& RedHat

OpenShift Container Platform 4.9

£ OpenShift Container Platform FEEMEE T =

Last Updated: 2023-08-27






OpenShift Container Platform 4.9 77 5

£ OpenShift Container Platform BB EE T =

Enter your first name here. Enter your surname here.
Enter your organisation's name here. Enter your organisational division here.
Enter your email address here.



RSN
Copyright © 2023 | You need to change the HOLDER entity in the en-US/Nodes.ent file |.

The text of and illustrations in this document are licensed by Red Hat under a Creative Commons
Attribution-Share Alike 3.0 Unported license ("CC-BY-SA"). An explanation of CC-BY-SA is
available at

http://creativecommons.org/licenses/by-sa/3.0/

. In'accordance with CC-BY-SA, if you distribute this document or an adaptation of it, you must
provide the URL for the original version.

Red Hat, as the licensor of this document, waives the right to enforce, and agrees not to assert,
Section 4d of CC-BY-SA to the fullest extent permitted by applicable law.

Red Hat, Red Hat Enterprise Linux, the Shadowman logo, the Red Hat logo, JBoss, OpenShift,
Fedora, the Infinity logo, and RHCE are trademarks of Red Hat, Inc., registered in the United States
and other countries.

Linux @ is the registered trademark of Linus Torvalds in the United States and other countries.
Java @ is a registered trademark of Oracle and/or its affiliates.

XFS @ is a trademark of Silicon Graphics International Corp. or its subsidiaries in the United States
and/or other countries.

MySQL @ is a registered trademark of MySQL AB in the United States, the European Union and
other countries.

Node.js ® is an official trademark of Joyent. Red Hat is not formally related to or endorsed by the
official Joyent Node.js open source or commercial project.

The OpenStack ® Word Mark and OpenStack logo are either registered trademarks/service marks
or trademarks/service marks of the OpenStack Foundation, in the United States and other
countries and are used with the OpenStack Foundation's permission. We are not affiliated with,
endorsed or sponsored by the OpenStack Foundation, or the OpenStack community.

All other trademarks are the property of their respective owners.

BE

AXRHBERERBHPREMEET R, Pod MIBHRHUEA, BILRMHEKREE Pod HEFMKE.
AL (job) #1 DaemonSet EBENHITIRMF, URBERERFFSRENHEMESER.



BIETRBLR .

LLRXFIR
BLEVERAE
EIERE
iR e

1.2. %F POD
BLEVERAE
TR
iR e

1.3. X F& %%

B 2B POD ..t

2.1.f/H POD

2.1.1. T#& pod

2.1.2. pod B2 & =~

213 HhBHR

22.#E&POD

2.2.1. %F pod

222 . BEFWBHH pod

2.2.3. &5& pod BESIT

224 BEREWRESE

2.3.75 POD E2& OPENSHIFT CONTAINER PLATFORM 2%
2.3.1. B2i& pod ERFMITH
2.3.2. BR&I A pod fFE AR B

2.3.3. T FRYNMRI{E AR pod ARETFIE SRS E /A LHY pod (&

2.3.3.1. {E [ pod H#FTIEIEE N INTELLM pod HE
2.3.4. AKX pod B LEMER pod
2.4. M POD M B BB B POD
2.4 T pod R BT B
2411 T RFHIIET
2.412. 9 Rk
242 A Web #5508 pod M BT &
2.4.3.f#H CLI 1R#&E CPU FERZEAIE pod MBI E
2.4.4. {EM CLIRIEANFFEAFRUE pod EAB ST BXY K
2.45 1M CLI T pod #m BT BRIKESFM
2451 1M CLI && pod MR BT BIRSSEM
2.4.6. H IR
2.5. FFHEE POD Bahi REDhHAE POD FIRAH|
2.5.1. X F Vertical Pod Autoscaler Operator
2.5.2. 2% Vertical Pod Autoscaler Operator
2.5.3. = F{# 8 Vertical Pod Autoscaler Operator
25.3.1. Bl VPA &/ME
2.53.2. BN A VPA B
2.5.3.3. 7E 0 pod BB A VPA 1Y
2.53.4. FDIN A VPA Bil
2535 HIEBIFFERSRMA VPA Bil
2.5.4. {8 Vertical Pod Autoscaler Operator
2.5.5. 1% Vertical Pod Autoscaler Operator
2.6. 77 POD 1Rt BUREIE
2.6.1. T f& secret
2.6.1.1. secret R EY

B3%



OpenShift Container Platform 4.9 i 53

2.6.1.2. Secret HIBEH A
2.6.2. T BRANMAI B2 secret
2.6.2.1. Secret G| [R
2.6.2.2. QIR BB secret
2.6.2.3. BIRBR S5 MK - 5% secret
2.6.2.4. QIR E KRB PYIIE secret
2.6.2.5. 0|8 SSH B 5 IE secret
2.6.2.6. Al Docker BCi& secret
2.6.3. TERUN{AI B #T secret
2.6.4. X FFMERIEYS secret AEER
2641 EREZIEDLUES secret EEFEH
2.6.5. secret tFEHERR
2.7. QIEEFN{E FA S B AR A
271 7 fRECE ARG
BiC & PR 5+ BR il
2.7.2. 7£ OpenShift Container Platform Web #2e#il& | 2 EC & Bk &+
2.7.3. 18/ CLI Q|2 B ik &t
2731 MBI BE B
2.7.3.2. MU0 R B i B
2.7.3.3. NFHEH 032 A & R &1
2.7.4. A : 1E pod F {5 FAED B ALET
274 FHREMAERRPERIMETLE
2742 FRRERS NERBDXESRTTSH
2743 FREBMITIRNSTIAS
2.8. A& FHMET POD 1iln 4 &8 TR
2.8 TR &R
KRB
2811 KEEHSRESE
282 THREHEES
283 [HALFEES
2.9. 7£ POD VA REKH YA POD LK
2.9.1. T & pod {L5E%
2.9.11. Pod {44 2%
2.9.1.2. Pod LSRR
292 . T podith
2921 FEIB HMEHE BRI
2.9.2.2. Pod 6 SR M IAERFIEE
2.9.23. 2K IEWIE H# pod
293 . BEMLENFIE S
2.10. AT AL RN POD BRI E T &
2101 AT 2R pod MiE

BIFEERTREMNPODIME (FHE) .o

3.1 ERAERFES POD ME
31 AERRFRA
3100, ERHERAG RN
3.11.2. KB
3.1.1.3. kKRB
3.2. BB A ETZFE LUILE] POD B
3.2.1. TERERINHE
3.2.11 TRERRRF R
3.2.2. DB E R A SRR S i
3.2.3. BRI EIZFEoRig

51

51
53
53
54
55
56
57
58
58
58
60

61

61
62
62
63
63
65
66
67
67
69
70

71

71
72
72
72
73
74
74
74
75
75
76
76
76
76
78
78

82
82
82
82
82
83
83
83
84
85
88



3.23.1. THRHEFRFF predicates
3.2.3.1.1. 8 predicates
3.2.3.1.2. &#l predicates
3232 THREERRIER
3.2.3.2.1 Bk
3.2.3.2.2. A& LN
3.2.4. RIEECE
33. FRERFEESHE POD
3L X THERFRES
332 EEHERFEES
3.4, 5 F RER MR R R ER MR A8 X F B Atk POD MR & POD
3.4.1. T f# pod RELME
3.4.2. BEi& pod KEEMEHLIN]
3.43. ER& pod R KELMEHI
3.4.4. pod KEXMEFN R FKERMEHLI =51
3.4.4.1. Pod KBtk
3.4.42. Pod R XEkM
3.4.4.3. TILEHREHY Pod R R
3.5. AT RKREMERIIAZRE T R £ POD &
3.5.1. TR s KHkE
3.5.2. BEE T KBRS ZHLN
3.5.3. BEE B B LAY s R RN
3.5.4. 7 KB MR R4
3.5.4.1. ERLEFERT R KB
3.5.4.2. %A LERZBIT mKEE
3.5.5. HHIR
3.6. 1% POD BRI E/E AT R
361 THIE[HEA
362 T RiTE[MHEA
3.7 EAT |5 RIEH POD KiE
3.7 TRI5 R FAR
3.7.00. 7 R el 5 FA R PRFADBURIER pod HXER
3.7.12. TRRIMMFEAZ NG R
3.71.3. T pod VWEF T KKK (RIBKREE T R)
3.7.1.4. T ERBERORINER pod (EF 1 HBIIRER)
3715 ARMAG =
3.7.2. N5 RANA R
3.7.21 FERANBRERNG RMER
3722 EAERMARMAAHBEERT R
3.7.23. AT RiLFERMARAUET B
3.7.2.4. ER5 RAARZEH EERFKREGNT R
3.7.3. MHkRTE RAER
3.8. AT ML POD MEBENFE T =
3.8 X F T mikfFss
3.8.2. {HA T L ERIRE pod W&
3.8.3. OEBINRREEEE T Rk
3.8.4. QI B SEFE T Rk FeR
3.9. £ POD #R#h 2 R BREIESI POD KiE
3.9.1. %F pod hIb B BRI
3.9.2. Fgi& pod #H$h o RER
3.9.3. pod ¥t Rl 451
3.9.3.1. 4 pod #HIN D AR RA
3.9.3.2. %4 pod I AR RH

B3%

91
91
93
94
94
95
97
100
100
101
102
102
104
105
106
106
107
107
108
108
110
m
12
12
13
14
14
14
15
15
116
18
19
120
120
121
121
123
125
125
126
127
128
128
132
135
138
141
142
142
143
143
143



OpenShift Container Platform 4.9 i 53

3.9.4. Hh HIR

3.10. ZITBEHERRF
3.10.1. BEEE LHAERRF
3.10.2. FRHBE LHERFERE pod
3.10.3. Hth HR

3.1. f#Fl DESCHEDULER 3Xf& POD
3.1M.1. % F descheduler
3.11.2. Descheduler Ed B &%
31.3. 2% descheduler
3.11.4. BE2i& descheduler ERE &
3.11.5. B2& descheduler [A]Bg
3.1.6. E1%; descheduler

B AT FRAMEH DAEMONSET ..ottt eiaennes

4. {8/ DAEMONSET T m LBz TRERES
410 @RI ERFAE
4.1.2. 613 daemonset
42 {FERESSE POD FIBITESS
421, T ERENVAD cron 1EL
4210, 7 Rl Q122 AR
4.212. 7 R0 W AE L% B B KL (]
4.21.3. T BRANME N pod KRIIA B 1 I BB SR B
4214, 7 fRU0MIESE Cron Job AR T4
4.2.15. BHIRH!
422 B/
4.2.3. | cron job

L = i
5.1. EEFHIH OPENSHIFT CONTAINER PLATFORM &R AT &

511 X FINHERHRHFTE T R
512 SIHERPE—T R ER pod
513. BET = EMAE CPU AESIT
52. 8=
5.2.1. T AR a{aI 8BS 17 s £ B9 pod
5.2.2. 7 RUA B HT T _ERIIREE
5.2.3. T R0 R0 A ol i B s el LAYA B
5.2.4. HBRT =
5.2.4.1. MEEEARMIERTT 52
5.2.4.2. MW EBE IR s
53. BB R
531l R
5.3.2. ¥ control plane i sRECE AT LU FE
5.3.3. #%{& SELinux % /I ME
5.3.4. 7T RINIMR%SE
54 EBENT R POD BELR
541 BEENT RMRX pod 8E
5.5. {@ 8 NODE TUNING OPERATOR
5.5.1. 1iln] Node Tuning Operator ;<5 #14&
5.5.2. BE LA
553. EEEPNBRINEESE
5.5.4. M TuneD SHF IR HEM
5.6. {#F POISON PILL OPERATOR EE T i1
5.6.1. % F Poison Pill Operator

144
144
144
147
149
150
150
150

151
153
154
154

156
156
156
156
159
160
161
161
161
161
162
162
163

166
166
166
170

171
172
172
173
174
174
174
175
176
176
178
179
179
183
183
185
185
186
189
190
192
192



5.6.1.1. T ## Poison Pill Operator Bt &
5.6.1.2. %F watchdog i% &
5.6.1.2.1. 7 f#f# A watchdog % &8 Poison Pill Operator 177

5.6.2. {§ [ Web 24l & %4 Poison Pill Operator
5.6.3. {1 CLI %%t Poison Pill Operator
5.6.4. BoBEH83FEEEFS & LUE M Poison Pill Operator
5.6.5. %] Poison Pill Operator 1T #FEHERR

5.6.5.1. B LR

5652 MESFHIEE

5.6.5.3. KIK B MK

5.6.5.4. f£EN#k Poison Pill Operator &, SFFHFZEFEM Poison Pill Operator FiREZFTE

5.6.6. HAth FTIR
5.7. {8 NODE HEALTH CHECK OPERATOR ¥ &7 SR &
5.7.1. %F Node Health Check Operator
5.7.11. T f# Node Health Check Operator T/
5.7.12. XF I BRI E M L 5 H 255 & HZE
5.7.2. {5 Web ¥l & %% Node Health Check Operator
5.7.3. {# M CLI &% Node Health Check Operator
5.8. TRV REHSIF
5.8.1. X FEFH 51 FiaT R EMIRIIA T R
5.8.2. M pod RKXEXMEEFE| T =
5.8.3. TRUMAIEHE| T2 TR HZRN T R
584 EBEHIFT R
5.9. {8 FA 7 I B U BT s B IR
5.9.1. 7 @it b BN R B A LR 2R
5.9.2. T fRAN{aI@ i 17 I O IR RS BRER 1R
5.9.3. hASRMFREE LN O
5.10. 2 OPENSHIFT CONTAINER PLATFORM &b i1 sa B KR
5.10.1. T fRANfAI 1 T s S B BER
5.10.1.1. OpenShift Container Platform #14a/ i1 & 4 BL A H5R
5.10.1.2. 77 s g0 a] 5it ) 5K e 55 R BR 1
5.10.1.3. T RIXBRE1E
5.10.1.4. E R E R A
5.10.2. BEh AT /A B FIR
5.10.3. FEIAT RO EHIRE
SN NEEHHT RO ERE CPU
511 N RIRE CPU
5.12. 7 KUBELET 5 TLS &2 Bl E%
5121. TR TLS R2fiEBESE
5.12.2. N kubelet BSi& TLS Z2 B ESE
5.13. HlERE & i I2 IR
5.13.1. Ml BELE SRR IET
5.14. QIR ERMZRI T R
5.14.1. OpenShift Container Platform EfifiZ2fa4H 4
5.14.1.1. B ERMERM T =

B 6= BRIERSR
6.1 TR
X F R RHEL IR E
6.2. 1588 POD RIfE A #IABREHITES
6.2.1. T RIEA %R
6.2.2. DIEFNIE R 2
6.3. RS RBFARBRRME

B3%

192
194
194
194
195
199
201
201
201
201
202
202
202
203
204
205
206
207
209
209
210
212
212
215
215
216
217
221
222
222
223
223
224
224
227
229
229
231
231
232
235
235
238
239
240

243
243
243
243
243
245
247



OpenShift Container Platform 4.9 i 53

6.3.1. T g%
6.3.2. fifd OpenShift Container Platform CLI %
6.3.3. FlltH pod FHYEFIBIEE
6.3.4. fFEAME pod
6.3.5. B# pod BB
6.3.6. M pod FlllIBREFISIEE
6.3.7. EEBABLUME pod FATFZMHAR
6.4, AR FERMHFE
6.4.1. T R 515
6.4.1.1. Pod specs =l
6.4.1.2. BRI FEEUI
6.4.2. 7y Pod EC B2 514
6.5. LT A2 HFE API X
6.5.1. {1 Downward APl ARS8BAF Pod E2
6.5.2. T f240{a @1t Downward AP| JHER 2 E
6.5.2.1. ERMME L EHERRE
6.5.2.2. EABEGEFERSRE
6.5.3. T f&N{a{81 A Downward AP| JEE R85 %R
6.5.3.1. ERNELEHERSR TR
6.5.32 FERABHEEHERSRTR
6.5.4. {fiFH Downward API JE%E secret
6.5.5. {#F Downward AP| H#EED &gk 5t
6.5.6. 5| RLE
6.5.7. ¥ L IMEZ 25| A
6.6. FF TS HIF) OPENSHIFT CONTAINER PLATFORM B&si M E 4
6.6.1. T fRAN{AI & Hl 3044
6.6.1.1. Bk
6.6.2. WX HEHEBHRHIMNB =R EH
6.6.3. ERA®EZ rsync Thae
6.7. 7 OPENSHIFT CONTAINER PLATFORM B2 HITILIZ S
6.7.) ERSBPHITIZEMD
6.7.2. BT ME P im & i i2 e S il
6.8. FERmO A VN RPN ARERF
6.8.1. T fRImOF 4
6.8.2. ERAmAR A
6.8.3. AT ME i & im0 5 4 Bt
6.9. TASHPHEA SYSCTL
6.9.1. XF sysctl
6.9.1.1. fp 44 22 (B F077T M2 sysctl
6.912. ZE£E5FRR 2 sysctl
6.9.2. 7 pod IZiE sysctl
6.9.3. HRAAZR £ sysctl

B 7 B R R

7.1. & OPENSHIFT CONTAINER PLATFORM S8 RAEHER
711 THREEMH
712 A CLIZEESEH
7.1.3. BHFIR

7.2. {58 OPENSHIFT CONTAINER PLATFORM 7 AT LAA4NHY POD #5182

7.2.1. 7 f# OpenShift Container Platform 3R =T
722. B HITHEITEBHSETE
7.2.3. Ll pod ARV ARIZITRBHAETR

7.3. {5 FA BRI 3G [ BR I 55 R SH &6

247
248
249
249
255
257
258
260
260
261
264
265
270
270

271

271
272
274
274
276
277
278
279
280

281

281

281
282
283
283
284
284
286
286
286
288
289
289
289
290
292
293

297
297
297
297
298
307
307
307
309

312



7.3 XFBREE
7311 X FEERS
7.3.11.1. BEBRH
7.3.11.2. Pod FR1E
7.3.1.1.3. HRARRH
7.3.114. BHRRRIE
73115 FAMEFE (PVC) Rl
7.3.2. DIEBRHISE
7.3.3. BERH
7.3.4. THERRREISE
7.4 BREBREHNFLUN R R SRAEFEMNEEZ K
741 THREENARFRE
7410 EENARFRERE
7.4.2. 7 fi# OpenShift Container Platform By OpenJDK 1% &
7421 TRRMAIEE JVM R RHER /I
7.4.22. 7 IR E JVM RIRERGIBENR BN E
7.4.2.3. T RA{AIAR EFRRE RSB PHIATE JVM #Hi2
7.4.3. M pod FEIKRFIEKFRE
7.4.4. 7 f# OOM # - 5RB&
7.45. T #& pod UKpR
7.5. BB LUG POD MEBEIT EFEAMTTRE
7.5 FiRIERNT S HE A
7.5.2. {8 Cluster Resource Override Operator BISE B4 57|93 S E R
7.5.2.1. 8 Web 12#l& %%k Cluster Resource Override Operator
7.5.2.2. {8 CLI &%t Cluster Resource Override Operator
7.5.2.3. EBEREHI 8T 2E A
7.53. T REAHNTEFE A
7531 THRITEFRMNASE
75311 THEAZ CPUIEXK
75312 TRABNFIEK
7532 7RI EFEAMRS HEX
75321 7 A A A RMARSS B 2R EREF
7.533. TR HAEFEM QoS
7534 T it EHEA
7.5.3.5. fFF CPU CFS BR%iEE F s st il X i CPU BRI
7.53.6. HRGHERRBEIR
7537 ZRATRIEMFEM
7.5.4. T B 5 FRAE
7541 ERATMBETE&A
7.5.5. HHIR

7.6. {#f FEATUREGATE 5 F OPENSHIFT CONTAINER PLATFORM IfgE

7.6.. T ERIhEE] ]
7.6.2. {F Web #1553 AThaE
7.6.3. {5 CLI =S BThiesE

B 83 MBI ERIEIE WORKER T B ittt ettt

8.1. FTEM 410 5 A2 WORKER 7 iR
8.1.1. {E A2 worker 17 52T 4% R ES
8.1.2. ILF2 worker 7 m _EHIHRE K
8.1.3. J£%2 worker 7 SR 5REE

B3%

313

314

314

316

317

319
320

321
323
324
324
324
326
327
327
328
328
329

331
333
334
335
335
337
340
344
345
345
345
346
346
347
347
348
349

351
352
352
352
353
353
353
355
357

361
361
362
363
364



OpenShift Container Platform 4.9 i g2




B1E T AR

1. XFTm

T AR Kubernetes £ HIENFEH.. Worker TV RIEEBMIN FATEFE RS, 94 pod. control
plane 7 sRUZ1THEH Kubernetes SRB¥ATFEMIARSS. £ OpenShift Container Platform #, control plane
TRMUNEE BT ERE OpenShift Container Platform $2£# Kubernetes BR%5.

EEBPCTRENMRRN T RRENCITRENARFHNEREIE. 1 OpenShift Container Platform
R, B LLET AR A Node X7, SFERMEIET =, {EMA OpenShift CLI(oc)sk Web 5,
18] LATE T s E AT UL TR,

TR LT HME 7 T 4EI21T pod FHIRME Kubernetes 24T ER1E,

o ARBiZITH : ABRBIN M HIZTES, Kubernetes I24t%™NM21THf, # containerd. cri-o.
rktlet #0 Docker,

o kubelet: Kubelet 17 m Lz T HIXENAZRF £, SHEREXNAERE/ABEIEREZTT. kubelet
HERZAE TEFNT SRS BRMIIR S, kubelet BIERMLHREMEH % L, kubelet BIRXH
Kubernetes B/ A 25.

® kube-proxy: Kube-proxy fEE BN T m _EiZ1T, FHHE Kubernetes BRZ [AIMIMZE R E.
Kube-proxy BIF{RMLEIME#IRE F T 517,

o DNS: 47 DNS 2—/ DNS BR%2%, © N Kubernetes BRF12# DNS i35, H Kubernetes |2
AR STEHE DNS #ZRHEEIE St DNS iRS 25,

| - dl
O Cloud connector ' Q -

Cloud
Kubernetes Kubernetes
control plane node worker nodes
Kube-controller-
managers O (5 (5 (5
i e Kubelet1 Kubelet 2 Kubelet N
4> Kube-apiserver :
— 4+—
eted i —Pp Kube-proxy 1 Kube-proxy 3 Kube-proxy N

Kube-schedulers

TEHURVE
W ERVE, B A A LA FF & A FIKEX OpenShift Container Platform &A1 s BI(E 2o

o SIHERHHIFE T o

[


https://access.redhat.com/documentation/en-us/openshift_container_platform/4.9/html-single/nodes/#nodes-nodes-viewing-listing_nodes-nodes-viewing

OpenShift Container Platform 4.9 i s

o KEITRMMEXRER, WIANEFEMCPU AR, R, RTMER,
o FIHT R EZITH pod,

EERME
ERNEER, EALLBN JLMESHEAHTE OpenShift Container Platform SEEF &R T

o RINSKER T i, % =N AT Node W RBVHEN, &0 LUERAIRZERIEH] pod AR,

o BT XHIRE X (CRD) kubeletConfig * RE X 17 mALE.

o BET mUATFHEZILFE pod. EH Ready REHIEEEE worker 7 mEBVIASIF pod B,
control plane T %A ; AT LURITIF worker 1T RECE N AT IE, FIF control plane 17 g
B AL,

e f#if system-reserved K& /) TV OB IR, WAILLARVF OpenShift Container Platform B3R
E T B fE system-reserved CPU fINEF IR, WAIUFIIREH N T R BRERIR,

o RI\ETREMCEZARE. BEREIFHE, REAE TR LEIZITH pod BE.
o {FM pod RKEMREZEMERFI ST R

o B FERANNGRRMEEER, MEFHFMERT R, EMRIERPRERT R, BoMELEHFET =
EBIRRE pod, REFIMPRIZT o

BoniRiE
OpenShift Container Platform A Z#F A FAEET & ; EANEEA, ERET R EHITUTES,
FEEESN. NARERE, FHIFLZARRBEFIINE,

e fEF Node Tuning Operator, NR/E—EFNARABNS RN BARRFEE T RIGIBIMERENL
1t

o HTHELEATLSR2MELE, LURY kubelet 1 Kubernetes API fRS5 28 2 [F]BY&E 1S,

o FATFIIIBERETRELBIZITEAES. BAUNRHERATFIIEERIERZEFME, &
BT REIZITERILTK pod, HEEMA T R LEERIERE,

o (RN BISERT R FR. e LB R .M B 88 LURAE R EETE121THI pod 8| FIRYEL (%
KR T REBIT

o E—éﬂjﬁ"ﬁqﬂmﬂﬂp\]*ﬁ%ﬁ
® IF OpenShift Container Platform &EEE NTEMLE1% (Li2 worker W) B worker 17
=, WFEARXRTE OpenShift Container Platform 5£8¥ B A2 worker 17 mBOBkfL, UKk —LL7E
TLFE worker T R LB pod B E, 1HSRIEML L5 ERITE worker 17 5,
1.2. XF POD
pod BT M EHEBEHN—NHNLIERER. FHNEHEEA, EAILUE Y pod, NEDEBREESFHEN
EEMBET R LEZ1T,. RERBRIEMIZIT, pod MRIZ1T. 7 Pod #ENHEITE, BLEERES.
f#M pod I, WAILAHATH—LRFEIE -

CEEURAF
ENEIEN, A LUEE UM ESSSRIRERTE 8 pod ER -

o JIHESIIEXEE pod, SIERIFAE. EF. HARSMEREER.

10


https://access.redhat.com/documentation/en-us/openshift_container_platform/4.9/html-single/nodes/#nodes-nodes-viewing-listing-pods_nodes-nodes-viewing
https://access.redhat.com/documentation/en-us/openshift_container_platform/4.9/html-single/nodes/#nodes-nodes-working-updating_nodes-nodes-working
https://access.redhat.com/documentation/en-us/openshift_container_platform/4.9/html-single/nodes/#nodes-nodes-working-marking_nodes-nodes-working
https://access.redhat.com/documentation/en-us/openshift_container_platform/4.9/html-single/nodes/#nodes-nodes-working-marking_nodes-nodes-working
https://access.redhat.com/documentation/en-us/openshift_container_platform/4.9/html-single/nodes/#nodes-nodes-resources-configuring
https://access.redhat.com/documentation/en-us/openshift_container_platform/4.9/html-single/nodes/#nodes-nodes-managing-max-pods-about_nodes-nodes-jobs
https://access.redhat.com/documentation/en-us/openshift_container_platform/4.9/html-single/nodes/#nodes-nodes-rebooting-affinity_nodes-nodes-rebooting
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e #E pod HEZIT, #1 CPU, AEMFHEHEE,

EERME
LU ESHIERB R T B2 5 i{A7£ OpenShift Container Platform &5 & 1 pod,

e {# OpenShift Container Platform A& F3B9E A B DR pod AR -
o TimE pod BIHEMNI, 40 pod KELME, 7 mRaKEE A R RELE,
o RIRERIERESR,
o JTRMAEMR,
° Pod fh 2 HAR,
o BENHERRF,
o [E descheduler LIRIERF ERERINFR pod, LAMEFHERER pod EXHEIIESEMNT <,
e FCiE pod WA pod #HHIRERFHTH, REEFHEIRE,
o [Ril pod EMHOMALORE.

o MEF pod BEIRFVEMN RAPRMAZIEE. B pod FAAIERREANBEAHRS. B
FHR B ; A LUERSREARERHREE,

R iR
& B LA#E A OpenShift Container Platform IR & T EFThEE, B|RMMER pod, LI TFERIES KR
FAXET EMINEEREFHEE pod,

B BZER

QIRFHERA pod EAB T &, FhE A LAER pod A B ST BREEEE
IZ1THY pod /MR AEE, LUK pod
BB CPU ERAXFRNFHERE, BidE
A pod BRAB T &, ERILET &

pods,

LRMFEFEE pod BEN4EKER. BEEOAMALAANG  FEHEERRA, B REHRMEREX,
EAEE pod B3 REEFMF AERF
R,

ERNFFLAANG, ERAEE pod BEY BEK
1R pod E& AEN AT ARSI TR, Ak
2% pod HEZIEBFE pod TR FKIEM
TR

A BB IR T A BB BRI R Administrator WEBRGEET = (kubelet B9AER) Ei21T
B gRPC fR%5, T EBRFEMREMG T
R ERIERE X il LR —3 B AT
BERRAAR, EEEHDEREYS

B
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https://access.redhat.com/documentation/en-us/openshift_container_platform/4.9/html-single/nodes/#nodes-scheduler-taints-tolerations
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https://access.redhat.com/documentation/en-us/openshift_container_platform/4.9/html-single/nodes/#nodes-descheduler
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B User BEZER

{5/ Secret XI5 [ pod 1R HBUREIE. Administrator BYENARFEEHRER, MEGFA
P, & LUEA Secret X RN AR
FF pod 1Rt RE R,

1.3. X F &%
A 25 OpenShift Container Platform N ARRFHEARH T, CHNARRFRESEAWI, FERiE
X_Cﬁ:—ﬂﬂ@o ARRUTEIMNERN—HENLS N EBEE - WERS 2R BN (VM) HIRRBERAE

Lo

Linux S RAZ—HRERNG, BTREZITHIIRE, (PREXHEENFIRIUIN, FAEER,
ERLAE Linux Bas EHUTEMES, B0 -

o [XHEFE—IBRIIMBEPES,

o RVFAIEFE API IR,

o TEARBAHHITIEER S,

o (ERHOL AR RPN ARERF,
OpenShift Container Platform 12415 Init B2ME AR, init RRETNFARFEARZANSTT, AU
zﬁjﬁiﬁrﬁ%{%ﬂ$ﬁﬁﬁ’glﬁﬁmﬁﬁﬁiﬂ$o R UTEERE pod MEKRERD A, EM Init RBHITHE

BRTTET R, Pod MRS LHITIHEMES N, EiLaERAEA OpenShift Container Platform &R E5%K
EENALN ARRE pod BT A,
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https://access.redhat.com/documentation/en-us/openshift_container_platform/4.9/html-single/nodes/#nodes-containers-copying-files
https://access.redhat.com/documentation/en-us/openshift_container_platform/4.9/html-single/nodes/#nodes-containers-downward-api
https://access.redhat.com/documentation/en-us/openshift_container_platform/4.9/html-single/nodes/#nodes-containers-remote-commands
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B2E{EHPOD

2.1.{#FH POD
pod EHFAMBER —FEN LMW —1HZ1NBEE, HEAHE L. BENEENZ/NMTERTT,

2.1.1. T f& pod

NREBME, Pod ABMEHF—PEEN (MEHEL) . 81 pod 2ECEBSHINER IP ik, Fit
WETEMIHROZER, FHH pod RHESE A UHZH AR #EMMLE,

Pod BEamAEH, BIEIELE, BABNE-—TRLEZT, REFSHZT, EXFSRESENREN
HAbRRWMIER Iy 1L, RIFRBSFLEHACH, Pod AIFERHEMIFR, SHRE TRLS AR BE8IV
l“iﬂo

OpenShift Container Platform §§ pod EAR LI AARE AL ; FE21THIAI TTIEE N pod E L. OpenShift
Container Platform @34 1L TIE R pod, BB EHNEMEEMN/ KEMBIREFCE pod, ML
B, Pod B NEAIMFH, FRAESHMUENRFERRS, Eib, pod @& RN ETEEINHIH
PHZRREE, MABERAIEIE,

0% T A2E 1 OpenShift Container Platform T/ sENLHIR K pod £, 5S4 "EEIR
"

Digk

==
[=]

52 HIHEH 2R B ERREN pod FEETE T R BTN B AR,

2.1.2. pod B &R

OpenShift Container Platform 8 Kubernetes B pod #1:&, ©RHEMBLARE —ENLBH—PHZH
Ag, HETHE N, HENMEENZNTE ST,

LITF 23K B Rails MAMBSEE LTH. ERFT pod NiFSHE, HPXSHEAHMIUH R,
Rt X B AR K

Pod R E X (YAML)

kind: Pod
apiVersion: vi
metadata:
name: example
namespace: default
selfLink: /api/v1/namespaces/default/pods/example
uid: 5cc30063-0265780783bc
resourceVersion: '165032'
creationTimestamp: '2019-02-13T20:31:37Z'
labels:

13
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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'
reason: ContainersNotReady
message: 'containers with unready status: [hello-openshift]’
- type: ContainersReady

14
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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

pod AT I1 £ —DNHE ML, REEAXEREE —MREEFEFMEESH pod, RELL
¥/ {EA NV RTZ1E metadata 851,

pod ER KRS, AREMI(EA Always. OnFailure #1 Never, ZRiA{EH Always.

OpenShift Container Platform ABRBEXL T —1MRELTX, EERERITEENFINARFKZ
17, HELUMMERF 8152217, F%., BRI\ LETXHRHIMELEE, BEE G URERZIHTE
%o

containers I ESFE— 1M HZ N AR E LA,

ARHFECERRTEINABEEEBHMAE, EAGF, B—NMBTAREENEIENDTE, ZE82R
& registry X OpenShift Container Platform API % i KFrH 8,

BEEN pod IREHE, BESERERE L, TEEHIIES root. / HENMBLEFERMEM
B, MRBFFRBIR, TREKMATHENRS (A1ENB /dev/pts XX4) . FH /host &
HENBREH,

pod FMEN R 23 {E A B MBS EIRIFTLAE,

pod %f OpenShift Container Platform API & B iFRK @ —FtL 8 aE=, FIA—1
serviceAccount FEXIETE pod T & HiE K8 AENAR S5 - A P SR T B EE, XAILUABE
SCECTHIZRAG A IR BERE AT Y Ty [R] #2251

pod E X T AIMERBRFERNEES, EXHIF, EHEERIARSIK SR secret BRM—1
I %,

MRFEASXHBEFAEBMINE pod, NIXL pod AIRERKMN, HEAEFERKEIFF8E

B3, MEBRZEL, HESHAE OpenShift FERAER S XTI AESN, N4 pod Tk
fEBhEE &5 A REMN A k52" Ready " KA ?
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Itk pod & X A& $E OpenShift Container Platform £ pod Sl H FAHEEMAREEIIE
FTHIEM, Kubernetes pod XA AN T pod HITHEEF IR,

2.1.3. Hfh ¥R
o WMEHFX pod MIEHMEZIER, HS W T M AMEIERN T BG4,

2.2. & POD
ENEER, EREBEREN pod, FEEXLE pod N ERMEERE,

2.2.1. XxF pod

OpenShift Container Platform 8 Kubernetes B pod #1:&, ©RHEEMEBARE —ENLH—PHZH
A, HEITHE L., HEMETENZ/NTEY T, NARB/ME, Pod KEMEL THRLHE (WIEE
) .

BRI UEESRHENE XK pod 5IK, HEEE pod WERABRIIT,

2.2.2. #FTBHH pod
BRI UERS LRI E RKE pod 5UKR, SEBIFK, HELAS. ERREM pod BIER,

i

DLES
HHIEHB pod :

N

1. UIHLEIRN RIE -
I $ oc project <project-name>
2. iIBfTLATF a4 -
I $ oc get pods
4N -
I $ oc get pods -n openshift-console
=1

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

7NiN -o wide FRiZREE pod IP #HEFN pod FRERIT s,
I $ oc get pods -0 wide

i th o Bl
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NAME
NOMINATED NODE

console-698d866b78-bnshf 1/1  Running 2
71.ec2.internal  <none>
console-698d866b78-m87pm 1/1  Running 2

237.ec2.internal <none>

2.2.3. &5%& pod HESIT

R LLE R pod MAEST, XESITERNBRIRE TZTHNIME, XLHAEL
FIEREFE.

SeRFZ M

o XA cluster-reader PR F e EERESIT,

READY STATUS RESTARTS AGE

166m 10.129.0.23

8 2= §H POD

IP NODE

166m 10.128.0.24 ip-10-0-152-

ip-10-0-173-

o WINRE Metrics TREEFRESTIT,
I)II.EI:E
AEERESIT
1. IBfTA TS
I $ oc adm top pods
flan :
I $ oc adm top pods -n openshift-console
i Bl
NAME CPU(cores) MEMORY (bytes)
console-7f58c69899-q8c8k  Om 22Mi
console-7f58c69899-xhbgg  Om 25Mi
downloads-594fcccf94-bcxk8 3m 18Mi
downloads-594fcccf94-kv4pb 2m 15Mi
2. IBfTU TG, UEBEBTENEN pod HESIT :
I $ oc adm top pod --selector="
WA JEFTE TR ERESR (PEEH) » X = ===,
224 BEFERRAE

& AT LATE OpenShift CLI (oc) #1 Web iZHl & EERZMTEMNBEE,

FoRFM

e jj[a] OpenShift CLI (oc)

miE (VD)

AEMBENREERHAREILER,

T 81E CPU, W7FH

17



OpenShift Container Platform 4.9 i s

1. 1£ OpenShift Container Platform #HI& M/, 5%l Workloads —» Pods, @it EE AR
RSME pod.

BLEFR (M) REEEDIAN pod, EXFHERT, EaEFRN
Details T{EF$Z Logs 5%,

2. MTHIFE S REE—IIER,
3. RIGEFAEM pod BIAT,
4. = Logs,
AR (CLI)
o TERE pod WA :
I $ oc logs -f <pod_name> -c <container_name>

Hep:

-f
Ak BRI RS EREEENHEFHIANA,
<pod_name>
187 pod IR,
<container_name>
A EERENET. 8 pod BEESANBEN, BRIIEERRAM.

4N -
I $ oc logs ruby-58cd97df55-mww7r
I $ oc logs -f ruby-57f7f4855b-znl92 -c ruby
BB EXHRNA.
e HEREHRRNAS :
I $ oc logs <object_type>/<resource_name> ﬂ
ﬂ EERIRKIF AT,
4N -
I $ oc logs deployment/ruby

BB EXHRE,

2.3. 7 POD Bt & OPENSHIFT CONTAINER PLATFORM £ 2%

18
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ENEEA, EALN pod BB SMEIER,

BT BREESNET, BAUER—LEITENFLARREEFNIME, Fli0, pod BHENBITH,
RIGAEFFEHEN pod 1217, M ERBTNRIZIT—RE pod, BREl pod AT LUMFERKH H, Uk
A0 FE R ITAS LE pod R EHZET,

2.3.1. Bt & pod EE BERIITH

pod EJFZKIERE T OpenShift Container Platform 1£1% pod IR 2538 HETVE B AFIL, 1% 5RISER
F pod HHIFTE B 2R

ARERMER :

e always - £ pod FEINEF— N KINRHEHIEER, FEAMERER (10s, 20s, 40s)LBRH 59
B, BIAMES Always,

e OnFailure - #MERERE (10s, 20s, 40s) FEFIZEIHNEE pod FEMBIREE, LERFD S 2
B,

e Never - REIREH pod FEREFKWHI RS, Pod ILEIKWFR L,

E pod HEBNENTEE, % pod KIEARBEEFH—INT R, XEKE, TE—MEFZRFEEME pod
ETREKWEEE :
FERIZR R

MNiZZZ IR Pod (fBlg0, #tEiT L OnFailure = Never

=)

ANZEIER Pod (150, Web BR S HI3EHI25 Always,

%28)

BENBRVIHEIT—1H Pod SFIPERREE T=

IR pod EMRIFKINHES KL% OnFailure, Nl pod RRBELT R EHEHEIER. NRE
THEERBEHES, EFA Never &2 EBK,

INREA pod KM, OpenShift Container Platform /55— /1N pod, FF & AR FITERF BT 8E
KRIEHT pod FEFNIER. FilE, NAREWIMEBUEZTEMNIEN XHE., PiE. FRBREE
R,

==

Kubernetes RIFERB TIRHMEM AT KinR. BTRHEENN, kubelet RFFLE
OpenShift Container Platform &5,

MREZTREERRTASE, FAIEERASRUEENRRZERERN. NREFTIMNEH
—HREER. TRIUEERENEHTIT AR TRHEER,

N T 7 OpenShift Container Platform #I{AI {5 F 5 KW AR HERHIE 5 2KBE, 1S Kubernetes
A AR B RR S,
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2.3.2. [R#I A 4t pod {F AR 5

RN pod NAMRS EREES, ARRFIEATAN T, HORE (Mpod FH) HIREEBERAL
H, NEBERERNERNEZFHES, ADRE (EA pod F) BTG B BESITLE, LUE
BROMAIEEYE, B pod N ABIREIFSFMEAM pod BIT 5,

P
PRI pod AU TE

1. WEXTRE N JSON X, F{EM kubernetes.io/ingress-bandwidth #1
kubernetes.io/egress-bandwidth X fIE EHUBRRERE, F, I pod HAFA O HRH

J710M/s :
3ZPR Pod X5 E X
{
"kind": "Pod",
"spec": {
"containers": [
{
"image": "openshift/hello-openshift",
"name": "hello-openshift"
}
]
}

"apiVersion": "v1",

"metadata”: {

"name": "iperf-slow",

"annotations": {
"kubernetes.io/ingress-bandwidth": "10M",
"kubernetes.io/egress-bandwidth": "10M"

}
}
}

2. BRAXRE LA pod :

I $ oc create -f <file_or_dir_path>

2.3.3. T RIN{A{E A pod HMTFIE K18 E L ELHE pod HE

pod FHKFHTER Kubernetes API -9—#84>, AILUMEEAMN KRB —HE1T oc s HiHTEER, BIIRFE
BAFTRPIETE pod WRELWR, AN TEE T o

PodDisruptionBudget 2 — 1 API X, ATHEEEE—NELIRFELZNEIFANTR/NEENE S
tbe FEVIE ARFATIXEIEN T RYET (CRIAERERERANER) Bk, MAEBRIR (METR
KI) BT BMIX LB,
PodDisruptionBudget *f HIEZE LA T K EEB DA :
o FRZ LR, BI—4H pod BINRE A,
o FAMLG, FREELIENTHMNERD pod HEE :
o minAvailable 2 /A% A AR pod B3N E, BNMEIEFRBTHAAtL 2018t

20


http://kubernetes.io/docs/admin/disruptions/

85 2% fif POD
o maxUnavailable 2/ #fHA A 7T LLTCEE AR pod IEE.
-
i maxUnavailable 5 0% 3% 0, minAvailable 5 100% & FaIA%, (BiXFEi%ER
BEPELETT mBEZE R/,
B ERUTRSRRERETEMN pod HRTTIE :

I $ oc get poddisruptionbudget --all-namespaces

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

IR RGP ZES A minAvailable 1 pod IE7Ei21T, Il PodDisruptionBudget #11h 2 EH, HEidiX
—[REIBIEA pod HB AT HIKER,

ﬁ -
. RIFIEW pod LN SEERE, TRERKEN pod FETFIEERMBIREAEL % pod,

2.3.3.1. [ pod HEFTIHETE E S HIELE pod B E
& eI LUfFE A PodDisruptionBudget *f § 315 & & — B [ M UR FEL MBI AN &R/ N ES B D L.

pe 3
L

BoiE pod FBTTIE :
1. AR T RAIBNRE CRAIE YAML X4 -

apiVersion: policy/v1 ﬂ
kind: PodDisruptionBudget
metadata:

name: my-pdb
spec:

minAvailable: 2 @)

selector: 6

matchLabels:
foo: bar

PodDisruptionBudget & policy/v1 API HH—&f 493

20%) .

X —H BRI TR E 1., matchLabels #1 matchExpressions 945 R7E2 5 E BEXS

Q R AT MR/ pod E., XATUREH, WaIUREEREQLNERFS (10
9 B, FLSEEZE, W selector {}, LULEFIIE RMIARA pod.
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apiVersion: policy/v1 ﬂ
kind: PodDisruptionBudget
metadata:

name: my-pdb
spec:

maxUnavailable: 25% g

selector: 6

matchLabels:
foo: bar

PodDisruptionBudget & policy/v1 API HB—&f 493

RN TREFEAMNREH pod HE., XAUZEY, LALREERSLNFRE (40
20%)

O 9

X —H BRI TR 1., matchLabels #1 matchExpressions 945 R7E2 5 E BEXS
B, SIS EZ, 0 selector {}, LUEFETBRBIRTAE pod,
2. BIIUTHES, MORAFNBTES

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

2.3.4. fER X pod B 1EMIFR pod

BERVROABN TEBETZEELFMSEXER, BElAEENEE T /AMIFEETTRLZIT. MR-
MNREMINAE G RINPR, ERTRERKFLEESTIRE,

FRC R KB (critical) B9 Pod AR VFHRIKER.

AR
{8 pod B h <5 pod :
1. 6/ Pod spec i HIIER pod, FHEE system-cluster-critical {5 :
spec:
template:
metadata:
name: critical-pod
priorityClassName: system-cluster-critical ﬂ
© R TMIRIEBRE pod MIBIL G,
tes, S FXNEEMEREZ(EIELENBIRM pod, ATLAEE system-node-critical.
2. fE pod :

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

2.4. M POD @A Bz B zhT B POD
ERFRENG, EEILMER pod A BT B (HPA) K15 OpenShift Container Platform NI #R#E M

22



8 2= §H POD

BTESHIHZRNEBEEM pod WERIETRK B 518 INs4E % S FIIRH SR BB R BENE, &H
LU #E/ Deployment. DeploymentConfig. ReplicaSet. ReplicationController 5 StatefulSet i %
B8 HPA,

==
MRIEF B EIRE S EMXT RIZBHAIT N, BN IER Deployment X Rk
ReplicaSet X/ R, MFH R XLENRUELER, ESH 7 # Deployment
DeploymentConfig X &,

2.4.1. Tf# pod A BT B

IS LB — pod R BT BEIBEMEEIZTH pod WR/NIZALE, LUK pod BBHR CPU &
ARFKANEFEFERE,

EQ T pod BB B, OpenShift Container Platform &FFIAE 1 pod LB CPU I/ ARE K
TRIEIT. ZXLEIEIRAI AN, pod MAIBIT BRITELRIEIMERRSAMHEERARNILE, FHEN
i B, TIHMAEREERHTH, BrEEEE W2 A F B BiER.

SFEHIEHIZR, XMEREES SHEFISSMNEIARN, ©FEHERLE, HHREZESHBERBENRIART
BTN, SER, B4R FAE Complete [T EXHIRFTEE,

OpenShift Container Platform =B & EFIRIER, FLLETREEH AT RALENB MM,
mEFt R, 4F unready SKREH pod I EBITER 0 CPU AHE, Bl BEHREN RBREXL
pod, &BBEHMIEIRH Pod £ BT EH 0% CPU FHE, E4EHATEAR 100% CPU AE, X7 HPA &
RIREPREESNEENE. BEFERAXNINGE, BUIREMEERERBER pod BHEFMLE,

EfEM pod EEBY &, BNEHEEALNELERRE T REREI.

2.4.1.1. X Figtn
pod #ME BT BXFLL TR :

& 2.1. #6545
=1 fd AP 7
CPU &M= E A/ CPU A&EL, ATLLARITE pod  autoscaling/v1l. autoscaling/v2be
BB ER CPU B2 th, ta2
NEFERE EAREFE, ALUARITE pod WEIF autoscaling/v2beta2
RKREEDT,

BE

MNTFETRENENER, RAFERELNSRIAKE ELRKXFEDN. FEMS :
o MMBEIAE—ERFIHEN pod WRE (TIFE) BAELEHKRE.
o HVBIAH—ERFEED pod WRFRELKIES,

{8 A OpenShift Container Platform Web #£&I& &N ARRFHRNEFT N, FHBRNAR
FiEERETAEN B Sh4E ManHi R iX L& K,
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LUFRBIERT image-registry Deployment % REIE T B, #IEHMEREE 3 1 pod. HPA MR &
IMEIRINE 5, 1R pod B CPU BE1A%I 75%, pod &I&INE 7:

I $ oc autoscale deployment/image-registry --min=5 --max=7 --cpu-percent=75
=1

I horizontalpodautoscaler.autoscaling/image-registry autoscaled
image-registry Deployment X &8 HPA ;=f5l, Hrh minReplicas #i%iE N 3

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

1. EEMERFRE

I $ oc get deployment image-registry

BBEHINEER 51 pod:
i Bl
NAME REVISION DESIRED CURRENT TRIGGERED BY
image-registry 1 5 5 config
2.4.1.2. YRR

autoscaling/v2beta2 AP| 217181 pod M Bhi BRI 7 &, 1 RIKI& A T2E OpenShift
Container Platform # @A Bz B (HPA) 07 & pod. ¥ BRI EE DN EEIBENHERNT B
B4 E B E S E B 2 LRSI HPA T B AEHMERR, LA AE L — N EE O (stabilization
window) , TERMFERAREIE, FAZENTEHNBAERESHIERHT B, ETLUAERMNT BAROIE
LR, FIRBEHNKIRAEFERILERE, AT LUET T BIERRFIZER. HPA BT EHR
'’ pod, REEUEHERFHITT R WRFE) .

WAY RERN HPA X RRHI

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

spec:

behavior:
scaleDown: ﬂ

policies: 9
- type: Podsg
value: 4

periodSeconds: 60 9
- type: Percent

value: 10 @

periodSeconds: 60
selectPolicy: Min ﬂ
stabilizationWindowSeconds: 300 6

scaleUp: Q

policies:
- type: Pods
value: 5
periodSeconds: 70
- type: Percent

value: 12m

periodSeconds: 80
selectPolicy: Max
stabilizationWindowSeconds: 0

EET BRI AE, TR scaleDown = scaleUp, A<l 47 il B 3 — N SR BR
ET BREE,
REFEBEBEESRERTRRPBERFEN pod BESH pod BOLIHETT B, BIAE N pod.

REEFRERTRZHRAEREE (pod WES pod WEDLL) o 73R pod MEHITHHIN R B RIA
B91E,

AEYT BERHWKE, BIAEN 158,
BB D L BB E N 100%,

INRE LT ZANEKE, NLREELERAHNREE, IBE Max FHEALTFRS BXAKE, Min FHER
VFER/NEWIERS, =¥ Disabled fA L HPA EREE A AT B, ERIAMEH Max,

RTE HPA NiZEH EEFTHRR SN AR, FINED 0,
ABIT ROIR T SRS,

RIE pod BMEHTT RHKE. & pod BERIFINED 4%,
# pod BT RKE. HED LT BIIFINEN 100%,

AR g R B

apiVersion: autoscaling/v2beta?2
kind: HorizontalPodAutoscaler

25



OpenShift Container Platform 4.9 i s

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

EARBIF, % pod WBEKXT 40 1, MIERAEFED LSRR ATHER. XNRETERKRDE, X
7 selectPolicy EE/,

INRA 80 /4 pod BIA, EHE—RERE HPA 2 pod H4 8 1, BI 80 4 pod BI10% (1R#E type:
Percent #1 value: 10 %) , ¥4i—2%0 (periodSeconds: 60) . W F TF—N%E4, pod BEE N
72, HPAITEFIR pod B910% H 7.2, EXNEIEHE AR 8, XY 8 1~ pod. EE—FEENRA,
BIERIRH pod MEEFITEELH MM pod 2, L pod WEEET 40, ETF pod HRBEHL

A, BRNETF pod WBUERATETE D LLBIEIE, HPA BRIED 4 4~ pod (type: Pod #1 value:

4) , #%:30% (periodSeconds: 30) , EZIFIR 20 M EIA (minReplicas) .

selectPolicy: Disabled S#( At HPA§ & pod. MIRFE, AILLEI HERIAEHBESEFHEIE
HRFIIT R,

MREE, EAILUEA oc edit n HEFY RIKHE :
I $ oc edit hpa hpa-resource-metrics-memory
i Bl

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/ Web #1502 pod MRB T &
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£ web ZEFRIEH, EALGIE—1 pod BAB DT E(HPA), FHTIEEZTE Deployment =X
DeploymentConfig *f & _LiZ1T# pod /NI AKE. TLAILIE XL pod BB IT CPU SXAEFH
=,

HPA REEFRINEIVE S Operator #FARZS5. Knative BRZ5 8k Helm chart —E8 3 BIERE 1,

iz
£ web £ HIA A GIE HPA :

1. 1£ Topology M1 #, =i TV mAFNER.

2. 7E Actions FHi%zkH, %#¥ Add HorizontalPodAutoscaler 23T F Add
HorizontalPodAutoscaler &,

2.1. Add HorizontalPodAutoscaler

©® ruby-ex-git | Actions v |

Edit Application grouping

‘ Health checks

Container ruby-ex-git does not have heal Edit Pod count
Application is running correctly. Add healt
Pause rollouts

Details  Resources  Monitoring Add Health Checks

Add HorizontalPodAutoscaler

Pods
Add storage
@ ruby-ex-git-56bb55d775- © it update strategy
\Z j4cwe
a Edit ruby-ex-git
Builds Edit labels
0 o
——a . Edit annotations
© ruby-ex-git GE® ruby-ex-git
Edit Deployment
@9 rubysexgitbapp © Build #1 failed (2 minutes ago)

Delete Deployment
| Generic Build failure - check logs for de

3. 7 Add HorizontalPodAutoscaler &R# /1, EX &AM, &/NFHHKRAX pod [R{E. CPU HINEFHA
=, 3= Save,

==
MR CPUMNERENE, TeERES,
£ web ¥HI& P4 HPA :
1. 1£ Topology 1 #, =i T mAFMEIR.

