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% 13 OPERATOR ##xhk

25 13 OPERATOR #%ih

Operator & Red Hat OpenShift Service on AWS iR EZMHH, Operator & control plane £3T8.
HEMBEERFSVE LS E. BIETUNAFZITHNBRFRELS.

Operator 5 Kubernetes API #1 CLI TE (# kubectl #1 oc 645) &£/, T RM T LN AR,
TRENE, BEEITEOTARFNAZE, HARRNARFREETEENRKS,

BERETEEZELE Operator 2 BH%, 1B Red Hat OpenShift Service on AWS 1 Operator B
MENRSGERE, EARATEIINERN :

e [ Cluster Version Operator (CVO) EI2 Cluster Operator # 2RI\ R EZEFHITEEEINEE,

o TO[EMIFI AN Operator BH Operator Lifecycle Manager(OLMYE 2, #tHEHNBRFEH 2
1?0

8 Operator, AT LLCIEN TR R IEEREFIZITHARS . Operator @ % NGB AREFMIXIT
B, Operator LHEFHBEHITE LHE 1 KIEEE, MREMEBLUKRE 2 XEME, 0B84 RIS EFF
BEm. mAXEENEMTEEFZTH— DTG,
1L FHEZANG
ERFFR NG, ERILAETELT Operator f£55 :

e Z2% Operator SDK CLlI,

o AEET Go B Operator, EF Ansible #J Operator #1EF Helm B Operator,

o {§fH Operator SDK &, i FHERE Operator,

o AT Web #£Hl& MBEZRER Operator G| N ARRF .

1.2. 5 FEEA
EhE%E dedicated-admin BEMEE A, EALIHITLLT Operator £55 :
e EEHTEUBR,
e M OperatorHub &% Operator,
e #E Operator K75,
o ‘&I Operator &4,
o FHRBEREM Operator,
o fHERE L& Operator,

o MEREXF.

1.3. FEEF IR

ETHEEZHFX Operator E R, 1ES [ Operator T4 ?
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5 2% T OPERATOR

2.1. f+ 2.2 OPERATOR?
MIE& L, Operator R NKRERIN, FHFHMEMERS D TLMHNRE UM,

Operator @—4AH¥ M, TATFREZTHMIENRESEMEE, SUUBEERYH mr IR
BB, 1% Kubernetes 218 (1 Red Hat OpenShift Service on AWS) , FH# I H Y alR S SEH
R, Advanced Operator #1511 H AR TG EBAIGTRR, FHXHEIUNERBSHATHY, MAFR
FEVRER" (B PG ST RSk AN E]D

MEAR L, Operator @—M3Ta. EBEMEIE Kubernetes N ARRFMAE,

Kubernetes N 2= — app, AITE Kubernetes EEBE, tHRI{#EF Kubernetes API # kubectl 5 oc
TEHTEE, ZEERRADFIA Kubernetes, BHRE—HL—M API T B, LUERSNER
Kubernetes EiZ1THIN 2R, A Operator EMREIE Kubernetes XK 2 FRIZ1THT,

2.1.1. At - E{#EFH Operator ?
Operator B[ LA :

o BEERRMAN,

o FEBNROHGHITIZITRRKE,

e ik (OTA) B OpenShift ] ISV A,

o LEIYIREINT MBS RIMELRWAEFRER,, MIE—MITA.

4 1E Kubernetes LERE ?

Kubernetes (LIR¥ B, Red Hat OpenShift Service on AWS) S&HWEBE DGR RS NENTE
R - secret 2038, MEIIM. RHSLI. BT & - TREIMHLEEH ITE,

24 1F A Kubernetes API Hlkubectl T B sk E BRI ARE ?

XL APITHEEEE, FIEEESHUAENNNE P in, FaEARERUI3EE/ Hi%F, Operator &
{8 Kubernetes B9 BALEI" B E L ¥ORE X (CRD) "X HEM B E WK, %1 MongoDB, BT
REMES Kubernetes X8R,

Operator 5 Service Broker BIH5 ?

IRSRIE (service broker) RELHIN ARFEMRELAMANBEN— NS R, BEFHIE—DKEEHETT
BHER, FRLATCERPUTE 2 RIBME, WA, HMEERRST B, EEREMNMZENTHESHENEE L
fS#L, M Operator NI AT HFLEINIRER YIRS, FEERBIRSMIEFEES T Service Broker, 18
HEEESETIXLEARSH Operator,

2.1.2. Operator Framework

Operator Framework @& F L& A AKIRHEN—RII T EMINEE. AIUNRHRENAN ; Wik, 32470
B %7 Operator HEIFEEE, Operator Framework A48 & A FR R XL RN TR TE :
Operator SDK

Operator SDK #fiBfi Operator fEERIBEH T AIA, 515F. WE., MiAMEBEH Operator, MEFE
T f# Kubernetes API B9 & 244,

Operator Lifecycle Manager


https://marketplace.redhat.com/en-us/products/mongodb-enterprise-advanced-from-ibm

% 2= T OPERATOR

Operator Lifecycle Manager (OLM) BES 1L &£8¥h Operator R %, HAHRMET A BBV AIEH
(RBAC), ©BIAEBZETE Red Hat OpenShift Service on AWS 4 /i,

Operator Registry

Operator Registry f£fi& ClusterServiceVersions (CSV) F1BE X FRE X (CRD) LMEEEE A,
FHEMHE XY SFFER Operator TTHIE. Bi21T7E Kubernetes 3% OpenShift &85/, [ OLM
RHXLE Operator B SR #IE,

OperatorHub

OperatorHub &—1> web #£45l&, HEMEEGAARLNFLFETHER EREM Operator, B
KA EBEE Red Hat OpenShift Service on AWS |,

XETETHEMEA, FLETEREFENEERNIE,

2.1.3. Operator X FAE KRR
Operator HEFHEZENERPHMNELEEREARR, ZE2HEEE I LEEKIINT Operator FTAKRBIARSS K

it

X FKRERS Operator FIRE D ERISFEINRES KU, BTLAKRBHERTH Operator HRZEHNMAEEN, H
Itk, LAF Operator A RIET X Operator MBS 2 RIZIEE LT ANRAEMNE -

& 2.1. Operator FRZAEEERY

Level Il Level Il Level IV

Basic Install Seamless Upgrades Full Lifecycle Deep Insights Auto Pilot

Automated application Patch and minor version App lifecycle, storage Metrics, alerts, log Horizontal/vertical scaling,
provisioning and upgrades supported lifecycle (backup, failure processing and workload auto config tuning, abnormal
configuration management recovery) analysis detection, scheduling tuning
<—— HELM >

A

ANSIBLE

= GO

A

v

v

DL EBRNT R T W@ id Operator SDK B9 Helm. Go # Ansible ZhAE S §F i FF & 1% L Th

2.2. OPERATOR FRAMEWORK T8 =

A¥gEBER T Red Hat OpenShift Service on AWS 1 Operator Lifecycle Manager (OLM)X 89
Operator T @1,

2.2.1. HHEER

Operator B Bundle Format 5& Operator Framework B| AT 88K X. NI HEMEF NETHEE
B SR B P IR E T, Bundle Format A& &1 T Operator TTEIBHIA .,
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Operator fitIF @K Operator W —hRA, W LM WA EEFHE=RRaxbr, FF N I S 7 5R A,
ZRBR— N T EZTHNERSRHEGR, HAPEMET Kubernetes EH# Operator TR, A5, FANER
22T E (40 podman # docker) F1A25 registry (81 Quay) REBMS TEHENEMEIL T,
Operator JTEIERT LS 1E -

o i1 Operator WER, MNAMFIRA,

o IKZ UI EIAME R, BIENH EIRA—LRfIBE LFIR (CR).

o FFRMIFNATIRMEEY AP,

o MR K,
55 B 10%E Operator Registry #UEE AT, RUIFLITFEX :

o ZINABUAIEEBPEDE L—IE,

o BNMIATEMRIAE —NERIRSRA (CSV)

o MR CSVIABEEELHRE L (CRD) , Mi% CRD dlfzfEFHFEH,

2211.755%
WA FHIERN R —H Kubernetes JE ., FTFE X Operator BIEREF RBAC 122,

WBTEEENEFKH—1 CSV, —K&IERT, FAREE N CRD AR API B CRD fIF /manifest B
KHR,

NSk e S

eted

— manifests

| — etedcluster.crd.yaml
| L— etcdoperator.clusterserviceversion.yaml

L— secret.yaml
L— configmap.yaml
L— metadata
L annotations.yaml
L dependencies.yaml

B Z RN R
PURX SRR B U SIEFEIRI 2R /manifests B X :

21 B AE Sl
e ClusterRole
® ClusterRoleBinding
e ConfigMap
e ConsoleCLIDownload

e ConsoleLink
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e ConsoleQuickStart
® ConsoleYamiSample
o PodDisruptionBudget
® PriorityClass

® PrometheusRule

e At

® RoleBinding

e Secret

o RS

® ServiceAccount

e ServiceMonitor

VerticalPodAutoscaler
LIRS E R 8 & XA ENT &REF, Operator Lifecycle Manager (OLM) B LAMIHLSE G &R, FbE
CSV—EEBHEAmRE :
B HEXS R A A
o Bk CSVE, OLM RMBRATERTR,
o L CSV ALY
o MREENRHUELMER, OLM KEHE,
o MMRAEENRUEMITRAFBRLL, OLM 2MMRFEHUEE,

2.2.1.2. 3R

W E L EH /metadata X9 E 5 annotations.yaml XX, XHE LT ESRAIHREHE, U
BB A XA RN BN H SR R XA aE R

annotations.yaml| 7~

annotations:
operators.operatorframework.io.bundle.mediatype.v1: "registry+vi" ﬂ
operators.operatorframework.io.bundle.manifests.vi: "manifests/" 9
operators.operatorframework.io.bundle.metadata.vi: "metadata/" 6
operators.operatorframework.io.bundle.package.v1: "test-operator” ﬂ
operators.operatorframework.io.bundle.channels.vi: "beta,stable" 9
operators.operatorframework.io.bundle.channel.default.v1: "stable" G

ﬂ Operator RSN TR BN, registry+v1 AR TEE S CSV R E KB Kubernetes Xf
%Q
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Q BRIRPHIZERRIEM S A Operator JFHEMB R, ZINERBALUEER, Haigilh
manifests/, manifests.v1 [EXRRINFH LS E Operator JEH.,

RGP ZBEREDSSWNSITHIBEXHNE R, ZIEREBALUSHER, SaiZilh
metadata/, metadata.v1 R MRS EE Operator TTEIE.

DR B,
B A INE Operator Registry BT [# BSHEFIK,

M registry ZEEHKT, Operator NiZ1T [ BB EINSTHE,

QDO O

¢

R HIAPCEIE R, LA annotations.yaml XX 4, R ERETIX L ARG SE 8%
Operator Registry RAET A1t X 4,

2.2.1.3. {17

Operator BIKIHIFITE IS &89 metadata/ B X F ) dependencies.yaml X, XX RAIER, B
B A F#588 Operator-version K17,

wisIRS, SMNNEEE—1 type T, ATHEEX—KHITBEIEE, XFLUT Operator MK :

olm.package

XD REIRTRRFE Operator RABMKII, KITE RV EETHSBHARTGSHIRE, KX
7y semver, B0, ERAILUEESMAIRAE, 00.5.2, WAHEE—RIRE, 40>0.5.1,

olm.gvk

FERXANEE, EETLUER group/version/kind(GVK){E BI8E MM, KT CSV A CRD
MET APIWERE, ZRRME Operator EERI LG FHATA K. API K ERMA, FEiItFHE
—{IE,

olm.constraint
XANRBIEER Operator Bt AR @R,

ELLTRABIF, Hy Prometheus Operator #1 etcd CRD 18 E KA

dependencies.yaml 343l

dependencies:
- type: olm.package
value:
packageName: prometheus
version: ">0.27.0"
- type: olm.gvk
value:
group: etcd.database.coreos.com
kind: EtcdCluster
version: vibeta2

Lth B

® Operator Lifecycle Manager i 1 f# #fr

\
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2.2.1.4. XF opm CLI

opm CLI TEH Operator Framework 124, i F Operator fli5& =X, EATLLE T L TEMEHEEEE
AL Operator A B FIRF OB AEN Operator B3k, HERR—NARHGK, ©UUEFEHBESSRN
registry 1, REREIIREEH,

Bx8&—1MEM Operator [ RABMIBHEIEE, RIEZTARGEERITIRHNESTE AP HITE
), 7E Red Hat OpenShift Service on AWS k£, Operator Lifecycle Manager (OLM)® LA5| A
CatalogSource ¥/ RE XMW BRIEFIHRGE, ©RERRIAGES, LSRR LREMN Operator #1THE
%ﬁo

o BHXZRE opm CLIWFTE, HSH CLITE,

2.2.2. EFXHEREF

HF X H 72 Operator Lifecycle Manager (OLM) B R RITER, ER2ETF4XAE (USON
= YAML) F1RH SQLite HIEHEBRANEHARERY, FEZLAGEHRE. EXNETEEHA
Operator B34, aAEMMTY B,

SR
FRETFXHMNESR, SEXNBXEMNAATUNERIITEERNR, HRITHERESEN. B
FXMEXBEEXA JSON 5k YAML, E b BR4E A A ol OB FEsk 72 7Y JSON 5% YAML
TE (40jqCLl) HEMREERTHIE,
e AT REEShRE S AL R ShEEFI A S E LT BB

o [IAMNHAIRFAZFIE
o BWMHHBHIRINIE
o AT, FHMMFATOLGHEE LEE

Composability

EFTXHHBEREHEARERZRENH, MmERABRER. Fitn, ZEENDEBRHNETXHHN
B3k B : catalogA #1 catalogB, B 3x4E A 51 7] LLEIT 4 A #T B 5% catalogC 1% catalogA #ll
catalogB £ | Z| K A RO EFHMAHE B K,

XA HAM RO BME®, B Operator EEHEFHEE T Operator B, BRUFLET A
TR B Operator BSRARE *, EFXHHNERAIUBIHELNEMBER, RIN—
B SRBFES M E A E RA K.

L]

s ==
TRTFHHSHEEVHSNEEMHE, MRHETMAMEET, opm validate &5
FHhiRE R,

&} Operator fF&E xFEH Operator, EAKIIIIREALZFZEM, FILMBITET LT BE2H
Operator B FEEZLFERNS, N TFEFXHMBR, Operator {F& M F1E Bk PIEFZEHEX
HanEs. B2, SEEEFEFEUNEREERFERTNHSIHNEFAHRERHES.

CIE/N:3:3

ETFXHNEFRIERE B XN —MEIHIRT. RRBERETHITUERIER R4, BE>Y%E
PARTUEEECHEE L TE EMRERNT &, UMEBSNEE L TERTXIERHEN

paiy

B, TETUS—1ME% AP (f1(mode=semver)) ##RFRH S ETF T HBEH 5 B F4&RK,
;B R4 A A TREERT RNFEUIF S EIENRIE X B E X rEsaTiiE.


https://docs.redhat.com/en/documentation/red_hat_openshift_service_on_aws/4/html-single/cli_tools/#cli-opm-install
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BT AT B RIVFERLA AP EFRAFAMEALE, FATFIRM Red Hat OpenShift Service
on AWS, {BBEF4E NAIth EHLLIhEE,

BF

M Red Hat OpenShift Service on AWS 4.11 FFiR, BRIARIZLIEIR B Operator B3R LAE
FXHHBERIERN L, B LB F A SQLite FIEERR LM 410, Red Hat
OpenShift Service on AWS 4.6 BIERIAZLIE 1R #EH9 Operator B 3K,

5 SQLite BIEEMXERD opm Fadh, IREHZIEEEHRFR, FHRELUGHRE M
PR ThEED#ZFF, BWATEAEFAMN SQLite BIEZEBINE X,

% opm Fan SR EARA T SQLite FIEZER, 0 opm mdex prune, ©l1FXA&ER
EFTXHHWERER, BEXFERETXHNERNESER, HSHEEEE LEX,

2.2.2.1. B4

ETF XU B MET BRIXXH RS THFEMNE. opm CLI@E R B 33 32 F B 53K
HEZ, CLIZHMEHERINEIXHE, WRLZEHR, MKW,

AT LUEF .indexignore XX BBRIEB KX, XEXENBEXFML LR S .gitignore XHEEFHERBIFN
U

P .indexignore 344

# Ignore everything except non-object .json and .yaml files
**/*

I*.json

*.yaml

**/objects/*.json

**/objects/*.yaml|

BRI AR BRAERMBENGRNREY, BZ2IREN IS ETXHIIE X Blob &7 H IR F
Bxd, B8MRMIXHTLIZ JSON 2 YAML ; BRHHNE—XHHTFTEERERME,

BEAHEFEL

catalog

— packageA
| L—index.yaml

— packageB
—— .indexignore

|
| F—index.yaml
|
|

—— objects

L— packageB.v0.1.0.clusterserviceversion.yaml
L— packageC

L— index.json

L deprecations.yaml|

WHFLEW BB B REREHPNENFESHREECRERNEY, CEBERAN. ZIMFSHME H
XHRGHRE, BREALUESAERERH, HEENEEFRTREZNRERF,

2.2.2.2. 8

10
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ETFXHMBERERET CUE EEINE M, ZRAATRAERERN AT B, LT _Meta CUE &
HE LT EETXHE X Blob HEERIHE :

_Meta 2244

_Meta: {
// schema is required and must be a non-empty string
schema: string & 1=""

// package is optional, but if it's defined, it must be a non-empty string
package?: string & ="

// properties is optional, but if it's defined, it must be a list of 0 or more properties
properties?: [... #Property]
}

#Property: {
// type is required
type: string & 1=""

// value is required, and it must not be null
value: !=null

}

==
L& AR FI B9 CUE AR AT RIERX, opm validate fa 5 EFHHAEIE, R
MK A A BETE CUE AR Rk,

e

Operator Lifecycle Manager (OLM) B BRIfEA =1 (olm.package. olm.channel #
olm.bundle) , B4 NF OLM BIIE K4 SFIHE S,

B XFRBE Operator - HFEZE— olm.package blob. ZE4*— olm.channel blob M & —k
%" olm.bundle blob,

A olm.* RAE Y OLM E XRAGRE. BE UEALFERME—RIZ, WENEN
i‘ﬁo

2.2.2.2.1. olm.package schema

olm.package %=y Operator & L B HMITTEIE, XEEERM, B, RRIASHER KT,

// Package name
name: string & =

// A description of the package
description?: string

| 5l 2.1. olm.package schema

#Package: {
schema: "olm.package"

1


https://cuelang.org/docs/references/spec/
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// The package's default channel
defaultChannel: string & ="

// An optional icon

icon?: {
base64data: string
mediatype: string

}

2.2.2.2.2. olm.channel schema

olm.channel BEXEHHEHEXIE,. BTHERN AR EERE, URXLEMAIHFARINL,

MRIMHEEEKEKRZ D olm.channel blob RN, NIE B REEER— R,

EXfRER replaces [HE, USIRATEELL B FHHMBFTHHINEMAHA AL, B2, EH
B L EE TN true, HINFHER B % k.

12

5 2.2. olm.channel schema

#Channel: {
schema: "olm.channel"
package: string & 1=""
name: string & 1=""
entrles [...#ChannelEntry]

#ChannelEntry: {
// name is required. It is the name of an "olm.bundle’ that
//is present in the channel.
name: string & 1=""

// replaces is optional. It is the name of bundle that is replaced
// by this entry. It does not have to be present in the entry list.
replaces?: string & I=""

// skips is optional. It is a list of bundle names that are skipped by
// this entry. The skipped bundles do not have to be present in the
// entry list

skips?: [...string & 1=""]

// skipRange is optional. It is the semver range of bundle versions
// that are skipped by this entry.
sklpRange’? string & I=""
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Digk

==
=

& skipRange FE&HT, Bkid# Operator iRASMEHFHE K HIES, HES

Subscription X 9 spec.startingCSV B A - &%,

& e] LA{#E A skipRange #11 replaces FEx LLi#38 75 N E#T Operator, BN {R & LARD
REMMAEBFER, 1R replaces FEXIEMAE X Operator ARAFT— TR A

2.2.2.2.3. olm.bundle schema

51l 2.3. olm.bundle schema
#Bundle: {
schema: "olm.bundle"
package: string & ="
name: string & 1=""
image: string & 1=""
properties: [...#Property]

—

#Property: {
// type is required

relatedlmages?: [...#Relatedlmage]
type: string & =

// value is required, and it must not be null
value: !=null

——

#Relatedlmage: {
//image is the image reference
image: string & 1=""

// name is an optional descriptive name for an image that
// helps identify its purpose in the context of the bundle

name?: string & =

——

2.2.2.2.4. olm.deprecations schema

A%H) olm.deprecations IERE LT BxrAEEa., WA MIENFRESR. Operator EEAEALL
B A M B FIZ1TIX L Operator AR5 Operator HXMER, MR SMMEFHFIERER,

olm.deprecations schema £FEHBE&—1MHZ 51 HKE, XXRTFFHEH, R Operator J, RILUE
#HXH Subscription X R _E HEHEMIEENE BIENIRERH-

x 2.1. AN 5IARE

13
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RE SO RERH
olm.package RREMMHE RHaciEH
olm.channel RER—MIE Channel % H
olm.bundle Rn—MRHAShRA BundleDeprecated

1 51AKRE BEECHNER, MTHIMR,

#l 2.4. FHEEA 51AEKE M olm.deprecations R R~ fl

schema: olm.deprecations
package: my-operator
entries:
- reference:
schema: olm.package 9
message: |
The 'my-operator' package is end of life. Please use the
'my-operator-new' package for support.
- reference:
schema: olm.channel
name: alpha ﬂ
message: |
The 'alpha’ channel is no longer supported. Please switch to the
'stable’ channel.
- reference:
schema: olm.bundle
name: my-operator.v1.68.0 6
message: |
my-operator.v1.68.0 is deprecated. Uninstall my-operator.v1.68.0 and
install my-operator.v1.72.0 for support.

BN FRERESY A —1MNF4a E, BiZE4asIAysiEBxXuEI—, FeEF—1 %
EX# name FE&.

olm.package EAFGE S name FE, HNEHZAIE schema H3E LM package F
BURTE,

A HRFER (T EM 5IAXE ) BYHR—1IHFKE, FFLL opaque XX blob 5

o

14
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olm.channel EX N L HFER LT,

olm.bundle schema M name FEEENHEMN,

al

FRDEAEBEESNFH, NRGA5HESRATHLE,

Operator YEE A ES S 2 index.yam| X##HBE B x+¥¥ olm.deprecations schema &H &R
#7 deprecations.yaml 3¢5 :

WAFRNEXBEREHRG

my-catalog

L— my-operator

—— index.yaml

—— deprecations.yaml

=
o
B

ST IER T XM B K Bk

2223 EBH
B NERE T XHNERARNEECBUER R, type FEE—1MEMIETE value FEE XM
RS N RFH, ZETURER JSON =% YAML,

OLM E XL EHERE, FREMAEREN olm.* BIZ,

15
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2.2.2.3.1. olm.package Ett

olm.package BHE VX H I LEHHRA, XEWAT LAV ERYE, DAEFE—TXLR
. packageName FExw 754 EM first-class package FEXPLEE, F+H version FEX N2 AN
895 SUhiR AR

$ll 2.5. olm.package &t
#PropertyPackage: {
type: "olm.package"
value: {

packageName: string & !=""

version: string & !=

}
}

2.2.2.3.2. oim.gvk Bt

olm.gvk B E XIS 212 4tM Kubernetes APl B group/version/kind (GVK), OLM {E LS
YRR E, FHTHE5mE APl RN GVK MHALIRBEAEET. GVK #4418 Kubernetes
GVK %HiF,

%l 2.6. olm.gvk Btk
#PropertyGVK: {
type: "olm.gvk"
value: {

group: string & !=""

version: string & !=""
kind: string & !=""

}
}

2.2.2.3.3. olm.package.required

olm.package.required Bt E LA IR EN 7 — KX E SNG4 S EHMRAEE. o FiRAS
NRMBAFRRHSEYE, OLM MREHPATNHNRH SHMBRASEERZE T —1
Operator, versionRange FENITRAMBNE L RA () SEH,

type: "olm.package.required"
value: {

#I 2.7. olm.package.required Bt
packageName: string & !=""

| #PropertyPackageRequired: {
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versionRange: string & !=""
}
}

2.2.2.3.4. olm.gvk.required

olm.gvk.required B E LIRS @ FEEM Kubernetes API B group/version/kind (GVK), *iF
WABANERNEFNHTN GVK B, OLM AREHPRE T IRMIESH Operator, GVK A1EHR
Kubernetes GVK %iiE,

#l 2.8. olm.gvk.required Ett

#PropertyGVKRequired: {
type: "olm.gvk.required"
value: {

group: string & !=
version: string & !=
kind: string & !=""
}
}

2.2.2.4. BxxH

SFRFHNBR, BREF ARTLULET Operator SREMIESM. BT Operator A HH
Operator |2 7 KEF Operator BE%, HitBx4EY AGALLE L 84 Operator BXEFEN B X
REFXNTERREERB X,

HEBETXHNBEXNAEARS ; UTHRBR T —NaSR5Ek -

FEFREF—IEEXH, HPhaSHEXHBEA Operator &SI A :

B &R E XX Bl

name: community-operators
repo: quay.io/community-operators/catalog
tag: latest
references:
- name: etcd-operator
image: quay.io/etcd-
operator/index@sha256:5891b5b522d5df086d0ff0b110fbd9d21bb4fc7163af34d08286a2
€846f6be03
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- hame: prometheus-operator

image: quay.io/prometheus-
operator/index@sha256:e258d248fda94c63753607{7c4494ee0fcbe92f1a76bfdac795¢9d
84101eb317

BIT—THE, ZHAFRTREXHHFMNESI AP EIRFRX :

HZ<RB

name=$(yq eval .name’ catalog.yaml)
mkdir "$name"
yq eval .name + "/" + .references[].name’ catalog.yaml | xargs mkdir
for 1'in $(yq e .name as $catalog | .references[] | .image + "|" + $catalog + "/" + .name +
"/lindex.yaml"" catalog.yaml); do
image=$(echo $I | cut -d'|' -f1)
file=$(echo $I | cut -d'|' -f2)
opm render "$image" > "$file"
done
opm generate dockerfile "$name"
indeximage=$(yq eval ".repo + ":" + .tag’ catalog.yaml)
docker build -t "$indeximage" -f "$name.Dockerfile" .

docker push "$indeximage"

2.2.25 {58

FHEPETXHERR, HBELTAEN,

2.2.2.5.1. A eIzl a

Operator Lifecycle Manager (OLM) B9EHIE I RH D5k M H T BURR A R A 22,

MR- EHROEAIBHXRB %, EAREEVE TR EALIZRAL, AT IR
w, BRANBTFRREE R X5 A — N FEASOIGHRAE, DIBREZE T ARENRA 89 IR
A%, MREZPEF T ZNHABHAR, OLM HASERREZCRENRAD,
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Am, AREERTEEESREXTHIE :

POEFY - MBEC XK TR, Bz REFERMES—1NdE, SalEs—»
olm.channel blob B FMAZEEH.

A TN - MBRIELG—NFN 1.2z B RRA, W01.2.4, B 1.3.0 8%, EaJLl
B 1.3.0 WAFRTTHEBLBGT 1.2.4,

2.2.2.5.2. JR¥EH

B R BIEN RS, FEUONESER. BREERNERFNMNOEUTHIE

{2 T AR 32 Sk BHTIRIEHIK B > B K.

MEFHEXE XK. FA—BNRICS2, 10 :latest = :<target_cluster_versions, Ll
&/ P el LATE B SR ol AR KR E 5,

2.2.2.6. CLI A&

BXEA opm CLI fIBETFXHHB XM, HEHAEEAE LEX,

AXEERETXHMNBRM opm CLI s 5HMSEXH, HSH CLI TR,

2.2.2.7. 5L

B2 Operator fEEM B R4 A G A CIU/CD TER BB R4, BFR4EF AL @ HE

GitOps BMLLATER L TS5 kit — & afuit -

REZEARITHEUER (PR) fFEHTIERIEY, FNEHFERASE&SIRA,

KEEXEH 58T opm validate f4,

RESSAEFNMACTHBXE&SIA, BXERERFHDINZETT, XA XHEEHN
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Operator AILLEThZR 3%,

Baiaihld 2 Ak ER PR,

B EFIRMER A5 B %5&,

2.3. OPERATOR FRAMEWORK # FARiE

AFFHRH T 5 Operator Framework #XBIEAAIER, @1& Operator Lifecycle
Manager (OLM) #1 Operator SDK,

2.3.1. # IL Operator Framework Ki&

2.3.1.1. #i%8 (Bundle)

1£ Bundle Format th, #F45&2 Operator CSV. FEHMITBIBNES. Cil—kMK T rIEERET
M Operator FIME— iR A,

2.3.1.2. il A&

1£ Bundle Format /1, HHEEHEZ—1M Operator ;EHAHHBNAREER, HbhaEs—1ES
., H4aBitRM Open Container Initiative (OCI) spec 223 registry #Fi5H X%, M Quay.io =
DockerHub,

2.3.1.3. BXiR

B3XIR catalog source fiZk OLM I EMMTTHBIRGFE, LUK IMIZE Operator K H &,

2.3.1.4. Channel

#E)) Operator X EHi, AT NI HEHNER. HEMERIXENRTRA, FiM, stable
WHEHRREE Operator IFTATEEMRZ, & IBRHFAINUFHES,

Operator AILLEJLANHGE, SREIEREMNITHRRXEZEDEREH.

2.3.1.5. 5ilEk
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HiE AR R ESGE AT AR S

2.3.1.6. EEBHIRSS ik

EZR5 & (cluster service version, [E# CSV 2—AFIf Operator JTHIE IR YAML 55
B, AIfiBh OLM fE5£8 21T Operator. ©1 Operator R HEM TN TEIE, ATER/REER
B, WRHRAEFRER.

4, CSV i£Z2iz4T Operator FTBHRABERKR, RETHFEN RBAC M RHEEEH KT
BE B (CR),

2.3.1.7. #Kisi5

Operator AIEE KIS T £2hZ1EM 55— Operator, i, Vault Operator #&iiT etcd
Operator MEIERAYLE.

OLM &t iR 2t R rh e £ & th %% Operator Hl CRD M A5 EIRA K RRKTI A R, BT
ERFhEERHRENEMNS CRD API B55 4 a kil aF48XM Operator, fBRXNMEKIEIX R,

2.3.1.8. &8I 5%

1£ Bundle Format #h, F5/H4E—MWEIRE (BURFERR) Hitk, HPEEXTF Operator i3
(B¥EFIERRAR CSV #l CRD) WER., WHRSIaTLIEESEE + Operator M sHid%k, FHal{EH opm
CLI TEHm=ifME& Operator SN A4k,

2.3.1.9. Z&Kil %l

ZZi1 % (install plan) 2—A5H T I BAHREHAK CSV MR LIRMFRNITREIIR.

2.3.1.10. ZF#H

Red Hat OpenShift Service on AWS it 7/ A4, ©Hh—HBENIENE GREH®S
W ARR) {ZEAVIAPERRL &a L EAHEF ERRNAKE N Z RS — ERERNRE
%0

LEFASTAISAKEN, SHUN SH £,
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2.3.1.11. operator 41

Operator /SR EER— MR Z M hFTA Operator B2i& OperatorGroup R, LUEHE—FRSI
R FANEFSEHEARHE CR,

2.3.1.12. K#a

1£ Bundle Format #, Zi#a=—1Bx%, HPaETREAM Operator WA HidxK. CSVE
srhifak T & # Operator hix&# CRD,

2.3.1.13. HHHRCE (Registry)

Registry Z— 1 ##fif T Operator AT BEEKNEIRE, SIBASAAENRFTHN LR,

2.3.1.14. Subscription

i/l (subscription) &1 REREK S P ISGE KR RF CSV &=HT.

