-reserved=memory=50% %} Burstable 2 BestEffort QoS Z 271 ¢ =& QoS
S =olA 23 vl e] ks 2n|sh= A S &3

qos-reserved=memory=0% %t2 Burstable 2 BestEffort QoS &3 27} A& 7153 73
T 23 7hs e AUl == G7HA LvlsheE AL 5] -&5HA T Guaranteed 9|22 =71 @ F € |
Rzl AA25HA] X A o] FohH U o] 2 Q3] o] 7] 52 v &5t o] IdFU T

7.5.3.3. 2¢ w2 7 @ QOS o] 5

QoS (Quality of Service) H3-& §X1317] 913 ==oA] 7|2 F oz ~¢4g v @5 & A%
th. 22x ¢gon o] B A fAiArE 23 P55 Pod v £ o) Kubernetes 27| %27} vt= &=
g hzo] JFS v F 5 JdFYh
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2gto] FA W ALG Hs e vl melo] tle 2k ¥ A2 AA QA gel 6%
B2 5o 2 AU A8 % A2 E Bgate] Wxd] 25 e 4 Pod
£ =Eolq AAG D v me] 2% gzt old 0 =Eoq AL AZAS 5 AES
Futh

7.5.3.4. =& 3t} &3 o3|
o AND BANNE AR ALY FAL AFHES =28 vkl A sHE Qo] FLFY

e AR v e 2 S A AL 24 7Hs e Sd st ntEA APt AL e 24
W 2 a7} 2A 5 R = 3 W e Sgdo] An A= etgy).

o] 2& #&2135}7] 93l OpenShift Container Platform-2 vm.overcommit_memory v 7| H =
12 A4

SN
o 7132 &Q AA 2RBS AR st 71'do] v E v AN EE FAEAT U,

olt

OpenShift Container Platform-2 vm.panic_on_oom v 7] 1 4-& 02 2 A A 3l W 2] BZA] A
o] dAY Fe7EA RS %L*mqv} 002 A3 7'2lA OOM (v 22| 313) Fe|d o
oom_KkillerE $%35lo] 94 99 e} Z2A22 53

wEolA g BH S A ste] dAl AL 2 5 AxUTh

I $ sysctl -a |grep commit

2 o

o

I vm.overcommit_memory =1

I $ sysctl -a |grep panic

2 o

o
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I vm.panic_on_oom =0

9] e 2 olv] == Ao} Yojoshn] F7k 317k WaskA WU

Zt 2o dsl 5 A4S T3S = dFuth
CPU CFS 23 %2 A1-83l9 CPU A| 3 v 24 3} == 413
A28 2 A 20 g 42 o o

Quality of Service (Q0S) Al Zol| A 2] W] 22| o oF

7.5.3.5. CPU CFS &3 2 A1-8-3l CPU A3t v]| & A 3] === A3}

inux 794 CFS (Completely Fair Scheduler) &3 X 942 Al-8351o XA

Z|BA o7 &
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ofl

e 33

7HA4 U

o

ok

bol 74

e

I $ oc edit machineconfigpool <name>

a2

il

W e 2ay.

$ oc edit machineconfigpool worker

2 o

o

apiVersion: machineconfiguration.openshift.io/v1
kind: MachineConfigPool
metadata:
creationTimestamp: "2022-11-16T15:34:25Z"
generation: 4
labels:
pools.operator.machineconfiguration.openshift.io/worker: "" ﬂ
name: worker

# o] o] Labels o}&j o] A gt}

te g
ehto] glow T3t 22 A1/3k 4 F7H T,

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

-
oX
E
o,
filo
)
o

AH8F 49l @42 (CR)E wEYth

CPU A & v 23S 913 23
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apiVersion: machineconfiguration.openshift.io/v1
kind: KubeletConfig
metadata:
name: disable-cpu-units ﬂ
spec:
machineConfigPoolSelector:
matchLabels:

pools.operator.machineconfiguration.openshift.io/worker: "" 9
kubeletConfig:

cpuCfsQuota: 6
- "tl’ue"