2. 7E Actions FHI%3ke, %% Edit HorizontalPodAutoscaler 23T F Edit Horizontal Pod
Autoscaler R,

3. 7f Edit Horizontal Pod Autoscaler R/, Jitfmz/NIHRAK pod BRIELUK CPU HINEFRHE,
K5 = Save,
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£ web AP OISR pod A B T &L, EAILIM Form #LEEIHLE] YAML 11
R

1E web #2241 & FhfIBR HPA :
1. 1£ Topology M1 #, =i T mAFNER.
2. 1f Actions THI5IZ&KH, %% Remove HorizontalPodAutoscaler,

3. EIHEHEOF =T Remove ffiFR HPA,

2.4.3. {5 F CLI 1R#E CPU {12 pod #E BT &

{8 OpenShift Container Platform CLI, &RILAGIE— pod #EM B3 B(HPA)R BT BINEH
Deployment. DeploymentConfig. ReplicaSet. ReplicationController = StatefulSet ¥f5. HPA ¥~
BEZNTRFEM pod, LU EIEER CPU A&,

PRIEFERE RSB E M RIZEMITH, TNEWEFE Deployment X R
ReplicaSet % &,

HPA RTES/NIRAREZ FHIEMAHM DB AL, LURFFFTA pod BIEE CPU ERAX,

iy CPU FRRBAY BE, ETLUER oc autoscale iv4, HiIEEEEEEAENAIZITH pod R
NRAREE, LK% pod WETRFEY CPU RAX, MRKIEBEZ/IME, N OpenShift Container
Platform fR553 &4 pod IF — N EIME,

ERMEREEE CPU E, GIB—2NEBFr CPU # pod Rl HorizontalPodAutoscaler ¥ .

FRFM

EFH pod BEBEDT B, BHERSEANINCEIEBERE T EEIER. ETLUEA oc describe
PodMetrics <pod-name> & &R ¥R E EEE T 1815, WMREE 716, WMEELFLUTRA, HEa
Usage ~5IH T Cpu #1 Memory,

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

Name: openshift-kube-scheduler-ip-10-0-135-131.ec2.internal
Namespace: openshift-kube-scheduler
Labels: <none>
Annotations: <none>
API Version: metrics.k8s.io/vibetal
Containers:
Name: wait-for-host-port
Usage:
Memory: 0
Name:  scheduler
Usage:
Cpu: 8m
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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>

AR
i CPU ERRGIEE pod A BT B :
1. HATUL T2 —:

o ERIE CPUFEHAXRB DI MR, 1ENIMEXRMUIE— HorizontalPodAutoscaler %
X :

$ oc autoscale <object_type>/<name> \0
--min <number> \9
--max <number> \6
--Cpu-percent=<percent> ﬂ

EBEZB VT BRI RABMEN, NRUIFE, FHEEE Deployment,
DeploymentConfig/dc, ReplicaSet/rs, ReplicationController/rc, = StatefulSet,

A4, ER LR ELGEEN R/ BIABE.

EET RNMRKBEIZHE,

O00® 9O

1EERTA pod WETRF CPU A% (LUEKR CPUNBZZLRT) . MRKREEHH
ME, M&ERRIAR B 78RR,

g0, LATF &4 57w image-registry Deployment X RIIB T B, #MHRMBBEEI N
pod, HPA X RINF&/IMERINEI 5, MR pod B CPU BEIAEI 75%, pod [F&INE| 7:

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

o EY REFTE CPUH, ENIANROEIZLIINTH YAML X4 :
a. BIB—NELLLTRAIB YAML 324 -

apiVersion: autoscaling/v2beta2 ﬂ
kind: HorizontalPodAutoscaler
metadata:
name: cpu-autoscale 9
namespace: default
spec:
scaleTargetRef:
apiVersion: apps/v1
kind: Deployment )
name: example
minReplicas: 1
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maxReplicas: 10 ﬂ
metrics:

- type: Resource
resource:

name: cpu Q

target:
type: AverageValue @
averageValue: 500m

{8/ autoscaling/v2beta2 API,

HERELL pod A B BT REIE TR,

-

1B BB REY AP AR

o %IF Deployment, ReplicaSet. Statefulset X[%, {#F apps/vi,
o XIF ReplicationController, f&f vi,

o XIF DeploymentConfig, f&F apps.openshift.io/v1,

BEMNRER, WHREELE Deployment, DeploymentConfig/dc, ReplicaSet/rs,
ReplicationController/rc, 5 StatefulSet.

EEBRMREINRER. SRYUIFE,
EEHEN NRDBIFRE,

BE) BRI NRREIFKE,

M FRFERZK, E/A metrics 2%,
4 CPU {#FZETE cpu,

WiE 7 AverageValue.

9O000900® o

fEABR CPU {HiX{& ) averageValue,

b. /& Pod AB N :

I $ oc create -f <file-name>.yaml
2. Tk pod A BT REEEL/E -

I $ oc get hpa cpu-autoscale

i Bl
NAME REFERENCE TARGETS MINPODS MAXPODS REPLICAS
AGE
cpu-autoscale Deployment/example 173m/500m 1 10 1 20m

2.4.4. A CLIREAFERAECE pod A BT B R
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& OpenShift Container Platform CLI, f&aJLLEIE— pod #E BT BHPA)RBET BIIA/
Deployment. DeploymentConfig. ReplicaSet. ReplicationController = StatefulSet %5, HPA ¥~
RE5 N KRB pod, LT RIEENFEHAFFERE (TLUREREE, BAURIHEKRNAEESD

) .

PRIEFERE RSB E M RIBEMITH, TNEEFE Deployment X R
ReplicaSet % &,

Pt

HPA B INFIE D &/ IR A EZ FIRIAKE, LA pod HIEERFERAE,

WNFAFEFEAR, EOILIEE pod WR/IHEAREE, UK pod WEIREFHAEFERAR, NMRKEER
/IME, Il OpenShift Container Platform fRZ5 282N pod K F — P ERINE,

FoRFM

EFH pod BEBEDT B, EHERSEANINCEIEBRERE T EEIER. ETLUEA oc describe
PodMetrics <pod-name> & &R ¥R E EEE T 1815. MREE 716, WEELFLUTRA, HEa
Usage T5IH T Cpu #1 Memory,

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

=1
Name: openshift-kube-scheduler-ip-10-0-129-223.compute.internal
Namespace: openshift-kube-scheduler
Labels: <none>

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

RIEREFEHARQE pod EEBESHT B :
1. AUTFZ—AIE—1 YAML X4 :

o ENEREHTENREME. HF AN RMESRLII TEI HorizontalPodAutoscaler 514 :
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apiVersion: autoscaling/v2beta2 ﬂ
kind: HorizontalPodAutoscaler
metadata:
name: hpa-resource-metrics-memory g
namespace: default
spec:
scaleTargetRef:
apiVersion: apps/v1
kind: Deployment )
name: example
minReplicas: 1 G
maxReplicas: 10
metrics:
- type: Resource
resource:
name: memory g
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

{# /3 autoscaling/v2beta2 API,
1EELL pod M BB BXT REGAFT,
EE BN R AP AR :

-

o XIF Deployment. ReplicaSet =% Statefulset X%, 15 apps/vi.

o XIF ReplicationController, {#F v1,

o XIF DeploymentConfig, f&F apps.openshift.io/v1,

BENRRE, MRBINZE
StatefulSet.

EEEFBIN KRB, NRUTIFE.
EEGE RN &R/ BIAEE.

EET BRNHNRKREIAEE.

S90® O

32
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MNFREFFEAEK, EA metrics S,
HATFEFAZEIEE memory ,
FFREZE 7 AverageValue,

5

averageValue f1— MFEBI AN FH,

00009

E
A% RN RRBE SRR R S 4E R,

o EEWM—1ELL, ENINENRUIE—ELINTH HorizontalPodAutoscaler ¥ £ :

apiVersion: autoscaling/v2beta2 ﬂ
kind: HorizontalPodAutoscaler
metadata:
name: memory-autoscale 9
namespace: default
spec:
scaleTargetRef:
apiVersion: apps/v1
kind: Deployment )
name: example
minReplicas: 1
maxReplicas: 10 a
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

ﬂ {& /3 autoscaling/v2beta2 API,
Q EELL pod #M BT BRI REETT,
© EEEHEBRIRE AP KA :
o XJF ReplicationController, & v1,
o %fF DeploymentConfig, {#F apps.openshift.io/v1,

o XIF Deployment, ReplicaSet #1 Statefulset X4, {#F apps/v1,
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BENREKE, XRBIZ

o

Deployment. DeploymentConfig. ReplicaSet. ReplicationController =X

BE BRI REIR, X RVFFE,
1B R A RN BIA T E,

BEY BN MR REIAKE,
NFRFERZE, FEH metrics 3,
NAREFEFAEIEE memory ,

% & Utilization,

090009009

K. BIR pod BIERERTFIEK,

A% RN RS SRAEE R S 4E R,

S

2. fE Pod MBI R :

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

4N -

I $ oc create -f hpa.yaml

=1

I horizontalpodautoscaler.autoscaling/hpa-resource-metrics-memory created
3. Bk pod A BT REEEU/E -

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

it Bl

R E pod 157 averageUtilization F1— N BirEHREFEF AR, LUEKAGFHNE DL

NAME REFERENCE TARGETS MINPODS MAXPODS

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

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

i B
Name: hpa-resource-metrics-memory
Namespace: default
Labels: <none>
Annotations: <none>
CreationTimestamp: Wed, 04 Mar 2020 16:31:37 +0530

34



8 2= §H POD

Reference: Deployment/example
Metrics: (current/ target )

resource memory on pods: 2441216 / 500Mi
Min replicas: 1
Max replicas: 10
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

2.4.5. /A CLI T & pod #RE BT BIRSRG

TR LA AR B BPRESRR IR pod A BT B (HPA) BEREWAEN, URBEZEEZHEMARX
BIBR I,

HPA SRS aET v2betal iRBYE 5HT B APl {F A,
HPA T LUE I TR RAEA TN,

e AbleToScale &5~ HPA ZEREWIRINFIE#HIEIS, URESEEMSREERHZMARES
T 45

o True FERTAFLER,
o False &£HRTANEBERRRSFLER,

e ScalingActive &:##5~ HPA BT E/ERA (BN, BIrMWEIREARNE) , FEATLUTERER
=L

o True FMHRFIEVIFESR,
o False S48 F RRKEIE IR H A [A] &,

e ScalingLimited SAFRRATEHMAZR pod 1M B 5hY RRE R A&/ R,
o True FMRFEFTEZRSIFER/NINERENERT EIHITH,

o False &RHFRFAVFIE KK,

I $ oc describe hpa cm-test

Ll N |
Name: cm-test
Namespace: prom
Labels: <none>
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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
Events:

© rodERBY RRASHEE,

TR —NTELE R pod :
o=l

Conditions:

Type Status Reason Message

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
"ReplicationController" in group "apps"

TR R —NTEIRGHERATFEIRE pod :

i Bl
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

TBIH 2 —NE KB B 5h4E K F R TBRBY pod :
o=l
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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

2.4.5.1. {8/ CLI &% pod R BT BRESZG
BRI LAEE pod A BT & (HPA) X pod W ERIR S KM,

% "
pod #M B hY RINEFRM @S v2betal IiRBIB DT & API R,

FRFMH

EFA pod BEBEDT B, BHERSEANICEIEBEREB T EEER. ETLUEA oc describe
PodMetrics <pod-name> & &R ¥R E EEE T 1815, MREE T1EW, WEELFLUTRA, Ha
Usage T5IH T Cpu #1 Memory,

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

i th 7 Bl
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>
g

EHE pod EBPRAESRM, HERUTHRIHFRA pod A
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I $ oc describe hpa <pod-name>
flan :
I $ oc describe hpa cm-test

XL HINTE R PR Conditions FEX &,

i Bl

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

2.4.6. IR
o MBAXEHIRFIBNBBRHBNESER, HLATRESNHNERE.,

2.5. A EE POD B & BhHE POD BRG]

OpenShift Container Platform Vertical Pod Autoscaler Operator (VPA) BTG pod RARZRHNEIT
WRANHEIN CPU MAFERIR, FRIBErA T HBHWASEEHTRREMIEK, VPA ERFRBMEE L
HIR (CR) REH S IIEMEXTRXIKMFA Pod, %0 Deployment. Deployment
Config. StatefulSet. Job. DaemonSet. ReplicaSet = ReplicationController,

VPA B EEBIIE T #% Pod B fE CPU MIRBFFABR, HELURIY pod &6 EHIBSI4EY pod Bl

2.5.1. X F Vertical Pod Autoscaler Operator

Vertical Pod Autoscaler Operator (VPA) -/ API %RFBE X ¥R (CR) SE¥l, CRIRZE Vertical
Pod Autoscaler Operator X 54§ E TR ENTR (W ATRE. EHIIEHIZRE) XEH pod HUUTHIE
€.

VPA BT EXLE pod HERZBFHIREL R HHEIH CPU MIRFFEABR, FHERXLERIERREMICH T

TRR IR K, l«lﬁ%ﬁﬁﬁb pod IRABMIRIE. BN, VPA RUEAE K BRI 6 A BRI pod BIHT
B, FREBIEKRTRETREN pOd N R
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VPA R BIIHREMR S BIUAFREMN pod, UMEERHNARFAUERTEEVAER FTHEHRIE
Ko RhE, TEMENRERRATRREIFIEREHERE pod, VPA FER—PMEREA webhook KE
#1 pod, 7E pod WAVFEIT =Al, BAEMICHTRERREMIER, MREFHFE VPARMER pod, AILLEE
VPA BHRBRBIFIIE K, FHIRFEFEF IR pod.

MINERT, TEABNROMEDIEENDEIE, LUE VPA BEIHERHE pod. #EETLH
XA RIMER D BIRIAREE TN EN RASBMER, REFIIMERXL pod, HIF

AESTREFEE pod I, VPA RFEAEBZINEHHH pod, EILLE T ER
VerticalPodAutoscalerController 3 R B AUX N /IME, 0 FH VPA =/ EFAR,

L

fBign, B — pod AT CPU B 50%, {HRIERK 10%, VPA RINEIZ pod JEFEH CPU % FiE KM
CPU, FMiFf pode TEfMEXR (NBEIAE) KRE/S pod, VPA [FERMEMTTREHH pod.

NFFREANG, EAILMER VPA EHBIAR pod & MM AT AL T, BHERSER pod HERE
M pod EEEHHIRWT = L,

EEO A LMER VPA REFMF AERF TR, HIA0F5LE pod RELLLATFERI CPU HIRE S HIR. VPA

IERSEPME R TR R, FXBEIRAITHE, UBERTUBREMITIERENEE. VPA LT IIRE
ZRBCE PR ERIBREFIFRZ AR LG,

IR ILTEERREFIZIT VPA, SBRFER VPA CR, 2 VPA BT pod B BTIRIH
RARWE, EAFH pod MERFEBLEAEN RPIE KB HIR, MAEBZEIH VPA IR
HERIBIER L,

2.5.2. Z% Vertical Pod Autoscaler Operator

IR B LU#E R OpenShift Container Platform web #£#& % %% Vertical Pod Autoscaler Operator (VPA) &

iz
1. £ OpenShift Container Platform Web #£#|&H, ifi Operators » OperatorHub,
2. MR A Operator 5IF& A% VerticalPodAutoscaler, = Install,
3. 7£ Install Operator TUE A, H{RIEFT Operator HEEFM R LM £, XR7E openshift-
\frtical-pod-autoscaler B 22 (A A Operator, MRXNAEALEERFE, KEIUE
Eo
4. = Install,
5. 3 VPA Operator A4 IGIEZRE -
a. 5MEl Workloads - Pods,
b. MTFHIZ A% openshift-vertical-pod-autoscaler T H, FHEIEREIZ1T T A pod.
c. # A Workloads — Deployments LUJSIEZ 1T T UNERE,

6. A%k, HALITE ST OpenShift Container Platform CLI FRESIFEZREE -

I $ oc get all -n openshift-vertical-pod-autoscaler
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i BRI pod FAIMANERE -

it Bl
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 2m56s
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. X< F#F Vertical Pod Autoscaler Operator

Z{F M Vertical Pod Autoscaler Operator (vpa) , EBEENEEHHMWITIERENROE VPA BE KR

(CR) o VPA Z]FHNAEZ T FAENRRKIKM pod MiRE CPU MINERIR, MAILUER VPA 55T
E. AREE. FEl. FPARE. AIAEREHIRHSTEAENR—EFEM. VPACRUISEEY
28 pod AL FR—DIIE A,

BRI LMER VPA CR KEX— D T AEXR, FHIEE VPA ERAMHLERRIZTT

e Auto #ll Recreate =X X7 pod £ AN BN A VPA X CPU HINFRIL, VPA &HFRIT
BHRERSRIUAFAREN pod. BETERENREFEEN, VPA RTEEBEIWHEHH pod,

e Initial B {UFEOIEE pod I BEIN A VPA i,

o Off EXRIRMHEFENFHIRREFIGTKER, AAITUFINBAEANREIL, off ERAREN
pod,

ML LMER CR R ERRT R VPA WHE I BERTEIRII.

BN, pod EFLLTIRHEIFNIFEXK :

resources:
limits:
cpu: 1
memory: 500Mi
requests:
cpu: 500m
memory: 100Mi
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HORT—MXED auto B VPA G, VPA R T MREIRERIERFMER pod. EEHEER, pod RERH
BYBHRREFDIEK -

resources:
limits:
cpu: 50m
memory: 1250Mi
requests:
cpu: 25m
memory: 262144k

BRLMERUTHRAES VPAEIL :

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

NLa8E, il ER CPUMIREFEIERMEN, MR :
i Bl

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:
cpu: 476m
memory: "498558823"

R RHEENTR. Bir. REHEERR. lowerBound. SE#ERIR. upperBound., UREHHE
JRE 1A uncappedTarget.
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VPA {#F lessBound #1 upperBound {ERFAE— pod EEHER#. MR pod WHFIRIEKRETF
lowerBound f, =T upperBound {&, Ml VPA 241k pod, F{EF target EEHOIE pod,

2.5.3.1. B VPA &/MH

KINMERT, TEAENRBIMEVIEEFHNDEIAE, LUME VPA BoHRAEHE pod. HLk, VPATRE
BEPUTIRED FHANBIAM TEAENR, R pod B VPA AEH—LLHIZEE, VPASMXLETE
T REFHIE pod. ERTLLRITEN VerticalPodAutoscalerController B X ¥R (CR) H#y
minReplicas Z¥ R B L BT HE & /IME.

Bla0, INREF minReplicas BN 3, M| VPA A2 NEED T =DRIRM T A EHNT RMRFEH
pod,

—

fNSRF minReplicas IXE N 1, N VPA AT RIEE — N BIASHY TE 77 300 S bR — Y
pod. RABETE VPA MilkR pod LAHEER BHIRAS, M T/EAERI LA ENN, FRERL
WERERA—NBIARNR, HT7EEER —DBRIANS RENTLENEYNE, e
podUpdatePolicy X EH VPA CREZE W Initial, X RATE VPA A — LRSS

B, RSN O FER, XA LEIEEESIE R FEEH pod.

VerticalPodAutoscalerController % =4l

apiVersion: autoscaling.openshift.io/v1
kind: VerticalPodAutoscalerController
metadata:
creationTimestamp: "2021-04-21T19:29:49Z"
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

Q0 = VPA REREN T AEIRPNRNEIAR. VPA TR B MREMNF R/ BIFHT R,

2.5.3.2. HsN VPA BiX

Z(HF VPA R BIEH pod, NEETERENROE—1 VPACR, ¥ updateMode %i&EH Auto
=% Recreate,

YUNTEE AT ROEE pod B, VPA RIFLLGIERBLUDITH CPUMINES K, VPA SMIBRIEM AR

B VPA X CPU IR FHIE I pod, BEXEREE, pod RYE VPA B A ETIRREMIER, &
RIS ARZF pod RETTIE, BIVHIARINE] VPA CR B status FE& R LAH1T 51 .
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MIANBERT, TEABENROMEDIEENDEIE, LUE VPA BEIHERE pod. #EETLH
XM RAMEE D HRIARB TN B KA BMIR, MREFIHMPRIXL pod, HIE
M REHFERE pod B, VPA XERAHZIEHH pod. EALLEILIER

Y VerticalPodAutoscalerController X B UX N a/ME, W FH VPA R/EFRR,

Auto B9 VPA CR =i

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

ML VPA CR BIEM TR T RABE,

ML VPA CR BIEM T T R EHR,

909

SE 1% & 7y Auto =X Recreate:

e Auto.VPA S ECOIE pod BTIRIEKR, FHEIEKMEREHENERATENL XL Pod
EEHIER pod,

e Recreate, VPA 2ELAIEE pod IHIRIFRK, FHEIEFKRMWFTRSHENBRARREMSLE EX
L Pod REHFHIFH pod, XMERNIZEBNMER, REAEERGRE Y KRG KRR
pod iR EE RN FEF,

@ o
. £ VPA BT LUR E #EEBI TR F X pod R FA#ETERI, pod B TEIZTT,

2.5.3.3. 7E1E pod BTE BN A VPA il

Z{XIE pod BEREBEBITE VPA XN AKENTR, NEENIEAESN RUE— VPACR,
updateMode %i& 7 Initial,

RIS, FHMBRESESHEA VPA B TR EN S XM pod, 7E Initial X, VPA RaMmk
pod, AL pod, TR IERIL

Initial R0 VPA CR =fi

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

name: vpa-recommender
spec:
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targetRef:
apiVersion: "apps/v1"
kind: Deployment ﬂ
name: frontend
updatePolicy:
updateMode: "Initial" 6

ML VPA CR BIEM TR M ETRABE,

ML VPA CR BIEM T T R EHR,

-

FHEXRE N Initial, VPA 7E pod Q2 2 BECHIR, £ pod £ AP R ERITIR,

ﬁ o
" TE VPA B LUR EHEFBI BRI X pod N AR, THFBIEHEEEZITH pod.

2.5.3.4. F5h A VPA il

ZFMA VPA R{UREHTZER CPU MINFEM AT EFRRIN A, SR EMITIEMBAIE—1 VPACR,
& updateMode &/ off.

LYNZ T AESTROE pod B, VPA 20T ARIRM CPU MIREFERK, F7E VPA CR ) status FEEHiC
T, VPA RIBEITHFREIN, (BFRREH pod.

{5/ off X VPA CR Rl

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

Q IRFSLE L VPA CR ‘SR TV SR KA,
Q IRFLE I VPA CR SIRMY TE 750 R &,
© sHtEEN Off.

A LMERUTHhSEEEL,

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

RIEEW, WA LAGAE TR BT REURIN CPU MARTFIER, ABMER pod HEMEFENHTIREMNBE
pod.
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% o
£ VPA R LUR EHFRIIRAT, pod M BEIBTT,

2.5.3.5. FHIE AR FFEASNMA VPA Bl

MRENIERETRESIALR, BERHE VPA WA ARSI TIEGEFIETERE, ENEEIENR
HITROE— VPACR, HI1— resourcePolicy B ER A= VPA BIEI,

Y VPA R BGRE S pod I, {EE%H A resourcePolicy AR ASWEL, H VPA FEIHX
L5 pod HHBRZRIRHEEIL

apiVersion: autoscaling.k8s.io/v1
kind: VerticalPodAutoscaler
metadata:
name: vpa-recommender
spec:
targetRef:
apiVersion: "apps/vi1"
kind: Deployment
name: frontend
updatePolicy:
updateMode: "Auto"
resourcePolicy: ﬂ
containerPolicies:
- containerName: my-opt-sidecar
mode: "Off"

ML VPA CR BIEM TR M ETREER,

F L VPA CR B TR 71 8 5 REFR,

155

-

SR 1%E N Auto. Recreate s Off, Recreate 2R N ZBRVFER, RAETEEEMREREYTIRIG
KRS pod B EEFI FFEH,

Q IEEARS VPA BIMALE, 1 mode % & Off,

flgn, — pod AW AR, ENBEHERBERIEKXFMRE

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

EEA—1 A backend HHIR B 2R4EBM VPACR[E, VPA X IEFHFERAMENHREHROIE pod ITH
RIEFAT frontend &23.

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. {8 Vertical Pod Autoscaler Operator

IRET LB A2 VPA BE X FHR (CR) 3fFEH Vertical Pod Autoscaler Operator (VPA) , CR1gBAN
DHBLE pod, FRTE VPA RIZATIXEE pod HATRIERIE,

AR
EE TVE R EXT RO VPACR:

1. CDHLE R E 4 AR TR 071 B RATER TR,

a. fE— VPA CRYAML 344 :

apiVersion: autoscaling.k8s.io/v1
kind: VerticalPodAutoscaler
metadata:
name: vpa-recommender
spec:
targetRef:
apiVersion: "apps/vi1"
kind: Deployment
name: frontend
updatePolicy:
updateMode: "Auto"
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resourcePolicy: ﬂ
containerPolicies:
- containerName: my-opt-sidecar
mode: "Off"

Deployment, StatefulSet. Job. DaemonSet. ReplicaSet =%
ReplicationController,

Q EEEEEXA VPA SR T /E T RAR
Q S EIRAS L VPA SIRMINAE TE 7 50 R AT,
g 127 VPA 1

e auto RTESHIZR KA pod L BN AHEFH TR, VPA KL IEIHE pod,
FERKEFRTURREIFAIEKOIZH pod,

o recreate R1E 5 TEMEHNTRKEM pod L BEEIN A#HEM TR, VPA 2K IEIE
B pod, F{EAHEZFHFTRRHIFIE K OIESH pod. recreate &= NZ R DMER,
REEEEBREY FRIERNZH pod MEEESH FERA,

. Inltlal ERIE S TEAENT RKEKM pod I BN AHEFN TR, VPA KF>HH
FREW, BARKEH pod,

o off (U5 TIEMEFREKEKM pod ERFTIREL. VPARKREH pod, EREE
SIHBBREN, BEARARFMENSAEIFH pod.

Q Ak, IBEFABES VPA HIMAS, [SEXIEE N Off,

b. fll# VPA CR:
I $ oc create -f <file-name>.yaml

— RIS E R, VPARTRETENENRKIN pod ARSI T RERE
B UFERU TS EE VPA B :

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

it 2R CPU IR ERBIEIL, MTFATR
it~ U

status:

recommendation:
containerRecommendations:
- containerName: frontend
lowerBound: ﬂ
cpu: 25m
memory: 262144k

target: @
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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"

lowerBound 2 &IEHHE TR,
target 2 HEFERI TR,

upperBound &= HIHEE TR,

0009

uncappedTarget 2 & #T FIRE L,

2.5.5. E1#; Vertical Pod Autoscaler Operator

&7 LLM OpenShift Container Platform &E£ /Il PR Vertical Pod Autoscaler Operator (VPA) . E1%;
&, BEIMAE VPA CRIEMH pod B¥RIE K RENE, EM% pod BEIRIEIIE 7 EHN RPME LIk
BHIR, MARZATHE VPA IR,

p= Y=
& LA#E A oc delete vpa <vpa-name&gt; in IR EM VPA CR, TEEIFEE pod B
YR, RFRIREEATHRRIEXK,

P& VPA Operator &, BUUEMERES Operator REFRIE MM, LUESBIERA] L,

FRFH

e B &% Vertical Pod Autoscaler Operator,

it =

1. £ OpenShift Container Platform web ## &, i Operators - Installed Operators,
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2. tI#E| openshift-vertical-pod-autoscaler T B,

3. XIF VerticalPodAutoscaler Operator, s Options 3 FFi%FE Uninstall Operator,

4. A% : EMIFRS Operator XKEXHIFREIRIENT R, 1BEEXIGHEHEFF Delete all operand
instance for this operator £i%HE,

5. Mifi Uninstall,

6. A% : A OpenShift CLI k& VPA 444 :

a. R VPA fp 4 Z2[H] :
I $ oc delete namespace openshift-vertical-pod-autoscaler
b. MR VPA BE XL HIRE L (CRD)NR :

I $ oc delete crd verticalpodautoscalercheckpoints.autoscaling.k8s.io
I $ oc delete crd verticalpodautoscalercontrollers.autoscaling.openshift.io

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

bRk CRD &R REXNA R, EHABNAGHE.,

LR VES MEREDBIR, SEPMAE R8N VPACR, MNREHLE
VPA, B R O IX LR,

c. kR VPA Operator :

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

2.6. 1) POD =t EE
BLNARFSERENAEEBRER, BEERFEFLAANFTEXLER,
ENEIBG, EALIFERA Secret X RIEALIBAN AR A FFHIFTIR FiRtBE R,

2.6.1. 7 f# secret

Secret M RABIRME T —FHLFIRRFERME SR, MEE, OpenShift Container Platform & F kBt E X
HMIEREEEEILSE, secret [FHREARNES Pod 0B, BRI LUERAEBIEHENT secret HH IR H,
HERG A LUER secret {$3R pod HUTIZIE.
FEBRMEHE

e Secret BB LURIIFHE VK51 H,

o Secret MIESMIGH XHTE (tmpfs) X#F, KiZFREFEEETRL,
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o secret IR LUEMBERAHRE,

YAML Secret 3R E X

apiVersion: vi
kind: Secret
metadata:
name: test-secret
namespace: my-namespace
type: Opaque ﬂ
data:
username: dmFsdWUtMQOK 6
password: dmFsdWUtMgOKDQo=
stringData:
hostname: myapp.mydomain.com 9

$87R secret BOBEFIEBYLER,
data FEXP R IFHIEE XIS Kubernetes TR /K153 i DNS_SUBDOMAIN {EEIFISE,
5 data BRET AR B K BRRY(E TR F base64 4RiY,

stringData BREY R RIS B RFHGH00 base64, A ZFBFMATIHIE data BRETH, KFERERE
B ; HEMET data FERREL

0009

5 stringData BREY AR HE K FXEO(E 20T AR F RF ER A A

®

BN IEE secret, REOIREKIITILL secret B9 Pod,
TEAIEE secret I :
o i secret BHEAIEE secret XK,
o FH pod BIARSSIK 7 LASS 1B BB 1% secret,
o BIBLUMETEH XM (EF secret B) I IHAE secret B pod.

2.6.1.1. secret B9 A

type FEXPEVEIEER secret BYBE A FRFI(ERVZETY, MR A FomblE secret N RHPHFER BT
o MBRERBHITRIUL, HEMA opaque KB, XthERIARKE,

EBEUT—MRB S R/NRSIRIGIIE, HAIR secret BB FERENHEAT
e kubernetes.io/service-account-token, f& MRS MK 4 hE,
e kubernetes.io/basic-auth, #EEEARSHPIIEFERA,
e kubernetes.io/ssh-auth, 1 SSH ZiHS A5 IEEFEM,
e kubernetes.io/tls, #&HE TLS IEFHMMAHIIER,

NRERBERIE, 15187 type: Opaque, Bl secret X EFRE LMK EZTEFSTMAE. opaque
secret AAVFFERTLEH key:value ¥, AT EER(E,
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2 3

cak

RET e E HMEERE, 40 example.com/my-secret-type, XLERFIRZIEARSS 250
s EIHAT, MRREA secret WAIRERERSIZRINE/EHEXK,

MNEARRE secret REIBRHBI, 5B EHF secret HRIR L RHB,

2.6.1.2. Secret BB ®4H
Secret BEHWVIIE DNS FigiH,

2.6.2. TR BJE secret
ERNEIEGR, BUIEAIE secret, AREFF A AR FBEAIBMKII T Z secret B pod,
TEQIEE secret i) :

1. BIREBESEELRE secret EUED secret X R, TEUTEDFEBUEE secret REFFEMNISE
HIE,

PIEAF B secret B YAML X RRHl

apiVersion: v1i
kind: Secret
metadata:
name: test-secret
type: Opaque ﬂ
data:
username: dmFsdWUtMQOK
password: dmFsdWUtMQOKDQo=
stringData:
hostname: myapp.mydomain.com
secret.properties: |
property1=valueA
property2=valueB

FETE secret B AY,

18 E S B0 R SR AN B,

909

1B E MR R RF R AR,

{5/ data = stringdata FE&, FeERENERXMNDNFER,
2. B# pod BIARSSIK P LAB| FH secret :
{85/ secret BIARS5IK B9 YAML

apiVersion: vi
kind: ServiceAccount

secrets:
- name: test-secret
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3. QIBLIAELESH X (FH secret &) R IHEE secret B pod :
pod B9 YAML {#f secret BIBREFTEH NG

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

NENEE secret WA LSRN volumeMounts F &,

EEMMEHLIL R secret RFEABEFTEAM, secret BIEMRGT P BIENBHERS RN
mountPath THIX &£,

WEN true, MR true, XIETRIERFIRARIELS,

8 7E secret BIE& TR,

o0 09

pod B YAML {# [ secret IRERIMRTE

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

ﬂ FETESEFE secret BHINIMEL &,
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HEREMN YAML § [ secret BIEERNIEST S

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 FETESEFE secret BHINIMEDL &,

2.6.2.1. Secret PR

EEfH secret, pod BES|A1Z secret, ALLEIT =FA R secret BF Pod :
o NBRJ/TEIMREDLE,
o FHEHE—IHSNBRLNBHHHE,
o TEHIER Pod BRI @IS kubelet A,

BRB secret FHRABHHFIFHMBENXEBEATIRSR P, HBRKAIE secret ERARSIK, I secret BE)
SEAR R EERBFTAE pods

LIEIRE S secret B XN, EMx{FEARMEH secret IME— X 2BIREIE secret BiR@TIUE, FHIE
EBINRBIALPREA Secret RAVMNTR, FEIL, secret BEIEKI TR Pod 2RI, HERIX—
RRENAERELFRIRSK S BEEA,

Secret API X RIFBIEMBER G, ©i1REERRE—HRZEE A pod B,
B secret IR/NBREIH IMB, X2 T BhLECIERRIBERFER apiserver #l kubelet WFFRIKE! secret,
i, AIBFZENE secret hETRESFERAF.

2.6.2.2. AR ZEHH secret
ENEER, EIUAB—INTER secret, ERTEEHESEREMELE key:value X,

i
1. EIEIEE T S BB YAML U462 Secret 15,
fBlgn -
apiVersion: vi
kind: Secret
metadata:

name: mysecret
type: Opaque ﬂ
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data:
username: dXNIci1uYW1|
password: cGFzc3dvemQ=

ﬂ I8 EFEBA secret,

2. FALT S EAEE Secret KT :

I $ oc create -f <filename>.yaml

3. 7£ pod H{EMZ secret:
a. B# pod BIARSSMK T LAB| A secret, #l "Understanding how to create secrets” 4>

b. BIBLIMEZEK XY (M secret B) FBFE secret B pod, #1"GIE secret"SB 0 Flr

TNo

Hith BT
o MFEAXTE pod HEM secret WEBELER, FSH T MU0 secret,

2.6.2.3. OEEAR 55K 7 B h# secret

ENEIER, EELIOEB— DRSS secret, % secret RUFIBIFARSS MK S EE4H & B Fi@iT API
T BRI B,

A=

E1U#F A TokenRequest API FREXF ERIRR S5 7 5 he, M AERAR S ShE secret,

M TokenRequest API FKERF S HELLTZRETE secret IS IERER S, ANEIIEEGHEN
S EE, BRBEHEM API F A imiLEL,

REETEMEA TokenRequest API BTERIERY API X R AAFFIEIET BT hENS, FRI0IE
AR Z5MK S h& secret,

- BROUBHERSIKS FENER, HSH TENMINERED.

pri% =
1. TEIGIEE T S £ YAML X402 Secret X5 :

secret X RH :

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 BE—NIAERSIK - 2. IMREER A2 ServiceAccount #1 Secret IR, HE L
A]E ServiceAccount ¥f %,
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© TR SR secret,

2. FEALT S EAEE Secret KT :

I $ oc create -f <filename>.yaml

3. 7£ pod F{EMZ secret:

a. B# pod BIARSSMK T LAB| A secret, #l "Understanding how to create secrets” 4>

b. BIBLIMETZE X (£ secret B) FBFE secret B pod, #1"GIE secret"SR 0 Flr

o

HinBR
o MFHRTE pod FIEMA secret WEBLER, ESM T U secret,
o BAXIERHERSIKFENFEE, FSEHERHAERSIK FhE
o AXLIBIRSIKHVEE, HSMH T REFIFOIRRSK,

2.6.2.4. QB E AR B {BKIE secret

VEREIRR, Mublf|B—PEXSHDIIE secret, % secret R EEEERNSHIIFRTEMEIL, T&
FA Lt secret KBUES, Secret ¥R data SHML TS ELLTHEH, A base64 4w :

e AF%& : ATFHMRILMAI A
o B : BT EMNRIENBELNTHE

p= =\
&I LUE A stringData Z2#EFABAXREA.

Pk =
1. TEIEEFEmET S BB YAML X0 E Secret X5 :

secret X R~

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

ﬂ IBEEAXBREIE secret,
9 EEEFAMNELRSHIIEE,
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2. FRLT 5 A2 Secret KT R :

I $ oc create -f <filename>.yaml

3. 7& pod HF{EMZ secret:
a. B# pod BIARSSMK T LAB| A secret, #l "Understanding how to create secrets” #F4> i =.

b. BIBLIMELE XM (EF secret ) FBFE secret B pod, #1"GIE secret"SR D Flr

TNo

HAth BHR
o MFEAXTE pod HEM secret WEBELER, HFSH T MU0 secret,

2.6.2.5. & SSH B{p%51iF secret
ERNEEG, WAL — SSH %iE secret, 1% secret RVFEFMER T SSH WIFHIEIE, EERBL
secret 2L8UfT, Secret ¥R B data SHN T B EZEFAM SSH EilF,
pri% =
1. TEIRGISEE T S EHY YAML X402 Secret X5 :

secret X R H :

apiVersion: vi
kind: Secret
metadata:
name: secret-ssh-auth
type: kubernetes.io/ssh-auth ﬂ
data:

ssh-privatekey: | g
MIIEpQIBAAKCAQEAulgb/Y ...

ﬂ 8§ SSH B2 51k secret,
@ 5 SSHEmYY/EN, FhEMMAM SSH EIE.

2. ERAUTHSROE Secret KR :
I $ oc create -f <filename>.yaml
3. 1f pod H{EMZ secret:
a. BH pod BIARSSMK T LAB| A secret, #0 "Understanding how to create secrets” #8437

b. BIBLIMELE XM (M secret B) HBFE secret B pod, #1"GIE secret"SB 0 Flr
7_|__\o

=¥

HAth BHIR

o THEINMAIBIEE secret,
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2.6.2.6. | Docker Edi& secret

ENEIEG, EALLEIE— Docker E2& secret, % secret SBVFETEMER T M B2R52& registry BUE
ik,

e kubernetes.io/dockerctg. EFLHEREFMEARL Docker BEE 4. secret ¥ RH data &
BB E L base64 R 4wiYHY .dockercfg XHFHIA A,

e kubernetes.io/dockerconfigjson, L% KBZFEAM Docker BRi& JSON X1, secret
YT RH data SIS Z L base64 1§ IWIYHY .docker/config.json XA A,

Pk =
1. EIEIEE T S LB YAML X612 Secret 5.

Docker EZi& secret X &R Hil

apiVersion: vi
kind: Secret
metadata:
name: secret-docker-cfg
namespace: my-project
type: kubernetes.io/dockerconfig ﬂ
data:

.dockerconfig:bom5ubm5ubm5ubm5ubmSubm5ubm5ubmdnZ2dnZ2dnZ2dnZ2dnZ2dnZ2cgY XV

0aCBrzXizCg== @)

ﬂ 8 E % secret {F A Docker Egi& 34,

9 base64 ZRiL My Docker B3 i& STt

Docker Bi& JSON secret ¥} &= Hl

apiVersion: vi
kind: Secret
metadata:
name: secret-docker-json
namespace: my-project
type: kubernetes.io/dockerconfig ﬂ
data:

.dockerconfigjson:bom5ubm5ubm5ubm5ubm5ubm5ubm5ubmdnZ2dnZ2dnZ2dnZ2dnZ2dnZ2cg

YXV0aCBrzXIizCg== @)
ﬂ 8 E1Z secret {£H Docker Bt & JSONfile,

g base64 4ifiGH Docker Bti& JSON {4

2. FRLT S ELEE Secret TR

I $ oc create -f <filename>.yaml
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3. 7£ pod HF{ERZ secret:
a. B pod BIARS MK LABI A secret, #l "Understanding how to create secrets" #8493 Ro
b. BIELIMEL X (£ secret &) T HAE secret B pod, 0"6IE secret"ER 2 FR
7.|__\o
Hith BT
o WNFA KR pod FEMA secret WEZER, 1ESH T AEINMAIE secret,

2.6.3. T R UN{r] B #T secret

1Bk secret {ER, {H (HBEZITM pod ) FRIIEER. EEEF N secret, EATIMIFREA pod
FHAIE— 1 pod (FTEEEBHERAB PodSpec) .

B3 secret BESBEN A RHIGERNI/ERRE, EILUER kubectl rolling-update %

secret B resourceVersion [ER7E5| FAITEE. FLb, MRTE pod 53RN BHT secret, NIFFAFEE
E X AT pod B secret fR A,

Hal, TERT Pod QIERHFEREM secret M RIFIRIRA, 1REBITXI Pod TR S IE
B, @IS T ERFHIB resourceVersion B Pod, 1ELLERA], EH2EHIUAE
secret FIEIE, MM OIEEB TR LIRBIFTEIE,

-

2.6.4. X FRZELIUEP 5 secret IBEFA

EESRSHITEREBIE, EALIEE OpenShift Container Platform, LAERK— N ARIARSS FAIET/ 5
BIXF, BARINEITIA B secret B,

IR UEF secret EREXFREEFRENAIEPHE RGN ARE, ENEESEEATE N T Al
master £ FIIRSS 2R IE T AEE,

HIRSSFIEP secret B EMIBRSS Pod Hl4&.

apiVersion: vi
kind: Service
metadata:
name: registry
annotations:
service.beta.openshift.io/serving-cert-secret-name: registry-certﬂ
#...

Q© EEELHER

Hith pod ATLUMEEEEOIBRIETR (U AES DNS &FFH#TER) , HERMER pod FEIIEEMN
/var/run/secrets/kubernetes io/serviceaccount/service-ca.crt j({ﬁF':F' B CA 48,

LEIhEE % R B A2 x509.SHA256WithRSA, EFohiie, 1EMBRERMB secret, X BIBHTHIIET,

2.6.4.1 ERZERUEBLUES secret BEc{EH
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ERFERBIRS AL/ BHAN AT pod, HOIBSIHARS LURINE
service.beta.openshift.io/serving-cert-secret-name ;¥ fi#, RS secret FHRINEZ pod.

i

BB AR S5 iEF secret :

1.

2.

%R S5H Pod spec,

FREERT secret WA, 7N service.beta.openshift.io/serving-cert-secret-name 3+
&,

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

IEBHMEARA PEM &, 2HIFFME1E tls.crt 7 tls.key H,
BIEEARSS -

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

BE secret UIBREHIHEIE :
a. BEMA secret FIK :

I $ oc get secrets

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

it

b. BEIEM secret 1#15 :

I $ oc describe secret my-cert

it Bl
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
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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

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

5. Ymi5% secret $AEH Pod spec,

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

Lea AN, &8 Pod MENHZE1T. ZIUEBXT RERARSS DNS &R <service.names.
<service.namespace>.svc 53X,

UE/ BN R ERE R HAN B 5h & #t, 7E secret B service.beta.openshift.io/expiry T EE
THAEHE, HA8=h RFC3339,

pa -3

ERZEIEFH, RS DNS & # <service.names.<service.namespace>.svc

A MAERER ., <service.name>.<service.namespace>.svc WEEMREE
HARRSHNERE, LA TERMBEREH,

2.6.5. secret HEHERR

MRRSIEPERKUFDZTUTESR (RFEH service.beta.openshift.io/serving-cert-generation-

error JIfREE)

secret/ssl-key references serviceUID 62ad25ca-d703-11e6-9d6f-0e9c0057b608, which does not
match 77b6dd80-d716-11e6-9d6f-0e9c0057b60
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ERIETHIRSABEE, HBEEETEH serviceUID . ELTMIERIA secret FiEFRARSS LHILLTF 2
service.beta.openshift.io/serving-cert-generation-error, service.beta.openshift.io/serving-cert-
generation-error-num LU fl EHT A R IUET -

1. MIB&R secret :

I $ oc delete secret <secret_name>

s\ 7J

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

error-num-

, ERTRRERNGSH, ERRIIREEE—

2.7. BN A EC B R 51
BUT #8472 YRR B I R AN S R A E A 1,

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

2.7.. T ARECERR ST

TN ARFEEFRREXMH. TSN ELENFEEHERFITERE, 7 OpenShift
Container Platform /1, XEREBE T HSHERNBELE, UEFERBREN BRRF T LUBE,

ConfigMap X RI{Z#t T AT AR EHEAVG, BENRFARERS OpenShift Container Platform
Txk, EEMHNATATFEFEHANERFE (WANHIEMN) HNEESR (MTEEES K JSON blob) .

ConfigMap AP| Xf R @ & ECE R IEAIHEN], XLEHIERE Pod HUBFES A FFMIEHISRERSEHRN
FCEHIE, Ha0

ConfigMap % &R E X

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 @)
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Q0:z=rEnE

Q {EmEAIE UTFS BIBRISH, M #HH Java BEAFE . LA Base64 Uk A STH#E,

ﬁ -
A MZHtHI M (NEig) CIRECERSIE, ERILUER binaryData .

FAJLUTE Pod RUAEMARERERERE, MEMNTRET :
o ERBFERIMELEHE
o WERBTHNGBRITSH
o EREHHEXMH
AP FIR ST 4 AT AR BC B PR AT R EC B 3.
FLEMRGTS secret KU, BT HEEEMEREMZFHSTISBWRERNFRBES,

B i BR 5 PR 1
# pod HAILUHEERNAEH, w/7l0EARERS,

AR E LRGSR BT RO WEBERIE, RIEBEEFERERRERNKSERZINEHE,

ConfigMap *f RHF-BEE—1WHH,

B 1R B E—1 B HH pod 5| A,

Kubelet R EM API BRS52IKAN pod {E FARCE R,

X EIEMEFA CLI Bk ME HIIEHI2R 0IEM pod. ©AREIEET OpenShift Container Platform 7 52

B9 --manifest-url #7ic. --config #7ic, @i REST API GIE8 pod, FEiXLERELIE pod BIER A
5£0

2.7.2. 7£ OpenShift Container Platform Web 24 fh 012 & ik 54

1R B LATE OpenShift Container Platform Web 2244 dh 4| B2 BC & R &,

iz
o DEHEENSGMIIRREMS
1. 7€ Administrator i/, % Workloads — Config Maps.
2. 7%l EA L% Create Config Map.
3. BMABBEMFHAE,
4. 1% Create,
o URALEZMNOIREREMRS :

1. £ Developer i/, %#% Config Maps.
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2. %l EA L% Create Config Map.
3. MIABEBMHEHIAR,

4. %% Create,

2.7.3. {§ M CLI 0/ &fi & k&t
EATLMEAU TR SME T, R E ST ST E 0 R AL B g,

Pt =
o (EFEMSS :

I $ oc create configmap <configmap_name> [options]

2.7.3.1. MB X0 EE & MRS
B UMB R OEREME ., XNAERFEMERB RIS DX EO A B IR,

it

DLES
AR R BRAESR T 404 M B 5 Ol R B B AR ST

Q¢

1. NBE-LE B EBEREERFNEIREN XM B T

I $ Is example-files
Ll N

game.properties
ui.properties

I $ cat example-files/game.properties
i Bl

enemies=aliens

lives=3

enemies.cheat=true
enemies.cheat.level=noGoodRotten
secret.code.passphrase=UUDDLRLRBABAS
secret.code.allowed=true
secret.code.lives=30

I $ cat example-files/ui.properties
i =Bl

color.good=purple
color.bad=yellow
allow.textmode=true

8 2= §H POD
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I how.nice.to.look=fairlyNice

2. MIAUT &S, (BESLBFHENXHRBNEEMRS

$ oc create configmap game-config \
--from-file=example-files/

4 --from-file ETHEARE N B RE, ZBXHNENXHHEZRTRLEEMRNPIERRY], H
R B IRE XA, BHNERXHNRR.

plgn, E—aSROBLUTEREMRS :

I $ oc describe configmaps game-config

=1
Name: game-config
Namespace: default
Labels: <none>

Annotations: <none>
Data

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

RETLESR, BREPHFHNESEMNSSPIEENE RPN EHR0EN, FXEENREH
eI K, FLL oc describe BY%iiH R& B REMEFRRE KN,

3. EAWA -0 UM oc get v S LAE B :

I $ oc get configmaps game-config -o yaml
i Bl

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
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namespace: default
resourceVersion: "407"

selflink: /api/v1/namespaces/default/configmaps/game-config
uid: 30944725-d66e-11e5-8cd0-68f728db1985

2.7.3.2. M40 B2 B iE B Bt
R LM ST 401 B B B R

it

DLES

Q¢

LATR RBURAESR T a04a] M GBS B BR AT

IRE L% RIS --from-file 1ET7 (%3845 CLI, LU T REIERSMB T 0E REERLES R,

1.

2.

=

8 2= §H POD

MBRMXHOE—NEREBIRS, BRI UERRMIFIE UTFS BUBRHIH S 2 IF UTF8 B
#&. OpenShift Container Platform f: I Z &30, FIFZXHESRISH MIME, 7EARSS

23 £, MIME &% 1 E4R R IL FH E M AR,

I 8 RE R RE S SR O 2 BC B PR GY

$ oc create configmap game-config-2 \
--from-file=example-files/game.properties \
--from-file=example-files/ui.properties

FUEAER -
I $ oc get configmaps game-config-2 -o yaml
i Bl

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: 2016-02-18T18:52:05Z
name: game-config-2
namespace: default
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resourceVersion: "516"
selflink: /api/v1/namespaces/default/configmaps/game-config-2
uid: b4952dc3-d670-11e5-8cd0-68f728db1985

A LU MR S AN BB B PIEE R R BN, XA LLUES M --from-file 1L (% %
key=value KA IXE, FI40 :

1. 38 HE e {E X SR A R EC B BRGY

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

2. WUEAER -
I $ oc get configmaps game-config-3 -o yaml
i Bl

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

‘) X2 RTE NS % B,

2.7.3.3. NE1{E A EEC B
R LU BE B RS IR P T (.,

pe 3
L

--from-literal ;L 7{# f key=value ifi%, RTEZREGTITHIRHFEE.

1. 38 R T (SR B R BT E PR GY

$ oc create configmap special-config \
--from-literal=special.how=very \
--from-literal=special.type=charm
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2. BUEAER -
I $ oc get configmaps special-config -o yaml
i Bl

apiVersion: vi
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

2.7.4. A% : 7£ pod F{E A &R
LUR /N #8558 7 7E pod ARSE#E ConfigMap *f I 89— L& I,

274 R EMFERSPERNIEDLE
EEMN TR FERSRTPERE N ELTEIMEURE NI ELERMNFAERIERRSRPIMNED E,
Blgn, EZEEUTE BT :

BWANIMEZLEM ConfigMap

apiVersion: vi
kind: ConfigMap
metadata:
name: special-config ﬂ
namespace: default 9
data:
special.how: very 6
special.type: charm

@ mEmHAT.
@ mESMFAEHNTIE. BERSRAEBRR—IE R pod 51 A,

OOz IR EE,
WA— 1T IEZEM ConfigMap

apiVersion: vi
kind: ConfigMap
metadata:

name: env-config ﬂ
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namespace: default
data:

log_level: INFO @)

@ mEmHAT.
@ TIAMNETE.

it =3
o EEILUEFA configMapKeyRef #f41£ pod #{# Ltk ConfigMap i,

BE N EARENEZEN Pod MAETRH

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: ﬂ
- name: SPECIAL_LEVEL_KEY g
valueFrom:
configMapKeyRef:
name: special-config 6
key: special.how ﬂ
- name: SPECIAL_TYPE_KEY
valueFrom:
configMapKeyRef:
name: special-config
key: special.type G
optional: true
envFrom:
- configMapRef:
name: env-config
restartPolicy: Never

Q M ConfigMap F RIS ERIEAE S BRI/NTT,
@ EER{CEARN pod FMELEBIET,
%%MEF?EHX##EEN%QEE’\J ConfigMap &7,
w%}% ConfigMap FHIERIOEFE &,

a IR B NI, YENEET, BIfEHSER ConfigMap FIBEFF1E,

@ M ConfigMap FRHIEXFT B TR RS E RN,
© EMHEFHIEEES ConfigMap &7,
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Lt pod 4T, pod BESIELUTHIL -

SPECIAL_LEVEL_KEY=very
log_level=INFO

=
A %A SPECIAL_TYPE_KEY=charm, & #i%&7T optional: true,

2.7.4.2 [FHEEMS RSB R IXERDS TS

ERGHBATE T XERSTNASHSHBE, XA LLET Kubernetes ##1%E% $(VAR_NAME) 5L
M, ZELTEEMRST :

apiVersion: vi
kind: ConfigMap
metadata:
name: special-config
namespace: default
data:
special.how: very
special.type: charm

ff

L=

S

. ﬁﬂi—fﬁﬁii)\ﬁ%‘%qﬂﬂﬁnpwqﬂ, BIEREERFIMEL S0, MIMETERGIHH
ConfigMap F—1, g, ERILUER $(VAR_ NAME) mﬁﬁé%&ﬂ’]npnqﬂélﬁﬁ el

BEEAREIMEZEN Pod A&

apiVersion: vi
kind: Pod
metadata:
name: dapi-test-pod
spec:
containers:
- name: test-container
image: gcr.io/google_containers/busybox
a 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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@ ERCEAFTETENREBEIARSTHIHDST,

LIk pod iIZ1THY, test-container R2FHIZ1TH echo MEHIFIHINT -

I very charm

2.7.43. FHAEEMA AT EASLE
Bo LUME AR EMRITNEEAS,

ConfigMap B E X ¥R (CR)x=fAl

apiVersion: vi
kind: ConfigMap
metadata:
name: special-config
namespace: default
data:
special.how: very
special.type: charm

e
B U RE BRI AR T ABFEN N TRBIEI,

o FREBEEMITNARTFIASHREAFEZESHERR NI XERHHXE, XHNHRBEIHE
g :

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 LEREFIBIXMH

LiX pod iB1THS, cat SHHEIHERE ¢

I very

o LTI LUEH IR ST B AR RS P BIRR AR -
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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/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

Q@ EEmSHORE

LiX4 pod iB1THS, cat SSHHEIHERE ¢

I very

2.8. A M@ POD ViR 4R BTR

Wi & EY, EA LLTE OpenShift Container Platform pod R {ERE B E @B IS B EX
FHRB(GPU, InfiniBand StEAMMELIMITELNR), MEHHE B E LA,

2.8.1. TR EiEM

BERERME-BEIBENRERAAR, BTERMNPFEREG S, REEERT —M B R
XERFHR, MMEIETETHESER, REXERENRERE, FREHAZEl],

BE
OpenShift Container Platform Z#FiZ &1 API, B &EHARBEE MMENERHR
o

WERHRE T R( kubelettS488) LiZ4T89 gRPC BRS5, M EERRFENRHATIR, X EEEHER Y
M FLLTxigid 2 IHA(RPC) :

service DevicePlugin {
// GetDevicePluginOptions returns options to be communicated with Device
// Manager
rpc GetDevicePluginOptions(Empty) returns (DevicePluginOptions) {}

// ListAndWatch returns a stream of List of Devices
// Whenever a Device state change or a Device disappears, ListAndWatch
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// 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) {}

}
Rt Rel

o EFT COS BUR/ERYBI NVIDIA GPU & &HH

NVIDIA B A GPU & &1E M4

Solarflare X &G4

kubevirt E&IHEHE © vio # kvm

FAF IBM Crypto Express (CEX)£B Kubernetes ¥ & ffif4

MFEERERGESELN, KEEREREhE-IEFEREEEHE
vendor/k8s.io/kubernetes/pkg/kubelet/cm/deviceplugin/device_plugin_stub.go,

2811 HEHHEELE
o FIHRRER NGB IENHESE,

o HEFHIN, H&EHEGSZEAET RLE fvar/lib/kubelet/device-plugin/ A — UNIX B E#E
F, URS KB &EESEM RPC,

o BT XAFEGLINEEEMHTR. ENXHERENIFUAREEFOE, ellyizfFiizet
TXHIZIT,

o HEMELSWMBELMT, ESHEMEEIELLHE,
2.8.2. TRLEEIER

REBESRET —MERM VX ERANEEE &% BT SR REILE,
BRI LA ET ROEY, mAMESER L.