2.3.1.15. B ExR

BHAZNS CSV MiRAXERE—iE, SHMAITREHNBERERRELL, sTLKREZE Operator,
LB Feir Ak, RAEERMFRAN, BEFHRFR/EHELET X,

2.4. OPERATOR LIFECYCLE MANAGER (OLM)

2.4.1. Operator Lifecycle Manager #:8H ¥E

Af5EaMd T Red Hat OpenShift Service on AWS H3K5)) Operator Lifecycle Manager (OLM)i#E
O
o

2.4.1.1. Operator Lifecycle Manager 24+ ?

Operator Lifecycle Manager (OLM)RI#EBIH &%, BEHANEE Kubernetes [REN RERF
(Operator)LA K% £ H Red Hat OpenShift Service on AWS & ZTHXEKIRSMERER, ©2
Operator Framework 1—#4, EER—1FEIEQ, ATUEN. BatAT BRHARER
Operator,
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2.2. Operator Lifecycle Manager T £

Operators Lifecycle Manager

Install and update across clusters
Namespace A Namespace B

Operator manifest Cluster catalog Apps Apps

OLM EXiA7E Red Hat OpenShift Service on AWS 4 thiz1T, HiBIE%H dedicated-admin A faKE
HARE. ARNETHERHZ1TH Operator i[H1{fR, Red Hat OpenShift Service on AWS Web
#5154 dedicated-admin B G RLEERS M, AT RE Operator, FH#%F e B i PR LA
S+ a] Y Operator B3%,

FAEAGE T BBIIRSHE, TREANEXAEHERLTERESNEERIEE. HiIEMABUER
895261, Bl Operator ERHAXMINBAHA,

2.4.1.2. OLM ¥R
LUTAE X FRE X (CRD) H Operator Lifecycle Manager (OLM) 5 X HIEH :

5 2.2. H OLM # Catalog Operator 2 CRD

g y CEE 301

ClusterServic csv NARRETTEIE, Bl - B, kA, EFR. PR HIR.
eVersion

(CSV)

CatalogSour  catsrc E N FATRFH CSV. CRD M4 aE %,

ce

Subscription  sub I IRER M B R TE SRR CSV & H,

InstallPlan ip NBhRESRFL CSV Mk RN FTRNITTEIIR,
OperatorGro  og fHEREIE R — % 22 (8] R BIAR A Operator E2i& ) OperatorGroup %f
up %, UEE—RIGAZEAHEECERLIEBRE LR (CR),
OperatorCon - £ OLM MIE &R Operator Z [FIAZBIEIE, REATUEA
ditions Status.Conditions %4, LAA OLM @ikEF4RE.
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2.4.1.2.1. KBRS R A

EHIRShRZA (CSV)X K Red Hat OpenShift Service on AWS (&b IF 5521789 Operator IKFE
&, BR2—1FIA Operator TTHIRMIEMK YAML 55, 5B Operator Lifecycle Manager (OLM)
£ hi=z1T Operator,

OLM FE 5 Operator #HXHcHBIE, LHARCAEEREILRLIZTT, HELHBFR Operator K
REEEXRMAINAEFRRER. XHMESRERSNITS AL ; 7 OLM BiTas» il 2FIE
rpm. deb =k apk RS THIHTEL.

CSV & & Operator FaRHHEMTTHITEIE, ATEAFPREERSH. BA. b, 75, #i4
FERE RN EFE R,

4, CSV iA2iz1T Operator FIRMIRAE BKIR, AIMEEFENEKIGANEE LFIE (CR). RBAC
), ERERMEEER, EREF OLM MBI EATE RIS Operator iXiE WS E,

2.4.1.2.2. B¥R

catalog source K&RTTBIRE, BEEI 5| HEMIESER registry Y index image, Operator
Lifecycle Manager (OLM) # if] B &R & Blf1Z % Operator R H KT, Red Hat OpenShift
Service on AWS Web #4ll& #1849 OperatorHub th4 F7<H B KRR #89 Operator,

7

SHEME G ATLUER web #5149 Administration — Cluster Settings —~ Configuration -
OperatorHub TTEAAEERH /5 AR EXIERHM Operator FISEEFIZ,

CatalogSource M spec 1588 7 #{a{5;i& pod, LAKM{I5HRSTF Operator Registry gRPC API iy
kS5 HTRIE.

1l 2.9. CatalogSource % &Rxfl

apiVersion: operators.coreos.com/vialphai
kind: CatalogSource
metadata:
generation: 1
name: example-catalog ﬂ
namespace: openshift-marketplace 9
annotations:
olm.cataloglmageTemplate: 6
"quay.io/example-org/example-catalog:v{kube_major_version}.{kube_minor_version}.
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{kube_patch_version}"
spec:
displayName: Example Catalog ﬂ
image: quay.io/example-org/example-catalog:v1 9
priority: -400 G
publisher: Example Org
sourceType: grpc
grpcPodConfig:
securityContextConfig: <security_mode> 9
nodeSelector: Q
custom_label: <label>
priorityClassName: system-cluster-critical @
tolerations:
- key: "key1"
operator: "Equal”
value: "valuel"”
effect: "NoSchedule"
updateStrategy:
registryPoll: @
interval: 30m0s
status:
connectionState:
address: example-catalog.openshift-marketplace.svc:50051
lastConnect: 2021-08-26T18:14:31Z
lastObservedState: READY @
latestimageRegistryPoll: 2021-08-26T18:46:25Z @
registryService: @
createdAt: 2021-08-26T16:16:37Z
port: 50051
protocol: grpc
serviceName: example-catalog
serviceNamespace: openshift-marketplace

CatalogSource ¥ RE&HR, MEHAEEF KGR S22 E hlEIEX pod BMAFRY—EB
ﬁo

ZORBRNBEZEN, EfEEAXEMARAZRDNETH, HRIL{EKXE) openshift-
marketplace. BRIAZLISIRELH9 B KRB openshift-marketplace o 22, BN, FHx
BHNREMZZLN, f# Operator (XIEiZep 2R R,

A : R B AT HERfE Operator REN FAZZRR TR B ETHBE,
ZALUS BB Operator BSRBISRBIGHEIREVFVERREA RN —E D,

#F olm.catalogimageTemplate ;¥ f#i% & HWFE31 &AM, FHEA—I =24
Kubernetes £ERATE, MABEGEINEHEERN IR, XEHRRIEE{THNES spec.image
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FH, MR TREZFAER, HEA"ATAEERRNGEHER"

L4

£ Web #HIEH CLI R ERBAFR.

0

B3R358k, E&A olm.catalogimageTemplate ¥}, thalLI&IR, ZIREHE
2fTHEE pull spec,

6]

B RIRHIE, OLM KBt B AN ETILESHIF, NEES, RRB*%
HETREXB>.

7

BRBAFELUTHE -

WABSSI AN grpe : OLM K HUEH&RIFHZETT pod, HFIEM API IR,

WA M grpe : OLM REHECRAG EHUER gRPC AP, EXZHIER
TARZEAX KRR,

configmap : OLM f##rBciE BN, 27— LUNHR# gRPC API Y
pod.

1575 legacy =X restricted MI{H, MRHRBXKEILZFE, WEKIAMEN legacy, ELLGEH
Red Hat OpenShift Service on AWS % {ThiArh, 1RIBIAA SZRIBRF. WMREHEREEMSE
F restricted 1 BRZ1T, BIUEFIIRILFEIXEN legacy.

A%k« XF grpe RBARR, EEE spec.image FIZELAAM pod BIEKIATT kR
& (mREL

"% - WF grpe RRBFR, HEESE spec.image HIRHLNAN pod BIBKIAL T ERRK
28 (NREN) . Kubernetes EKi\iZ#it system-cluster-critical 1 system-node-critical {f.
WK, FMPBIXBENZE (") 7 pod D EEINEES. TLAF3hE X HMILEIE,
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11

a3k : XF grpe KBIERR, &S spec.image FRIREERAER pod WEIAFR (1R

i)‘() o

12

FeiE E RIS 1] B P9 B SR BT AR A LAER R 3

®

BN R ERIIRE, fim :

READY : FIhEEIIFHE,

CONNECTING : #iEEEZIKEIL,

TRANSIENT_FAILURE : Zi{EESTFEE (ML) W& 4% Timm &, ZKE

R {9112 CONNECTING, REEi,

MBTREEZHAER, HS6 gRPC XHBGEEIRTS,

FiE B X EENEFSEMRRAWINFE, ARG SHFIRE.

H3%M Operator Registry [RFSHHIRERE .

#EiT 5| H CatalogSource ¥ RMEAIRIET OLM R EHFH KM Operator MALE :

$il 2.10. 31 FAEXIEM Subscription X &Rl

apiVersion: operators.coreos.com/vialphai
kind: Subscription
metadata:

27


https://grpc.github.io/grpc/core/md_doc_connectivity-semantics-and-api.html

Red Hat OpenShift Service on AWS 4 Operator

name: example-operator
namespace: example-namespace
spec:
channel: stable
name: example-operator

source: example-catalog
sourceNamespace: openshift-marketplace

=
o
B

T f& OperatorHub

ZTH81R4tH Operator B3%
HEERRPRMERR

EES B/

{81/ CLI &% Operator B&RIRE

BHXIE pod FE

2.4.1.2.2.1. HE X B X BEMNEGER

B EZ%#M Operator AR LU B XREUEFARA TR, Hbh—fMAFIEEIARENE R
B ERIRFI N EEAS X THRA (10 Red Hat OpenShift Service on AWS 4) 15 8IBMFRE|I Btk
SRR IR

EEEATI RS, BIALIERENBRIENIRS|HEIRZR Cluster Version Operator (CVO) B
BhE#, LUE Operator Lifecycle Manager (OLM) hiHX BRI E kA, Fi0, 7£M Red Hat
OpenShift Service on AWS 4.15 %% 4.16 B9 #Eh, redhat-operators B3k CatalogSource X}
£y spec.image FER#HE T -

I registry.redhat.io/redhat/redhat-operator-index:v4.15

R
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I registry.redhat.io/redhat/redhat-operator-index:v4.16

HE, CVO ABEHAE L BXNERINE. NARAFERHANGDHARREREHZH
B9 Operator, IR/ SEHTEE L B X L5 AE#HMRE| Bk,

M Red Hat OpenShift Service on AWS 4.9 F#a, S£EEIG AI{EHE X B%XM CatalogSource
X7 olm.catalogimageTemplate FEEIA S ERM TGRS I H, BEiRPZFFERALLT Kubernetes
AL E :

kube_major_version
kube_minor_version

kube_patch_version

BB TE Kubernetes k4, A= Red Hat OpenShift Service on AWS
SHBE, ANEEBENAERTER,

NRECHBRIHEE TH I EEH Kubernetes IRAFEMZRBI 5, wBILEEAIFERE L EX
RINRESIRERRATERHA RGBS EN. FREHA T XEHEH CatalogSource *f &M spec.image
FEPMEGHSIH, XEBITFREEHAL, MMBREFRZZIRNRESIEEREEHRENER TR
% Operator,

B

IR RE R TR R A LN U M A BRSNS 5ik (B FEER—
registry f1) ,

kind: CatalogSource

metadata:
generation: 1
name: example-catalog
namespace: openshift-marketplace

‘ Bl 2.1, G SR B B

| apiVersion: operators.coreos.com/vialphai
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annotations:
olm.cataloglmageTemplate:
"quay.io/example-org/example-catalog:v{kube_major_version}.{kube_minor_version}"
spec:
displayName: Example Catalog
image: quay.io/example-org/example-catalog:v1.29
priority: -400
publisher: Example Org

MEXE T spec.image FE# olm.catalogimageTemplate ;xf#, Il spec.image
FEASBARPNBNEES. MREMEEHET AN pull spec, BRBERELHRBIX
iBM spec.image fH.

MEEBKE spec.image FE&, BEMEEMRITHEIAMN pull spec, OLM &f51E
BXEME, FREKERN AR ERERES.

XFF AWS 4 £ E# Red Hat OpenShift Service, ©{#H Kubernetes 1.29, _Efishf
olm.catalogimageTemplate ;MR N AT EE&R3IA :

I quay.io/example-org/example-catalog:v1.29

X F AWS _ERSF3H Red Hat OpenShift Service ikAx, #EaILUNEE X BROIBRBEHMFREI B
&, ZBi&ETLUSM Red Hat OpenShift Service on AWS frA{EA, EFAKETHLXET
olm.catalogimageTemplate Xfi#, FEBALIIEHH Red Hat OpenShift Service on AWS iR,
ARG B EH B RIEREIHK.

2.4.1.2.2.2. B EBEEK

£8¥ LM Operator Bx A ML EMBITH AT ; Subscription X RelgERs5|ARKERX%, B
KB SIRER R R OATA B R ER,

#Hitn, ML Catalog A FEEEE, NISIMA Catalog A BT ATREA 4T Catalog B BRI, 5
EEAARLRAETIH, BN BAEFEERL A BEEMBRMEER,

Ak, OLM ZXkmEERAELRMAZHMER (FIM, 2KIAM openshift-marketplace %2
B=AE X LEwRZER) #EE, YEXRAREN, HRZLFHHRZEPMATE Operator SkEFHIE
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{F#BRFERy CatalogSourcesUnhealthy MK, MPBXERFELTARERE, OLM mIEER it
SRR EE G BN HNRERE,

FNEBHERDR, NMRENR—ANFRENBR, HHEREFRUNETHIHFRE Operator 2%,
54" B E X B3%"="Disabling the default OperatorHub B%E"#84, LT @A XMBRAEEE
X*HER.

2.4.1.2.3.i]14

1764 (B—4 Subscription X% E L) FZ% Operator =K, B2 Operator 5B FEXEk
B 8 B BT IR,

Subscription f&ik 7 E1T ¥ Operator X AME5iE, UKkZBIERFHPITER. MREE
B85, 1T E#E{R Operator Lifecycle Manager (OLM) HIIEEHFJ Operator, LR ER I
ZHEITRIIR A

Subscription % Rl

apiVersion: operators.coreos.com/vialphai
kind: Subscription
metadata:
name: example-operator
namespace: example-namespace
spec:
channel: stable
name: example-operator
source: example-catalog
sourceNamespace: openshift-marketplace

It Subscription X%k X T Operator &R ZE[E], LAKMAPER Operator IR B X, i
3 (40 alpha. beta =% stable ) "I#EBHHATERN M B XIEREILE Operator 7.

T hGE R TR AT RES A Operator M5, {BRESF4AE Operator REYEHLAE. HlW, HHEH
Al AERE1E Operator RN ARRFHUR A THRAEFH R (1.2. 1.3) HELITHHE
(stable. fast) .

f2 T M Red Hat OpenShift Service on AWS Web IZHIAEHIREFN, B LLEIRERXITEIN
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KA NG 2E ARG RAMK Operator FTH, 5 currentCSV FEXEXMEE OLM EMMNREHIRA,
i installedCSV 2P RENMRA,

Hth BHR

{8/ CLI &% Operator iTFHRA

2.4.1.2.4. ZEitR

Z&if £ (H— InstallPlan X% ) T Operator Lifecycle Manager (OLM) &=k 7+
%% Operator M ERAT AR —HFT IR, ZRAARERSRE (CSV) E Lo

BRE Operator, £HEM G #%F Operator ZZEPARMA Y, LHELBR—
Subscription ¥ %, TE{FT MBXIRITH Operator sIARARNER, AE, THKIEBR—
InstallPlan X%k {#5 Operator 3k FiR.

RiE, WRIBLUTHEAESRRG 2 — BRI -

INRIT B spec.installPlanApproval FE#i%i& N Automatic, Bt #ERET
b/

WMRIT M spec.installPlanApproval FE#i% & Manual, NZRET A TAEHER
ARERE LSRN A Fohiitf,

ARG, OLM 2OIBIEEMTIR, FEiTFHiEERNG®EZEE hRE Operator,

#l 2.12. InstallPlan X} &Rl
apiVersion: operators.coreos.com/vialphai
kind: InstallPlan
metadata:
name: install-abcde
namespace: operators
spec:
approval: Automatic
approved: true
clusterServiceVersionNames:
- my-operator.v1.0.1
generation: 1
status:
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catalogSources: []
conditions:

- lastTransitionTime: '2021-01-01T20:17:27Z'
lastUpdateTime: '2021-01-01T20:17:27Z'
status: 'True'
type: Installed

phase: Complete
plan:

- resolving: my-operator.v1.0.1
resource:

group: operators.coreos.com
kind: ClusterServiceVersion
manifest: >-

name: my-operator.v1.0.1
sourceName: redhat-operators
sourceNamespace: openshift-marketplace
version: vialphai

status: Created

- resolving: my-operator.v1.0.1

resource:
group: apiextensions.k8s.io
kind: CustomResourceDefinition
manifest: >-

name: webservers.web.servers.org
sourceName: redhat-operators
sourceNamespace: openshift-marketplace
version: vibeta1

status: Created

- resolving: my-operator.v1.0.1

resource:
group: "
kind: ServiceAccount
manifest: >-

name: my-operator
sourceName: redhat-operators
sourceNamespace: openshift-marketplace
version: v1

status: Created

- resolving: my-operator.v1.0.1

resource:
group: rbac.authorization.k8s.io
kind: Role
manifest: >-

name: my-operator.v1.0.1-my-operator-6d7cbc6f57
sourceName: redhat-operators
sourceNamespace: openshift-marketplace
version: v1

status: Created

- resolving: my-operator.v1.0.1

resource:
group: rbac.authorization.k8s.io
kind: RoleBinding

% 2= T OPERATOR
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manifest: >-
name: my-operator.v1.0.1-my-operator-6d7cbc6f57

sourceName: redhat-operators
sourceNamespace: openshift-marketplace
version: v1

status: Created

2.4.1.2.5. operator 41

H OperatorGroup ¥RE X8 Operator 2, 75 OLM L2 Operator 12t % Edi&, Operator
AEFBmAZEN, RGP HEK G Operator £ ATRK RBAC VilAf R,

X—4H Binép 222 A)E5d 57 CSV M olm.targetNamespaces SR MILLE S 4 RN RSz
fit, ZEMS AT Operator B CSV 5261, FHEASHINEESH,

Hith BHR

[}
operator 41

2.4.1.2.6. Operator &4

{YENET Operator EmEHINABK—ERS, Operator Lifecycle Manager (OLM) MiE X
Operator B Kubernetes RIS HEMT Operator K75, BRI A EIRMU T —ERENRIEERE
Operator L FAFERTE, BEAEFERT, Operator TREEEEER OLM 28158, MiX{E BT
#EHERT Sk, XS 20T LA OLM (S iF TR Operator M4 ds A,

OLM 124t T —4~ 4% OperatorCondition B1EE X FiRE X (CRD) , B©FiiF Operator 5 OLM
HEBEEFHES. JE—1 OperatorCondition FRH Spec.Conditions B EFER, MAKREFE
—H L0 OLM &1 Operator IR,

EABER T, OperatorCondition X%k %4 Spec.Conditions 4, EFIHAF
ZAINs{E /A B E X Operator ZHMLER MIE,
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Operator &4

2.4.2. Operator Lifecycle Manager 2244

A5k T Red Hat OpenShift Service on AWS e Operator Lifecycle Manager (OLM)FI4H {£-%2
¥,

2.4.2.1. AHHH

Operator Lifecycle Manager (OLM) 14~ Operator A, 435179 : OLM Operator #1 Catalog
Operator,

1" Operator 11 i EH CRD, i1 CRD 2 OLM FHEZREAL: -

5 2.3. HH OLM #1 Catalog Operator EI2f CRD

ClusterServic csv OLM RN AREFEITHIE : &, WA, Bir. FrEHR. RES,
eVersion
(CSV)

InstallPlan ip Catal NEHRESKFAL CSV MBLIRMN RN ITESIR,
og

CatalogSour cats Catal & XN FAREFER CSV, CRD MM aFMEE,
ce rc og

Subscription  sub  Catal FAFEIRERY MG S RBRIERREF CSV &,
og

OperatorGro  og OLM  [EREBER—MRZEHFBFTA Operator BSi& & OperatorGroup %f
up R, MEE—RIGEZEEHEFCHEALRMNEBE LHIR (CR).

81 Operator A i T OIEELAFHIR -

% 2.4. 1 OLM # Catalog Operator S/ ¥R

e OLM
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=5
I

ServiceAccounts

(Cluster)Roles
(Cluster)RoleBindings
CustomResourceDefinitions (CRD) Catalog

ClusterServiceVersions

2.4.2.2. OLM Operator

ExhiFE CSV hiEEREM KRG, OLM Operator 5511 HEBEH CSV ¥WiRE XM AR,

OLM Operator i 5 AR HTIR ; Al A CLI FahflX iR, thalkEeEH
Catalog Operator SEAIEXLETTIR, XK a0 B HLHI el LS - Z e ik i EE A F 2N A
258 OLM EZRE,

OLM Operator EFLL T TEF -

MERep B hIRERSRE (CSV) , HRERBHREK,

MRHBER, HIBTT CSV HERERE,

N
p
;

4l

CSV @iz Operator HBYEIKE G, FrlLE1TXREREE,

2.4.2.3. Catalog Operator

Catalog Operator i 5T HIRELERRSIRA (CSV) LUREIHEENME KR, HEHA TR
WERMBERRRESETHGAEH, HEEAR (EEED) EFEARE,

ERESEhNEE, LB —4 Subscription X &k BRRENZM4E. FEH
CatalogSource *%, LMEHEEH, FEHRIEHRE, ERXAG—NEHB InstallPlan XfRE A
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B2,

Catalog Operator S LA T T4E -

HEASRHPHENBXR,

BHUREERA A URRFBITRE TR, MRA :

HHSFHRAFELER CSV, ik CSC Fn EmaIHTR,

N FENZENAE CRD, FHAE BN,

%I F 4% CRD, HESIAL CRD # CSV,

BHUEEAERTNREITMF NHABREXINAAERR (BritEsias) .

ME B RN HHRIBET R R I,

2.4.2.4. Catalog Registry

Catalog Registry #f# CSV #1 CRD LIERREFHOE, HEHEXEAIMIGENTEIE.

package manifest ;& Catalog Registry F—15%H, ATHERHFSINAS CSV £HXHEK, £
#ad, FLEIERAYE CSV. EJy CSV BAMASIA T el CSV, H4ai5 % [ Catalog Operator 12
7 CSV EMESEPRFIRAMBHNELR, ELLEMBHRENhRRA.,

2.4.3. Operator Lifecycle Manager T{E;

Z¥5EaE T Red Hat OpenShift Service on AWS 1 Operator Lifecycle Manager (OLM)i T {F

=
ko

2.4.3.1. OLM i Operator ZEMAHK TIEHR
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£ Operator Lifecycle Manager (OLM) £5%5ik, LITBURA TR Operator BMREM AL A

B
[}
ClusterServiceVersion (CSV)
[}
CatalogSource
[}

Subscription

CSV fiE X 4 Operator TTHIBEAIREE—IHHIEFKEMNESH, BXIEHEMA Operator Registry
APl, OLM X{&fH¥RkEiNREAHMN Operator RE L% Operator 2E A FHFRE.

2.3. BRIRSHR

[] Channel Package

Community Operators (CatalogSource)

etcd couchbase

alpha beta preview stable

EBxIRh, Operator #4577 A EHEH 7w, ¥ #id, XNi%= Red Hat OpenShift Service
on AWS st HEKA (40 Web JHHi2R) MRENEFERN,
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2.4. BxIEPHERH I IHE

[] channel Package ClusterServiceVersion —» replaces previous version
eted
alpha beta
etcdoperator.v0.9.2 etcdoperator.v0.9.2

!

etcdoperator.v0.9.0

|

etcdoperator.v0.6.1 etcdoperator.v0.6.1

BT i h s E B RIS e 4 a Mg, W etcd @& H alpha 5@, MEITHET e
R hERRENTE S, NESREZTH4SN&E Operator,

k

N
p
;

ol

OLM £AIEB kAL, RIMLARE catalog ~ channel —~ package BRIt
B “latest”=% “newest”Operator A —ER xR A S, BRIFHY NHGER head 51/,
L Git

81 CSV 9F—1" replaces S8, IEHAMEBERMNZWA Operator, XFEHEE T —/ =@ OLM
#HiflW CSV B, BRRSGEZ R ZEH, afE N ERERHAOR :

39



Red Hat OpenShift Service on AWS 4 Operator

K 2.5. OLM =] F%iE B

[1 Channel Package ClusterServiceVersion —» replaces previous version
eted
alpha beta
etcdoperator.v0.9.2 etcdoperator.v0.9.2

|

etcdoperator.v0.9.0

vy

etcdoperator.v0.6.1

BH-ahriE s

packageName: example
channels:
- nhame: alpha

currentCSV: example.v0.1.2
- hame: beta

currentCSV: example.v0.1.3
defaultChannel: alpha

J7ik OLM BZhE RS, LE—NBXR. BHa. JEM CSV, BXpJlae xR
EIE#H A CSV BHA CSV,

2.4.3.1.1. AHBEERH

SNFRAALSR, RiZLEMN Operator X MF 0.1.1 lx CSV, OLM EHifEXE, FHETHENSLHE
PRI A, #FEY 0.1.3 hik CSV B T IHABRREM 0.1.2 ik CSV, BENXIR THREABREN
0.1.1 kg CSV,

OLM &5t CSV Hhi5EM replaces FEMIE L ELRE Z BIRIRRA, LAAEHAHREEN 0.1.3 -
0.1.2 - 0.1.1, HbhF:LAKHEIMREE, OLM —X{F+H— Operator kA, BEERASEL,
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SFiZAESR, OLM 2%RE 0.1.2 ik Operator SEE{CHIAR 0.1.1 ik Operator, AEBRE
0.1.3 hix Operator LAV Z AT ZM 0.1.2 kR Operator, Eit, A&k 0.1.3 ik Operator 55tk
Pthd, BEHEALKETH.

2.4.3.1.2. BkiF AR

OLM R AKMIRFRER :

BT %) Operator — P Z A BH K EH B RIR.

OLM £3&[7 Operator MIFTARRZA, BEEIELAHRRE S BISHhRA,

BANITE—FMRLEF. FEBERT, SABAHEKREN Operator RFRATRILZELR P,
MhRAPFE™ BN,

XFMERT, OLM U5 EMANEIRE, FHRUSR XA MRENERA -

SR FHLET “FR HIH Operator,

“AR”HE] Operator AL EER T,

Wi AT BRI MBS ATAATIRA, ARIETIRERRTSMAL R EZE LM T FREH, OLM
HREIRS A ME— S,

WAL A ThRAH CSV KA

apiVersion: operators.coreos.com/vialphai
kind: ClusterServiceVersion
metadata:
name: etcdoperator.v0.9.2
namespace: placeholder
annotations:
spec:
displayName: etcd
description: Etcd Operator
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replaces: etcdoperator.v0.9.0
skips:
- etcdoperator.v0.9.1

ZELLF Old CatalogSource #1 New CatalogSource 7=,

2.6. Bkid EHT

[ Channel Package ClusterServiceVersion — replaces previous version

Old CatalogSource New CatalogSource

etcd etcd

alpha

v

etcdoperator.v0.9.2

etcdoperator.v0.9.0

'

etcdoperator.v0.6.1

alpha

v

etcdoperator.v0.9.2

etcdoperator.v0.9.0

'

etcdoperator.v0.6.1

PASES I

Old CatalogSource H{E{a Operator £ New CatalogSource #3945 H—&H#iwil,

New CatalogSource Hi{E{al Operator £ New CatalogSource #3945 . —&#ilil,

MRREREAREH, FRBUBEFIRE,
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2.4.3.1.3. &#t %1 Operator

R 02 New CatalogSource ZE % % CSV EFH 14 Operator, B TZA, ZiEFET
Wit skipRange SHRETEHX :

I olm.skipRange: <semver_range>

Heh <semver_range> Bf semver library fiZFFHIRRASEHEE R,

LEBFPEREHN, MBEENELIRH—1 skipRange Ff#, HYBIZREM Operator kA
FRIEIZEEA, Il OLM 2B HEZIEHMNRITTEE.

SRR -

Subscription L sourceName 15ERMIRPISGGEL (R HAmBI REMBERT) .

2.

£ sourceName #5ERIRHEHL 2481 Operator B F— Operator,
3.

%f Subscription & i 7 — MNERHFGESL (R H kit FH48ERT) .
4,

1EX} Subscription =] LB ER & 2481 Operator i F— Operator,

#4 skipRange B CSV =l

apiVersion: operators.coreos.com/vialphai
kind: ClusterServiceVersion
metadata:
name: elasticsearch-operator.v4.1.2
hamespace: <hamespace>
annotations:
olm.skipRange: '>=4.1.0 <4.1.2'

2.4.3.1.4. Z-stream X §F
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X FHEBMIRA, z-stream Stb T iRAATEUCATAE Cal z-stream fRA, OLM RE[EEXIRA, X
MRASA T A, RIREEERBPHBERNER.

Healigii, OLM AZIRENS{KIE Old CatalogSource FH—FHHKEN— R, {&RTE New
CatalogSource F—H4K—1 % -

2.7. %4 Operator

[ Channel Package ClusterServiceVersion — replaces previous version

Old CatalogSource New CatalogSource

etcd etcd

alpha alpha

etcdoperator.v0.9.3 —
etcdoperator.v0.9.2 ] +—
etcdoperator.v0.9.0 +— etcdoperator.v0.9.0 4+—

' |

etcdoperator.v0.6.1 etcdoperator.v0.6.1

PASESIE

Old CatalogSource Hiy{E{a Operator £ New CatalogSource #1394 . —E#iIi,

[}
New CatalogSource Hi{E{a Operator £ New CatalogSource #3945 . —&H#ili,
[}
Old CatalogSource FHIFIA z-stream AT EHE New CatalogSource HEHT z-
stream ki &
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A ARATHA BN ERT R ; ENNREEREFE, IMRABEGERE LEZIH
M B B AT,

2.4.4. Operator Lifecycle Manager {&i5i7ifi#4f

A5k T Red Hat OpenShift Service on AWS e Operator Lifecycle Manager (OLM)F4 iz
AT B E L BRE L (CRD) AR &t A,

2.4.4.1. XTI fRAT

Operator Lifecycle Manager(OLM)EHz1T Operator BKISITET AR EREA. EREZH
M, OLM MnE5HihRENESHHIERSEREL, o yum Hl rpm,

BHAPE—NMREIZBLRG—BAEFET OLM 77E8, HEER : B Operator &R IEZTT, AL
OLM £ iR Er A Operator HIAZEE A,

Hit, OLM REAIELUTER :

ZER—HARBELERMH API B Operator

BIHFEA Operator I S BKiii% Operator #5— Operator Hlif

XA BT B R B A B

Properties TE RIS T AR AT 25 R AR AR T A O M Operator ST, =HIEIE Operator {289 API 89
group/version/kind(GVK), LAK Operator BJiE X kA< (semver),

VKT NIZN AT BE SR B E B RE R R E M Operator j#i @ Operator WEK, Bi1RUME
7] F Operator EIRSTIE, FAEKBITARRANLEIREPRENLR, N, FZREM AP
EEBETAA, NFEERETEFERANRFE Operator,

OLM X BHMA R NM/RELARRESL, FIFHZELS SAT solver, SAT solver 2—MHE
m/RMENRER, ATHEENZZEWL Operator,

2.4.4.2. Operator Bt
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B+ #FF4Aa Operator MEHLITEN :

olm.package
BIEHH42T Operator A Z R
olm.gvk

RRIRSShRA(CSV)hEMRAtE) API RN EY

Operator YE& th AT LLfE Operator 58 metadata/ B s @1FE properties.yaml 30443k iE 7B
Hitb/E,

£2 (arbitrary) EERA

properties:
- type: olm.kubeversion
value:
version: "1.16.0"

2.4.421. F=EEH

Operator {F& A1 {E Operator 45 &K metadata/ BHXH K properties.yaml X =BHEEEN.
X E ORI BURSS ), %551 BYEZ21THT Operator Lifecycle Manager(OLM)f&4f7 23895 A

XERMEN TR EREN M AREXLREY, BrEhhXEEHERARG, LUfELRE
ARG ENEIESIR,

EEREERA

properties:

- property:
type: color
value: red

- property:
type: shape
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% 2= T OPERATOR

value: square
- property:
type: olm.gvk

value:
group: olm.coreos.io

version: vialpha1
kind: myresource

S5 a] AT 58 ARSI BB AR IA R TE S (CEL)&RIA R,

Hith B

[ ]
EURAXES (CEL)AR

2.4.4.3. Operator ki

Operator Bk {48 BRI metadata/ B XHH dependencies.yaml 3X#Fe1, $E3C# 2 Ik
#, BriI{{ATIE Operator-version i,

pimsRp, FMMEAE A type FH, ATHEEX—HBIHEKE, ZHKLLT Operator ki

T

~

olm.package
XA RBRRRFE Operator iRABFUKIIT, KBIGHE Do/ SHH 2R FFUREK A SR
&, &y semver, HIM, EALHEEEMEMRE, M 0.5.2, theligE—RARE, M >0.5.1,

olm.gvk

FERXMERR, YEETLUMERA group/version/kind(GVK){E B E&KBiI5, KEF CSV hilla
CRD f1E T API M E, %IKE(E Operator fFE A LLEFHAAKT . API HERMAE, Fefl

AFE—hE,

olm.constraint

XA KRR Operator Bt B ARE

ELLTFRfIsh, 5 Prometheus Operator #l etcd CRD 5% & :
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dependencies.yaml 32 {47R 4l

dependencies:
- type: olm.package
value:
packageName: prometheus
version: ">0.27.0"
- type: olm.gvk
value:
group: etcd.database.coreos.com
kind: EtcdCluster
version: vibeta2

2.4.4.4. @FBRFI

olm.constraint B F AR ERBMEBITAR, XoIARMNLAKRENE. H value FERE— 125
failureMessage FERIX &, Hbh@8ESAGRHEENFERFEHER, NRARMEZTNRHE, NX—HE#H
ERNEEBMRESA A ER,

LU iR ol FRIZVERR R -

gvk

HAH BN HBRES olm.gvk KEHRIRKE
package

HG R HEEBES olm.package K RHREIMRER
cel

Operator Lifecycle Manager(OLM)f# 25 &1 fE SilA LB HMERE BT L E
AFKARIES (CEL)ERIER

all, any, not

45174 Conjunction, disjunction, 1 negation 23k, GEF—1=HZ 1 concrete 23K, #l gvk
H—1kREM compound AR

2.4.4.4.1. ENFKARXIES (CEL)AR
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cel AREBZFF@ARIANIES (CEL) AERARIES. cel struct H—4* rule 7, Hpas
1EZ1TIEA Operator B# TG CEL RIARXF R, LUAE Operator E&ETHELIR,

cel ARl

type: olm.constraint
value:
failureMessage: 'require to have "certified™
cel:
rule: 'properties.exists(p, p.type == "certified")’

CEL iR 2 fZ iz Ar, 1 AND #1 OR, Hilt, ¥4 CEL RiAXAIUER SN, XL
FE X R R, XSk B S E RIS RN S AT E RS BRI,
fan i wT LABRUR B — 2 SR R AT X L BN 9 HRSE 22 2% Operator,

FEAZI T cel 25RRH
type: olm.constraint
value:
failureMessage: 'require to have "certified" and "stable" properties’

cel:
rule: 'properties.exists(p, p-type == "certified") && properties.exists(p, p.-type == "stable™)’

2.4.4.4.2. Compound £ (all, any, not)

S ANRERRBH P B E T,
LUFE2FANEHSH conjunctive V3R (all) BI3fl, LLE—4 GVK, XK, REHRBIEBLHI

WRefl:

all 23R Bl
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schema: olm.bundle
name: red.v1.0.0
properties:
- type: olm.constraint
value:
failureMessage: All are required for Red because...
all:
constraints:
- failureMessage: Package blue is needed for...
package:
name: blue
versionRange: '>=1.0.0'
- failureMessage: GVK Green/v1 is needed for...
gvk:
group: greens.example.com
version: v1
kind: Green

LUFRE—1 GVK =4 RAH disjunctive 23R (any) ~fl, XK, ZERBIANMEDHR
Hrph—1 :

any ZJ5RRH)

schema: olm.bundle
name: red.v1.0.0
properties:
- type: olm.constraint
value:
failureMessage: Any are required for Red because...
any:
constraints:
- gvk:
group: blues.example.com
version: vibeta1
kind: Blue
- gvk:
group: blues.example.com
version: vibeta2
kind: Blue
- gvk:
group: blues.example.com
version: v1
kind: Blue
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LUFR2 GVK B9— hiAB negation 2J3R (not) BB, XA, I GVK FiEMEEREPREM

Rt

not 2Rl

schema: olm.bundle
name: red.v1.0.0
properties:
- type: olm.constraint
value:
all:
constraints:
- failureMessage: Package blue is needed for...
package:
name: blue
versionRange: '>=1.0.0'
- failureMessage: Cannot be required for Red because...
not:
constraints:
- gvk:
group: greens.example.com
version: vialphai
kind: greens

XFF not 23R, HAfiiE CATREH A, XER0E USRI AT 3 HBRAT A "TRER R /1
X, XEMRARBERE GVK. FRhREFBTRE, SHREREPH—LETFEALIR,

not compound AJ3RAFRZH all % any —i2fE A, R9XBRIGIE S %A St FE—4H el RER K

Tk 23R BE

2.4.4.43. RESSRH

—MREESHR (BRRL— 1T FESHRURFNNESHALR) SMER LBINGE#TE,

FRE S AR 2R R R B BT,

LA FR—4 disjunction B conjunctions ;~fil, HEF—4 FH—4. HHEMEEHRLIR :

BREESARTH
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schema: olm.bundle
name: red.v1.0.0
properties:
- type: olm.constraint
value:
failureMessage: Required for Red because...
any:
constraints:
- all:
constraints:
- package:
name: blue
versionRange: '>=1.0.0'
- gvk:
group: blues.example.com
version: vi
kind: Blue
- all:
constraints:
- package:
name: blue
versionRange: '<1.0.0'
- gvk:
group: blues.example.com
version: vibeta1
kind: Blue

al

olm.constraint EEIMRZKERIGK/NN 64KB, ATFRAIFEREERNER.