CRell o] 55 AQ 4.
HA 4 FollA 2pa & A Qg
cpuCfsQuota v/l U+ E true = AZ gt}

g 9% S 43ste] CRS AAFYH
I $ oc create -f <file_name>.yaml
7.5.3.6. A| 2=l L2 A| 20 g 42 o oF

Bk A 2AZY L AT H a2 ou] ANS AL 98 7 wEE FH 2
2% wEol X dsts W B e A 29 dEA AL 2 hre] AR E of o
Utk Sl v el sl 48 S B fl2n0) A ol asE o ofahe Aol FeTh

mlm
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pod7t ol =z Al 2o] el 228 WA Ao R ookt 2AZFNA ALE THs T 2
sto] w-= 9228 SPFPUTL A S WL w29 P22 TFS FEAIA L.
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7.5.3.7. ==9] 9] 74l v A3}

ol &/4dstsha 7zt m=dA ou ZBlE v A5t = JdFU T

oA on AYS v}t T =04 v 98 S A3

I $ sysctl -w vm.overcommit_memory=0
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I quota.openshift.io/cluster-resource-override-enabled: "false
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I $ oc create -f <file-name>.yaml
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7.6. FEATUREGATES S A} 3to] OPENSHIFT CONTAINER PLATFORM 7]% &4 3

2] 2= Feature Gate & AHg-3tol 713 71% Al =9] 37} ohud 7152 B45E + d5Uh

7.6.1. FeatureGate o] 3|

FeatureGate A}-§-2 & 9] 2]42 (CR)E AH§-3t] Fej2EolA 54 7|5 AES 8433 = A5
Yrth 715 AlEE 7123 o2 843515 0] 9)A -2 OpenShift Container Platform 7] 224 Ut}
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https://access.redhat.com/documentation/en-us/openshift_container_platform/4.9/html-single/building_applications/#deployments-triggers_deployment-operations
https://access.redhat.com/documentation/en-us/openshift_container_platform/4.9/html-single/nodes/#nodes-nodes-resources-configuring-setting_nodes-nodes-resources-configuring
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Azure Disk CSI Driver Operator. Microsoft Azure Disk Storage-& CSl(Container
Storage Interface) =2}o| v E A} &3] PV(I T+ E2F)2 =243 YT 4= A5

VMware vSphere CSI Driver Operator. VMI(Virtual Machine Disk) £-& ol
CSl(Container Storage Interface) VMware vSphere =&}o] v & Al &35l PV(I T+ E5)=
szuAYe + dayh

CSI A% ulo] 2@ o] A A Y= = in-tree 2§ Z# 1212 553 CSl(Container
Storage Interface) =z}o| ¥ 2 25 vlo] 1 o] S A SFY T bda-S 9% 71& =g
2 A 5 A5y

AWS(Amazon Web Services) EBS(Elastic Block Storage)
OpenStack Cinder

Azure Disk

Azure File

Google Cloud Platform &+ t] = =(CSI)

VMware vSphere

Cluster Cloud Controller Manager Operator. in-tree &9 = A EE &7} o}l d
Cluster Cloud Controller Manager OperatorE &4 33U b3S 93t 71& =8| H=2
A4 5 AU

AWS(Amazon Web Services)

Microsoft Azure

Red Hat OpenStack Platform (RHOSP)
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Insights Operator. Red Hat OpenShift Cluster Manager<l] /] RHEL SCA(Simple
Content Access) 154 & 714 E & AU

TechPreviewNoUpgrade 7] 5 7l o] Ed| A &4 313t 7] 59 o & AA g P &L oS

= FxsA Q.

oo
I

Azure Disk CSI Driver Operator

VMware vSphere CSI Driver Operator

CSI A5 wlo] 2 o] A

Cluster Cloud Controller Manager Operator

Insights OperatorE AL-8-3t] 7Ha gk Fel = MA| X QIF A 714 2.7]

7.6.2. 9] &8 X835 75 A E A3}

OpenShift Container Platform §} &< & A1-8-5lo] FeatureGate CR(AH&-#} A 9] 2] &) AR 5
o] Fe2E] BE kol g3l /15 AES B8 5 AFUh

a7
7% AES B4seEE g2 PTG
.
OpenShift Container Platform ¢ <04 &g - ALEA A A2 Ao FHo|R= A
#qY o
2.