HE
OpenShift Container Platform Z#FiZ &1 API, (Bix&EHASRBEE MINERHR
o
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https://github.com/GoogleCloudPlatform/Container-engine-accelerators/tree/master/cmd/nvidia_gpu
https://github.com/NVIDIA/k8s-device-plugin
https://github.com/vikaschoudhary16/sfc-device-plugin
https://github.com/kubevirt/kubernetes-device-plugins
https://github.com/ibm-s390-cloud/k8s-cex-dev-plugin

2% S POD
HHEREERMEELENABER. B/ pod BT LT FAE RS BREI/TE R FIE R & & EEIRN EMIL
%, X—HHEATEREMEGT BER.
HERHN, #&EGRTE /var/lib/kubelet/device-plugins/kubelet.sock L Register 5 & M 2|
KEBIEE, FHEMIT / var/lib/kubelet/device-plugins/<plugin>.sock ] gRPC RS, LIRSS H&E
3K,
ELBHFEGEME RN, X EERRREREIEMERS T A ListAndWatch i2i4 2 (RPC). #EH
MR, & & EIEERE gRPC MMIEMFRE % & W RIIK, HEEERTRIERLRBUE G PR E

. RGN, BLSRERITH, FESIEMIFREREZR, M@ E—mERERH
WENREINEEER,

TEAL BT pod M AIERES, Kubelet & KM BFR G B FEEBRUATERLE, KAEES
EHEEERRE, URITEREEENNOEYS. MREGEE, FEETLSEMESEURKMSERE, T
SEZEEX&EG A A Allocate RPC,

A, EEBEGRAUSUTEANLDMEE T XE0EE, NERFRE, KEREMEEE, &
DR EALITmF

2.83. ERHIAEEES
RS EEER RIS &EY, ERBRREBAENER TAS% BEt,
WE S T —MME AR S IE IR R 5% BT S BRI,

1L BMAUTHSNEERBNT mREIRENS 8 S MachineConfigPool CRD XEXHIFRE, H4TLL
TRz —:

a. BENGRE :
I # oc describe machineconfig <name>
4N -
I # oc describe machineconfig 00-worker
=1
Name: 00-worker

Namespace:
Labels: machineconfiguration.openshift.io/role=worker ﬂ

Q@ EEBERFERE

WA
1. NECEERAEBE LHIR (CR).

KEEHEES CREEETH

apiVersion: machineconfiguration.openshift.io/v1
kind: KubeletConfig
metadata:
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name: devicemgr ﬂ
spec:
machineConfigPoolSelector:
matchLabels:
machineconfiguration.openshift.io: devicemgr g
kubeletConfig:
feature-gates:
- DevicePlugins=true 6

@ CrRAB—AEW
@ HiAkENBREREBNIE,

9 ¥ DevicePlugins % 4 "true”,

2. DB R EEE
I $ oc create -f devicemgr.yaml
=1
I kubeletconfig.machineconfiguration.openshift.io/devicemgr created

3. BN R EBBIET fvar/lib/kubelet/device-plugins/kubelet.sock, HRBERTIXEE
IR, XX FTEEER gRPC IRFSJ[AEH LIUIIRHTIEEEMBN UNIX IS EETF, REERT RS
BRI, FTRTE Kubelet FIE IR sock U5
2.9. 7t POD B REHIA POD 55
IR LATEE B E A pod L 510 GThEE, pod (LS MIERA pod #EXF FHM pod WEERRE, FHiRE
XML RNT pod HATIAFILLIE, pod 18 & RVFEEINIRSIE S EARML SN pod, LMETEEEM T = pod
E&aAAZRER, ATLEELERIREH pod, FENTT R LEFRT BIKRIE.
ZEAMENFIE HINEE, BEEOEMERNERE L pod WIENINE, ARG, 1E pod MR
WK, LA BN ERHITHE,
2.9.1. T & pod L5t
LIRE R pod XS HTIEER, ERFRBBILAIRAEFLIE pod, MAFLIE pod KR
FEERAB (L e R AR I E At R A0 28 pod MR, HIL, MIRAZFAEER, KELENH pod ATEELLE
RELH pod BERIFE, R pod TEAE, HERFRIUWLLAEHME(EMLEN pod.
2.9.1.1. Pod {E&H

BRI LN pod DEC—NMEKNE, ER—FIEMBEENR, BAFELMBHRELEIERERNRS,
BEMEX, KPR,

R FFTRALUENFHETF 1000000000 (+12) By 32 (IEEME, X FARSHIE & I BRAT X
pod, HRBATFTHET 10 (Z898E. BIANERT, OpenShift Container Platform & H MR EE 5%
%, ATEERIEAERNRERS pod.

I $ oc get priorityclasses
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=1
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

e system-node-critical - L1 5 ZEMI(E 7 2000001000, BFEIAEREMT m EIKFRE pod,
BAEMEN LM pod ~HIE sdn-ovs ] sdn &, % XEHAGEBRINEFE system-node-
critical ff5E2%2%, 0 :

o master-api

o master-controller
o master-etcd

o sdn

o sdn-ovs

o sync

e system-cluster-critical - IL{L5EZRIER 2000000000 (Z+12) , AFHNEHMEREE
B pod, EFRLEERT, BEBELMELEN Pod ATLMT mPIkR, B0, BET system-
node-critical {L5E2 KM pod RTLAMABE LS. i, MWILERRBWERBRIEFE, EEL
F MM pod RABIE fluentd LLRK descheduler IXFEMIMI AN B S, 1% FBEH4BRINERE
system-cluster-critical {5242, 40 :

o fluentd
O metrics-server
o descheduler

e openshift-user-critical - XA LUERA T B EE pod B priorityClassName FE, X% pod ik
REHFEHEFE, BEEBRTINNFEIREEFEIT . openshift-monitoring #1 openshift-user-
workload-monitoring fn 4 22 [A] FBY Prometheus Pod {8 openshift-user-critical
priorityClassName, iR T {£{i# & system-critical {fF HHEE— priorityClass, {B1E!
BERTERFNERRE, BLTERREN]. Ak, BEREFLEN, HHAERFEHERRE
M, HFESBNBEENTENSRERFRET REBRE,

e cluster-logging - LIS K Fluentd FAFHR Fluentd pod (LA FH MR BB R s L,

2.9.1.2. Pod L& 5 F5

WE—NHEMEERERE, EEILUOIE pod, FH1E Pod MG IS EM LR L LI, LI EAILE2SRE
AR R BMFERIEEFT M ABERE, MBELXEHRIATELMBMLAERE, pod FHIEL,
29.2. T pod i h

YUFALZANGQIE pod B, pod REEAFE—[AFI, MEHFLZARN pod BEE T pod L&KL L, FHER

& MBEAFIRIEER pod, FFZEIHR pod AERIENT R E. MRFAERFTELNE pod WATAEER
REGEL TR EFHFEF, WA NHRFLE pod AL T HE,
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LAERFETRLEES—DHZA pod I, E@EiLEZ Pod spec B nominatedNodeName Bk $1%
MIZT REETR, nodename FEBEMNLL, FEREFHEA nominatedNodeName FE%RERER pod
FEBNHEIR, BENtEEAFRESSEFHSIEHEXNER,

FHERFLELETE-BEMLEY pod B, WERFREEZ pod WREXIEHR, MREAERFSE
AR pod A lbid R FH—T KL NAH, HERFRFREMEN pod FMERNZ T RE.
tt, Pod spec #J nominatedNodeName FE&#1 nodeName F & FIgER B AT A [,

FH, MBAERERFEE—TRLERY pod FEESFHFLLE, XN XEMLEHLFELE pod BH pod &
ZHE, BLAERFIUSHAEXMIEREEN pod, EXFERT, HERFERBFRFLIE pod
8 nominatedNodeName, 1% pod B HH&IHAESIHM T S L,

BER—EMT RPBRAMAEBUEILES pod. FERE LB BIR—E 2 BURM %N pod HERFLIE
pod,

RAERLE pod BB HERIT RIS, HERFEFRNINTRERE pod i,

2.9.2.1. I HIEFKEFE (FATIR

185 EREEIE T Never B Pod RREERIE LN pod BIAEIATIF, (BFTEIESHAM pod. FRFHE
B93EIE & pod RRBEFENSF, BEFRTAEATLIAE, 3E04 pod SHM pod —1, ZHER
FiRRBRRN, XEWRE, MRAERFZRNARXE pod, BIRUBREMNEER, RVFEHERNH
AR LR BUER pod.

FEit & pod A HEM B LS pod 5,

2.9.2.2. Pod fE H MIHMAEREXE
IR pod RS0 510 HIhEE, EEERMAFERELE

pod {52 # pod HETIE

pod FRETFIEIEE FE —H B TR FEANRIANRNHEKBE O, NRELRET pod T

&, OpenShift Container Platform 27165 pod FfRANEEXEFE, HERFRZRERTR
pod FETTIEMATIR T84 pod. MARMAEXIEM pod, NIFTEERTA pod FETTIE B K MIG G
EILSE2K pod,

pod fE5EZH pod KBk

pod KEAMEEKNH pod HER S EBRFIRERNHEM pod HEMT =L,
INRFZHLIE pod 517 EM—NHZEMEML KN pod B pod [\ FEM, HERFEMFREENSER <
ERMATR FIE G BARILEN pod, XA, AERFRSIHEMT SEAEFLIE pod. BRE, THERIE
HERFEFHRIESEN T R, FILAEXEREFLE pod.

R IEXFER, HFANECE L EHNIERB pod B9 pod KHEKIE,

2.9.2.3. K2 IE#H 5 M pod

EI8h pod B, AERFARERF pod REAZILHAREIEE, fF pod BEW ST TEFBRH., IR pod 7EEIHA
B&AEERY, HERRFRXKIEZ pod, WRZLXIEHIRRFEHERZRFIE G1% pod BN [A/F1#FL IR pod
FE BT s BT 8] sz [A] 3& B — AN A 22

EREURIXNIAZE, ATLOVBUEMLAER pod BEERIEM R 2K 1IEHAIR,

2.9.3. EEELEHMIE G
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180T LB QB S X R FFHE A Pod spec FfY priorityClassName 5 pod 5550 <Ek, LA
pod L& 516 HThEE,

ERFRT RRH

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

NS ESITE - EY i
X RIIL TR AE
IBEMMAEN LR EHIC HNKIE MW EIEFE, 18455KEEEINY PreemptLowerPriority, © 1T

ZIEFER KA pod it EEURIL LN pod, HIRIE HRIGILE S Never, NIZILFKEHIEFE pod Fh
WL S,

O 000

LEALEFERIEE R BN IZF X MELR L AT pod, MAREMELLE, LLFEBIN false, &
Bh REE7F 7 — globalDefault X7y true BI{L5%E2: K, NREH globalDefault:true B 52
%, MIFTMERFELFH pod BILEN NE, HINEA globalDefault:true FIL LS K RERINTE
IS 2R F AR pod, AEREHRINAE pod ML %L,

g b PTEAE B SCA T RE R A TR FF A SRR TR pod ERLXMESESR.

iz
FERHFLUERMLENSIE HTIEE :

1 BIB—A S ML -
a. ¥EMFEHNHETRFIIE,
b. (Aik) $BEMIELIEM globalDefault FEXFNHR,
2. B Pod spec SR IIAN pod LB ELEHLEMET, TR :
RS RK BT Pod MAERH

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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ﬂ EEERTIE pod B,

3. Qi pod :
I $ oc create -f <file-name>.yaml

R LU e AT E RIS pod BBE DK pod R,

2.10. AT RIEFEES T POD MERIRET =
PR FE AR — DB BRST. R 1Y R eRBY I PR pod e B8 SR AL,
BB pod HHRIER— TR EIZF, pod RAIBAIREHZT R LI EMRER,

INRIEFER — pod FLEH B AT RN T RERSR, BEETANEEIEEI.

2.10.1. [T LR IER pod B

R LUE AT s £ pod FOIFRE BT s i385 R i2 ] pod BB AIE, AT sUEFZRET, OpenShift
Contalner Platform &% pod HEEI S & LEIRZHI T =,

BRI AT R NSEINFRERNIRE, FIRERMBNNSEETHRRT RBSEHE, F1REER
Fo MR RFHAREN, HIMET 5‘2*&%&@8%5’Jﬁ FRIRE,

ZIF R FEZRIRINEINE pod A, 77 RIEFEZRRINENZ pod BIIEHIXT &R A, 41 ReplicaSet X}
%. DaemonSet IT%R. StatefulSet XI%&. Deployment %5k DeploymentConfig R, EAETF %

BN RIINE pod BEEEBLRENEZHNT R EEHUE. MREOQER pod, STLUGT RikFaRBERE
AANZE| Pod %)L*%I:F'

ﬁ -
Y ERREE R T ARSI INE B HER pod A,

FoRFM

B kR RRRINEIINA pod B, TEMEIZ pod BIIEHINT R, $I40, router-default-66d5cf9464-
m2g75 pod H router-default-66d5cf9464 &l &2 :

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

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

Controlled By:  ReplicaSet/router-default-66d5cf9464

Web #HIE7E pod YAML B ownerReferences T3 H I & -

ownerReferences:
- apiVersion: apps/v1
kind: ReplicaSet
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name: router-default-66d5cf9464

uid: d81dd094-da26-11e9-a48a-128e7edf0312
controller: true

blockOwnerDeletion: true

Pk =
Wi AN SRR EERET =, N RRINPRE
o TEQIET AT, {3 MachineSet & REIBN S EESIER T mRMIRE

a. BT S, SRZRME MachineSet X R :

$ oc patch MachineSet <name> --type='json' -
p="[{"op":"add","path":"/spec/template/spec/metadata/labels", "value":{"<key>"="
<value>","<key>"="<value>"}}]' -n openshift-machine-api

o -

$ 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

TN
AR LA AL T YAML EEHESSE R RIMIRE :

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

b. £ oc edit S S IEIR % 2 A BN INE] MachineSet X/ R :
a0 :

I $ oc edit MachineSet abc612-msrtw-worker-us-east-1c -n openshift-machine-api
MachineSet %} &l

apiVersion: machine.openshift.io/vibetai

kind: MachineSet

spec:
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template:
metadata:

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

o EEMAT RN

a. AT m%iE Node X5 :
I $ oc label nodes <name> <key>=<value>
BN, EZEHLAUTT SRR -

I $ oc label nodes ip-10-0-142-25.ec2.internal type=user-node region=east

B
AR AN FALLT YAML k@7 S iRining -

kind: Node
apiVersion: vi
metadata:
name: <node_name>
labels:
type: "user-node"
region: "east"

b. IEMER B SARMET R

I $ oc get nodes -l type=user-node,region=east

it Bl
NAME STATUS ROLES AGE VERSION
ip-10-0-142-25.ec2.internal Ready worker 17m v1.22.1

2. PR T RUEFERAINE pod
o BT RIEFEISRANIMEIMNBMARER pod, 5 pod BIFEHXT RIFNIN T mIEHFER

W APRZ M ReplicaSet X &a<fl

kind: ReplicaSet

spec:

80



8 2= §H POD

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

© Fmiimnis,

o BV RUAFRRNINE—NEENRH pod, EREREFRANINE Pod XK :

AT k2R H9 Pod X KRBl

apiVersion: vi
kind: Pod

spec:
nodeSelector:
region: east

type: user-node

N

pa =3
% SR REE IR A SR RNINEIH A AR pod H.

¢
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3 F #4HTRLEHPOD NE (HE)

3.1 FRFERFZS POD HE
Pod HER—1MAERIFE, JREH pod IM{ARERIEEENNT =L,

FHEREREEGHEBERE, SUNCIENH pod HBEEREATEESIINT R, AR, E2FMEE AP
 pod flIE pod BT IS E,

B\ pod VHEE

OpenShift Container Platform i — N EINHERER, BEHRRZSHAHNER. RAAERFEH
NEMNBE N TERRAERES pod WHERF.

=% pod FE

INREEEF L MITHIFT pod WRERLE, "ILAFIA OpenShift Container Platform =4 ThaE
BEE& pod, MMfE pod BEWIRIBE K RIFERFEN T RLIZTT, HESREMN pod —#2151T,

o {#FH pod XEAMER R FELMERLI,
o fFF pod KELEIZSI pod HE.
o (HFAT mKELEIRE pod KB,

o A ML AEH pod B,

o (AT RANERIZH pod fIE,

3.1 HERF B
1 OpenShift Container Platform FHEMN—NEE A AR X R IEHIKEMEFR KL SR

3011 Bz I g

EEAFLLEBTE T REBEME, NEMBNE (TR) EXZNHEING, I
0, region=r1, zone=z1, rack=si,

XEFRERINRBRINE X, EEAAUBENEEMBNIGaE, Wishm/&F/BH. 754, &
A A LUy ARG INE LERRENIG], BE=THHILESES (40 : regions - zone -
racks) . BIE G AT LATER D £ LUERIAE S HEE RIS KECMERI,

3.1.1.2. REE
S ANEPRBHAERRE, TEA—PEESMNRIMNEAI EIEEXB MY, BELRA XSRS
BFE—REH pod HEIBFR—HIMT R, XEIHEEABENE pod FEHIE EREd FHER,

LA Ab IR N TR A IE IR E K, AIRE—RKMEHFEE T KRABTIEE pod, MAFHEZ pod,

INREFERFIIRE pod WREME, HS AT mREMEALIFRE] T R EBY pod TRE, BAKMEM
KRR R R MIIAR X F B Ah pod ME pod,

BEATUARXESRAEIIRE, RIEE pod JLUAERIMFL T R, FHEMBEXN FHM pod inHIZIE
IR,
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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
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-pod-affinity

35 T A EM POD KB (GHE)

3.1.1.3. KRB
SEANEPRBHAERRE, TEM—NEEL MM EIEEREEY, BELD MR FEBMYE (K
HE) B TRBFE—RSHFAE pod DHEIBFZEANARET S, XEEATREN BRESEST, UL
SIS RAEBN, FAERFSREMEERNT A2 A RIS FEERS pod.

INREFERFIIRHE pod WREME, HS AT KBRS T R EBY pod TRE, BAKEMR
KRR R R MIIAR X F EAh pod ME pod,

EIE AT LR X SRR THRE, HIETE pod AT LAHREBIMILE T =, FEABX FHM pod HinFlskin
YR,

3.2. BeE BNV EFE F LAEH POD B

OpenShift Container Platform BIEKIA pod AETRR i ST EEE R T =P EFHI pod, ©M pod B

B#E, AZHARBEEENREIRTEANT R, EREMIEE, ENENKATFHERNERAAR, ©
A&EBHR pod, REHN pod OIEESRF pod 54FE T MRS E,

BF

EEHAERFRBEFA, IMNEUENLTHRESMER, MEEXBRARNESE
B, HEHAERAERFERESMAE pod,

WE 2 FRIREE H —%H predicates # priorities 3RE X, 1% predicates # priorities 73R, HESHIEN
PR 2

AN E R KRB

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

ﬂ IEH LUEE B E U E R R SRS SR B FR.
Q AL HRE RO RIS SR RG] pod MERRFEMN T . AT REESNATFEREHRS

Z2[A] R BIREY pod, AIRF Pod AR SR T rUEFZSRFMEMINA pod T RIEFEZRICEAIPRZE T
t. BERWBSERHT RIAFSNaAERTRZERM, BEIXKET T,

3.21. TRERIANHE
NAMBRAERFETFARARENAERFS/Z il =S BIFEREFEREE pod TR :
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BT =
RIFEENAIRIBRTIEATANT R, XA LUBIE % N predicatesByid KB FI R IEZD T mKTT
’520

B SRS mBIRBI LS

EMARXZ TN Bt — R ERNEHE, UHEDIEM O F10 H—1M2#, O RRFEEHT
=, 10NRKRFKESIEEZ pod. HERFEELTUNEMIERHBERR AHNNE (EHR

H) o BMEERNEBIRUNT ROBERUNE (RSBLEXBERAESN ) , REFENTRM
A LEIIREN O BRI, EEAATUERIMERYE, H—LERENETFESNERM,

EFEREAIT R

TREROEHF, RAEESEESHT RELEZ pod. MRSDT SEDEIER, NIFEHEFE
Hep—1

3.2.11. T RRFERF R
FIETEFHIRIE B —2H predicates # priorities 3 X,

WERFEESXHRE— JSON X, wlthdh policy.cfg, ATFIEEAERFNEEEMN predicates
#0 priorities,

MFHRBFERRFREXM, NERRANAERFTN.

BF

VERFERE M4 E XM predicates # priorities R 2B ERINMAERFHREE, MR
FEFEAEIAB predicates # priorities, WAAITE RIKHEDE A BAFATE EXT B HIEEL,

VAR FrEC B RS

apiVersion: vi
data:
policy.cfg: |
{
"kind" : "Policy",
"apiVersion" : "v1",
"predicates” : |
{"name" : "MaxGCEPDVolumeCount"},
{"name" : "GeneralPredicates"}, 0
{"name" : "MaxAzureDiskVolumeCount"},
{"name" : "MaxCSIVolumeCountPred"},
{"name" : "CheckVolumeBinding"},
{"name" : "MaxEBSVolumeCount"},
{"name" : "MatchlInterPodAffinity"},
{"name" : "CheckNodeUnschedulable"},
{"name" : "NoDiskConflict"},
{"name" : "NoVolumeZoneConflict"},
{"name" : "PodToleratesNodeTaints"}
]

{"name" : "LeastRequestedPriority", "weight" : 1},
'name" : "BalancedResourceAllocation”, "weight" : 1},
'name" : "ServiceSpreadingPriority", "weight" : 1},
name" : "NodePreferAvoidPodsPriority", "weight" : 1},

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

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

{

{"name" : "ImageLocalityPriority", "weight" : 1},
{"name" : "SelectorSpreadPriority", "weight" : 1},
{"name" : "InterPodAffinityPriority", "weight" : 1},
{
]

'name" : "EqualPriority", "weight" : 1}

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

GeneralPredicates predicate {3 PodFitsResources. HostName. PodFitsHostPorts #1
MatchNodeSelector predicate, B FEEZ RECER — predicate, ALl GeneralPredicates

predicate FEES UMK predicate  ——EFE A,

3.2.2. QB A2 RS XX 44

IRET LOB A AR predicates # priorities €1/ JSON X4 HHNBIANAEITH, RE, EILLET

JSON X4 RECERST, F4F cluster IR F X RI8E 1 %S B LAY,

e
B HERERFRE

1. EFARTFEM predicates # priorities, BIE—14 7 policy.cfg B JSON {4,

JERKE JSON XHfl

{
"kind" : "Policy",
"apiVersion" : "v1",
"predicates” : [ﬂ
{"name" : "MaxGCEPDVolumeCount"},
{"name" : "GeneralPredicates"},
{"name" : "MaxAzureDiskVolumeCount"},
{"name" : "MaxCSIVolumeCountPred"},
{"name" : "CheckVolumeBinding"},
{"name" : "MaxEBSVolumeCount"},
{"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},
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{"name" : "TaintTolerationPriority", "weight" : 1},
{"name" : "ImageLocalityPriority", "weight" : 1},
{"name" : "SelectorSpreadPriority", "weight" : 1},
{"name" : "InterPodAffinityPriority", "weight" : 1},
{"name" : "EqualPriority", "weight" : 1}

]

ﬂ RIBEZ NN predicates,
9 RIBFEZ NN priorities,

2. IRIBFERFE JSON X402 B ERRST
I $ oc create configmap -n openshift-config --from-file=policy.cfg <configmap-name> ﬂ

@ FiAmEMHHAT.

4N -
I $ oc create configmap -n openshift-config --from-file=policy.cfg scheduler-policy
i tH o Bl

I configmap/scheduler-policy created
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72
LR AN FBLATR YAML SRAEECEPRET

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}

}
}
]
}

ﬂ A predicates # priorities B9 JSON #& 3 # policy.cfg SX,
3. JHVAETER Operator BE X FHRLRINES B IRET

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

ﬂ 15 E BCERRETHI R TR,

o -

$ oc patch Scheduler cluster --type="merge' -p {"spec":{"policy":{"name":"scheduler-
policy"}}}' --type=merge
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N
SRR LAR FALL T YAML SR NBE B AR ST -

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

ﬂ NN FE A2 - SRS B B BR AT BO B 7R,

1E1824 T Scheduler BEBEFRfE, %7F openshift-kube-apiserver pod EFEE., XAREEE
NLa8, RBEEHEE pod |/, FHAEERFRTEN.

4. @1t & %E openshift-kube-scheduler p & 22 A R EREF pod WHRE, REIFEEENERRSF
g, UTaaRkERRERREEMI predicates # priorities :

I $ oc logs <scheduler-pod> | grep predicates

4N -

I $ oc logs openshift-kube-scheduler-ip-10-0-141-29.ec2.internal | grep predicates
=1

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:{}]’

3.2.3. B E R F RS

& el LUt £ openshift-config Wi B #F Al 2 Sk 4w i A E 2 F RIS EC B AT R B UAEIT /. TEBCERRSY
FRARINFNFEBR predicates # priorities, LG 1H/EEF R,

i
ZENYRINBE CAE, HERUTAEZ—

o JRiIFE R REREC BT
I $ oc edit configmap <configmap-name> -n openshift-config

o -
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I $ oc edit configmap scheduler-policy -n openshift-config

it Bl

apiVersion: vi
data:
policy.cfg: |
{

"kind" : "Policy",
"apiVersion" : "v1",
"predicates” : [ﬂ

{"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

Q@ RERERNIBR predicates.

@ RERE, R BRAEH predicates WINE,

VERFHELD U AR EREHEREES pod,

o HXFTAM predicates # priorities :
1. B A R SRR B B AR ST -

(HE)
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I $ oc delete configmap -n openshift-config <name>

o -

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

2. RIBFEE, %k policy.cfg XA MMFNFEER policies # predicates,

4N -

I $ vi policy.cfg

=1
apiVersion: vi
data:

policy.cfg: |
{

"kind" : "Policy",

"apiVersion

"predicates” :

{"name"
{"name"
{"name"
{"name"
{"name"
{"name"
{"name"
{"name"
{"name"
{"name"
{"name"
1,
"priorities” : [
{"name"
{"name"
{"name"
{"name"
{"name"
{"name"
{"name"
{"name"
{"name"
{"name"

]
}

3. RI|EAERF JSO

YA I

[

: "MaxGCEPDVolumeCount"},
: "GeneralPredicates"},

: "MaxAzureDiskVolumeCount"},
: "MaxCSIVolumeCountPred"},
: "CheckVolumeBinding"},

: "MaxEBSVolumeCount"},

: "MatchlInterPodAffinity"},

: "CheckNodeUnschedulable"},
: "NoDiskConflict"},

: "NoVolumeZoneConflict"},

: "PodToleratesNodeTaints"}

: "LeastRequestedPriority", "weight" : 1},

: "BalancedResourceAllocation”, "weight" : 1},
: "ServiceSpreadingPriority", "weight" : 1},

: "NodePreferAvoidPodsPriority", "weight" : 1},
: "NodeAffinityPriority", "weight" : 1},

: "TaintTolerationPriority", "weight" : 1},

: "ImageLocalityPriority", "weight" : 1},

: "SelectorSpreadPriority", "weight" : 1},

: "InterPodAffinityPriority", "weight" : 1},

: "EqualPriority", "weight" : 1}

N S EHT 012 I E 2 Fr SRS B B AR AT

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

@ HrmERS
fugn
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I $ oc create configmap -n openshift-config --from-file=policy.cfg scheduler-policy
i tH 7 Bl

I configmap/scheduler-policy created

Bl 3.1. EFFERRF JSON XHHIECE RS =B

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}

}
}
]
}

3.2.3.1. THRAERR predicates
predicates @A FiLIEEA G RBHLNI,

OpenShift Container Platform FRERIAIRH—LE predicates, HAM—LE predicates AT LUBT IR ES
BEBEE N, TUHAEZ predicates RIRME L T it g,

3.2.3.1.1. #2A predicates

3K predicates TMEREMK B TRINEESHIHA. Eil@8IHBNETEAERFEESE
Eo

o1
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3.2.3.1.1.1. BRiA predicates

NN ERFRIBSIELLT predicates :

NoVolumeZoneConflict predicate f0 & X F 2 EH pod 1ERKHE,

I {"name" : "NoVolumeZoneConflict"}

MaxEBSVolumeCount predicate ¢ Z AIMEANE] AWS LI R KB E,
I {"name" : "MaxEBSVolumeCount"}

MaxAzureDiskVolumeCount predicate 2f& & Azure B BN RAHE.
I {"name" : "MaxAzureDiskVolumeCount"}

PodToleratesNodeTaints predicate 0% pod & AT LLERT 5 M,

I {"name" : "PodToleratesNodeTaints"}

CheckNodeUnschedulable predicate 1% pod @& I LLAEEIEA Unschedulable #A&H T &,
I {"name" : "CheckNodeUnschedulable"}

CheckVolumeBinding predicate IR1ES (BIERKNE) ¥l pod BB AILLEEHEFKRAE PVC,
o XIFHER PVC, predicate RICEAE T mEERTHEXN N PV BT KRB,

o XfFERHE PVC, % predicate RERAVHE PVC BERBATE T RIHRE PV 17 mAB R A
PV,

MRABEHE PVCHEST RERBTHPY, BHIFERHE PVCHATSATRHFRE T R PV EE, %

predicate &iR[0] true,

I {"name" : "CheckVolumeBinding"}

NoDiskConflict predicate 102 pod IERHEBREE AT
I {"name" : "NoDiskConflict"}

MaxGCEPDVolumeCount predicate &% Google Compute Engine (GCE) A& (PD) MIRAEK

=,
I {"name" : "MaxGCEPDVolumeCount"}

MaxCSIVolumeCountPred predicate JREZE{F% 4™ Container Storage Interface (CSI) SHiANEITT
=R, URIZHBEREETERERRS,

I {"name" : "MaxCSIVolumeCountPred"}

MatchinterPodAffinity predicate 107 pod XBiE/ R REFERNIR S L 1F1% pod.
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I {"name" : "MatchlInterPodAffinity"}

3.2.3.1.1.2. HAthFK predicates
OpenShift Container Platform i£3 #5775l predicates :
=1

INR/E AT Taint Nodes By Condition Th&E, MIFE%E#E A CheckNode-* predicates, Taint
Nodes By Condition ZhAEERIAJE .

CheckNodeCondition predicate 10 % pod @ B AT LLAE IR E #E T2, MEFAIA = RKE4 KR
E’\Jﬂﬁﬁﬁ\\o

I {"name" : "CheckNodeCondition"}

CheckNodeLabelPresence predicate 10 &1 R ERBFEMBIBENNE, MAERHEE,

I {"name" : "CheckNodelLabelPresence"}

checkServiceAffinity predicate & ServiceAffinity 75— BN T 1 M EFHEM pod Rk 2MHEEH,
I {"name" : "checkServiceAffinity"}

PodToleratesNodeNoExecuteTaints predicate f2 & pod BIRRE AT = NoExecute i5 5,

I {"name" : "PodToleratesNodeNoExecuteTaints"}

3.2.3.1.2. E# predicates

TEIEH predicates o & B & BT FEXHE predicates FIWME predicates B0, FEXKHE predicates 235
RAEIEXRE pod @S EB predicates, M E predicates £387FA pod %B,Z\éﬁﬁ TR B
predicates,

i EFE RIS & = ] predicates,

FEXBEH predicates
PodFitsResources predicate iR %RTAM (CPU, WEH GPU %) REEAM, TEATUSERERE
/ﬁﬁi, %}:pod__fla{? ETHFEH‘E%E’] I}ﬁo EA'E%%F TE’] /}ﬁ, ﬁ'ﬁ#ﬁﬁﬁﬂ’]m/ o

I {"name" : "PodFitsResources"}

WHEFEM predicates
PodFitsHostPorts predicate JRE T maE B A ZWIHAO B FIEKM pod iwA (AEEIREAHZE)

I {"name" : "PodFitsHostPorts"}
HostName predicate 1R#E Host LUK 5 EN AL F R ERBEESE M.,

I {"name" : "HostName"}
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MatchNodeSelector predicate #R#& pod HE LT mikfE2R (nodeSelector) EiRBESE M.

I {"name" : "MatchNodeSelector"}

3.2.3.2. TRAERERILER
AN BBRIBREFNTT R THERFBIHN,
AL E—HBEE XM LR KEBFAEIRFE. OpenShift Container Platform FRECIAIRH— LM &S, 1

Ed REFELESERAE LAEMIEEN. TREMIEREH, FASNMIENIRTTRBNERRZMW
S,

3.2.3.2.1. B A ES
BAMERATERARIRENEESE, BNERN, NEXTIEE, BFREEN 0 .

X L2 7E openshift-config 7 B A Y B 12 7 SRBE B B PR &Y A 18 E B9,

3.2.3.2.1.1. BRAE LR

N ERFRBSIEUT LS. ENMUEHEEINEN 1, {8 NodePreferAvoidPodsPriority R
4, SHITER 10000,

NodeAffinityPriority £ 5cARYE 11 m K EX M VA BE (R i R BE DI 17 B L S
I {"name" : "NodeAffinityPriority", "weight" : 1}

TaintTolerationPriority (15620 pod (L4E LR ARLETE T s EEBF D intolerable (FEAFR) 15 R8T
R, NAIREMGR2E% PreferNoSchedule #9755,

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

ImageLocalityPriority {0562 (L5515 B 15 KBI pod BERHIKRAI T =,

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

SelectorSpreadPriority (L% E RS, EHIEHIZF(RC). EFIE(RS)ME pod ILE A IR ASRIL
B, AEHRE S XL EFERTENINE pod, HEREMLLEEFEGERKVIARE pod TR, RE, ©
25 pod FERIEE STAE pod BEFEZRTEH pod HEZ VM = L,

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

InterPodAffinityPriority T Z % weightedPodAffinityTerm jt35, F1ET7 i X Y
PodAffinityTerm il £ AVEREH, BHMxENT REMEXAZEMNT R

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

LeastRequestedPriority (LR X LFAFEIFERFREOMT R, BIFETREFEM pod FMIERHA
FH CPU B, HILELETH/MREESREMNT Ko

I {"name" : "LeastRequestedPriority", "weight" : 1}
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BalancedResourceAllocation (LN L ALEF FRERFHSENT R, EUHBELFAITTE CPU
MAEFEEFERENEE, FETHNMEITEEEONRERMLAEEFET R, XNIZKRAS
LeastRequestedPriority —FE{# A,

I {"name" : "BalancedResourceAllocation", "weight" : 1}
NodePreferAvoidPodsPriority /i /o2 7R B& & 12 35 LA B9 3 5l 234 B BY pod,

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

3.2.3.2.1.2. HihF AR LS

OpenShift Container Platform iA 32 & FFI1 564

MRRBERBCENEE, NS HFIET RERE—MMUES 1 8 EqualPriority (052, BIUEIEN
IREAE AR A L B 2

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

HAES CPU B, HIRIEFE KEXN BTEMFE S MR KE RN K.
I {"name" : "MostRequestedPriority", "weight" : 1}
ServiceSpreadingPriority {L5c2 @11 & F B —AR55H pod HE R KILEIR—ENER K2 B pod,

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

3.2.3.2.2. ARG E R

& " LAFE openshift-config 6 22 (] R BV R 2 5 RIS EC B PR R EC B X L (R 62,  LURINRIRA {55
R TRBIPRES,

MAEFHBHRBEBETFERNSECEINA, BTElRURERN, RItTUASRKEER (BEEES
HAR) BWZANEEN, BRIRZEINAFEXEHTR,

BRERXLEMLERBFEE, HSE BRAERFRE",

ServiceAntiAffinity #% — M55, ARNMETFR—RSH pod EEMOEEIEFIREHEN—AHT Ko
CHIEENEEERNAE T RIKFERNSE, SREEN2EL FAHN pod BE KT &,

{

"kind": "Policy",

"apiVersion": "v1",

"priorities":[
{

"name":"<name>", ﬂ

"weight" : 1 g
"argument™:{
"serviceAntiAffinity":{

"label": "<label>"

}
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}
}
]
}

@ BEREENET.
@ BENE. MAFTERE,
© BEBTENIE,

o -

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

pa -

HERELERT, EFBEUINER ServiceAntiAffinity SR EIRTIEA 28 pod, 5SS
ERLIERRA R,

labelPreference S#RIETE EMIMEIR T %K., MRV R EFEZINE, WZT S8 FIE%, 10
RERIEENE, MEERENT R FLES, NRILETH labelPreference M ML %k, N
FrE LR T EAERNINE,

{
"kind": "Policy",
"apiVersion": "v1",
"priorities":[
{
"name":"<name>",
"weight" : 1 e
"argument™:{
"labelPreference":{
"label": "<label>",
"presence"”: true ﬂ
}
}
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EELENEIRTT,
EENE, WAFFTERE,
B E BRI,

o9 9®9 —

BERDEEZINE, ®LLZ true =X false,

3.2.4. REEECE B

5 3 = 4§ < LB POD & (HEE)

IRERAERFRE XG4T TIEE, NN TEEREEMANHAERFRE.

{

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

{
"name": "RegionZoneAffinity", ﬂ
"argument": {
"serviceAffinity": { €}
"labels": ["region, zone"] 6
}
}
}
1,
"priorities": [
{
"name":"RackSpread", ﬂ
"weight" : 1,
"argument": {
"serviceAntiAffinity": { €
"label": "rack"
}
}
}
]
}
predicate B9 &R,

predicate IR EY,
predicate BITRZ,
e
L HBIRE,
LS HBIPRZE,

QD000
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ETANMMAETRHIEE R, predicates # priorities EREIIFIRE EE BT, NEES5IEERAIHEXHA
B, EEED, ZB/EEVNAERRFRIBNYEESIXAMRN RIS (FEIELER) B predicates 1

priorities,

LITFRBIE LT =AM, Bl region (KEKME) ->zone (KREXME) ->rack (RKEXM)

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

}

}

],
"priorities": [

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

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

LUTFRBIE T =R, BN city (affinity) - building (anti-affinity) = room (anti-affinity) :

{
"kind": "Policy",
"apiVersion": "v1",
"predicates": [
{
"name": "CityAffinity",
"argument": {
"serviceAffinity": {
"label": "city"

}

}

1,
"priorities": [

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

"serviceAntiAffinity": {
"label": "building"

}
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}
b
{

"name":"RoomSpread”,
"weight" : 1,
"argument": {
"serviceAntiAffinity": {
"label": "room"

AR RBIE LT — RS, LUUERE LT “region M1 R, FEMEEEEE LB zone TRER T

e

{
"kind": "Policy",
"apiVersion": "v1",
"predicates": [
{
"name": "RequireRegion",
"argument": {
"labelPreference”: {
"labels": ["region"],
"presence": true

}

}

1,
"priorities": [

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

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

R RBIEEERESHATEER predicates # priorities :

{

"kind": "Policy",

"apiVersion": "v1",

"predicates": [

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

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

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

2

{"name" : "PodFitsPorts"},

{"name" : "MatchNodeSelector"}

],

"priorities": [

{
"name": "ZoneSpread",
"weight" : 2
"argument": {

"serviceAntiAffinity":{
"label": "zone"

}
}
b
{

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

}
}
b

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

33. FARMNERFERESHE POD
IR BT LU OpenShift Container Platform Boi& M A AE B ESEN pod AE EIERBFAM T R L,

33LXTHERFRES
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B UEE—NMIERFEBERXIZH pod MIMAFHER T =L,

pa -3

HERFEESREENERFRIBNERS L, TERNXENERFREMAERZS
EX. WRIFITRANKE, HERFREFEREN

-

ARANHEEFEESRNT

LowNodeUrtilization
WEREEZHET RIEIFEDE pod, MREEBNT RNTRAZEIE. XN RESRHBANFEE
1T .

HighNodeUtilization
HEREESFHFERESH pod REFREVH TR, XFTRIMET RE, HFEESNTRTRME
IR,

NoScoring
XR—MEERARES, B EAMELBEGR LI SRNAERR, XS NEIRMFRRE

RUEFHER,
332 BEAERFEESR
BRI AERFRE A ERAERFRESE.

Pz
TERMMYEBAERFRENAERFREES. MRIF IR NE, AERFRIENE
BIKEN
FeREZH
e FHEXR cluster-admin B &I £,

1. W% Scheduler %% :

I $ oc edit scheduler cluster

2. I8ETE spec.profile FEEH{FHMEELSE :

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
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policy:
name: ""
profile: HighNodeUtilization )

Q % i&5 LowNodeUtilization. HighNodeUtilization = NoScoring.

3. RIS LAMES L E

3.4. R R R BN FH A POD & POD

KEMER pod W—1PEM, ATEHCIIHFEAEINT R, REXKER pod W—1MEM, BAFHEL
pod FEEIENT =L,

£ OpenShift Container Platform /1, RILUMEB) pod KHE14H pod /KR K MEFARIBE AL pod LRI/ (EFR

3.4.1. T & pod KELME
IRE] LAME BN pod B pod K EFMEFARIBEM pod _EBIGE /B FFSBRE] pod 5 VEA& B B gLy
&5

ino

o HNRE pod ERIFRZEIEFER S AT pod ERIPRZEIRED, pod KEXMERI LIy B 25193 pod
BEEISHAth pod BRI T =L,

o WNRF pod LHIFRELFEERE AT pod LEIFREILED, pod & KEME BT LARE 1 B2 RH#T pod
HWER S EBHERREM pod HEKNT =L,

flgn, EE LA RECERN, TERRSS RSAEN FEAMARSS 8 pod KA BRI pod. MMRKFERSH
pod BIAEE MR Z R —ARS5EI pod F2M, AR MEAT LAFI AR RECHEANIN, B LERT—ARS5EY pod HRE
H5E—BRSH pod AT RE. F&E, ERTLNRSSH pod DEEITRB T R A AKIE, LUHD
RERBIERE,

pod KEXMERINIAFFh, B2 ZHNAD A4

AR EMN], pod FREVIREEIT =L, MRFHUINIHE E T M EH B R e & 25l s ST MU,
B RIE—E RES R FITIT AN,

RYE pod (LEHMIE G IXE, HERFARITEENERXKEZRMEHR TN pod $HE
BEBEMT R, BN, pod AT,

R IEXFER, HFANECE L EHNERB pod B9 pod KEKIE,

EHLhET Pod AR SXHERE pod KEKME/ RKXEKM, ERAILUSELEMNISREAN, KR HEEXMH
ML, WMREREHEE, TREMELHRLGEAN, REZIRHR RN,

UTFREIERTERET pod RELMEF K <EHER Pod #1A&,

EARFIFR, pod KEXMEMINIEEE, REYTRELE—NEE2TEESH security F11H S1 HIIRZEH
pod i, pod FRILUEELXMNTT R L, pod RKEAMENIFRT, MR SBIEZ1TH B security FI{H
S2.MFRZ M pod, NIl pod FHRATFTAHERZ T = L.

B pod XEMEM Pod Bdi& S H
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1]
2]

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

FTECE pod KREXMEBI/NTT,

E BRI,

OO /T EBHAE (175) FREAIZAIL

35 T A EM POD KB (GHE)

BERFRTINE pod EMFRZEFET pod M4& 5 matchExpression SHMEEAZ AKX R, AL

= In. Notin. Exists s DoesNotExist.

BE pod XM Pod BCi& X461

apiVersion: vi
kind: Pod
metadata:
name: with-pod-antiaffinity
spec:
affinity:
podAntiAffinity: @)

preferredDuringSchedulinglgnoredDuringExecution: 9

- weight: 100 @)
podAffinityTerm:
labelSelector:
matchExpressions:
- key: security ﬂ
operator: In

values:
-S2

topologyKey: kubernetes.io/hostname

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

@ FTEE pod RKHEHINT,
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E X Am s M
HRFANFEEMNE, LEEFNERSHT R,
fthsa PR SRR TE RIS 2 PR R SRERMEREIUIBY pod #13, $E PR BOBEAN(H,

000

BERRTIINE pod EMFRZEFET pod M4& 5 matchExpression SHMEEAZAIMX R, T
= In. Notin. Exists 5 DoesNotExist,

NRT RIPEIEIZITIN R, FEEFBIHNE pod LRYKEKMERNN, pod &MEFE LT RE
1517,

3.4.2. Bt & pod KELMERLI]

UTFHEERT — R HBN pod BBE, BOE—NMHFEREINERN pod, UR—MERAXKMERALTHE
% pod —E IR pod,

i =3
1. BI7E Pod spec i B EIER pod:

$ cat team4.yaml
apiVersion: v1
kind: Pod
metadata:
name: security-s1
labels:
security: S1
spec:
containers:
- name: security-s1
image: docker.io/ocpge/hello-pod

2. FEQIEHAM pod B, $HINTFATRYREE Pod Hlig :

a. M podAffinity /N T7EZ & requiredDuringSchedulinglgnoredDuringExecution S35k
preferredDuringSchedulinglgnoredDuringExecution S#{ :

b. IEENIHRIEIE, WREFEH pod 55— pod —EHE, EFERSE— pod £
PRZHEEM key # value S5,

podAffinity:
requiredDuringSchedulinglgnoredDuringExecution:
- labelSelector:
matchExpressions:
- key: security
operator: In
values:
- S1
topologyKey: failure-domain.beta.kubernetes.io/zone
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c. ¥EE— operator, ;zEFFFTLLE In. Notin, Exists 3 DoesNotExist, #Ial, E/Hz&
B In SREKT R EFEEELIRE,

d. 8% topologyKey, iXZ2—MNFUEFH Kubernetes 1%, HRFAHEFRIXIFERIRIMN,

3. B pod,

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

3.4.3. F2i& pod x KELMEHLI]

UTHHERT —NMAHEAN pod BBE, BHIE—NHFAEEMEM pod, MAKR—MER R KB MEREFHIN
SeZ R IE & 1% pod — 2 AE M pod,

AR

1. B7E Pod spec i B EIER pod:

$ cat team4.yaml
apiVersion: vi
kind: Pod
metadata:
name: security-s2
labels:
security: S2
spec:
containers:
- name: security-s2
image: docker.io/ocpge/hello-pod

2. TEQIEHEAM pod K, ZWiE Pod spec FiIHBLUTESH :

3. {£f podAntiAffinity /N 7B & requiredDuringSchedulinglgnoredDuringExecution S35k
preferredDuringSchedulinglgnoredDuringExecution S#{ :

a. AT RI\BE—1E100 WINE, LELFENEREHT R

b. 1&EMIHRIEME, MREFLEH pod F575—1 pod —RBIAE, HHEASE— pod
EFRZEERM key # value S5,

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

c. NRGFHNIEE— 15100 BIHNE,


https://kubernetes.io/docs/concepts/configuration/assign-pod-node/#interlude-built-in-node-labels
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d. ¥8E— operator, ;zEFFFTLLE In. Notin, Exists 3 DoesNotExist, #Ial, E/Hz&
B In SRERT R EFEEZIRE,

4. 187 topologyKey, XZ2—NFEFH Kubernetes 1%, HRFAHEFRIXIFERIRIN,

5. 8% pod,

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

3.4.4. pod KEXMEF R ER ML R
LUFRBIETRT pod KB pod kKB,

3.4.4.1. Pod Bkt
LATRRAET 7T BA LRSI EEEE2 M pod B pod B,

® pod team4 EF 1% team:4,

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

e pod team4a 7t podAffinity TEBA % 1%EFES team:4,

$ cat pod-team4a.yaml|
apiVersion: vi
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

e team4a pod HEE|S team4 pod FHEIMT = L.
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3.4.4.2. Pod R <B4
UFRBIER T BB LRGSR ELEZRM pod B pod R KB,
® pod pod-s1 EFI1% security:s1,

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-s2 1£ podAntiAffinity T AR5 %28 security:s1,

cat pod-s2.yaml
apiVersion: vi
kind: Pod
metadata:
name: pod-s2
spec:
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 FTEFEES pod-s1 R & L,

3.4.4.3. TLEHREM Pod RKEME
LU RBIER T 1% 8 B EFPR 25015285 5 B pod B9 pod KEL M,
® pod pod-s1 EF 1% security:s1,

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

e pod pod-s2 EFTREFER security:s2,

$ 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/hosthame
containers:
- name: pod-affinity
image: docker.io/ocpge/hello-pod

o [RIETRLEBREW security:s2 1138 pod, BNFRKFE pod-s2, MRERAREIZIFEREHM
pod, #T pod RERFFERLIRIRG :

i th o Bl

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

3.5. AT R BRI $ES T R BB POD &
KEMER pod W—1EM, BFEZHIeiIE&E2RERNT =,

1 OpenShift Container Platform /1, 7 mXEXMERHFERFEFARAE pod BRI ENRL BRI —HHMI,
N 2ER T =B E YFRZEF pod FIE EREFESRIA T E L,

3.5.1. TR RKREME

R BRI pod IEE S AT LUKEBIL pod BI—H T By RN, T s B &AL
f5ltn, EEILUE pod BB HIVEEERE CPU I FHE T AR T & LiZfT,

R RBEM AR, BN ZHUR A AE

AR BENN], pod FREVARERT = L, MRFHUINIFE EE T M B R e & 2l s ST MU,
B RIUE—E RE SR FITIT AN,

108



35 T A EM POD KB (GHE)

IORT RIREIEIZITIN R, EEFBHE pod LT RRECEMN], 1% pod FARETEX
N R EIE1T,

EH L@ Pod MIAR XM ECE T kM. R LUEE S EMNISREF N, SERHEE XM AN,
MRERBERE, T RBIELHBLEMN, REZHHR RGN,

Tl Pod spec @E&—&HN], E3K pod REFIEHFH# Y e2e-az-NorthSouth B {5/ e2e-az-North
= e2e-az-South WFRER TR L -

BAT KBS ZEMNE pod BoiE X 4B

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

@ FTRERRBMBNT,
@ TuzEA,
OO0 it/ Ex (173%) FRBIAZMI,

ZEBARTT R EMIRZEF Pod M4 H matchExpression SHMEE S Z AIMXR, XMEALL
= In. Notin. Exists 5 DoesNotExist. Lt = Gt.

THIRBT RIS E—FKREFIN, EINEMERS pod LEFEEEFH S e2e-az-EastWest BIE ) e2e-az-
East =X e2e-az-West Y7 = :

BAT KRB REFANE pod BoiE XX 4B

apiVersion: vi
kind: Pod
metadata:
name: with-node-affinity
spec:
affinity:
nodeAffinity: )
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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

@ FTRERRBMBNT,
Q E X AmBFH,
9 NREFINEENE, HEEFENERESNT R
m‘%@iv_ﬂﬁﬂ%ﬁ/ﬁﬁ (FR3&) F =R RZANI,
ZEBARTT R EMIRZEH Pod M4 # matchExpression SHMEE S Z AIMXR, XMEA L

£ In. NotIn. Exists = DoesNotExist. Lt Gt,

SEERAN TR R XS, B Notin =X DoesNotExist i2 B /L RE L ILX FT .

INRIEFER — pod ECEFP R AT R REAER T mukFes, HEBUTILR

o MNRRNIEE T nodeSelector #1 nodeAffinity, I /1H RIX PN R4S pod
FREVA B BRI

o HIREIEE T £ 15 nodeAffinity 2B XELH nodeSelectorTerms, #LHA—
4 nodeSelectorTerms i B pod FLEE AR BT m £,

o MRMEILET %15 nodeSelectorTerms Xk HLH) matchExpressions, LA
i matchExpressions &3] &1 pod FREHE I = L,

3.5.2. BEE T m kB E AR
BFFRVEHN], pod FREAERIT &L,

e
UTHRRRT —NHENRE, HRERUB—ITR, URAERFERERIZTRLEH pod,

1. ¥ oc label node #4545 17 sURINPRE :

I $ oc label node node1 e2e-az-name=e2e-az1
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TN
AR LA AL T YAML SERINPRE :

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

2. 7 Pod spec /1, f&A nodeAffinity /)\ i REE
requiredDuringSchedulinglgnoredDuringExecution 5§ :

a. BEXIIHEMENE, NRHFEH pod HEIERENT RLE, BEEAST RBPREER
B key #1 value S8,

b. #8E—1 operator, ;ZEFALIE In. Notin, Exists 5k DoesNotExist. Ltz Gt, 540,
FERZER In REXT REFEZITE -

it Bl

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

3. fJ# pod :

I $ oc create -f e2e-az2.yaml

3.5.3. FeE B T s R BRI
mEF LIS E 1T R AU A B AR e = 2R B PAT AL, (B ANRIE— RE B 5 I PHAT B E,

e
UTHRRT —PNHENRE, KRERUB—ITR, URFAERFZHRERZTRLEH pod.