2.4.4.5. K LI

BRZETREFERILIER Operator Bfki§itE, Operator Lifecycle Manager (OLM) Hi{Kisimifig
Hras REM LR E A FIE K Operator BZEkK, {75 Operator fFE=FAF, THRXLERFEIFESE
F, LMERMR&SIET,

2.4.4.5.1. Bk HK

£ Red Hat OpenShift Service on AWS %&¥rh, OLM KiLERHERRLLT fRWFLE Operator e FiF
=z,
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CatalogSource Xf &6

apiVersion: "operators.coreos.com/vialphat"
kind: "CatalogSource"
metadata:
name: "my-operators”
namespace: "operators”
spec:
sourceType: grpc
grpcPodConfig:
securityContextConfig: <security_mode> ﬂ
image: example.com/my/operator-index:v1
displayName: "My Operators"
priority: 100

157 legacy =k restricted {E, MRFEHFRE LT, WEIAEN legacy. ELUSH Red
Hat OpenShift Service on AWS 4 1ThikAd, THRIBIAHE ZRIBRS. MRENERLTEER
restricted KFRiZ1T, BIUEFINFHFEILEN legacy.

CatalogSource H—4* priority SPEk, fRiTaa{E A ©RAE MRy HKIEIX RiIXE B EET,

B SR E A m AR

L EE B X PR S T BUE L 5e2 B % H0%E T,

SR Bk Bt TFHER %,

2.4.4.5.2. 5iEHEE

H3Xhi Operator B @2 aI#E Red Hat OpenShift Service on AWS fEEf 1T B HisiE
B, AIHASGENRAZITHRE (1.2,1.3) HHFELITHNE (stable, fast) REFEREHR.

F—%#-Erhit Operator AIEERTHRKIIT, BAAKERRMNSE, HIiN, Operator iR 1.2 &
HEFFET stable H fast g,
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BARAABE—TERAIGE, ZPUEEREEIFRNIASGE, MNRERASIE % A 55 Ay LA 2 Kt
KR, NWSERRBGE P RGGE B IR F RINUFE X 5%,

2.4.4.5.3. 5@ PR

—ERT, BRAESMNETCRHREA—FERREKEIXR, fin, — N EESHERR
Operator 124t T HHREK API £,

LA RN, BB REMNBAEERER, X7 EitEFssHEREERFE, B2
1E5iEs, sILIaAYF% Operator B LU B HKHSIT,

HHGESD, RZEESEERAEREPAIERENEH Operator, MIRFAFER LR HKigix
*, ERRBEEEEL.

2.4.4.5.4. HhpRH]

BR T B IS RBIBRBIS, OLM xAESHN 7 HABBRGIRAC KRS A KEMaa bl L2 2.

2.4.4.5.4.1. T4 ®R

—MTE (Subscription) AR IERIHRE TS Operator £&., 112N KB fEiTERF R~
REMERE., SilaFRARE—1FMN Operator (MNRILZEEEE D) , XA Operator #H1T
Eﬁo

2.4.4.5.4.2. 8N kR

B ZEN D, FEBMHA Operator FeekHTFR—KHE,

2.4.4.5.5. Hib¥%ERE

BokEREX

2.4.4.6. CRD #%

MRBENHREL (CRD) BT H—EKHRSSHRE (CSV) , OLM RIEINTEARK, MRFEAD
CRD #%4 CSV #iIf5, W% CRD iR TARGERARMNF AL :
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FrA BT A1 CRD HHIRSShRA#B 2 1EFE# CRD 1,

% 2= T OPERATOR

ERIEH CRD WK Uk (schema) #H1THIEE, 5 CRD MARSSARAXEKMAAINA L

Bk B & RS E .
HBHR
[ ]
#hnFhik CRD
[ ]
F AR CRD fRZA

2.4.4.7. BRI AR SR

TR E MR N% 5 R A R SR

i F API =% Operator B9% E R A<SE

BRAE G AT LABER N iBR API ; 3548 5H%T Operator FREMIEMI API 5% olm.gvk #&iiim, £l

AiERZ, ¥BRE olm.package ZHREEN,

WER/MRE

Kubernetes X154+ 5 APl X M5B #3k T Kubernetes X4&H Operator F/ri#HTHB
EY, RE APl @F¥#Z, Operator #EiFoiF Operator X} APl #HTEH, MAREEHN APl MR

*o

XIF Operator 4, XEbkE T REHHIH APl iRA oI 8E R B LA R #K5i8 Operator IEE T

1’?0

flan -

TestOperator v1.0.0 {24t MyObject B vialphal API iRZ<,

TestOperator v1.0.1 J3 MyObject 710 7 — " 5T#9 spec.newfield FEk, 1B{hHZ

vialphai,
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&Y Operator ATRER EF spec.newfield B A MyObject ¥R, [ olm.gvk AR RELL
ik OLM REEZFE TestOperator v1.0.1 A =Z TestOperator v1.0.0,

NREBFEMERE API KFE Operator, NIEEZINH olm.package L3R KB & /IMH.

AR—PERKIRE, HRF—ITZHERH

4 Operator 124t T £ESERE MR, 0 APIfRSSH CRD, FRLUNE—4 Operator ki
fBET—NNED, NeTgERRBimrHE bR NEH = EFBERLR,

ETHRNERT, REFERERARE. HFE, KE—NIFEURIESCEHE, LBESHh
Operator #322, #i#0 : >1.0.0 <2.0.0,

55N AERERAR, Operator fFE B % i@t OLM LA {7415, MR
HiTHAATHAEH, N{RE Operator fFEXRTEAI UM E—IREAEH, KT ERARERSEHT
EENEFR, IRRENFCERIREERN LR,

SRS 5 BB S Operator /FE % & FHKISITL,

HE, MRENBFTERRNFRBNE, RAZLERKRER, @i ERRAFSEETEE, "L
AIERFEMRRA, W >1.0.0 1.2.1,

=
=
=

Kubernetes 3(#% : B4 API

2.4.4.8. KRB

HIEEEKB, FEEE-EEEHIL

EERHFBLIER (AND)

BandEA A EBELRAIMN AND X%, #raifid, TERE—1 Operator, BT HHA—
4 Operator, BiRH#t—14GEM API BiRFE >1.1.0,
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XERE, AIEEEBUT, -

dependencies:
- type: olm.package
value:
packageName: etcd
version: ">3.1.0"
- type: olm.gvk
value:
group: etcd.database.coreos.com
kind: EtcdCluster
version: vibeta2

OLM "I LL#d B4 Operator Kifi@iXANEK : — MRt EtcdCluster, 55— HhRk% >3.1.0,
BERETXMER, HEEFEA Operator EEHBXH N REl, XBCRFR2EMER T BEMNE
Wi, KIS R BRI B E A LIS EIRRA, {84 T i#EHE L, Operator NiZ:E#E—Fhil
il H fa L Hil,

Baf R EREE
OLM 765 % 22 [AlSE AP T IR AT. MREHEN B2 M A Operator R4 5 — e

22H] R EY Operator &Rk, Al B8R E B BB HT 5L Hi.

2.4.4.9. (KIS AT 5 BBl

ELLT =Bk, provider (H£i77) =36 "#%E" CRD =k API fR5589 Operator,

=Pl : FFRAME API

Af1 B2 API (CRD) :

A BEER Fa iR B,

B Bt A — T,

B E##thRgiRet C, {BFA B,

57



Red Hat OpenShift Service on AWS 4 Operator

B FARA L,

AFBIE,

X2 OLM 5&id F 2 SRBg B AE B9 — 1B,

Pl - RRAFEH
A #1 B39y API :

A BV RERE B,

B HHtNERE A.

A ERRHN AR (Rt A2, S B2) HFHA.

B SRt ARl (124t B2,RE A2) #FFH B.

ME OLM KEEEH A RN AEH B, kEH B WENAEH A, MEEALEIFIK
Operator, BMErIIRBIFMNFRAELTEETN.

X2 OLM s&id F 2 SRBg B B9 75— KB,

2.4.5. operator 4

Z¥5Ed T Red Hat OpenShift Service on AWS 1 Operator Lifecycle Manager (OLM)#
Operator 4 {# A5

2.4.5.1. XF Operator

H OperatorGroup ¥RE X8 Operator #, 75 OLM &2 Operator 12t % Edi&, Operator
AEFAmAZEN, FEHEPHEKG Operator £ ATRK RBAC VAR,
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X—H Birfp 222 E@id Fi57E CSV M olm.targetNamespaces P HILIE SO RENF R BER
fit, ZERN BTG Operator B9 CSV 3241, FHEACHINEESR,

2.4.5.2. Operator 4HEk 51

HRLLFE—54, Operator EDEI #1175 Operator 419 member :

Operator i CSV 5 Operator 4H{iI FRE—p & 22 H i,

Operator CSV Fi&E#&E 2 F Operator ZHM B inda & 22 [R5,

CSV rhiy L5 i InstallModeType FE%H1 Supported B /KA. CSV i spec A&

&—HHAMPMFE InstallModeTypes HERMRELE :

7 2.5. ZEBEXAMZFFM Operator 4

InstallModeType ik

OwnNamespace Operator JLAR A HE BB 6p & ZE [HAY Operator HRIAK o
SingleNamespace Operator BT LA — N 6n 44 Z2 [H] Y Operator HRIBK o
MultiNamespace Operator T LA S N 6n 44 Z2 [ Operator HRIBK o
AlINamespaces Operator RILAR 45 69 4 Z2[AIH Operator ZHMIRL T (B Frap 4 22 (A

ENEFHE") .

al

MR CSV i spec &% InstallModeType &8, NMIZERFHEANIARZLZRE, BRIET
W RN RIA & B HETH 5.

2.4.5.3. Btrep 22 ]k EE

&AL A spec.targetNamespaces S#Jy Operator 4 £ X ep#& Birdp & 22 :

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

IEA Al LUME A spec.selector SR E L SRIEEM A LN :

apiVersion: operators.coreos.com/v1
kind: OperatorGroup
metadata:

name: my-group

namespace: my-namespace
spec:

selector:

cool.io/prod: "true"

B8

FEUGET spec.targetNamespaces I/ dp22(H, @it spec.selector
RAREEESR, ENELUGHIARAPREIEERMBR%T Operator %4~ Bints B2 H KX
.

IR spec.targetNamespaces # spec.selector 392 5E X, NISZBE spec.selector, H4, #Ea[LL
A& spec.selector fl spec.targetNamespaces F(i5E—1 £/7 Operator H, ZHEFMARAZLE
[E] :

apiVersion: operators.coreos.com/v1
kind: OperatorGroup
metadata:

name: my-group

namespace: my-namespace

Opeator i status.namespaces S B RATEBREHNBTES. £ OperatorGroup K
status.namespace A2 ZFHFE ("), MLXFRFERMIEEMHERAK Operator L HHES, ZERHEWGHAR
BBz,

2.4.5.4. operator 41 CSV T f#

Operator 4B CSV EFLLT IR -
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AR Uiy
olm.operatorGroup=<group_name> B & Operator HM AR,
olm.operatorNamespace= @& Operator ARy & (A,

<group_namespace>

olm.targetNamespaces= ALRLUESHRHFRFEH, 5 Operator HRIB Ren
<target_namespaces> B2 R,
F=

F& olm.targetNamespaces A HIFTAE A SHEE R CSV fh, EEHIM CSV
L4088 olm.targetNamespaces S fFalBhEf - 2 AIErep R ZE RN ESR.

2.4.5.5. iR HL8 APl Ef#

group/version/kind (GVK) ;2 Kubernetes API HE—FRiRFF, olm.providedAPIs R ERE
X Operator izt GVK 5 2. ZEREN—1F /S5, BHAES SR <kind>.<versions.
<group> 4k, HAAIEH Operator HMARAENKBL G CSV 124t# CRD #1 APIService B9 GVK,

#HHLLT OperatorGroup fl, i% OperatorGroup A1t PackageManifest ¥iIRE9 N EELEK
bt CSV :

apiVersion: operators.coreos.com/v1
kind: OperatorGroup
metadata:
annotations:
olm.providedAPls: PackageManifest.vialpha1.packages.apps.redhat.com
name: olm-operators
namespace: local

spec:
selector: {}
serviceAccount:
metadata:
creationTimestamp: null
targetNamespaces:
- local
status:
lastUpdated: 2019-02-19T16:18:282
namespaces:
- local

2.4.5.6. ET AU FIZEH
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filE Operator HE, S4M=15%kE#Af., F1 ClusterRole HBE—A REHN, BEHEHFE—
R LA ESHRZE, MR -

SRAe LRSI

olm.og.<operatorgroup_name>-admin- olm.opgroup.permissions/aggregate-to-
<hash_value> admin: <operatorgroup_name>
olm.og.<operatorgroup_name>-edit- olm.opgroup.permissions/aggregate-to-edit:
<hash_value> <operatorgroup_name>
olm.og.<operatorgroup_name>-view- olm.opgroup.permissions/aggregate-to-view:
<hash_value> <operatorgroup_name>

% CSV Bl Operator HARERELRK G, RZEi% CSV IEFE{EM AllNamespaces REER K AT
AwfZ2elH, B%AR InterOperatorGroupOwnerConflict REZTHERE, F24ERET RBAC ¥
&

kB CRD Mg/ APl BERHERAE
k8 API RS589 APl HRMERH AR

HivAm A ase

3 2.6. kB CRD B384 APl BHRERNERAE

KAt B
<kind>.<group>-<version>-admin <kind> ERIRVED)IA -
Y *
RETE

e rbac.authorization.k8s.io/aggregate-
to-admin: true

e olm.opgroup.permissions/aggregate-
to-admin: <operatorgroup_name>
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SRAt wE

<kind>.<group>-<version>-edit <kind> LHI#BRIENIA -
e create
e update
e patch

e delete

e rbac.authorization.k8s.io/aggregate-
to-edit: true

e olm.opgroup.permissions/aggregate-
to-edit: <operatorgroup_name>

<kind>.<group>-<version>-view <kind> ERIRED)IA -
e get
o list

e watch

e rbac.authorization.k8s.io/aggregate-
to-view: true

e olm.opgroup.permissions/aggregate-
to-view: <operatorgroup_name>

<kind>.<group>-<version>-view-crdview apiextensions.k8s.io
customresourcedefinitions <crd-name> _E£#J#%
B
e get
REVRE

e rbac.authorization.k8s.io/aggregate-
to-view: true

e olm.opgroup.permissions/aggregate-
to-view: <operatorgroup_name>

* 2.7. k8 API RSB EA APl BERERBER AR

KRAe wE
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SRAt

<kind>.<group>-<version>-admin

<kind>.<group>-<version>-edit

<kind>.<group>-<version>-view

Hivfa aMAeEE

Wil

<kind> tB9#2/ELNIA

e rbac.authorization.k8s.io/aggregate-
to-admin: true

e olm.opgroup.permissions/aggregate-
to-admin: <operatorgroup_name>

<kind> LARVEDNIA :
e create
e update
e patch

e delete

e rbac.authorization.k8s.io/aggregate-
to-edit: true

e olm.opgroup.permissions/aggregate-
to-edit: <operatorgroup_name>

<kind> LBy /ESNA ¢
e (get
o list

e watch

e rbac.authorization.k8s.io/aggregate-
to-view: true

e olm.opgroup.permissions/aggregate-
to-view: <operatorgroup_name>

MR CSVEXT—Birtp&ZE, HphaiE*, NKF* CSV ABRFERE L MEN
permissions £ BHEHA BN NEFABRKEE. MALEBRNTREIRITLE olm.owner:

<csv_name> §l olm.owner.namespace: <csv_namespace> 1%,
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R CSV RAEXN—1 22 *WBIRp&ZE, N Operator e &2 [HhFIAARIA R
HKe#RfE olm.owner: <csv_name> # olm.owner.namespace: <csv_namespace> 58
TR Birep Bz,

2.4.5.7. 8§89 CSV

OLM 7 Operator 984 Birtp & 22 M FhfllE Operator HHMRAEKRK G CSV HEIA R, SHl
CSVMBMETFSIFBIreAZRMA, RE Operator B ECE N %A I IR BER,

SH CSV 2 HRABER, HEFHLULRHIE CSV HRE, 5 LABSHIN CSV Zhi,
SMIXLE CSV h 4 E olm.targetNamespaces ., &g B o422 AL Rt Rt 2 FIEFEE B
TR ES K.

LS HIA CSV MR CSV AFE=kHIR CSV Fi/EM Operator HAHiEMRSH CSV Bep A 2Z2(H]
i, RIHREHIE CSV,
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ZiIAER TEH disableCopiedCSVs B, JGf disableCopiedCSVs T
&, OLM &MiprEER A SHIEK CSV, ¥ disableCopiedCSVs FEx#2H
i, OLM SERFIMEHIK CSV,

#H disableCopiedCSVs FE :

$ cat << EOF | oc apply -f -
apiVersion: operators.coreos.com/v1
kind: OLMConfig
metadata:

name: cluster
spec:

features:

disableCopiedCSVs: false

EOF

J5 H disableCopiedCSVs FE :

$ cat << EOF | oc apply -f -
apiVersion: operators.coreos.com/v1
kind: OLMConfig
metadata:

name: cluster
spec:

features:

disableCopiedCSVs: true

EOF

2.4.5.8. #7 Operator 4

IR Operator 41M spec.staticProvidedAPls FE#i%iE N true, M| Operator 4 EEA,
Ik, OLM F&fE® Operator ZHi olm.providedAPls Ef#, XEKEILURAILEE., MR—4HpE%E
[BI3% ARG CSV A TRIZEL API, oA 48{E M Operator H¥RhHIEmEERIER L EFT RS
A, X—&E+58H.

LUF2—4" Operator 47=~#l, ©fFEFH something.cool.io/cluster-monitoring: "true" I fREFI A
A& ZE hi Prometheus ¥R :

apiVersion: operators.coreos.com/v1
kind: OperatorGroup
metadata:
name: cluster-monitoring
namespace: cluster-monitoring
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annotations:
olm.providedAPIs:
Alertmanager.vi.monitoring.coreos.com,Prometheus.vi.monitoring.coreos.com,PrometheusR
ule.vil.monitoring.coreos.com,ServiceMonitor.v1i.monitoring.coreos.com
spec:
staticProvidedAPIs: true
selector:
matchLabels:
something.cool.io/cluster-monitoring: "true"

2.4.5.9. operator 4335

MRM A Operator HEEPrep B HEMNZERELEE, HARIE oim.providedAPIs FEEHIE L,
FTiRELH API SERREW AR, NIFFHXM A OperatorGroup B LEHEHT APl HXE,

—NNBEREE, R40 APl 53351 Operator 4 Al gEfE M R 22 W] 3T P w SR ¥R,

EREIRZEMNIE, Operator A& A T SEHFIEB IR A ZE R A,

&AM

BREKE A CSV A, OLM & MERE, LUKEX CSV AMHEHMAA CSV 4z liZ#tsy API
RE, RE OLM SRELIRERENER -

NRLER N true, H CSV 24t API 2 Operator ZHI2 8 API T4 -

MRLEEER ) true, H CSV 1Z4L89 APl FZ Operator HIZHEH9 API B9F4 -

MR Operator HE2&AM :

N7EEREF CSV MAAETRE.

¥ CSV HZNHERT, KEBRE
4 : CannotModifyStaticOperatorGroupProvidedAPls,
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MR Operator 4 F2EH75H) -

¥4 Operator 41f olm.providedAPIs FEEH N HA TS CSV 1R#H API B3
%0

IMRLER Ty false, B CSV 12#tH API 72 Operator ZHiZ2#tH API T4 :

EEREF CSV MAAERE,

£ CSV HA NMERE, KARRANR : InterOperatorGroupOwnerConflict,

NBLER N false, H CSV i24t89 API 2 Operator ZHIZ#89 API T4 :

MR Operator HE2&ASM :

N7EEEF CSV MAAETRE.

¥ CSV HNHERT, KEBRE
4 : CannotModifyStaticOperatorGroupProvidedAPls,

R Operator 4 7 E&5H -

¥ Operator 44 olm.providedAPIs JEfEE i N HA TS CSV {ZELH API 2

Operator A& MISEIR SR 2L ik,
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R Operator RIS EBRHITLU TR :

BB G CSV MM API KRBT KR RN, IR, EHK CSV BB,

THE35£ 5 olm.providedAPIs #H{THE, MR olm.providedAPls @& A% API, 1]
THIHIBRIXLE APL,

EmARAZERPRHER APIKMA CSV AKERYF. XHTRZEHDIIHZR CSV
REEA, FREAWEE D@ HEXRNIMERAZRE CSV R T e,

2.4.5.10. Zfd/ Operator EEMIRHI

Red Hat OpenShift Service on AWS X R —5& B h R EFRIRAH Operator 12t T BRI
¥¥. Operator Lifecycle Manager (OLM) REAREM6 & 22 [H R % R &% Operator, H—4R$IZ
Operator 8 API hix &2 7i8ME,

Operator 2iHITEmNT B, B ANEfi{EA T CustomResourceDefinition X% (CRD), ©fil2
Kubernetes FHLFHIR. —4 Operator HREERAEEEEFFFAEMN CRD, XHFEIIF#A,
A AERHPNRE RN PRRE,

A a2 R EE—£HM control plane, HIt, ZH/ERDNHESthLZ2LE CRD,
X BRI R —E b ol LLFH 1T R — Operator SLHIRIARE Operator 24,

RN RAE -

{2#t48R CRD & XA REIRAM Operator (MRiRA{t CRD, N|se£HEMNARZE)

#A1R4t CRD AR RARAM Operator, F7E OperatorHub B H IR A FIRE TN
CRD

FfmA YR, RAMRTE Operator IRAHHIZ T HHES CRD ERA—K&FH A, N
EERIERFF IR RN,

Hth TR
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% &+ Operator

2.4.5.11. X Operator HiF {THFEBEBR
B BT

[ ]
REI NS ZRE B REE—A Operator 4, %ZRIEM LA 4 BREERIRSS A
(CsV) W, &EFEITRAIAN—A Operator HELL FIER TEM :

wIE IR A ZE A F%H Operator 4,
ZRIT XM B2 Hh{EEZ 4 Operator 4,
1 Operator 4715 E R IEMHFAFERIAR 55K & FR.

MR LEITRLERITHE Operator H, MAE4ER CSV, InstallPlan FRfF4kLEHEX
HRHTRE, Hiim, MRE—e&ZERBPFESA Operator H, NRRMLUTER :

attenuated service account query failed - more than one operator group(s) are
managing this namespace count=2

Hrh count= {5 E & ZE M HH) Operator HEE.

MR CSV NREBAR T FHAG K Z R T Operator LB IR AL H%ERE, CSV &KL
NEERE, BEEN UnsupportedOperatorGroup, b F#IERAK CSV &1 Operator 41
Birep B EEEFLHZIIRNRERHR L HFRLE, E CSVNWLEREAHEUCkIFBirteg

2] R

2.4.6. 2/ # Operator 4k

A¥5milk T Operator Lifecycle Manager (OLM) 1 #% 58/ 1 Operator $£4b,

2.4.6.1. fp 22 [A|Fh A Operator L4t

Operator Lifecycle Manager (OLM) 4t ¥ 1E[E—6p £ 22 (A fh %2 %A OLM E¥1) Operator, XEk
& H Subscription ¥R 518X Operator fi FE—MpZZE A d, BMECHIERFHERX, OLM RKEEH
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HpEA—PMZERRE, WeflfhRAFHE#HRE,

EABRIAT E R LR AR -

R EHH InstallPlan FIRAIER—m & Z2 A A A HAth Operator 19
ClusterServiceVersion (CSV) i,

Bl —n 22 A P9 Operator #IZHHBEMEHREE, HilN, MR —A4 Operator KEN
FohE#H, N HM Operator B EIRth 2% E 7y manual,

XEGRATRERSBELTRE -

BHME T 85X Operator BHEEITMAERRA, BAENhELTREH Operator LIAHE
E2 0N

ERRZEED, TEAZHEH —L Operator, Ttk Operator thLEFohEH, XNt
SRHEEICRRE L.

X 0] L@ s 2R N EE A Red Hat OpenShift Service on AWS Web #2414 %% Operator i, 2k
INTHEFERF All namespaces REEA M Operator ZZEFIZKIAM openshift-operators £Ftp 4%
[F][: 28

£ B A dedicated-admin AGKNEEG, EALUEANTIERFHSHTILEATH -

H#&% Operator fS/EETIH,

BB E X £/7 Operator 4, XN MFIE A ZAK Operator 4, @it fFit Operator
HEENFoIERr AR ZE M XE, MMEREmAZE KR ILEmAZEHE, MinfE Operator £
a2 H ch&Ral A,

HEZRE AR P EEFTRE Operator,

R Operator BRI, KHIHSETERNGRZERPAIRE. HiL, BXHKBIT
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Operator 53, FHEFHRNEIRIEMAZRZE . E4PR, HSHERE A E R hieEk
£ 5 Operator",

Hth B

EEE L fp 2 H h&E L/ Operator

% P &E# M Operator

2.4.7. Operator 44+

A¥5milk T Operator Lifecycle Manager (OLM) #{al{ifl Operator 544,

2.4.7.1. XF Operator &4

e NET Operator £ EHINMABK—ER4, Operator Lifecycle Manager (OLM) MiE X
Operator B Kubernetes %R HEMT Operator K78, BRI A FIRMU T —ERENRIEERE
Operator At FAFERE, BAEAEERT, Operator TREEEEER OLM 28158, MiXL{EEFaE
#EHERT Sk, XS 20T LA OLM (S sk iFHh TR Operator M4 fr A,

OLM 124t T —4 4%y OperatorCondition BB E X FiEE X (CRD) , B©FiiF Operator 5 OLM 4
HBEFRHES. HE—1 OperatorCondition FFiRA Spec.Conditions BAHREFEN, NMAKKEFE—
Hen OLM EHE Operator IR &M,

MBS T, OperatorCondition X&H% 4 Spec.Conditions 4, BEFHMAFH
nskfE A A RE X Operator ZHMLER ML,

2.4.7.2. TFEH

Operator Lifecycle Manager (OLM) Z¥fLLF Operator &4

2.4.7.2.1. Upgradeable (AI#2) &4

Upgradeable Operator &4 rIBF LI R EIRSSHRA (CSV) # CSV MR AEH, X—FRH1E
LFRERTREMA :
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Operator BN /58X BHE, FRIEHESTHATHR,

Operator IEFEHIT—PTBENHIER (CR) I8, XA TBUIIIE Operator M &FHITHH
AISER.

B

¥} Upgradeable Operator #Hi% & False (AR pod i, MREFEHF
pod & A&, FSH"FEH pod RETIERIEENNIELM pod HE, UK
"Additional resources" #8489 "Graceful termination",

Upgradeable Operator 54+

apiVersion: operators.coreos.com/v1
kind: OperatorCondition
metadata:
name: my-operator
namespace: operators
spec:
conditions:
- type: Upgradeable ﬂ
status: "False"
reason: "migration”

message: "The Operator is performing a migration."”
lastTransitionTime: "2020-08-24T23:15:55Z"

FUHATR,

2]

False {5 Operator RAERFFH S, OLM aIphiE&E#t Operator Bi5 CSV 89 CSV &
FPending 3k7. False RS IEERAL,

2.4.7.3. HihZFiE
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&1 Operator 4+

J5H Operator £+

2.4.8. Operator Lifecycle Manager 58t

2.4.8.1. AFFE9IEFR

Operator Lifecycle Manager (OLM)& /AL OLM FEFHER, #1E T Prometheus i Red Hat
OpenShift Service on AWS 52t AR

x 2.8. OLM A Fr9iEHn
B4 i ok

catalog_source BRR¥E,
_count

catalogsource_r B RHRE, E1FRREXERELETF READY RE. 0FXRFERREELTF READY K
eady B

csv_abnormal ENAEERSIRA (CSV) B, #% CSV iRAZTF Succeeded LUABIEIR AT
(IR ABERETCH) MtaEE. 81 name. namespace. phase. reason fll
version 17%, HEEIIEIRBIEI OB —/ Prometheus B4R,

csv_count ERINEME CSV #E,

csv_succeeded  TEMHE CSV I, K3k CSV kAT Succeeded K (EH 1) SF&BLTFXMNRE
({E»0) . &4 name. namespace #version 5%,

csv_upgrade_c  CSV AL Monotonic 1144,
ount

install_plan_co REITHNHE,

unt
installplan_war HREMMESHE (WEFAKR) EEREITIIF,
nings_total

olm_resolution_ &R 2 BORFEL H],
duration_secon
ds

subscription_co  iTH%k,
unt
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HFR sk

subscription_sy  iTHEZ SR, 23 channel. installed CSV #1iT% name #7335,
nc_total

2.4.9. Operator Lifecycle Manager #1#J Webhook &

Webhook &+ Operator {EEE IR AREFEIN REFMHFHH Operator LFISRAIRZ A, 8. €&
. EZHIEAEEIE. 24 webhook 5 Operator —[FI1R{#tif, Operator Lifecycle Manager (OLM) =]
LUEH;X webhook M4 s A HA,

WMFA X Operator 74 A Gi#{al 5 Operator 5 X webhook, LAK OLM LizfThfBFEFIMFE
HMER, FHSHESERRS A (CSY) .

2.4.9.1. Htb 5

[ ]
Kubernetes 3244 :

UEE A webhook

24 A webhook

webhook ##i

2.5. Tf# OPERATORHUB

2.5.1. XF OperatorHub

OperatorHub 2 Red Hat OpenShift Service on AWS i) Web #1557 H, $HERLAFHTE
LZBM% Operator, [FHT—R, Bl MEIEEEERHIE Operator, FHIFHREMITHESREH,
J IT2HBAEA Operator Lifecycle Manager (OLM) 28B4 55 rh B B BT ST 5.

SERFETE O AT MR 4300 LU 53189 B SR AT -
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F5 £ pU
2118 Operator EHAMEIT S FIRENIE " R, FLAEEE,
ZZIIERY Operator B EFEMIIHAEMNE (ISV) B9 &, 2B5 ISV AFITaHRME. Z ISV X,

Red Hat @14 Red Hat Marketplace W SEIAIERIE {4,
Marketplace

#t X Operator H redhat-openshift-ecosystem/community-operators-prod/operators GitHub #Zf#/%
REXARRETNALER LS, TEHXH.