A&} XA @ 22 A 9] #H o] A o) A FeatureGateZ =l 3t}.
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https://access.redhat.com/documentation/en-us/openshift_container_platform/4.9/html-single/storage/#persistent-storage-csi-azure-disk
https://access.redhat.com/documentation/en-us/openshift_container_platform/4.9/html-single/storage/#persistent-storage-vsphere
https://access.redhat.com/documentation/en-us/openshift_container_platform/4.9/html-single/storage/#persistent-storage-csi-migration
https://access.redhat.com/documentation/en-us/openshift_container_platform/4.9/html-single/operators/#cluster-cloud-controller-manager-operator_cluster-operators-ref
https://access.redhat.com/documentation/en-us/openshift_container_platform/4.9/html-single/support/#insights-operator-simple-access
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Z 2 2~H 9 4] TechPreviewNoUpgrade 7] 5 Al ES &4 3}314A 3
¥ 5 glom mloju] A Julo|ES FAT 5 gleh. z2EA 2
HolA o] 7% AES A ssIAE ¢ By
FeatureGate Al 82} XA 42 AE
apiVersion: config.openshift.io/v1
kind: FeatureGate
metadata:
name: cluster ﬂ
spec:
featureSet: TechPreviewNoUpgrade 9
FeatureGate CR2] o] 52 clustero]o]o} g},
24318 715 AES F7H
[ ]
TechPreviewNoUpgradeE A1-8-3ld 54 7|& Z2| R/ 7|2 A48 F
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W73 LS Asha A WA Aol A H WA 74 Eo] dullo|EXI M Aol 4
= ¢ 7 =29 2AEH ol MBS U

E=71 38 BEH E Eol7t § =9 kubelet.conf 3 & 321351 7] 5 Alo|E7} A slH o] =

¥ 259 A=A AH 4 Compute ~ Nodes = o] 5t}

2.

wEg Adgn
3.

S L EE LEE RRCEEER=t
4.

Hul'd oA root 1 & E2] & /host:= M7 Pl
I sh-4.2# chroot /host
kubelet.conf 31 -& 13 .

I sh-4.2# cat /etc/kubernetes/kubelet.conf

AR =
i = )

il
o1

featureGates:
InsightsOperatorPullingSCA: true,
LegacyNodeRoleBehavior: false
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true = Ydd 7152 S8 2HAA 24394t

1< 9 7]%-2 OpenShift Container Platform v A o] we} or g1 o).

7.6.3. CLIE AI-8-31d] 7] 5 Al E &4 3}

OpenShift CLI(oc)= A1-8-31o] FeatureGate CR(AI- &4} A 9] g]42)S AR Sle] S 2H E
e g3 715 Al EE A3 = AFU .

A 27 A

OpenShift CLI(oc)7} 2 X 5] o] 91Ut}

—_

clusterg} = FeatureGate CRS #H g g ).

I $ oc edit featuregate cluster

%sq

Z 2] 2H 9|4 TechPreviewNoUpgrade 7|5 Al EE &4 3}s1A HA
& 5 glov uloly] WA Yulo]ES BAT & glaUth. 2294 FH &
oA o] 715 A EE &A= < |yt

FeatureGate A} 82 A A g &2 A=

apiVersion: config.openshift.io/v1
kind: FeatureGate
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metadata:
name: cluster ﬂ
spec:
featureSet: TechPreviewNoUpgrade 9

FeatureGate CR2] o] &2 clustero] o] o} g},
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=27} EH] FH 2 Solt F =29 kubelet.conf 31 & 8Qlste] 7]5 Aol E7F E435tH 0] =

¥ 2£9 A=A A A 4 Compute ~ Nodes = o] 5t}

2.

=Eg A9
3.

= AR G0 oA el & FY s
4.

B 1@ A root t] & Ea = /host:= W7}

I sh-4.2# chroot /host
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kubelet.conf 3} & 3213 .

I sh-4.2# cat /etc/kubernetes/kubelet.conf

AR =
i = )

il
Y

featureGates:
InsightsOperatorPullingSCA: true,
LegacyNodeRoleBehavior: false

true 2 Y94 752 S 2HAA EA43g Y.
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