1. {8 oc label node #4517 SR MNIRE -
I $ oc label node node1 e2e-az-name=e2e-az3

2. 7 Pod spec /1, f#A nodeAffinity /)\ i EEE
preferredDuringSchedulinglgnoredDuringExecution S#{ :

a. NTREE—ME, EH1E100 HF, LEEFENESRSHT R,

m
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b. FEEMAIHBEIIE, INRHBLH pod WERMIRENT KL, HEAST RPIREER
B9 key #1 value S% :

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

c. I8E— operator, ZEFALIZ In. Notin, Exists 5t DoesNotExist. Ltk Gt, %0,
FERIZER In XERT REEE LN,

3. B pod,

I $ oc create -f e2e-az3.yaml

3.5.4. 7 s KRB MR TR A3
LU RBIERT 7 s KB,
3.5.4.1. BRI EHRZERI T okt
PTFRAERT EEREREHNT RS pod BT mkBAE -
e Nodel T"TREBFIZ zone:us :
I $ oc label node nodel zone=us
R
IRIA R AN R LLTF YAML SERINFRE -
kind: Node
apiVersion: vi
metadata:
name: <node_name>

labels:
zone: us

® pod-slpod T MKEKMEMHEMINTER zone F us 5/ (EX] :

I $ cat pod-s1.yaml
fr =1

I apiVersion: v1
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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

e pod-sl pod ATLAHE R Nodel L :

I $ oc get pod -0 wide
it Bl

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

3.5.4.2. ZBEERZERT KB
LU RBIER T TS HY S5 pod BT s R BEE -

e Nodel T"REBFIZ zone:emea:

I $ oc label node node1 zone=emea

TN
AR LA AL T YAML SERINFRE :

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

35 T A EM POD KB (GHE)

NODE

® pod-slpod T T mMKEKMEMHEMNTER zone F us H/(EX] :

I $ cat pod-s1.yaml
=1

I apiVersion: v1

13
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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 FEPHE R Nodel L :

I $ oc describe pod pod-s1

i th o Bl

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).

3.5.5. Hth iR
o AXREWT SIFEMILR, S T BN ER T S R,

3.6. 19 POD WEZE T EFHMNT =

WF S E@HE (overcommited) KSR, BETEFRGKMBEHMCSMBLIRAFATANTR, T2
FERERTFHLINE, EWTEXFIAE A DU DU R BE 4 e Sk B Zh BERY 1B .

HRMBE AT EERATNEET S EWENT 2FEA, AERREERSRIAERS, FHIRUSER
SARIF, PREART S LT LN EMNITESERE,
3.6.1. THEd=£EH

HRFARFTILEEARFNEET R EFRISEEA, AERFERIFRRAERS, FREKER
FRiE. BREIZRT R LRI LUHEFERNITTEITREE,

OpenShift Container Platform B2 G Al LUB T BRB N, (master) REBEF L A AR SRLIXBRIEK

MRS 2 FIBLLER, I E8FANEEHEETRELNAHRBE., 5B —N LA THEERSIMIK
INMERY LimitRange X R—i2fE M, ATLUABRSFRHEFMIERARIFARENTEMEREE,

14
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pa -

MRFBERSPRERS, NXLEBEXTN. QB-—HTEKARE (EFEMRIIN
HEsE B&ERS) B LimitRange X/ R, LAAREER N AE S,

ol

FEMTIXEERR, RRREIFIFERLIDFEHEIE FH LimitRange W RWER, XA FE
pod WEIERIIER, BN, FLZARBET —MEER/NRHEBRE, RAEEEFREBESZHETRNR
fllo XML ERIMURR, BEEIMS, H/IV0HESE L IHEEF] LimitRange M &R,

3.62. T RITEFH
it EFENES, SREFRRET S, LIRRSEENRTTN.

LN REDN, ERBERIAFEEERXERKTRANA, RIEVERETRE, BNRARMIZKTR
EREDER KL

FHARIX—4TH, OpenShift Container Platform 3@id {% vm.overcommit_memory S#XE N 1 KBS
RNBERGOEE, MMSRKEE VBT 26EANE,

OpenShift Container Platform 11373 5% vm.panic_on_oom Z#XE 1 0, HAKEB NI ERER
RETERIT., KB 0 IS MARKRIERERRE (OOM) 1R TR oom_killer, LIARIE(L ML L2

IRAT LLBI AT I IT A T e R EFE HRIMNIKE -
I $ sysctl -a |grep commit

=1

I vm.overcommit_memory = 1

I $ sysctl -a |grep panic

=1

I vm.panic_on_oom =0

i
G

ggg% TR ERIAE BT LbiRE, FREH—SRIE

BT NN mHITUTEE :
o (i CPU CFS EC&NZE sk i il SE i CPU PRI
o NRGHRREBHR

o NWARMRSEFNRERE

3.7. AT RITRZEH POD K&

BT VTRAMBR, T RALHREIILE pod BZ (HARIZ) HEET R L.
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3.7.1. TR RIMER
B FER/TH (taint) , TRALIBELEIEHE pod, FRIE pod EFEEH &R (toleration)

e L@ T R #AE (NodeSpec) fHi5 N AEIT =, Fi&id Pod #Hitg (PodSpec) f¥&[RR AR
pod. HEN RIS M, FHERFEIES pod WEBRIZTT ML, BRIEpod TUUERILE R,

T RSP ET5 RfBl

spec:
taints:
- effect: NoExecute
key: key1
value: value1

Pod AA& YA BRI

spec:
tolerations:
- key: "key1"
operator: "Equal”
value: "value1™
effect: "NoExecute"
tolerationSeconds: 3600

F RS BRH key, value # effect ZHAK,

xR 31 IERANERAS

55 Hh
key key REBZH®, §% 253 M2/, key WILMEEBHBEF L, TLEET

B, #7. EF/F. ARTZL

value value 2EEEFHTH, &% 63 1MNEM. value WIAILUFERHHEIL, AIUEE
FR, HF. EFF. GRMTHE,
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¥

effect

operator

sk

effect WEHELE :

NoSchedule 1

PreferNoSchedule

NoExecute

Equal

Exists

5 3 = 4§ < LB POD & (HEE)

55 A EERIHT pod ARIFREEZ
%‘ﬁi\\io

T M EIAER pod R1RE,

55 A EECRIHT pod BT LR 1%
TRE, BAERFERENIHN
EO

T M EIAER pod RI1RE,

55 A EERIHT pod TTiEFRE 1%
%‘ﬁi\\io

TR ERBEERRIIAE pod K
%R,

key/value/effect sHup /e, X2\

key/effect S8 tE, EQIRE—NE
K value %1, XIFICEFIE,

1. #05R M control plane 7 71T —4 NoSchedule /55, T m/EH node-
role.kubernetes.io/master=:NoSchedule /5 &, XZXIAEM,

o -

apiVersion: vi
kind: Node

annotations:
machine.openshift.io/machine: openshift-machine-api/ci-In-62s7gtb-f76d1-v8jxv-master-0
machineconfiguration.openshift.io/currentConfig: rendered-master-
cdclab7da414629332cc4c3926e6e59c¢

- effect: NoSchedule
key: node-role.kubernetes.io/master
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AR5 R

fNR operator 115/ Equal :
o key Z¥HEMR ;

o value ZEHEA ;

o effect ZEHER,

fNR operator {15/ Exists :
o key ZHHEMR ;

o effect Z#HME.,

OpenShift Container Platform AINE T L Fi5m :

3.7.1.1

node.kubernetes.io/not-ready : T/ AR, X5 T IR Ready=False %I,

node.kubernetes.io/unreachable : 7 R FG;EMTT mIEHIER A, XETTRIKR
Ready=Unknown %/,

node.kubernetes.io/memory-pressure : 77 mFEERFLE A, X5 KR
MemoryPressure=True %I/,

node.kubernetes.io/disk-pressure : 1 REFEIERELE DR, X577 RIRR
DiskPressure=True X/,

node.kubernetes.io/network-unavailable : 7 544 FH,
node.kubernetes.io/unschedulable : 7T SARAE,
node.cloudprovider.kubernetes.io/uninitialized : 77 s % 25:@ 0 A S =R rEE BhET, 7E
TR EFEXNGmREREFC AT, EiEhasE B e E N 21BN s
&, kubelet 2RI =,

node.kubernetes.io/pid-pressure : 1= EH pid . X577 =K% PIDPressure=True %I
o

HE
OpenShift Container Platform % &R IAH pid.available evictionHard,

T RN e {sE AR BRFBRIER pod IKER

BT LIRS 7E Pod #M#%3; MachineSet X & F{5 3 tolerationSeconds 2%, 57 pod TE#IXFRETET LA
REST R EMNR K, IMEFEA NoExecute effect BU/5 sRm MBI T 8, MBRISH (B8
tolerationSeconds £#{) B pod, TELLHARA pod N&=#EIKFR.

it Bl

spec:
tolerations:
- key: "key1"
operator: "Equal”
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value: "valuei"
effect: "NoExecute"
tolerationSeconds: 3600

3.7.1.2. TRIMafE % AN5 =

BRI LMER — N A BAZ NG E, FHIER— pod FAZNAR, OpenShift Container Platform %
RINTFATIRALIEZ N5 R AR -

1. 43 pod EA ARG R,
2. HRHANIA]S R7E pod EHIETH effect :

o MREVH—ANARIET=EE NoSchedule effect, M OpenShift Container Platform 7

BN pod WE LT =L

INREEFRICES = E%H NoSchedule effect, (BEVLEH—PREETRE
PreferNoSchedule effect, /] OpenShift Container Platform Z it pod AEEIZ T =
x,

MREDVDEF—NKREE]S R EH NoExecute effect, OpenShift Container Platform &%
pod MIZ T mIkR (MREEEZTRLIZTT) , BT pod HERIZ T RE (MRD%
BEZTT RLIZT) .

o AEVITRM Pod &3 BIHIKFR,

o MR Pod BIF{5 mM&BIE Pod #1&H1E7E tolerationSeconds, &K ARFFHE,

o R Pod A5, BIETE T tolerationSeconds, |&TEiEE AN H B{REFL T,

o ETRRMUTIEA :

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

e pod EBLITAR :

spec:
tolerations:

- key: "key1"
operator: "Equal”
value: "value1"
effect: "NoSchedule"

- key: "key1"
operator: "Equal”
value: "value1™
effect: "NoExecute"

X8, MR pod EEZTEZBELRHER, pod RESTRHAE 3600 %, REHPR. WMRIETR
X E 2 BIFERR, pod A RHINER,

19
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EXRBIF, pod TEFEE T RE, RANERESE=ZANITREEMER, NRERNMNG =L pod B1ET M
EiZ17, pod RUEHZETT, RAABE=ZNTRE=ZNTETRH pod E—FREVFHITE =
3.7.1.3. T pod FEEM T KR (RIBRKREETR)
Taint Nodes By Condition (BXIAER) ATBZNE mIkERRNT R, MRFEEAM#EEED. NRED
TRIRE—MRR, MWRM—N5R, BERRBEERN L, X5 285 NoSchedule effect ;
BN, pod EHERIZ T ML, FRIE pod BILEMER,
FHE pod 7, HEERFRKETREREEXLT R, NRIGREE, NN pod HEEIH—MT R,
BT AERFRENRTS RmIEEFRB T mK0R, FHERLLEERINESM pod BIR, HMAERFEE
7RG H A — LT SRR
MFFRARRS, T HREREIE TIBRRMEIFRE T HEES -

® node.kubernetes.io/memory-pressure

® node.kubernetes.io/disk-pressure

® node.kubernetes.io/unschedulable (1.10 & ShkA)

® node.kubernetes.io/network-unavailable ({XFREHFL%)
T AR P REFRINERAR.
¢ P2y~
control plane I 21EEH QoS F# pod Hi1N node.kubernetes.io/memory-pressure

BR, X2EN Kubernetes £ Guaranteed =% Burstable QoS KA EIE pod, #H
BestEffort pod AR VHE EIZ &A1 R L.

3.7.1.4. 7 RRIBRORIKER pod (ETFHIKAIIKER)

Taint-Based Evictions THREBRNIAZ /S AR, ATLAMIBEIRFEIRR (40 not-ready #1 unreachable) HYT7
RIKER pod, YT RUBEIHA—NRRES, OpenShift Container Platform & BZI4A T mimilis m, FIF
SRIKBR pod LAKS pod EFT I BIH ALY 22,

Taint Based Evictions 25 NoExecute 3R, &5 KM pod #HWILENIKFR, BIF5 =M pod A=K
IXB&, FRIE pod f# A tolerationSeconds S#4,

tolerationSeconds SH L IFIEIETE pod REFSEAE T IR T R ERF K, MNRE

tolerationSections EIHiERRINAEE, NFR2FZFET AL, HEEFRERRRN pod HF#HIXR,

NSRRI tolerationSeconds ZIHAFTEIR, NASMRERTLE SR pod,

SN A% A EM tolerationSeconds 23, | pod NEFE N ARFLLEFNA AT 1 (7] B 7 s RO M4 IX R
AE

OpenShift Container Platform RLARRE A IKPR pod, MMBALEEEZNMNT ROBEE
For R KE pod XBR,

BOABRT, WRGEREHT R 55% BT R AR, T REMBRERSERTZ
Xigp Ry PartialDisruption, 3B pod RERED, S FIARERNELERE (A
IWHS0ONMNTRFEED) , INMRFANTRARIGR, BREFFIE,

MEELZELR, 1551 Kubernetes XA MY B FIKE LIRS,

120


https://kubernetes.io/docs/concepts/architecture/nodes/#rate-limits-on-eviction

35 T A EM POD KB (GHE)

OpenShift Container Platform < B3/ node.kubernetes.io/not-ready #/1
node.kubernetes.io/unreachable HKINZEREFH 1% E tolerationSeconds=300, FRIE Pod ECEHISE
HepE—FHER,

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

ﬂ J_théBEE%{%TE%U\T*/R'F pod FERG I B X LT MR FIF P REMR—E, KRFHAERD

BHURESEEREXLERR. fl, MREE-DPEFFSEMRKTSHNARE, BAREFEELEWN
B RIiE pod ST REFAERA L, UEFIXIREHER pod WRITHHIK &,

B HRREENRB pod FEAIER < B LTS5 =B NoExecute &R, H%H tolerationSeconds:
e node.kubernetes.io/unreachable
® node.kubernetes.io/not-ready

R, SFIERRSE pod TEBIKFR,

3.7.1.5. 8BBFrAER

& 7] L@ 7N operator: "Exists” RIRMEE key # value 3%, N mBRENRFFFEG R, B8
LERREY Pod R MEFTT REYT AR,

BAFARZmMATE =Pod &

spec:
tolerations:
- operator: "Exists"

3.7-2 //J\\j.-”] /Eu\\*uélzﬁ

TRAT LA pod #1753 URINEBR, LAMETT REEWEHINILE pod MIZHAMNIZHERI T RLE, N FUEH
pOd iH:ITJ 'J—-'_s /u\r-é_ﬁlﬁ'l_j'ﬁlgﬁld\\bugu pOd %}:FH’?H—"—M\\DUEU? 'J—_'_ LJ\JE;%E/?J%DDGBEHU}‘AF EJ:%B%
pods

it =

11475 Pod spec fEE & E tolerations /)\T7 [ pod HINAR :

A Equal 2R pod BSiE X4 H1

I spec:
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tolerations:
- key: "key1" ﬂ
value: "value1"
operator: "Equal”
effect: "NoExecute"
tolerationSeconds: 3600 9

ﬂ RRSH, W0 Taint M toleration HER Ak,
g tolerationSeconds S5 E pod FEMEIFRAT AT LARFF & 17 P ERIN K,

4N -
{5 Exists IZH M pod BCiE X261

spec:
tolerations:
- key: "key1"
operator: "Exists"
effect: "NoExecute"
tolerationSeconds: 3600

@ Exists ZEHFFREZ— value,
ABITE node1 ERE—MEN keyl BIE N valuel B9i5 2, 1525 RE NoExecute,
2. BELLT44, M Taint # toleration 2R AR RIS HUN 17 RIHRINI5 =
I $ oc adm taint nodes <node_name> <key>=<value>:<effect>
4N -
I $ oc adm taint nodes node1 key1=value1:NoExecute

Lt &S 1E nodel LE—NEH keyl, {EH valuel B975=, HIMRZE NoExecute,
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= -3
IR A control plane =i T —4 NoSchedule 55, T m%71EH node-
role.kubernetes.io/master=:NoSchedule /5 &, XZIAEM,

a0 -

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

pod EHMARES T R LHT RIEEE. BHEE—RRE pod JELEHEE nodel L,

3.7.2.1. ERANSERNG RMNER

R LMERANERE DT RIAINIGR. 5 MachineSet A R KEXMIATE T R AT REH. BRXHE
FERMTS SRR XS EERINET KRBV RECEAREE.

ff

niz
1. @Bi1%%E Pod spec i &% tolerations /N 173 pod HRIMNAR :

S

£/ Equal ;i2EHFTH pod EeiE 4251

spec:
tolerations:

- key: "key1" ﬂ

value: "valuel™”
operator: "Equal”
effect: "NoExecute"

tolerationSeconds: 3600 9

ﬂ KNIRSE, 0 Taint # toleration HEFR A,

Q tolerationSeconds S 15 E pod TEHRIKFIRETS 17 mABERIFT K,

o -
{5 [ Exists IZEFTH pod Bl & 44361

spec:
tolerations:
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- key: "key1"
operator: "Exists"
effect: "NoExecute"
tolerationSeconds: 3600

2. 975 S5 NZEl MachineSet #f % :
a. NIEBES M7 A% MachineSet YAML, 1 aLLAIEH MachineSet 1% :

I $ oc edit machineset <machineset>

b. 5 RAINEl spec.template.spec Ef 4 :

HEEMAE 95 RRH

spec:
template:
spec:
taints:
- effect: NoExecute

key: key1
value: value1

ABIET R ERE—NE T keyl, {4 valuel B975 5, 15 23%3E 2 NoExecute.

c. THEBLEW R O:

I $ oc scale --replicas=0 machineset <machineset> -n openshift-machine-api

7
IR AT AN AR LT YAML kY RAZR4 -

apiVersion: machine.openshift.io/vibetai
kind: MachineSet
metadata:
name: <machineset>
namespace: openshift-machine-api
spec:
replicas: 0
LB MR,

d. REFET RIIGFHE :
I $ oc scale --replicas=2 machineset <machineset> -n openshift-machine-api
HE -

I $ oc edit machineset <machineset> -n openshift-machine-api
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ZEHNBEEY. 58RINEIS MachineSet X & XEHI T Mk,

3.7.2_2. A AMARSRAFHEERT =

MREBBE—HTREFERAMEER, N pod RMBR. RE, EXLETRPRIMNNHEGR, B
BIRH pod WAVFERTTR TR, HEFHFOEMEMT R

INREFRLHR pod ARERBLES [T R, BE/IFERMEIE—HT R, FH9 pod WINT RKEL
M, LUME pod REERERIRA IZIFERT R

i

RETRUERF REFERIZT R

1. X EETT NS MBS
40 -

I $ oc adm taint nodes node1 dedicated=groupName:NoSchedule

B
AR LA AL T YAML SERINTS & -

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

spec:
taints:
- key: dedicated
value: groupName
effect: NoSchedule

2. B RE B E SCEAZESIZR, 79 pod RINERR,

3.7.2.3. AT mikEAMAR B H

BRI —MER T RUEESRMAR GER) WIE, LUEH pod REEREMN T RE, ARE, W
BN EMEETRRS AR SR REENT =T RE.

FoRFH
o BIFEANFEINERFETR, B PR ERINE — P HZE DT R L.
o BEIFANGFEIERFHTR, ERFTRAME—PHZ N TRLE.

AR

1. B Project ¥%IJRE X, £ metadata.annotations Z3 15 E TV R R R AR :

project.yam| {41

125



OpenShift Container Platform 4.9 i s

kind: Project
apiVersion: project.openshift.io/v1
metadata:
name: <project_name> ﬂ
annotations:
openshift.io/node-selector: '<label>' 9
scheduler.alpha.kubernetes.io/defaultTolerations: >-
[{"operator": "Exists", "effect": "NoSchedule", "key":
"<key_name>"}

]

@ vEeawn.
© T REERIRE.

9 RRSH, W0 Taint M toleration HEER PRk, AI{FE A NoSchedule effect (FR1F TR
LA pod (REE) N Exists 2B/ (REAME) .

2. {£ oc apply 4 EAIETA :
I $ oc apply -f project.yaml

ITE, <project_names> p 44 22 [H] fh Q| B BE Rl fE 2L FEIREB A VA B BIFE E YT = L

Heth BT
o AR EE T LR

e Operator THEf#EM Pod &

3.7.2.4. A5 RNBRERNERRFHREAT R

MRKBHPEVET REBRANEY, EILUERS 5%ﬂ§ﬁﬁlﬁﬂ'm%¢#’iﬂ§#ﬁ’] pod SiX LT mRR%F
PR, MMHXET RREBAILEHRLFTERREEH pod. ML LIERFEERIREHSD pod ERRE
897 o

B R RRANINEIFERFIRE ST R BB RIREMITT =89 pod H,

i =
MR NEEE pod (R E EERFHKEMHIT =

1. NEEREFREEH pod HRINER,

a0 -
spec:
tolerations:
- key: "disktype"
value: "ssd"

operator: "Equal”
effect: "NoSchedule"
tolerationSeconds: 3600
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2 ﬁﬁ 'L/L-F F'F‘ T-l 1 /ﬂ%ﬁﬁﬁﬁ§$ﬁ{¢ﬁ’3—pl \IIJ\\jJD{g
I $ oc adm taint nodes <node-name> disktype=ssd:NoSchedule
HE :

I $ oc adm taint nodes <node-name> disktype=ssd:PreferNoSchedule

TN
AR LA AL T YAML SEFRINTS &=

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

spec:
taints:
- key: disktype
value: ssd
effect: PreferNoSchedule

3.7.3. HikRI5 m AR

BRURERE, MTRBIRITRHM pod BIRRR, BN ELAFERABNE pod, AEFT=AMET
=, LUBRIERINERATM T R ERBER pod,

i
RIS RAIAR

1L MTTRBRRITA :
I $ oc adm taint nodes <node-name> <key>-
4N -

I $ oc adm taint nodes ip-10-0-132-248.ec2.internal key1-

it Bl
I node/ip-10-0-132-248.ec2.internal untainted

2. EM pod BIFE—RR, 5% Pod MERBIFZAIR :

spec:
tolerations:
- key: "key2"
operator: "Exists"
effect: "NoExecute"
tolerationSeconds: 3600
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3.8. AT RILFEFF POD MERHRE T =
TR FF AR — N/ (EXTBASY, ZBRETRER pod FRIEERYE T WIREAE R X

Ef# pod BHBET R EIZTT, pod BHEREST R LIREAERBIRET mILRESS,

3.8.1. X F T sk EeR

&R LUEF T s £ 89 pod AIFREE LAY s 5 85 425 pod MAEAIE. {877 miLF 250, OpenShift
Container Platform &% pod VA 2| @ & ILE R 2 AT s,

IEA LME A RUEF SRR ED pod MEBEREN T RL, RESCHE T RUEFSREH pod MER KRR
BEMBFET RLE, URIB T RIEFESS, & pod REEIREN T =L,

BN, YERHEBEEN, BALAR—EMZERN, NAREFLZ NGBS EUENE pod HEIE
T REEEER, ¥ pod SEESEAHMIBMENT =, EAGS, SEHHAANBEHOEK, 2BERD
Xig, EEE, 577 8FRiCH us-east. us-central 5 us-west, 7E XK (APAC) , 77 &brich
apac-east 5 apac-west, & A G REEGIER pod RN smEFEER, LUBIR pod FEEIX LT &
.

4R Pod MREET mikiFas, ERATREALENIRE, NFARFE pod.

BF

INRIETER— pod ECE A T7 st BB F0T s RBAME, T LATRALNES] pod HEETT =
£t

o MNRRNIEE T nodeSelector #1 nodeAffinity, I /1H RIX PN &4 pod
FREVA B BRI .

o HIREIEE T £ 15 nodeAffinity 2B XELH nodeSelectorTerms, #LEHA—
1 nodeSelectorTerms i B pod FLAEEVAE R T s £,

o MRMEIBET %15 nodeSelectorTerms Xk 5LH matchExpressions, H4LRE
i matchExpressions &3] &1 pod FREE I = L,

7€ pod T S BB LSS

TR LM RUARER IR IR B E pod HREERIMIL T R £
BEAT RSN, EEMCT RUER pod WEUHHAE, AR RIERESRRINE pod,

EARREERN T RIEFESRRNEIEFER pod B, BAFRCES] pod BIXR, 0
HEMLE.

B, LAT Node xR EH region: east /15 :

HAPRAE Node X H Bl

kind: Node
apiVersion: vi
metadata:
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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'

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
ﬂ 5 pod 1 mikF AR LECHIPRZS,
pod E5 type: user-node,region: east 77 sL 2R :

{7 AR B9 Pod X R Bl

apiVersion: vi
kind: Pod

spec:
nodeSelector: ﬂ
region: east
type: user-node

ﬂ B R R T R R,

EARB pod MR EIEE pod I, BELUAERIRAT R L.

BOASRBESE T Rk FEaR

ERAMINKESERE T RUAESRE, MREALRFF U/ pod,OpenShift Container Platform & RKIA

T RIEFESRAIE pod, % pod HER BB TR ERNT R
g0, LA Scheduler % R EH BIAHIEEE F B region=east #] type=user-node 7 s i7L#F2s :

Scheduler Operator B E X #BRRHI

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

name: cluster

spec:
defaultNodeSelector: type=user-node,region=east
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S22 T R EH type=user-node,region=east /1% :

Node Xf Rl

apiVersion: vi
kind: Node
metadata:
name: ci-In-qg1il3k-f76d1-himhl-worker-b-df2s4

labels:
region: east
type: user-node

{77 AR B9 Pod X R Bl

apiVersion: v1
kind: Pod

spec:
nodeSelector:
region: east

LIRS A RBIERERH pod spec AIE pod 5, % pod &FEREESERE T RS0, FHERR
LT R

EMCETT = L7 H pod B9 pod FIFR 2

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>

NREEHEP O pod WIE BB B T mikiEds, NiZEFasLaTRESEHE T Rk
8%, 1R pod ZBWE T RIEFER, Nl pod FEWOIEHIAE.,

T E T sk as

EATR T kR, MREELTE B0l pod,OpenShift Container Platform &% 77 sk 28
AI0E pod, #H4¥ pod EEIEALEMENT m, MMREFEEEEEHEBIAT LR, NTETY
REERR A

Bian, LATFWE EA region=east T/ sk %25 ¢

Namespace X Rl

apiVersion: vi
kind: Namespace
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metadata:
name: east-region
annotations:
openshift.io/node-selector: "region=east"

LT s EA type=user-node,region=east /7% :

Node Xf Rl

apiVersion: vi
kind: Node
metadata:
name: ci-In-qg1il3k-f76d1-himhl-worker-b-df2s4

labels:
region: east
type: user-node

4 548 A A BT B 89745 pod AR AR pod B, pod &EAWE T sk 0E, HHEIRCH
T

Pod % Rl

apiVersion: vi
kind: Pod
metadata:
namespace: east-region

spec:
nodeSelector:

region: east
type: user-node

EMCETT = L7 H pod B9 pod FIZFR M

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>

1R pod BERRMY REFSR, NUIEHBH pod FRWOEHHE, B0, MREFLUT Pod &
EITEATBES, NFKOEE :

AT RIEFZEH Pod X RHl

apiVersion: vi
kind: Pod

spec:
nodeSelector:
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region: west

3.8.2. AT RILFERIRH] pod KB

B LUFER T m LB pod FIFRE: ERYTY sk g 1L H pod AR E, FERHT mikFESsE, OpenShift
Container Platform &% pod HEEI & & CEIRZH T =,

BRI AT R NSEINBRERNIRE, FIRERMBNSETHRRT RISESHE, F1TREER
Fo MR RIHAREN, HINET 5‘2*&%&@8%E’JHKTA1§EQ

E REEERININEIINA pod A, [ LR ARINENZ pod BOFEHIXT R A, 40 ReplicaSet X

%&. DaemonSet X5, StatefulSet /5. Deployment %=k DeploymentConfig X/ &, EAET %
EINTRIINE pod MREEBLRIIENT R LEHUE, MRECEH pod, AILUFT RiLFiRERE
//J\\DDEIJ Pod j&)[_,*%l:h

% o
B REEN T RIEFSRRINEINE FHER pod H,

FRFMH

B R EFESRRINEIINA pod 1, 1EMEIZ pod BIIREIXT R, H40, router-default-66d5¢f9464-
m2g75 pod H router-default-66d5cf9464 &l A2 :

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

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

Controlled By:  ReplicaSet/router-default-66d5cf9464

Web ##&7E pod YAML B ownerReferences T 7! i HIXT & :

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

s}
e

T FERBRERERERE T R, AT RN
o TEQIET &=, {#FA MachineSet ¥ A SBESERNT SRMIRE

a. IBTLUT S, [RERINEI MachineSet R :
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$ oc patch MachineSet <name> --type='json' -
p="[{"op":"add","path":"/spec/template/spec/metadata/labels", "value":{"<key>"="

<value>","<key>"="<value>"}}]' -n openshift-machine-api
4N -

$ 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

TN
AR LA AL T YAML EEH SR E R RIMIRE :

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

b. £ oc edit S B HILI % & 2R INE] MachineSet X/ R :
a0 -

I $ oc edit MachineSet abc612-msrtw-worker-us-east-1c -n openshift-machine-api
MachineSet %} &l

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

spec:

template:
metadata:

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

o EEMAT RN
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a. AT m%iE Node X5 :
I $ oc label nodes <name> <key>=<value>
BN, FEZEHLAUTT SRR -

I $ oc label nodes ip-10-0-142-25.ec2.internal type=user-node region=east

TN
RIART AN LA T YAML k@ T S iRining -

kind: Node
apiVersion: vi
metadata:
name: <node_name>
labels:
type: "user-node"
region: "east"

b. BIEMERE SARMET R

I $ oc get nodes -I type=user-node,region=east

it Bl
NAME STATUS ROLES AGE VERSION
ip-10-0-142-25.ec2.internal Ready worker 17m v1.22.1

2. PR T RUEFERAINE] pod
o BT RIEFEESRANIMEIMNBMARER pod, 5 pod BIFEHXT RN T LSS

W APRZ M ReplicaSet X &a<fl

kind: ReplicaSet

spec:

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

type: user-node ﬂ

ﬂ AN s 2R

L4 g'l:.f'_'ﬁ#j T#%E//J\\DDEU_/\ﬁEE’ﬁﬁ pOd E?ﬁﬁﬁ'ﬁ%%ﬁmﬂﬂﬂ Pod ;(T%I:FI
T RUEEERE Pod X &R Hl

apiVersion: vi
kind: Pod

spec:
nodeSelector:
region: east

type: user-node

3.8.3. QIR EIAMIEERSEE 7 sk fEss

ﬂ?_ﬂ«i?ﬂ’“‘ﬁﬁﬁ pod ERIBRINEEBESE 1T st RS AT m EBOFRES, (SRR QIEMARE pod BRHIE/4F
ETE &,

FERASESEE T SR, MREEEEF O pod,OpenShift Container Platform FBRINTT sk
2AINE pod, FIFZ pod FAEREBLEINEHNT =,

KA LOB T Jr i I EF2 R Operator BE X ¥R (CR) RECESESERE T mitFER. BT NTR, HERE
SHREERINTE, FIRERMEIVZSIERBERT RS2 EHE, FTREFhE ﬁﬂ%ﬁ ,.5“531%%%
1’%*}17 //J\\DDEIJ ™ 5“531%%5@5%5’]1‘]‘\’57’6‘1% EHo

h

=
% AT LAE pod WRINEISLBYHE/(EXT. BR, BIEN—DERINBERINTREE,

it =
/IJ\\DD%U\E’J%E¥/B.TJ 'J—_'_ EF %ﬁ

1. YJwiE A ERRF Operator CR MAZINBRIABISEBEE Bl 17 s 28

I $ oc edit scheduler cluster

AT KL FETRR Operator CR 7Rl

apiVersion: config.openshift.io/v1
kind: Scheduler
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metadata:
name: cluster

spec:
defaultNodeSelector: type=user-node,region=east ﬂ
mastersSchedulable: false
policy:
name: ""

ﬂ ERE LB <key>:<values X NN smikfE2s.

SRILELERE, HEFEHTE openshift-kube-apiserver 1 A pod, X ATREEE /L],
REEHEE pod G, RINMEESEHE T REFESRFTEN.

2. ﬁﬁﬁ*ﬂa%ﬁ%ﬁ *%%5: " \7 jTI'J, \//J\\DD*T_L :
o HEQIBTRES, FEANGEABEISFEEENT RININIRE :

a. BITULT GRS, HRZERINE MachineSet X &/ :

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

151
$ oc patch MachineSet <name> --type='json' -
<value>","<key>"="<value>"}}]' -n openshift-machine-api 0

ﬂ NENFRARI <keys/<values X7,

o -

$ oc patch MachineSet ci-In-18nry52-f76d1-hl7m7-worker-c --type='json' -
p="[{"op":"add","path":"/spec/template/spec/metadata/labels”, "value":{"type":"user-
node","region":"east"}}]' -n openshift-machine-api

TN
IR LA FALA T YAML E@HESE R RmMing

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

b. £ oc edit S S RIEI % S ERNINE] MachineSet X/ R :
a0 :
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I $ oc edit MachineSet abc612-msrtw-worker-us-east-1c -n openshift-machine-api
MachineSet %} &l

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

spec:

template:
metadata:
spec:
metadata:
labels:

region: east
type: user-node

c. BYBEREOOHT BT REEFRESZNBERNT = ¢
f5gn -

$ 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

d. HTREEFH AN, #H oc get R RIEIZIF SRR ERMEIT R
I $ oc get nodes -l <key>=<value>

a0 -

I $ oc get nodes -I type=user-node

it Bl
NAME STATUS ROLES AGE VERSION
ci-In-18nry52-f76d1-hl7m7-worker-c-vmqzp Ready worker 61s v1.22.1

o EHEMAT RN

a. AT m%iE Node X5 :
I $ oc label nodes <name> <key>=<value>

flan, EELT T RIRIIIRE

$ oc label nodes ci-In-18nry52-f76d1-hl7m7-worker-b-tgg49 type=user-node
region=east
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B
SRR LA FALLT YAML k@Y S ining -

kind: Node
apiVersion: v1i
metadata:
name: <node_name>
labels:
type: "user-node"
region: "east"

b. £ oc get BRI ERE SHRIEIT &
I $ oc get nodes - <key>=<value>,<key>=<value>

a0 -

I $ oc get nodes -| type=user-node,region=east

i th 7 Bl
NAME STATUS ROLES AGE VERSION
ci-In-18nry52-f76d1-hI7m7-worker-b-tgg49 Ready worker 17m v1.22.1

3.8.4. 0TI B3EE T mikiEds
R AT LA S 0 B sy T Sk SR AN S TS, 912051 B Fh O MIARE pod BREIZIFRICE T &,

LIRIEX N E P02 pod B, OpenShift Container Platform %ﬁ%ﬁiﬁi‘%%&ﬂ]ﬂ?'ﬁﬁg /i pod, FiF
pod FE R B A EB LRI T R, NREFEEEESCHEBOAT s, WLINE T it g,

87T LLE T JwiE Namespace % SRR B RN T RiEFE2R, LUK openshift.io/node-selector 544,
1&27?777, 1. WEBRE SN BREE RN JTf*T_L//J\\DDEIJ*J-L%E%TE%{%F AHERENE, FRERR
%o MR RHMBFEN, RIMET = j*ﬂ%ﬁﬁaﬁﬁfjh— FRFRE.

IR Pod WREET mikiFEdR, NAKWE pod, BEETNBERLENT RiEFESR. MiZ spec Bl
pod i, ,.,\HS(EIJ%MJ«IFHUE’J%HW

Hixfs 2l

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

ﬁ

. -
% REI LAME pod AINFIABOEE/(EXS, 1BR, BILEN—1TBERNMEME,

i =
mﬂﬂ%ﬁ\lﬁﬁ TR %T %ﬁ .
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1. SIS REEHWENEHRENE, LURIN openshift.io/node-selector 54X :

I $ oc edit namespace <name>
it Bl

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

ﬂ A E B <key>:<value> X711 openshift.io/node-selector,

2. B FEANSESEERET R, NTRRNINRE :
o TEOIET &M, {£F MachineSet *f AN B EBSIEM T SURMNIRE -

a. BT S, FRZARINE] MachineSet X/ R :

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

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

p="[{"op":"add","path":"/spec/template/spec/metadata/labels", "value":{"type":"user-

$ oc patch MachineSet ci-In-18nry52-f76d1-hl7m7-worker-c --type='json' -
node","region":"east"}}]' -n openshift-machine-api
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TN
IRIAEI AN AL YAML @S E R Rmmiceg -

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

b. £ oc edit S S KILF % S 2R INE] MachineSet X/ R :
a0 -

I $ oc edit MachineSet ci-In-18nry52-f76d1-hl7m7-worker-c -n openshift-machine-api
i th 7 Bl

apiVersion: machine.openshift.io/vibetai
kind: MachineSet
metadata:
spec:
template:

metadata:

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

c. BEFESZNBERPFNT R ¢
a0 -

$ 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

d HBTRMEFHTAN, £A ocget dRRILZITEREDRMEIT R -

I $ oc get nodes -l <key>=<value>
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a0 -

I $ oc get nodes -I type=user-node,region=east

it Bl
NAME STATUS ROLES AGE VERSION
ci-In-18nry52-f76d1-hl7m7-worker-c-vmqzp Ready worker 61s v1.22.1

o EEMAT RN

a. %itE Node X R LURIIFRZE
I $ oc label <resource> <name> <key>=<value>

flan, EEHLT T RIRIIRE

$ oc label nodes ci-In-18nry52-f76d1-hl7m7-worker-c-tgq49 type=user-node
region=east

TN
AR AN LA T YAML k@5 S iRinirng -

kind: Node
apiVersion: vi
metadata:
name: <node_name>
labels:
type: "user-node"
region: "east"

b. £/ oc get e HEIEIRZE RS BARMEI Node X R :
I $ oc get nodes -l <key>=<value>
4N -

I $ oc get nodes -I type=user-node,region=east

it Bl
NAME STATUS ROLES AGE VERSION
ci-In-18nry52-f76d1-hI7m7-worker-b-tgg49 Ready worker 17m v1.22.1

Hih 5w
o R RIEFHMAROUEIE

3.9. £ POD #h#N 2R RHI1EH] POD &
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OpenShift Container Platform 4.9 77
ISR LB pod I D R LREEESH pod AT R, K. RIHsHMA S E AR IMNEFEIBKRE.

3.9.1. X F pod Rt D R

WIS ER pod ALV, EE LSRR pod 2 iR HEFEAIRIES], LSBT AMNE
BMBIFIRER.

OpenShift Container Platform B2 S ol bR T m LR EIRIME R, MIRE., X, TmREEMB T E X
B, VM ERE T IXERER, BPFEEE L pod fRINIHRLAIR, LUERH pod 1EiX LM A RIER
%o

BRI LR EMLE pod ZEQHE—E, EI2BEIMLERIMIURATUERNER, RER—MEZEFFH
pod TEE 2R 25 F SR 94H,

3.9.2. E2i& pod D HIRH
T HERTUAIEE pod #RIMN BAR, LIREXDESIEETZELER pod.

BRI LHEE S pod RN ERLIR, BELIBRENTRBENZE, UAHEMA pod A2 HLR
FRENIE pod.

FRFM

o SREHEACHAMENIERMET R,

T
1. A Pod spec #18%E pod fa¥b D ELLIR :

pod-spec.yaml 344761

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 9

containers:
- image: "docker.io/ocpge/hello-pod"
name: hello-pod

A HRFIMEIEIB) pod MEHERARZER, BRI 1, EFBEREE 0 1H,
TRINENEH. BRLEARERT [REUER—HRHH,

-

MRFHRDHARNNR, AL E pod, EKiLH DoNotSchedule, E&EIFAERFIE
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Q PCEC L bR 2R E0 Pod TE D A BIHRITEFARINA, LUHRARER, WRIEEIREEF

5, ANFIELE pod.

g INREFRLLUFIERRITEUL Pod MIA&, EHAMRLL Pod spec R B HhR35 15585 R L ALiX

MRS,

2. B pod :

I $ oc create -f pod-spec.yaml

3.9.3. pod Rt R Hl =51
LUFRBIESRT pod HHIiM DB REE.

3.9.3.1. .4 pod D AR RHI

Itt Pod spec RBIFE LT —4 pod #hIM D ERLI R,
skew 1, FERHRBIXLEERFFEE pod,

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. 4" pod #iit D AR B

B 50N foo:bar B pod TR, EX A9, I8E

It Pod spec RBITE XL T WA pod ¥R, tR% N foo:bar B pod EHIPCHED, $8E N skew 1, FF

N RIXEE RN AR pod.

B REIE TR ELHIRE node X pod, BB MIRRIEMR 7 E LBIFRZE rack 294 pod. FE

pod WAL 21X 9 ™ BR

kind: Pod
apiVersion: vi
metadata:
name: my-pod-2
labels:
foo: bar
spec:
topologySpreadConstraints:
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- maxSkew: 1
topologyKey: node
whenUnsatisfiable: DoNotSchedule
labelSelector:
matchlLabels:
foo: bar
- maxSkew: 1
topologyKey: rack
whenUnsatisfiable: DoNotSchedule
labelSelector:
matchlLabels:
foo: bar
containers:
- image: "docker.io/ocpge/hello-pod"”
name: hello-pod

3.9.4. Hfb ¥R
o THRRNMMELT S MRS

3.10. z1TBE L AERF
B L ERINAERF—EEITZNMNEENHERR, HEEERTE pod WAERRF,

BF

¥ $F7E OpenShift Container Platform AR BE LAERRF, BABEFEREZFEE L
FEEFRIThEE,

BXRNARERAAERFIIEE, HSELEMRNAERRFRZES pod RE.
EERAFENHERFRESE pod, £iZ Pod BIMIEHIEE HERFHIZ,

3.10.1. BB B E HERERF
ENERTEEHE VAERRE, HENETas AT AERENER,

SR M
o REILIEAER cluster-admin A& 1 A&,
o MAE—NAERRE Z IS,

v pa =3

B R INAOEEERRRE S 4 E BB T ASBLTERE, Fm, S50
Kubernetes XML EZ NMAERF, HER, AEAXFEE LFHERREHN
SCERINEE,

o HEORTARWERF ZIARIXHIER, FHREHZXE registry,

Y
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. fReEad ERFRE X 4B BRI Y

Example scheduler-config-map.yaml

apiVersion: v1i
kind: ConfigMap
metadata:
name: scheduler-config
namespace: kube-system
data:
scheduler-config.yaml: | g
apiVersion: kubescheduler.config.k8s.io/vibeta2
kind: KubeSchedulerConfiguration
profiles:
- schedulerName: custom-scheduler 6
leaderElection:
leaderElect: false

Q LbRF2E A kube-system p 422 [F], (BRI LA B 2RI & 22 [,

Q élﬂ:m’ﬁﬁﬁ}:m Y. Deployment F5RES, f&aJLUERA --config SEUF ISt L 45 A ERR
r% AP TJ o

9 HNEENFHAEREE XV AERFEES, 1T Pod ECEH E X schedulerName {5 F Itb 1
ERFE &R,

2. OZECEBRST :

I $ oc create -f scheduler-config-map.yaml

3 - EEEE NHAERFIRE TR MY

custom-scheduler.yaml 344761

apiVersion: vi
kind: ServiceAccount
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
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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 6
image: "<namespace>/<image_name>:<tag>"
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:
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privileged: false
volumeMounts:
- name: config-volume
mountPath: /etc/config
hostNetwork: false
hostPID: false
volumes:
- name: config-volume
configMap:
name: scheduler-config

OOOO L7215 kube-system BRI, BETLUEAEDEENGRLEIN,

ta BE L HAERFHMTAIERTERNRNSE.
Q’ EEEHNBE CAERFLRIE SRR,

4. EEBEHPOBEEHIR :

I $ oc create -f custom-scheduler.yami

o FiFAETRERE pod @BEIEEIETT :
I $ oc get pods -n kube-system

B 7E HERRR pod 574 Running :

NAME READY STATUS RESTARTS AGE
custom-scheduler-6¢cd7c4b8bc-854zb 1/1 Running 0 2m

3.10.2. R BEE LFAERFERE pod

EEBRPHEAE UAERRFGE, TR pod BENFERIZAERRE, MARMIANHAERR,

pa -

BNAERFREEREP RN MUK, Rit, 8NMIERFMNEBSHN—HTRLEZ

17,
MRFANHZNAERFER—T R L1217, SlAIESEETR, HER

4,

FRFH

it

S

o RETLUFEAEZR cluster-admin A& i A& EE,
o HEVERFOHEEHTIE,

— P REW
E% pod, MARATHNHAKIR. AXMERT, Pod ATEEKE N FHRT B MR
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. MREMERFEFRETAGMITAEE (RBAC), FEE UAERFLFRINE system:kube-
scheduler £ A&,

a. Ym%E system:kube-scheduler 524 & :

I $ oc edit clusterrole system:kube-scheduler

b. MEE LAERFHATIRRINE leases #1 endpoints B resourceNames 7&K :

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:
- leases
verbs:
- get
- update
- apiGroups:
resources:
- endpoints
verbs:
- create
- apiGroups:
resourceNames:
- kube-scheduler
- custom-scheduler g
resources:
- endpoints
verbs:
- get
- update
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WWJﬁFH custom-scheduler 5 B & UHAERRF AR,

2. 13 Pod EZE 7 schedulerName S H157E B E LHERFHIELH

custom-scheduler-example.yaml 3 {47~

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

EFAMNBE VAERFENEZ, &FIFH custom-scheduler, MR EHIRHFAERRFS

¥R, pod B ENERIBINAERRRAE.

3. f# pod :

I $ oc create -f custom-scheduler-example.yami

1 BWIALTHSIRE pod EEE0IE -

I $ oc get pod custom-scheduler-example
custom-scheduler-example pod TE#iH R H :

NAME READY STATUS RESTARTS AGE
custom-scheduler-example 1/1 Running 0 4m

2. AUTHSREBE UAERFEEEHE pod :

I $ oc describe pod custom-scheduler-example
VT2 custom-scheduler 20L& BT HATR

Events:

Type Reason Age From

Normal Scheduled <unknown> custom-scheduler
assigned default/custom-scheduler-example to <node_name>

3.10.3. HEfh ¥R

5 RBRELE

Message

Successfully
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3.11. {£F DESCHEDULER ZK[& POD

FERRF (scheduler) #HAFRARERESILEH pod IT7 s, T descheduler A WL KPR IETEZITHI
pod, MMfE pod B EFHAEEEESEN T =L,

3.11.1. X F descheduler
IR LAFE A descheduler 1RIBRFE REEIKFR pod, LUMERIE pod EFFERNEEEH T =L,
descheduler BAFELTIERT LEETH pod :
o TREATEBIILEMEMA,
e Pod T mKREMER (M5RFIRF) B8N, HFERBHAEFBEETELT R,
o TRERMEEHD pod,
o EEERINT T R,
e Pod ERHIRHBKZ,

H5E
descheduler NFE IR pod, VA #IXFR pod BIESSHIAEFRRE (scheduler) #h

% descheduler JRTEMTT 2 3XBR pod Bf, ©RFERLLTHLE
e openshift-* 1 kube-system #5422 [A] Y Pod RREIRER,

e priorityClassName #i% &y system-cluster-critical 5 system-node-critical %% pod 7~
IR,

o FETEHILFIZR. FAE. MES/FIL—MOMEES. BRI pod FEWEIER, EhixLE
pod TR#EH AL,

o SpififiEE KR pod SRR,

o EFARMFHEN Pod TR,

® BestEffort pod R7E Burstable #1 Guaranteed pod Z B#RIXER,

e EB71 descheduler.alpha.kubernetes.io/evict JX fRHIFfA pod R EVER AT LIMHIKER, HERRR T
E%ﬁg%@@ﬂ%ﬁ@@ﬁ, FA P AT LU R IR BRIFLE pod, FA P ROZAE IR B2 pod AR B EEH 0

e %F % Pod Disruption Budget (PDB) FR#IH pod, #15R#1T deschedule &i#/& Pod disruption
budget (PDB), M pod A#IKFR, @it 5 FIKPRF HIRKALIE PDB RIKFR pod .

3.11.2. Descheduler EZiE &
LAF descheduler BB B AT A :

AffinityAndTaints
MEEERINFRER T pod HIEYRKEME, 7R KECMEFR T =75 =B pod,
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CiaBE T LR
e RemovePodsViolatingInterPodAntiAffinity : ffif&i¥ /& T pod [A/#I & <B4 pod,
e RemovePodsViolatingNodeAffinity : #F&i% /KR 7 17 s X B pod,

e RemovePodsViolatingNodeTaints : #[&iE & 7 77 = _£# NoSchedule 5 = pod,
BMERT AKX MR requiredDuringSchedulinglgnoredDuringExecutionf pod,

TopologyAndDuplicates

IEEE SRR pod A NTET RIA T2 B REE pod SAEREIMER pod.
ANV

e RemovePodsViolatingTopologySpreadConstraint : ¥ E|IREEHRIMNS, FHI1E
DoNotSchedule 2R #% 3% KT 28 MEEKHI pod JXB& pod,

e RemoveDuplicates : AR RE—1 pod 5E—T M LiZITHEIALE. EHIEHIZE. MENE
WABREL, NREEZINEEM pod, NIXLEESM pod RRIXRLLE IF LR pod
pakio

LifecycleAndUtilization
It RS E KRS [RIZ4THY pod, F-E T R [FIBY BLRIE 1B 5.
CEA T LR :

e RemovePodsHavingTooManyRestarts : &R 2FEE 7% XM pod,
EERLE: (SEEEER) PHESLSEEDT 100 RE Pod ,

e LowNodeUtilization : ZEHAKRFRMT R, FETRENER TMEMTEFRT =P
IXER pod, LAREIXLEMRINFRAY pod ATLATEE FASRIEAY T R LR EHT O/,
MRV ROAERT 20% (CPU. REFH pod WEE) JIZT mBHRM N ERETRE,

NRT REIAEIT 50% (CPU. RTFH pod FEE) NNHZT RIS EEA,

e PodLifeTime : JXARAEM pod.,
INBERT, 2MERET 24 /NEY pod. ERILLEE Y pod & i EHAE,

SoftTopologyAndDuplicates

XM ELEBS% S TopologyAndDuplicates 2@, TEETFEGYIRIMIKRE pod (40
whenUnsatisfiable: ScheduleAnyway ) i #1 } Xk,

TERENF A SoftTopologyAndDuplicates #1 TopologyAndDuplicates, & A&

EEE L WL

EvictPodsWithLocalStorage

B ERITER R MFMH pod B FEHIKER,
EvictPodsWithPVC

WEEE R A RFAMSERRN pod A HHEIRR.

3.11.3. 2% descheduler
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ERNBERT, TR#H descheduler, EJF M descheduler, &M OperatorHub Z4& Kube
Descheduler Operator, #/5FH—12% 1 descheduler BZE%.

FoRFH
o WIBRAEREEANR,

e jj[a] OpenShift Container Platform Web 1Z%1&,

it

1. E[EE OpenShift Container Platform Web 6 &,
2. N Kube Descheduler Operator G| & #4n & 22 [H],
a. 1#17 Administration > Namespaces, = Create Namespace,

b. £ Name FE& i A openshift-kube-descheduler-operator, 7£ Labels FEXHHiA
openshift.io/cluster-monitoring=true /= descheduler 1§15, fAE=ifi Create,

3. &% Kube Descheduler Operator,
a. 1# A Operators - OperatorHub,
b. 1EiTJEMESH4IA Kube Descheduler Operator,
c. % Kube Descheduler Operator F# s Install,

d. 7 Install Operator TIHEH, 1%£#¥ A specific namespace on the cluster M THIZE H A%
¥ openshift-kube-descheduler-operator ,

e. ¥¥ Update Channel #1 Approval Strategy BB A2 AT EHI(E,
f. =i Install,
4. BIE descheduler £,
a. {f Operators — Installed Operators TTEH, = Kube Descheduler Operator,
b. 1#i#¥ Kube Descheduler #7535 713 s Create KubeDescheduler,
c. REFERBERE.

i. BT Profiles E14y, LIEFZESRAN— I HNZEMEESE, AffinityAndTaints F2EEHIA
JEH. = Add Profile &M N B4,

A EFENE A TopologyAndDuplicates 71l
SoftTopologyAndDuplicates., /5 W& &S BUHZE,

ii. B[ : ¥ & Profile Customizations 84>, LAf&/ LifecycleAndUtilization B2 E&K 1% &
BE X pod £mBEHE, BMEGE s, msk h, Bk pod EmEE N 24 /I,

iii. A% : f#A Descheduling Interval Seconds F & B X descheduler i 1T /A fERIFYE,
EINEH 3600 7,
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d. &= Create,

AR RS R OpenShift CLI(oc) N descheduler ERBEERBEINILE. MREIEM web 1ZH|& Ol
descheduler SEBIFT & B HREBSE, MBS A AffinityAndTaints FRB &£,

3.11.4. fidi& descheduler i EE
IRAI LABC & descheduler {8 FAVFLL R & &= SR 9XER pod.