H7E X Operator REITHRINESEREH Operator, MNRE B ARRIEMBE X Operator, NIIEEY
OperatorHub £ Web $#£§& EFR = HIIE E LG,

OperatorHub EAIEVEG #ITEAE OLM LiEfT, XBIE— I NEEIRSS A (CSV) B YAML XX
4, HbhasRENLLIZ1T Operator FiFEMKIFTA CRD. RBAC #illl. Deployment &5 &. ©
AEEAFAILNESR, MNBhaEHBRHIZFFN Kubernetes ki,

Operator SDK oI LAFEHMBIFF & A 5i1$T & Operators LLFF OLM #1 OperatorHub, fEREH—4
mEAEEFUIFMEIN AR, HERIESFEIKAERTF (connect.redhat.com) #RELAIIAIE
TRk BFEXN N AR,

2.5.2. OperatorHub Z2#4

OperatorHub Ul Z1#-2k1A 1 openshift-marketplace %% Z2[a|H189 Red Hat OpenShift Service on
AWS B Marketplace Operator Xz,

2.5.2.1. OperatorHub B E X ¥R

Marketplace Operator EH 4} cluster iy OperatorHub B X ¥R (CR) , ATFER
OperatorHub 1R #tA9EXIA CatalogSource X%,

2.5.3. Hftb ¥R

B3R

%F Operator SDK
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% 2= T OPERATOR

E R RSRE (CSV)

OLM Hfy Operator ZZEMARTIER

Red Hat Partner Connect

Red Hat Marketplace

2.6. Z1I5124itH9 OPERATOR B3

EERT, Z8iR4t T Red Hat OpenShift Service on AWS & Z /14 Operator BH3%,

B8

M Red Hat OpenShift Service on AWS 4.11 Fis, ENARZLIEIR#LH Operator B3
DEFXHHBFRERX L. @it LAEFAM SQLite BUBFEER %M 4.10, Red Hat
OpenShift Service on AWS 4.6 FIBRIAZLIBIR #2849 Operator H3%,

5 sQLite BURAEMAEXEN opm Faah. IRSHITHEECHFRA, FHRELUGHRAS
MER, ThEeh#sckF, BwJiATEMASFTAN SQLite BIEFEHANE X,

% opm FannHItn&48ATF SQLite BIEZEHE, 1 opm index prune, B IXE
FRETFXHHBERER. AXEAETXHNEXNESZER, FSHEEAE LHX
#1 Operator Framework {T&#&3,

2.6.1. XF Operator BH*

Operator B3k 2 Operator Lifecycle Manager (OLM) s HMTTBIRGFIERE, LIIESE LI
%% Operator KR HKi, OLM LM BRNRFRAZRE Operator,

EF Operator Bundle Format B3R5 5tk 2 HXMBERLREB, XZ2— N FIZHNIH, a3iEA
—2%H Operator ;F A RANETHBUEE. BXALS|AREIHGEKIERF OLM WA,

k8% BB HT, Operator NERIFTRAS X £ ML, IHIRARESHBMERIER, H4, 4 OLME
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ZRRMZ IS Red Hat OpenShift Service on AWS (8 EizfTht, ©IEBEEMEER) A B
SRAEURHAR.

ERERERR, EALMRIBIIBIRMME XM LAEB SHNEE LREI5HH,, Z5& A TRt
£HPHNBERAS. HIBNEREACHFESIGGRRES T —MAEkaE XEH LTAN—4H
Operator, [ENEG T _EER BN SZBRMLEIAE Y [H]E,

B

Kubernetes FEHAF FRZERA P HBREVFELE APl Rk, MERMER APIHY
Kubernetes hii&<f Red Hat OpenShift Service on AWS kA 34, Operator Foik{EH
fHER API B9 AP,

NREMERFEHABELEX, HSH 255 AWS A E# Red Hat OpenShift
Service 9 Operator A1, LT f#AX Operator A MMAEHRHETEHMIFMER, LL
B TAF BRI FH B LR R B AL

%t Operator 55 HAHESFHEA (BIFEAIHERX MBE LEX) NZRHRE
Red Hat OpenShift Service on AWS 4.8 &&= iRA<illlER.

ERBAE X ERE&N, A oc adm catalog build &4 EZLIAIMN Red Hat
OpenShift Service on AWS 4 [R&, Z@SELNRADEHFTH, HEHEMER. M
Red Hat OpenShift Service on AWS 4.6 i, ZIIIREMNRBIG&KTAE, BXREES
WS opm index a5 EERRBI Bk,

EEAENEX

Tagk

2.6.2. X F4LIRIR LM Operator B3k

1 openshift-marketplace 5% Z2 Al h BN RELIEIR M B RIR, Ml B RIEmA oo 22 E &R
",
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LLUF Operator B3xHZIIE 47 -

Hx FB1E& Uiy

redhat- registry.redhat.io/redhat/redhat-operator-index:v4d  BHZIIEIT S FIRHALL

operators 18/~ S, ZLIEXRHF,

certified- registry.redhat.io/redhat/certified-operator- kB EEMITTEHNE

operators index:v4 (ISV) B9/ g, £11ES
ISV & T B R, =
ISV X%,

redhat- registry.redhat.io/redhat/redhat-marketplace- AI@ 1 Red Hat

marketplace index:v4 Marketplace MK IAIERY
B,

community- registry.redhat.io/redhat/community-operator- A redhat-openshift-

operators index:v4 ecosystem/community-
operators-
prod/operators GitHub
ORI R A RLETBIEX

. EBHAXHF.

EEHA SRS, RIADIBRENE FRENZREIHERRZH Cluster Version Operator (CVO) B3
B|H, LUE Operator Lifecycle Manager (OLM) hiHY H RSB Hhr4, i, 7£M Red Hat OpenShift
Service on AWS 4.8 A% 4.9 K32, redhat-operators H3XH CatalogSource Xf&Rhiy
spec.image FEX#HEHT -

I registry.redhat.io/redhat/redhat-operator-index:v4.8
oh -
I registry.redhat.io/redhat/redhat-operator-index:v4.9

2.7. 2 %£& M OPERATOR

Operator Lifecycle Manager (OLM) BEKiIA 1T EE b Operator MZ&&id2. HE, T HTHE
SRV REMY, BHE2EZSH/ERDh, Zilk Red Hat OpenShift Service on AWS £# FRZ A/
i/ Operator, OLM BIEIAfT HEREE 51 LL All namespaces &R %22k Operator, XA gE#AN HiE
RN R,

WEZEUTYR, LHEWR Operator RET ERREA BRI EMER,

79


https://marketplace.redhat.com/
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Hth B

[ ]
BUAE : 2P (Multitenant)

%/ Operator EERMIFRFI

2.7.1. B\ Operator REEA T H

LB G S 3MEA Web 54 %E Operator I, @E SRR Operator BIThaE, M REBXAH
PR -

A ep A ZEH
Ermk A2 Eh %% Operator, 34 H Operator & R1E 1% & 22 [ iR ELMIFR B R,
i tp A ZE (A

¥$ Operator 2% X Bk openshift-operators fp& 22|, LAEHEERFhHFATA 6o 22 E A E
. #1TrmAmAZERH Operator iHRKIFAERBR, EXELERT, Operator fE& AT LUE LIt
1B, AP RTFZ Operator B HI6 £ 22 7] 58 Z kT,

R R BRE 32 8N an % Z2 (W] Sh B9 A T LLJj[R] Operator API, i% API AT LLRI BT THIAR B E X
B{R (CR), EAHIATRAZEHPHNASR :

namespace-admin §1 namespace-edit A f2r[ L%} Operator APl #{Ti/E, XEKE
i A=A e,

namespace-view fi 2 e[ LU HYZ Operator B9 CR X R,

*fF Single namespace #£3, EJy Operator A G REIEMEREZER D, FRLLHE pod HARSSHK-
I FAE, *FF All namespaces 3, Operator IR BHHRABIER A, XEWkE Operator
EFA o 22 (A &R A X LA R,

Hith BHR

£ B b Operator
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WEREN A B ZE[H

2.7.2. ZEPRHNBIURRAE

H SR Multinamespace REENXF/E, HREFDH Operator ZFHE. fF AR All namespaces fl

Single namespace Z&IER 2 B E R AR, EalLUfEHALLTIERRERE— Operator % 4N5L
B, g1 P —EH

98/ Operator e & 2N, SHPNGARZER DT, ELLE O H RS ILE
1’?0

9 Operator filE Operator 4H, TR T & ZeHE,

#£7877 Operator fp & 22 fh%2% Operator,

Hitt, Operator H-BHIEF /" Operator s 22 [aeh, FIEHIHdp#22H], {H Operator B pod Kk
PR 55 P 8B JC s 48 AE P mT LS el .

R ARUFRERAERARMUEHFNEI OB, URBRBERLROGSN MECTIEE. MBS

B, WS NZHE RS Operator BIZ A4,

FRBIFEZET

RAAEWHRUTRHEEN, XMERARTALUEETE :

[Al— Operator BIFRA L HIEB A 71248 R B AR A<,

Operator L&l T Ht Operator.

Operator k12t CRD ##t Webhook,
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B

R —SEhEHERM Operator WAREIRAE., &ia, 2 Operator FIZRELH
BLLT&EHN, BAEr5—4 Operator 54l :

IR Operator IR TR A

ZEPHREE T — 1 BCEM CRD 11, BRVHEITIRAESHERHPEANE
BEhRA

NP RS S Operator 241

2.7.3. Operator 141 Operator H

Operator Lifecycle Manager (OLM) 2 ER{E [ —6p £ 22 Bl 22689 OLM EHH Operator, XEKE
H Subscription ¥iR5#X Operator i FRI— &2, EMEEITSEHFAERX, OLM SEEHH
RER—PNNEBERERE, MeiIfRANETRRRE,

MFJA X Operator IL4-HI{FEMA Operator HME LR, S Operator Lifecycle Manager
(OLM) — Multitenancy #1 Operator colocation,

2.8. CRD

2.8.1. EEHE L HIRE L PRHIR

FismAFLZARNA T AMAIEERRB BE CHIRE X (CRD) MAE KR (CR).

2.8.1.1. BEXFERE X

1£ Kubernetes API #1, resource (#iR) BEMHE—X API XREMNIRS, FlM, W& Pod iR
E‘.g—?ﬂ POd H%o

HEXFREEN (CRD) NRESMBHEL 1IN, HE—HINRER, R kind, FRTF
Kubernetes API fR 5523 b B H B A4 Ap A,
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BEX R (CR) M RAKHEE BT P ERME CRD 818, HZFFmASRitAamaHig
IR BIRR R,

Operator 211§ CRD 54E{fafs RBAC RIEME MR 2 HiTaR—ERFIA CRD,

2.8.1.2. ;@ X GIEAE LR
MHEEXFERE L (CRD)FMEELER G, ATLMERA CLI £/ CR MsEdid XHfIEH E X HR(CR),
Pt =

79 CR il YAML X#. £ TmEiERAIH, cronSpec #l image BE X FEFE Kind:
CronTab B CR #hi%%E, Kind 3&H CRD X &M spec.kind E :

CR B9 YAML 32476

apiVersion: "stable.example.com/v1" ﬂ
kind: CronTab @)
metadata:
name: my-new-cron-object 6
finalizers:
- finalizer.stable.example.com
spec: 9
cronSpec: "* * * * /5"
image: my-awesome-cron-image

5% CRD LA APl iRAE (BFF/ARE) .

f5%E CRD #H9RE,

HEN REBTR,
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L4

BN RIS RER (A7) . ZREF A LLEEER SRR R 2 Bl ST AR
=S

0

EERETHRRBIRM,

tigEXtE, BEENR :

I $ oc create -f <file_name>.yaml
2.8.1.3. RAEBAE KR

EH A CLI RESHPEANBE KR (CR) &,

FRFM

EARUINER R ZE R P EFE CR YR,

i =
FRIRFERRN CRHNER, HE1T:
I $ oc get <kind>

fian -

I $ oc get crontab

Rt ol
NAME KIND
my-new-cron-object CronTab.v1.stable.example.com
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HWRAMAX D KX/NE, fEBfal{EH CRD fE XN H KSR, thalfERAEH. Fi
-

I $ oc get crontabs
I $ oc get crontab

I $ oc get ct
AeIAE CR BEL YAML 24z -
I $ oc get <kind> -o yaml

Fln -

I $ oc get ct -o yaml

i

apiVersion: vi

items:

- apiVersion: stable.example.com/v1
kind: CronTab
metadata:

clusterName:
creationTimestamp: 2017-05-31T12:56:35Z
deletionGracePeriodSeconds: null
deletionTimestamp: null
hame: my-new-cron-object
namespace: default
resourceVersion: "285"
selfLink: /apis/stable.example.com/vi/namespaces/default/crontabs/my-new-cron-
object
uid: 9423255b-4600-11e7-af6a-28d2447dc82b
spec:
cronSpec: ™ * * * /5’ ﬂ
image: my-awesome-cron-image 9
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ERATAENRE YAML 898 E X8R,
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BI3ITAIES

BIEAIHES

3.1. ME %% OPERATOR fllER AR

F¥5Eig 5% AGi{EMA Red Hat OpenShift Service on AWS Web #5514 ME R 28 Operator i
BN AR,

3.1.1. f#ifl Operator fI|E etcd £&f

RN T M@t f Operator Lifecycle Manager (OLM) ZEI2( etcd Operator EHE—1
etcd £5¥,

AR Y
[
Vil Red Hat OpenShift Service on AWS %%,
[
EEGEEECHEARET etcd Operator,
¥ =

Jt 72 1E Red Hat OpenShift Service on AWS Web 12§l & hIB— M HTH, XA xR
A% N my-etcd BTIH,

S E Operators — Installed Operators Tifl, H dedicated-admin Z3:FI&ERF+h H ol fit
{51/ Operator 5 &~ NERRSSRA(CSV)5IEK, CSV ATFETIFIEERH Operator IRELHIEX
%,

7
FEALLT @S M CLIHRGZIK -

I $ oc get csv
£ Installed Operators TUE®, = etcd Operator &R Z ¥ 5o HIR/E.

1E#N Provided APl FAi7R, % Operator 2 7 =X FIR, @IE—FAT etcd Cluster
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MBGER (EtcdCluster ¥R) . XEXNRNOITEARXESHEREREYE Kubernetes & (40
Deployment =k ReplicaSet) 18, BASKETERE etcd MZH,

4,
e eted £EE -
a.
1£ etcd Cluster APl #£/1, == Create instance,
b.
TFT—HREFEX EtcdCluster X RER/MEBIBERFTEMBR, MEHKK/N, I
1£, =i Create BlaISERk. =ili[GENaIfi4 Operator j55) pod. ARSSHIHT etcd £ HNH
fbZH 44,
5.

= =l etcd £, A5 = Resources Ui+, EoUERENTIENEISEEZH
Operator B3I HIAE R BTIR,

RIFSf8 T X EMT B hiEM pod i M BIEZER Kubernetes IRS5.

HEVHBES edit ARNAARA/ISTRIR. ERMMRNARELH (K eted
£8P , XEHIREEY B P A/ES Operator LLABIARNERE, MERTRS—H. MREW
FHMEAFX—HFH, HEHERAATERAUTRSRMAR

I $ oc policy add-role-to-user edit <user> -n <target_project>

WEEET — etcd £8, Y pod i21TAY, HIEEBDIT mz HEBE, ZEEEXHERH
REHEHFTFHBIE, REEMNE, BEEEHVIRBRKN dedicated-admins s FF 4 A G BIE o] LU #A 1D
MEUEERTHN AR,
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4.1. £ &7 OPERATOR

£/ Operator Lifecycle Manager (OLM), Ef dedicated-admin &R 5 Al LAETF OLM B
Operator 22 %] AWS £ L Red Hat OpenShift Service,

MFBAX OLM Al b ER1E Rl —fp A 22 (Al ch 3 & 23/ Operator W&, LUIKHAB
iE X 25 Operator %3k Operator WE A%, 1HSHZ T Operator 34k,

4.1.1. XF A OperatorHub %% Operator

OperatorHub 2—4*% 3l Operator 51 @, '©5 Operator Lifecycle Manager (OLM) —i&T
£, BEEEHDREMNER Operator,

£ dedicated-admin, #&aILUf# Red Hat OpenShift Service on AWS Web #2145, CLI &2k
3B OperatorHub B Operator, $¥ Operator iJHEI— 1 HZ A A %EE, HEE FHOFLAGLFER.

REFED, EibSiN Operator HiE LA THIAIXE :

REREX

¥ All namespaces on the cluster (default) §§ Operator REZEmA MR L ; HEFEHEA
fRZeA (MRATH) , (HEEERAZENPRE Operator, &HilEEE All namespaces...
Operator =l {tFT4a A P #1WE 1,

EHTE

MREA Operator AT S MSGEIRS, NAMEREBEITHNIGE, FiM, @il stable 3
BHE (MRTA) , MMFIIRAERX A,

BEAESRIE

B LR B S HE FEhEH#,

MBEFAEHREN B LEM Operator, MY AESEHAZ Operator FIEhRA
i, Operator Lifecycle Manager (OLM) #HBzIF Operator Bz1755HI, mELHR AN T,
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MREFEFhEH, NHBEHAR Operator sTAN, OLM 2AIEEHIEK, ¥4 dedicated-
admin, EXFIFHEZEFIER, FTEER Operator B EFIRA,

=
=
=

T f& OperatorHub

4.1.2. {81/ Web ##I& M OperatorHub &%

& oI LI{8 f Red Hat OpenShift Service on AWS Web 1244 M OperatorHub 251114
Operator,

=50

[
A EHA dedicated-admin & 8K ijj[7] Red Hat OpenShift Service on AWS &%,

Pk
1.
1£ Web =H& 5 ZE Operators — OperatorHub T1i,
2.
HIEEEM Operator (BKFITIESATE Filter by keyword i AT XEF) . Him,
A advanced ¥#&#; Advanced Cluster Management for Kubernetes Operator,
180 o] DR IR E IR TheEt I8, M, MNRIEFHE Operator FEMTFERENIAEHT
¥E, &% Disconnected,
3.
EFE B RE%{5 2K Operator.
=
2EFE Community Operator REHLIEE B IAUE4LX Operator ; A
ZEE AR,
4,

[#12 Operator {5 23 #if Install,
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B
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s
e}
I

£ Install Operator TiHEH :

LU — -

All namespaces on the cluster (default), EF LU Operator ZEZEEKIA

openshift-operators fp 422 [E], LUEHERPMmA RIS HMER, ZA9HIE
MR AT,

A specific namespace on the cluster, XWXz FFEEE A —RE A2 A kE
% Operator, % Operator {XPR{EIZH — a4 Z2 Al i LA A

NFEAT SRS BRI MR ERRER

MR AWS STS (Web 255 HHISTS 3K ), £ role ARN FEXHFHIA
BRSSP B9 AWS IAM fa a8 Amazon Resource Name (ARN),

late channels to keep the Operator up to date. The strategy determines i

ing AWS Security Token Service to reach the cloud APLIn order for this operator to take the actions it requires directly with the cloud AP, you will ieed to provide a role ARN (with
ded as steps should be taken prior to upgrade to ensure that by the next accounted for i the role. ¢

‘ OADP Operator
rovided by Red H
arnawsiam:301721915996 role/oadpbucketoc

Provided APIs
Update channel * &

bl (&3 BackupRepository © Backup

Abackup rey

nded Namespace: @) openshift-adp.

ZEOIRABK ARN, FHRE 5 AWS 1K hpmd S BFTEE.

NREE{E A Microsoft Entra Workload ID (Web #2514 shiWorkload Identity
/ Federated Identity Mode ), H{E5&E X9 ZAINZE F i ID. 7 ID #IiTE 1D,

MREZSAEHFHETA, HEFE— EFIE,

WIRTE TR, PR A ST B SRES,

o1

®
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B

mME web 255 EREEER AWS STS = Microsoft Entra
Workload ID, &% Update approval i%i& 5 Manual,

FEUEAEAAEFIENITH, EyERmTTERBNRES,
R FHL AT AR AR EE A AN KR IEEHRANDER, FHEEREIR
BRI,

6.
= Install {8 Operator Ittt Red Hat OpenShift Service on AWS 5#f BT 6p % 22|
=/,
a.
INRERE T FoBbAEREE, 1THBALRESIRIGE Upgrading RRE, BEEH&KHF
ARSI,
£ Install Plan TTE#t A4S, ITHEARKERZE Up to date,
b.
MREFET Automatic HEEREE, AZKEEKEFHAISSHERTEN Up to
date,
7.

EITHBNAFRAER N Up to date 5, #%#E Operators — Installed Operators EXKiF B %
% Operator B ClusterServiceVersion (CSV) RERAHIMT ., REREAREHEXBRZN
f145 InstallSucceeded,

v
al

\ 4 *fF All namespaces... ZEER, KETE openshift-operators @54 Z2[H|
N FfEHT )9 InstallSucceeded, {BAMIREEHMarZZEH, NHKZDy Copied,

mEEA :

¥:#& openshift-operators WiH (MRi%EFT A specific namespace... ZEER) &
i openshift-operators TWiHHH pod BHE, X<TE Workloads —~ Pods TimEH i i5iAl
BUEAME I — 5 PERR MR,

4.1.3. fif CLI M OperatorHub %%
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EaI LU CLI M OperatorHub %% Operator, MA47E AWS Web 12#1& S {#FH Red Hat
OpenShift Service, 1/ oc M EMBHBHF—MTHEINR,

(1} =355
[
A EA dedicated-admin & 89K ijji7] Red Hat OpenShift Service on AWS &%,
[
B2 %% OpenShift CLI(oc).
it 3

#&%& OperatorHub HEE¥RI I Operator FIZk :

I $ oc get packagemanifests -n openshift-marketplace

Rt Bl
NAME CATALOG AGE
3scale-operator Red Hat Operators 91m
advanced-cluster-management Red Hat Operators 91m
amq7-cert-manager Red Hat Operators 91m

couchbase-enterprise-certified Certified Operators 91m
crunchy-postgres-operator Certified Operators 91m
mongodb-enterprise Certified Operators 91m
etcd Community Operators 91m

jaeger Community Operators 91m
kubefed Community Operators 91m

0% FArE Operator BB %,

K& Operator, LASEHR R Z ZE o] FSE -

I $ oc describe packagemanifests <operator_names -n openshift-marketplace

oy
3R
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—4* Operator 41 (H OperatorGroup XRE X) , FEHPEFEBIre&ZEH, EHP NG
Operator ERMI#r % 22 [H R AT Operator £ ATRM RBAC VilHfER,

1T Operator s B 22 1R H S Operator ML EEHHL AR Operator 4H, wI%H
AllNamespaces #=,, thaI3Zf SingleNamespace &=, MR EZREM Operator {§
AlINamespaces #23, openshift-operators ip#22[H 245 & % H global-operators Operator
H,

MEELRZM Operator [ SingleNamespace B, M#&%A5&E4M Operator 4H, Nis
AOIEE—A

1E1%&#E SingleNamespace &R, ZREN Web #2HIEARER
B HEINELE OperatorGroup #1 Subscription X REOIEE,

T PARZEREEAE—1 Operator 4, MEEZER, HS
[ "Operator 4",

B OperatorGroup ¥4 YAML 3¢#, #0 operatorgroup.yaml :

OperatorGroup i R=Hl

apiVersion: operators.coreos.com/v1
kind: OperatorGroup
metadata:
name: <operatorgroup_name>
namespace: <hamespace>
spec:
targetNamespaces:
- <hamespace>

il OperatorGroup X% :
I $ oc apply -f operatorgroup.yaml
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Bl —4" Subscription XI& YAML 32, LUEJ Operator iJEH—ANpRZElE], 0
sub.yaml :

Subscription % &=l

apiVersion: operators.coreos.com/vialphai
kind: Subscription
metadata:
name: <subscription_name>
namespace: openshift-operators ﬂ
spec:
channel: <channel_name> 9
name: <operator_name> G
source: redhat-operators ﬂ
sourceNamespace: openshift-marketplace 9
config:
env:
- name: ARGS
value: "-v=10"
envFrom: ﬂ
- secretRef:
name: license-secret
volumes: G
- name: <volume_name>
configMap:
name: <configmap_name>
volumeMounts:
- mountPath: <directory_name>
name: <volume_name>
tolerations: @
- operator: "Exists"

resources:
requests:
memory: "64Mi"
cpu: "250m"
limits:
memory: "128Mi"
cpu: "500m"
nodeSelector: @
foo: bar

X FERIAB AllNamespaces ZEEN AL, FHEE openshift-operators 4 Z2[H],
7%, MRABRTBENLERRALENH, BaEE—1taELEREeRAZEMH, N, K
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SingleNamespace R&E A EH X B —a & 22 HE,

EiTPSER B TR,

T/ Operator BI&FR,

124t Operator I H X RMIE TR,

HXIRMMBEZZEE, ¥ openshift-marketplace FTEXiIAK OperatorHub B3I,

env SEUE UK fFE T H OLM f/EE9 pod HATA A SR FRIMEREIIR,

envFrom Z¥E X EEB B PERIMEZEBITRTIK,

volumes SHE X OLM B/EH pod L HFHERNEIIR,

volumeMounts SHGE L H OLM /2 pod s SiFEMBERIIR, MR
volumeMount 5| HREFEN &, OLM FILEERE Operator,

tolerations ¥ 7y OLM Al pod % X Tolerations %k,

resources SHH OLM fIIEH pod i &R E L IRR S,
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nodeSelector S5 OLM filE#) pod i X NodeSelector.

NFEAT SEE BRI R ERI%RER

#afR Subscription X R#& % E N FohEHHLAE :

kind: Subscription
#...
spec:
installPlanApproval: Manual 0

FEUEAEREAEFIENITH, EyEFrmTEEBIRESN. ERAF)
RCAERIT AT RREE A AR IEEHFRAPER, FHEEFAKIULERIRIE,

1£ Subscription X&) config #80 BIEAXN =N EEXFE -

MRERELT AWS STS X, HIAILUTFE :

kind: Subscription
#...
spec:
config:
env:
- name: ROLEARN
value: "<role_arn>"

a=fafs ARN 15,

MREETF Microsoft Entra Workload ID &=, iHFaELLTFE :

kind: Subscription
#...
spec:
config:
env:
- name: CLIENTID
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value: "<client_id>"

- name: TENANTID
value: "<tenant_id>"

- name: SUBSCRIPTIONID
value: "<subscription_id>" 6

BE2% i 1D,
a2 1D,
SIEITH 1D,
6.
il Subscription X% :

I $ oc apply -f sub.yaml

LEEF, OLM B 7 f#Fif Operator, Operator BISERHIRSSARA (CSV) NHBIEBE G A
Z2jHsh, 1 Operator {24tH9 API el FFOIE,

Hith BHIR

%F Operator 4

4.1.4. 2% Operator BIFFERRZA

& AT LL@T7E Subscription X i EEREIRS A (CSV) k%% Operator BIRFE MR A,

=55

[
A EA dedicated-admin & 8K ijji1] Red Hat OpenShift Service on AWS &,

B %% OpenShift CLI(oc).
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I $ oc describe packagemanifests <operator_names -n <catalog_namespace>

fim, LLTF44 M OperatorHub 3TH] Red Hat Quay Operator o] FIZGEHIARAS -

aN )

operatorframework.io/arch.amd64=supported
Annotations: <none>

I $ oc describe packagemanifests quay-operator -n openshift-marketplace
operatorframework.io/os.linux=supported
provider=Red Hat
API Version: packages.operators.coreos.com/vi
Kind: PackageManifest

B 4.1. Bl
Name: quay-operator
Namespace: operator-marketplace
Labels: catalog=redhat-operators
catalog-namespace=openshift-marketplace
hypershift.openshift.io/managed=true
provider-url=

Current CSV: quay-operator.v3.7.11

Entries:
Name: quay-operator.v3.7.11
Version: 3.7.11
Name: quay-operator.v3.7.10
Version: 3.7.10
Name: quay-operator.v3.7.9
Version: 3.7.9
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Name: quay-operator.v3.7.8
Version: 3.7.8
Name: quay-operator.v3.7.7
Version: 3.7.7
Name: quay-operator.v3.7.6
Version: 3.7.6
Name: quay-operator.v3.7.5
Version: 3.7.5
Name: quay-operator.v3.7.4
Version: 3.7.4
Name: quay-operator.v3.7.3

Name: quay-operator.v3.7.2
Version: 3.7.2
Name: quay-operator.v3.7.1
Version: 3.7.1
Name: quay-operator.v3.7.0
Version: 3.7.0

Name: stable-3.7

Version: 3.7.3
Current CSV: quay-operator.v3.8.5

Entries:
Name: quay-operator.v3.8.5
Version: 3.8.5
Name: quay-operator.v3.8.4
Version: 3.8.4
Name: quay-operator.v3.8.3
Version: 3.8.3
Name: quay-operator.v3.8.2
Version:  3.8.2
Name: quay-operator.v3.8.1
Version:  3.8.1
Name: quay-operator.v3.8.0
Version: 3.8.0

Name: stable-3.8

Default Channel: stable-3.8

Package Name: quay-operator

7N
BRI LLETT A T4 3Ll YAML #&V5iE Operator ARAFIFEE R -

I $ oc get packagemanifests <operator_names -n <catalog_namespace> -o yaml

MEEBRBRERPLEZNBXR, HETLUL TS MREERXHPE Operator BIaIH
hRAFFE :

I $ oc get packagemanifest \
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i
D
ik
s
e
=i
22
N

--selector=catalog=<catalogsource_name> \
--field-selector metadata.name=<operator_name> \
-n <catalog_namespace> -0 yaml

8%

ME%EBIEE Operator HE%, iZ1T oc get packagemanifest 1 oc
describe packagemanifest fp 5 A RERTEH R L FEEN M— 1M ERAME
KHRO—EES -

HER—pBRERPRESIER.

BxaaEHAHERATMIERE Operator % Operator,

i1 OperatorGroup X R E X # Operator HikFHine & 22N, E£HD)I5 Operator 448
s ep 422 [P A9 Operator 4B AR AVET i AR5 M3 (RBAC) i [RIHBR.

1T Operator M B Z AW HEH S Operator R EZZEAHICAH Operator 4H, wIRHA
AllNamespaces =, thaI3Zf SingleNamespace &=, MREE{EH AllNamespaces #H3
%M Operator, | openshift-operators v & 22| B 45& X4/ Operator 4,

IMRELEM Operator % SingleNamespace #x, M&E&AEHM Operator 4, Niws
MOE—A -

B2 OperatorGroup % YAML 344, #0 operatorgroup.yaml :

OperatorGroup X R=fl

apiVersion: operators.coreos.com/vi
kind: OperatorGroup
metadata:
name: <operatorgroup_name>
namespace: <hamespace>
spec:
targetNamespaces:
- <hamespace>
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Bl OperatorGroup X% :
I $ oc apply -f operatorgroup.yaml

W% & startingCSV £, il —4 Subscription ¥R YAML 3X{, AR ERAH
Operator i A— M p& 22, ¥ installPlanApproval B X&) Manual, LU{EEBRBPEFE
BHMMR A B IE Operator BEIFH,

fin, =ILAERALLT sub.yaml 3X#F%% Red Hat Quay Operator, %[ 1ATFhr4 3.7.10 :

WA TR Operator MRA#IIT

apiVersion: operators.coreos.com/vialphai
kind: Subscription
metadata:
name: quay-operator
namespace: quay
spec:
channel: stable-3.7
installPlanApproval: Manual 0
name: quay-operator
source: redhat-operators
sourceNamespace: openshift-marketplace
startingCSV: quay-operator.v3.7.10 9

MRIEIEERIRAE S B KRB ERRAIUS, NSRS S0E D Manual, EiT%)
FRIE BB ARBIEHBRE, BRERSED) CSV AILISERREmIF LA,

2]

% & Operator CSV KR ERRAS,

il Subscription %I :
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I $ oc apply -f sub.yaml

5.
Fot EFLBNLE RIS Operator 2%,
HhFHR

Fohib R EM Operator BHT

EEHE L fpfZH h&ELH Operator

4.1.5. £ web & hZ % Operator %5 EMRA

BT LIS Web #2514 89 OperatorHub %2 Operator BB EMA, EaI L EHaJsEEFMEM
BB Operator M&TARA, HEHFZIEHRANTEIE, AREFRERELRENHUIRE,

AR
[
BB RER R
it =3
1.
£ Web #2#Hl&h, = Operators —~ OperatorHub,
2.
EFHE R LM Operator,
3.

fEFIER Operator 1, #EAILAMFIZFR LR —4 Channel fl Version,
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MRAEFEERIA P SGE R R #fThR A, ANRGEFE T IXERNRITARA, NIEK
INE A BT AERRE, MRRBNAMEIEREREMRE, NEEFTLHE,

Fohit & TRz A h R EMA Operator,

FERFL RS Operator &5 Bdp & 22 A h ZEMFTA Operator FH&F
Manual #t4£5EBEHIFTA Operator —iE2EHi. 1§ Operator ZE I F MMM H 2
[Ee, LA &,

% Operator I, THIRKIETRRE T WHAFHEMMRA,

k

N
p 4
;

il

SOEHIRA TR AN EH I E R E T xxhrHEMbRA T HIE.