FoRFMH
o KRB

ff

L=

S

1. %w%E KubeDescheduler % :

I $ oc edit kubedeschedulers.operator.openshift.io cluster -n openshift-kube-descheduler-
operator

2. 1t spec.profiles R IEE—THNLE N ERESE.

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 ﬂ

profiles: 9

- AffinityAndTaints

- TopologyAndDuplicates 6
- LifecycleAndUltilization

- EvictPodsWithLocalStorage
- EvictPodsWithPVC

@ 7% : ) LifecycleAndUtilization BRB& /S A EE L pod £HRAMIE. HREME s. m
= h, BRI\ pod £mEER N 24 N,

AN—NHE N EREXHUEA. THEE
& : AffinityAndTaints. TopologyAndDuplicates. LifecycleAndUtilization. SoftTopo
logyAndDuplicates. EvictPodsWithLocalStorage # EvictPodsWithPVC,
9 T ERENE A TopologyAndDuplicates #1 SoftTopologyAndDuplicates, FAHERS
B,
TRALUERZIMERESR  BEREENIIFHIEE,
3. REXMHLUERZE R,
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3.11.5. fidi& descheduler [5]fE
A LUEC B descheduler i217 2 [BIBIET A, BRI N 3600 # (—/hEf)

FoRFMH
o KRB

ff

L=

S

1. %w%E KubeDescheduler % :

I $ oc edit kubedeschedulers.operator.openshift.io cluster -n openshift-kube-descheduler-
operator

2. ¥ deschedulingintervalSeconds FEX E#7 AT BHIME :

apiVersion: operator.openshift.io/v1
kind: KubeDescheduler
metadata:
name: cluster
namespace: openshift-kube-descheduler-operator
spec:
deschedulingIntervalSeconds: 3600 ﬂ

ﬂ %iB descheduler ;21T /R fRRIFER, IR 1% N 0, NI descheduler &iZ217—RFFBH.

3. RIS LAES L E

3.11.6. 1% descheduler

BT LB R descheduler SEIF E%E; Kube Descheduler Operator M&EEEFH TSR descheduler, L3R
214 &5 KubeDescheduler CRD #1 openshift-kube-descheduler-operator 5 £ 22 ],

FoRFMH
o WIBRAKREEANR,

e ijj[A] OpenShift Container Platform Web 1Z#1&,

1. &[HE| OpenShift Container Platform Web 2% &,

2. MIB& descheduler SE4,

a. {f Operators — Installed Operators TTEH, = Kube Descheduler Operator,

b. i%+% Kube Descheduler 1% F,

c. = &E# B35 M Options FH Fi%#E Delete KubeDescheduler,
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d. EAVUFTIEEAR, = Delete,
3. E#; Kube Descheduler Operator,

a. 5fin%l Operators - Installed Operators,

b. = Kube Descheduler Operator & H 351189 Options ¥ 5., A1 Uninstall
Operator,

c. EMBIANIEHERH, = Uninstall,

4. ik openshift-kube-descheduler-operator 34 22 A,

a. SfinZE Administration » Namespaces,

b. 1EiTIESREF %I A openshift-kube-descheduler-operator,

c. # openshift-kube-descheduler-operator £ B3#) Options 3K H#. , REEFE
Delete Namespace,

d. TEFIAGHERER, %iA openshift-kube-descheduler-operator 3 =3 Delete,

5. fiff& KubeDescheduler CRD,

a. 1 A Administration = Custom Resource Definitions,

b. 7EiTE2EH % A KubeDescheduler.

c. & KubeDescheduler £ 8358 Options 3 H# , REIEFE Delete
CustomResourceDefinition,

d. EBIANIEIEH, = Delete,
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3 4 = FAELF DAEMONSET

4.. £ DAEMONSET E " m L BhiaiTREES

EREIER, EE LA F RS HIREE OpenShift Container Platform EEBEE T SHAE T &
FIiZ17 pod BIA,

SFIHBRERRMA (EB9) T REGZIT pod HEIR, BT RRNMEIEEEHRLN, pod LRRINBIERE
R, BT RMEBEFFBIRET, X% pod hRiR Tni&@ﬂ&ﬁﬁ?&’%ﬁ% HERFHEERFE T OIERN
pod,

R LAE R daemonset QI HZZME, EERBNE—T R EZITHE pod, HEEED T R LEBEBLE
K,

NEERN, EEEEAMUIBEEN T UCIESTIHESE,
MBEA XTI HEENELER 2% Kubernetes 3X#4,

BF

THHREAESTENRAT RIEFSTRS. MREEEERE, FTHERER5R
N G'ﬁh%aAafF Mﬁ'ﬁ BIBRS. XRERASFIE T RILEFEIRE BRI T = L5
M EHTLIR pod, YRR RB A,

41 B RN EREFAE

ST ARREBIRATE A R 2E#821T pod BEIAR, @&, Kubernetes iﬂf;*xrﬁiiﬁ%’f_ﬁiﬁﬁ
pod B9 T7 s, B2, LABISHATEE pod I HRREILRHISROUEFAE., XRBI AL TRM

e pod ITHA—H : FHFHENEE pod WROIRIFIHFOFRHFLEBIRE, BFFHEE pod BB LUFF
iﬂﬁ’”kjﬁﬁlﬁbo X’%?ﬁﬁﬁF’Lﬁﬁmeﬁo

e Pod B EHAMINAERFLE, FRESRE, FHHIRERFISRHERERE pod (LERMIE LB
AR T AR IR R,

OpenShlft Container Platform 2K\ /5 F ScheduleDaemonSetPods IhgE i i & A BRI A E IR

FIPERRERH SRR AETTAREE, BEEFAEERI NodeAffinity A5 ESF #1245 pod, MF
= spec nodeName Kif, RE, BRANHERFERA T pod HEEBEIREN. MNRFIHEENT RX
KMERFE, EamEiiE, TR KBRS EESENTIHRE pod MHUTIXLRE, B
REXTFI &%E’J spec.template TR EH,

nodeAffinity:
requiredDuringSchedulinglgnoredDuringExecution:
nodeSelectorTerms:
- matchFields:
- key: metadata.name
operator: In
values:
- target-host-name

77% node kubernetes. |o/unschedulable NoScheduIe QBEAEiJJE%%ﬂDEU%F?FHEiﬁE Pod A, 1Eif

4.1.2. 0]# daemonset
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% 4 = FAEIH DAEMONSET

TEOIESFI RSN, [ nodeSelector FERIERFIARENEH LEZRIFMNT =,

FRFH

o TEFMAMERATIHIEE LRI, B AL AR openshift.io/node-selector % B 1 2 F AT &
SRE2E PR 4 22 [F] AR O BR VA0 B S T s AR

$ oc patch namespace myproject -p \
'{"metadata": {"annotations": {"openshift.io/node-selector": ""}}}'

R
LRI LAN LT YAML & 6 45 22 (A1 22 R BRVA RO T B SE 7 ride e 25

apiVersion: vi
kind: Namespace
metadata:
name: <namespace>
annotations:
openshift.io/node-selector: "

o MREEHOIBIIIE, HEBZEIINT RIARSS -

I $ oc adm new-project <name> --node-selector=""

selector:
matchLabels:

name: hello-daemonset 9

spec:

TE N SFP A FREE yaml ST -
apiVersion: apps/v1
kind: DaemonSet
metadata:
name: hello-daemonset
name: hello-daemonset ﬂ
template:
metadata:
nodeSelector: 6
role: worker
containers:

spec:
labels:
- image: openshift/hello-openshift
imagePullPolicy: Always
name: registry
ports:
- containerPort: 80
protocol: TCP
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1]
2]
©

resources: {}

terminationMessagePath: /dev/termination-log
serviceAccount: default
terminationGracePeriodSeconds: 10

REWFLE pod & T T 2RI LR,
pod RAREIIRZE I FERR. WG LRt R ILES,

RERIZFEMLE T R EEBE pod BIABIT mukiFas, 1M LR ETARIIRE.

2. QIBTFIARENR

I $ oc create -f daemonset.yaml

3. Bk pod BESOIRY, HEEBNTREEAE pod BIA :

a.

b.

158

#$ daemonset pod :

I $ oc get pods

i th o B
hello-daemonset-cxémd 1/1 Running 0 2m
hello-daemonset-e3md9  1/1 Running 0 2m

& pod LUIGIE pod BEERIT S L -

I $ oc describe pod/hello-daemonset-cxémd|grep Node
it Bl

I Node: openshift-node01.hostname.com/10.14.20.134

I $ oc describe pod/hello-daemonset-e3md9|grep Node
it Bl

I Node: openshift-node02.hostname.com/10.14.20.137



BF

4.2. HRAESSTE POD HIB{TESS

fEA) (job) 7E OpenShift Container Platform $&f 4T R IES,

% 4 = FAEIH DAEMONSET

o MIREHTFI RN ER pod Bk, WA pod BIATRZ IR,

o MRMEMRT FHRE, REELEHTIARENERTRANRRINERIR
EikfFdR, ERFINEA pod BIKHA NEERENINE, ENAEHREN], B
2HEFHEIE, RE pod EIRFAFERLTE,

o MRMEMEBRT TRINZE, FHHRERIE pod RMNBISHFHINELENT R, FHM
A ICECHT IR 89T R AP M ER pod,

BRFTHRE, HEIMPRIBRIAS T kG O HTE pod BIE,

1Rl RERERAESHVBMAIE, FEMAER. MIhFIKI pod BFIMEXERKEHRERT. MERIELZEEE
DIEIATE pod BIA, 1FILZ Kubernetes API F9—#B84r, ATLURH MM RAE—FH@1T oc B HIHITE

EEO

YL A Bl

QD000

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

AL FHATIZ4TEY pod BIA .

pod RINTER G R EMMC NF LB TEM,
AL AT LLZ T B B AKHS TR,
PR B HUREL

PEH 25 08 pod AR,

pod BIE = 2KREK,
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MBEXEVHNERZEER, ESH Kubernetes 3214,

4.2.1. 7 @B/E\LFD cron /R

1Rl RERERAESHVBMAIE, FEMAERR. MIhFIKI pod BIMEXERKEHRERT. MIERELZEEE
OI2BIFTE pod. FILZE Kubernetes API F9—#B4Y, ATLURHAMN RAKE—HE1T oc s mit T EIE,

OpenShift Container Platform m7 B # 51 R R B AT LLAIEE RIZ T — REIFT R -

ek
BAELR—FRZTRENR, ERUB—MESHBRIELTH,

B=MEAENELLZITHES KA
o FEFATIRIL :
o {UFEN— pod B, BRIE pod KL,
o —H pod BRI L, RIEERT LM,
o HAEESRITEIFTEIL
o JHHIZA pod BRI,
o Job RFERENMES, F1E 1 Z completions 3EHE A ENMEERE — AN pod 5B o
o A ITEIASIBIFITIRL
o TE—NMATE pod FEBES T worker HIZHIELL,

o OpenShift Container Platform 1/ pod, LAFAE & pod #NZER . E N, SHER—
MNHERBAFIAR S5 o

o B pod MELURILRERSATAENF pod BT (BMELLTEMR) .
o HATARBEFILE pod AN LR, FEOBZHE pod,
o HEDF— pod MINA LI BFAE pod #L LR, 1EALARZITEM.

o H{E pod MINRHAS, HAth pod #ANIZNIXMEFSMEM TEREEMHiL. Pod ZRL
AL TR TR,

MBERMEERTERBENELNESER, HSH Kubernetes XHEHBFILR .

Cron job
B ER Cron Job, —MEILALURRAE Hiz1T% R,

Cron Job EFEHEWME, RIFEIBEMEIBNZITHAR. Cronjob & Kubernetes API BJ—8&B4>, ®ILA
REAMI REB—1F8E1T oc R ITEE,

Cron Job el B F 02 B HMMEE HUTHES, MIZTHP A IEEFIHE, Cron Job AT LUHEANFE

SEEIEEM BT, Fl, M—MEAEEHEESN BT, — cron fElL &G —4 Job Xf
R, ©ETEIZIT cronjob B control plane 17 s LB BRI X,
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% 4 = FAEIH DAEMONSET

DIk

=
Cron Job XBESEHENENHATH FIQE—D Job MER, EEFLERLT, EHF

RETTEOIZIE, NEBFRERKCIBEMMEL, AL, FLGEEFEYE, mAZRD
MECE ) 52 R,

4.2.1.1. 7 eI i g2 4k
PR RERBEE—NHUTRERIHRAEIERE :
e pod #EHx, FATFHE® OpenShift Container Platform £J# pod,
o parallelism 2%, HFIREETENE R LNFHTIZITLZ P pod EHITENELL,
o WFIEFITIEL, HREBRILEB., UBCHLER, BKIAH 1,

e completions 2%, ATEEFERINTHNEZ D pod FREFEMFEMELL,

AEJT

o XFIEFHTEL, BRERKNE, YEUHLER, BN 1,

o XNFHAEBESTRITHMFITEL, 1EEE—ME,

o XIFHAIENFIBFITIEL, 1ERE unset, HEUHXEEILN parallelism {E,
4.2.1.2. 7 04 VR I 5iE s K FerEE i ]

EE AR, fRelLli@iti% & activeDeadlineSeconds FEE K E Y H KRR A, LAY W EfIg
E, BABERTAKE, BERIEE, AT R KIS,

B KRS F MR IR B — 4 pod RO FFAATTEE, R UEUIES AR HRLFERRS, B
EREREEANHUTHSE], ARIIEERIEIT/E, OpenShift Container Platform f$£% IE{E)L,

4.2.1.3. T MR pod RIBGSE 1 I8 R S B
ERANREFRFZEEAFEMRURRMELT —EREE, FLIBANBELERW, EEIZBRLND
B ERR, $RIEEUBERIERS (10s, 20s, 40s..) EFOIBRSIEALREXBIKRI pod, MRIEHIBFEZ FE
B HMFHBIKIM pod, MEEXRE,

& spec.backoffLimit S H LK BE R,

4.2.1.4. 7 fRMN{IECE Cron Job BRI H

Cron Job ATRE R BB TR, wE =K pod &, ENAS, SLEREBE—NILEH, UWEERZES
BIHE R HE pod. Cron Job #IHEAEH N FE& M TTIX—FS :

e .spec.successfulJobsHistoryLimit, Z{RBHINTTRIELER (BRI 3) .

e _.spec.failedJobsHistoryLimit, Z{REBHIKMTEMRIFEIE (BKIAHT)
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TN
o MIPRIETEBEER Cron Job :

I $ oc delete cronjob/<cron_job_name>

XA R E A BB T

o RO LB Y spec.suspend KiE N true REFRELEH T, FMIBREHITHARER, BIEEN
false,

4.2.1.5. SHBRHI

R MIAR EE RIS RER T pod, NERTF FEUAZF . i, R EFIZSREERG T —EEXEER
R SR AL,

A tt, restartPolicy: Never 5% --restart=Never =/° 45 restartPolicy: OnFailure = --
restart=OnFailure #HEMNTH, BHEU, FLEWEEXEIER, BERIKD (HEFHF) M.
RO EBI—FRAPITER,

73 Never SRE&HS, EW/ZFZENTTHITER. EERZINE, FlEHE R STEELARTHIBB KVOR
IO pod, XBHKE, BRZHKNERGI pod WEE.

%/ OnFailure SRR, kubelet MTRAHITER, BREZRMARIEFIIREFIBBRICRE, 7
4, kubelet FH@ MR T =R L/E5) pod SREIH KBV,

4.2.2. A E
1B LOB T BB AE L XTRFE OpenShift Container Platform A @& /EL,

iz
B2

1. BIB— D ELULLTRREIE YAML 32 -

apiVersion: batch/v1

kind: Job

metadata:
name: pi

spec:
parallelism: 1 ﬂ
completions: 1 9
activeDeadlineSeconds: 1800 6
backoffLimit: 6 )

template: 6

metadata:
name: pi
spec:
containers:
- name: pi
image: perl
command: ["perl", "-Mbignum=bpi", "-w
restartPolicy: OnFailure

e", "print bpi(2000)"]
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@ 7 EEAELRHTEGTE DD pod BIK ; RIS 1,
o XIFIEFTIEL, HRERLE, HECHLBEN, BIAH 1,
@ it : EEHUFUSEREERIDTHS D pod,
o XIFIFTIEL, HRBREE, UBULEEN, RilH 1,
o WFEBEEFRITBMMFTIL, FHEERHH,
o XIFiHEAITEMNFIMFITIEL, 1ERE unset, HEUHXEIILN parallelism {E,
BT : {5 AR BT LUBAT RIS KR AT,
BT IR BRI, PERERIAEN 6,
$EE 25183 022 Pod 184K,
187 pod HE/FHREE :

o - -

e Never, ~FEEFFIL,
e OnFailure, XEXWE&EF1ZES.
e Always, &R2ERZES.

N T & OpenShift Container Platform WAl A 5 KB B[ E R EH KBS, 155
Kubernetes XA HRBYR AR o

2. QR

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

&R AT LAE A oc create job, E— @R UIEFSEL. UTaSRUBEHEHI—1
5 ARG E IR SRR -

I $ oc create job pi --image=perl -- perl -Mbignum=bpi -wle 'print bpi(2000)'

4.2.3. f]# cron job
15 A] L& BBV AF RIE OpenShift Container Platform #1813 Cron Job,

b =
A]E Cron Job :

1. AIE—NELLLTFRAIF YAML X5 -

apiVersion: batch/v1
kind: CronJob
metadata:

name: pi
spec:
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schedule: "*/1 * * **" ﬂ
concurrencyPolicy: "Replace” 9
startingDeadlineSeconds: 200 6

suspend: true ﬂ
successfulJobsHistoryLimit: 3 6
failedJobsHistoryLimit: 1
jobTemplate:
spec:
template:
metadata:
labels: 6
parent: "cronjobpi”
spec:
containers:
- hame: pi
image: perl
command: ["perl”, "-Mbignum=bpi", "-wle", "print bpi(2000)"]
restartPolicy: OnFailure

LU cron S EERFRE TR, EAREIH, FlREsHziT—

RIERH A SREG, fEREMNMEINAF Cron Job EYFH ARk, REEFEELUTHAKMZ —,
RETE, BANAVFF LT,

®9

e Allow, ftiF Cron Job #}%3i517,
e Forbid, ZitFH X217, MR E—ZTERER, NPT T—i217,
e Replace, BUHHALZITHELFHEH AFIE,

FEHARR (FovEfr) , RELVREMERMESTERE, MWELBRRENEL, 5
R HITIH N RIEIPE L. ERIEE, NIRHHR,

AEhR, SLPFHEER Cron Job, #Hi%W true, NIEEERAFLHNT,
ERBOIRINTRAELE (BIAH3) .

ERBIRNGERAELE (BRI

R RMR, RIUATARALRBI,

JItt Cron Job & BRBIVELIZE — MR

990990090 O

pod BIEH 5K, XA &R TR LGS,

y pa -3
.spec.successfulJobsHistoryLimit #1 .spec.failedJobsHistoryLimit =&
LR, AFEENGFENEZRELMERIMEIMNEE, BIAER

DARLED 3F0 1, MFRFREIZEN 0, M RARBEALFTRET T
RE.

2. A% cronjob :
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% 4 = FAEIH DAEMONSET

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

2 3

&R "I LAE A oc create cronjob, E— e B A OIEFH/E5E) Cron Job, U T HRAIE
FiEsh 5 £—REIH1sEBIHEEE Cron Job :

cak

$ oc create cronjob pi --image=perl --schedule="/1 * * * *' -- perl -Mbignum=bpi -wle
'print bpi(2000)'

& oc create cronjob Ff, --schedule 1%£5i3%% %A cron &= HITHE T X,
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Javd = =] —+
BESERETR

TEMFH OPENSHIFT CONTAINER PLATFORM &8 AMTT =
(AT LUBI R R ORI T R, LUKELT SBIAERE R, RE. . REREMEMmiES,

HEHIT T REERFEN, CLISRREFTRENNTRURZE, 2 (master) HARE T RAIR
BE RIUTRRIGE, LAISIET /.

511 X FIHEEHHPHFRE T R
R AT LUK IV BE R T B B,

o LITaHIHMAETR :
I $ oc get nodes
UTFRAIZERRERT /B9 :
I $ oc get nodes
it Bl

NAME STATUS ROLES AGE VERSION
master.example.com Ready master 7h v1.22.1
nodel.example.com Ready worker 7h vi.22.1
node2.example.com  Ready worker 7h vi.22.1

UTRHIRER—NTRET RBKE

I $ oc get nodes

it =Bl
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 v1.22.1

fit % NotReady K SHIFRHEELRT FE R,
o -0 wide JETHRHEHE X S HIMINE .

I $ oc get nodes -o wide

o=l
NAME STATUS ROLES AGE VERSION INTERNAL-IP EXTERNAL-IP
OS-IMAGE KERNEL-VERSION CONTAINER-
RUNTIME

master.example.com Ready master 171m v1.22.1 10.0.129.108 <none> Red Hat
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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 LUITHRiH— NI RIEXER :
I $ oc get node <node>
flan :

I $ oc get node node1.example.com

i th o Bl
NAME STATUS ROLES AGE VERSION
nodel.example.com Ready worker 7h vi.22.1

o LUTHOREBEXRFETmNELFHEER, ER/RAELSTRINER :
I $ oc describe node <node>
fBlgn -

I $ oc describe node node1.example.com

=1
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-
309c228e8b3a92e2235edd544c62fea8
machineconfiguration.openshift.io/desiredConfig: worker-
309c228e8b3a92e2235edd544c62fea8
machineconfiguration.openshift.io/state: Done
volumes.kubernetes.io/controller-managed-attach-detach: true
CreationTimestamp: Wed, 13 Feb 2019 11:05:57 -0500
Taints: <none>
Unschedulable:  false
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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: ﬂ

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: amd64

Container Runtime Version: cri-0://1.16.0-0.6.dev.rhaos4.3.git9ad059b.el8-rc2
Kubelet Version: v1.22.1

Kube-Proxy Version: vi.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%)

openshift-image-registry node-ca-9hmcg 0 (0%) 0(0%) O
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?

(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:

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.

T REEB R,

TEMAE, FTLLE master 5 worker,
AR B TT s BIRE
N BT =B E AR,

N R E T RE0TE R
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6 T &GRS, conditions NIFIH T

Ready. PIDPressure. PIDPressure. MemoryPressure. DiskPressure #1 OutOfDisk
R AT HERIX LR,

TR EY 1P Hht AN E L,

pod FRFN Al 2 B A9 B

TRENBIEXRER.

TR M pod,

090009

TRIENEML.

ST RERP, &7 DROSVHHBRUILLTIRRR -

5.1 T RKR

"R ik
Ready MR true, T RAFREIRE, HAILUES pod, AR M false, M7 =40F

NMERIPRE, TEF pod. MEH unknown, KFT7=IEHIZ7E node-
monitor-grace-period Ff A (BRI N 40 #) L& BWEIERE T KB DBKE

=

DiskPressure RN true, KERBUEBSEHRE.

MemoryPressure IR true, KERT RREFRR,

PIDPressure IR true, KRR EBFEXRS,

OutOfDisk MRF true, KEXTTREWATREHEARRE, TIERINF pod,

NetworkUnavailable IRy true, RERT REIMBRSKIEBEE,

NotReady IR Htrue, KR—DEZHG (NB|/BITHHMLE) BT [ RE
B,

SchedulingDisabled FToiE@ HE S Pod BRI m L,

51.2. IEERHPHE - R EM pod
IR LS B E 1T R EBIFRE pod.

it =
o JH—PHENT R EMIFTATIERE pod :

I $ oc describe node <nodel1> <node2>

a0 -
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I $ oc describe node ip-10-0-128-218.ec2.internal
o JFIHEET REMFIASIELE pod :
I $ oc describe --selector=<node_selector>
I $ oc describe node --selector=kubernetes.io/os
HE :
I $ oc describe -I=<pod_selector>
I $ oc describe node -I node-role.kubernetes.io/worker

o JHFFET RLBFTA pod, BIEX LM pod :

I $ oc get pod --all-namespaces --field-selector=spec.nodeName=<nodename>

513. B TR EMRAEM CPU BAE51T

BEHUERT RAESI, XEFITMERANBHRM T 2T IME, XERESIT B CPU., REFH
RN E=N

FRFM

o XA cluster-reader P RF e EERES 1T,

o WIRE Metrics FREEBRES1T,

I $ oc adm top nodes

it Bl
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% 1391 Mi 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%

o ﬁEEE*T E’J—D E"Jﬁﬁirjhl—l‘{n o
I $ oc adm top node --selector="

MILEFET IR R T RER S (REEH) . XfF= ===
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5.2. BF TR
fENEIRE, EAMTETESRIRBEMINE,

5.2.1. 7 RNl E T = _E#Y pod
SBITHES pod, WAILUIBARN—IRSAT R EMWFEREE pod.

R B E RS B HI 2R M pod, SHIRHEISREEM T R LA pod, HMEET RBRINEN
pod,

B pod (BN HEHIEFIZF RN pod) BINERTAZRN, EAILLETIEE pod 1HF28KEE— /)
#849 pod. pod HEIFABRETFIRG, RILTHABEIREIFTE pod B HEE,

it
1. EHUT pod JXRRET, PRICAATAERIT <o
a. P RIMCHRETHE -

I $ oc adm cordon <node1>
=1
I node/<node1> cordoned
b. 7T mIAZ - Ready,SchedulingDisabled:

I $ oc get node <node1>

it Bl
NAME STATUS ROLES AGE VERSION
<nodel1> Ready,SchedulingDisabled worker 1d v1.24.0

2. AL TAZEZ IR pod:
o E—ANHENT R LWRAT AL ER pod :

I $ oc adm drain <node1> <node2> [--pod-selector=<pod_selectors]

o (FfH --force 1L Tim I BRIEM pod, KN true B, EMEFEASEESEHIEHIZS. BIXRE. £
W, SFHFHFRISESHARSXBEEMN pod, BEKEHITHER :

I $ oc adm drain <node1> <node?2> --force=true

e {§fH --grace-period LI N HLAIXE—NAR, LUEEA pod B R EMZIE, MR MM,
MR pod 18 EHIBRIAE

I $ oc adm drain <node1> <node2> --grace-period=-1

o BRI HIZEEEM pod, ¥ --ignore-daemonsets Frif % true :
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I $ oc adm drain <node1> <node2> --ignore-daemonsets=true

o fEF --timeout FHCRIXBEBEMRFAIMESFFHN K, EH 0 FXETRAK :

I $ oc adm drain <node1> <node?2> --timeout=5s

o BNfEFTE(EM emptyDir £# pod, ¥ --delete-emptydir-data i7-51% 5 true, thaffifk
pod, 1 RBFZEN MPRAHEE

I $ oc adm drain <node1> <node2> --delete-emptydir-data=true
o i --dry-run iETE N true, BRHIBFEIBHN RMA LIRHUTHEE -
I $ oc adm drain <node1> <node2> --dry-run=true

& A LUE A --selector=<node_selectors £ L E T s M pod, TAEEEAHT
=& (40 <node1> <node2>) .

3. FERERT RIRE AT

I $ oc adm uncordon <node1>

5.2.2. T fRAMRI B # 1Y m L BOPR
RAT LR T R AR,
RS RAET SMREIRE, BENSEHT T Sth2amit,

% MachineSet X REVEM BRI A N AEVSKNENIAENSE, Hlm, WA
" MachineSet *f R R IMBITE R RE B S SRR XK ENRF T <o

o LITSETRLERMNEIHIL :
I $ oc label node <node> <key_1>=<value_1> ... <key_n>=<value_n>
o -

I $ oc label nodes webconsole-7f7f6 unhealthy=true

B
AR LA AL T YAML &N FAFRE :

kind: Node
apiVersion: vi
metadata:
name: webconsole-7f7f6
labels:
unhealthy: 'true'
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o LT aEFamAZERPHAREA pod :
I $ oc label pods --all <key_1>=<value_1>
o -

I $ oc label pods --all status=unhealthy

5.2.3. T AU RbRiC h A A A SR LUREE

RMINERT, BA Ready REBIMERT SN VAT LUARE, XEREEATUET =R ERER pod, 40
RFNFTRIMCARTHE, WREEEZT R EFAEEMH pod. TR EBIIE pod TR FM,

o UTFHBEFH—IHENT [INMCHARAFHE :
=1
I $ oc adm cordon <node>
4N -
I $ oc adm cordon node1.example.com
=1

node/node1.example.com cordoned
NAME LABELS STATUS

nodel.example.com kubernetes.io/hostname=node1.example.com
Ready,SchedulingDisabled

o LUTHEFYTATHEN—INHZNT RIitiC el LUAE -
I $ oc adm uncordon <node1>

FHH, EHELUEHA --selector=<node_selectors LT % E BT smbric Al LU KA AV
E, MABEEFNT RAH (4 <node>) .

5.2.4. BRI 5=

5.2.4.1. MEEFPBR T =

LIREA CLIHBRT =B, T A REM Kubernetes &, 1BiZ T i EFTER pod AR, E4@
I H S 36 25 RUAEM pod #BTT;EM OpenShift Container Platform i/i[n], HIE Hl¥EHI 2809
Pod REFHFAE R HM T AT =, I ERAME E pod,

P
£ M OpenShift Container Platform B HHIFRT =, 15%W5EE X #) MachineSet X5 :
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INRIGIERN LIZ1TERE, NFTE@ET i MachineSet Xf REMPRT =, HBRENESE
BENEENN TR, B8R, SUAEFMHERETEUEHEHHFET <.

ol

1. AEERPINESE :
I $ oc get machinesets -n openshift-machine-api

HLERE&E LA <clusterid>-worker-<aws-region-az> B9 R 51 H.

2. T'ERHNSBRE :
I $ oc scale --replicas=2 machineset <machineset> -n openshift-machine-api
HE -

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

72
IR AT AN AR LT YAML kY RAZRE -

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

name: <machineset>

namespace: openshift-machine-api
spec:

replicas: 2

BXRERANGET RERNESER, B5MH F3/7 EY&F%.

Hb TR
o HXHF MachineSet I BEEMNEZEE, HSHF5)T B MachineSet,

5.2.4.2. MEHLERRFP IR T ==

LIREA CLIHBRT =6, T AN REM Kubernetes &, {BiZ 77 i EFTER pod AR, E{@
I H 8 36 25 2 B4R pod #BTT;E M OpenShift Container Platform ii[n], HIE Hl#EHI 2809
Pod *EMAEEIHEMATAMT R, BRAHBRAHEE pod,

ik =
BT RRUTESE, MEN LIZ1TH OpenShift Container Platform S8 H BRI 5 -

1 {YRIMEARATHE :
I $ oc adm cordon <node_name>

2. BFET R ERIATA pod :
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I $ oc adm drain <node_name> --force=true

IRT RBLEHEBELIN, WHRATRRRKN, BMET OB, ENAELTEARZEHE
BTN E, N TREBURRG, HETRFRXAIEES,

3. MERBEHHER T

I $ oc delete node <node_name>

AR R RIMEMERFFMER, BEMAATEEEEN kubelet RFSBEFEHIMALKR, &£
KAMBRZT R REFTBEYE, EBAFRIZT R

4. MRIERA T YERY, FEFITHFEUET ST UEFRIMALE,

53.8ETR

OpenShift Container Platform {8 KubeletConfig BE ¥R (CR) REBT ANEE. @il g
KubeletConfig X RHYSLH], ROIBE—NZEVRERERES TR LHIXE,

AR R R EM S T LENa.

5.3.1. 8T =

EXERBFSN I ITERERN, BLIUEEE LFIRE L (CRD) =X kubeletConfig *f &,
OpenShift Container Platform {# f Machine Config Controller 352 % &5F CRD #4177 B, LU
BN A EIEREE,

K5 kubeletConfig *f R RHYFEX B3 M L7 Kubernetes %1445 kubelet, PLAN XL
ERHIUSGUE B kubelet B AR, BRXLEFEEMNBEME, 1HSHEXE Kubernetes XX
1, kubeletConfig X/ RAMTENEI e FEEE T A7 A,

iz
1 NIEERBMT RRR, KENS#ES CRD (Machine Config Pool) RELHIIRE, HUTUTHBEZ

a. BB SERERNYFIIRE,
f5gn -

I $ oc get machineconfigpool --show-labels

it B

NAME CONFIG UPDATED UPDATING DEGRADED
LABELS

master rendered-master-e05b81f5ca4db1d249a1bf32f9ec24fd True  False

False  operator.machineconfiguration.openshift.io/required-for-upgrade=

worker rendered-worker-f50e78e1bc06d8e82327763145bfcf62 True  False
False
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b. NArEBNREEMRINE E U Ir%,
f5gn -

I $ oc label machineconfigpool worker custom-kubelet=enabled

2. NIEWEE BRI — kubeletconfig BE X HR (CR) .
flan :

custom-config CR B2 &l

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

@ CrRAB—E
@ EEENARBERMITE, XRERMANBRELRIRE,
© BEEFHWHIE,

3. A CRAM%,
I $ oc create -f <file-name>
4 -
I $ oc create -f master-kube-config.yaml
REZH Kubelet BEE 1L ATRAFIXEB, RARVFER FIEI
® CgroupDriver
® ClusterDNS
® ClusterDomain

® RuntimeRequestTimeout

® StaticPodPath
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MREDT KBS 50 MR, pod FMERRERET REHITES, XEERNT R LR

BIRTIRBINE BN 50, B LLEITSHEE KubeletConfig * REZREEKIRE, FHIF
nodeStatusMaximages FI{HXE N -1,

5.3.2. ¥ control plane "7 |mECE N A LLHE

& B LU control plane 1T BB N AT LUAE, :XEKE R IFTE master 11 EREHH pod. BINER
T, control plane T R A A,

BT LU master B N ETAE, BTREE worker 17 5,
-

IR A] LATE R AL EEBE P ER B &% A worker TT7 s OpenShift Container Platform, EiX#iE 5
T, control plane 11 REMEITIC AT LA E,

& e LLE T B2 & mastersSchedulable FEXE /17 sk 22 1L A& control plane 7 52,

BF

LI control plane 7 MBRIABIARTEEECE ol LUFERS, TEHARITH, X2H
1 control plane 7 sREE/EZE 1 worker 7 /R

Pt =

1. 4w%E schedulers.config.openshift.io ¥R,
I $ oc edit schedulers.config.openshift.io cluster

2. EZi& mastersSchedulable %,

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: {}

ﬂ KB true LLRITFIARE control plane W, siXE N false UEE LI control plane 77

ino

3 RIS LAMES L E N,
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5.3.3. %{& SELinux % /RMH

OpenShift Container Platform F2F{&1E Red Hat Enterprise Linux CoreOS (RHCOS) i s £ /5 FI #0122
SELinux /K MH, AT RIZAERE T 204 fFEFH Machine Config Operator (MCO) {8247 s LB SELinux %8
IRME. IERFZEE container_manage_cgroup {E N RBIFR/R1E, &R LA MEB SN IEZE BN TAH
KB,

FRFH

e B%%E OpenShift CLI (oc) .

i =
1. 8/ MachineConfig I &% YAML XX, @0 THIFTT

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]
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. IBFTLA T e &R A1 HH MachineConfig X £ :

I $ oc create -f 99-worker-setsebool.yaml

% E,E
% MachineConfig X/ &N AEAERE SBMEZHNN T RENARREREER.

5 3 4 jj—l—" /\\\IIJ\\DDW*?#Q?&

HE—LERHFRERT, BARFENERFPN—HT RIRMARSE, HTHERERN N IVDIEE, mEEY%
STERT AT SEEIRIN,
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DIk

==
[=]

U RS R A SRR AT S

IRA LU BN AR SRR E -

® Enforcing=0 : ¥ Security Enhanced Linux (SELinux) E2& LA permissive X217, 1E
permissive X H, RERR SELinux —IFMER LK, SEMOCNRFEBEPICKITRE
MR B, BEHTIELEMERE, BATENEETINERGAEA permissive &=, {8
permissive X 28 B F i,

e nosmt : ERAKHPEANMLSLELIE (SMT), ZSLEEARTEN CPUBSZSMNEHEEIE, BAILESME
FIMEHRZEEMEA nosmt, LUBAEBEMBEERT NG, 2ASMT ZARR EES FiiFERe
'Iﬁﬁﬁa'z'riﬁbo

MFEAKRSHTIRIFER, ES 5 Kernel.org NS,
ELUTRRES, BEUE—NATIRRLUTRZELN MachineConfig X4 :

o MERIMARSEB—HNZE. KBIPHER worker BEHIN R,

o [IANEIINEARSERBHAZRSH,

o IETHERECE SR AN A BRI BRI,

FoRFM

o EHIFEZ1THI OpenShift Container Platform EEEHIEIRFFF,

ff

L=

S

1. 5 OpenShift Container Platform 5229318 MachineConfig /£, LUHE MEITRICIERINL
FRECE :

I $ oc get MachineConfig

LN
NAME GENERATEDBYCONTROLLER
IGNITIONVERSION AGE
00-master 52dd3ba6a9a527fc3ab42afac8d120693534¢c8¢c9 3.2.0
33m
00-worker 52dd3baba9a527fc3ab42afac8d12b693534¢c8¢c9 3.2.0
33m
01-master-container-runtime 52dd3bat6a9a527fc3ab42afac8d12b693534¢c8c9
3.2.0 33m
01-master-kubelet 52dd3baba9ab527fc3ab42afac8d12b693534c8¢c9
3.2.0 33m
01-worker-container-runtime 52dd3baba9a527fc3ab42afac8d12b693534c8¢c9
3.2.0 33m
01-worker-kubelet 52dd3bat6a9ab527fc3ab42afac8d12b693534¢c8¢c9
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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 52dd3baba9a527fc3ab42afac8d12b693534c8¢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. QIB—NETFIRARZSEB MachineConfig R4 (40 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:
version: 3.2.0
kernelArguments:
- enforcing=0

ﬂ U RS B E worker 7 o

9 BAFRACEARNSREE RN LAME (05) URAEHLER GRil— MRS EKE
& SELinux permissive #3) .

9 [FATIM NS ER AN enforcing=0,

3. QIEHFVISRE :

I $ oc create -f 05-worker-kernelarg-selinuxpermissive.yaml

4. MENSBEELUEERSRNINTHEE :

I $ oc get MachineConfig
=1

NAME GENERATEDBYCONTROLLER

IGNITIONVERSION AGE

00-master 52dd3ba6a9a527fc3ab42afac8d120693534¢c8¢c9 3.2.0
33m

00-worker 52dd3baba9a527fc3ab42afac8d12b693534¢c8¢c9 3.2.0
33m

01-master-container-runtime 52dd3ba6a9a527fc3ab42afac8d12b693534¢c8c9
3.2.0 33m
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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
05-worker-kernelarg-selinuxpermissive 3.2.0
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

5 KRETS:

I $ oc get nodes

i th Bl
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

AT LLL B, TEN BTSN worker T EMAE AW ER,

6. AIEEAH— worker TP RFINHAKBFITESE (N LM /proc/icmdline ) , LIKEARKS

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

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

&N EEl enforcing=0 SHERMEHMAKLSE,
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5.4. EEFN T EM POD #=Z LR

1£ OpenShift Container Platform /1, f&al LURIETY (= LBV IR 2R AR B AN/ SRAERR I, RECERIE T =
L2478 pod BE. NRIERE X PN ED, B P & A/ B RR il SR BR 117 s £ B9 pod £,

Hid X EEARR T

OpenShift Container Platform CPU Xz &,
pod AE%IE,
BENRERREY, BERRATTRPNREE.
IP bR,
WRIEEAE, SRAPNAEFMERTE,

A=

BEBRNBRIU— pod LR LEFRARIN TR, BN BARERRLIREIRILEET
Mm%, HIb, 21710 4 pod 97T s SLfr EiB21TH 20 A2

podsPerCore S#iRIE T m BN IR SR AR BURF 1T m L RI24TH pod B &, #Hlt0, MR —1NE 4 Nk
2R AT iR E# podsPerCore BN 10, M%7 s LR VFH pod #& LR 40,

maxPods S5 17 | L AZ21TM pod BMERKI W —NEEME, TEET RHEMKE.

541 REENT &K pod HE

AW SHIEHI AR T =B pod 8E LR, 477 podsPerCore 1 maxPods., #1R &R {# X
PRANIEI, DU ER P 2 AR /N B BR il SR PR A1 17 s £ Y pod 8

Blan, MR/ —NE 4 MEE IR T = E# podsPerCore % &7 10, M%7 s _EfVFH pod &2
LBRH 40,

FeRFMH

1 WAL TS AHEERENT KRS ES MachineConfigPool CRD KEXHIIRE :

I $ oc edit machineconfigpool <name>
4N -

I $ oc edit machineconfigpool worker
=1

apiVersion: machineconfiguration.openshift.io/v1
kind: MachineConfigPool
metadata:
creationTimestamp: "2022-11-16T15:34:25Z2"
generation: 4
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labels:
pools.operator.machineconfiguration.openshift.io/worker: " 0
name: worker

ﬂ IRESHITE Labels T,

R’
ﬁl] %*T TT—?—E, Trﬁ //J\\DD%L/’TEXT WJ ﬂl]

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

ff

L=

S

1. NEEEERAEEE LFIR (CR).

max-pods CR BEgi& R~

apiVersion: machineconfiguration.openshift.io/v1
kind: KubeletConfig
metadata:
name: set-max-pods ﬂ
spec:
machineConfigPoolSelector:
matchLabels:
pools.operator.machineconfiguration.openshift.io/worker: " 9
kubeletConfig:
podsPerCore: 10 e
maxPods: 250 )

7 CR 2 E—1M &,
1B ENZREC B RIS,
RIET RBYLIE IR R BPR S T R _EFTIZ1THY pod &,

0009

p= Y=
- 1% podsPerCore % & 0 AT FHXNBR I,

£ Lfs, podsPerCore FIEKIAE 10, maxPods FIEKIAENI 250,
25 N EMIAR, T podsPerCore 7t 2 ER 1A BIBR Kl K 3=,

BT TS EAE CR :

I $ oc create -f <file_name>.yaml

BT RERNZITH pod MEEEN—TEEHE, MAZET RBEMLE.

XEWRE, RIFETRE



1. Fl& MachineConfigPool CRD UEBRENA T BN, #R Machine Config Controller #IEXE!
BEX, ] UPDATING 541k & True :

I $ oc get machineconfigpools
it Bl

NAME CONFIG UPDATED UPDATING DEGRADED
master master-9cc2c72f205e103bb534 False False False
worker worker-8cecd1236b33ee3f8a5e False True False

BE5eRK/E, UPDATED 3£ True,

I $ oc get machineconfigpools
it Bl

NAME CONFIG UPDATED UPDATING DEGRADED
master master-9cc2c72f205e103bb534 False True False
worker worker-8cecd1236b33ee3f8a5e True False False

5.5. {#FH NODE TUNING OPERATOR

T % Node Tuning Operator, LARINfEIEAE &S tuned SF AR LIB IR T RIIRIMERE AL,
Node Tuning Operator BT LAEEBNZ @1 4k TuneD SPHF RSB T A MIMERE b, K S HRE
N ARFHREE—ERENNZL MR L, Node Tuning Operator N IR T —NFi—M., TTm—
WH sysctl BN, FAILMRBEAR A NEEREMRINEE TR L% E,

Operator ¥} OpenShift Container Platform &281t TuneD SFF#HF2/F 7 — 1 Kubernetes SPF 25
HTEE, BRIET BE LEREMIEXE U X R BB E R P TN ERSREN
TuneD P ¥ 2, MBNHFIFIRSESHENME T RLIZ1T, 8N TRLEZT—,

HEREMAZBEEREANEMGR, SHBTERMLEKILESREX LRI TuneD SFERH, B
& TuneD P HERE AT A FABY T R B EIR,

TERRA 4.1 RE=mhR AR, OpenShift Container Platform fr & E & T Node Tuning Operator,

5.5.1. 1/17] Node Tuning Operator <5l #1#&
{5 A L RAZ 15 17] Node Tuning Operator BORBIFIAE,

iz
1 BT :
I $ oc get Tuned/default -o yaml -n openshift-cluster-node-tuning-operator

21\ CR §7£ 7 OpenShift Container Platform SE AR HEIER T SR (i, ©REBESRRLE
Operator Management k&, Operator §E =X FIA CR WEMEMBE X E®R, B TEE LR
b, HHIBBECH Tuned CR, #AIEM CRGSBIAM CRAFH, HETFT S pod FRiHFIERE STHAL
ST RN A B R SUHE,
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DIk

==
[=]

RATERELBERT, & pod FMRKZFAILME N BRI TR AR —MEE A,
BENMNFEmMERXFAE, FilEERBEEREP, A Tuned CR FHATHE pod Hh
HIEES, RO THE pod iMALEMNEE LEES, NZIeeSERN SR &
LUE#9 Node Tuning Operator R A a8 FF pod tRIRIIEE,

5.5.2. BE HEEHE
Operator B E XL HIR (CR) @EW N EEED. FH—E2 = profile:, X2 TuneD EEEE R H AT
K, BED 2 recommend:, FARE LERBEELEFLDHE,

LB E AT AHTE, £ Operator &R ZE A HEIZ D CR, Operator RRMIEI R EFEH CR
MR T IH CR, FRAENARMBE LEMIEXEREEH, RN EHRESFL TuneD FHIHIZAE LT
%Q

EERE
BT HEEBRIAB Tuned CR X Operator Management A2, BRIAER T, Operator #F Managed
4_I7:<7§ ZXIAB Tuned CR #13% % spec.managementState ==F%, Operator Management JRZSH0A SR {E 10
® Managed: Operator RTEERE F R B # BT EIREN R
e Unmanaged: Operator {2 IR ER B HRAE X
® Removed: Operator f§#F& Operator & & BIIR/EXT RN TR
Ao &SR EE

profile: Z32FH T TuneD ELEHLE R H L,

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
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BUMECESR

profile: 432 @10 CR #) recommend: £33k E X, recommend: S4B IRIB LI EHERES
#9575 712K,

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

FISRAEIIRILI -

- machineConfigLabels: ﬂ
<mclLabels>

<match> ﬂ

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

operand:
debug: <bool> 6

E.I-iio
MachineConfig 773 B0/ (HF 88, H#ITEMHE—HY,

INRAER, NEBXEBELE, MRIFXRETLENESWEESE, HNXET
machineConfigLabels,

AESIER,
MmEEHFFILEN. BERFRRLELES (0 2&sLEN) .
TECE AR N AR TuneD E2ES, #5120 tuned_profile_1.

AR RECE.

Q999 609

7 TuneD SFHERRFT X IR, true 3T, false 7%, ERIME N false,

<match> 2 — B TE LI RERH, TR :

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

<match>

TR pod PR B,

AT Bk pod TR {H, HIRAME, <label names> & LAITHES,

a|

oE

0009

S
BT REE (node 5 pod) . WMRERL, &FF node.
S

B <matchs 713K,
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INRFERE <match>, NIFFEERERN <match> BBo RN ITFEEH true, BNIKREBRE false, FEFERN
AsEIWEF NN <match> E3DMEESE, Fit, #®&RE (FH <match> 452) SLLEHE AND 2EHEiz
., Rz, BOREE <match> FIRPIME—T0, EA <match> FIFRFEE D true, FL, ZFIRLLEHE
ORZE Xz,

fNRE X 7 machineConfigLabels, ETF#2REE LALERN25ER recommend: FIRIT4T

Ff. <mclLabels> 1§ EHARECEIR . VL ERBN0E, UERES <tuned_profile_name> #1 F
FHIXE, WAKEISSH, XBEFEHAS <mcLabels> FCE RN 2SE B FE2S T AT AN SEE I,
FEDE T HBINYBREE MR E T m X BEE S <tuned_profile_names>, E41% B BA master
# worker ABMT &, BJfER master A,

7% 5 match #1 machineConfigLabels B2 OR R {ERFiE£#, match Wi LUE LR 5 1P
b, R EH - true, NIAZEE MachineConfigLabels T,

B

LEAETIRRERNTEN, BIUSEEARBEAREN T ROHIIR—HARER
i, FPEEINRNTESSBEAZR—VNSREBRBHDHES T RH TuneD ##1F
NRGFBARSEARE,

Bl - EF TR pod HRERIPLEAS

- 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

RIBEEBSRMEN, LLLE CREFASRE TuneD SFIF#H 2L #: /N recommend.conf XX, LN xS
(10) MEZE SR 2 openshift-control-plane-es, ESEHLEEEE. EAE T RLIZTHASRE TuneD
SRS EERER—T R EREE21Ti%E tuned.openshift.io/elasticsearch I7% 8 pod, INER&A,
NEEAS <match> EB 747 false, MIRGFHEEFIZIFEM pod, 77 ik <matchs> 951 F(EH true, 77
mrEthEZE R node-role.kubernetes.io/master 5 node-role.kubernetes.io/infra,

ISR LR LA N 10 WECBESE M S S, NN A openshift-control-plane-es E2E%E, FHETE
EHEMEEES., NRTR/pod IREHERTE, NEEILENE_SHNEES (openshift-control-
plane), fN1RA2RL TuneD Pod EEH 1% node-role.kubernetes.io/master = node-
role.kubernetes.io/infra 8977 = 217, NN FAEES,

&/, BLES openshift-node HIfLEJ &K (30), ©i%%E <match> 4>, HEUILIBAIEE, MARAET

REFEREMLEAESHEES, ERFEN—NERTME T RMEEESRIXE openshift-node i
E%C
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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
| i
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

FALSE

fl - ETHISECE R

apiVersion: tuned.openshift.io/v1

kind: Tuned
metadata:

name: openshift-node-custom
namespace: openshift-cluster-node-tuning-operator

spec:
profile:
- data: |
[main]

PRIORITY 20

——————————————————————————

NODE

node-role.kubernetes.io/
master

NODE

node-role.kubernetes.io/

1 1
1 1
I 1
1 1
1 I
1 1
1 1
1 I
1 1
I I
1 1
1 1
] OR I
1 1
1 1
1 1
I I
] I
1 1
1 1
1 . I
i infra I
1 I
1 ]
] ]

TRUE

v

USE PROFILE
openshift-control-plane

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

NREFEDT SRHEHBIFIER, HEWT RN ERE BRI RN T R RESIRE, REQE R

Tuned CR, &G0IEBE W HZREEM,

553. &R REMINRES
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DT RERRPIENRIAEESE.

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

M OpenShift Container Platform 4.9 48, Fi OpenShift TuneD EZE S #BBE TuneD FiFa—iEiR
fit, TATLUE oc exec (P DT ABXLEEENRNE :

$ 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. X #FH) TuneD P2 R4
TEfE M Tuned CR ¥ profile: 3 FE X BB E LECEENT, XRLT TuneD #&f4 :

[ ]

audio
[ ]

cpu
[ ]

disk
[ ]

eeepc_she
[ ]

modules
[ ]

mounts
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[}
het
[}
scheduler
[}
scsi_host
[}
selinux
[}
sysctl
[}
sysfs
[}
usb
[}
video
[}
vm

Hep—SRA R T —ER RS EThEE. BRIASRFLLT TuneD f&# :

[}

bootloader
[}

script
[}

systemd

MEEZER, i5SH Available TuneD Plugins #l Getting Started with TuneD,
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5.6. {3/ POISON PILL OPERATOR £ =

&AL Poison Pill Operator BEEH SIS AREMNT =, MR R/MEERENAEFH
ReadWriteOnce (RWO) BHSHLN E], HEXEInHHENRETTERE,

5.6.1. XF Poison Pill Operator

Poison Pill Operator TE£E 17 21T, HESHIRI NI EEMNT =, Operator
MachineHealthCheck ¥l g5 keI E 17 BRI, 77 B R R
f, MachineHealthCheck ¥E4 62 PoisonPillRemediation BE X %i& (CR), X&fi’k Poison
Pill Operator,

Poison Pill Operator R AEEF L ERENHAERFNENNT, HEXERNBENRETES
=, XLt IPMI 2% APl FEBSmMMNMES T =, #eI{EAL Operator REHF TR, TILREHRERE
24, MEEEFEANERMEMSKA B AREERNE,

5.6.1.1. 7 f# Poison Pill Operator Eci&

Poison Pill Operator {£ Poison Pill Operator iy Z2[f s fillE# PoisonPillConfig CR, &#H
poison-pill-config, #EALAGw#iX4 CR., B2, #£FiEJ Poison Pill Operator &% CR.

PoisonPillConfig CR R E XA EHBIE Poison Pill sF#H2E,

PoisonPillConfig CR R{LLF YAML 34 :

apiVersion: poison-pill. medik8s.io/vialphai

kind: PoisonPillConfig

metadata:
name: poison-pill-config
namespace: openshift-operators

spec:
safeTimeToAssumeNodeRebootedSeconds: 180 ﬂ
watchdogFilePath: /test/watchdog1 9
isSoftwareRebootEnabled: true G
apiServerTimeout: 15s ﬂ
apiCheckinterval: 5s 9
maxApiErrorThreshold: 3 G
peerApiServerTimeout: 5s ﬂ
peerDialTimeout: 5s G
peerRequestTimeout: 5s %
peerUpdatelnterval: 15m
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e EEEN S MBI LN E, SRS Operator IMBE— N TRENT REHES,
Operator BEITEXAMEM TR, B2, MREFRENT SBARREK watchdog &8Ef, Az
SO EE A,

T m# watchdog &AM ZE. MR watchdog % #&Frf, PisonPillConfig CR ¥
FERXHEFHSIS.