4.1.6. WP EEHES S Operator 24

Y BH dedicated-admin ABNEERS, EaILIZARIMNZ 4 Operator SLHILIATF LA £/, X2
{EAPRE All namespaces ZEEAMNBRMBAAR, AHI S RR/MNFHHIERN], =%
Multinamespace &R (C&EHIZXA) . MFEZER, HSH"SH S P Operator',

EUTH R, #H 2 h—HBENTEAEIZEAHNNRFHBA A, #F Operator 2
Operator =6, {XAFHI%HE- A,

AR

A LUFE B dedicated-admin &9 Ui £,

IZE LXK Operator KA SLHIBMLAELR ERF PR,
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B8

AXX R ERANESES, H5H" SR PMOperator”,

it

£%R % Operator gi, JH " Operator fllEE— 4 ap & Z2[H, % Operator 5 #an&Z2[H|
ST EeI LGRS O B RSEMILIRVE, S, MREHeEZEZ teaml, EaTLIAIE—
4~ team1-operator TiH :

I $ oc new-project team1-operator

Jy# 5 Operator filE Operator 4, SEHEEIFR M EZEH, RE
spec.targetNamespaces SIxkPH—ap K22 [H KA :

7E X OperatorGroup FiRF{R#F YAML 3, #lteam1-operatorgroup.yaml :

apiVersion: operators.coreos.com/vi
kind: OperatorGroup
metadata:
name: team1-operatorgroup
namespace: team1i-operator
spec:
targetNamespaces:
- team1

{X1E spec.targetNamespaces FlIFr 7 S FH /7 Bn & 22 )],

IBITLA T a9 3R 0] Operator 4 :

I $ oc create -f team1-operatorgroup.yaml

BESR

£/ Operator a4 22 (A fh %3k Operator, @iI7E Web #2HI&#H OperatorHub AR
7= CLI, "I ERhEATINEESS ; 650 [ Web #2614 M OperatorHub Z23%,
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SRk Operator Z%J5, Operator H-BH7EH " Operator seZZ2 A d, FFIEHL
#Hr@&ZEE, {8 Operator B pod K HARSS K FERA #5407 ol W=kl A,

% P &EE 1 Operator

4.1.7. EBE L p A ZERhERELRE Operator

% Red Hat OpenShift Service on AWS Web #§il&5 %3 Operator I, EIAT AR All
namespaces R A K Operator R EIZKIAM openshift-operators £/ AL E A, XSS
A Z AT Operator X FRE T I BEHRIBHEXRNFIE, BHXXLERBNIFEE, HSH
"Multitenancy #1 Operator colocation",

YN BEH dedicated-admin ABKNEERS, EaLLBdNRAE L EEHAE A FFER LB RENE
PG H Operator R E KTk Foh 55T LEINT .

AR

Ea[LIME B dedicated-admin & i n £,

£ % Operator fi, JFiE Operator R ME— & Z2E, &0 LLE AR B R5Em
IRE, WBMGRAZEEENIBE XS REeAZEE :

I $ oc new-project global-operators

BB E X £/5 Operator 4, X=MAIFA&AZAIE Operator 4 :

5E X OperatorGroup ¥R {R7F YAML 32{+, #0 global-operatorgroup.yaml, 8§
spec.selector #1 spec.targetNamespaces FE%, EEN—1£/5 Operator 4, %4k
EmAwAZEN

apiVersion: operators.coreos.com/v1
kind: OperatorGroup
metadata:
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name: global-operatorgroup
namespace: global-operators

k

N
p
;

il

BB LS OperatorGroup Y status.namespace 252X H
("), MAFEHFBRRIEEHEAMN Operator KHES, BERHLUWMAERE

22,

IBITEA T a9 3R 0/ Operator 4 :

I $ oc create -f global-operatorgroup.yaml

EBE X 2EMmAEE hRERMFTRN Operator, Hl Web 1#Hl4% 57 Operator L235iT
BhEABE X 2EHRAEEIET Installed Namespace 35, FrLALES REEEA OpenShift
CLI (oc) 7. BEMFEEFSH R CLI M OperatorHub %4,

f&5h Operator REHR}, SR Operator AT, KFHthaBAILEIE
ENLFEMAZEETR, B, XKD Operator §3, FHEHAHRMNERE
BRI = L2250 %,

% # Operator 4t

4.1.8. Operator T{Ef1 ;M Pod &

ZIAER T, Operator Lifecycle Manager (OLM) 7£%2%& Operator s%8E Operand T {E fii #i,
2% pod IEBEHEE worker Tk, EAEEG, EalLMERAT kRS, 5 aMIARAESHERATIE kK
24I5F Operator 1 Operands B EIRE T =,

2 Operator #1 Operand T £ pod BB LLFHEREM -

RIBENER, #E pod WERTRI—HT R, MRTA, FHESIEHRE, M node-
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role.kubernetes.io/app, AT T m. &N, EATTENSREIEREFET sCRRMIRE, M
myoperator, EFF{ELLUGEH TR A AR AR 9 B LB k2.

NMREHRRRBEERFEREMN pod FEEET R LizfT, ENEREXH IR EMERH
=, BEEFEA—MTEISESIEEFEE T RATREMER. FA— MR RBREITR
AR pod FEEFERIT ., #li, myoperator:NoSchedule i5 =R 575 R A A
# pod FEEFIERIZ T =L, BT = EIAEM pod AT LURE.

SIRERARIAT RAFSRERENTR, MREFMTSR, NER— Tkl ER,

LR, EAEAGE A ELTRER TRTR pod EREHEET R :

%}F Operator pod

S 5 o AR H $O]E Subscription X, MLATE2 AR, Hik, Operator pod HiE{EHE
ERT R,

%I F Operand pod

B B %% Operator, AP A LIETIHROIBE— AN ARERF, XFEaF Operator HiG/K
BEXHR (CR) BMERITBEA, AL, Operand pod MEBEHEE T saLt, FRIE Operator FEH fthdp
T EPEBERCCE RH TR, EXMERT, FRNAXANEE XM pod W&,

Hith BHR

BRI B SE R T ki Es

4.1.9. %% Operator HIfIE

BIMERT, L%k Operator if, Red Hat OpenShift Service on AWS BE#HLIF Operator pod &
KHHABP—A worker TR, A, HEFELEERT, ETEAEEX pod FEIRKET R—HT R L,

LUTFRBEE T ETaEFR 25T Operator pod VAERIRFE T sk — 4T mpItER -

MRIEHE Operator TER—PEN LA FR—HVEBEN LT

MRIEFHE Operator FAEANELMIZRFIPHHE, LU %R 9 ML S ]S 41
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& AT LL@T7E Operator B9 Subscription X &AM R KHKME. pod XKEXtESK pod [ KHKMEBR$ISK
¥l Operator pod MREALE, T RKXEMEHFAERERARMEE pod MAIRER EM—HMN, pod
KM ATVFHEREIIEXMN pod FHERIR—T =, it Pod RXB M, ERTLARALE pod HEERIT =k,

LUFRBIER T M4l AT XKtk pod RKHKMESF B E L Metrics Autoscaler Operator X%
KEEHPHRET SR :

¥$ Operator pod EEIRFE T BT R KRB

apiVersion: operators.coreos.com/vialphai
kind: Subscription
metadata:
name: openshift-custom-metrics-autoscaler-operator
namespace: openshift-keda
spec:
name: my-package
source: my-operators
sourceNamespace: operator-registries
config:
affinity:
nodeAffinity: @)
requiredDuringSchedulinglgnoredDuringExecution:
nodeSelectorTerms:
- matchExpressions:
- key: kubernetes.io/hosthame
operator: In
values:
- ip-10-0-163-94.us-west-2.compute.internal

3k Operator B pod FEEIE 7 ip-10-0-163-94.us-west-2.compute.internal B77 s Xk
%,

¥ Operator pod & B AR EF AT mRBMERB

apiVersion: operators.coreos.com/vialphai
kind: Subscription
metadata:
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name: openshift-custom-metrics-autoscaler-operator
namespace: openshift-keda
spec:
name: my-package
source: my-operators
sourceNamespace: operator-registries
config:
affinity:
nodeAffinity: @)
requiredDuringSchedulinglgnoredDuringExecution:
nodeSelectorTerms:
- matchExpressions:
- key: kubernetes.io/arch
operator: In
values:
- arm64
- key: kubernetes.io/os
operator: In
values:
- linux

3k Operator B pod FEZEIE A kubernetes.io/arch=arm64 1 kubernetes.io/os=linux %
FEMT R L,

£+ Operator pod BMER— M =HXZRFE T =B Pod XEMHERGI

apiVersion: operators.coreos.com/vialphai
kind: Subscription
metadata:
name: openshift-custom-metrics-autoscaler-operator
namespace: openshift-keda
spec:
name: my-package
source: my-operators
sourceNamespace: operator-registries
config:
affinity:
podAffinity: )
requiredDuringSchedulinglgnoredDuringExecution:
- labelSelector:
matchExpressions:
- key: app
operator: In
values:
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- test
topologyKey: kubernetes.io/hosthame

¥+ Operator i pod HBFIEAH app=test FZ M pod K77 = _EM pod KB,

Bh Lt Operator pod KB —AHEAMRFE T =B Pod KKEKERBI

apiVersion: operators.coreos.com/vialphai
kind: Subscription
metadata:
name: openshift-custom-metrics-autoscaler-operator
namespace: openshift-keda
spec:
name: my-package
source: my-operators
sourceNamespace: operator-registries
config:
affinity:
podAntiAffinity: @)
requiredDuringSchedulinglgnoredDuringExecution:
- labelSelector:
matchExpressions:

p=li

- key: cpu
operator: In
values:
- high
topologyKey: kubernetes.io/hosthame
#...
—A pod kEE, ©aIBAIE Operator B pod FERIEH cpu=high #+2%# pod M7= L,
iz

E 4 Operator pod KB, EHERUTSE :

B
g

m
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RE %% Operator,

MRFBE, HHRENT REPRCIY ERNRE R K.

4ut Operator Subscription % & LUZIN K E -

apiVersion: operators.coreos.com/vialphai
kind: Subscription
metadata:
name: openshift-custom-metrics-autoscaler-operator
namespace: openshift-keda
spec:
name: my-package
source: my-operators
sourceNamespace: operator-registries
config:
affinity: @)
nodeAffinity:
requiredDuringSchedulinglgnoredDuringExecution:
nodeSelectorTerms:
- matchExpressions:
- key: kubernetes.io/hosthame

operator: In
values:
- ip-10-0-185-229.ec2.internal
#...
L1
ZshN nodeAffinity. podAffinity 2% podAntiAffinity, AXIEXEMNIEE, ES
Z TEaI i BRERS,

ZiffR pod BEIRFEN T R E, HETUTHS :

I $ oc get pods -0 wide

Rt B
NAME READY STATUS RESTARTS AGE IP
NODE NOMINATED NODE READINESS GATES
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BAEEERES

custom-metrics-autoscaler-operator-5dcc45d656-bhshg 1/1  Running 0 50s
10.131.0.20 ip-10-0-185-229.ec2.internal <none> <hone>
Hfh BR
[ ]
T 1% pod X4
[ ]
TR RKEKE

4.2. EFERER OPERATOR

£ B A dedicated-admin AEBRKNEER, EaLIBEHFZAI{#EA Red Hat OpenShift Service on
AWS £# LY Operator Lifecycle Manager (OLM)Z 2564 Operator,

k

N
p
;

i

mMFEAX OLM a4 B 1 Bl —ap A 22 A R FH B LM Operator WEH, UK ERE
iE X 25 Operator %3k Operator WE A%, 1HSHZ T Operator 34k,

L

4.2.1. #% Operator BHf

2R %M Operator WiTFIEE — 1 EHE, A TRERMEYK Operator MEHF, EeILIE S EHIM
&, LAFFIAIRERFFM B HTE e s Hr,

T B FHFERN LT8R E Operator M5, {HNETLE Operator HEMAE, HlM, HE
LRI EER B8 Operator IRt ARFHIR ZTHRAEH R (1.2, 1.3) HALTHHE
(stable. fast) .

N
4

BB B L ZEM Operator BHUHN X HisiiE |HESHE,

IWBE 1P ML Labs @B TR ARR, AHEBIEEAMSEHH Operator :

13
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Red Hat OpenShift Container Platform Operator Update Information Checker

el LA N RRFEERET Operator Lifecycle Manager 9 Operator, 37 AWS EHARRERE
#Y Red Hat OpenShift Service hEUF B BEHHER A Operator k4, FEAZETF Cluster
Version Operator B9 Operator,

4.2.2. Y Operator KEFHE

EaT LA Red Hat OpenShift Service on AWS Web 2§14 %2 Operator BB $HiiE,

7

WSRAT B4 R B9 A SRBE 45 E DY Automatic, NSRS BRAERTESGE HIRZHLHTEY Operator ARAH 31
S5, MRBLAERRRIZ Manual, WA Fshit AR BRI R,

AR

[
2 HifEf Operator Lifecycle Manager (OLM) ZZkf4 Operator,

it =3
1.
£ web #HI5# Administrator #ifash, 5iEl Operators - Installed Operators,
2.
s IEERENEFIGER Operator ZfR,
3.
= Subscription #2511,
4.
= Update channel TFHIE 58 4 .
5.
REFHWEHE, KGR Save,
6.

X A Bt EREE i1, BEHRREIIFLE, ROF Operators - Installed
Operators TiH, LUGIEREFHMHAE, TG, KRESRZEH Succeeded Fl Up to date,

14


https://access.redhat.com/labs/ocpouic/

ST FRAFoHHERIEEITIY, EaILAM Subscription - F ot AR,

4.2.3. Fohfit #5542 Operator BT

ME B REM Operator MITE#I%E N Manual, NYHEYFIEFIER L AR, EFHBRE
ATt AE B,

FoRFM

[
2 HifEf Operator Lifecycle Manager (OLM) Z%kf Operator,

it 3
1.
£ Red Hat OpenShift Service on AWS Web #ZHI& 8 Administrator #lf R, 3 AE
Operators - Installed Operators,
2.
T HEEHM Operator & 7= Upgrade available IR, =IEEEHM Operator 5
o
3.
= Subscription 175501, ERIFEEMENEH AT Upgrade status EiNER. FM : ©
algER iR 1 requires approval,
4,
= 1 requires approval, #Aj5= Preview Install Plan,
5.
KEJNETATFEHRNTIER, E#HSE, = Approve,
6.

3RO %] Operators — Installed Operators TiMf, LUGIEEHKHE, TlE, REKXLH
Succeeded #1 Up to date,

4.3. MEE R OPERATOR

TENZ M= EE 2 A Red Hat OpenShift Service on AWS %Ef L Operator
Lifecycle Manager (OLM)Z £ Operator,
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B

EZAEH LR — Operator fi, EXFIBHKIHIHFELHET Operator, B IEHih
SS2iHIE Operator FIRERE F—LHR, MUWHBEHKGHZZE, &4F "Terminating" K%,
HFHEBE X EH R Operator FWEE "error resolving resource” H S,

4.3.1. {1 Web #H& MEEER Operator

SERHEME A AT LUEA Web #2515 MATE £ 22 [0 i BR 2 222589 Operator,

AR

Eol LA E R A dedicated-admin BRI F 1/i 7] Red Hat OpenShift Service on AWS
£ Web #HI5,

£ A% Operators - Installed Operators T,

f£ Filter by name FEHiREh M A X B F LA E IR EZ MR Operator, ARRE.

1£ Operator Details TiE AT, M Actions 5IZkH%EEE Uninstall Operator.

IEEf 4 B R Uninstall Operator? X iE1E,

7EEE Uninstall SEHER Operator. Operator F8E#H pod. 1ZERILIEME, Operator f{=1kiz
17, TBEEREER.

N
al

T
2
o

WIREFMER Operator EBMTIR, DIEEE LHIRE X (CRD) HIAE
X B (CR) . Web #HlIlAMAASL2TRER ITIRS AR {ERRM SRTTn 68 R
Fohig, EiHEE Operator FpRXLE, EaIREREF5IMIER Operator
CRD,

2
o

&, N,
i
' - '

4.3.2. {#f CLI ME&EEilliBR Operator
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SHEE G LA CLI MATikas £ Z2 A FilliBR 2 23k Operator,

AR
[
EoI LA R A dedicated-admin BRI F 1/ [7] Red Hat OpenShift Service on AWS
g5
[
OpenShift CLI (oc)REEMEM T VFug £,
it 3

HARTE currentCSV FExHIRiR T T4 Operator MRk (40 serverless-operator) .

$ oc get subscription.operators.coreos.com serverless-operator -n openshift-
serverless -0 yaml | grep currentCSV

i

I currentCSV: serverless-operator.v1.28.0

MHBRITE (40 serverless-operator)

$ oc delete subscription.operators.coreos.com serverless-operator -n openshift-
serverless

i

I subscription.operators.coreos.com "serverless-operator"” deleted
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#=/A_E—4 i currentCSV MR B Frep & ZE Al 48K, Operator B9 CSV :

I $ oc delete clusterserviceversion serverless-operator.v1.28.0 -n openshift-serverless

i

I clusterserviceversion.operators.coreos.com "serverless-operator.v1.28.0" deleted

4.3.3. R RIMBY1T

£ Operator Lifecycle Manager (OLM) &, #R&EITHEEE5] ML hIEERIBE&R
Operator, #ETILI#E openshift-marketplace v 22 b R Bl A LL T 12 4E L -

i

ImagePullBackOff for
Back-off pulling image "example.com/openshift4/ose-elasticsearch-operator-
bundle@sha256:6d2587129c846ec28d384540322b40b05833e7e00b25cca584e004af9al1d292e"

i

rpc error: code = Unknown desc = error pinging docker registry example.com: Get
"https://example.com/v2/": dial tcp: lookup example.com on 10.0.0.1:53: no such host

Ak, ITHESLFINEBARE, Operator TiELZEHHA LK,

Er LRI HERTT B, SEEARSShRA (CSV) R HE AN RERIFTRIMAIITH. EHroIEIT
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Ja, OLM 2EH &% Operator HIEFRRA,

FoRFH
[ ]
EA-NKRWEITEH, FTERBEREEY]FRRA A&,
[ ]
EfAIART L W IEM RN B k.
it

MZZE Operator Hfp 4 Z2[d]fh3KEX Subscription #1 ClusterServiceVersion X &REIZ K :

I $ oc get sub,csv -n <namespace>

i

NAME PACKAGE SOURCE CHANNEL
subscription.operators.coreos.com/elasticsearch-operator elasticsearch-operator
redhat-operators 5.0

NAME DISPLAY VERSION
REPLACES PHASE
clusterserviceversion.operators.coreos.com/elasticsearch-operator.5.0.0-65
OpenShift Elasticsearch Operator 5.0.0-65 Succeeded

MHBRIT I -

I $ oc delete subscription <subscription_name> -n <namespace>

THBRERREAR 55 R A -

I $ oc delete csv <csv_name> -n <namespace>

£ openshift-marketplace fin$ 22 [A] sh IR EX AT A K IBE/E I 9 2 FRFIAR X Re B RS -
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I $ oc get job,configmap -n openshift-marketplace

i

NAME COMPLETIONS DURATION AGE
job.batch/1de9443b6324e629ddf31fed0a853a121275806170e34c926d69e53a7fcbcch
11 26s 9m30s

NAME DATA AGE
configmap/1de9443b6324e629ddf31fed0a853a121275806170e34c926d69e53a7fcbcch
3 9m30s

THERVEML
I $ oc delete job <job_name> -n openshift-marketplace

XEERA R Z A AE AV B BERET Pod FRHER IR,

T pRACE RS -

I $ oc delete configmap <configmap_name> -n openshift-marketplace

1£ Web #=H1& s OperatorHub &2k Operator,

KERTEHRINEHRRE Operator:
I $ oc get sub,csv,installplan -n <namespace>
4.4. £ OPERATOR LIFECYCLE MANAGER #EdEXEESZ

MRE AWS £8 LEE T 2B/ HE, Operator Lifecycle Manager (OLM)2 HohidE (& AERSEREAR
HEMK Operator, B2, EthalLIAIE B %M Operator EBE= L RREIRSF[FEABTE L CA IE
H.
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=
=
B

RESRISCHEAHE

FFAF Go. Ansible #l Helm F{CE % ER Operator

4.4.1. Z% Operator B IRZE

NMRAEE TEESERMH O/, M Operator Lifecycle Manager (OLM) ;iZ4TH Operator &
AHDE FNEESEERELE, 2f dedicated-admin A@RKNEE 5HA A LLEIECE Operator 1]
eESXEREILE,

B

BES NI NEMSZE Operands #M 2 pod MR B IXBEIMELE,

([} =355
[
{#HEHA dedicated-admin & 289 7 ijji7] Red Hat OpenShift Service on AWS &%,
it 3
1.
1£ Web #=HI& 5 ZE Operators — OperatorHub T1i,
2.
P Operator 3 Install,
3.
#£ Install Operator T{E ™, &K Subscription X%, FHTE spec AP EE—I HZEN
UTFHEZE :

HTTP_PROXY

HTTPS_PROXY

NO_PROXY

121


https://docs.redhat.com/en/documentation/red_hat_openshift_service_on_aws/4/html-single/networking/#configuring-a-cluster-wide-proxy-during-installation

Red Hat OpenShift Service on AWS 4 Operator

flan -

wANREIZEMNSubscription M RES

apiVersion: operators.coreos.com/vialphai
kind: Subscription
metadata:
name: etcd-config-test
namespace: openshift-operators
spec:
config:
env:
- name: HTTP_PROXY
value: test_http
- name: HTTPS_PROXY
value: test_https
- name: NO_PROXY
value: test
channel: clusterwide-alpha
installPlanApproval: Automatic
name: etcd
source: community-operators
sourceNamespace: openshift-marketplace
startingCSV: etcdoperator.v0.9.4-clusterwide

al

XEEIME L Eth A DUE AR ERCHBNE, LUHBRATA 2 A ERIEESEE =
BE X REIXE,

OLM XA EF N — N AT E; MBREDEBET —IMHRDTE, NE=ANZTE24
AN ER, FHAEEECHENERIAER A TFITHM Operator Z8E.

mih Install £ Operator =T LA oy £ 22 (A .

% Operator B CSV IIEMHEXpAZRIME, EaILURIEBEPRERE T BE EN
EZE, flm, A CLl:
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$ oc get deployment -n openshift-operators \
etcd-operator -o yaml \
| grep -i "PROXY" -A 2

i

- name: HTTP_PROXY
value: test_http

- name: HTTPS_PROXY
value: test_https

- name: NO_PROXY

value: test

image: quay.io/coreos/etcd-
operator@sha256:66a37fd61a06a43969854ee6d3e21088a98b93838e284a6086b13917f96

b0d9c

4.4.2. FABHE CALH

%4871 dedicated-admin f BHNER G {# AREMNTEREDRMBE L CA LK, Cluster
Network Operator &35 FIZEEAIEBH RS CA IEBAFHE BN EH, ELFXANE&FRGEa
A Operator Lifecycle Manager (OLM) _EiZ178) Operator #1, #REF—HIHEA (man-in-the-
middle) HTTPS K1, XF=<EH.,

AR
[
A EHA dedicated-admin & 89 Fijjl71] Red Hat OpenShift Service on AWS &%,
[
FRREMNAMEE X CA IEBESLE,
[
£ OLM &&=z 1TATRH Operator,
ik

# 477 Operator i1 MR ZE M PRI — N ERERS, FHEIBEUUTRE :

I apiVersion: v1
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kind: ConfigMap
metadata:
name: trusted-ca ﬂ
labels:
config.openshift.io/inject-trusted-cabundle: "true"

BoEBRE B9 TR,

2]

&K Cluster Network Operator ¥ A& MRS S,

tIgtERERNE, SRIIAFERASHRATMILEEATIES.

B Subscription X%, HEE spec.config #4, %O 4T trusted-ca BELBEMSEH
BHEHEHINFEEATE N CA M pod HHEI RS -

apiVersion: operators.coreos.com/vialphai
kind: Subscription
metadata:
name: my-operator
spec:
package: etcd
channel: alpha
config:
selector:
matchLabels:
<labels_for_pods> 9
volumes:
- name: trusted-ca
configMap:
name: trusted-ca
items:
- key: ca-bundle.crt ﬂ
path: tis-ca-bundle.pem 9
volumeMounts:
- name: trusted-ca
mountPath: /etc/pki/ca-trust/extracted/pem
readOnly: true

MEREFTE, HRM config o

2]
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BIEE—4* trusted-ca &,

ca-bundle.crt EEE A E MRS,

tls-ca-bundle.pem FZE{F B EMNER,

BIE— trusted-ca BiE#H,

4

al}

Operator IR E R RETLERUEMA A, FE R x509 certificate signed by
unknown authority 8%, BMEIEfEMA Operator iTHEKSEABE X CA, thR%
EXNER. EXHERT, EaLUER Operator BT mountPath &N
trusted-ca M /etc/ssl/certs,

4.5. %%E OPERATOR &

T f# Operator Lifecycle Manager (OLM) REIRERE, - FREMFAILERE Operator H[rIEE
UIEEEE. OLM mliLE T @] HEX B RRMR S RPITHIRE, XA EiFihiRfg
Operator BZ1TIRR,

4.5.1. operator 1] [R5 R B

TR AR E A TR KR -

= 4.1 TR KRR
R Tk
CatalogSourcesUnhealthy RAF@ETHN— DS DB FKIRT R,

InstallPlanMissing ERDIT IR RE TR,
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797 Hh

InstallPlanPending RN REIT X IEEREH,

InstallPlanFailed DB e

ResolutionFailed VT [0 B (R T AR AT SR UL,
AR

XA Red Hat OpenShift Service on AWS &t Operator HH Cluster Version
Operator (CVO)EH, ©11:%% Subscription X%, K FA#RK Operator F Operator
Lifecycle Manager (OLM) &, ©f|2f Subscription X%,

=
o
B

BT RGBT 3

4.5.2. {§if CLI &%& Operator ] FRA

RO LAEA CLI & Operator 1T BRA

Gl s
[ ]
Ea[ LB dedicated-admin & iR £,
[ ]
B %% OpenShift CLI(oc).
pi% =

Y Operator 1T :
I $ oc get subs -n <operator_namespace>
{#M oc describe % Subscription B :

I $ oc describe sub <subscription_name> -n <operator_namespace>
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Eefitth, %3 Operator iT K RE M Conditions &84, ELLTRH
i1, CatalogSourcesUnhealthy &£{4-KB B false R, HAFTAE R A EFRABREE -

i

Name: cluster-logging

Namespace: openshift-logging

Labels: operators.coreos.com/cluster-logging.openshift-logging=
Annotations: <none>

API Version: operators.coreos.com/vialpha1

Kind: Subscription
# ...
Conditions:
Last Transition Time: 2019-07-29T13:42:57Z
Message: all available catalogsources are healthy
Reason: AllCatalogSourcesHealthy
Status: False
Type: CatalogSourcesUnhealthy
# ...

2XiA Red Hat OpenShift Service on AWS %2f Operator H Cluster Version
Operator (CVO)E, ©f13%% Subscription X%, K FARK Operator i Operator
Lifecycle Manager (OLM) &, {124 Subscription &,

4.5.3. {£f CLI && Operator BXRIRA

&AILIEA CLI &%& Operator BRRIMIRE,

AR
[ ]
e[ LA B dedicated-admin & i n £,
[ ]
B %% OpenShift CLI(oc).
pi% &2
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HtH e E B RER, flin, &L openshift-marketplace i 220, %K%
HAFRIEEHENBXIR :

I $ oc get catalogsources -n openshift-marketplace

i

NAME DISPLAY TYPE PUBLISHER AGE
certified-operators Certified Operators grpc Red Hat 55m
community-operators Community Operators grpc Red Hat 55m
example-catalog Example Catalog grpc Example Org 2m25s
redhat-marketplace Red Hat Marketplace grpc Red Hat 55m
redhat-operators  Red Hat Operators grpc Red Hat 55m

{85 oc describe S IRENA X HKIREMIFERE :

I $ oc describe catalogsource example-catalog -n openshift-marketplace

it
Name: example-catalog
Namespace: openshift-marketplace
Labels: <none>

Annotations: operatorframework.io/managed-by: marketplace-operator
target.workload.openshift.io/management: {"effect":
"PreferredDuringScheduling™}
API Version: operators.coreos.com/vialpha1
Kind: CatalogSource
# ...
Status:
Connection State:
Address: example-catalog.openshift-marketplace.svc:50051
Last Connect: 2021-09-09T17:07:35Z
Last Observed State: TRANSIENT_FAILURE
Registry Service:
Created At: 2021-09-09T17:05:45Z
Port: 50051
Protocol: grpc
Service Name: example-catalog
Service Namespace: openshift-marketplace
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ELERIRGE S, SEWRIKIKAS TRANSIENT FAILURE, MRARTRE SREIGE
Iy R ],

B B8 B SKIRAer B 22 A R Y pod :

I $ oc get pods -n openshift-marketplace

Rt o

NAME READY STATUS RESTARTS AGE
certified-operators-cvonn 11 Running 0 36m
community-operators-6v8Ip 1/1  Running 0 36m
marketplace-operator-86bfc75f9b-jkgbc 1/1  Running 0 42m
example-catalog-bwt8z 0/1  ImagePuliBackOff 0 3m55s
redhat-marketplace-57p8c 1/1  Running 0 36m
redhat-operators-smxx8 1/1  Running 0 36m

EAZEE R R EREN, REZGAZRGHBFKRME— pod. EATEHKHG
i1, example-catalog-bwt8z pod HIIRZAE ImagePullBackOff, IR ASRRHIAN B XRIZESI
BARGF1E ],

{1 oc describe 41 E pod BURINEZHHE R -

I $ oc describe pod example-catalog-bwt8z -n openshift-marketplace

LTl N
Name: example-catalog-bwt8z
Namespace: openshift-marketplace
Priority: O

Node: ci-In-jyryyg2-f76d1-ggdbg-worker-b-vsxjd/10.0.128.2

Events:
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Type Reason Age From Message

Normal Scheduled 48s default-scheduler Successfully assigned
openshift-marketplace/example-catalog-bwt8z to ci-In-jyryyf2-f76d1-fgdbq-worker-b-
vsxjd

Normal Addedinterface 47s multus Add eth0 [10.131.0.40/23] from
openshift-sdn

Normal BackOff 20s (x2 over 46s) kubelet Back-off pulling image
"quay.io/example-org/example-catalog:v1"

Warning Failed 20s (x2 over 46s) kubelet Error: ImagePullBackOff

Normal Pulling 8s (x3 over 47s) kubelet Pulling image "quay.io/example-
org/example-catalog:v1"

Warning Failed 8s (x3 over 47s) kubelet Failed to pull image

"quay.io/example-org/example-catalog:v1": rpc error: code = Unknown desc = reading
manifest v1 in quay.io/example-org/example-catalog: unauthorized: access to the
requested resource is not authorized

Warning Failed 8s (x3 over 47s) kubelet Error: ErrimagePull

HEAEA RS, HUERRRERRINFRES| B&RE BN Em LA R, B
M, REIGHEAIREFMARSEERTIEN registry .,

Hith BHIR

[}
Operator Lifecycle Manager #f:2#15J& — Catalog iR

gRPC 3# : EERE

4.6. E¥ OPERATOR &%

Y9 EBA dedicated-admin AENEMREL, #EeILI{E Operator Lifecycle Manager (OLM)E
Operator &4,

4.6.1. &3 Operator &

£ B A dedicated-admin ARKNEMER, KolpEHEZEE Operator ik &M% 3% Operator 54
1R, Spec.Overrides F¥%5l# ) Operator &{+2%&3 Spec.Conditions FF5IFRRIRY, foiF
dedicated-admin & 5 4t Operator Lifecycle Manager (OLM) 5 i3 &5 RS M5 5.
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NG
al

EIMERT, OperatorCondition X & {F7E Spec.Overrides #H, BEIIEEAFK
INT dedicated-admin fifa, Spec.Conditions BUHAAEFHE, BERHA S HNKEHE
%E X Operator Z Mk,

filtn, —A Operator WEAIMRA, BIRASEMECRERAALN, EXMERT, REREGEERATH
FH, IEPAFETFH Operator, XA LLET#E OperatorCondition X &M Spec.Overrides FEFldh 7
In type # status k%3 Operator S35,

AR Y
[
EaILI{EA RS dedicated-admin B UiRI%EE,
[
B4 OperatorCondition X%/ Operator, i OLM &3k,
¥ =

%4 Operator B OperatorCondition %% :

I $ oc edit operatorcondition <name>

EXTR BRI Spec.Overrides 4 :

Operator FH4E =B

apiVersion: operators.coreos.com/v1
kind: OperatorCondition
metadata:
name: my-operator
namespace: operators
spec:
overrides:
- type: Upgradeable ﬂ
status: "True"
reason: "upgradelsSafe"
message: "This is a known issue with the Operator where it always reports that it
cannot be upgraded.”
conditions:
- type: Upgradeable
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status: "False"

reason: "migration”

message: "The operator is performing a migration."
lastTransitionTime: "2020-08-24T23:15:55Z2"

fo¥F dedicated-admin I P AL EREREN True,

4.6.2. B Operator LU{# [ Operator &4

Operator Lifecycle Manager (OLM) B38BT ClusterServiceVersion FRIE—
4™ OperatorCondition ¥, CSV A IRSSIKF MR F RBAC, LUES Operator G
OperatorCondition 32 H,

Operator fF& A 74X H A K Operator 3 operator-lib &, LUELEH OLM #8E Operator J5,
AL BHCNEH. BXF Operator £Hi%iE N Operator fEENEZE R, S5 Operator
FHTm,

4.6.2.1. HEEIAHE

HTRFBEFES, OLM AR A OperatorCondition B AR FERAEZY. Hib, ZEH
Operator 5+ Operator, 7E5F pod MFELZEIRNLE N true BRI IXEBEEIAFMH. X7 Operator 124t
T—A TR, AFREH4ERVERKE.

4.6.3. Hith ¥R

[}
Operator &

4.7. EBAE L H*%

B4 dedicated-admin & 2 #] Operator B4 A Gi eI LA Red Hat OpenShift Service on
AWS £/ Operator Lifecycle Manager (OLM)_ERY ff40H& = QI MERITEMNAE X B%,
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0
1N
1ot
}
i
p=il
R
N

B

Kubernetes EHF A RZEMRA P IHBREIVELE API, EHik, MEERMER API A
Kubernetes x4 Red Hat OpenShift Service on AWS [kRAFF#4, Operator Foik{EH
fHER API B API,

MREMEREHABELEXR, HSH 255 AWS 4 E# Red Hat OpenShift
Service 9 Operator A1, LT f#AX Operator fEEMMAEHRHTEMIFMER, LL
B e TAF BRI FH B LR R B AL

ZIHE1R 8 Operator B3k

4.7.1. AR %M

[
2%% opm CLlI,

4.7.2. EFXHMHER

HFXHRIE 72 Operator Lifecycle Manager (OLM) 1 B EXNHEFER, ERETLENXE
(JSON =k YAML) 1R HA SQLite BIRERANFARNEERY, FEZLAEHRS.

B8

M Red Hat OpenShift Service on AWS 4.11 JFif, BRIAMZIIEIR{LM Operator B
KUEREFXHBERBR L. Bt LEFHM SQLite BiEAER A1 4.10, Red Hat
OpenShift Service on AWS 4.6 FIERIAZL IR #tH Operator B3,

5 sQLite BURAEMAIEXE opm Farh, IRSHITIEECHEFA, FHRELUSHARE
FitiER, ZheEh#scls, BoZIATEAEFAN SALite BUREEANA X,

% opm FannHtn&E AT SQLite BIEZEHEX, 1 opm index prune, B IXE
FRETFXHHERBR. AXEAETXHMNBXMNESFL, FSH Operator
Framework {Ta8#&=,

4.7.21. IR FXHBERE &
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oI opm CLI SIEB— 1N EXHE, SR  (EFXH#HER) % (JSON =%
YAML) , B2 FHK SQLite BUEFERR,

lE= 353
[}
B2%% opm CLI,
[}
154 podman fRZA 1.9.3+,
[}
BRI IHHEXEIZRF Docker v2-2 i registry,
Pk
1.
MHEEX -
a.
BT TS, NEXAUBE—IBX:
I $ mkdir <catalog_dir>
b.

1517 opm generate dockerfile fip5 4 B I i 82 B X HitkH9 Dockerfile :

$ opm generate dockerfile <catalog_dir> \
-i registry.redhat.io/openshift4/ose-operator-registry:v4 ﬂ

fEF -i IRSIEEE HLEEM R, B Dockerfile 5 FARRIAM LilFHitk,

Dockerfile 5 1E £ —3 h 28 B X B XA FHRNR B> :

B &5l
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2]

- @
|— <catalog_dir> @

L <catalog_dir>.Dockerfile 6

RBx
Catalog B&

opm generate dockerfile % 4B # Dockerfile

21T opm init 4, f§M Operator WEHHEE EFTHX :

$ opm init <operator_names \
--default-channel=preview \
--description=/README.md \ €)
--icon=./operator-icon.svg \ ﬂ
--output yaml \
> <catalog_dir>/index.yaml G

operator = package, name
ERBENZIT HBIABINSHE
Operator ) README.md si#& H & XRMEKE

El Operator FEITREIER R

1

i

p=li
o)
3R
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©

Hiti#g=t : JSON = YAML

6]

B8 B SRR E X RIRE R

RS ERENE KEEXHPERK olm.package FHEAMEECSE blob,

J&21T opm render a5 B X RIS -

$ opm render <registry>/<namespace>/<bundle_image_name>:<tag> \ﬂ
--output=yaml \
>> <catalog_dir>/index.yaml g

R HUIR A RM spec

2]

B X EE AR &E

al

WER M E D BE— T RAR,

HIRBBRMIFGERE, i, RIBEMHBESRCIT R, FEEEME
<catalog_dir>/index.yaml 3 ¥+ :

siE 5 B Bl

schema: olm.channel
package: <operator_name>
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hame: preview
entries:
- hame: <operator_name>.v0.1.0 ﬂ

HAETE <operator_names> ZJ5. & v hEEA R (). &M, £BELELE opm
validate 45,

PR FXHMBX :

% BX B X217 opm validate fp 4 :

I $ opm validate <catalog_dir>

I $ echo $?

i

| o

j21T podman build SR B K5 -

$ podman build .\
-f <catalog_dir>.Dockerfile \
-t <registry>/<namespace>/<catalog_image names:<tag>

15 B K ERHEEE registry :
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MRBE, 517 podman login 855 BT registry #H4T AL :
I $ podman login <registry>
1217 podman push 5 3JHEE B R -

I $ podman push <registry>/<namespace>/<catalog_image_name>:<tag>

=
o
=

opm CLI &%

4.7.2.2. EFHHTIEE T XHH B X EH&

ETLUEA opm CLI G IEEAE T XA B FIEANB X5k, @il iRIMIA BREHRIA

A, EALURESEERAX, flm :

Amgea

MBRE S

ERRARHaRE

HAG RSN G, JENRAGNFTFRAER

RE, ERLURBEREFHE B RNERRE,

=S5

HENIFiL EBLUTARA -

opm CLlI,
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podman k& 1.9.3+,

ETFXHERER.

B fE 5l B S X T s E¥sEa9 B 551,

MREZBDRIEN catalog B3k, 1HGIEEXFHF4EMK Dockerfile, MNTEZER,
WHSH"UBRETXHNERER PH Dt B X "S5,

i =
1.
LL YAML B85 B X EHRENAIRIE catalog BxHH index.yaml X # :
$ opm render <registry>/<namespace>/<catalog_image_names>:<tag> \
-0 yaml > <catalog_dir>/index.yaml
F=
=&, EaILUEA -0 json FR&LL JSON &t
2.

AR index.yaml XN BES IR

B

#BXPEBRAEE, BRERETHP—ITAP, WERZEAHRERP
A ARASBEA R LA EHFIOE LN EFHRE, LBRRERZRAFNAS,

AN Operator, HiIR"GIBERTFXHNERE K TEDUBREEGS. HEIFM
B R BT BT,

Z M ER Operator, HMRS 42 XM olm.package. olm.channel I
olm.bundle blob % &. UTFRHAERT —NREMBRNES, FEEMBZHMER
example-operator H {4 :

I Bl 4.2, WS 2B b1
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defaultChannel: release-2.7

icon:
base64data: <base64_string>
mediatype: image/svg+xml

name: example-operator
schema: olm.package

entries:

- hame: example-operator.v2.7.0
skipRange: '>=2.6.0 <2.7.0'

- name: example-operator.v2.7.1
replaces: example-operator.v2.7.0
skipRange: '>=2.6.0 <2.7.1'

- hame: example-operator.v2.7.2

replaces: example-operator.v2.7.1
skipRange: '>=2.6.0 <2.7.2'
- hame: example-operator.v2.7.3
replaces: example-operator.v2.7.2
skipRange: '>=2.6.0 <2.7.3'
- name: example-operator.v2.7.4
replaces: example-operator.v2.7.3
skipRange: '>=2.6.0 <2.7.4'
name: release-2.7
package: example-operator
schema: olm.channel
image: example.com/example-inc/example-operator-bundle@sha256:<digest>
name: example-operator.v2.7.0
package: example-operator
properties:
- type: olm.gvk
value:
group: example-group.example.io
kind: MyObject
version: vialpha1
- type: olm.gvk
value:
group: example-group.example.io
kind: MyOtherObject
version: vibetal
- type: olm.package
value:
packageName: example-operator
version: 2.7.0
- type: olm.bundle.object
value:
data: <base64_string>
- type: olm.bundle.object
value:
data: <base64_string>
relatedimages:
- image: example.com/example-inc/example-related-image@sha256:<digest>
name: example-related-image
schema: olm.bundle
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FH Operator ZMHEFHFHELR, HRRESHHEH index.yaml XHHERIKNAB
XA —4 deprecations.yaml 3X#F, % deprecations.yaml XX NF1E, HSE
"olm.deprecations schema',

REFEEY,

WUER X -

I $ opm validate <catalog_dir>

5.
BEHEX:
$ podman build .\
-f <catalog_dir>.Dockerfile \
-t <registry>/<namespace>/<catalog_image name>:<tag>
6.

NEFHEREHRHEES registry :

I $ podman push <registry>/<namespace>/<catalog_image_name>:<tag>

1£ Web #5145 +h, #EA Administration — Cluster Settings ~ Configuration T{HEH#

OperatorHub Egi& ¥,
2.
AMBFREXEHRUMAEEFIR, LUER pull spec AT EFHE FHE&K.
MBESER, BESHATH " RMEER PR EEFPRME R
3.

EB&R4TF READY IRAJG, A Operators — OperatorHub TiE, KA ErAMAEN
R ERMAIE Operator 51K,

4.7.3. EF SQLite WHF
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B

Operator B3k SQLite BUBRFERXE— 1 FTHMIIEE, FHMNINENAZTSTE Red
Hat OpenShift Service on AWS H, FHH{NAHER, B2, FHAMNDEETRESENLE
& ThRAP MR, BARBRIIEHIERE R HEA,

A3k Red Hat OpenShift Service on AWS th2 F AR EEThEEMRITIEK,
524 Red Hat OpenShift Service on AWS 4777751 B Z I HIMIRBIZHEE T85> o

4.7.3.1. B2 ET SQLite M35 &k

ETT LA opm CLI 1218 SQLite BIRER X QBRI Bk,

([} =355
[ ]
B2%% opm CLI,
[ ]
14 podman hRZA 1.9.3+,
[ ]
BRI A& IHHEXEISZ R Docker v2-2 i registry,
it 3

BEI— RS

$ opm index add \
--bundles <registry>/<namespace>/<bundle_image_name>:<tag> \0
--tag <registry>/<namespace>/<index_image_name>:<tag> \
[--binary-image <registry_base_image>]

BARINFIZREIhERA B HERIE S SRR,

2]

RERBIBHREANBERINE.

©
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SRBIHRHEX R registry,

MREE, 58#s registry HTHBEIE :
I $ podman login <registry>
HEX TR 5k -

I $ podman push <registry>/<namespace>/<index_image_name>:<tag>
4.7.3.2. EHET SQLite MRS

1£¥$ OperatorHub EeE MBI A B E L HRIGiEMBXIRE, Bf dedicated-admin 1A EME
SR LLRE R S ER AR INRIZRE 1 B SR R AT A Operator (RIFHIIKE.

&mILLE A opm index add f 5K BEHEEMNREI G,

AR Y
[
B2%% opm CLI,
[
154 podman hRZA 1.9.3+,
[
W FHHEET registry IFRBI Bk
[
EE—1 85| A&k HE&NIIA BXIR.
iR

W AR sk ER ARSI

I $ opm index add \
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144

--bundles <registry>/<namespace>/<new_bundle_image>@sha256:<digest> \ﬂ
--from-index <registry>/<namespace>/<existing_index_image>:<existing_tag> \9
--tag <registry>/<namespace>/<existing_index_image>:<updated_tag> \6
--pull-tool podman

--bundles &I EERMBIZRS K, LLESoREHMTIA RSB ESRIIEK.

--from-index tr&36EZ BIHEEMIFREI,

--tag PriEE N AR B RE R RA BRI,

--pull-tool TREHEEATFHIAREGHRNITE,

Hep:

<registry>

155€ registry B9EH4, M quay.io =X mirror.example.com,
<namespace>

}57E registry B9ep&2Z2[H], #0 ocs-dev =k abc.
<new_bundle_image>

BEZERME registry BHF B, W ocs-operator,
<digest>

EEIRF TR SHA itk ID HFE, W
c7f11097a628f092d8bad148406aa0e0951094a03445fd4bc0775431ef683a41.

<existing_index_image>
5B 2 AiHEE MBIk, 1 abc-redhat-operator-index.

<existing_tag>



e 2 AUHERR B ERIR RS, N 4,
<updated_tag>

EEENARERNRSIEROBGE&EIRE, W 4.1,

wPleem

$ opm index add \

--bundles quay.io/ocs-dev/ocs-
operator@sha256:¢7f11097a628f092d8bad148406aa0e0951094a03445fd4bc0775431ef6
83a41\

--from-index mirror.example.com/abc/abc-redhat-operator-index:4 \

--tag mirror.example.com/abc/abc-redhat-operator-index:4.1 \

--pull-tool podman

2.
HEX R HTRYSRS I Hilk -
I $ podman push <registry>/<namespace>/<existing_index_image>:<updated_tag>
3.

Operator Lifecycle Manager (OLM) =1E&E LN [H B E3he#H B xR AR5
%, BIERESHRIhAMFRGS -

I $ oc get packagemanifests -n openshift-marketplace
4.7.3.3. T IEETF SQLite MRS

EF Operator Bundle Format H325| itk 2 Operator B RLIRER, EaI LT sk
prune (£5) BRIEENREGSNRUAMMERS, BRI SERER Operator BIRERSIEIZA,

=S5

154 podman fRZA 1.9.3+,
&8 grpcurl (B=ABHSTIH) .
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B2%% opm CLI,

& 0] LAiJi Rl 32 #F Docker v2-2 B registry,

i =
it Bir registry #HTEBRAE -
I $ podman login <target_registry>

AEEE R EENERNRS PR Gasx.

BITEERESNASRPRRRSI5&R, H :

$ podman run -p50051:50051 \
-it registry.redhat.io/redhat/redhat-operator-index:v4

i

Trying to pull registry.redhat.io/redhat/redhat-operator-index:v4...
Getting image source signatures
Copying blob ae8a0c23f5b1 done

INFO[0000] serving registry database=/database/index.db
port=50051

E— NN ZaRaihh, A grpcurl MSKENHRS HREMNKEGITIEK -

I $ grpcurl -plaintext localhost:50051 api.Registry/ListPackages > packages.out

K& package.out X, AEERBALNKRPNOENHGT R, H -

BEamxk el
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"name": "advanced-cluster-management"

}

"name": "jaeger-product”

}

{

"name": "quay-operator"

}

EEHAT podman run 5L ERSTED, # Ctrl fl C FILARHE,

BT T e SRS EER S e A NmARRS :

$ opm index prune \
-f registry.redhat.io/redhat/redhat-operator-index:v4 \ﬂ
-p advanced-cluster-management,jaeger-product,quay-operator \9
[-i registry.redhat.io/openshift4/ose-operator-registry:v4.9] \
-t <target_registry>:<port>/<namespace>/redhat-operator-index:v4

HEBIm%Rsl,

ZRENTHRESRET.

HR5EMAT IBM Power® #1 IBM Z® %if&k : Operator Registry Eifili55{%&#15 BHFr Red
Hat OpenShift Service on AWS 58 F iR AFR AR A PCECHIFREE,
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BT EEHEHFREIBE&RN A E rE.

BT T e B R 5| R HEX B B 17 registry:
I $ podman push <target_registry>:<port>/<namespace>/redhat-operator-index:v4

Hrh <namespace> 2 registry _ER{ERIIIA BRZE(HE,

4.7.4. BXIEH pod Z2HA

Red Hat OpenShift Service on AWS 4.11 5| AT Pod Z£/#A, LR pod 2irAE, FRAE
F SQLite WBRERAWEMNBFRIR, 3£ Red Hat OpenShift Service on AWS 4.11 F&3E7ESR pod
Z2EHTi21T opm CLI TEMARA,

1£ Red Hat OpenShift Service on AWS 4 rh, & ZHEIAEEZMR pod 225, EKIAMWBXIR
Z2ENXEN legacy,

i1 R7ELUSH Red Hat OpenShift Service on AWS % {ThkA<eh 15 ffr A v 44 22 (6] B ZK VA BR 1l 75 il .
LR EZREFIN, BXIE pod HgMEL ETXHIESZR pod ZEPERK, WMREMNB KRG
HERRM pod eV, MSZBAMAILEREZEHB pod 2 AR,

MBEFELZR A RXZITET SQLite WEFE pod, NMAFAFEEH Red Hat
OpenShift Service on AWS 4 R B&IR,

B2, BIUEXIUERERBERBRIEESE pod Z25m$ 21T, MEERRIETE
kiR BRIREZR pod Z25m$l Tia1T, EHERETEAFARELUSH Red Hat
OpenShift Service on AWS k& Hi217,

EnBXAFE, Sl el TE—RFEREASZR pod RE5nHIAGREY -

HENBFSEBRET A B FHER,
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{3/ Red Hat OpenShift Service on AWS 4.11 i S hR4AH opm CLI TERABEHIEN
B,

SQLite BIEFEEHFXKACHEH, BMHABEXR. EUENLZTREAS, FXHF
SQLite BIBEFEE R, BRERFEIBIRTFTXHMBRER. M Red Hat OpenShift
Service on AWS 4.11 F1f, BRIARIZIIEIR#EH Operator B RUERTFXHMBERERA L
1. BEFXHHNEREZR pod LIRS,

MREFRIFEH SQLite BURZEBX B, IFATIBIRETXHNBFMNA, EILUFEXEEN
HERARBBBRZTT,

Hith 5w

TRIHEHE pod Z2HEA

4.7.4.1. ¥F SQLite #IRA B X IBBIE T XA E FHER

E L EF MK SQLite BiEAEER B X EH HE T XHH9E B,

AR
[}
& —4 SQLite BiBEB TR,
[}
o] LAfEFE A dedicated-admin £ &K iR,
[}
&4 T {Fih t Red Hat OpenShift Service on AWS 4 %7 opm CLI TEMRH KA.
i =

BT T4, F SQLite BuiEAEB IR BT XHIBEX -

I $ opm migrate <registry_image> <fbc_directory>

149


https://docs.redhat.com/en/documentation/red_hat_openshift_service_on_aws/4/html-single/authentication_and_authorization/#understanding-and-managing-pod-security-admission

Red Hat OpenShift Service on AWS 4 Operator

2.
BT TS, NEMETFXHEERYERK Dockerfile :
$ opm generate dockerfile <fbc_directory> \
--binary-image \
registry.redhat.io/openshift4/ose-operator-registry:v4
BESR
[ ]
4R Dockerfile RTLUIEE, PRICFHHEER registry,
Hfh BR

HEERHDPRME R

4.7.4.2. EE SQLite BUEFEBXBi&

IR A EM Red Hat OpenShift Service on AWS fiR#A % 78 opm CLI TENSEFRAERE
SQLite BEEH R,

AR &M
[}
58— SQLite BEFHFE.
[}
Ea LUEA B4 dedicated-admin fafaifE o ijRl5ERE,
[}
154 T4 £ Red Hat OpenShift Service on AWS 4 %% opm CLI TENRHIRA,
i =

ZTLL T &4, A opm CLI TENRHIRAZERX :

$ opm index add --binary-image \
registry.redhat.io/openshift4/ose-operator-registry:v4 \
--from-index <your_registry_image> \
--bundles "" -t \<your_registry_image>

4.7.4.3. Bdi& B R LUE AFARBIBBRIZ 1T
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MREREEH SQLite BURAER B, IFEAXTIBAETIHNBE IR, ETLPITLUTE
YELUAER B SRR pod £ 55 bl U ZBRINZAT -

EBSRENPFRERLEER LB N legacy, IR FRHEEN B XM IBRRZE
17, BMEEI\BRELREEAELN restricted,

HEEF pod REsmBITRC BRIRW R ZEMN,

SQLite HiEAEB B BT, BMABAEZR. EUENATRES, Tk
SQLite HiEHEHN, BFXHREIBIETHANEFIER, ETFXHNBEFRE5ZR pod
e HIFRS,

AR H
[
& —1 SQLite BUEFEBFR,
[
EaLIEA RS dedicated-admin A iRIEE,
[
BE— 1T BirmAznE, eXaT T ERAMN pod LA AR baseline 3k privileged
i pod.
iz

B3 % spec.grpcPodConfig.securityContextConfig i+ % & legacy ¥4t
CatalogSource & ¥, WM THIFR :

CatalogSource i Sl

apiVersion: operators.coreos.com/vialphai
kind: CatalogSource
metadata:
name: my-catsrc
namespace: my-ns
spec:
sourceType: grpc
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grpcPodConfig:
securityContextConfig: legacy
image: my-image:latest

7

1£ Red Hat OpenShift Service on AWS 4
f1, spec.grpcPodConfig.securityContextConfig FEX2RiIN1%E 7 legacy. 7ELUEHI Red Hat
OpenShift Service on AWS A 1ThikAd, i RIBKINZERESN restricted, MREMBFRE
EEZREHTETT, BUUEFRLFEXER legacy.

4atE <namespace>.yaml X, FAEM pod ZEAAMERNEIE KR ZHER, M
THIFT -

<namespace>.yaml X {4 R4

apiVersion: v1
kind: Namespace
metadata:

labels:
security.openshift.io/scc.podSecurityLabelSync: "false"
openshift.io/cluster-monitoring: "true"
pod-security.kubernetes.io/enforce: baseline 9

name: "<namespace_name>"

WidfEep A 22 R AN security.openshift.io/scc.podSecurityLabelSync=false %
Z3kXi pod Z2nERY,

M A pod 24 A pod-security.kubernetes.io/enforce 17%, fHRZi%E N
baseline = privileged, f$f baseline pod R EE, BRIEM R R hrHMb TGRS
FE privileged BeB%E.
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4.7.5. EEHHPHMB KR

1£ Red Hat OpenShift Service on AWS %&b RN B xIRrI AP A B 1% Operator, BH
dedicated-admin A 5 aTLIBIE—4 CatalogSource R ¥E3IfAFBI5{&. OperatorHub &
BRERERAFR@m.

7

=E, EaILIER Web £HISEEERIE, £ Home — Search TifEH, #EFE—UIH, =
Resources THhi3k #1323k CatalogSource, ErILAIEE, B, MER. SRS AR,

RS Y
[ ]
FIEEFHHEX TR itk registry,
[ ]
A LIM{EABA dedicated-admin & &K REE,
Pk =

Bl —4 CatalogSource % &¥5| R85 &,

RIBEMIBESLLTRE, FHE&EEN catalogSource.yaml X4 :

apiVersion: operators.coreos.com/vialphai
kind: CatalogSource
metadata:
name: my-operator-catalog
namespace: openshift-marketplace ﬂ
annotations:
olm.cataloglmageTemplate: 9
"<registry>/<namespace>/<index_image_name>:v{kube_major_version}.
{kube_minor_version}.{kube_patch_version}"
spec:
sourceType: grpc
grpcPodConfig:
securityContextConfig: <security_mode> 6
image: <registry>/<namespace>/<index_image_name>:<tag> ﬂ
displayName: My Operator Catalog
publisher: <publisher_name>
updateStrategy:
registryPoll: G
interval: 30m
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MEEFLEEFENMERAZERGRNAF2LBRA, HEE openshift-
marketplace sp 22, BN, HATLHEE — P FRIB6 822 W0t B xHTE RS+
X% e ZeE = A,

1% : £ olm.catalogimageTemplate Ff#i% B R85 &H, FHER—I =
%A Kubernetes £HMRATE, MNGRIRERENRN AR,

1873 legacy =% restricted B9{H., MPEFXKEILZFE, WBIAHEN legacy, 7
LU Red Hat OpenShift Service on AWS & fThRA<r, i XIZKIAH ZRIBREI, M
RIEMBRTTEMER restricted tUBRZ1T, BUUEFIIFIKLFEZEN legacy,

BERSIBR. MREEZRLEMEIEE THE, W :v4, NBEFE Pod &{FEM
Bif& pull 5EB& Always, XEBkE pod IMAEBEIABMBINEK. NRERETHE
E, i @sha256:<id>, NI KRAIAVRRS ) fNotPresent, XEKEET A LA EFHE
BRI F R AN (&

HE A BRNAIRSIA AT,
B RIRAI L B S BT hR A LUR R 3T

A% 42 CatalogSource X4 :

I $ oc apply -f catalogSource.yaml

i ERTh B LU T R,

K2 pod:

I $ oc get pods -n openshift-marketplace

ik
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NAME READY STATUS RESTARTS AGE
my-operator-catalog-6njx6 11 Running 0 28s
marketplace-operator-d9f549946-96sgr 1/1 Running 0 26h

KBERXR :

I $ oc get catalogsource -n openshift-marketplace

Ll N
NAME DISPLAY TYPE PUBLISHER AGE
my-operator-catalog My Operator Catalog grpc 5s
c.
BRERHaFR :

I $ oc get packagemanifest -n openshift-marketplace

iRl
NAME CATALOG AGE
jaeger-product My Operator Catalog 93s

e, #EALAE Red Hat OpenShift Service on AWS Web #2ll& #ifik OperatorHub %23k
Operator,

HiBR
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Operator Lifecycle Manager ;21 55J& — Catalog iR

4.7.6. MBrBE X B*X

e N B A dedicated-admin AENEEG, &Kol L@ MHBRE XM B FKIE MR Z s B £
B X Operator H3%,

AR H
[
B LUMERBEA dedicated-admin &8 iR %EE,
¥ =
1.
1£ Web #HIEH Administrator #ifad, 5#iEl Home - Search,
2.
M Project: FFRFiEFE—1TH,
3.
M Resources %ilZ#%#: CatalogSource,
4,

YRS BRI B 31 Options 3 H

, #RJG = Delete CatalogSource,

4.8. B3R POD R
LB KR grpc B Operator Lifecycle Manager (OLM) B3R5 X spec.image f, Catalog
Operator 2B —PMREE LNHRIERAREKN pod. BRIAERT, It pod EHEPELLLTRE :

A kubernetes.io/os=linux 7 sk 2.

BIAE S ATR : system-cluster-critical,
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BA4EEHERES

EREE R, BB CatalogSource X KB AL spec.grpcPodConfig #43 FFE KBS
IXLEH,

B

Marketplace Operator openshift-marketplace i 5 EEEKIAH OperatorHub B3 X
iR (CR), It CR & CatalogSource R, MRIEIKEED CatalogSource X &M
spec.grpcPodConfig 4 = E%, Nl Marketplace Operator & Btk S X &,
KIABERT, MREEHT CatalogSource X &M spec.grpcPodConfig &4 AF
E%, I Marketplace Operator & Btk & XEE L,

ERFAMEXN AT CatalogSource YR, ENTEEZERA—INRIAK
CatalogSource &,

OLM #t:ZfFEIR ~ Catalog source

4.8.1. FTEALLZ 5| ZEFHERIA CatalogSource X%

RA LSBT 22 FEKAM CatalogSource X4, *f CatalogSource & (MEZIR pod) NAZTIZAM
2. BN CatalogSource M RMEEBARFSEMNMLRRE, FEERARE, ABERT, OR
1&{&4 CatalogSource X &M spec.grpcPodConfig Z4 h=E%, Marketplace Operator & H Btk
JiXLEHY,

Marketplace Operator openshift-marketplace fi 7i B OperatorHub FEKIA B E X H IR
(CR). OperatorHub &I CatalogSource X%,

E AR Bl CatalogSource ¥R, EAHIEEEA—1BIAK CatalogSource X%,

BEAE 2 ARAEKIA CatalogSource &R, HEWALLTHS :
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$ oc patch operatorhub cluster -p '{"spec": {"disableAllDefaultSources": true}}' --
type=merge

k

N
p 4
;

il

5 AR LIS ERIA OperatorHub CR ECi&E HE A CatalogSource X Rk
ERRENR,

=
=
=

OperatorHub B X ¥R

4.8.2. ZEBXIE pod M7 Uk FESR

=S5

£ X T spec.image B source KEfY CatalogSource X,

Ee[LIME B dedicated-admin & i £,

Pk
[}
Y%%E CatalogSource X RIFHRIMFEN spec.grpcPodConfig 284, FHEBEZSLUTHEA :
grpcPodConfig:
nodeSelector:
custom_label: <label>
Hrh <label> 2EAEBRIE pod ATFHAEMNT kR mng,
H{th BT

fE T RERARRT pod MERIRET =

4.8.3. ZEBFER pod MILER LK LT

AR
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£ X T A spec.image B source KXEf CatalogSource X%,

e[ LM ABE A dedicated-admin A& i £,

%4’ CatalogSource X RHHIN=HXEN spec.grpcPodConfig #4, FHABSUTARE :

grpcPodConfig:
priorityClassName: <priority class>

Hrh <priority_class> 2 Fz—:

Kubernetes 12 #tFIZRIA LT P Kz — : system-cluster-critical = system-node-
critical

AT ARERALERBZERS (")

FSEFAERHIBE IR

ELRTRRRA R, ME—RI LB pod AEESEE priorityClassName, iXaILL#
13 ¥% operatorframework.io/priorityclass ¥ f#Zs1N% CatalogSource X &R, Hi
m -

apiVersion: operators.coreos.com/vialphai
kind: CatalogSource
metadata:
name: example-catalog
namespace: openshift-marketplace
annotations:
operatorframework.io/priorityclass: system-cluster-critical

IR CatalogSource % R BEINE XL T FEH
spec.grpcPodConfig.priorityClassName, IR TERESH.
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Hth B

Pod L5k

4.8.4. E5=BXIR pod AR

AR &M
[
T X T A spec.image B source KEf CatalogSource X,
[
IEa LU B dedicated-admin £ &E iR,
¥ =

4% CatalogSource X RHHRIMFLE N spec.grpcPodConfig 4, FHEBEUTARE :

grpcPodConfig:
tolerations:

- key: "<key_name>"
operator: "<operator_type>"
value: "<value>"
effect: "<effect>"

4.9. TROUBLESHOOTING OPERATOR Hy[a]8i

MRBF Operator [F], THEIUE Operator ITFIRE, KFEERHH Operator pod KR, FHIK
£ Operator BELUFHTIZH.

4.9.1. operator 1] AR R Y

TR AR E A TR KR -

+ 4.2, TR KRR
R Uiy
CatalogSourcesUnhealthy RAF@ETH— DS DB KRR,

InstallPlanMissing ER DT IR R E TR,
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797 Hah
InstallPlanPending RN REIT X IEEREH,
InstallPlanFailed 1T R B & 211 %1 R,
ResolutionFailed VT [ B fR R T AR AT SR UL,

p= 31

XA Red Hat OpenShift Service on AWS &t Operator HH Cluster Version
Operator (CVO)EH, ©113%% Subscription %%, K FA#RK Operator i Operator
Lifecycle Manager (OLM) &, ©fIEfH Subscription X%,

=
=
B

B XRE R

4.9.2. {§if CLI & & Operator ] FRA

EaTLAUER CLI & Operator 11K

FeREH
[ ]
e[ LM AB A dedicated-admin A& i £,
[ ]
B %% OpenShift CLI(oc).
pi% =

Y Operator 1T :
I $ oc get subs -n <operator_namespace>
{# M oc describe fp % Subscription B :

I $ oc describe sub <subscription_name> -n <operator_namespace>
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Eefitth, %3 Operator iT K RE M Conditions &84, ELLTRH
i1, CatalogSourcesUnhealthy &£{4-KB B false R, HAFTAE R A EFRABREE -

i

Name: cluster-logging

Namespace: openshift-logging

Labels: operators.coreos.com/cluster-logging.openshift-logging=
Annotations: <none>

API Version: operators.coreos.com/vialpha1

Kind: Subscription
# ...
Conditions:
Last Transition Time: 2019-07-29T13:42:57Z
Message: all available catalogsources are healthy
Reason: AllCatalogSourcesHealthy
Status: False
Type: CatalogSourcesUnhealthy
# ...

2XiA Red Hat OpenShift Service on AWS %2f Operator H Cluster Version
Operator (CVO)E, ©f13%% Subscription X%, K FARK Operator i Operator
Lifecycle Manager (OLM) &, {124 Subscription &,

4.9.3. {£f CLI && Operator BFRIKRA

EaTLAUER CLI & Operator BERAIRE,

FEREH
[ ]
e[ LA B dedicated-admin & i n £,
[ ]
B %% OpenShift CLI(oc).
pi% &2



FH RN PRNERER, fiin, EaLURE openshift-marketplace 28], %K%
E AFRESCEMNBXIE :

I $ oc get catalogsources -n openshift-marketplace

i

NAME DISPLAY TYPE PUBLISHER AGE
certified-operators Certified Operators grpc Red Hat 55m
community-operators Community Operators grpc Red Hat 55m
example-catalog Example Catalog grpc Example Org 2m25s
redhat-marketplace Red Hat Marketplace grpc Red Hat 55m
redhat-operators  Red Hat Operators grpc Red Hat 55m

f£F oc describe 45 iIKENA X B RBMIFEHENIRE -

I $ oc describe catalogsource example-catalog -n openshift-marketplace

LTl N
Name: example-catalog
Namespace: openshift-marketplace
Labels: <none>

Annotations: operatorframework.io/managed-by: marketplace-operator
target.workload.openshift.io/management: {"effect":
"PreferredDuringScheduling™}
API Version: operators.coreos.com/vialpha1
Kind: CatalogSource
# ...
Status:
Connection State:
Address: example-catalog.openshift-marketplace.svc:50051
Last Connect: 2021-09-09T17:07:35Z
Last Observed State: TRANSIENT_FAILURE
Registry Service:
Created At: 2021-09-09T17:05:45Z
Port: 50051
Protocol: grpc
Service Name: example-catalog
Service Namespace: openshift-marketplace
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ELEpIHEHDh, SEWRINIKSZ TRANSIENT FAILURE, HRAERRBAFREIE

B I ]
3.
5 B B SRR er B 22 H P A9 pod :
I $ oc get pods -n openshift-marketplace
it
NAME READY STATUS RESTARTS AGE
certified-operators-cvonn 11 Running 0 36m
community-operators-6v8Ip 1/1  Running 0 36m
marketplace-operator-86bfc75f9b-jkgbc 1/1  Running 0 42m
example-catalog-bwt8z 0/1  ImagePuliBackOff 0 3m55s
redhat-marketplace-57p8c 1/1  Running 0 36m
redhat-operators-smxx8 1/1  Running 0 36m
HEAZEEBOREREN, REZGAZENGHEKREE— pod. FHAIENRH
i1, example-catalog-bwt8z pod HIIRAR ImagePullBackOff, IIRAFRRAIEE XIRMNZRSI
BRI ],
4.