EEREEEARERET SNTRHER. RAMERT, SoftwareRebootEnabled M{E%E N
true, EEARHER, FRHSEULEN false,

IEERES AP IRSSHRMFENBN RN H, 8 T ibiFE A, Operator K5 3#h

EERES APl IRSSHRHIEERIE,

BE—IBIE, BEXNEEE, TRFBKRERKRSS.
BEESXE API ARS5 25 REATHBIN RSt ],

155 peer BT REAUHBIT R LT [H],

FEREM peer TRHR AN BB I [H],

BEEEHNFERMGE, M IP b,
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5.6.1.2. %F watchdog %%

watchdog & Al LARA TFEE—H :

M7 HRBOEE A

SeiEHENHLZRRNES S E

B4k softdogh L HERIEE LS 5

4 watchdog #1 softdog % &4 A B A HF i asfE TN 88, XL watchdog % F FH{RTE
KRB RFENNEHFALDIRE. SHEESES FE watchdog BN SRLLEBAE A FRERS. it
AR RE AN IR R A TER P, MIEH. CPU RRLAKMLHMAVIMIER, MRS
iFHA, watchdog EERMBMXKETHR, XEaMAERHEET =,

4 watchdog #%# It softdog % & H A5,

5.6.1.2.1. T f#{#H watchdog % ## Poison Pill Operator 175

Poison Pill Operator {RI8{F7EH watchdog 1% & R EFMRUEREE.

INRAEE THEH watchdog K& F AT, Operator 2R THTHE. MBLARCEFL
watchdog %%, Operator &5 A softdog & & FH TN

MEBEAZFF watchdog %%, TiLERSikACE, Operator B FEAKHELREET =,
HbBHR
Bdi& watchdog

5.6.2. {#1f Web #®#l& %% Poison Pill Operator

& aILL{E A OpenShift Container Platform Web 1##il& %% Poison Pill Operator,
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FEREM
[ ]
LIE A cluster-admin R &35 %,
i =
1.
1£ OpenShift Container Platform Web #2555 E Operators — OperatorHub,
2.
MTEIF] Operator 51Zk#1£3& Poison Pill Operator, A H.if; Install,
3.
BREEAMGRZRMBIAERE, LR Operator 2% openshift-operators i
Ze ],
4.
= Install,
AR :
1.
S ¥l Operators - Installed Operators T,
2.
7 Operator EBRELE openshift-operators @22 [Ath, HIRABZE N Succeeded.
IR Operator ZHAMINEE :
1.
5% Operators — Installed Operators i, K& Status SIhEEHEMAEE RN
(=1
2.
¥t A Workloads —~ Pods T, &% poison-pill-controller-manager %i H fh i &5 W] il
pod HIH .

5.6.3. ff CLI %% Poison Pill Operator
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& eI LAl OpenShift CLI (oc) %% Poison Pill Operator.

BT LIIE B C 4 & 22 A sk openshift-operators & 22| %22 Poison Pill Operator,

BHEEEACHMALEEhZRE Operator, HRBLUTSENIT.

E1f openshift-operators #5422 [A|h %%k Operator, EHRES TR 3, HNFEHH Namespace B
£ X %8 (CR)H1 OperatorGroup CR B4,

FeRFH
[}
%% OpenShift CLI (oc) .
[}
LLEA cluster-admin R &55%,
Pk
1.
77 Poison Pill Operator il Namespace B X ¥&(CR) :
a.
#E X Namespace CR #{&% YAML X, #0 poison-pill-namespace.yaml :
apiVersion: v1
kind: Namespace
metadata:
name: poison-pill
b.
E | Namespace CR, Hia{TUA T4 :
I $ oc create -f poison-pill-namespace.yaml
2.

@& OperatorGroup CR :

#E X OperatorGroup CR &% YAML X, #0 poison-pill-operator-group.yaml

196



apiVersion: operators.coreos.com/v1
kind: OperatorGroup
metadata:
name: poison-pill-manager
namespace: poison-pill

Zf|E OperatorGroup CR, iHaTUTH%E :

I $ oc create -f poison-pill-operator-group.yaml

3.
fIJ#—" Subscription CR :
a.

#E X Subscription CR #{&# YAML X, #l poison-pill-subscription.yaml :

apiVersion: operators.coreos.com/vialphai

kind: Subscription

metadata:
hame: poison-pill-manager
namespace: poison-pill

spec:
channel: stable
installPlanApproval: Manual 9
hame: poison-pill-manager
source: redhat-operators
sourceNamespace: openshift-marketplace
package: poison-pill-manager

IEEEERE Poison Pill Operator Miap 5 22[d], ZE £ openshift-operators
Z2[H] &% Poison Pill Operator, H{E Subscription CR H{57E openshift-
operators,
NRERIEEARAME B R PREERATUS, NFHE AR % E )y Manual, 1k
XL B ARBEHHARAE, BREHEED) CSV aILlsER R ERIF ot
b.
FE0|E Subscription CR, iHZfTULT&% :
I $ oc create -f poison-pill-subscription.yaml
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& CSV HRRIIEREZ T RID

I $ oc get csv -n poison-pill

Rt o
NAME DISPLAY VERSION REPLACES PHASE
poison-pill.v.0.2.0 Poison Pill Operator 0.2.0 Succeeded

2.
Ik Poison Pill Operator @& IE{EIE1T :
I $ oc get deploy -n poison-pill
Tl R
NAME READY UP-TO-DATE AVAILABLE AGE
poison-pill-controller-manager 1711 1 1 10d
3.

$5E Poison Pill Operator 2% flI# T PoisonPillConfig CR :

I $ oc get PoisonPillConfig -n poison-pill

it
NAME AGE
poison-pill-config 10d
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FUFEA M pill pod 2B 2 FEFHES D worker T EiETT -

I $ oc get daemonset -n poison-pill

Rt B
NAME DESIRED CURRENT READY UP-TO-DATE AVAILABLE NODE
SELECTOR AGE
poison-pill-ds 2 2 2 2 2 <nhone> 10d

control plane 17 A ZFXA BT,

5.6.4. BB EN SRR ELLEA Poison Pill Operator

FRAUTSEESRERIEERE M Poison Pill Operator M LR FE,

SEREH
[ ]
& OpenShift CLI (oc) .
[ ]
LLE A cluster-admin B A &3E %,
iR

fll#—4* PoisonPillRemediationTemplate CR :

iE X PoisonPillRemediationTemplate CR:

apiVersion: poison-pill.medik8s.io/vialphai
kind: PoisonPillRemediationTemplate
metadata:

namespace: openshift-machine-api
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name: poisonpillremediationtemplate-sample
spec:
template:
spec: {}

& PoisonPillRemediationTemplate CR, #HZ{TLL T4 :

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

Bk EH MachineHealthCheck CR L 5[ PoisonPillRemediationTemplate CR :

£ X = E#H MachineHealthCheck CR :

apiVersion: machine.openshift.io/vibetal
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"
maxUnhealthy: "40%"
nodeStartupTimeout: "10m"
remediationTemplate: ﬂ
kind: PoisonPillRemediationTemplate
apiVersion: poison-pill. medik8s.io/vialpha1
name: <poison-pill-remediation-template-sample>

EEABERRFAE R,

ZE I MachineHealthCheck CR, EiafTUATHS :

I $ oc create -f <file-name>.yaml
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EEH MachineHealthCheck CR, i#H&fTLATfa% :

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

5.6.5. X} Poison Pill Operator # TR

5.6.5.1. B MEEHERR
[i]

1EEE%} Poison Pill Operator Mjn] ST EEHERR .
BRAR

&% Operator B,

5.6.5.2. AT HESE
a8t

2 %% Poison Pill Operator, {BsPi#REFRTTA,
BRAR

Ke# Operator HE&HRHEIRHES,

5.6.5.3. KA MK
a8

— AN FRENT RREHES.
BRAE

BT TS5 IE PoisonPillRemediation CR ER 2 0E :

I $ oc get ppr -A

IN5R MachineHealthCheck #£HlI237E 77 s X H AR % B il PoisonPillRemediation

CR, iF& MachineHealthCheck #HI2EE, 4, E#ER MachineHealthCheck CR 25 (&

RN EIR P R HIALSE.
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MEBIE T PoisonPillRemediation CR, &R HAMS FEE T mail s RITAL.

5.6.5.4. f£iHl#; Poison Pill Operator J5, T ' #HE&EMH s Poison Pill Operator FiRtLFTE

7=

BMSEEPE; Operator |5, &7F1E Poison Pill Operator ¥il&, #sriri/if24k. A& CR FIf B
#& CR.

RAE

ZBR Poison Pill Operator Fil, HiZTA T B RS FTREBMTTR -

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. Hth BY iR

ZRMZEIF P Poison Pill Operator, MNEEEZER, ESHEZREMLE A
Operator Lifecycle Manager.

MEEHHBR Operator

5.7. {8 NODE HEALTH CHECK OPERATOR #E 7 R #&

{81/ Node Health Check Operator 3EEZ8E NodeHealthCheck 2#I23, 2RISR A AR =,
F#{EF Poison Pill Operator &S AR =,

Hi 5w

[ ]
{81/ Poison Pill Operator &8 77 ==
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BSERFITR

B

Node Health Check Operator RE2— M HEARTEIhEE, BT IhAE Z‘%fllllar‘unﬂﬁ
FEFRMN (SLA) XHr, BIEERTEEH AR, AEFHEEE "M EPRERSI]. X
SRR ThEERI LU A P IRB I AH RS, HAENREFAMBR#EREEL

BRIBEATE R FSCENIFE, 5535

https://access.redhat.com/support/offerings/techpreview/,

5.7.1. %F Node Health Check Operator

Node Health Check Operator #8%E NodeHealthCheck £33, 5% il NodeHealthCheck B3
¥EIE(CR), Node Health Check Operator it %% Poison Pill Operator {F A 2RIAFNUEL R 7.

Operator {f FA{EHI 250 M LR b1 MR, 15123208 —1 NodeHealthCheck B3 X ¥
HB(CR), ZBHIRE X —HEHMBERIAET BRI,

L7 REREERNBITRET /i, BBt RN CR. Hi, T REREHE
£f# PoisonPillRemediation CR, E4:fii’kx Poison Pill Operator &8 FEERM T =,

NodeHealthCheck CR E{ILLF YAML 34 :

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
hame: 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

203


https://access.redhat.com/support/offerings/techpreview/

OpenShift Container Platform 4.9 i s

- type: Ready
status: Unknown
duration: 300s ﬂ

BBt ARTFENESENT RBE ClaoERR) . NRERT RBES Tt
minHealthy % ERMBRE, MBI, BIAMEH 51%.

Bh L EEETRIANBUS B, RN S vr R R . BAME AR, BR, B AFR R Rk
HHE SRR, Hli pause-test-cluster,

BRI RS, SBHPNT RSN AR, HFERMI I RE. SF
worker 7751, ¥ Operator KRMFIEFHEEALN, CRELEBEHFNAREET =,
LABAAE LR REHBI S

©

e BN R R SRR, 180, 7E Poison Pill Operator #,

L4

BESEEREMNIIEIFRAAILER selector, ENIMENZE, AFEEMET <.

©

FERET R2SHI T RENZEASIXR,

BET RRORBGEBI RN A, MREEN I RIRR T &4, WRMEBEXT R, BRI REK
AIRER B RERTY m LA T B K H 4L,

5.7.1.1. T f& Node Health Check Operator T

L R AR, Operator RIS EEZ VD HM T RFRE, MREBENT RBE8T
NodeHealthCheck CR B minHealthy FE:hisEEE, EHIZR MR BfE A SR M BuEtR i
HEMEAE OB — M CR, #MBUE, TR SEN R E T,
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LT R TFRERER, ZHR2ESMERAIBHBURR,

5.7.1.2. X TV R AR L S Y SR R & 2

LRNBET RERREMNSGRROEN, TRERRERBRSVSGERRERZR,

8 , OpenShift Container Platform 5 machine-api-termination-handler #Z& HEIAK
% MachineHealthCheck %,

LUR AR T3 E T R E SRR ER BRSTh

MRIABRINBRERE, NV REREESRERNFRENT =, B2, TRERR
BRRBIRLTF Terminating KEMWFRET R, AN BEELRELIELTF Terminating IKEH
REEERT =,

BEHBRRA

INFO MHCChecker ignoring unhealthy Node, it is terminating and will be handled by
MHC {"NodeName": "node-1.example.com"}

MBENTRANBEERE (0, unhealthyConditions 77 Ready) , SH&EREDIBE
AN ERERE, N REREEHER.

B&HR 6

INFO controllers.NodeHealthCheck disabling NHC in order to avoid conflict with custom
MHCs configured in the cluster {"NodeHealthCheck": "/nhc-worker-default"}
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LRFERANNSRERE, NSERSAT RERREE.

BEHERA

INFO controllers.NodeHealthCheck re-enabling NHC, no conflicting MHC configured in the
cluster {"NodeHealthCheck": "/nhc-worker-default"}

5.7.2. fif Web #£ill& %% Node Health Check Operator

& eI LA OpenShift Container Platform Web #2§l5 %3 Node Health Check Operator.,

SeRFH
[ ]
LLE A cluster-admin Rl &55%,
it 3
1.
1£ OpenShift Container Platform Web 15 5 E Operators — OperatorHub,
2.
5% Node Health Check Operator, A5 = Install,
3.
RBREEANGRAZRNEINERE, LUARSE Operator £33 openshift-operators 54
Ze ],
4,
= Install,
AR :

S El Operators — Installed Operators Tl .

206



7 Operator EBRELE openshift-operators @22 [Ath, HIRABZE N Succeeded.

IR Operator ZHAMINERE :

5% Operators — Installed Operators Ui, K& Status SIhEEHEMAEE RSN
(=

S#i3 Workloads —~ Pods T, 317 openshift-operators i H thii & 7B pod B9
B,

5.7.3. A CLI %% Node Health Check Operator

& eI LA OpenShift CLI (oc) %% Node Health Check Operator.

FRFM

%% OpenShift CLI (oc) .

LB A cluster-admin Bt 513 E%,

77 Node Health Check Operator il Namespace B3 X ¥ i& (CR) :

7E X Namespace CR &% YAML X4, #0 node-health-check-namespace.yaml

apiVersion: v1
kind: Namespace
metadata:

name: openshift-operators

ZE | Namespace CR, iHia{TUA T4 :
I $ oc create -f node-health-check-namespace.yami
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2.
il OperatorGroup CR :
a.
7E X OperatorGroup CR &% YAML X, #1 node-health-check-operator-
group.yaml :
apiVersion: operators.coreos.com/v1
kind: OperatorGroup
metadata:
name: node-health-check-operator
namespace: openshift-operators
spec:
targetNamespaces:
- openshift-operators
b.
E | OperatorGroup CR, HZ{TUUTH%S :
I $ oc create -f node-health-check-operator-group.yami
3.

fIJ#—" Subscription CR :

%E X Subscription CR 3 {#% YAML X, 1 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

FE0|E Subscription CR, iHZfTULT&H% :

I $ oc create -f node-health-check-subscription.yaml
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& CSV HRSRIIEREZ T RID

I $ oc get csv -n openshift-operators

it
NAME DISPLAY VERSION REPLACES PHASE
node-health-check-operator.v0.1.1 Node Health Check Operator 0.1.1
Succeeded

ZE Node Health Check Operator 2 5 IEFEIA1T :

I $ oc get deploy -n openshift-operators

LTl N
NAME READY UP-TO-DATE AVAILABLE AGE
node-health-check-operator-controller-manager 1/1 1 1 10d

5.8. TR REHSIS

EEAEHSIS T RNFENTE LN AEFTINZETT, FSHELEME (evacuate) HHXH pod, *f
FHERZRESTHYEMN pod, FRENTHMEE, N TREFHENEM pod GBERBIRE) , 5
DHEBRENEBE— pod N FENDARRZE. RENERE pod LM AIFFLLETHA AR
TR AREFmS, BEmMAEES, BEFAEEFEENERAT RRXEKYE, MR pod £7H
TR ASES M,

A= SR IMAIEZ T X B AR T R, HWINEMAENK registry. HENT /BT RRFES
RAFXRT R, BBMETREEIGER.

5.8.1. XTEH S| FIBTRBEMBEHIT R
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EHGIEEXR OpenShift Container Platform EliZRf9404 (MNE&H2ZF Pod. registry pod fkiiE
pod) BT RN, HWRZELE=ANT A ATETXEHE,

UTHSRERT, ERAKANT STAKN, #£ OpenShift Container Platform _Eiz 1T FTRRFE AT AE
2R ERSS T -

TR ARCHARRFE, A pod #RMUE.

% R LEIZ1TH registry pod HIEESEFHEBERT R B £, Node B BIERMZfTHA
registry pod,

TR B RERC AR, FHEBHE.

AT RERFHA pod limBIIRS RN ARERMERR, BECIHERBZERNT
Ao

L =AY A TEMEEAGN, hIBFARERRS . B2, BT pod FHE, #HiEEIHHRD]
B MR — T %A registry pod., Htt 1T R — P 2BEM A registry pod, ZFE=4
registry pod AEEIRE— T m L, HER pod KREKMELIBG LA registry pod BEBER—T7 =

0

B n{s =2

[}
MB B X pod RKXEKMERNELSER, HSH XM R KBRS FHAth pod HiE
pod,

5.8.2. [ pod RXEKMEHSIF TR

Pod RAXEKMMT m R KEXMMERR, MREBHMESHAIEREE pod, MALUERT KX
Xt Pod RKHEKME R LURE i EHIHfmIFHY.

EXAN AT, MEIERAIEMBEETRTH, B—NTABEFHSS, FREE registry Pod 15
TEES—N T mLEiETT, oc get pods ¥ pod x5 7 unready, BRIEAEM T malAlE, —BE
ANV aH, FAFA pod kEBFERE, TN AT UER.

iy
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{85H pod RXEMEHSI ST -

YR T A LARCE pod KB -

apiVersion: v1
kind: Pod
metadata:
name: with-pod-antiaffinity
spec:
affinity:
podAntiAffinity: @)
preferredDuringSchedulinglgnoredDuringExecution: 9
- weight: 100 e
podAffinityTerm:
labelSelector:
matchExpressions:
- key: registry ﬂ
operator: In
values:
- default
topologyKey: kubernetes.io/hostname

FATFEE pod RKEBERI/NTT,

T S fm i A,

FmEF R ENE, EeEFNERSNT R,

fisek FA SRR RE RIS L FA R KRR pod #R3E, $EEARS B9,

BEFRRFINA pod LHRZEMNE pod #lig&sh matchExpression SEMEE A 2
X%k, AILLZE In. Notin, Exists =% DoesNotExist,

KPR ES B BitR registry pod B registry=default }7%, Pod <B4 aI LA R
Kubernetes PLE2FAR,
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EVRE SRS S 4 vh /5 A MatchinterPodAffinity AR predicate,

MR TEEERS.

5.8.3. T UM EH 51 S TREMSRMT =

HEXRZBIERT, 21T OpenShift Container Platform MM pod 2AF— P ENEHRO.

PodFitsPorts JE 2R predicate fifR:& A EAERROMNEMEEHRZE pod ER—T R Liz1T, #H
IKBE pod [RKEKME, MRIEMIFKE IP MEEEBRCIE AN, WAREEREHMbIERE,

MR HEIF pod #Kii AWS Elastic Load Balancing S/ -8BIRSS Eciaal A, MWIHIZARSS f1 i
NERHZS pod E)S.

HRDIUBER S, BHEES pod TEERARET RO, X, FSUERRBREFNEMBRETRER
L SR NE 3 (N

5.8.4. EREHEIT TR

HEFT A1, BUGED eted BIELLB X T R EHIIBIREE K,

X FEER T oc login AT R kubeconfig X4 i EBERMN AT
= OpenShift £8f, oc adm fp S ERBIFHBPET RETRELEFEH. XEREN
openshift-oauth-apiserver pod &#Hiz17, E’4 cordon, #EATLAEM SSH 1A 71 =,
ML TSR,

HEH T OpenShift Sk, EHBIMPEZEN TEEFHE Pod, BE, XHMEH
pod (KEIREMTENE pod) REL—EHIN EISEIEFSIEREBAEX KR,
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PETRIERES :

RV RERCAT T HE -

I $ oc adm cordon <node1>

2.
BEZe T R LUMBR AR IEAEZ 478 pod :
I $ oc adm drain <node1> --ignore-daemonsets --delete-emptydir-data --force
R R BB 5 B E X pod HETiE (PDB)XEXM pod JoEMIKBRAIES IR,
ol
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.

EXFERT, BXRIZ1T drain i85, 700 disable-eviction tRic, XfF5id PDB &7 :
$ oc adm drain <node1> --ignore-daemonsets --delete-emptydir-data --force --disable-
eviction

3.
LA debug =i A 5 -
I $ oc debug node/<node1>
4,
R E RPN /host :
I $ chroot /host
5.
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I $ systemctl reboot

Hal, 7=t A NotReady K7,

H-

N
p o
;

il

E— 5955 OpenShift £8fh, oc 4 1E cordon # drain 17 S RIEET
%M, EN openshift-oauth-apiserver pod & Hia1T, EaTLUEMA SSH iFE
BT RIFPITES.

I $ ssh core@<master-node>.<cluster_names.<base_domain>

I $ sudo systemctl reboot

ERERE, BITUTRSET RINC AT LURE

I $ oc adm uncordon <nodei>

4

al

E—L 57 X OpenShift &£3f#, oc #4H7E cordon fl drain 77 RS RIEEL
;5fEM, E4 openshift-oauth-apiserver pod & Hia1T, EalLUEM SSH i
B FFECHA BT,

$ ssh core@<target_node>

pod-resources/kube-apiserver-certs/secrets/node-

' $ sudo oc adm uncordon <node> --kubeconfig /etc/kubernetes/static-
. kubeconfigs/localhost.kubeconfig

I $ oc get node <nodel>

i

NAME STATUS ROLES AGE VERSION
<node1> Ready worker 6d22h v1.18.3+b0068a8
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BiniE 2

BX eted BIRHDMIEE, HSE Y eted B,

5.9. {88 AL [EIBURE BT s BT IR

ErEMA, EabuRad bR OBCREREIR, MimfEA OpenShift Container Platform #fR 17 <&
WHRTT.

OpenShift Container Platform 7 st P #h R BUAGHI R B -

BFHRLFOWY : BERELILHER.

BB O : BEREAHEMIEZ1TH pod 51 AMEHE,

5.9.1. 7 fRaMend@id b BB R E A LA SR

A { AR BR B (E SR T B AR B3R B,

R EGEE T WBREEN, TR AEMEIM APLHE pod GRERSR. WER pod S#1MH
PR, MARLIWEMER. RE pod HEHMER B A ABKREE, FEARRT. MPET EEHE
EH, eaBlkass, FHEHEEBE oc logs iR EARE,

eviction-soft - BUIXERE{EFF KBRS — 1 BT 5 45 E A9 2 50 RIS

removal-hard - FEIRER B %A TR, MEWERE], OpenShift Container Platform Fi&
37 BPSRE AT B,

TR T REREE -

& 5.2. ATEERBLIK OB E
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MemoryPressure memory.available TREMTANE.

DiskPressure def ilabl TRIEXHRY. nodefs S5
e nodefs.available SRS imagefs E 897 A
e nodefs.inodesFree ZAIEREI T R,

e imagefs.available

e imagefs.inodesFree

al

X F evictionHard, EWJisEMAEXLESH, MREEGEEMESH, NRNAK
EMSH, HiREBETEIESIE,

MR AEPTRRBELTF8), BREBTHXEKNTREE, IR AT SfFRFEEE true 1 false
k. Ak, AERFRTESMEARLMFERREK.

ERhEXFERAHDE, &6 A remove-pressure-transition-period Fric Fi2H] OpenShift
Container Platform 7E4E% H: KRB S F RN [, OpenShift Container Platform F&BEER
REDHLE] false g, FEREEHAPRPIEIOHERE H K505 B RIX BR B 1L,

5.9.2. T @@t 5% B BR &

B BRIk SE T =k cAdvisor ik B9 E A8 SR E MTT R B ERIFLE Hilk

BB BER RS R T A5~ -

% SR bR BB AER s (EBRERT) . BIAMED 85,

BB B Z RS REa o (UIBEETR) . BIAMED 80,

S FEEBIR O, SR EE L HRERUTERRE,

* 5.3. AT ERERERNFOIRNEE
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wiE sk

imageMinimumGCA B B IR IRE&RE, RABGRNISNFR, FIAED 2m,
ge

imageGCHighThresh it & fii&i R OIRMBEEREE 2L, UEBHFRR, BIAMED 85,
oldPercent

imageGCLowThresh Bgb BB E RS EEE o, UBRRR, BRIAED 80,
oldPercent

BRIZTHRBESER B RN EERIIE

BREIEZE D —1 pod iz {THE&RIIFIR,

EH T AB&BTIR,

FEHERET, FHEEMNSMIN. ARG FE. MRERELZT (EAE—IPHKR)
FENFRWE (EABZANR) , SFtrLSaenE, EREGIRCEE TURIRNEZT. RE,
A GG ER AR BN R B THER,

—BIHEE, B%MR&InEHE, ERWHREIERE.

5.9.3. HEHBMERECE B BIK

ENERR, FalLhiin &I EREE IR kubeletConfig X & EcE OpenShift Container
Platform HUTHIK B AR,

h

N
p o
;

il

OpenShift Container Platform R84/ HBREE BRI —1 kubeletConfig X %,

B URE L TILNESAS -
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[ ]
AR PIER
[ ]
B ENER
[ ]
BL&IRER
FRFM

BMAL TS NEERBENT KBRS S MachineConfigPool CRD XKHXHIFRE: :
I $ oc edit machineconfigpool <name>

#lin -

I $ oc edit machineconfigpool worker

i el

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

WESHILE Labels .
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7
MRIREARF, THRIE/EX, Fm :

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

HECEE BB EE L BHIR (CR).

B

MBAIF—IXHERSGE, =& /var/lib/kubelet 1 /var/lib/containers/ i F[E
—X#XR5iH, NEARSHENTESMAKEREE, BAhellHakiiid. X¢
G % HKER,

BHRHIF O CR MECE B

apiVersion: machineconfiguration.openshift.io/v1
kind: KubeletConfig
metadata:
name: worker-kubeconfig ﬂ
spec:
machineConfigPoolSelector:
matchLabels:
pools.operator.machineconfiguration.openshift.io/worker: "" 9
kubeletConfig:
evictionSoft: G
memory.available: "500Mi" ﬂ
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%"
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evictionPressureTransitionPeriod: 0s ﬂ
imageMinimumGCAge: 5m 9
imageGCHighThresholdPercent: 80 Q
imageGCLowThresholdPercent: 75 @

X RBGE TR,

fEEN SRR E PR,

IXBRIEHY - evictionSoft = evictionHard.,

E TR ERERAR A (S S BSKBR B H.

POXBR TR, WS AERT eviction-hard,

ETRERMRMA ESHIEREE, % F evictionHard, ZBFiiEEMBAXLESH,
MREAREMASH, WRNABENSE, LiRkOBRETEEETRE.

FRBRIRBRH: 0 PR B R A9 ],

BRI B R GRET, RABHGRIRNER,

4 BB BN E RER S (UBBERT)
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BfTLAT a5k AIE CR -
I $ oc create -f <file_name>.yaml

lan -

I $ oc create -f gc-container.yaml

ik

I kubeletconfig.machineconfiguration.openshift.io/gc-container created

BMAL TR R bR OIREEEK, EEBE LFIRTBIEEM Machine Config Pool &1
UPDATING &N “true”, BEIEHELLENMILE :

I $ oc get machineconfigpool

i el

NAME CONFIG UPDATED UPDATING
master rendered-master-546383f80705bd5aeaba93 True False
worker rendered-worker-b4c51bb33ccaae6fc4abas False True

5.10. 5 OPENSHIFT CONTAINER PLATFORM &8 i T S oK KR

HRHFEATENFHEFRABRERD T RFERIE6A, FRE 5842 CPU IRGEHREHMEKR T =4
# (40 kubelet 1 kube-proxy ) ARHRRGHHE (40 sshd #1 NetworkManager ) [, @itigE
ERENEER, Sy AERFREEXTRTAT pod FANFESR CPU MIREHENESZER. &
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AILLSE1T OpenShift Container Platform B3R E T a9y system-reserved CPU HINEFHIR,
AILAFF R sUREFNZ B R EEF IR,

5.10.1. 7 RMEH T =S o ECHR

OpenShift Container Platform #2577 R4 4R EM CPU HIREHFRETH AT RIXE -

Wil 30

kube-reserved b % B TF OpenShift Container Platform, $HEZEREH CPU A
EHRAINE system-reserved L&,

system-reserved S BIMAE AT RAGFIRGHHE (40 CRI-O # Kubelet) {REBHIH
B, BRIMZBEURT OpenShift Container Platform #1 Machine Config
Operator A, #iA machine-config-operator ¢ /ZHHIEkIA
systemReserved %,

MRFRRERS, MNEARAMEL. WRARREEFARC, WA ERBRIE 5 A 55 KRR

TRAS,

N
a1

fEfmI A reservedSystemCPUs SHURHI{REH CPU LA A kube-reserved =%
system-reserved #1749 Ed.

5.10.1.1. OpenShift Container Platform #{al i & B2H %R

AR RBERBEUTARRIS :

I [Allocatable] = [Node Capacity] - [system-reserved] - [Hard-Eviction-Thresholds]

k

N
p 3
;

il

Allocatable 12#t# Hard-Eviction-Thresholds A2 &SRSl 5£tk, Al
Allocatable BI{ETETT s 5 il SC e,

MR Allocatable K fifH, ©a#ixHN 0,
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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

BT RIS A Ra TN kubelet fFAMRSITIR. NFE{LECE system-reserved S8, HHAT
=it API EERT T RMNEIR, 77 =BT /api/vi/nodes/<node\" /proxy/stats/summary,

5.10.1.2. 7 s an{al 55 il S5 e BF R R §

TRALRIEREN TS EERS pod UMK IRE 2, IIhEERTLIBIIE pod EARSIRS (40
FEBTNAIT RNE) B CPUMIREFRR, MMEZRS T RSN, MRS RITEY, E8
SR ZARYE B AR B BREE A

T EA— I FM cgroup 22 4R35 B Hext FIRMZAR, © 0l L BRI I IRSS FE N E K,
A pod S#E%X M cgroup EREHPEE), SRETTHAERE,

EMANZENRFEFRIERSFEN pod —HEXNRFRGTTHE. RO AR EHRER
HARRL, WITHREFENREHBEN—NBLHTER, BidfE system-reserved Fi5E CPU fIN
EHERE, NRGTFVHERS CPUHIRERIR.

s HSC e system-reserved BRHIBIBH IE X8 R GRS CPU MINEIR. Hit, XERGRSS A
HERHBAERR killer 4R, BITWEBINE, REENT T TIHARER, HHLHE system-
reserved, BIERILUfAE, MR XERGRSENZHDHEMHIESBAERR Killer Z1IEEH, B[LL
e,

5.10.1.3. T fRIXBRIBIME

MREANT REMAEEN, XAESIZMENT RUKIZT <R LZTHAA pod. fi, AT
FREAFENRETIIETIMAIAERREY, MERRSERIRERFTBEANTENE, TR
RELHE TR RIERNTHEE,

&I LA A --eviction-hard IRl FRE—LAEF. 83T R ENRETRASETZENHIE D LI,
T RRZRIKER pod, MRT R EEBRGITFIHE, pod MAESHRHBILE capacity - eviction-hard
M. Eit, pod FeeERAENABIRER RIKSIIKBRS =i TS M HR.

THRERT T R S ECERIRN

REEH 32Gi

ot
%
feim

--system-reserved 4y 3Gi
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--eviction-hard %X &3 100Mi,

SFXANT R, BT Ao EENER 28.9Gi, MR T AMRGEHLGRAEFREHEEE, N pod 8
" ATE N 28.9Gi, FHH kubelet &1E#BT X4 R EA KR pod.

MEEBI T cgroup HEHISEHE T el 9 ECE (28.9Gi), #B4 pod XF BT 28.9Gi, BRIEFRGIST
P REFENAERT 3.1Gi, BNARSHITIKE,

MRRGTIFHESERAREMEREE, BLELHID, pod RTFET RAFFARIERATHE IR HRE
cgroup H4T memcg OOM & 1EH R, 75 7 EX#iEN TR iFH5EHISCHE QoS, T RRNAA pod M
T2k cgroup N FATEIKEREE, ED Node Allocatable + Eviction Hard Thresholds,

MRRGTFIHREEARMAREE, 54 pod HENAEFET 28.9Gi i, TTRIMEKMER pod,
MRFRIIKER, SHFEMAFED 29Gi =X pod H4T OOM 41k,

5.10.1.4. JAE 2R a0alf e 5 iR ol it

WERF{$ A node.Status.Allocatable (TJE node.Status.Capacity) HIfEIRETT mEEKHN
pod AR RERIEE,

ERAERT, TREFHIGFERENITZERERHFE,

5.10.2. BT o B ER

OpenShift Container Platform "I LB R E SR EN S B & St XHKH 17 R £E system-reserved
CPU HINEKIE, HET REINERAXLEEHRTR. IAMERT, system-reserved CPU
500m, system-reserved R#FH 1Gi.

ZEET R EBREH 2B system-reserved FiR, HAIE—4 KubeletConfig HE X ¥R (CR)
3ki%i& autoSizingReserved: true 28, {1 M LHHARIBEFAN T A LLEKN CPU IRERE, it
HENARBERNRERE, ZHASE T IRMNASZRE R FRAHERIZM,

BohifiE xRN system-reserved % E Al R EE S MG21T, FBHIEESY CRI-O #l kubelet F%%5E
AHMFRERMBIT A8k, mESFirENEHE
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EIhEEEIA ISR,
FoRFM

1.

BMAL TSN EERENT RRXBIKIME K MachineConfigPool X & XEXHIFRE -

I $ oc edit machineconfigpool <name>
Hin -

I $ oc edit machineconfigpool worker

i

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

WESHIE Labels T,

7
MRIREARF, THRINE/EX, Fm :

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

£
e
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HNECEEHRBEEE LR (CR)

HiRoE CR MRPIEE

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

name: dynamic-node ﬂ
spec:
autoSizingReserved: true g
machineConfigPoolSelector:
matchLabels:

pools.operator.machineconfiguration.openshift.io/worker: "" 6

73 CR 3 Ee—1 % #5,

2]

¥ autoSizingReserved SHIXIE N true, LLfLiF OpenShift Container Platform 7£
BENRS XN R EAZREHHE system-reserved K, BEEXETH EEAR
FioEe, HIRLSELEN false,

©

BN SRR E P RPRE,

AIEMRBITERA worker T R LB A B3RS EL. OpenShift Container Platform HFZ2
. KA kubelet BB HER T =,

BT a4k flEE CR :

I $ oc create -f <file_name>.yaml
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WAL TR SERINERENT R :
I $ oc debug node/<node_name>

¥+ /host %iEH debug shell FRREX :
I # chroot /host

& & /etc/node-sizing.env 3 :

i

SYSTEM_RESERVED_MEMORY=3Gi
SYSTEM_RESERVED_CPU=0.08

kubelet [ /etc/node-sizing.env X ###) system-reserved {6, 7E_LHI4, worker 77
R2E T 0.08 CPU M 3 Gi BfF. A aIaeREIL B A,

5.10.3. FH AT B ER

OpenShift Container Platform X¥ixf CPU MIAEHIEXEHITHE. ephemeral-resource FiRE
Bth#Z . AF cpu KB, FWRBELINEBUOIHRASRIEE, Hla 200m. 0.5k 1, XFF memory
ephemeral-storage, MIEAF TN HAASKIEE, 0 200Ki. 50Mi =k 5Gi. EKIAERT, system-
reserved CPU 75 500m, system-reserved R7#EH 1Gi,

ENERG, EaLhilisd—4H <resource_types=<resource_quantity> % (301
cpu=200m,memory=512Mi) EFIAABE X ¥R (CR) #T%E,

BXHEEN system-reserved [HRFE, HFSEHEM system-reserved i,

SeRFMH
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AL TS NEERENT KBRS &S MachineConfigPool CRD XKHXHIFRE :
I $ oc edit machineconfigpool <name>

flan -

I $ oc edit machineconfigpool worker

i

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

EASHILE Labels .

7
MRPERFA, HARMEALR, fin

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

HECER BB EE L BHIR (CR).

BiRSE CR MRpIRCE

228



apiVersion: machineconfiguration.openshift.io/v1
kind: KubeletConfig
metadata:
name: set-allocatable ﬂ
spec:
machineConfigPoolSelector:
matchLabels:

pools.operator.machineconfiguration.openshift.io/worker: "" 9
kubeletConfig:
systemReserved:
cpu: 1000m
memory: 1Gi

73 CR 3 Ee—1 % #5,

2]

BN SRR E PR,

©

HT RAHNRSHHEEERENHIER,

BfTLA T ar 53R AIEE CR :
I $ oc create -f <file_name>.yaml
5.11. AEEPIT RoEKE CPU

{#AES CPU Manager SRBEH, EalLURRREN CPU, SEMINEETT =fEM. fin, E8F
24 4~ CPU % 5ish, #&WILLA control plane frRE%iS 4 0-3 B CPU, AVFTE T =M CPU 4 B
23.

5.11.1. AT =S CPU

ZRAE CHRFET RREM CPU FI&K, HOIE—4 KubeletConfig BHE X #iR (CR) k& X
reservedSystemCPUs S, ILHIKREN T #f systemReserved #1 kubeReserved S AT sER HH
CPU,
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https://access.redhat.com/documentation/en-us/openshift_container_platform/4.9/html-single/scalability_and_performance/#using-cpu-manager-1
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HEERENT RRBRIMSHEEER (MCP) XEXAIFRE :
I $ oc describe machineconfigpool <name>

flan -

I $ oc describe machineconfigpool worker

i

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

FKEX MCP 1735,

1 KubeletConfig CR fill&# YAML (4 :

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
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3 CR I5E—1%&%K,
75 MCP XEXMT i e B E 4R EBH CPU A ID,
f&%Ek A MCP 153,

BIIE CR X% :

I $ oc create -f <file_name>.yaml

Hith BHIR

INFE A% systemReserved fl kubeReserved ZHMEZE R, 1HSMH OpenShift
Container Platform #8772 9 Be FlR.

5.12. 5 KUBELET j5H TLS Z£EiESE

R LM TLS (HOERL) RERBETE Y kubelet £7% Y4 HTTP RSB EEMFLE TLS G,
kubelet A HTTP/GRPC IR55%:5 Kubernetes APl IRS5235815, &M pod K%é4, IWER
&, FhAn kubelet *f pod iZ1T exec i,

TLS Z2BESEE LT Kubernetes APl fR5535: %8 kubelet B A7 AR TLS #iY, LURP
kubelet #fll Kubernetes API IR5523 Z [RIAO@1{S,

BOAERT, 4 kubelet 724 Kubernetes APl RS EBME Fimht, ©42 B35 APl IR
4523078 TLS S8,

_,f"

5.12.1. TR TLS 2k &%

&aILIEMA TLS (Transport Layer Security) Z£BEe&E 5k E L & Fh OpenShift Container
Platform H{FEZEMLE TLS S, OpenShift Container Platform TLS Z2EE£ET Mozilla #EH
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https://access.redhat.com/documentation/en-us/openshift_container_platform/4.9/html-single/nodes/#nodes-nodes-resources-configuring-about_nodes-nodes-resources-configuring
https://wiki.mozilla.org/Security/Server_Side_TLS

OpenShift Container Platform 4.9 i 53

ACiE,

BRI BN HMHEELT TLS Z2EESC— -

X 54.TLS Z2i &%

profile ik

Old WEREEATFENEFmSZE. ZEREEEFHNAGRAEENRE,

Old e ESRZE K&K TLS A 1.0,

@ -
% F Ingress Controller, /N TLS kRAM 1.0 ¥4 1.1,

Intermediate EXNMREBEERAZHEFIHHNEINEE. B2 Ingress Controller,
kubelet #1 control plane FIZRIA TLS ZLECEBE. ZEBEET
Intermediate A MHFMERE.

Intermediate B EEE E &/ TLS hiiA 1.2,

Modern HREEFERTIFZARFRENIRE Min, XMRERET
Modern & MHEFNEE.

Modern B B FE E &K TLS kA 1.3,

Custom WEEEEARVFERE L EFERM TLS AT M,

a5 H-
= A

f#F Custom REENEifiE, KHERWERE
ATAES 53¢ A,

4

al

LEATE XHWEREERIN, AMNEEREERSELTRAZ AIAEmSZ., fi
m, FAERE X.Y.Z PEER Intermediate BBBEEISE T —MNIHE, AZIRE
X.Y.Z+1 A2 SBNAFNEEERE, M5 BHHIEE.

5.12.2. 7§ kubelet i¢i& TLS Z2EBESE
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https://wiki.mozilla.org/Security/Server_Side_TLS#Old_backward_compatibility
https://wiki.mozilla.org/Security/Server_Side_TLS#Intermediate_compatibility_.28recommended.29
https://wiki.mozilla.org/Security/Server_Side_TLS#Modern_compatibility

E1EEN HTTP BRS533014 kubelet it TLS R R ESE, 1HOIEE—1 KubeletConfig HE X ¥R
(CR) FkNFFETRIBEHEXHKAE N TLS ZE2RESE. MELARE TLS RL2RESE, MEKIA
TLS RLERESE N Intermediate,

1£ worker T s EEZE Old TLS Z2ACESM KubeletConfig CR Rl

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

spec:
tisSecurityProfile:
old: {}
type: Old
machineConfigPoolSelector:
matchLabels:
pools.operator.machineconfiguration.openshift.io/worker:

EoI LAERCE 1Y ;2 EB) kubelet.conf X EFIERE TLS ZL2EEBEN B/ TLS A,

SR M
[ ]
A LUMEABA cluster-admin fA G A iR,
pi% =

fill# KubeletConfig CR kA& TLS ReRESE :

Custom EdiE4M KubeletConfig CR =%l

apiVersion: machineconfiguration.openshift.io/v1
kind: KubeletConfig
metadata:
name: set-kubelet-tls-security-profile
spec:
tisSecurityProfile:
type: Custom ﬂ
custom:

ciphers: e
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- ECDHE-ECDSA-CHACHA20-POLY1305
- 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

IEE TLS Z2RBEE KR (Old. Intermediate = Custom) ., ERIAEH N
Intermediate,

2]

HFERBE RS MNP -
old: {}
intermediate: {}

custom:

©

XF custom KB, FEiEE TLS BEHRMFEESZM TLS kA,

4

Al : NIRENA TLS RERERN T RIEENSRERIRE.

filE KubeletConfig X% :
I $ oc create -f <filename>

RIBEFEDE worker T RBE, FHEENT REEITER.
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BERIERBWETRESR, HET RLT Ready RKEFHITUTHIEK -

HEERT RS 5 debug K1 :
I $ oc debug node/<node_name>

¥ /host % &} debug shell FEIIRE X :

I sh-4.4# chroot /host

& kubelet.conf 32 :

I sh-4.4# cat /etc/kubernetes/kubelet.conf

i el

kind: KubeletConfiguration
apiVersion: kubelet.config.k8s.io/vibeta1l

"tiIsCipherSuites": [
"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"

I

"tisMinVersion": "VersionTLS12",

5.13. HlERECE i IR

Machine Config Daemon 2 Machine Config Operator I—%84%>, ©RIEEENENT RPia1T,.
Machine Config Daemon EB&/ 17 s LA E B e HIE .

5.13.1. HlaEcE T ISR
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M OpenShift Container Platform 4.3 744, Machine Config Daemon 124t T —4H¥5#7, XEEHHR
Al LAf#F Prometheus Cluster Monitoring i,

TR T XEER.

h

N
p o
;

il

1£ *Name* $1 Description £/ * FriCHIEIRBURR R T A8 & B HERE ISR ™
B, XL nEa] gE AP L IR A SR IE,

BARAAEZAGSKIEERENGS, BRTENAEEIETLLET oc adm must-
gather A HIkE.

% 5.5. MCO 15#r
TR B ok HE

mcd_host_o  [Istring{"os" T7RiZ1T MCD MIR¥ERSE, 40

s_and_versi , "version"} RHCOS =% RHEL, #IR2

on RHCOS, NIaiR#thRAE R,

mcd_drain_  {"drain_time  7EHFZZ RN KBS IR, * BARBEAIRERES REHF AR
err* ", "err"} Th, BRARWHHZERRFERE

IEF#H 17, drain_time 555
THEZIRVERR AR [A], X AT ESBA
HEATEIBEHERR,

MEHF—FHE, FHoTUTHS
EEHE :

$ oc logs -f -n openshift-
machine-config-operator
machine-config-daemon-
<hash> -c machine-config-
daemon
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BSERFITR

B B b #®E
mcd_pivot_  [Istring{"err  pivot T F2BEIM B KR, * pivot HHIRFIRER FH OS ANTE
err* ", "node", #17,

"pivot_targe

t"} FHTH—HHE, HLITXAN e

SUINZT_RAFEEEMARS :

$ oc debug node/<node> —
chroot /host journalctl -u
pivot.service

HE, TUBTX TR REERE
B machine-config-daemon &
|PHERE

$ oc logs -f -n openshift-
machine-config-operator
machine-config-daemon-
<hash> -c machine-config-

daemon
mcd_state [Istring{"sta &% 7 =HI Machine Config MEBHA—LHE, HETUTHS
te", Daemon K. AIBERIRES R BEHE:
"reason"} "Done". "Working" #l
"Degraded”, MEE $ oc logs -f -n openshift-
"Degraded", N&&AIEREA, machine-config-operator
machine-config-daemon-
<hash> -¢c machine-config-
daemon
mcd_kubele []string{"err & kubelet KM, * IXNIZ R, MEETTECN 0, R
t_state* "} KIMEGET 2, NHKRET T E
B, 1XFK kubelet R RIBEFTE
(],

BT —SWE, HRITX e
SUINZT_RAFEEEMARSE :

$ oc debug node/<node> —

chroot /host journalctl -u
kubelet
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£ B Uiy =i

mcd_reboot  [Jstring{"me FEHEXBARBNIERHWER, * XRZNZE, RERERBKI,

_err* ssage",

"err", MEH—FHE, FHoiTU TR
"node"} "AHERE :

$ oc logs -f -n openshift-
machine-config-operator
machine-config-daemon-
<hash> -c machine-config-
daemon

mcd_update []string{"co 10K ES B B ATHI AT K SR A R 48 TiHARI{E H rendered-

_state nfig", "err"} = NBEEIR, master/rendered-worker-
XXXX, REHERW, MSHIN
H %o
MFH—FFE, HoTUTHS
BHEHE
$ oc logs -f -n openshift-
machine-config-operator
machine-config-daemon-
<hash> -c machine-config-
daemon

ELfts B
[}
WHESH g,
[}
HS A R ER BRI,

5.14. BIBERZE T =

B

i ERERATEAFNERINSRNER, EREEHE Machine AP R{FIIERDEE
ABZH R EENT BIhEE.

e DU A ERIZR AN SR SR QIR CUTE R MR A AR ES, MBEABHLR. KRNEHRER
registry AURSRBHEI A G, XERMBIIHNEF BT T Z T RARRNIT S

HEFEBBEP, BUEEIBE=TIEERENEMENIHM. OpenShift Logging 1 Red Hat
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https://access.redhat.com/documentation/en-us/openshift_container_platform/4.9/html-single/monitoring/#monitoring-overview
https://access.redhat.com/documentation/en-us/openshift_container_platform/4.9/html-single/support/#gathering-data-about-your-cluster

OpenShift Service Mesh 3B Elasticsearch, XB/BE=AELHILEINFRMT R L, XL REBATLL
BEINFRNTTAXLCHST AL, KTEESE=/1TTRNHSE, SMNTHRESBE—. E5E%1
A HRNLRE Azure Xig, EeILlEE A A ERBRS T A%,

5.14.1. OpenShift Container Platform EmiZey2H ¢4

LU TFERZEM TR S SH OpenShift Container Platform worker i1 :

£ 14 L2178 Kubernetes 1 OpenShift Container Platform control plane fR%5

ARSI

ERMARTR registry

EF HAProxy B Ingress Controller

SRERRSIEERS, SfEREAFE KT EH G

KHRGAE

R3S HCER

Red Hat Quay

Red Hat OpenShift Container Storage

Red Hat Advanced Cluster Manager

Red Hat Advanced Cluster Security for Kubernetes
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Red Hat OpenShift GitOps

Red Hat OpenShift Pipelines

BITEMEMASR. Pod HAMANARA T RERERENITH AT HEEN worker 17 =,

BRI R R AT E R T R 51T, #HSH OpenShift sizing and subscription guide
for enterprise Kubernetes 3X#4## "Red Hat OpenShift control plane and infrastructure nodes"&l
o

EOBREMBHT R, ETUEAIESE, RLTR, SEA fSRER.

5.14.1.1. QI ERERM T =

B

HBHALREEFE SNEMEEINE R MRS, S H control plane 7
RHYE API EIRMEARH ORI EE,

SHMEMPRERS (LA infra TTR) MEREHER. RERERFRH control plane #1 worker
TRIRHtE R, Worker T RAILLB PRt kiEE N EMERI T =M AR (th#H app) .

Pt =

FERER YN ARRET =8 worker 17 smimiNFRs -

I $ oc label node <node-name> node-role.kubernetes.io/app=
FEE 7 Y ERIZRAS T =B worker 7 AR -

I $ oc label node <node-name> node-role.kubernetes.io/infra=

KRERXTTRIEREES infra fafask app AAfa -
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https://www.redhat.com/en/resources/openshift-subscription-sizing-guide
https://access.redhat.com/documentation/en-us/openshift_container_platform/4.9/html-single/machine_management/#machineset-creating_creating-infrastructure-machinesets
https://access.redhat.com/documentation/en-us/openshift_container_platform/4.9/html-single/nodes/#creating-an-infra-node_creating-infrastructure-nodes
https://access.redhat.com/documentation/en-us/openshift_container_platform/4.9/html-single/machine_management/#creating-infra-machines_creating-infrastructure-machinesets

BSERFITR

I $ oc get nodes

BIRECARSERSERE T kR, BAT REFESRNMAREmMA A ZER P EIEK pod, X
KBS pod LEMIMA T mkFERZENRE, IRFARE pod FIERFS.

B

MRBAT RIEFERES pod PR, MRS RABRIAT kRS,

B2, FEEBUHASTH pod THEATHENSIAT mEFSR. Flm, X4
pod MFRE#HIXBE NAFRENT =fAE (M node-role.kubernetes.io/infra="")
B, SERAT REFERTENFEN T RAR/ (M node-
role.kubernetes.io/master="") AEER S pod FTEFE. AL, FEIAT =L
BEEEBENRE T RABNEMMD,

fEA R LA R0 B 77 st PR A SRl S SRR T U R AR R 2R,

4% Scheduler ¥ % :

I $ oc edit scheduler cluster

{1 A 5E M489 kRSN defaultNodeSelector PEX :

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

name: cluster

spec:
defaultNodeSelector: topology.kubernetes.io/region=us-east-1 ﬂ

RKUERT, W1k FERRARERERER us-east-1 XM =,

GRS LR A3
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BRAE, AEVTLURHELRSRH BERAS BIHTPRCHY infra T,

HAth B

REEBRIEMEIINSEE
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https://access.redhat.com/documentation/en-us/openshift_container_platform/4.9/html-single/machine_management/#moving-resources-to-infrastructure-machinesets

B e EBRIFRS

6.1. TRAS

OpenShift Container Platform M AARRFHIER AT N Far. Linux FHEFRAZ—ME2RHLH,
ATFREEETHHE, FeilREREENTRRE,

SN AL UE R —EH ENESR P27, MEREZAEFREN AR, XHMN%E,
BE, STERBRME—IRSS GEBEFRBIRS") , M Web IRSSHBHEIEE, BRSTATERT
et

ZEE, Linux AB—BEEREERRPRMEES, OpenShift Container Platform 1 Kubernetes 18
N7 ES ENLE 5PER2RMThEE,

*FAESM RHEL BT
T Red Hat Enterprise Linux (RHEL) 1774, CPU {fRESMNASRITRELITHIEENNES, K
=MRNTEEFETRE 2 M RHEL A H kmem_cache MM, RHEL R#HE4 cgroup tIE—4

kmem_cache, J#INtEaE, kmem_cache &5 cpu_cache LI/ NUMA 7 a7 sk fr, XL
EFEHFERBZAE.

RECILEZEDIHNAFESREHHN CPU BERLLA, AL, FXE CPUXSEHESHMHKA
FHRGFEILEED, XEZEFEPREXENKAEFT S OpenShift Container Platform & 25#8:11 Ad
BRAERE, MmSRESELL,

H T RERNARAFERENELXRSE, HFRERARIGTKEBHNALE, EaEANTARRME
kmem_cache FERMRNERE, Hd nproc 2 nproc a5k SN TTRALE AT, BRIERMTRMN
X MEM LERBRREFEEK :

I $(nproc) X 1/2 MiB

6.2. 7E28E POD HifE AR Sk IITHSS

OpenShift Container Platform 12t 7 —4 #/452%F (Init Containers) , Ef|RENARFERZ
AHETTINE RS, AUaaFBIEN ARFEEPHEHARFSIEERA.,

6.2.1. TRAIIRESR
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IERILAERRE pod MHREBS A, EAMIGE SR KREIITES.
pod AILIAN A SR RN ARFAS. GEIHKGES, EUlERBRERERNFNAENRD,
MEEAEILL :

s THTFREEEMAFAN SEENATREEPNLAER,

SEFHIENARFREDIGEENTAREREE XKE, fin, FHFEECNTHER
B R EA sed. awk. python = dig ST EffEA FROM MEMBHRE R — MK,

/A Linux ®&Z, UEGFHASNAREESRFARNXHRES, myinNARERRTE
Jjlali Secret,

BENBBRUABIIENR, RET—1TEHTEEs. Hit, MaEHRRT —HiE A7 EkHE
IESREER N REFARNGEE, BEEHRE —ENIHREMA.

i, EerLhdid i T A RERGES ¢

W R T BN shell o4y, FHREOIERS :
I foriin {1..100}; do sleep 1; if dig myservice; then exit 0; fi; done; exit 1
BT R TRHIERS, M Downward API itk Pod SEMEILZEARSS 25 -

$ curl -X POST
http://$MANAGEMENT_SERVICE_HOST:$MANAGEMENT_SERVICE_PORT/register -d
‘instance=$()&ip=%()’

it KL sleep 60 Men S, FRF—RINHEBEIINAREES.
1 git FHEERERIE S,
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MEREREXHD, FRZTERTIENEINARFESISERREXH. fm, &
POD_IP fE#EECEH, FHEM Jinja ERENABRFEEXH.