{1 oc describe 41 E pod BURINEZHHE R -

I $ oc describe pod example-catalog-bwt8z -n openshift-marketplace

Tl R
Name: example-catalog-bwt8z
Namespace: openshift-marketplace
Priority: O

Node: ci-In-jyryyg2-f76d1-ggdbg-worker-b-vsxjd/10.0.128.2

Events:
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Type Reason Age From Message

Normal Scheduled 48s default-scheduler Successfully assigned
openshift-marketplace/example-catalog-bwt8z to ci-In-jyryyf2-f76d1-fgdbq-worker-b-
vsxjd

Normal Addedinterface 47s multus Add eth0 [10.131.0.40/23] from
openshift-sdn

Normal BackOff 20s (x2 over 46s) kubelet Back-off pulling image
"quay.io/example-org/example-catalog:v1"

Warning Failed 20s (x2 over 46s) kubelet Error: ImagePullBackOff

Normal Pulling 8s (x3 over 47s) kubelet Pulling image "quay.io/example-
org/example-catalog:v1"

Warning Failed 8s (x3 over 47s) kubelet Failed to pull image

"quay.io/example-org/example-catalog:v1": rpc error: code = Unknown desc = reading
manifest v1 in quay.io/example-org/example-catalog: unauthorized: access to the
requested resource is not authorized

Warning Failed 8s (x3 over 47s) kubelet Error: ErrimagePull

HEAEA RS, HUERRRERRINFRES| B&RE BN Em LA R, B
M, REIGHEAIREFMARSEERTIEN registry .,

Hith BHIR

gRPC 3#4 : EERES

4.9.4. #if) Operator pod K7

R LS SR B Operator pod KRERKE, A ATLUKEREHR Operator pod ik,

FeREH
[ ]
Ea[ LM AB A dedicated-admin & i n £,
[ ]
API BRS5R BT LUE E TE,
[ ]
B %% OpenShift CLI(oc).
pi% &2

®
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B & B2 1769 Operator, Hith&3E Operator ik, "I AMFLZFHEIER :
I $ oc get clusteroperators

BIHH7E Operator i 22 A2 1TH Operator pod, L% pod A&, BREMER :
I $ oc get pod -n <operator_namespace>

HitH 141 Operator pod ik :

I $ oc describe pod <operator_pod_name> -n <operator_namespace>
4.9.5. £k Operator Hi&

MREE Operator [, fEAILAM Operator pod HEHKEEFHIZERE R

AR
[
EaILI{EA RS dedicated-admin B iR,
[
API BRS5DRRTLAE B T4,
[
B %% OpenShift CLI(oc).
[
154 control plane = control plane 123352 REE &,
it 3

FiItH{E Operator x4 Z2 B ;21T Operator pod, A% pod RRE. EEHMER :
I $ oc get pods -n <operator_namespace>

7 Operator pod A :
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I $ oc logs pod/<pod_name> -n <operator_namespace>

#15 Operator pod RAS M ES, N LARSHAT £—Niis, HhaAEISBNE
. MRTEBHHAR :

I $ oc logs pod/<operator_pod_names -c <container_name> -n <operator_namespace>

MR API TEEETE, E#EH SSH kEEFSEA control plane 77 :x_LH Operator pod 1
A#B®E, § <master-node>.<cluster_names.<base_domain> &t h3& XM,

FiI 54 control plane 7752 LM pod :

I $ ssh core@<master-node>.<cluster_names.<base_domain> sudo crictl pods

b.
X FAEMkK £~ Ready 3R7AM Operator pod, #4127 Pod BIIRE. fF
<operator_pod_id> &ty t—mmphdi 5 # Operator pod ID:
$ ssh core@<master-node>.<cluster_names.<base_domain> sudo crictl inspectp
<operator_pod_id>
c.
FItH 5 Operator pod XM :
$ ssh core@<master-node>.<cluster_names.<base_domain> sudo crictl ps --pod=
<operator_pod_id>
d.
X FEMkK 2 Ready IRAM Operator B33, HIFMRERRORE, F
<container_id> &l E—aSHiBPhHIHKASS ID:
$ ssh core@<master-node>.<cluster_names.<base_domain> sudo crictl inspect
<container_id>
e.

KB MK ES Ready IRREM Operator A2HIHR. ¥ <container_id> &#h E—
D I A 2R ID:

$ ssh core@<master-node>.<cluster_names.<base_domain> sudo crictl logs -f
<container_id>
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i21T Red Hat Enterprise Linux CoreOS (RHCOS)# Red Hat
OpenShift Service on AWS 4 £#TT A a1, BT Operator 3N
SHEW, FREIEA SSH UiREHTT R, XA SSH BEZIBUE
Ail, 1HIZ1T oc adm must gather f1Hfth oc S B EIIERE AILUREHEH
B, B2, MR Red Hat OpenShift Service on AWS API Ralfl, =&
kubelet ZEFBIR T R LR IEETE, oc BIENASZRIRM, EXFHMERT,

o LUg A ssh core@<node>.<cluster_names>.<base_domain> 3&ija] 77
5
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%8 5% Ft’% OPERATOR

5.1. X F OPERATOR SDK

Operator Framework — /1" FEIEQ, ATFUEN. BatART BNARER Kubernetes R4
M 2R, B Operator, Operator #If Kubernetes el BRI RSO BEIMLHEST, MEH.
VEURSHNRE, ENEEBIE Kubernetes Tl fTH{EMhAiZ1T,

Operator BB FR{LX) Kubernetes LS 2, BREMMNAREFNER, A, IEHE Operator
HAES, fmii—%skik, MERERS] APl BEFIRSEURBRZESLIIEE (X2SBEST
B) .

Operator SDK & Operator Framework — M H#, BRH#T — 4757 m (CL) ITE, #
Operator 74 A 51 FISEHEE. Wi F1ERZE Operator.

B

Z1983% 8 Operator SDK CLI TERRA, S1F Operator % B XHEMNKTR
S#F A, IFXIELUSM Red Hat OpenShift Service on AWS & fThiRAhflfBR. ZLIgHt
EHARTE AP REINENEFERESNZRE, AHERTEREH
7, FHIFELUSM Red Hat OpenShift Service on AWS & 1ThiRA< il B&.

% FRIE#H Operator WiH, FEUFMALIIEZHEH Operator SDK k%, HiA
Operator i E K Operator fE& aTLUEA Red Hat OpenShift Service on AWS 4 KX 75l
Operator SDK CLI TEjRAR4FHTIB, FHOIRRIXIEHIRAKN Red Hat OpenShift
Service on AWS i Operator & {Thix4,

LIRS Operator T H8XMEMBEGR RAHRFTH, XEAMBHRIZITNIIEEMNAE
APl BASBRFHREEMHRMNEX CVE MRS E,

£F Ansible 19 Operator %i H B E il 5%

EF Helm 89 Operator T B B9 E R &

X Operator SDK X, # X4 RRABE R, FSH Operator SDK
(Operator Framework),
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J34t 4. {8 Operator SDK?

Operator SDK &1k TiX—HJE Kubernetes R4ENHAEFHNTE, EREFAZERETNAERSN
B{EMIR, Operator SDK FAYBHE 7iX—EER, mMBEABTHETFZE LERIIEE (M metering sk
) iRnERAEE,

Operator SDK 2—MEZ, ©{#M controller-runtime X {E Operator W45, FEBLUTH
14 :

=% APl ik, ATEEWIMmEIRIFZHE
XEMNBERTER, ATRESISHIA

5 Operator Lifecycle Manager (OLM) %£8%, b TR EHITE. REHZTH
Operator

V' EY, Z&E WA Operator A

f6br (metrics) 7EET Go B Operator FBzhik&E, FTEE Prometheus Operator H15%
B

B2 dedicated-admin /j[7] Red Hat OpenShift Service on AWS i operator ff&, aILUER
Operator SDK CLI 123& Go. Ansible. Java 5k Helm 7% B 2/ Operator, Kubebuilder fEHEF
Go i Operator Hf9 R Rk AFl Operator SDK s, XEBKEIAM Kubebuilder T B o L%
Operator SDK — - FHFF4RLE T 1,

Red Hat OpenShift Service on AWS 4 ¥ Operator SDK 1.31.0,

5.1.1. 4.2 Operator?

BXREZXK Operator BLZHIAERBR, FSH 7 ## Operator,
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5.1.2. FA TER

Operator SDK 1Rt LA F TE7kFF 4 $HY Operator :

{1/ Operator SDK {752 mE (CLI) filE Operator WiH.

2.
i FINE & X BHRE X (CRD) & U ETR AP,
3.
{81/ Operator SDK API }5& E AR,
4.
EIEEMNLIBEF T E X Operator B2, A Operator SDK API 55R3H,
5.

{81/ Operator SDK CLI B4R Operator Z8&E HL,

5.1. Operator SDK T{FF

Operator SDK Build, test, iterate

{
} Operator manifest

Foundation Publish Operator image

Test locally Test with live cluster

E=%5 L, (M Operator SDK B Operator &7f Operator & & X I B2 B rh A ER 5 45 W A0 B
EAXNEY, FHRIWEED AN AERRNRE,

5.1.3. Hh F5iR

A\UEM Operator fEEFSES

5.2. % OPERATOR SDK CLI
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Operator SDK 12t 7 —4 5175 m (CLI) T8, Operator FAAGAIfEASRGE. NAMNEEE
Operator, #EaILI{E T ik L %% Operator SDK CLI, LUMEM#4FF14%5 B 28 Operator,

B

£1483%¥89 Operator SDK CLI TERRA, S1F Operator % B AL RN TR
B#FH, XIELUSH Red Hat OpenShift Service on AWS & fThiRA<ehiltig, 21485
EHARTEeRAEPREINENEFERESENZR, AHERTEREH
7, FHIFELUEM Red Hat OpenShift Service on AWS & fThiRA< il B&.

X FOIEEH Operator HiH, FEEMAZIIEZIFM Operator SDK k4, IH
Operator i E 4 Operator fEE aTLLEA Red Hat OpenShift Service on AWS 4 KX 75
Operator SDK CLI TEjRARFFHTIB, FOIBRIXIEHIRAKN Red Hat OpenShift
Service on AWS i Operator & 1ThR4<,

LIRS Operator T B8 XHEMBEGR RAHRFTM, XLEAMBHRIZITN TGN E
APl BASBERFHREEMFRMNEX CVE MERGE,

ETF Ansible i Operator i H B9 E il 55 %

EF Helm 89 Operator T B BRI &

X Operator SDK FXZHfh. # X4 RRANE R, FESH Operator SDK
(Operator Framework),

B21 dedicated-admin iJi[7] Red Hat OpenShift Service on AWS i operator ff&, =ILAfER
Operator SDK CLI 123& Go. Ansible. Java 5k Helm 71’ E 2# Operator, Kubebuilder fEhEF
Go K Operator HIf9 R Rk AFl Operator SDK s, XEBKEIAM Kubebuilder T B o L%
Operator SDK — - AFH4RLET4E.

5.2.1. #£ Linux _£%3 Operator SDK CLI
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&\ LA Linux £%&3% OpenShift SDK CLI T&,

FERFH
[ ]
Go v1.19+
[ ]
docker v17.03+. podman v1.9.3+ =k buildah v1.7+
ik
1.
PEAZI OpenShift Gkt .
2.
MERHH 4 Bxrh, THEMT Linux B tarball B&RHTARA,
3.

rass -
I $ tar xvf operator-sdk-v1.31.0-ocp-linux-x86_64.tar.gz
AT HET -
I $ chmod +x operator-sdk
JHRENM operator-sdk —i#FEISC#BE PATH thig—4 B,
7
17 PATH :
I $ echo $PATH

I $ sudo mv ./operator-sdk /usr/local/bin/operator-sdk

173


https://golang.org/dl/
https://mirror.openshift.com/pub/openshift-v4/x86_64/clients/operator-sdk/

Red Hat OpenShift Service on AWS 4 Operator

%% Operator SDK CLI f5, RiFrEeR2ETH :

I $ operator-sdk version

i

I operator-sdk version: "v1.31.0-ocp", ...

5.2.2. 7t macOS %% Operator SDK CLI

&0 LAfE macOS _E%& % OpenShift SDK CLI T &,

SeRFH
[ ]
Go v1.19+
[ ]
docker v17.03+. podman v1.9.3+ =k buildah v1.7+
it 3
1.
X F amd64 2249, #HAZl amd64 Z2FJ89 OpenShift Giffkih s,
2.
MERHM 4 Bxd, T macOS M tarball BxF kA,
3.

BITLAF a4, 7 amd64 ZRf9f# S Operator SDK T4 :
I $ tar xvf operator-sdk-v1.31.0-ocp-darwin-x86_64.tar.gz
BT T e BRI T -
I $ chmod +x operator-sdk
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BTUT&®S, [SHEIM operator-sdk —i##IX#4-#% 3 PATH EBB Frh :

R
BfTLA TS E PATH
I $ echo $PATH

I $ sudo mv ./operator-sdk /usr/local/bin/operator-sdk

%% Operator SDK CLI 5, 21T FafRKiE_RE T :

I $ operator-sdk version

i

I operator-sdk version: "v1.31.0-ocp", ...

5.3. £F GO ¥y OPERATOR

5.3.1. &F Go B9 Operator B operator SDK 153

Operator SDK i Go 4&f2i5 S 2 el LLFI A Operator SDK ) Go BB EXH, N

Memcached #JE8ETF Go I Operator ~fil. HHABEFMAETEREREE.,
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B

Z148Z#¥6 Operator SDK CLI TERgA, @1F Operator T BHEXHEMNIKTE
B#FA, XIELUSM Red Hat OpenShift Service on AWS & fThiRA<ehiltig, 2185
EHRIRTEREARPREHINMDENEFEREENXR, BIERFABREN
¥, FIFELUSH Red Hat OpenShift Service on AWS & fThR A SR,

Xf FAIE#H Operator iH, FEIFALZIIEZHH Operator SDK k%, BiA
Operator HiEM Operator fF& "I LA Red Hat OpenShift Service on AWS 4 & 7
Operator SDK CLI TEjRARFFHTIB, FHOIRBRFIEHIRAKN Red Hat OpenShift
Service on AWS i Operator & 1ThR4<,

LAF5 Operator T HI8XMEM GG RAHRFTH, XLEAMBHRIZITNIIEENAE
APl BASBERFHEREEMFHRMNEX CVE MRS E,

ET Ansible 9 Operator 5 H 9 E il 55 %

£F Helm B9 Operator i B B9 EL il i %

A Operator SDK FZHi. #H X4 RRANE R, FESH Operator SDK
(Operator Framework),

WEiFLLTFH A Operator Framework #0243k se s tid 12 -

Operator SDK
operator-sdk CLI TE# controller-runtime /% API
Operator Lifecycle Manager (OLM)

£ #rh Operator L%, AFMETABKVIFEER (RBAC)

AHEMAA L OpenShift Container Platform XFIE T Go i Operator FHi4
{1/ Operator SDK Hi¥4,
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5.3.1.1. AliRSM

[}
B %%k operator SDK CLI

B2 %% OpenShift CLI (oc) 4+

Go 1.19+

A ESA dedicated-admin H{BRH oc EXFI Red Hat OpenShift Service on AWS £2f

BERVFERBAIEER, HXEENEEELIRE N ATNEFEE, bHECE— DBk
pull secret

Hith BHIR

[ ]
%% Operator SDK CLI

OpenShift CLI A[]

5.3.1.2. llE—4TiH

{#1/ Operator SDK CLI fll#£75 memcached-operator ) iH,

iz
1.
HUEBE—TEX -
I $ mkdir -p $HOME/projects/memcached-operator
2.

HANZEXE -

I $ cd $HOME/projects/memcached-operator
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HUEX Go BUIRHISIHF :
I $ export GO111MODULE=0n
j21T operator-sdk init fp5 LA#IAR{LTIHE -

$ operator-sdk init \
--domain=example.com \
--repo=github.com/example-inc/memcached-operator

operator-sdk init S8 SERIAEA Go H&E#.

operator-sdk init S5 —4 go.mod X#, AT Go &, TE0IE $GOPATH/src/ 1
BNRZE -repo 1, BANEBRRNXHRERABRIEIREE,

5.3.1.2.1. PROJECT X

operator-sdk init #8442 —4 Kubebuilder PROJECT X4, MTiiH root iz{THIGEE
operator-sdk sp LA K help fitE RIEEUZ X, FHERRWMBRRE) Go. i :

domain: example.com

layout:

- go.kubebuilder.io/v3

projectName: memcached-operator

repo: github.com/example-inc/memcached-operator

version: "3"

plugins:
manifests.sdk.operatorframework.io/v2: {}
scorecard.sdk.operatorframework.io/v2: {}
sdk.x-openshift.io/v1: {}

5.3.1.2.2. XF Manager
Operator WEEEF=Z main.go X, ©Ha{LIHE1T Manager, Manager 2 BaiFMAE B E
X ¥R (CR) APIEXMAR, FiEXBEMNLZ{TEEHIZRH webhook,

Manager =T ARSI AT 1221 25 1 A1 B iR e ep 4 22 H] -

178


https://golang.org/ref/mod
https://godoc.org/github.com/kubernetes-sigs/controller-runtime/pkg/manager#Manager

% 53 FF&Z OPERATOR

I mgr, err := ctrl.NewManager(cfg, manager.Options{Namespace: nhamespace})

ZIAMBER T, Manager &%l Operator Biz{Ttp & Z2iE, EWNMFAEHRAZEN, EalLUF
namespace LT EHZE :

I mgr, err := ctrl.NewManager(cfg, manager.Options{Namespace: ""})

&R eI LA MultiNamespacedCacheBuilder ThEEE =R BN h B RIS -

var namespaces []string ﬂ
mgr, err := ctrl.NewManager(cfg, manager.Options{ 9
NewCache: cache.MultiNamespacedCacheBuilder(hamespaces),

)

LEZRAEETIE N

2]

BIE Cmd 155 LURHH = RIBSCR G A

5.3.1.2.3. X FZ4 API

E0IE APl FIRHIZRa0, EEEEN Operator EEEESZ N API 4, FBIEEE T H1H APl 92X
NER, BERSRTEGRRESZRFZY AP, EaJLLETTU TGRS -

I $ operator-sdk edit --multigroup=true
XA TEH T PROJECT X, ZXHRIZREULLTRAI

domain: example.com
layout: go.kubebuilder.io/v3
multigroup: true

SFZHTIH, APl Go REXXHATE apis/<group> /<versions> / BB, #HISRA
controllers/<group> / BxHfllEE, RGN EH Dockerfile,

Hith 5w
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BXRIBASHG BN, 1§50 Kubebuilder 3245,

5.3.1.3. BE APl fNi%HIg3

{1 Operator SDK CLI il HE X FiIRE X (CRD) API {#ZHIZE,

i
1.
BT TR A& B4 cache. hxadv1 #lFHh3 Memcached i API :
$ operator-sdk create api \
--group=cache \
--version=v1\
--kind=Memcached
2.

R, KAy ROEFRAHEHE

Create Resource [y/n]

y
Create Controller [y/n]

y

i

Writing scaffold for you to edit...
api/vi/memcached_types.go
controllers/memcached_controller.go

it A7 api/vi/memcached_types.go #1 controllers/memcached_controller.go H14 X
Memcached %58 API,

5.3.1.3.1. & API

iE X Memcached HE X FHE (CR) B API,
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Pt

& api/vi/memcached_types.go Hf¥ Go KBIE X, FHEHLLT spec #l status :

// MemcachedSpec defines the desired state of Memcached
type MemcachedSpec struct {

// +kubebuilder:validation:Minimum=0

// Size is the size of the memcached deployment

Size int32 “json:"size"

}

// MemcachedStatus defines the observed state of Memcached
type MemcachedStatus struct {

// Nodes are the names of the memcached pods

Nodes []string ‘json:"nodes™

}
BRI R ST A BEOAHS :
I $ make generate
7

EEBEMT *_types.go XHE, EFLZETT make generate B HIZ FRE R 4 RAK
Mo

LAt Makefile B#14H controller-gen 25-3K & % api/v1/zz_generated.deepcopy.go X
#, XEEAIRREER APl Go KRIE USEI T runtime.Object #0, A Kind KEIERWAMSE
o

5.3.1.3.2. &£ 5 CRD &

1Ef# [ spec #l status FEXMAE X FHRE X (CRD) KikbricE LG, EaILl4ER CRD & H,
ik =
BT RS LLE RIS CRD JBH -
I $ make manifests

It Makefile B¥RrEAM controller-gen SLARRFIE
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config/crd/bases/cache.example.com_memcacheds.yaml 3 #-s 4 CRD &5,

5.3.1.3.2.1. XF OpenAPI ik

LERGEHE, openAPIV3 XA 7INT spec.validation sy CRD & #ich, I UFH AT
Kubernetes £ Memcached BHE X %R (CR) fI@skEHI K IFHPRE M,

tcsCER eI T AER APl BBERIE, XM RS +kubebuilder:validation RiZ%,

Hih 5w

MB AKX API KB ERAIFCHNESHFIMER, HSHLLT Kubebuilder 344 :
CRD 4Bk
Markers (¥Ric)
OpenAPIv3 KiEFric 5z

X CRD ##9 OpenAPIv3 FiEEXMIFE, 1HSH Kubernetes 344,

5.3.1.4. SR HIER

QR API IRHISRE, SR LUSCHEHIZ 2 .

EXRGIG, FF4ERBEEFIZR S controllers/memcached_controller.go iy LA FRFIsE
-

1l 5.1. memcached_controller.go =%l

Licensed under the Apache License, Version 2.0 (the "License");

/*
Copyright 2020.
you may not use this file except in compliance with the License.
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You may obtain a copy of the License at
http://www.apache.org/licenses/LICENSE-2.0

Unless required by applicable law or agreed to in writing, software

distributed under the License is distributed on an "AS IS" BASIS,

WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
See the License for the specific language governing permissions and

limitations under the License.

*/

package controllers

import (
appsv1 "k8s.io/api/apps/vi"
corevi1 "k8s.io/api/core/v1"
"k8s.io/apimachinery/pkg/api/errors"
metav1 "k8s.io/apimachinery/pkg/apis/meta/vi"
"k8s.io/apimachinery/pkg/types"
"reflect”

"context"

"github.com/go-logr/logr"
"k8s.io/apimachinery/pkg/runtime"

ctrl "sigs.k8s.io/controller-runtime"
"sigs.k8s.io/controller-runtime/pkg/client”
ctrllog "sigs.k8s.io/controller-runtime/pkg/log"

cachev1 "github.com/example-inc/memcached-operator/api/v1"

~—

// MemcachedReconciler reconciles a Memcached object
type MemcachedReconciler struct {

client.Client

Log logr.Logger

Scheme *runtime.Scheme

}

/
+kubebuilder:rbac:groups=cache.example.com,resources=memcacheds,verbs=get;
list;watch;create;update;patch;delete

/
+kubebuilder:rbac:groups=cache.example.com,resources=memcacheds/status,ver
bs=get;update;patch

/
+kubebuilder:rbac:groups=cache.example.com,resources=memcacheds/finalizers,
verbs=update

/
+kubebuilder:rbac:groups=apps,resources=deployments,verbs=get;list;watch;crea
te;update;patch;delete

// +kubebuilder:rbac:groups=core,resources=pods,verbs=get;list;

// Reconcile is part of the main kubernetes reconciliation loop which aims to

// move the current state of the cluster closer to the desired state.
// TODO(user): Modify the Reconcile function to compare the state specified by
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// the Memcached object against the actual cluster state, and then

// perform operations to make the cluster state reflect the state specified by
// the user.

/

// For more details, check Reconcile and its Result here:

// - https://pkg.go.dev/sigs.k8s.io/controller-runtime@v0.7.0/pkg/reconcile

func (r “‘MemcachedReconciler) Reconcile(ctx context.Context, req ctrl.Request)
(ctrl.Result, error) {
//log := r.Log.WithValues("memcached", req.NamespacedName)
log := ctrllog.FromContext(ctx)
// Fetch the Memcached instance
memcached := &cachevi.Memcached{}
err := r.Get(ctx, req.NamespacedName, memcached)
if err = nil {
if errors.IsNotFound(err) {
// Request object not found, could have been deleted after reconcile
request.
// Owned objects are automatically garbage collected. For additional
cleanup logic use finalizers.
// Return and don't requeue
log.Info("Memcached resource not found. Ignoring since object must
be deleted")
return ctrl.Result{}, nil
}
// Error reading the object - requeue the request.
log.Error(err, "Failed to get Memcached")
return ctrl.Result{}, err

}

// Check if the deployment already exists, if not create a new one
found := &appsvi.Deployment{}
err = r.Get(ctx, types.NamespacedName{Name: memcached.Name,
Namespace: memcached.Namespace}, found)
if err != nil && errors.IsNotFound(err) {
// Define a new deployment
dep := r.deploymentForMemcached(memcached)
log.Info("'Creating a new Deployment”, "Deployment.Namespace",
dep.Namespace, "Deployment.Name", dep.Name)
err = r.Create(ctx, dep)
if err != nil {
log.Error(err, "Failed to create new Deployment”,
"Deployment.Namespace", dep.Namespace, "Deployment.Name", dep.Name)
return ctrl.Result{}, err
}
// Deployment created successfully - return and requeue
return ctrl.Result{Requeue: true}, nil
} else if err !=nil {
log.Error(err, "Failed to get Deployment")
return ctrl.Result{}, err

}

// Ensure the deployment size is the same as the spec
size := memcached.Spec.Size
if *found.Spec.Replicas != size {

found.Spec.Replicas = &size

err = r.Update(ctx, found)
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if err != nil {
log.Error(err, "Failed to update Deployment”,

"Deployment.Namespace", found.Namespace, "Deployment.Name", found.Name)

return ctrl.Result{}, err
}
// Spec updated - return and requeue
return ctrl.Result{Requeue: true}, nil

}

// Update the Memcached status with the pod names

// List the pods for this memcached's deployment

podList := &corevi1.PodList{}

listOpts := []client.ListOption{
client.InNamespace(memcached.Namespace),
client.MatchingLabels(labelsForMemcached(memcached.Name)),

}

if err = r.List(ctx, podList, listOpts...); err != nil {
log.Error(err, "Failed to list pods”, "Memcached.Namespace",

memcached.Namespace, "Memcached.Name", memcached.Name)

return ctrl.Result{}, err

}

podNames := getPodNames(podList.ltems)

// Update status.Nodes if needed
if !reflect.DeepEqual(podNames, memcached.Status.Nodes) {
memcached.Status.Nodes = podNames
err := r.Status().Update(ctx, memcached)
if err != nil {
log.Error(err, "Failed to update Memcached status™)
return ctrl.Result{}, err

}

return ctrl.Result{}, nil

}

// deploymentForMemcached returns a memcached Deployment object
func (r “‘MemcachedReconciler) deploymentForMemcached(m
*cachevi.Memcached) *appsvi.Deployment {

Is := labelsForMemcached(m.Name)

replicas := m.Spec.Size

dep := &appsvi.Deployment{
ObjectMeta: metav1.0ObjectMeta{
Name: m.Name,
Namespace: m.Namespace,
b
Spec: appsvi1.DeploymentSpec{
Replicas: &replicas,
Selector: &metav1i.LabelSelector{
MatchLabels: Is,
b
Template: corevi.PodTemplateSpec{
ObjectMeta: metav1.0ObjectMeta{
Labels: Is,

b
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Spec: corev1.PodSpec{
Containers: [Jcorevi.Container{{
Image: "memcached:1.4.36-alpine",
Name: "memcached",
Command: []Jstring{"memcached", "-m=64", "-0",
"modern”, "-v"},
Ports: [Jcorevi.ContainerPort{{
ContainerPort: 11211,

Name: "memcached”,
|33
h
b
b
b
}

// Set Memcached instance as the owner and controller
ctrl.SetControllerReference(m, dep, r.Scheme)
return dep

}

// labelsForMemcached returns the labels for selecting the resources
// belonging to the given memcached CR name.
func labelsForMemcached(name string) map[string]string {
return map[string]string{"app"': "memcached", "memcached_cr": nhame}

}

// getPodNames returns the pod names of the array of pods passed in
func getPodNames(pods [Jcorevi.Pod) [Istring {
var podNames []string
for _, pod := range pods {
podNames = append(podNames, pod.Name)

}

return podNames

}

// SetupWithManager sets up the controller with the Manager.
func (r “‘MemcachedReconciler) SetupWithManager(mgr ctrl.Manager) error {
return ctrl.NewControllerManagedBy(mgr).
For(&cachev1.Memcached{}).
Owns(&appsvi.Deployment{}).
Complete(r)

[

RPHZEFIZS N EA Memcached BE X IR (CR) E{TATFHAZH -

WMEHFE Memcached BE, BIE—1,

RIREEKX/INE Memcached CR spec {&EHIX/MNMER.
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f£/ memcached Pod B9&#&EH Memcached CR KA.

TEB/NTT R T 2B A 12 25 40 o] 1 1 B R DA R e i 2 BB EA, 45 mT LABk X /NS SR iE #E
# AizfT Operator,

5.3.1.4.1. ¥HIER AR BER

controllers/memcached_controller.go H1i4 SetupWithManager() Thats & i{a i B2 H 25 3k
#i CR MH fbiFil Bz HAMERN FIR,

import (
appsv1 "k8s.io/api/apps/v1"

)...

func (r “‘MemcachedReconciler) SetupWithManager(mgr ctrl.Manager) error {
return ctrl.NewControllerManagedBy(mgr).

For(&cachevi.Memcached{}).

Owns(&appsvi.Deployment{}).

Complete(r)
}

NewControllerManagedBy() {24t 7 —MEHISR ISR, BATEMIERBAE.

for(&cachevi.Memcached{}) £ Memcached EE{FENER MK EETR, XF Memcached 3%
RS Add. Update =k Delete F4, HhiHfEI B2 1% Memcached ¥ & A X — A Request &
¥, HodalgmaZeENaiE,

owns(&appsvi.Deployment{}) ¥ Deployment K& {5 E N E WL HKHBIBR. % F Deployment
RBKEA Add. Update sk Delete £, SHLEBEFSNESINFHNEIESEmMAENEK,
EXpIth, mEEZMEIBEN Memcached ¥R,

5.3.1.4.2. ¥HIZRACE

EA U RN E G EHES, Hn -

{5 MaxConcurrentReconciles Ul E{EHIZHF L MR AEE, HEIAEN1:

I func (r “‘MemcachedReconciler) SetupWithManager(mgr ctrl.Manager) error {
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return ctrl.NewControllerManagedBy(mgr).
For(&cachevi.Memcached{}).
Owns(&appsvi.Deployment{}).
WithOptions(controller.Options{
MaxConcurrentReconciles: 2,
hE
Complete(r)

{8/ predicates i IEW I E £,

YEFE EventHandler RESERBUEMEM4RHNAR, LA RBIANE R, o FHIEM
MEBBHRE S 241 Operator X%, EaILI{EMA EnqueueRequestsFromMapFunc A EBEFENS
W EHERE O —HERDFIFER,

BXRXEREMHMAENIFE, 1§23 L% Builder #1 Controller GoDocs.