MEREZER, HEZSH Kubernetes 3X#4,

6.2.2. B MRS

THIBHE T — PN EBERPDBRERNE S Pod. —"ATEHR myservice, 51— 1HATFHHF mydb,
MBI, pod BRED,

AR

HORE R0 YAML 3¢ -

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’, '-c¢', '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;']

79 myservice BRI YAML 32,

kind: Service
apiVersion: v1
metadata:

name: myservice
spec:

ports:
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- protocol: TCP
port: 80
targetPort: 9376

77 mydb BRS5 01 YAML X4

kind: Service
apiVersion: v1
metadata:
name: mydb
spec:
ports:
- protocol: TCP
port: 80
targetPort: 9377

BITLL T a4k A myapp-pod :

I $ oc create -f myapp.yaml

i el

I pod/myapp-pod created

#HE pod BIRE :

I $ oc get pods

Rt Bl
NAME READY STATUS
myapp-pod 0/1 Init:0/2

246
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S pod REBHEEREFH

IBETLAUT Skl B AR SS -

I $ oc create -f mydb.yaml

I $ oc create -f myservice.yaml
#HE pod BIIRA :

I $ oc get pods

il
NAME READY STATUS RESTARTS AGE
myapp-pod 11 Running 0 2m

6.3. ERBERFARBR SRR

BRPIXHRIENE, FHit, HFBAGHEILEN, HBEREEX, ETLEREERFARE pod
hARERNEYE. B2 pod NESEPREFFEREN—TBX, "4 pod PHERVITL,

6.3.1. TRE

BEEFHMHRS, #t pod REASRMEA, TLLEE SN EH] EA b=k FILEE N i R 3R
RABRT, BRTEREFAN ; EEgRE, HhMRBSBER.

HiRE LN HREARASEMEEIR, FHEDRIUE RN RAIEEHTTES, OpenShift Container
Platform £ mount SCABRFEZAISEFA fsck, ERMNEHBHUMA BN S HILXFE R,

A ARERBZ emptyDir, XEH—HEEN—NEH B3, BB A BALARFETFR B3R
pod BFFA S,
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b

N
p o
;

il

MREHEHRA/SAT FSGroup S, M| emptyDir BEMATRESZRIET pod

FSGroup HIBECZIHIBR I,

6.3.2. {81/ OpenShift Container Platform CLI 2%

ZTTLUEA CLI 8845 oc set volume, JEMIfERA pod BAREINI R (MR HHEHZEHEERCE) Fi

HMBREMEBER, ELTLSIH pod 9%, FIHHEM pod BiREEMN R,

oc set volume G EALL T EAEE -

I $ oc set volume <object_selection> <operation> <mandatory_parameters> <options>

X R P

£ oc set volume 4 H object_selection SBUEELLTARZ — :

& 6.1. W RER

ik Uiy

<object_type> <name> 4R <object_types HY
<name>,

<object_type>/<name> KB <object_types #9
<name>,

<object_type> - BPin SR Ae N i a1 L T = i

selector=<object_label_selec 1 <object_type> HI%IR,

tor>

<object_type> --all R BN <object_types HIFRT

s
BR,

-f 5% --filename=<file_name> BAFRETRIXESR. BRHX

% URL,

B

Bl

deploymentConfig registry

deploymentConfig/registry

deploymentConfig--
selector="name=registry"

deploymentConfig --all

-f registry-deployment-
config.json

77 oc set volume 4 H ) operation 257 --add = --remove,
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A BLRNSEEIEETAERF, HERSNT R,

RTINS E T ATERAF, HERSN T L,

6.3.3. 5 pod HHEBMEEE
&R LG pod =% pod BEiRPHEMEHEE -
ik 3

DIHE :

I $ oc set volume <object_type>/<name> [options]

Hi AT LT -
prnsl £ pU L3N
--name BHIEZ T,
-c, --containers REMEFERSR, e LMERE ™
BofT "™ KB ERFR.
i -

HIH pod p1 MAASE :

I $ oc set volume pod/p1

NIHAEFASREREE LHE v :

I $ oc set volume dc --all --name=v1

6.3.4. FEAME pod
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E LU BB EERME pod,
%

REH/HEEZEME pod Bk :

I $ oc set volume <object_type>/<name> --add [options]

X 6.2. ARINBHT STRFA9IET

AL ik BRA
--name BHIZTR, ERIEE, WEER,
-t, --type BRWEH. ZRFNES emptyDir

emptyDir. hostPath. secret
. configmap. persistentVolu
meClaim = projected.

-c, --containers RAMAFERER, LI LUERR ™
B "™ REEERF,

-m, --mount-path kB IRANBEE R R, FEEH
B35 root. / HEHFIEZRHE
FHEMEEER, INREBRE RV
R, TEERIIENENRS (N
EHNH /dev/pts X#) . EH

/host HEHEHEREM,
--path FHER, --type=hostPath 1y

VESHY., TEEHIRE

root. /HENMBRPHERNE
A E, MREBEEWIR, =
BERIMAEHENRS (INEHLH
/dev/pts >x#4) . & /host

HENZL LM,

--secret-name secret &, --type=secret 1
BESH,

--configmap-name configmap BI& R, --

type=configmap HIXESH,

--claim-name RHAMBERANEATR, -
type=persistentVolumeClaim
MBS,
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AL ek il
--source LA JSON FRERTBIRIFIE,
IR --type T FHAMENBIR,
ML fE At B8,
-0, --output DRNMEREHIN R, MATERS 2
tEFEl]l. XRHESE json #
yaml,
--output-version 28 ERRABIE G X R api-version
fign -
[}

&R emptyDir Z1NF registry DeploymentConfig X &R :

I $ oc set volume dc/registry --add
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7
R LA LA YAML R4 -

Bl 6.1. HHRMEHRELETH

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

AIN4EIR emptyDir,

B HIZEHIZS r1 RINE A secret secret1 ME v1 HFEERIISB/PM /data :

$ oc set volume rc/r1 --add --name=v1 --type=secret --secret-name="secret1’ --mount-
path=/data
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AR AN LU YAML SEZSINE -

Bl 6.2. HAHAARMBEH secret S HIHLEHIZE B

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

&M secret,

INA SR EBIERE,

{FEAFBAAT pvcl FUARANS v1 FMBEE ENEBEBRE dejson, FZBEEDA
22 c1 Pl /data FE RS2 L DeploymentConfig :

253



OpenShift Container Platform 4.9 i s

$ oc set volume -f dc.json --add --name=v1 --type=persistentVolumeClaim \
--claim-name=pvc1 --mount-path=/data --containers=c1

7
AR LAN LU YAML SEZSINE -

Bl 6.3. &N T HAMEHRELETH

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: {}
- 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

&N N "pvcl1"BF A SR,

INA SR EBIERE,

HAE S HEHRAINET Git 75 https:/github.com/namespacei/project1 HEHE
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1] 5125c45f9f563 Y& v1 :

$ oc set volume rc --all --add --name=v1 \
--source="{"gitRepo": {
"repository": "https://github.com/namespacei/projecti"”,
"revision": "5125c45f9f563"

3
6.3.5. BT pod FRIBMEEL
IERILUMETY pod BB HEL,

Y

{8 --overwrite IETEFINES -
I $ oc set volume <object_type>/<name> --add --overwrite [options]

fign -

HERNARFAMER pvcl BEREHRIEHZE r1 WIES vi1 :

$ oc set volume rc/r1 --add --overwrite --name=v1 --type=persistentVolumeClaim --
claim-name=pvc1i
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72
AT LA LT YAML SEEHLS -

Bl 6.4. (R pvc1 B A EFANE FlEH 26

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

FMRABFRAKEN pvecl,

4 v1 89 DeploymentConfig d1 EH =B8N /opt :

I $ oc set volume dc/d1 --add --overwrite --name=v1 --mount-path=/opt
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R

RART AN LT YAML DA S st -

# 6.5. FHEBRILES opt HERERCETH.

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:
- name: 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
- name: v1
mountPath: /opt

FHEBRIXEN /opt,

6.3.6. M pod HflfiBRB B IEE

IZTTLIM pod HHSEREBHBHE

it =
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M pod EtR HBERE :

I $ oc set volume <object_type>/<names --remove [options]

X 6.3. BERBH STRrp9ET

1T £ pU L3N
--name BB,
-c, --containers RAMAFERSR, L LUERR ™

R "™ RICEERFR.

--confirm BEMBE—REBRREIE,
-0, --output DTREWREHN R, MAERSSE
EEHEN]l. ZFHHNEE json f
yaml,
--output-version B 28 TERRABIE G X R api-version
fian -
[}

M DeploymentConfig X% d1 iR v1 :

I $ oc set volume dc/d1 --remove --name=v1

1 DeploymentConfig XIRM d1 A2 c1 hEIEE v1, FHE d1 LREAESREEES]
AR HBRE vi1 :

I $ oc set volume dc/d1 --remove --name=v1 --containers=c1

BERE RS 1 NAES :

I $ oc set volume rc/r1 --remove --confirm
6.3.7. BBiEB LU pod AT ZHAE

=l LLfE A volumeMounts.subPath EBEkiEEE M subPath MIFENRB R, FEREENRT
£—1 pod FEZAMERAXANE,
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i =
1.
1517 oc rsh LR EFEPRIXHIIEK :
I $ oc rsh <pod>
i
sh-4.2$ Is /path/to/volume/subpath/mount
example_file1 example_file2 example_file3
2.

157 subPath :

i subPath 3 Pod spec Rl

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 9

volumes:
- hame: site-data
persistentVolumeClaim:
claimName: my-site-data
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BUBFEEEHETE mysql X<,

2]

HTML RAEETE html Stikdh,

6.4. {E A HERMAE

RABLZF/NAINENESRRFBIRA—NB XA,

AT S AT R BB -

Secret

Config Map

Downward API

PR T S pod R & 2R H,

6.4.1. TR HE

RRSTRIESREMASHRAR—NBXP, AR :

FRAEBZ secret. ELBEMSTHELIH downward APl SR HIERBANE, UEE—
BRHPEEFRXENER ;

FAKZBEZ/ secret. EEEMHMEREIH downward APl EREFZHEAE, FHPABEES
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PMHERNBRE, UEEBEEERENHRE,

B

HERT Linux B9 Pod 22 L TF3XHi%E RunAsUser tRE, N XHEHIEM
BABRE, SERSAIFAN. B2, % Windows pod Hi%i& 75 Windows ZF38
RunAsUsername {FRF}, kubelet 5§75k IEM B 55 h B SXH R AL

Ak, #£ Windows pod M4 E T3 Hi%iEM RunAsUsername HIBRAFEATF
OpenShift Container Platform #;21T# Windows T B %,

LUF—iiR SRR T i E AR E.

Edi&Pgd. secret. Downward API,

BN E, FHASEDNERERIERBESS. FAXLEFRERMNNAERAILE
Kubernetes L8 Red Hat OpenStack Platform (RHOSP) ., RIBIRSER T4~ L2
Wi, ERENEERIBFTARNSE. MR pod tric T4k MAik, =ILIEA Downward
API ii$2% metadata.labels k4B IEFAH RHOSP Bi&,

BCiEM A + secret,

BN ERRE S AR ERIENEHNESR. MM, EUiyTeaEERmEasnicE
BREY, XEAESHBEEARKEERE S RER,

ConfigMap + Downward API,

EEHEEENRTSE pod ZHMEE (AT metadata.name EFRFEA) . RE, WNA
B AILLE pod BffGiEKR—iEFH, LIEREA IP BRERMATIR Tt thHIlrKiR,

Secret + Downward API,

BB 58, 1§ secret HYEATAKME pod Mmn&22H (V@53 metadata.namespace L2
#H) . XA TPBISRIT Operator FRAMNARFLZLMEEXMEEHER, MAXNEAMBELT,

6.4.1.1. Pod specs =l

LITRRATFAIE%RSEM Pod spec =,

#74 secret. Downward APl fifid &S Pod
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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 6
volumes:
- name: all-in-one 6
projected:
defaultMode: 0400 )
sources:
- secret:
name: mysecret ﬂ
items:
- key: username
path: my-group/my-username 6
- downwardAPI:
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

HNENBE secret AEZIAI volumeMounts E43

BE— N ELEREAMEXNEER, secret FHIEXIBFRA,
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&iIn—A volumes 3, LIFIHSNMERER,

NBEEEZEH.

BB R PFTAR,

710 secret, HiA secret X RIEZFR, B EEFHNEA secret,

}87 mountPath T secret X#HIEEE, b, secret X6 TF /projected-volume/my-
group/my-username,

Zshn Downward API &,

#hn ConfigMap &,

RERERIRHER

ME pod FEZINEER, NENIBRMBEE—1 volumeMounts &4, {H volumes
o RE—1 BT,

BHEE T IEERIAPERERKZ 1 secret 9 Pod
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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:
nhame: mysecret
items:
- key: username
path: my-group/my-username
- secret:
name: mysecret2
items:
- key: password
path: my-group/my-password
mode: 511

al

defaultMode REETEIRSFRA LIEE, MAHNENEREE, BN LAMR, &a
LAt Es— 5N mode,

6.4.1.2. BRI EEI

Ao E R AR A 4 B P ] 22

MEEERAE—RFEEZSIEH, 1l pod RS EANER. LLTRHIFH mysecret ]
myconfigmap 155 7 R :

apiVersion: v1
kind: Pod
metadata:

name: volume-test
spec:

containers:
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- 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

HEBEUTSEXHBEREXNENR.

RECERERIBH Rz 7] & B

REELE pod NATAREHEA, FRATEITHEIE, X5 ERERRE, BNIXEHR
i, RFEENHRAEBESMAZAEENTIR (£ pod S EEHNFRLZMIL) .

— AN EREN BT A — BRI B RGN A 4z

MRAE AP EENRES BN BURLE, MmAZEAHZR, WHERTSCAR—F, FHE95
R ESEAER BR

6.4.2. § Pod B B HE

HEORENEN, HER THERNEPNANEXHBERR,

LT REGER T MR SEEIAN secret BiR, ATLUMEAXESEEMAI SO 2
#1Y secret, RE, GIE—IRIZT—1ERM pod, FRXHEN secret HEHFIRA— M HERZRH,

it =

ERFZFEHEEINEN secret BiF,
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MALTARAFEMNEERZBMNASER, HBaE X secret B3 :

apiVersion: v1

kind: Secret

metadata:
name: mysecret

type: Opaque

data:
pass: MWYyZDFIMmU2N2Rm
user: YWRtaW4=

user fl pass {HAILLZ2 XM base64 ZmiGHEEENFRH R,

LLFRHIE R admin (base64 Zifid) :

I $ echo -n "admin" | base64

i

I YWRtaW4=

LITFRAHIER 112d1e2e67df 1 (base64 Jaf5)

I $ echo -n "1f2d1e2e67df" | base64

i

I MWYyZDFIMmU2N2Rm

FRALL T a3t secret :
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I $ oc create -f <secrets-filename>
Hian -

I $ oc create -f secret.yaml

i

I secret "mysecret"” created

B LUEALTHRSERERSMET secret :
I $ oc get secret <secret-name>

lin -

I $ oc get secret mysecret

i

NAME TYPE DATA AGE
mysecret Opaque 2 17h

I $ oc get secret <secret-name> -o yaml
Fian -

$ oc get secret mysecret -o yaml

apiVersion: v1
data:
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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

BIBREILLTF RN pod BBEXH, FHEE volumes 384 :

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: g
hame: pass

RBIEEM secret AR,

MECE X HOIE pod :
I $ oc create -f <your_yaml_file>.yaml

#lin -

268



I $ oc create -f secret-pod.yaml

i

I pod "test-projected-volume" created

6.
Bk pod ABREEREIRTT, AEBE pod WEXK :
I $ oc get pod <name>
fian -
I $ oc get pod test-projected-volume
WSS RIOZ R LT RG :
iRl
NAME READY STATUS RESTARTS AGE
test-projected-volume 1/1 Running 0 14s
7.

TEH— 1 Zams, M oc exec P EITHERERZ{THASMN shell :

I $ oc exec -it <pod> <command>
fian -

I $ oc exec -it test-projected-volume -- /bin/sh
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£ shell fh, 3iF projected-volumes B X2 B QS EMNRHIE :

I [ #1s

Tl R
bin home root
dev proc run
etc projected-volume sys

6.5. SWIFAIRHFE API A&

tmp

usr

Downward APl 2 —FhfiVFA2HFE API X RMEX{E 2 BT S OpenShift Container Platform &
BIHLElL. BERESEHE pod AT, SEZHMFERE. ARTMERANETENEHMEREERAD

Downward APl S &,

6.5.1. £ Downward APl RI&AZHRAF Pod 8

Downward APl @& pod M&#F. THMTREFER. Ao EANETENEHtREFEE

Downward APl S &,

pod = EL &t FieldRef API KBUR %+, FieldRef BHFEL :

PR

fieldPath

apiVersion

Bai1, v1 APl i ERUERSR TS -

PiRES

fed
B FEREIERE, XA T pod.

SR E DR fieldPath 1358519 API AR

U

metadata.name

270

pod &R, FEIMELEMBEHIIRHF,



B e EBRIFRS

PR 3T

metadata.namespace pod HEp & Z2[A], EIMRLENMBHEZTIHR,
metadata.labels pod I35, (NIEBHXE, MELZEFFZH.
metadata.annotations pod RIEfE, NEBHXZE, MELEPRFRXZH.
status.podIP pod B IP, [UAEIMREERZHR, BRFXH,

LARIGE apiVersion P, MEKIANMAE pod Bk APl hRAs,

6.5.2. T f&i{nE5+ Downward API SEFERSHE

BRALUERAETSHEHMICHFTE AP A, RIBEERENGE, SRATLUNHE :

Pod &#r

Pod T H /ép £ 22 [A]

Pod Ff#

Pod I+%

EREMPEReEE Bk,

6.5.2.1. FHANETEEEASRE

EERARNIAEETEN, HER EnvVar K8 valueFrom £ (kA1 EnvVarSource) 3kig
ELEMEN R A FieldRef i, M value FE 5 EMNF M.

KA pod FEERMAILLXFHANXER, Ey—BAREHHAREEHEENEBALXL IR, #
EEEHNRTE, FANRTERFNFTREE :

271



OpenShift Container Platform 4.9 i s

Pod &#5

Pod i H /a2 22 [H]

B8 pod.yaml| 3244 :

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_POD_NAME
valueFrom:
fieldRef:
fieldPath: metadata.name
- name: MY_POD_NAMESPACE
valueFrom:
fieldRef:

fieldPath: metadata.namespace
restartPolicy: Never

M pod.yaml X4 Bl pod :
I $ oc create -f pod.yaml

BERBMEL, LUAES MY _POD NAME 1 MY _POD_NAMESPACE {4 :

I $ oc logs -p dapi-env-test-pod
6.5.2.2. EAEHHFERSE

AR LUERSHRAEEFE APIHE.
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BRATLUHFE :
[ ]
Pod &#r
[ ]
Pod Wi H/fp & Ze A
[ ]
Pod ;i f#
[ ]
Pod #7%
P =
FHREEG -

BE volume-pod.yaml X4 :

kind: Pod

apiVersion: v1

metadata:
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
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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

M volume-pod.yaml T8I pod :
I $ oc create -f volume-pod.yaml
RAFBNES, HRIIEKENFRESHFE

I $ oc logs -p dapi-volume-test-pod

i el

cluster=downward-api-test-cluster1
rack=rack-123

zone=us-east-coast
annotation1=345

annotation2=456
kubernetes.io/config.source=api

6.5.3. T f@i{al{E F§ Downward API &R B ER

0% pod i, #&alLUf§EA Downward APl FEAXF i EFRIGEKRMBHNESR, UEHRENNAR
B e ses IE Mt N R E AR O B B A&

Ea LME AR B RS R A ITIERE,

6.5.3.1. FANET EHEAR TR

274



£/ pod ECiENf, 7E spec.container FEHIEES resources FEMIRAX NI ED

e

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
- 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

NRAHBEEPEEIIHIERST, Downward APl 2EIAEAT =8 CPU MIREFA 2B

i

M pod.yami LBl pod :
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I $ oc create -f pod.yaml

6.5.3.2. [FHEHLHERSR TR

QIR pod i, #ERILERA Downward APl EAR XEASBEAMTT R TRFRMRHNES.

it =

EREEG -

108 pod BZER, f8f spec.volumes.downwardAPLitems it 5
spec.resources BT R BT E TR -

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"
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

276



- path: "mem_request"
resourceFieldRef:
containerName: client-container
resource: requests.memory

NRAHFEEPFEEISIHIERST, Downward APl 2EIAEAT =8 CPU MIREFA 4B

i

M volume-pod.yaml X#fIE pod :

I $ oc create -f volume-pod.yaml
6.5.4. i Downward API jH#E secret

1EBIEE pod 5}, #EAILA{#H Downward API XA Secret, LUEHRINN ARFEE BT N EIAE
IR,

iz

fIE— secret.yaml X4 :

apiVersion: v1
kind: Secret
metadata:
name: mysecret
data:
password: cGFzc3dvemQ=
username: ZGV2ZWxvcGVy
type: kubernetes.io/basic-auth

M secret.yam| U4/ Secret X4 :

I $ oc create -f secret.yaml

Bl pod.yaml X451 Lk Secret X & FM username FEX :

apiVersion: v1
kind: Pod
metadata:
name: dapi-env-test-pod
spec:
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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

M pod.yaml 3C44-611E pod :
I $ oc create -f pod.yaml
KEAZRZBEHRK MY_SECRET_USERNAME {H :

I $ oc logs -p dapi-env-test-pod
6.5.5. {81/ Downward AP 4 FERC & R &

QIR pod B, #ERILIEA Downward APl SEARCERRSE, LUEBGRHIN AREFFEEER VREIS
ROEER,

B8 configmap.yaml 34§ :

apiVersion: v1
kind: ConfigMap
metadata:

name: myconfigmap
data:

mykey: myvalue

M configmap.yaml X8 ConfigMap %4 :
I $ oc create -f configmap.yaml

B pod.yaml X443k 51 Lk ConfigMap %% :
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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", "-¢", "env" ]
env:
- name: MY_CONFIGMAP_VALUE
valueFrom:
configMapKeyRef:
name: myconfigmap
key: mykey
restartPolicy: Always

M pod.yami SC{4-B1E pod :

I $ oc create -f pod.yaml

KRERZARBDHN MY_CONFIGMAP_VALUE 14 :

I $ oc logs -p dapi-env-test-pod
6.5.6. SIANELE

HOIE pod i, EATLUERA $() iEESI AZAE L IMERENE, MREERTAREZESIA, N
ZERR BN RENFR S,

Pk
Bl pod.yaml {435 A ERIMEDLE -

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", "-¢", "env" ]
env:
- name: MY_EXISTING_ENV
value: my_value
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- name: MY_ENV_VAR_REF_ENV
value: $(MY_EXISTING_ENV)
restartPolicy: Never

M pod.yami L8l pod :

I $ oc create -f pod.yaml
KERZZBE+SRK MY_ENV_VAR_REF_ENV ff :

I $ oc logs -p dapi-env-test-pod
6.5.7. % UL &5 A

HOE pod B, EAILUSEAMETA SR SOMREZESIA. RE, HEMOIFRAHERN F LT
ShiA,

iz

Bl pod.yaml X {435 A ERIMEDLE -

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_NEW_ENV
value: $$(SOME_OTHER_ENV)
restartPolicy: Never

M pod.yami L8l pod :

I $ oc create -f pod.yaml

BARBAZRFN MY_NEW_ENV {4 :
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EoERFER
I $ oc logs -p dapi-env-test-pod
6.6. I3 ZHE OPENSHIFT CONTAINER PLATFORM & 233k M &

XA LUEA rsync i, @i CLIFiA - SEHB RSB PRZREER, HMPEHSH,

6.6.1. T RN S Hl3c 4

oc rsync fip (EEREY) 2— 1M SHMNIE, s HBIEEEREHET pod H=iM pod hE
i, LRSI ENTEE, H2170 pod IFFREXEAEEN, EiEILMER oc rsync fHRAEE
WEHBLZTH pod, M TH LK,

I $ oc rsync <source> <destination> [-c <container>]
6.6.1.1. Ek
fEESHIRR

oc rsync i source SR FiIEMA# B3R pod Bxk, RZFFHAANH,

5% pod BXK, HERAFHBIINL pod BFRAEIZ :
I <pod names>:<dir>

MRBFBUBESRFT () 4R, WRARBXNATREHRHIBAM, S, BXEERFTHRIEH
B/,

EESH A/t

oc rsync i destination ¥ FERAEANB X, MRZEXAFEFE, BHEH rsync #1T
gHl, RERNEABRXNEE.

RS E ot b B4
TLMER -delete Fis, 7ELR AR MR FHRENTHE,
EXHES SRS

MR --watch £, SEALEEREE FREMXHRSEYN, HELEERNES S
file. BERAXNSEE, BRRKALBIT.
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AR TNHRAENT, UARREEINXHRETESBIFENRLS FHA.

[ --watch L3N, HiTHEFR EMFHIREHA oc rsync —H, BELHL4 oc rsync WFIES
Bth—H, Rk, EaERASFEHA oc rsync FEREMNIRCSIERIEIT A, KN --delete,

6.6.2. FXHEHBEFHFHIMNEHEPEH

CLI hRE T A H EHBIFRFHME S hEFISHRZHE,

FRFM

£ oc rsync I, HFELATF/LSA -

WL rsync

oc rsync R FEAXBEMN rsync TE (MREETEmHSRfzERESRL) .

MEXHKEEER LHEART rsync, NESEXRIOIE tar ERAFLAELTIESE (EBREFEMA tar SLHAER
BB H) . MRBERFHPESR tar, NERREKY,

tar EHIAEFRES oc rsync HEIMIZHEE, FlM, oc rsync &1 HM B XA FEN XA
%, mB{UZZERRS Biih ERRERSCH,

1£ Windows 1, R # %% cwRsync & imtANEl PATH fh, LUES oc rsync @
SRR,

FxiBxEHE pod Bk :
I $ oc rsync <local-dir> <pod-name>:/<remote-dir> -¢ <container-name>

#lin -
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I $ oc rsync /home/user/source devpod1234:/src -¢ user-container

£ pod BREHBIFXIMB R :

I $ oc rsync devpod1234:/src /home/user/source

i

I $ oc rsync devpod1234:/src/status.txt /home/user/

6.6.3. EFAE% rsync TheE

EFrAER rsync #LE, oc rsync e SR G GITIATLE Y, MREBEFHAENE rsync 85
fTET, {8 oc rsync HEAXANET (HlM, --exclude-from=FILE %%) , el AR rsync 9
--rsh (-e) Tk RSYNC_RSH ZE2R{E NN EZIT, MTAR :

I $ rsync --rsh="oc rsh’ --exclude-from=FILE SRC POD:DEST

= :

St RSYNC_RSH Z°= :
I $ export RSYNC_RSH="oc rsh'
RIGIBTT rsync %5 -
I $ rsync --exclude-from=FILE SRC POD:DEST

LA EBARBIEHRAE rsync BB E 9 oc rsh 421 shell BF, MmiEERLERE pod, EBfl&iz
T oc rsync ER A%

6.7. 7£ OPENSHIFT CONTAINER PLATFORM A&+ HITEm S
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Ea]LAE CLI f£ OpenShift Container Platform BT R H S,

6.7.1. AR PHITIEG T
CLI hRE T M HUTIn R B SR DR,
iz
HERHBPIEITHS -
I $ oc exec <pod> [-c <container>] <commands [<arg_1> ... <arg_n>]

fign -

I $ oc exec mypod date

it

I Thu Apr 9 02:21:53 UTC 2015

B

T RERN, ocexec e RTEVIMINAERNTLETLIE, BRIFZMBSH cluster-
admin A H47,

6.7.2. ATFME i ErEer HRIP

i@t Kubernetes API RS8R A HHTEK, REABERFPHITER G THIRE
I /proxy/nodes/<node_names/exec/<namespace>/<pod>/<container>?command=<command>

£l E URL & :
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<node_name> ;& 77 s FQDN,
<namespace> ;& H#r pod B5iH,
<pod> Z B7¥r pod K&,
<container> Z Bir &2 A M.
<command> 2EHITHGR S,

Hign -
I /proxy/nodes/node123.openshift.com/exec/myns/mypod/mycontainer?command=date

A%, BFmBALUETRPRNSBRERESAUTEK :
B PR LIRS A ER A (stdin),
HEPmiAiRE TTY,
ERRNG S NIZEA stdout B A XRIE F ik,
ERRNGBNIZEA stderr BY%H A X RIE F ik,
[ API fRS583 43X exec KRG, BF MR EEARBZTRLSHBEMIR ; HAIERA HTTP/2,

E i stdin, stdout 1 stderr 25 I8IB— . HTESR, FHmfSRE streamType Fr3ki%k
B stdin. stdout = stderr 2—.
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ERprEeSHUTIERE, EFmXAMAER. AREENEZR SR,

6.8. (i AimO¥ X Ui A& RN AERF

OpenShift Container Platform ¥ pod # & k0.

6.8.1. TmO AL

ERILAMEA CLI F— RSN AEm O A F pod, XHE, EaILAEARMTIT—AMEESKBENRO,
FH5 pod HEYEEGROKEF 4 BUE,

CLI hR& T s %5 & 32 ¥ -
I $ oc port-forward <pod> [<local_port>:]<remote_port> [...[<local_port_n>:]<remote_port_n>]

CLI ilr A e AR D, Flid LTk A,

AfEALTHEAREERD

5000 & PREAR RO 5000, Fi#% %4 F pod H1#9 5000,
6000:5000 EPIRIEARIRO 6000, FE4 % pod HH9 5000,
:5000 =k B PmA A — DR RIFEO, FHiE4LE pod B9 5000,

0:5000

OpenShift Container Platform 2bHE 3k B & imfim %5 A4 15K, EBEIEKG, OpenShift
Container Platform AN HE/FE mtIBim O L. 24 OpenShift Container Platform IZ
Fomh, BREFRM pod im0z S HIBUE,

MZEH EE, BFRMNETEHETEAXE pod i, M OpenShift Container Platform SCigs
BEEVAAT REH LM nsenter & A pod R4 aa £ 220H, SRIETAMH socat £ pod Oz A S &l
BiE, i, BENEREDTESSIEZIT— helper pod, #AJGiz21T nsenter #l socat, MMIARE
TEEN L2 — FE S,

6.8.2. fFHmOR A
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A LUEA CLI F— 1S K ithim O % Bl pod,

AR

HERALLT RS0 pod REIEEmRO :
I $ oc port-forward <pod> [<local_port>:]<remote_port> [...[<local_port_n>:]<remote_port_n>]

fln -

HERALLF&4, At 5000 &1 6000 &0, 5 pod Hkg 5000 F1 6000 &k C13kEF: &
i -

I $ oc port-forward <pod> 5000 6000

i el

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

HERALT&S, iRt 8888 & 01343 pod Hhig 5000 :

I $ oc port-forward <pod> 8888:5000

i

Forwarding from 127.0.0.1:8888 -> 5000
Forwarding from [::1]:8888 -> 5000
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AL TS, MiTAil—NZ2HEOHE L2 pod 189 5000 :

I $ oc port-forward <pod> :5000

ik

Forwarding from 127.0.0.1:42390 -> 5000
Forwarding from [::1]:42390 -> 5000

HE -
I $ oc port-forward <pod> 0:5000

6.8.3. AT ME i A il O K BIHL

i@t [ Kubernetes APl BRS583 4 i3k, SEARE pod ¥ % i O BRI -
I /proxy/nodes/<node_name>/portForward/<namespace>/<pod>

#FLLE URL Hr :
<node_name> ;& 77 s FQDN,
<namespace> & BH#7 pod B8 22 [H],
<pod> ZB7¥r pod K&,

fln -

I /proxy/nodes/node123.openshift.com/portForward/myns/mypod
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M APl [RS5&BR A XM O A EKRRE, BFMSfEREARIIZRFSHRERR ; HAifEMA Hyptertext
Transfer Protocol Version 2 (HTTP/2),

ZrmtlE port iRk EE pod HEINRONGR,. 5ARKAAEEBEER®ET Kubelet fXXEIBHR
pod MmO, B, FXHELEEM pod AXMAABERSHKE DR im EHE—R.

EEBIROELZERE, EFRXAMER. FHREEENERERE,

6.9. fE A4 {EM SYSCTL

Sysctl K& LLAT Kubernetes SEAF, RIFAFEETHN ATRAN G AT HENELAKS
. REHEBAZAN sysctl FEEMIITF pod #HITi%E. MR sysctl ZBBAZLERE (Fh ok
7 , MssEREMi%E sysctl 943%, M Node Tuning Operator, b4, REHINHNE LM
sysctl TREINFNEA L b ; Al LUET R L F 5B AHM AL L sysctl etAF A,

6.9.1. XF sysctl
f£ Linux fr, EEGaL@EN sysctl #EOEZTHESRNLSE, SBELET /proc/sys/ B HEH
REGHRE, XESERE T SMARRNFRE, Him -
R GEARIZ : kernel.)
% (GEAEIZ : net.)
EARE GBRRIZ : vm.)

MDADM GEBFHEIZ : dev.)

METREZTRE, S Kernel X8, BRINTASBNIR, &z :

I $ sudo sysctl -a

6.9.1.1. PR Z[A 1T = sysctl
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%% sysctl £ Linux Rk 2H 5 ZZ/E, XEREE LT m ENEA pod HMiKES
file sysctl FifiEmAZEH, FEE1E Kubernetes M pod ETFXHhijilefil.

LLUF sysctl ERZEHAmAZEMHM :

kernel.shm*

kernel.msg*

kernel.sem

fs.mqueue.”

F9, net* HHMKZH sysctl MEAZHBwRBAZLEFEIN, HipHZRNEARBRAZKRANLT
HmamAHE.

TG MM sysctl U A&y, BnFMENERRAFKE, HEBTHATRNER
Linux Z1ThR, WEHX /etc/sysctls.conf X, HE @S FEATERFNERNTTHESR. ETLUER
Node Tuning Operator 3ki% & 77 s Z 5 sysctl,

A LLE B BRIk sysctl T RbRe 5 R. (U pod FHERIFE XL sysctl &Ki&E
B . AT AR g DT .

6.9.1.2. 2 5% % syscil

sysctl X197 Z£M FZ £ sysctl,

sysctl GE2HUANRE, YIFERAERNGEZER, BSHER—T RIFR pod 2 [EHTE LR
B, BEREU, MREN—1 pod XET sysctl, EFRE :
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2077 = _ERE Ath4E4aT pod
fBE T AR
IKEGET pod BHRBRHIM CPU SETT IR
OpenShift Container Platform 3z (HINABLH) REESHHLLT sysctl :
kernel.shm_rmid_forced
net.ipv4.ip_local_port_range
net.ipv4.tcp_syncookies
net.ipv4.ping_group_range
FIEZR% sysctl BEINE A, EalLll &S Pod #A&R7E pod H A sysctl,

fEfAIR{E OpenShift Container Platform B4 HrhlHiH sysctl ##F1 9% OpenShift Container
Platform MEA &2, HEE, UIAERAZRHMERRBLUE sysctl #HINRE,

IEARRL sysctl MEINEH, £ERSHANFIZENTRFEREN]. BERATARL sysctl ¥
Pod &#HE, BFRRE.

I $ oc get pod

LTl N
NAME READY STATUS RESTARTS AGE
hello-pod 0/1 SysctiForbidden 0 14s
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6.9.2. 7y pod iXi& sysctl

RaI LA pod B9 securityContext £ pod _Li%i& sysctl, securityContext & FR— pod iy
AR,

BRIARTRE sysctl, THARLRZE sysctl 9 pod TEEEMAMT R LE5), BRIEEHEEAAEENT R
LEAMERA T ARL sysctl, 577 sysctl —tf, A5 AfARIEESKT R ERRZERHXLE pod 4
ERIERNT =,

LUFRBIfER pod securityContext iIXiEZR 2 sysctl kernel.shm_rmid_forced, ERHINFRE
sysctl net.core.somaxconn 1 kernel.msgmax., Mg, ZLHFZ£ sysctl FHFELXl,

%a.t

N T RBIHRERG R

BfAREE, RAETHRTSBFRRT B sysctl &

£
e

FHZEMAFLL sysctl :

EGE X pod B9 YAML X370 securityContext #4%, M TFHIFTD :
apiVersion: v1
kind: Pod
metadata:

name: sysctl-example
spec:

securityContext:
sysctls:

- name: kernel.shm_rmid_forced
value: "0"

- name: net.core.somaxconn
value: "1024"



- name: kernel.msgmax
value: "65536"

Al pod :
I $ oc apply -f <file-name>.yaml
MET RARTFARLLE sysctl, ] pod 2 FE, BFREE :

I $ oc get pod

Tl R
NAME READY STATUS RESTARTS AGE
hello-pod 0/1 SysctlForbidden 0 14s

6.9.3. AR 2 sysctl

SHEEATAFBERARNERL TATFELERRZS sysctl, HEtaesisch M ARF R,

MREFEAFRE syscll, EHEEJVDIOVFERBN T REREAEN]. sysctl pilijilaamAZE
I‘E—‘Jo

& eI LB T 7E Security Context Constraints B4 allowedUnsafeSysctls ZEXHiEE sysctl #HRFIK
it — 21 pod HIKEWFL sysctl,

allowedUnsafeSysctls W ARIZHIFFERIR/ R, MStERELH N AREFRE,
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g

==
[=]

a5 O H

HTFHEARLZLYE, FHTLL sysctl WAGHZEBTHRE, MEATERIER™
EFE, PIMARTHAFY, HRERIT K26,

EETHAARRL sysctl NAZRNH SR EE R PRINRE

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

N key: pair Fr%

Bl KubeletConfig HE X ¥i& (CR)

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

metadata:

name: custom-kubelet
spec:

machineConfigPoolSelector:
matchLabels:

custom-kubelet: sysctl ﬂ
kubeletConfig:

allowedUnsafeSysctls: 9
- "kernel.msg*"

- "net.core.somaxconn"

fEEN SRR E PR,
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B EBERITHAREL L sysctl,

BB & :
I $ oc apply -f set-sysctl-worker.yaml

il T — A HTH MachineConfig X4, AIKIE 99-worker-XXXXXX-XXXXX-XXXX-
XXXXX-kubelet,

{1/ machineconfigpool % status FEEREHE/ :

#lin -

status:
conditions:
- lastTransitionTime: '2019-08-11T15:32:00Z'

message: >-
All nodes are updating to
rendered-worker-ccbfb5d2838d65013ab36300b7b3dc13

reason: "

status: 'True'

type: Updating

SHALENRERRCNTHHES -

- lastTransitionTime: '2019-08-11T16:00:00Z'
message: >-
All nodes are updated with
rendered-worker-ccbfb5d2838d65013ab36300b7b3dc13
reason: "
status: 'True'
type: Updated

SHMZE, THM MachineConfig X R E &I KubeletConfig X & :

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

"ownerReferences": [
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"apiVersion": "machineconfiguration.openshift.io/v1",
"blockOwnerDeletion": true,

"controller": true,

"kind": "KubeletConfig",

"name": "custom-kubelet",

"uid": "3f64a766-bae8-11e9-abe8-0ala2a4813f2"

WAE, EAILRIERE N pod RINARL sysctl,
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B7E BIFERE

7.1. &% OPENSHIFT CONTAINER PLATFORM £ REEHER

OpenShift Container Platform Fh#9ZE44R1E OpenShift Container Platform $£&fh API X RMEH

PHTRE,

71.1. TREH

E#S1F OpenShift Container Platform LEXFRN AR IDFKELMEBHNER. BINIERTFFLA
AHEE A UG —NARERERGHEGNE R,

7.1.2. [ CLI &% 4

ERILAMERA CLI, RERZGETHHNEHIIE,

Pt =

EHEX—TBEHHEML, HEAUTHS -

I $ oc get events [-n <project>] ﬂ

Ti B B9,

lin -

I $ oc get events -n openshift-config

LTl N
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”
97m Normal Pulled pod/dapi-env-test-pod Successfully pulled
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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-
0eec59¢23068_0(748c7a40db3d08c07fb4f9eba774bd5effe5f0d5090a242432a73eeeb66ba9
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

M OpenShift Container Platform 154 A BT B h K4,

J&5/ OpenShift Container Platform 2§l &,

= Home - Events, BEEENTH,

BREREEEEMHNEIE. Fli0, Home - Project — <project-name> -
<resource-name>,

pod MIBEBEFZ N RIBEAHCH Events 1ETi£, Hb B R5ZNREAXNEHS,

7.1.3. F45%

AT 145 OpenShift Container Platform B4,

K71 BEEH

£

sk

FailedValidation  pod E2E%iE KM,

R7.2. 7HFH

£

BackOff

298
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B 3T

Created [SNelle2 3N

Failed HIEY/ O3/ R Eh R
Killing EEA LR,
Started BEREH,
Preempting IEFEIE G H M pod,

ExceededGrace 7Ei8ETIREIN, BRI {THERBZEL pod,

Period
K 7.3. BEEH
E4Y ik
Unhealthy BETEE,
K 7.4. GigEH
E4y ik
BackOff BHRAZRED, RRAIE,

ErrimageNeverP %k T #if&B) NeverPull 588,

ull

Failed HIELER R KL

InspectFailed B BHRRN

Pulled FRINHIER T Hiffk, HBR/HKEFE TSR L.
Pulling IEFERIERBE R,

xR 7.5 GIRERSREH

£1 30

FreeDiskSpaceF =] R 22 A KL,
ailed
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£

InvalidDiskCapa
city

xR76. TREH

B

FailedMount

HostNetworkNo
tSupported

HostPortConflic
t

KubeletSetupFa
iled

NilShaper

NodeNotReady

NodeNotSched
ulable

NodeReady

NodeSchedulab
le

NodeSelectorMi
smatching

OutOfDisk

Rebooted

Starting

FailedAttachVol
ume

FailedDetachVol
ume
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sk

W B ETL N,

ik

BEHERN

ENMSERZH.

EH/tmE A%,

kubelet W& KM,

RE LEH LS.

TRARMLE

TRAATHE,

T REmE,

T RELUAE,

I R T LA,

L 22 A B

TREER.

IEFE/2 5 kubelet,

LipIES NI

DEBRW,
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B sk

VolumeResizeF 7 B/4EHE RN,
ailed

VolumeResizeS BRIhY B/ s,
uccessful

FileSystemResi e S R NV
zeFailed

FileSystemResi  mIh¥ B/4a X4 %50,
zeSuccessful

FailedUnMount ENE B R,

FailedMapVolu PR G 45 2R L
me

FailedUnmapDe  BUHBRET S &KL
vice

AlreadyMounte BEAEH,
dVolume

SuccessfulDeta BOEWHRIIDE,
chVolume

SuccessfulMou B W IhEE,
ntVolume

SuccessfulUnM AW ThENE,
ountVolume

ContainerGCFai &gy osng,
led

ImageGCFailed ke SR qE I

FailedNodeAllo FRABEE L HERITIR B HI Cgroup PR,
catableEnforce
ment

NodeAllocatabl 25 HllSE BRI R BB Cgroup BRI,
eEnforced

UnsupportedMo  RZRFRYHEEGLIL,
untOption
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£

SandboxChang
ed

FailedCreatePo
dSandBox

FailedPodSand
BoxStatus

sk

Pod & BEFX,

REECIE pod D&,

pod HERT KM,

& 7.7. Pod worker ¢

B

FailedSync

*x 7.8. RGiEH
¥R

SystemOOM

& 7.9. Pod £

£

FailedKillPod

FailedCreatePo
dContainer

Failed

NetworkNotRea
dy

FailedCreate

SuccessfulCrea
te

FailedDelete

SuccessfulDelet
e

302

sk

Pod E#% K

2P0

£FBEI OOM (REARR) KR.

sk

{£1k pod KK,

B pod BFEIEKIN,

DI pod #¥E B SRR

ML R

BIEERT S : <error-msgs>,

B0 pod : <pod-name>,

fHIBRES %S : <error-msgs.

SFR pod : <pod-id>.
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5% 7.10. Pod iR B3 BEH

£ 30

SelectorRequired SFEILFR.
InvalidSelector TR AR 2R AL ML T B B P ER I 2R R o

FailedGetObject HPA F&itHEEIA,
Metric

InvalidMetricSo  RAIBIIEITIRER,
urceType

ValidMetricFoun HPA BEWRRINITEBIAEL,
d

FailedConvertH REEFE LA TEBY HPA,
PA

FailedGetScale HPA =51 28 5 R FR B B bRy S Ji R,

SucceededGetS  HPA ZHIZIEIHRER 7 B hRAY M BIHIE,
cale

FailedCompute KREERIET BB IR T BRI RI AR,
MetricsReplicas

FailedRescale K/ - <size> ; [RE : <msg> : fHik : <error-msgs>,

SuccessfulResc  # K/ : <size> ; [REA : <msg>,
ale

FailedUpdateSt REEFIKE,
atus

7 7.11. W44 =4 (openshift-sdn)

£ 23U

Starting JE 5 OpenShift SDN.

NetworkFailed pod MM OBE S LK, pod BIFHKIEL,

7 7.12. W44 E 4 (kube-proxy)
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£

NeedPods

K713. BFH

£

FailedBinding

VolumeMismatc
h

VolumeFailedRe
cycle

VolumeRecycle
d

RecyclerPod

VolumeDelete

VolumeFailedDe
lete

ExternalProvisi
oning

ProvisioningFail
ed

ProvisioningCle
anupFailed

ProvisioningSu
cceeded

WaitForFirstCo
nsumer

sk

iR 55i%m 0 <serviceNames:<port> FE pod,

30

RATRNFALS, MARREFEEXR.

BRNHREFRPIFROTR,

BIREIR pod Ff HEH,

B &

Bl pod i & &,

PRSI 4 &,

BRI 5,

EFBT AR E & R B A &,

BB FRIBH .

ERNES T BN L&,

A ELEIRE) pod R AL,

#+* 7.14. £4pEHA hook

B

FailedPostStart
Hook
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B sk

FailedPreStopH IR &FE NS LMK,
ook

UnfinishedPreSt  #ii{= 1t hook K=MK,
opHook

K715.8E
TR ok

DeploymentCan  ReEEUHERE.
cellationFailed

DeploymentCan EBEEUEHEE.
celled

DeploymentCre B8RS Hli2H 25,
ated

IngressiPRange  &B"AAD IP A2 EZEARSS .
Full

x 7.16. HERFEH

HFR sk

FailedSchedulin K& pod : <pod-namespace>/<pod-name>. 5|4 ILEHELTERRA, 0

g AssumePodVolumes K4 EEHEE,

Preempted #77 == <node-name> _t#J <preemptor-namespace>/<preemptor-names it
=

Scheduled IS <pod-names> 43 Bc%: <node-names,

R717. FPEEEYS
£ ik
SelectingAll Ith daemon JEFFRIAE pod. TEIFE LT,

FailedPlacemen  RgEf¥ pod WiEZI <node-name>,
t

FailedDaemonP 777X <node-name> L1k E| 7 KT 17 F2 pod<pod-name>, KEIHFEX
od 1k,
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& 7.18. MBI ERRSE=H

B

30

CreatingLoadBa & fi &9 as i i,

lancerFailed

DeletingLoadBa
lancer

EnsuringLoadB
alancer

EnsuredLoadBa
lancer

UnAvailableLoa
dBalancer

LoadBalancerS
ourceRanges

LoadbalancerlP

ExternallP

uiD

ExternalTrafficP
olicy

HealthCheckNo
dePort

UpdatedLoadBa
lancer

LoadBalancerU
pdateFailed

DeletingLoadBa
lancer

DeletingLoadBa
lancerFailed

DeletedLoadBal
ancer

306

IETEMIPR 1 #2925,

IETERBR M E9E 3.

ERR M EISE R,

% BT AT LoadBalancer RSS2,

5 H%#7# LoadBalancerSourceRanges. 571, <old-source-range> — <new-

source-range>,

BIHET IP Hutt, fitN, <old-ip> — <new-ip>,

FIHAER IP Hutk, fItn, Added: <external-ip>.

FHEr UID, 30, <old-service-uid> — <new-service-uids,

5% ExternalTrafficPolicy. 141, <old-policy> — <new-policy>.

5| % HealthCheckNodePort, #i0, <old-node-port> —~ new-node-port>,

{50 FT E MR 11 E 1 85,

150 T E AL BT 7 S T 2R T L B

IETEMIPR 1 Eida 1 25,

IR 7 E ta i aR S HH B

EMHbR 1 B9 23,
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7.2. {43 OPENSHIFT CONTAINER PLATFORM 7 sR el LA 44 POD #( 2

ESERERR, ETUERARHFETEREFTLUAEN pod B, LUEEFRFERAIEINYSATN
BHR, HBGRLUUGH pod BEHIHAEE., WRERBTRIHPNT <IN, S8 CPU. AEMBAE 2 W%,

7.2.1. T f&# OpenShift Container Platform £ FETHE

SHBETERN—RNAERE, IAEAKRERIENPILUFHES PIMHA pod SEHI, M
REEMARNGESR,

EAERTEN RESHBHMAE TR, AIUEmEmNHRTSESESHIRGEE.
ERIMRROKR, FRIHERFPILUHAES PIEELEERN pod SLHISEMEM
N BCHFENTTRAE.

A4, RIBEFMKREKMESRMG, "TEEIGHET pod HEIRNENT RES. HIL, =
BERMEM B REHARRIAE S 21 pod,

BRI MG BT R LA ARFNALEETRRSESM IR, talL{E)y OpenShift
Container Platform £ 2 pod H#—MEKZTT. LA pod RIEVEIARZETTE, AILMSEIZTER
mERFil.

722 EmSTHIETERBTETR

BT LM A 1Ti21T OpenShift Container Platform £BARETE, LHBETLUAETISLEM pod
HE,

FoRFMH

i&21T OpenShift Cluster Capacity Tool, BaEI{FANRBABESREBZPHNERHER.
flIEE—4 Pod spec X#rfl, TEFERIZXHREETIRAE, podspec LA limits 5%

requests MEAIEEHRER, EHAFETRAEMEI NN REE pod WEREK.,

Pod spec HIARRBIMT :
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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

ff

L=

S

ERSTHERAEHSETR :

%S K El Red Hat Registry :

I $ podman login registry.redhat.io
MIEBRAETEEIR :

I $ podman pull registry.redhat.io/openshiftd/ose-cluster-capacity
BITERAETH :

$ 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

&L BT LAZS N --verbose %, LUmHEHNEANT S Ll LUAE 2 24 pod K94
ﬁﬁo

ik
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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)

LG, KRPHGTATLUARER pod BE 88,

7.2.3. Ll pod HEMARZTERETETR

&L pod FEIVMARZITEHBETE, HUREZUELERFA THNEHR F2Xia1T. LMEL
ARIBTEHAET RS REA ConfigMap XK,

FRFH

TEHARESHEETR

iy =

BIRERAG

I $ cat << EOF| oc create -f -

ik
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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

BIREARSIR -

I $ oc create sa cluster-capacity-sa

A BRINBIARSSHK -

$ oc adm policy add-cluster-role-to-user cluster-capacity-role \
system:serviceaccount:default:cluster-capacity-sa

TE I OIEE Pod B4 :

apiVersion: v1
kind: Pod
metadata:
name: small-pod
labels:
app: guestbook
tier: frontend
spec:
containers:
- hame: php-redis
image: gcr.io/google-samples/gb-frontend:v4
imagePullPolicy: Always
resources:
limits:
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cpu: 150m

memory: 100Mi
requests:

cpu: 150m

memory: 100Mi

SHASPI{EMAE N cluster-capacity-configmap B ConfigMap X REHRNEH, MM
A pod HAE X pod.yaml HEHFIZE test-volume HIFEE /test-pod L,

MR HAB R ConfigMap MR, HESIREIATAIE -

$ oc create configmap cluster-capacity-configmap \
--from-file=pod.yaml=pod.yaml|

{55 R LU Rl R4S SR B BIRR AR -

apiVersion: batch/v1
kind: Job
metadata:
name: cluster-capacity-job
spec:
parallelism: 1
completions: 1
template:
metadata:
name: cluster-capacity-pod
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
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LA pod RV ARIZITRER S5
I $ oc create -f cluster-capacity-job.yaml

BREFILBS, UEHRESEHPTHESN pod HE :

I $ oc logs jobs/cluster-capacity-job

ik

small-pod pod requirements:
- CPU: 150m
- Memory: 100Mi
The cluster can schedule 52 instance(s) of the pod small-pod.

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. {5 FH BR$II3E [l BRI BT IR #E
BIAER T, ZFEI1E OpenShift Container Platform 2 FFALRNITE T RIZT. B RESE
B, #&w] ARSI B AR e REOBTRCHFE -

pod M&ZE : ALY pod RHEAZHRXE CPU HIRNEFN&E/NMIRAEKR.,

BifgoR - A LLXE ImageStream X RGPS BERIBRH,
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Bifg - B eI LUBREI T HEE BIPIER registry BUEER K/,

R A MBI (PVC): £ o] LABRBIE KA PVC BIK/,

2R pod KR FRFISE H R BIBIBRE], WITEERRZERPEE pod.

7.3.1. X FBREEH

LimitRange x{ & & X RIPR{ESEHE R E PR BREFE. EUED, ETLUN pod. B, Bifk. B
RAHFFAMERR (PVC) REREHIRRIE.

ZOBRNER RN H RIS E RS LimitRange X RiF1TEhL, MRFRER T HE
IR, NMSIBHILTIR.

DT ERTHRAEHGRESEEXNSR - pod. B4, Bk BiffA= PVC, ERILER—XRPIHX
EAHN— PSS N AAERRERE, BV EEEH RN A S/ BRI RREFEE X &,

A 2R BIBRBISE X Rl

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"
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7.3.1.1. XTFHEBRSI

LTRSS MANRESEESE. AEREL, ~OE#sRE. ELUREREAERSmEA
H{BIEE—4 LimitRange X4,

7.3.1.1.1. AHREHI

W RESERE, EAILUEE pod FE AR AT LUERIRET H&R/NHIRX CPU I, MRHE
TE B AEER, M Pod spec HHIEZ CPU MIRFFIFKBIFFA LimitRange X R iXERH, MR
A, W pod FREOIE.

% F7 LimitRange X RHPIEENEE, B8 CPU HRFHRMRHBI LK TFHFTF min
BIRAR,

A8 CPU SIRFFHRMRB LN FHEFTF LimitRange X RAPIEEMNEHRH max FRY
ﬁo

MR LimitRange X & E X T max CPU, NIFFETE Pod spec HE X CPUFEX
(request) fE, {BEMIIEE— CPU limit i, ©REHRERGISEHEPIEENZRAK CPU R
{Eo

AaRE 5 E KA AL GUNFHETF LimitRange X RPN M9
maxLimitRequestRatio {.

MR LimitRange X% E X T maxLimitRequestRatio 2R, N{EMIFHARFELLI RN E
£ request f limit ff. OpenShift Container Platform 3&iT limit BRLL request it Rl 5
ERME, XMENIZRAT 1 MIEREH,

Fn, MRA2RM limit (A8 cpu: 500, request {EHEIE cpu: 100, M cpu BIBREI
BEiERNEER 5, XA HASGT/MNFHFTF maxLimitRequestRatio.

3R Pod spec & BIEER S HIRNGFRH, NFRESEENRBPIEENE M default =
defaultRequest CPU f1INEH D EA R

A 2% LimitRange X &R E X
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apiVersion: "v1"
kind: "LimitRange"
metadata:
name: "resource-limits"
spec:
limits:
- type: "Container"
max:
cpu: "2" 9
memory: "1Gi" 9
min:
cpu: "100m"
memory: "4Mi" 9
default:
cpu: "300m"
memory: "200Mi" a
defaultRequest:
cpu: "200m"
memory: "100Mi" g
maxLimitRequestRatio:

cpu: "10" @

LimitRange X RMI&FR,

pod FEANRBFRALUERMNZRK CPU £,

pod FHEANRRALUEKRNZEAREFE.

pod AN IRALUERMNEZR/N CPU £,

pod FHEANRERALUERNR/NMNIFE,

B 7= BERR
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o

WMEKRTE Pod spec HigE, AHRILERANKIANER.

MR%EBTE Pod spec HiEE, Ao LUEKKEIA CPU £,

MRKTE Pod spec hiEE, BHRALLUFKHERIANEE.

BREARRESHERNLEE,

7.3.1.1.2. Pod BB

FRESEHE S VFHE NG U E R pod WARIEER/INHRZX CPU HINEFRIE, ZEWBSAES
23, Pod spec A SE CPU fMIREFERUFIFA LimitRange X RPiXEME, ME%EA, N pod F
S OIE,

IR Pod spec EHAIEER 2 HIRNGFRS, NFRESEENRBPIEENE M default =
defaultRequest CPU f1IREH D BA .

# pod FHIFTARSRD, FTEWRBLUTSRHE :

%} F7E LimitRange X R EM pod, A2 CPU HRFIHKMEBH S KT HET min
HiRAH,

A28 CPU SAFHE KRB % /MF=FTF LimitRange X RA15EM pod B max FiR
AR,

ABRBHSE KRG LHHINTFHZET LimitRange X &#i5EM maxLimitRequestRatio
e

Pod LimitRange % &€
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apiVersion: "v1"
kind: "LimitRange"
metadata:

name: "resource-limits"
spec:

limits:

- type: "Pod"
max:

cpu: "2" g

memory: "1Gi" e
min:

cpu: "200m"

memory: "6Mi" 6
maxLimitRequestRatio:

cpu: "10" G

BRFISE HE 0T R BB FR.

pod FIEFRA AR EIHERIHZRK CPU £,

pod AIEMA R RATHERNERAXAEFE.

pod RIERTA & s HE K&/ CPU &£,

pod FAIEEFA AR EIFEFRNRNNEFE,

BREARRESHERNLEE,

7.3.1.1.3. &R
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LimitRange X R A& 45 E el HEX BIIER registry BRI AR,

FERHELBIREB registry I, REBRBLUUTERE -

BROKX/NMBFUNFHET LimitRange X R igENBRNRKE,

Bif& LimitRange X &RE L

apiVersion: "v1"
kind: "LimitRange"
metadata:

name: "resource-limits"
spec:

limits:

- type: openshift.io/lmage
max:

storage: 1Gi g

LimitRange ¥ RMI&FR,

2]

AT LUHEXRIIER registry IR KBHR AN,

al

ERh I BRHIN Blob L& R registry, M F1F registry BoE Jy 5 i SC e Bd &,
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==
[=]

b

LA REHEFE R,

BRANFHIERZ AT, X0HEA Docker 1.10 SXEShR
AHEFHEEE v2 registry FIFHREUA ML, MR XHMEEEEAIEN Docker
= : .

SRR, H registry FHE&E BN schema v1 B[R TR S5 K/MEX
HER, BEEEXEEMRRIXMEIES GRS L%,

XA A BUIE R

7.3.1.1.4. & mRME

LimitRange X R A V& BiR 16 E PR {E.

NFEIMERGR, BEHRRUTRG

ImageStream HA& P EHRIT SR E D
openshift.io/image-tags £,

/NFHZET LimitRange X &Ry

ImageStream HA& X EE & ME—B | AEE LU F R EFFBRFIEEX R A
openshift.io/images £,

&7 LimitRange X R E X

apiVersion: "v1"
kind: "LimitRange"
metadata:
name: "
spec:
limits:

resource-limits"

- type: openshift.io/ImageStream
max:

openshift.io/image-tags: 20 9
openshift.io/images: 30
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LimitRange X RMIA&FR,

2]

&7 spec # imagestream.spec.tags S P —HFIREHNRARE.

©

itk spec # imagestream.status.tags S M —H &5 ANRABE,

openshift.io/image-tags FiIRAKXME—HitRk51H. FTEEMNSIHZE
ImageStreamTag. ImageStreamimage #1 Dockerlmage, ®ILL{f&Ef oc tag #l oc import-image #3455
RS, AESMASEIAZEEEX . 82, ImageStream HigHIiriCHENHE—SIBIGTE—
Ko CARLUEM AR RBIHEXBIRNER AR R registry, {BXTFRZRHIERE A,

openshift.io/images HIRAKREHBIKERICKIKE—FERET. SR aTLHEXRIARER
registry M XE5&HTIRE. AAESBMASBSIAEEXD.

7.3.1.1.5. FAMEREH (PVC) BREI

LimitRange X R A ERBIFAEEFI (PVC) HiFRaufziE.

HE—TUEHRHNMAERARERFRT, UIHBEUTRY

FAMERER (PVC) FHFIRIFEFRMIAFHFTF LimitRange X RAIEEHN PVC
min 43R,

FAMERE (PVC) hlBRIERSIVNTFHEFT LimitRange MR AiEER PVC 1Y

max A&,

PVC LimitRange X% X
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apiVersion: "v1"
kind: "LimitRange"
metadata:
name: "resource-limits"
spec:
limits:
- type: "PersistentVolumeClaim"
min:
storage: "2Gi" g
max:
storage: "50Gi" 6

LimitRange X RMI&FR,

2]

BFAESERBERNOSRMMEEER,

©

AR AMEBFRAPFRNEAEFIHE,

7.3.2. QIEEBRHISE

FRFSERE N AR — WA -

HAEAIFT R A& B LimitRange X4 :

apiVersion: "v1"
kind: "LimitRange"

metadata:
name: "resource-limits"
spec:
limits:
- type: "Pod" 9
max:
cpu: "2"
memory: "1Gi"
min:
cpu: "200m"

memory: "6Mi"

B 7= BERR
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- type: "Container"
max:
cpu: "2"
memory: "1Gi"
min:
cpu: "100m"
memory: "4Mi"
default: ﬂ
cpu: "300m"
memory: "200Mi"
defaultRequest: 6
cpu: "200m"
memory: "100Mi"
maxLimitRequestRatio: G
cpu: "10"
- type: openshift.io/lmage ﬂ
max:
storage: 1Gi
- type: openshift.io/ImageStream 6
max:
openshift.io/image-tags: 20
openshift.io/images: 30
- type: "PersistentVolumeClaim"
min:
storage: "2Gi"
max:
storage: "50Gi"

77 LimitRange X ®Ri§E—1 %M.

2]

F4 pod HERE, HFREFSEEER/IMHRK CPU HIRFHK.

©

EhRSNERE, FRESEEER/INRK CPU HIREFEHK,

L4

ok, XFEIEW, MERELE Pod spec higE, NIEEAISZILLERKENIA CPU =X
REFEE,

©

Ik, XFAE, MEREHE Pod spec Hi5E, NHEERFTLLUFKHERIA CPU =
NEE,
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6]

A%k, XFARLE, EE Pod spec HAigENRAREISERLAH,

o

BB RICERS, 1HIE R HEXTIPIER registry BFIEERAIRK(E,

©

BHEGRLERE, FRIBEFEXE ImageStream X R XK G& IS5
mﬁo

9]

EHFAEFARERY, HRXEERNENMNMIRKEF#ES.

230 3

I $ oc create -f <limit_range_file> -n <project> ﬂ

EREAIEM YAML STHBRFREUKR ZE N A BREIRIE

7.3.3. EERHI

ERILLBIE E web #2HIGH MBI EHK Quota TEREF W B+ E AERIBRE.
BRI LAME A CLI AERBISEH S -

IRV B shiE B LimitRange Xf %51k, #liM, *fF4&75 demoproject B¥iH :

I $ oc get limits -n demoproject

NAME CREATED AT
resource-limits 2020-07-15T17:14:23Z
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b & LR LimitRange Xf4%k, #0 resource-limits BRFISEH] -

I $ 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 - - -

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. HIBRBRHISE

EHBRMERTEELET LimitRange X%, EHEAFBETE HssHl SRS

BITLLTR 6D -
I $ oc delete limits <limit_name>
7.4 BEELEHNELHERSNENMEER

ENEBRERR, BB UTAREENARFRYT, MmHEBERERUEE :

[ ]

PRSI ARFHANREFNAGER, HAREFSSAFSBLIIRXEER,
[ ]

EEAFEMNAREZITN (3 OpendDK) , URENAREFEBNTRNFSEL
[ ]

ZMHBRSER R PIZTHEXNAFERER.

741, TREBNAERFARE
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ERERMERI, BUUEFYEE OpenShift Container Platform W& i & ¥HRAEHE,

XFEMER (K. CPU =##fi%) , OpenShift Container Platform i pod AN BB L
BB AR request # limit fE,

ABUTXTREFRAREFRHINGESR :

MRIEE, NEHKRESZM OpenShift Container Platform HERRF, AR FHE
BT an, AERFREERNEGEK, RABEAET S LREEHEKRNAFERZEISER,

MRV RMANESZAR, OpenShift Container Platform fHEAEKBERNERHEBHEA
FERRZNAR, TEMNNFERERER S, 7= OOM IR rT LUREE R LI iE TRk
BEHALEREPH—NHE

SHEEA TN R, FEHERFHEREOEIAE,

SHEEATUBERT LA REENRFHERE, UEEERHIEFEA.

REFBRE!

MREE, RERHEII ATERSPAIEN SRR RFRAE YRS,

MRS ELEBRPAANIENRFEIAERS, T =BHAE (OOM) KIS
S EIEREFH A L R ERP R — R,

MREREE T RFEKARE, NAFRESAKXTFHETRETRE.

SHEEA TN RS, FEHEERFRHEEIEAE,
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&/MNAEBR{E 12MB, TR A 2HE —4 Cannot allocate memory pod E#/551%k
W, XARAFRGIAE, 2IN=HERAERE. MERRFITLL pod HFETRAYTT RBTR,

7.41.1. BN ARFREERE

N2 OpenShift Container Platform LN AEFAEFEANISE -

mETHNESENERE

Mgt (B, s ndiil) , RIEFSERERZNFRENTIHITISENE
H. REZRAB[PAATRITETNMENR : G, ENRAEFEEEREMFHBINA ?

e XESEELF

e AT IREREINEGIELF, MRXESIEFEUE, NEBZNMIRETHINEHBEN E—1 %2
REBSHRERRE. MRNEIEFRS, BLRETHINTISAEFRAFITEEIZS,

3.
REBB/AFIHR
RIELL EFmd i B RBAFHR, HREEERR TN ARFREFREEF. MREKT
&, SHARHAENEET. MRFRIE, MNARFRBRNNLERRRES.
4.

IRIER Z I E RSN RE

HEREN, ERBRERE. MREFPAAAENSAFHEBIRE, BLERS
UL RBRE, XAt AYE, —HH, TRESBIRHIERZANTERE
ER (“REEXW”) ; H—AE, BRRARLKIEHE,

SEFTEME, A OpenShift Container Platform SRR oIt E K 1 ERH ; ALeEifal
BESRERHNEREK ; MAALNARFGEEKE T XENRE, BAXLHERERRZK
i,

MRXERFRE, HXNRRNTFHHEERSAFRAEN LRERERD LT,

RN ARR ST HRE L
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mELN, RN AREF SIRIEACERNIFRMRHEIT T e, X FhEREFENRAE
F (INJVM) , I—FEAER, FIPERBI/NMAIHAENAER,

HAth B

TR ERRNES

7.4.2. 7 f& OpenShift Container Platform 8 OpenJDK X i&

ZAH OpendDK ZEBHEARSLIMEPFHRAF £, RLERSRPIZIT OpendDK I, FSihEiRft—LE
S Java REFIXE,

JVM RERRBLEREZ, HEAUREMSR, REFRXFEEMNT R, BIFEERSEHIZT OpendDK
MR, EPUT=ATREFEEINESHEEE :

BE JVM KHERD,
2.

EFRNERT, &6 JVM ERERSEBRERNAE,
3.

AR EREKE T FSP0RE JVM HE,

HALBZPIZITH JVM TEME B AT E5eE, FHA8 RZES RSN JVM £,

7.4.21. TRMAEZERE JVM s KHEK/N

FF%E Java THEfE, JVM HERRAMAFAF. Hil, OpendDK RIARFFHTETARS 1/4
(1/-XX:MaxRAMFraction) IRZRT%ZH#, 7t OpenJDK BEERBNIzT. Ak, FHEESIIT
H, FHREE T BaREFRHI,

KB EBIRESAERHAR :

MPEETRBRAEERSR, FHH JVM ZEFIBLECIOMRT, FHiXE -
XX:+UnlockExperimentalVMOptions -XX:+UseCGroupMemoryLimitForHeap.
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UseCGroupMemoryLimitForHeap ZEWiE £ JDK 11 iR, 5 -
XX:+UseContainerSupport E{X,

X -XX:MaxRAM LB HABZARFRS, FHFZRAHEK/N (-XX:MaxHeapSize / -Xmx)
%E AN 1/-XX:MaxRAMFraction (Bi\H 1/4) .

BEEEES -XX:MaxRAM, -XX:MaxHeapSize = -Xmx,

XARIE BHEH TR, BhARTITEREMENLFL,

7.4.2.2. T RUMAI{ERE JVM MHRF RSB BKRAIAE

IAERT, OpendDK FaEDHEEERSHRAKANNE. XafEES T2 AN Java TEfi
#, BthaElEENGIN, FIINENERHRERERA JVM XEN TS, XA IR RE KM
B JVM, SHEXHENAE,

OpenShift Container Platform Jenkins maven slave S {&{EALLT JVM SHEERE JVM MIR/E
REBBRERANAE :

-XX:+UseParallelGC
-XX:MinHeapFreeRatio=5 -XX:MaxHeapFreeRatio=10 -XX:GCTimeRatio=4
-XX:AdaptiveSizePolicyWeight=90.

XESH S Y HERNRERT 110% EAHRER (-XX:MaxHeapFreeRatio) fHHRIERIA A R IE
RG:, XFELIHEME ERZTETE 20% B9 CPU KfE] (-XX:GCTimeRatio), N ARFH Y E—EFRS
NFEIEHESE (8 -XX:InitialHeapSize / - Xms &35) . 477 Java £ OpenShift FEIAFESA (5 1
&) . T Java £ OpenShift FEIRTELA (58 2 #84) LLKk OpendDK AR IRt T Hibai¥du{s
5

/Cho

7.4.2.3. T RAMAIARIEAEE SR PIRE JVM #HE

MRZA JVM ERA—FHBPIETT, NeFRIEETNEERERTIR. MREFSITHENE, FEN
B0 JVM SE—1TREHNEa ST, BHEANIARERE,

%% Java TEFARREKIFEZE (JAVA_ OPTS. GRADLE_OPTS #1 MAVEN_OPTS %) 3kiid
ETiM JVM, siFHEL R IEMEE L4 IEfE JVM,
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OpenJDK 154 & & JAVA_TOOL_OPTIONS % &, £ JAVA_TOOL_OPTIONS HisEMHES
B/ JVM s SiTrhiE R HALATER. RIAERT, HHRIE slave H&RPZTHARE JVM TIEME
ZRBR I\ ALX LT, OpenShift Container Platform Jenkins maven slave ST A TFiXiE -

JAVA_TOOL_OPTIONS="-XX:+UnlockExperimentalVMOptions
-XX:+UseCGroupMemoryLimitForHeap -Dsun.zip.disableMemoryMapping=true"

4

al

UseCGroupMemoryLimitForHeap ZEWiE £ JDK 11 iR, 5 -
XX:+UseContainerSupport E{X,

EARRIUEFBEINGET, REAF—ITSLANER.

7.4.3. M pod &R KBRS

HEM pod AL IAREF KHBRHIMS AERFRN %A Downward API,

it

Bci& pod, LAZHN MEMORY_REQUEST #1 MEMORY_LIMIT /M5 :

apiVersion: v1
kind: Pod
metadata:
name: test
spec:
containers:
- 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
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resource: limits.memory
resources:
requests:
memory: 384Mi
limits:
memory: 512Mi

AN S & BN R R E R IH.

2]

AN AN S & BN R 12 - A7 BRI

Al pod :

I $ oc create -f <file-name>.yaml
{$1F#2 shell Vil pod :

I $ oc rsh test
KERENA T IHKAMHE :

I $ env | grep MEMORY | sort

ik

MEMORY_LIMIT=536870912
MEMORY_REQUEST=402653184

al

AR EI{Eth T B /sys/fs/cgroup/memory/memory.limit_in_bytes X4 ME2RAEE
1548
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7.4.4. 7 & OOM 155 0E

MERBPAAEHABENARELRESBIRERS, EE™ENT RREEREET, OpenShift
Container Platform vl A2 1 B ES PHEN TR,

LIREEHAE (OOM) Kb, XAEKSHASRIALRM, MEESS PID 1 HHEKE SIGKILL,
MESFRIERE. BN, FHTHRDURTHMAARNT N,

pin, FEANFBARUE 137 8B, IRTFEWET SIGKILL 55,
MRBFZEIERY, MERRNE OOM £k, TR :

{EMEE2 shell Vil pod :
I # oc rsh test

BT T4, &H /sys/fs/cgroup/memory/memory.oom_control a1 OOM £ 1k
g

$ grep '""oom_Kill ' /sys/fs/cgroup/memory/memory.oom_control
oom_kill 0

BT R 3B 4 —4 OOM Kill :

I $ sed -e " </dev/zero

i

I Killed

BITU TS ESE sed A SHRHKRE -
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332

I $ echo $?

i

I 137

fiin, 137 RERABHAELUE 137 BH, XRTEWET SIGKILL 55,

ZILL &4, &E /sys/fs/cgroup/memory/memory.oom_control 18 OOM &1kt
5

$ grep '""oom_Kill ' /sys/fs/cgroup/memory/memory.oom_control
oom_Kkill 1

MR pod FH—PHZNHFEEB OOM &K1k, 4Y pod BEERIBE (REREILEX
4) , eRFLEFEE) OOMKilled B Failed BiEk. # OOM & 1LH pod FIEEAIRIE
restartPolicy M{HE &, MRFERE, SHIERHBFFIERELXED pod BRBURE, FHAIE—
AN pod kE#:IH pod.

fERLU T ap 5 REX pod K :

I $ oc get pod test

i

NAME READY STATUS RESTARTS AGE
test 0/1 OOMKilled 0 im

R pod HAER, HEITULTRAEAESE pod:

I $ oc get pod test -o yaml



ik

status:
containerStatuses:
- hame: test
ready: false
restartCount: 0
state:
terminated:
exitCode: 137
reason: OOMKilled
phase: Failed

MREF, BTUTHSRAESE pod:

I $ oc get pod test -o yaml

i

status:
containerStatuses:
- name: test
ready: true
restartCount: 1
lastState:
terminated:
exitCode: 137
reason: OOMKilled
state:
running:
phase: Running

7.4.5. 71& pod JXER

B 7= BERR

OpenShift Container Platform aJ £ 77 s R{EFE RN MTT s LIKER pod, IRIBREFRRNEZE, KR
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AEERREEREF, BthA—E. REWRERTR, FIMERNEURE (PID 1) BE SIGTERM 55, HER
ZE, MEFEALARKERE, NKKBE—1 SIGKILL 55, FREWRERESNTEFNIHEIITEK
¥l SIGKILL § 5.

HIXRRM pod B4 Failed BB, REN Evicted. Fif restartPolicy M2t 4., % pod BFRE
JB. B2, SHIEHRFLRHBRLET pod BEUBRE, FHHBIE—#H pod XEIB pod.

I $ oc get pod test

i

NAME READY STATUS RESTARTS AGE
test 01 Evicted 0 im

I $ oc get pod test -o yaml

ik

status:
message: 'Pod The node was low on resource: [MemoryPressure].'
phase: Failed
reason: Evicted

7.5. BEEELUS POD HERT EF AN T = E

WF I EM#H (overcommited) KER, BRI TEITRIGRMBBHINSME T REG AT BT ER, Hl
M, EaUE—ANFLAEDFERTEEATIEE, B XTFhEAEE dhal LUEES2 LU R B 4 e S i EXTh aE
HIE 5.

ARULIEEITERRNIER (request) MPR{E (limit) . ERATHAERS, URHBRERS R
. PREEATFTART m LA LUERNITETKRBE,
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HERFRZAMACERPRET RBITERERER,. B pod RERRKEN T RLE, RKZEE pod
T ERRIERNT RNTHEE.

OpenShift Container Platform B 5 o] LRI 24 ANEE, HERT A LNISRTE, Eall
{#f ClusterResourceOverride Operator e BSRE—HANTEMHH, UBEA X AGB R LXEMIFK
FMBRMEZ BMLE, 577 =t E6EH. TERELU K CPU REMEIAME—RFER, EaLlERRRE
MEKR, LUABIFRNT AR,

1£ OpenShift Container Platform &, &5 KBNS M, TRt
ARESHIRIAE A, ESHERT Rt E6H,

..-)

7.5.1. FRIEKRAT 8

HNFEMTERR, SHRUTLUEE—NHRHFRARG. REBEHRT AR ITASTELHRIERE
BOTE SRR TAERIR, MREHRIEETRHE, B2 TIER, MIFRIKFARAILERS. FRLEE
o R _EFERERIPR I,

FREIEEFISCRDUR TR RRRE, MRBFSEEERIRE, FESAEIRATRERENT
Mo HLERH, FHEUUERERIMLESERAIGEEPEFEEENTR. AXRRVIERT, TEE
BRI RNAFFRERENRS T E.

WEERETHRNR, MEHAERENZERRG, efENSTIEROER. #HRAR
BINEFRE T EFBEE ; M, MPEHRBFET 1Gi REFHKRM 2Gi RERH, WIRE 1Gi FX
REBFAERT =L, BxZAHEMA 2Gi ; BT E68MA% 200%.

7.5.2. i Cluster Resource Override Operator FISREFS509 EEF

Cluster Resource Override Operator 2— 1 #A Webhook, wlibfEiEdhd EFRAMEE, HEE
HhMmA T R LEBRRREE. Operator #EHI%FEW B o7 s o] LMl B X HIAFEH] CPU BRIA.

&5 OpenShift Container Platform #lli53% CLI %23k Cluster Resource override
Operator, M TR, ERETERD, EEBIE—1 ClusterResourceOverride HE X ¥R (CR), Hh
wETEFAZ, MR :

apiVersion: operator.autoscaling.openshift.io/v1
kind: ClusterResourceOverride
metadata:
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name: cluster ﬂ
spec:
podResourceOverride:
spec:
memoryRequestToLimitPercent: 50 9
cpuRequestToLimitPercent: 25 6
limitCPUToMemoryPercent: 200 ﬂ

LR IIZ cluster,

2]

Ak, MRIBEHEAEE T FRAEFRE, NZAFEFREIBSIREAINMESE, M13H
100 2 [al, BRIMEH 50.

ok, MNRIBEHBIAEET A8 CPU RE, NIFF CPU ERESZZIREMIIT AL, M1
¥ 100 z A, BKIMEH 25,

Ak, MRBEHENEE T FRRFRE, 1 CPURENEBESNAFRENE L (R
E) o LL100% § & 1Gi RAM, FF 14 CPU %, X&fEESE CPU iFXKa#{T (MERE
T) o EIAEDY 200,

al

MRAHBLRAXER(E, N Cluster Resourceoverride Operator B X3, I
—ANERXT BRI B 897 A ERABRHIBY LimitRange Xf %R, =t Pod specs HEEEN AN
E SRS,

&R, rHEFLUTRER ARSI E MR 2 RRE AN T ENES -

apiVersion: v1
kind: Namespace
metadata:

labels:
clusterresourceoverrides.admission.autoscaling.openshift.io/enabled: "true"
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Operator %} ClusterResourceOverride CR, FFfif® ClusterResourceOverride ;£ A Webhook
#HRET5 Operator HHRKAERZZEH,

7.5.2.1. {81 Web 124 %% Cluster Resource Override Operator

&mILLE A OpenShift Container Platform Web 12#il& 3 %%k Cluster Resource Override
Operator, LAFEBhEHRIER PR TS,

FRFM

[ ]
MRAR LKL BER{E, Cluster Resourceoverride Operator 5% A EMA., EaAJifEH—
4" LimitRange & AUIHIEEERIABR{E, =H7E Pod spec FAECEZE M AMZESRIFRSI,

it =

{8 OpenShift Container Platform web $#£#l& %% Cluster Resource Override Operator :

1£ OpenShift Container Platform web 1£#l& #i# A Home — Projects

mih Create Project,

b.
f57€ clusterresourceoverride-operator ¥F5%51 B & #h.
c.
mif; Create,
2.
7 A Operators — OperatorHub,
a.
MTBTF Operator 51k +%FE ClusterResourceOverride Operator, B it Install,
b.

£ Install Operator TiEH, %7 Installation Mode % T A specific
Namespace on the cluster,
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R Installed Namespace 7%:#: T clusterresourceoverride-operator.

RSB H GBI AESREE,

sifi Install,

1t Installed Operators TIEH, =R ClusterResourceOverride,

1 ClusterResourceOverride Operator ¥1& T M+, == Create Instance,

1£ Create ClusterResourceOverride 71 H, %t YAML EiRRIESEXET 2
fEFRE -

apiVersion: operator.autoscaling.openshift.io/v1
kind: ClusterResourceOverride
metadata:
name: cluster ﬂ
spec:
podResourceOverride:
spec:
memoryRequestToLimitPercent: 50 9
cpuRequestToLimitPercent: 25 6
limitCPUToMemoryPercent: 200 ﬂ

LR IIZ cluster,

2]

Nk, $EEE 1-100 2 ABESFRAFRENESE (MREAKTE) . BAME
74 50.

©

ik, IEELE 1-100 ZAIBERE CPU BHNESHE (NRHHENIE) . Bl
{ih 25,

L4
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mili Create,

W R AR A E RIS RREAEA Webhook BIZANRTE :

1£ ClusterResourceOverride Operator TUEH, mifi cluster,

1£ ClusterResourceOverride Details TiEIH, = YAML. % webhook #iiF
if, mutatingWebhookConfigurationRef i HiF],

apiVersion: operator.autoscaling.openshift.io/v1
kind: ClusterResourceOverride
metadata:
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
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5| ClusterResourceOverride A£ AWebhook,

7.5.2.2. [ CLI %2k Cluster Resource Override Operator

R AT LAl OpenShift Container Platform CLI 3% 3% Cluster Resource Override Operator, LA
HEHERIRA PR 24 A,

FRFM

MRAR LKL BER{E, Cluster Resourceoverride Operator 5% A EMA., EaAJifEH—
4" LimitRange & AUIHIEEERIABR{E, =H7E Pod spec FAECEZE M AMZESRIFRSI,

it =

ff CLI Z&3% Cluster Resource Override Operator :

7 Cluster Resource Override Operator fllE @ Z2(H :

73 Cluster Resource Override Operator flJ—4* Namespace ZZ[A]%j 5 YAML X
(40 cro-namespace.yaml) :

apiVersion: v1
kind: Namespace
metadata:
name: clusterresourceoverride-operator

BB 22 -

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

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

BIIE—" Operator 4 :
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77 Cluster Resource Override Operator flJ#—4* OperatorGroup %% YAML 3
(10 cro-og.yaml) :

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

B Operator 4 :
I $ oc create -f <file-name>.yaml

fin -
I $ oc create -f cro-og.yaml

BIE—ANTH -

77 Cluster Resourceoverride Operator fil—4* Subscription & YAML 3
(10 cro-sub.yaml):

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

BIERITH -

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

f£ clusterresourceoverride-operator #5422 [A| i fl|E ClusterResourceOverride B E X
R (CR) X4 :

# A clusterresourceoverride-operator g5 Z2[H],

I $ oc project clusterresourceoverride-operator

77 Cluster Resourceoverride Operator fl|# ClusterResourceOverride X% YAML
X# (30 cro-cr.yaml):

apiVersion: operator.autoscaling.openshift.io/v1
kind: ClusterResourceOverride
metadata:
name: cluster ﬂ
spec:
podResourceOverride:
spec:
memoryRequestToLimitPercent: 50 9
cpuRequestToLimitPercent: 25 G
limitCPUToMemoryPercent: 200 ﬂ

AR cluster,

2]

ok, ¥EE 1-100 2 ABERRAERENELL NRGEHAMNIE) . BIME
74 50.

Ak, #EME 1-100 2 ABEEA S CPU RENASHE (NRFEANIE) . Bl
{H 25,

ok, MEFER, FEEEEIHNEFRENBL K, LL100% T B 1Gi
RAM, Z%7F 14 CPU %, XAEES CPU iFKaniTAE (NEEEKE) . EKiL
{9 200,
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filE ClusterResourceOverride % :
I $ oc create -f <file-name>.yaml
Biln -
I $ oc create -f cro-cr.yaml
‘iR AEER B E USRS IEAA Webhook B4 EIKE,
I $ oc get clusterresourceoverride cluster -n clusterresourceoverride-operator -o yaml

%4 webhook # AT, mutatingWebhookConfigurationRef W& H I,

i el

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/vi/clusterresourceoverrides/cluster
uid: 978fc959-1717-4bd1-97d0-ae00ee111e8d
spec:
podResourceOverride:
spec:
cpuRequestToLimitPercent: 25
limitCPUToMemoryPercent: 200
memoryRequestToLimitPercent: 50
status:
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mutatingWebhookConfigurationRef: ﬂ
apiVersion: admissionregistration.k8s.io/vibeta1
kind: MutatingWebhookConfiguration
name: clusterresourceoverrides.admission.autoscaling.openshift.io
resourceVersion: "127621"
uid: 98b3b8ae-d5ce-462b-8ab5-a729ea8f38f3

51 ClusterResourceOverride # AWebhook.,

7.5.2.3. B BRI M S

Cluster Resource Override Operator 55 & —4* ClusterResourceOverride B3 X ¥ (CR), UK
&% Operator kiZHlt RS BRI,

FoRFEMH

MEFSRLEKRIGERE, Cluster Resourceoverride Operator %8 EH, B FifEH—
4 LimitRange X & Ui BIEEEIABRIE, ZHTE Pod spec HEdEZE M FAKNE SRS,

i

L=

S

RIS £ -

“%%E ClusterResourceOverride CR:

apiVersion: operator.autoscaling.openshift.io/v1
kind: ClusterResourceOverride
metadata:
name: cluster
spec:
podResourceOverride:
spec:
memoryRequestToLimitPercent: 50 ﬂ
cpuRequestToLimitPercent: 25 9

limitCPUToMemoryPercent: 200 G
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ik, $EEE 1-100 X ABEZFHRAFRENELE (NRERANIE) . BAESN
50.

2]

A, $EEME 1-100 ZHEERSE CPU REMNAESE (NRERANE) . BIAMESN
25,

©

ok, MNREA, HEEEEARAFRENES . LL100% I & 1Gi RAM, %
F 14 CPU %, XREES CPU E K TAE (MNRBEE) . EIAMEN 200,

BIREENESLE Cluster Resourceoverride Operator 312l £ AT B hEZHMN T
LAFFRIA -

apiVersion: v1
kind: Namespace
metadata:

labels:
clusterresourceoverrides.admission.autoscaling.openshift.io/enabled: "true" ﬂ

XM PRREMEEANHE,

7.5.3. T RG89 £

LU RS MARRERTE T R LR BFEA, MIRSHE (QOS) RE. CPU RESGRE KR,
AR LUK E T IR E B AT B A ThEE.

7.5.3.1. TV ERERENES

THEBIRET R bl T R E T HIRRE,

7.5.3.1.1. TRA3% CPU ik
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ARALURILRGHITKE CPU 8, AaHisEF T R LIZHASE% CPU, BFRREIITHRIEEN
BR#l, MRZIAHXEEABED CPU, NRIRIFEFIEFHIEKE CPU BERSHE CPU HH,

fFlm, MR—ANAFB[IEKT 500m CPU HfjE, H—PASFEKRT 250m CPU K], L% LR
#E%I4 CPU BRI 2:1 LBIIE XN BERZ HoEd. MREBRIEET —IRE, SRERE, TkfE
BB ERHN CPU, f#A Linux A&+ M CFS X=X #mmblCHe CPU Ek, BRIAMERT, &M
Linux #&xH 8 CFS BEe&iz:LL 100ms Ml =[5 fEsE HISCE CPU BRHI, {HiXaILIZMA,

7.5.3.1.2. TRAF[AGFEIFEK

ARALURIERBHIERNAFE, FHTUEASTERENNSE, B—B@BIIEKE, RETH®
ETREBINEFARBEEHNHEA L, MRASEANAED TIERE, EFRBLILE, BRIFRSESH
THARRENRFERL T T RERREZSEENNRGTE, MREHIEE T RERH, NETRHEK
B2 AIH#EIE,

7.5.3.2. T SFERAMRSHEXR

TR ERAETEALHIERN pod, HET R LMA pod MRGIEME T THSTHEER, %1
RATF L EREFRT.

L EEANED, TR EN pod ATREREERS EN R ZIXERBT TRENITERR, 44X
MESRES, T RPN pod MFFARMELESR. ABITHMHIIERERN TR VRS BE (QoS) K.

pod #IEE =1 QoS KHhH—4, HABEFH :

*x 7.19. [RSSFEX

% KL ik
1 (&:) Guarantee MERFNFFEFRXE TRHEMATEIER (REFF0) FHEENIHEE, N pod #
d 32575 Guaranteed,
2 Burstable MR NFAEFTREE T IERFMETERE (RETF 0) FEEBIIFHEZE, N pod
#1325y Burstable,
3 (&IK) BestEffort  WIRE&AE NEMFRIZEEKMRE, N pod #I32K N BestEffort,

REE—MATESENER, REEREFERENERT, LAEARENEREEBRLILL :
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Guaranteed A& LS EE, FARIEREECIEIRISERGEBINELENBEE
R BENERTEBRE, FREXIE,

EBRBRGINEFEEAN, Burstable AFFMNR BT HIGRkEHF AARFEHM BestEffort &
2, NABRKNATRESHEILE,

BestEffort 8RB U N EERRE, REREFERRH, JIEFBPHRARRIERLIL,

7.5.3.2.1. T R RMNIRS IR R ERERE

RoI LA qos-reserved SEIEEERE QoS 4 L pod ERBHMNEE S, INEEEKRE
ERMTHR, PHIEEME QoS ZH i pod FEAKE QoS e pod AriERINFHER,

OpenShift Container Platform #ZBRM TR~ H qos-reserved ¥ :

{79 qos-reserved=memory=100% i+, TTLABAIE Burstable #1 BestEffort QoS JH#E
& QoS RArigRkMNANTE. X&18hn BestEffort #ll Burstable T{Efigk EH TIRS
Guaranteed #1 Burstable T{F i #NAETERETZEE OOM HIXES,

i qos-reserved=memory=50% Itf, St¥ Burstable 1 BestEffort QoS FKHEF L=
QoS EATERMANFH—4,

{7y qos-reserved=memory=0% I}, JtiF Burstable #1 BestEffort QoS K&x%Z HFETI =
WA aoREE G&TA) , BR8N Guaranteed TE A REVTFIFTE RKPIFRIXES, 1
FER TR,

7.5.3.3. TRZZHANEMN QoS

BT R BN A, UERFFRSFE (QoS) RE., &, TR ENYMBIERS\BEIT
i, Mz Kubernetes FEREFIE pod BE 2 A AT A BHR R,

i, MRMANBRE pod FEHAFRE, SNERALUIFBREMRRZEAE, &%, NREARE
BI3ZHZEH], pod AR A BERE I RE BB H MK 1k,

MRAERALZE, 2SR ATEENBISIERZ MemoryPressure, M&ER pod TiEikE
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ENHEREFERPRDNRT. SHETREBIBNESES pod, #—FBXREFLEN, RLBINESERS
HNETRE (OOM) HHHIXES.

B

MRBAT R, WX FaARFRERT R EKRBERTEESZEFEMR.
RAERARLE, RFEEBNEFENDN MY RPIER pod, FEEFHEIRBLEKE
NREET R E,

7.5.3.4. TR RIEEH

i EFANTNED, FSREERRET R, JRHRENRSITN.

LT REDN, ERBEIAEFERERTENRKITHEARA. RIEVERETR, SNRKRIZK
FRERF DB KL

FaRIX—1TH, OpenShift Container Platform it 5 vm.overcommit_memory SEU%E N 1
kEBERARERSILE, MMERKEE R 26ARE,

OpenShift Container Platform i&@id 5 vm.panic_on_oom ZHiXE N 0, FAREEB NFRENR
FARKN . KEN 0 ISEMAKERERE (OOM) 1551 T oom_killer, LURIEEFRL L2

EAT LR T BT T i Bk AR HRiiiE -

I $ sysctl -a |grep commit

il

I vm.overcommit_memory = 1

I $ sysctl -a |grep panic

il
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I vm.panic_on_oom =0

TREMNZERET Ldfric, TREH—FEF.

AR LU BT RPUTUL T ECE -

{:F CPU CFS Ec#iZEA=n bl CPU PR

NREHERF TR

HNARNIRS FESFHEEREF

7.5.3.5. {8 CPU CFS EcXiz: f=k5a $I5 e CPU BRI

AERT, =R Linux REPRSEEATHERRS (CFS) Bofis i ksn bl L e ER CPU R

.

MRFEMT CPU BREGHFISCHe, THEENTRNEMIFEETEER :

MERAIRAE CPUEX, NIER{MDA Linux REH CFS =501,

MRA}/EEA CPUIEK, 1B%E CPUBREI, M CPU i kEKIANIEERN CPU BR{E, FH
Linux A&# 8 CFS X =5,

MREFHRNBA CPU iFHKHMBRHI, W CPU KM Linux PikHE CFS =55 HSCHE,
B CPU BRI XS 7™ S R0,
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FoRFMH

1.
BALL TS NEERENT KBRS MachineConfigPool CRD XEXHIFRE :

I $ oc edit machineconfigpool <name>

flan -

I $ oc edit machineconfigpool worker

i

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

WEASHILE Labels T,

7
MRIREARFA, HARE/AERT, i -

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

JBiciE el B B E BT (CR).

£H CPU BRHEIMRHIEE

350



B 7= BERR

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
- "false"

77 CR #YEc—A%&h.
e EN SRR E L RERE,
£ cpuCfsQuota 2% E N false.

BITLAT e 53RO CR -
I $ oc create -f <file_name>.yaml
7.5.3.6. ARGHERB IR

FRHEAENFEF AR AXREHD T REFRIEMEM, ST EBUURE MBS HRERET
PEER (RIS TXEFTARTRERFEETH) . FilE, BUEIREEFAIESEN
PR E TR,

i

ZEAHEIIIE pod AERFAF TR, HEIEETATHENKRRSET KRR NMFTRELS MG
B, HEHNTROEHER".
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75.3.7. ZEAV At E6H

BRZE, AUEST TR ERMATERM,

iz

L

ZETRPRATESR, HEZXTRELETUTGS -

I $ sysctl -w vm.overcommit_memory=0

7.5.4. T B 25 BR{E

HEBBEERT B, EALLLESNHBENKRRESERH, it EfEAXRETNT R EEREFN
CPU FR{H, LAREIAMH.

MB A RTBLSHRRERES, HSEIMBTR,

A4, ERLUEEN B AT 2.

7.5.41. ZEANIHT EEH

BRZE, TLMRGERAE/EMA, fim, SRR Tt S0 AR E R H 4

i =
EEANVEHPRATEFA -

1.
S B RS0

2.
AINLLT R -

I quota.openshift.io/cluster-resource-override-enabled: "false"
3.

BIRTEAXR :
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B7EBIFER
I $ oc create -f <file-name>.yaml

7.5.5. Hih ¥R

7.6. {81 FEATUREGATE /5 OPENSHIFT CONTAINER PLATFORM Zh&E

ENERR, EaLUERAThREN SRR 2EIATIEESHaIThEE.

7.6.1. T&TheEl]

&P LA FeatureGate BE X IR (CR) SRR SHKEMNINGESE. ThEESRE OpenShift
Container Platform ZhEEMIE S, BIABER TAREH.

R e[ LU FH FeatureGate CR BUELL FEIThEELSE :

TechPreviewNoUpgrade XA ThAESR B LA AT iiThEEM F4R. LIThRESR AVHERENIKSE
P RXER AT, EAUENKEHPEENHEl], RNEREE RPN
8. O RILThRERFTTRBUHHF I RIRAF T, AL IMRER P EALLThEESE.

g

=
EE# 5 A TechPreviewNoUpgrade ThaE & TokM0H, FBh1ERAR
AEF, ERNZEETIMEEEP S HLLIhEE,
IEThEEsE S A T LU FEOR Tl i Thie
Azure Disk CSI Driver Operator, f#fd Microsoft Azure Disk Storage B9 Container
Storage Interface(CSI) s GRFAEE(PV)ER.
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VMware vSphere CSI Driver Operator, [ Virtual Machine Disk(VMDK)Z&#]
Container Storage Interface(CSI)VMware vSphere X512/ AFALESE(PV).

CSlI B3hid#., HXRFMMABIEHBIER RN Container Storage Interface
(CSHBhiER. TEARARTI IR -

Amazon Web Services (AWS) Elastic Block Storage (EBS)

OpenStack Cinder

Azure Disk

Azure File

Google Cloud Platform Persistent Disk(CSl)

VMware vSphere

Cluster Cloud Controller Manager Operator, jzif Cluster Cloud Controller
Manager Operator A2 A =ILHIER. FHRARTEIREL -

Amazon Web Services (AWS)

Microsoft Azure

Red Hat OpenStack Platform (RHOSP)

Insights Operator, &M Red Hat OpenShift Cluster Manager 5: A RHEL Simple
Content Access (SCA) it
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Hith 5w

X TechPreviewNoUpgrade Thig[ [BUEMNIIEEN R ZER, HSHULTEM :

Azure Disk CSI Driver Operator

VMware vSphere CSI Driver Operator

Csl ahit#

Cluster Cloud Controller Manager Operator

{81 Insights Operator 5 AT B RE ViR UE+

7.6.2. {F Web ##I5/5 AThAES

& AT L@ %nkE FeatureGate HE X IR (CR) kK OpenShift Container Platform Web 215
HEBPMAA T REATEESR.

ff

L=

S

JE RAThAEESE -

£ OpenShift Container Platform web #£#il&d, tD#iE| Administration -~ Custom
Resource Definitions T,

2.

1£ Custom Resource Definitions TiEIH, =il FeatureGate,
3.

1£ Custom Resource Definition Details TifEI#, =2 Instances j&Ti+F,
4,

= BB TRl ], AR YAML LT+,
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OpenShift Container Platform 4.9 i 53

5.
SRR SCBILURINGF EMIThRESE -
'@ 2t
E£#8 TS A TechPreviewNoUpgrade ThaE s Tok0H, FBh1ERAR
AEH. ERRNZEET U EER S RALLIhE.
Thael 18 & L FRRGI

apiVersion: config.openshift.io/v1
kind: FeatureGate

metadata:

name: cluster

spec:

featureSet: TechPreviewNoUpgrade 9

FeatureGate CR B9 & FRiAZiZ cluster,

2]

AINE S ARThEE

TechPreviewNoUpgrade 5 7 K& BIEATSTh g,

REEWE, SUBFANISGEKE, RAEEFIGEED, HENAESINESITREA
EO
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R LAY rOBR B2 R TR EE T R EM kubelet.conf X#REIER TS A TThEE 1.

M Web &5 HH Administrator #1f3, 7 AZEl Compute —~ Nodes,

2.
PEE—P T =,
3.
1£ Node i¥157im s, == Terminal,
4,
HZmE0Oq, FRBXEN /host -
I sh-4.2# chroot /host
5.

& kubelet.conf 3044 :

I sh-4.2# cat /etc/kubernetes/kubelet.conf

ik

featureGates:
InsightsOperatorPullingSCA: true,
LegacyNodeRoleBehavior: false

EEE RS AN true BITHEE,

Fi|tHi9zhEEEA OpenShift Container Platform R AMAF R AR A,

7.6.3. i CLI J5FThaEsE
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& eI LGB JeiE FeatureGate HE X HIR (CR) kfEH OpenShift CLI (oc) NEEHPHARAET R
JA AThEEs.

FRFH

[
B %% OpenShift CLI (oc) .

iz

J5 RAZhEESR -

% 4& 7 cluster By FeatureGate CR :

I $ oc edit featuregate cluster

ik

H
[=]

E£#8 T 5 A TechPreviewNoUpgrade ThaE S Tk M0H, FBh1ERAR
AEH, ERRZEET A EER DS ALLThEE.
FeatureGate B X BT Hl

apiVersion: config.openshift.io/v1
kind: FeatureGate

metadata:

name: cluster ﬂ
spec:

featureSet: TechPreviewNoUpgrade 9

FeatureGate CR B9&FriA i cluster,
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2]

AINE S ARThEE

TechPreviewNoUpgrade 5 7 K& BB AT ThEE,

REEWE, SUBFNISGEKE, RAEEFIGEED, HFENAESINESITREA
EO

R LAE T OB B2 R TR EB T R LM kubelet.conf X#HREIERE/S A TThEEl 1.

M Web #5115y Administrator #1f3, 7 AFI Compute — Nodes,

2.

PEFE—NT =,
3.

1£ Node i¥157im s, = Terminal,
4.

EZmE O, SREFRYCH /host -
I sh-4.2# chroot /host
A& kubelet.conf 32 :

I sh-4.2# cat /etc/kubernetes/kubelet.conf

i el

featureGates:
InsightsOperatorPullingSCA: true,
LegacyNodeRoleBehavior: false
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HEHRZ AN true MThEE,

k

.
b=
]

o

HIHHA9ThEEER OpenShift Container Platform iRAM AR R AR AR,
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& 8 F ML 2 WORKER s
5 8 F MLhZ% LAYiE WORKER Tis
8.1. EMZ N {E A WORKER T

0] LA A T 450 28975 s kARG B OpenShift Container Platform (8, fEAXEith, ©fi1#
N EE worker 7758, A kE worker 1T BBV EEBY 5 3F 7 PAER master #1 worker T, HAEAIER
worker T MR FERER, ATHSHEIRMEMAIE worker TRNRELERS, BEFAES3KERE
E2 N

BRI worker TV RSB EERN, FAREMTUVAFENRAG, MEE. SE, HhiESMEK
. i, EalLLEEHEi2 worker T m A& FE Kubernetes X i SpaEs 151 B # T 4E i1 .

B2, BEHxiE worker TT R alfER T REBSHNER, LARMLERERERNNE, FATETE
worker 7T SEHIF Lk, A :

M%5BEE - OpenShift Container Platform control plane It worker 15 s F ol LIAHE
{5, HTF control plane L2 worker 17 sz IR, PZEH&AgERIEXM@E. NEHR
% OpenShift Container Platform #{afiu i %% 43 B LA R D> AR BRI IIE B, H S A
k2 worker 17 saF{TZEREES

HEFET : B control plane HiZ#2 worker T I FARMALIE, FILETLRABEREMN
MIBEZ HMEEREIENRGERHSK MmN, 0% T OpenShift Container Platform
IR R R R R AR IR DM R NEINGE R, HSHEZRE worker TR EK,

HER KIS 2 - 5L —F, £HHTE worker 17 = Z B IRR AL
SHEEEEA fimE, XK NEHBH T A SHE85EHE .

MK EE worker 1T RBUSREER, WEERLLTERS -

OpenShift Container Platform Rz 5N R AN TR = 4N T E worker
T

RAARGHAERMNRE (NFERBRNAERES—XPaH) , SITERBEMA—
Kubernetes Kig#ZshBIRREM Kubernetes X a4 0],

{5 FRACERHIBA X AT BE B B A U TS R BIRSE FE LAAABIBR S, B X ANa g X LEpR Y,
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MBESERL A, 1ES44#8%M OpenShift Container Platform 3(#4,

ERERENED control plane IR0 51T Rz A1 L2/L3 5| %% 1.

8.1.1. {1 FE worker 17 st T ERE

AT = 10 ¥ OpenShift Container Platform (£Ef#hfy Kubernetes Controller Manager
Operator (kube ##I2%) 43X heartbeat, MIREFEH M RIKTS heartbeat,OpenShift Container
Platform &{# A JLAEKANL BT R,

OpenShift Container Platform &£ 8] LAIEFAERMZE 45 X FIH bR plBn B, & aT LAk i — it
AR, MEEFAE . RSB HRE, ZEEEIERRITE worker T LM pod
HRIEMK CPU MINERIRE. EESUMNSHIRIE. FABKTRUREILERAESER Pod
Disruption Tables,

MR kube RIS T BB H FIEEiA T =, W control plane LT sxiFl SR 17 g
B REH N Unhealthy, 355775 Ready £Hric Unknown, ALk, AERFEREILR pod A
BHZTT R, PSR miHI2s AN T node.kubernetes.io/unreachable 755, X7 siE74 NoExecute ¥
R, RAERT, EA2MEFHET R LN pod FHiTKER,

MR T e EIEHZE (30 Deployment Rk StatefulSet X&) fFREEAIIFEET = EMN
pod, mHEfhTimthaTLlijfin$#E, OpenShift Container Platform &M s LM pod BRHFHE. Tk
VIMSEHNT S A AHRKRERBFTER. RAit, XET R ERTERERTRERMEZK AR
BRI =,

BT LGB LUT 7 ik R B 25 SR B i

ERFTHRENEREVHT =8 pod

ERAT RSN BEIEFRNFES pod

{85 Kubernetes X1g3ki%Hl pod JXER

BEdi& pod APBREIER=:E R pod IKER
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https://access.redhat.com/documentation/en-us/openshift_container_platform/4.9/html-single/installing/#configuring-firewall

5 8 = MM LR WORKER 7 =

BCiE kubelet LUEHIEHER T ibric o AR BRAIHT H],

BREHAZE worker T REIEHPREAXENRNESZFER, HSHXTILE worker T B,

8.1.2. 7if2 worker T & ERHLEE K

MRLTE worker T B ES AT M, OpenShift Container Platform & HJLANEIAHLEIETT
ﬂ[l'ij .o

IR Kubernetes Controller Manager Operator (kube controller) {EBCE I 8] 5 To3 i W] 17
=, control plane &5 17 REEIREH N Unhealthy, 33577 52 Ready F4+7ic 4 Unknown,
lt, AEREAFIES pod AERIZT =, RERT =iH23%1I0 T node.kubernetes.io/unreachable i5
=, M1 EAH NoExecute R, BIMERT, EASPIEHET R LM pod HTHKER.

ET R EYT RS HEIS control plane EFEREN, pod MHAER,

MRIEFRE pod EFEIAES, HEMRFHS pod.

T REFRG, kubelet AeEFHERET T R ETER pod, #IHREI control plane B EER A8t
ARS8, T control plane JToEE T BRI HBBR node.kubernetes.io/unreachable 75
M, 1L, kubelet RZIHFMRIEEZIT pod, LXLERAHERE, HERREMRAILUIFHAR pod
FEBLZT =,

EET LGB LU 75 2k e L IR R B M

ERFI RS MRS VT =RE pod

FRS5T RB3ERMNES pod

Eci& pod APRLIEER 6 pod JXER
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BCE kubelet LUZHITY s 22l 83 IR 7 sbric 9 A G RIS [A],

BREWHLE worker TV RBEHPEAXENRNESER, HSHXTLE worker 17 56,
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- key: node.kubernetes.io/pid-pressure
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- key: node.kubernetes.io/unschedulable
operator: Exists
effect: NoSchedule
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