5.3.1.4.3. HAREIA

BIERBBE - HRASBINR, BHELIT HhIHHEAE Reconcile() 73k, PhATEI BT

Request Z#{%%#, ZSBERMNEZEDEREFTIFENNR Memcached H6p 8 22 A F1 4 #reE -

188

import (
ctrl "sigs.k8s.io/controller-runtime”

cachev1 "github.com/example-inc/memcached-operator/api/v1"

)...

func (r “‘MemcachedReconciler) Reconcile(ctx context.Context, req ctrl.Request) (ctrl.Result,
error) {

// Lookup the Memcached instance for this reconcile request

memcached := &cachevi.Memcached{}

err := r.Get(ctx, req.NamespacedName, memcached)

RIBROME, S5RMER, HRIRKEFHF, AR TERSBRMA

// Reconcile successful - don't requeue
return ctrl.Result{}, nil

// Reconcile failed due to error - requeue
return ctrl.Result{}, err

// Requeue for any reason other than an error
return ctrl.Result{Requeue: true}, nil


https://pkg.go.dev/sigs.k8s.io/controller-runtime/pkg/handler#EventHandler
https://godoc.org/github.com/kubernetes-sigs/controller-runtime/pkg/builder#example-Builder
https://godoc.org/github.com/kubernetes-sigs/controller-runtime/pkg/controller

8% 5% JF&Z OPERATOR

&9l LA Result.RequeueAfter 1% & 7L T RIAG EHBEFE K :

import "time"

// Reconcile for any reason other than an error after 5 seconds
return ctrl.Result{RequeueAfter: time.Second*5}, nil

k

N
P2
;

il

el LLREHT A RequeueAfter &M Result £ —4 CR,

8XhAR. BErmASEREHSSENEZER, E2H Controller Runtime Client API 3744,

5.3.1.4.4. f{BR#1 RBAC ;51

PRI RBEREN RBAC HIRRSEEENKIRRZE, Bii@id RBAC trickiEE, M :

/
+kubebuilder:rbac:groups=cache.example.com,resources=memcacheds,verbs=get;list;watch;
create;update;patch;delete

/
+kubebuilder:rbac:groups=cache.example.com,resources=memcacheds/status,verbs=get;upd
ate;patch

/
+kubebuilder:rbac:groups=cache.example.com,resources=memcacheds/finalizers,verbs=upd
ate

/
+kubebuilder:rbac:groups=apps,resources=deployments,verbs=get;list;watch;create;update;
patch;delete

// +kubebuilder:rbac:groups=core,resources=pods,verbs=get;list;

func (r “‘MemcachedReconciler) Reconcile(ctx context.Context, req ctrl.Request) (ctrl.Result,
error) {

}...

config/rbac/role.yaml i) ClusterRole *f & ¥t 8 K217 manifests tpHiN
controller-gen 3t T2 ML RTRIFRIC 2 B

5.3.1.5. S AREX K

Operator fFE T FF & ML EEM Operator, B4 dedicated-admin ARKER 5 RCEXT
Operator Lifecycle Manager (OLM)ZMBHIMEZ SR TEZ I, BEXRMCHEER, Operator 7t &
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TR IB T ERIME, FHIHMETL$4% Operands :

HTTP_PROXY

HTTPS_PROXY

NO_PROXY

N
p
;

]

AZI2EA HTTP_PROXY fEhRHIfEE &,

IE=S 0
[}
JBR T RESCHMH ORERERE.
i =
1.
444 controllers/memcached_controller.go 3, FHGESLIT :
a.
M operator-lib £S5 A proxy H# & :
import (
"github.com/operator-framework/operator-lib/proxy"
)
b.
¥+ proxy.ReadProxyVarsFromEnv helper Zhag MBI JAEIAS, FIFLEEMIME
Operand 145 :
for i, container := range dep.Spec.Template.Spec.Containers {
dep.Spec.Template.Spec.Containers[i].Env = append(container.Env,
proxy.ReadProxyVarsFromEnv()...)
}
2.

BT 7E config/manager/manager.yaml 3X#FZINEL FRERIXE Operator #E_ LIS
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ETE:

containers:
- args:
- --leader-elect
- --leader-election-id=ansible-proxy-demo
image: controller:latest
hame: manager
env:
- name: "HTTP_PROXY"
value: "http_proxy_test"

5.3.1.6. 7217 Operator

EfJEFFZ1T Operator, i%{# M Operator SDK CLI #i4F Operator, #AJ5{# M Operator Lifecycle
Manager (OLM)EBERIE R,

MR EFE OpenShift Container Platform 5 L #8E Operator A= Red Hat
OpenShift Service on AWS £&, NI ERBED :

£ Go BRFTEREA K ihiZ1T,

YE SRR ISR BB 1T,

R ET Go I Operator E 981 OLM MBI E21THI, HRRENTBESETH N
FEAZFNGR.

=
o
B

B A HbZ1T (OpenShift Container Platform 324%)

YE N EERIERE 21T (OpenShift Container Platform 3(4%)

5.3.1.6.1. ##i%F Operator {8/ Operator Lifecycle Manager #{TEBE
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5.3.1.6.1.1. #i4%f Operator

Operator 582 Operator SDK #1 Operator Lifecycle Manager (OLM) HIZRiAITEA
%, fRaILUE Operator SDK EFIEEFNHEE Operator Wi BN RSF @5k, { Operator a4t OLM fi
.

AR
TEFF & T {Euh L %% operator SDK CLI
B %% OpenShift CLI (oc) v4+

5/ Operator SDK #1441t operator iH

MR Operator EF Go, M@/ 8 Hr R4 B LAEE A 2505tk E Red Hat OpenShift
Service on AWS _Liz4T

£ Operator Wi H H3X#iZ1TELT make a4 R HIHEX Operator Bifk. ELLTHEH
B IMG SRS RER Ui RINE, S LIRIEFE#EES S (30 Quay.io) FiERREIKS.

MR -

I $ make docker-build IMG=<registry>/<user>/<operator_image_ name>:<tag>

i1 SDK iy Operator 4B Dockerfile )y go build B3I
GOARCH=amd64, iX®lLAfEIE AMD64 f9ZR e {k i
GOARCH=$TARGETARCH, Docker HZIfFfEA &% &N -platform F5E
B{E, *}F Buildah, SE{H -build-arg ELIX—BHM, NMEEZEL,
WBHEZ %M,

R EGHEE R iEE -

I $ make docker-push IMG=<registry>/<user>/<operator_image_name>:<tag>
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https://sdk.operatorframework.io/docs/advanced-topics/multi-arch/#supporting-multiple-architectures

% 53 FF&Z OPERATOR

iZ1T make bundle fp il Operator HF AT Y, ZeSHAZI S, HbaE
Operator SDK generate bundle #1 bundle validate F#45 :

I $ make bundle IMG=<registry>/<user>/<operator_image_name>:<tag>

Operator BB A E Hithik T MM EoR. AIBMEERN ATERF. make bundle 571
Operator Wi H LA T XHMEX :

B & ClusterServiceVersion X RIHHAAFF H¥X, %79 bundle/manifests
44 bundle/metadata K4 Gt BIE R %

config/crd BXsMIpH BE X FIRE L (CRD)

—4* Dockerfile bundle.Dockerfile

IG5, 8 operator-sdk bundle validate B35 UEX 304, LUBREE RIS
BRAR2IEMN,

BIAUTHSEMBEMAEX IR &R, OLM SHR3IB&RIEMFE Operator HFHE, %
B A— 1S NMRFIBK.

MR aBGR, ERAEEHXEEN registry. P &2 EMBHRITENEE,
% i& BUNDLE_IMG :

I $ make bundle-build BUNDLE_IMG=<registry>/<user>/<bundle_image_name>:
<tag>

HEX TN LR

I $ docker push <registry>/<user>/<bundle_image_name>:<tag>

5.3.1.6.1.2. {8 [ Operator Lifecycle Manager #8& Operator
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Operator Lifecycle Manager (OLM) w"I#BHETE Kubernetes (kb %3k, EHMEHE Operator
REBXRSESRER, OLM EilZ&Z7E Red Hat OpenShift Service on AWS E, FEH
Kubernetes § &iz1T, LMEE LR G EMEN TEMTER TX A Operator £ i EHAEEIhEERE
F3 Web #5l&# OpenShift CLI (oc).

Operator Bundle Format 2 Operator SDK #1 OLM BEKiAIT @ %, &EeILU$F Operator SDK
1£ OLM EHRFZfTHA AR, LBREERZT,

AR

TEFF & T {Euh L %% operator SDK CLI
HEEFHEE T registry 9 Operator RSB &

OLM L& E—PETF Kubernetes MR E (MNRfEA apiextensions.k8s.io/v1 CRD,
M v1.16.0 HXEHARA, #1 Red Hat OpenShift Service on AWS 4)

A REA dedicated-admin t{BREK i oc EFXFIERH

MR Operator EF Go, M@/ 8 Fr &4 B LAfEE A 25tk £ Red Hat OpenShift
Service on AWS _Liz4T

it

WALL T e DTESRE+iZE1T Operator :

$ operator-sdk run bundle \0
-n <namespace> \9
<registry>/<user>/<bundle_image_name>:<tag> 6

#Ha,

ik : AR T, ®EATE ~/.kube/config ST Y REEKMITI H h ik
Operator, #EBILLZRMN -n iRk A REXEFR RS 6422 3G,

run bundle G AIERETXHMEMB X, FHHEMA OLM R hZ3 Operator i
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©

MREEREHSE, %wHEMA quay.io/operator-framework/opm:latest YE 1 ERIA
FlHitk. MRIEET K, LS ERNATHEERETF RIS,

B

M Red Hat OpenShift Service on AWS 4.11 F7F#4, run bundle S EIA
% ¥F Operator BHXME T XHHHE%1&\, Operator HXEFFR SQLite HiE
FERg DR, BSELUERN A ThRADHER. il Operator fEERHTER
FBRBETFXHHEFEBR.

X BPATEU TR -

SIS A E&RNRSIB&R. RoIGETEHERAIENY, EAEHRRIRT MM
FHEFaARME L~ haa B X,

s mHmBESIGRENBRIER, LUE OperatorHub &EE % I Operator,

@it fllEE—4 OperatorGroup. Subscription, InstallPlan F1Fi& HtbprE bR
(8% RBAC) , ¥ Operator ZRERIER T,

5.3.1.7. I A E X FiR

% Operator J5, #EaILLET fIE— H Operator FEEERIRIMAE X HHE (CR) kElliKe,

FoRFMH

[ J
P ZREM Memcached Operator =~fjl, ©i24t Memcached CR

P RI%Z3k Operator Mp & 22[H, HlM, WR{EA make deploy 8 45EBE Operator :

I $ oc project memcached-operator-system
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%4 config/samples/cache_v1_memcached.yaml i Memcached CR FHnfl, {#H
BILUTHAE :

apiVersion: cache.example.com/v1
kind: Memcached
metadata:
name: memcached-sample
spec:

msize: 3
fillE CR:

I $ oc apply -f config/samples/cache_v1i_memcached.yaml

4,
R Memcached Operator 37~fll CR fIIEERE, HX/IEH :
I $ oc get deployments
iRl
NAME READY UP-TO-DATE AVAILABLE AGE
memcached-operator-controller-manager 1/1 1 1 8m
memcached-sample 33 3 3 1im
5.

& pod 1 CRIKE, LIAINHKEREHEH Memcached pod &FRE T,

¥#& pod:

I $ oc get pods

i
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NAME READY STATUS RESTARTS AGE

memcached-sample-6fd7¢98d8-7dqdr  1/1 Running 0 1m
memcached-sample-6fd7¢98d8-g5k7v  1/1 Running 0 im
memcached-sample-6fd7c98d8-m7vn7  1/1 Running 0 im

K& CRRE :

I $ oc get memcached/memcached-sample -0 yaml

i

apiVersion: cache.example.com/v1
kind: Memcached
metadata:

name: memcached-sample

spec:
size: 3

status:
nodes:
- memcached-sample-6fd7¢c98d8-7dqdr
- memcached-sample-6fd7c98d8-g5k7v
- memcached-sample-6fd7¢c98d8-m7vn7

BB RN,

B config/samples/cache_v1_memcached.yaml 34§, ¥ Memcached CR s
spec.size FEM 3 5:

$ oc patch memcached memcached-sample \
-p '{"spec":{"size": 5}}'\
--type=merge

i\ Operator EEAERE K/ :
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I $ oc get deployments

it
NAME READY UP-TO-DATE AVAILABLE AGE
memcached-operator-controller-manager 1/1 1 1 10m
memcached-sample 55 5 5 3m
7.
BT LT an 45 KiMHBR CR :
I $ oc delete -f config/samples/cache_v1i_memcached.yaml
8.

ARFEE PO,

NR{EAH make deploy 53Kl Operator, HZTUA RS :
I $ make undeploy
WMR{EMA operator-sdk run bundle 54 3&MliKX Operator, HZTLA T4 :

I $ operator-sdk cleanup <project_name>

5.3.1.8. Hfth ¥5iE

HBHET Go B Operator WIE#E, LLTfi# Operator SDK il H H K451,

MEAE TERSCENEONRE, NEER dedicated- admin ARSI G A UBE S
i&, =X~ Operator Lifecycle Manager (OLM)_L;zf789%F %€ Operator ;¥ A HE X CA iE+,

5.3.2. £F Go i Operator B 5

operator-sdk CLI ] 354 Operator WiH 45X scaffold %4 2 HIXH,
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B

4148389 Operator SDK CLI TEjRA, S1F Operator % B X RN TR
B#F A, XIELUSH Red Hat OpenShift Service on AWS & fThiRAehiltig, ZLi85T
EHTATERARPRREI N ENEFERES R, BhDhERFAEREH
¥, FIFELUSH Red Hat OpenShift Service on AWS & fThR A SR,

Xf FAIE#H Operator iH, FEIFALZIIEZHH Operator SDK k%, BiA
Operator TiiE i Operator £ aILUf§EF Red Hat OpenShift Service on AWS 4 & f5#
Operator SDK CLI TEjRAR4FHTIB, FOIBRIXEHRAKN Red Hat OpenShift
Service on AWS i Operator & {Thix4,

LIRS Operator T HIAXMEM GG REHFTH, XEAMBHRIZITNIIEEMAE
APl BASBERFHEREEMFHRMNEX CVE MRS E,

ET Ansible 9 Operator 5 H 9 E il 55 %

ETF Helm 89 Operator Ti B SRR E &

A X Operator SDK FZHi. #H X4 RRANE R, FESH Operator SDK
(Operator Framework),

5.3.2.1. £F Go NI H®RE

{81/ operator-sdk init 85 EMRBIET Go B9 Operator TiH (BIAKE) GESLUTXHMBX :

XH=B%

main.go

apis/

controllers/

config/

J3:p=

Operator WEBEF, XXLFE—IMHEES, ©R7E apis/ BxxHEMMBEEE L
YHRE . (CRD) , #2735 controllers/ B & IR A 2425,

7 Y. CRD AP| BB &, &% apis/<version> /<kind>_types.go X, N&E
MNERIRKBIE L AP, FHIEEHIZR P S A LT LU X L FR R,

EHIZHCIL, 4i%E controller/<kind>_controller.go x4, LA S iZRHIgR 0 EBIEE
TR R BRI T Z

ATFEERPIREILHIRM Kubernetes 58, &3F CRD. RBAC FliEH,
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XHHBEF &

Makefile AT R E RGBT,

Docker ARER5| RN Operator BTHA,

manifests/ Kubernetes ;& #. FAFEM CRD. 1Xi& RBAC I Operator SR E NERE.

5.3.3. BT Operator SDK i AEHETF Go H Operator % H

Red Hat OpenShift Service on AWS 4 ¥f Operator SDK 1.31.0, MR EBE TG LELRET
1.28.0 CLI, #&EeILlhlit sl 44F CLI EH = 1.31.0,

B8

41483256 Operator SDK CLI TERgA, @1F Operator i B AR HEMNIKTE
S#F A, IFXIELUSM Red Hat OpenShift Service on AWS & fThiRAhflfBR. ZLIgHt
EHRTEeREPREINENEFERESENZRE, AHERTEREGH
7, FHIFELUGM Red Hat OpenShift Service on AWS & fThiRA< il B&.

XF FAIEH Operator WiH, FAEIFEMAZIIEZHFH Operator SDK k%<, BIfH
Operator iEM Operator fF& AT LA Red Hat OpenShift Service on AWS 4 % 7
Operator SDK CLI TEjRARFFHTIB, FHOIRBRIEHRAKN Red Hat OpenShift
Service on AWS i Operator & 1ThR4<,

LIRS Operator T B8 XMEMBEGR RAHRFTH, XLEAMBHRIZITN I E
APl BASBEFHEREEMHRMNEX CVE MERSGE,

£F Ansible 19 Operator %i H BEL il B &

£F Helm B9 Operator i B B9 EL il i &

X Operator SDK A, #H X4 RRANER, FSH Operator SDK
(Operator Framework),

B2, ER{EINA Operator B RS Operator SDK 1.31.0 H3EEY, SEHITEFNEXS BF
BEMRM 1.28.0 LLSESI AMIMEXAMIFE S, EAJIIEZAIfEA 1.28.0 SIS 4T Operator HiH
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RFPITERS K,

5.3.3.1. 7y Operator SDK 1.31.0 EH&EF Go i Operator TiH

LUT#HBEH THT Go i Operator TiH, LIES 1.31.0 ¥7&,

AR &M
[}
B2 %%k operator SDK 1.31.0
[}
{8 Operator SDK 1.28.0 fl=sk4:#'#9 Operator TiH
¥ =

%% Operator i H M makefile, 3F Operator SDK RAEH = 1.31.0, MTHIFAR :

makefile =5l

# Set the Operator SDK version to use. By default, what is installed on the system is
used.

# This is useful for Cl or a project to utilize a specific version of the operator-sdk
toolkit.

OPERATOR_SDK_VERSION 2= v1.31.0 @)

FHhRAM 1.28.0 B h 1.31.0,

5.3.3.2. Hih ¥R

R 4B am TR RRAaENX

4 Operator SDK 1.16.0 F+Z % H
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F+4 Operator SDK v1.10.1 BT H

£%} Operator SDK v1.8.0 #+51H

5.4. XF ANSIBLE 9 OPERATOR

5.4.1. £F Ansible 1 Operator i operator SDK 58

operator FF & A G @l LA Operator SDK Hif] Ansible X3 5 Memcached #JE2E T Ansible

Rl Operator., HHRBEEEFHEFIAEEHEGRAY. FABENATUTIE :

B2 Memcached ZE

HAREBEBE XK/NE5 Memcached BiE X ¥R (CR) spec {5EHX/NER

{ /A status writer 778 memcached Pod &R EH Memcached CR &
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% 53 & OPERATOR

B

4148389 Operator SDK CLI TEjRA, S1F Operator % B X RN TR
B#FA, XIELUSM Red Hat OpenShift Service on AWS & fThiRA<ehiltig, 2185
EHRIRTEREARPREHINMDENEFEREENXR, BIERFABREN
¥, FIFELUSH Red Hat OpenShift Service on AWS & fThR A SR,

Xf FAIE#H Operator iH, FEIFALZIIEZHH Operator SDK k%, BiA
Operator TiiE i Operator £ aILUf§EF Red Hat OpenShift Service on AWS 4 & f5#
Operator SDK CLI TEjRAR4FHTIB, FOIBRIXEHRAKN Red Hat OpenShift
Service on AWS i Operator & 1ThR4<,

LAF5 Operator T B8 XMEM GG RAHRFTH, XLEAMBHRIZITN I E
APl BASBERFHEREEMFHRMNEX CVE MRS E,

ET Ansible 9 Operator 5 H 9 E il 55 %

ETF Helm 89 Operator Ti B SRR E &

A Operator SDK FZHi. #H X4 RRANE R, FESH Operator SDK
(Operator Framework),

I 2 alEF LU T # 4 Operator Framework #0ZH 452 -

Operator SDK
operator-sdk CLI TE# controller-runtime /% API
Operator Lifecycle Manager (OLM)

£ #rh Operator L%, AFMETABKVIFEER (RBAC)

AHEMAA L OpenShift Container Platform X#4s9E T Ansible 9 Operator
F4fEA Operator SDK Hi¥4,
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5.4.1.1. giiRSH

[ ]
B %% operator SDK CLI

2% % OpenShift CLI (oc) 4+

Ansible 2.15.0

Ansible Runner 2.3.3+

Ansible Runner HTTP Event Emitter plugin 1.0.0+

Python 3.9+

Python Kubernetes % i

{#AAA dedicated-admin F{BRAY oc & XTI Red Hat OpenShift Service on AWS 52f

BERVFERBAIGR, HXEGNEEELIRE N ATNEREE, HbHECE— DBk
pull secret

HAth B

[ ]
%% Operator SDK CLI

OpenShift CLI A[]

5.4.1.2. flE—1TiH

{81/ Operator SDK CLI flJ#% 7% memcached-operator #9 i H,

Y=
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MU EBE—TEX :

I $ mkdir -p $HOME/projects/memcached-operator
HAZBEX :

I $ cd $HOME/projects/memcached-operator

{#1/ ansible &{#21T operator-sdk init 45 LAFIEA{LTIE :

$ operator-sdk init \
--plugins=ansible \
--domain=example.com

5.4.1.2.1. PROJECT X

operator-sdk init #5544 HZE—4 Kubebuilder PROJECT 3, MIiH root iz1THE%E
operator-sdk sp LA K help il el EGZ X4, FHERRNWMBRREE Ansible, HI10 :

domain: example.com

layout:

- ansible.sdk.operatorframework.io/v1

plugins:
manifests.sdk.operatorframework.io/v2: {}
scorecard.sdk.operatorframework.io/v2: {}
sdk.x-openshift.io/v1: {}

projectName: memcached-operator

version: "3"

5.4.1.3. f|E API

{81/ Operator SDK CLI fl/& Memcached API,

BT TR &8 H A4 cache. hxadv1 #lFH3 Memcached i API :

$ operator-sdk create api \
--group cache \
--version vi\
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--kind Memcached \
--generate-role ﬂ

79 API £ Ansible fafa,

fil API J5, Operator HiH &L TR :

Memcached CRD
81F—1 Memcached %51
Manager (BEH#)

HFRAUTAERERRSHRDImERENER :
—AHhiAZR, BTLLZ Ansible fifask playbook

—A watches.yaml X#, ¥ Memcached ¥ iR%#%] memcached Ansible i &

5.4.1.4. B EMRE

BHRM Operator TiH, LUREHHAZH, HEX N Ansible fafa, SESXROIE. BHMER
Memcached ¥REHZ1T,

iy =

AT 5I45#9%8 # roles/memcached/tasks/main.yml 3244 :

- name: start memcached
k8s:
definition:

kind: Deployment

apiVersion: apps/v1

metadata:
name: '{{ ansible_operator_meta.name }}-memcached’
namespace: '{{ ansible_operator_meta.namespace }}'

spec:
replicas: "{{size}}"
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selector:
matchLabels:
app: memcached
template:
metadata:
labels:
app: memcached
spec:
containers:
- name: memcached
command:
- memcached
--m=64
--0
- modern
--v
image: "docker.io/memcached:1.4.36-alpine"
ports:
- containerPort: 11211

X memcached AR EE memcached BBEH XBIBE KN,

1871 %%k roles/memcached/defaults/main.yml 3X#, J71#E Ansible A ERANT &
TERIAE :

# defaults file for Memcached
size: 1

AL TS5 E$T config/samples/cache_v1_memcached.yaml X4+ Memcached
RPIBER -

apiVersion: cache.example.com/v1
kind: Memcached
metadata:
labels:
app.kubernetes.io/name: memcached
app.kubernetes.io/instance: memcached-sample
app.kubernetes.io/part-of: memcached-operator
app.kubernetes.io/managed-by: kustomize
app.kubernetes.io/created-by: memcached-operator
name: memcached-sample
spec:
size: 3

BEXHR (CR) spec IR EXYE BN L 2L HLE Ansible,
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1£i217 Ansible A, Operator 2% spec FEFhrrAEEMNEFREH snake
case, BEVNEFHHH TR, Hli, spec M serviceAccount £ Ansible & Z5pK
service_account,

R o] L@ £ watches.yaml 32 5F snakeCaseParameters £k & 7y false ¥
ERXNERK, BUUELE Ansible xR EHuT — R BEIE, LIARN AER KSR
iAo

5415 FAKREXRHF

Operator {E& AT T4 T RS CEEM Operator, B4 dedicated-admin f BEE G ECE T
Operator Lifecycle Manager (OLM)ZMBFIMEZ SR TEZ I, BXRMCHEER, Operator it &
LUTFIRAER BT E0IME, FHIHMATL$4% Operands :

HTTP_PROXY

HTTPS_PROXY

NO_PROXY

N
p
;

4l

AHI2EA HTTP_PROXY #Eh=HIfEL &,

AR
[ ]
BA T EECEREME O R IEER,
it 3
1.
B EALLTAREEH roles/memcached/tasks/main.yml X4, S ETERMEIEE
/o

env:
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- name: HTTP_PROXY

value: '{{ lookup("env", "HTTP_PROXY") | default("", True) }}'
- name: http_proxy

value: '{{ lookup("env", "HTTP_PROXY") | default("", True) }}'

BT 7E config/manager/manager.yaml 3X#FZINEL FRERIXE Operator #E_ERIL
BRE -

containers:
- args:
- --leader-elect
- --leader-election-id=ansible-proxy-demo
image: controller:latest
nhame: manager
env:
- name: "HTTP_PROXY"
value: "http_proxy_test"

5.4.1.6. 1217 Operator

EfJEFZ1T Operator, i%{#F Operator SDK CLI #i4F Operator, #AJ5{# M Operator Lifecycle
Manager (OLM)Z8 B BIEE .

4

al

MR ELE OpenShift Container Platform % L #8E Operator A= Red Hat
OpenShift Service on AWS &, NIAFHNERBED -

£ Go BRFTEREA K217,

YE SRR ISR E BT,

B4 A iz 17 (OpenShift Container Platform 3(4%)

YE N EEEHIERE 21T (OpenShift Container Platform 3(4%)

5.4.1.6.1. #i%F Operator {1/ Operator Lifecycle Manager #{TEBE
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5.4.1.6.1.1. 14§ Operator

Operator B E KX 2 Operator SDK #1 Operator Lifecycle Manager (OLM) MEKIAITEA
k. ETILUE Operator SDK SEFEFIHEX Operator Wi HE NG @ HitR, {F Operator aJft OLM &
mo

[} =355
[ ]
TEFF & T {Euh L %% operator SDK CLI
[ ]
B %% OpenShift CLI (oc) v4+
[ ]
5 Operator SDK #1441t operator iH
it 3

£ Operator Wi H HX#iZ1TELT make o4k HIHEX Operator Bifk. ELATHEH
EW IMG SECRSI BBV RIE, EaLURIERFEER R (10 Quay.io) FHEBSHRHKS .

FIRREER

I $ make docker-build IMG=<registry>/<user>/<operator_image_ name>:<tag>

i1 SDK iy Operator 45 Dockerfile )y go build B3I/
GOARCH=amd64, iXaILAfEIE AMD64 f942ch{f
GOARCH=$TARGETARCH, Docker BEIfH &% &N -platform I57E
MfE. *F Buildah, EE{#HH -build-arg ELILX—BHM, MERZELR,
WEBHZ N5,

R RHEX DI -

I $ make docker-push IMG=<registry>/<user>/<operator_image_name>:<tag>

i&1T make bundle fp 5 fll# Operator i AFH, ZewSHAZI D, HhaiE
Operator SDK generate bundle #1 bundle validate 7% :
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I $ make bundle IMG=<registry>/<user>/<operator_image_name>:<tag>

Operator BRABEE Hithik T MM E-R. AIBMEEN ATER. make bundle BH71E
Operator Wi H LA T XHHBEX :

B & ClusterServiceVersion X RIHHAAFEF HX, %79 bundle/manifests
£#4 bundle/metadata KR4 Gt BIE R %

config/crd B+ BIfA BE X BIRE L (CRD)

—4* Dockerfile bundle.Dockerfile

RJG, 8/ operator-sdk bundle validate B UEX 34, LUAREE ERRF M
BRA2IEHN,

BAU TS RMBEMAEX IR &R, OLM SEHR3IB&RIEMEEE Operator HFHE, %
B&BIA— 1SN HB B R

MR aBGR, ERAEEHXEGN registry. AP &2 EMBHRITEHES,
% i& BUNDLE_IMG :

I $ make bundle-build BUNDLE_IMG=<registry>/<user>/<bundle_image_name>:
<tag>

HEX R T B -

I $ docker push <registry>/<user>/<bundle_image_name>:<tag>
5.4.1.6.1.2. {8 Operator Lifecycle Manager #8& Operator

Operator Lifecycle Manager (OLM) ®I#EBIETE Kubernetes £Eh&%&. EHMEIE Operator
RHEEXRSHEMER, OLM BRIAZRZEE Red Hat OpenShift Service on AWS E, FH4Eh
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Kubernetes §"&iz1T, LMEE LR G EMAEN TEMTER TX A Operator 4 i EHAEEIhEE R
FA Web #5l&# OpenShift CLI (oc).

Operator Bundle Format & Operator SDK #1 OLM BEiAIT 2%, & elLAf$f Operator SDK
1£ OLM LH#EZfTIRA A ERR, LURRE EETT.

AR

TEFF & T {Euh L %% operator SDK CLI

HEEFHEE T registry B9 Operator IS B &

OLM ZHE—PETF Kubernetes R E (MNRfEA apiextensions.k8s.io/v1 CRD,
My v1.16.0 HXEHARA, #1 Red Hat OpenShift Service on AWS 4)

fEAEH dedicated-admin H{ERIIK P oc ExFIKEE

WALL T e DTESRE+IZ1T Operator :

$ operator-sdk run bundle \0
-n <namespace> \9
<registry>/<user>/<bundle_image_name>:<tag> 6

run bundle S AIEETXHMAEMB R, FHHEMA OLM {EERfhZ3 Operator i
#a.

ik : RIMERT, #H A7 ~/.kube/config St Y aERAT H he 2k
Operator, #EBILLZRMN -n iRk A REXEFR RIS 6 422 3G,

MREEREHS, %wHEMA quay.io/operator-framework/opm:latest YE 1 EKIA
F5lGitk. MRIEET HK, LS ERNATEEETHF RIS,
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B

TIRBEFXHERER,

XA BHUTUU TR -

M Red Hat OpenShift Service on AWS 4.11 714, run bundle f55EIA
% Operator B RMETFXHMB XK. Operator HX 2 FHM SQLite HiiE
FERg DR, BSELUERN A ThRADHER. il Operator fEERHTER

BB A A G ENREI Gk, FREIGEAFEHEEA MR, EAERRIRT N4

FHEFASRMEIE R EFEP,
s mHmFESIGH&ENBRIER, LUE OperatorHub &EE % I1 Operator,

@i filE—4 OperatorGroup. Subscription. InstallPlan fIfia Hibrs KR
(2% RBAC) , ¥ Operator B EIEH+,

5.4.1.7. A E X FR

L& Operator |5, ErILLET BIE—/ H Operator FEEBHIRHMNAE LR (CR) Filike,

SeRFMH

[ J
EEB P REMN Memcached Operator =~fl, ©i4t Memcached CR

U EIZZ % Operator e & 22 (A, BN, WMREEH make deploy i4GEBE Operator :

I $ oc project memcached-operator-system

44 config/samples/cache_v1_memcached.yaml i Memcached CR FHnfl, {#H

DS LTS :

apiVersion: cache.example.com/v1
kind: Memcached
metadata:
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name: memcached-sample

spec:

size: 3
3.
fil& CR:
I $ oc apply -f config/samples/cache_v1i_memcached.yaml
4,
R Memcached Operator 37~fll CR fIIEERE, HX/IEH :
I $ oc get deployments
iRl
NAME READY UP-TO-DATE AVAILABLE AGE
memcached-operator-controller-manager 1/1 1 1 8m
memcached-sample 33 3 3 im
5.

& pod 1 CRIKE, LIAINHKEREHEA Memcached pod &FFE T,

K% pod:

I $ oc get pods

i

NAME READY STATUS RESTARTS AGE

memcached-sample-6fd7¢98d8-7dqdr  1/1 Running 0 1m
memcached-sample-6fd7¢98d8-g5k7v  1/1 Running 0 im
memcached-sample-6fd7c98d8-m7vn7  1/1 Running 0 im
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BECRIRKE :

I $ oc get memcached/memcached-sample -0 yaml

it Bl

apiVersion: cache.example.com/v1
kind: Memcached
metadata:

name: memcached-sample
spec:
size: 3
status:
nodes:
- memcached-sample-6fd7¢c98d8-7dqdr

- memcached-sample-6fd7c98d8-g5k7v
- memcached-sample-6fd7¢98d8-m7vn7

EHEE RN,

B3 config/samples/cache_v1_memcached.yaml 3, ¥ Memcached CR 14
spec.size FEM 384 5:

$ oc patch memcached memcached-sample \
-p '{"spec":{"size": 5}}'\
--type=merge

ik Operator B EERE K/ :

I $ oc get deployments

i

215



Red Hat OpenShift Service on AWS 4 Operator

NAME READY UP-TO-DATE AVAILABLE AGE
memcached-operator-controller-manager 1/1 1 1 10m
memcached-sample 55 5 5 3m
7.
BT LT a4 KMHBR CR :
I $ oc delete -f config/samples/cache_v1i_memcached.yaml
8.

ARFHEP IR,

MREA make deploy #4333k Operator, HZETUTHS :
I $ make undeploy
MR{EMA operator-sdk run bundle 43 3&Mi{ Operator, HZTLA T4 :

I $ operator-sdk cleanup <project_name>

5.4.1.8. Hfh ¥R

HBHET Ansible B9 Operator 5 H &, LLT f# Operator SDK il H K451,

MEAE TERSCENEONRE, NEER dedicated- admin AARMEE G A UBE ST
i&, =X~ Operator Lifecycle Manager (OLM)_L;izf789%F %€ Operator ;¥ A HE X CA iE+4,

5.4.2. Z=F Ansible & Operator 5 H 7 5

operator-sdk CLI sl %4 Operator WiH 45k scaffold %4 42X,
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B

4148389 Operator SDK CLI TEjRA, S1F Operator % B X RN TR
B#FA, XIELUSM Red Hat OpenShift Service on AWS & fThiRA<ehiltig, 2185
EHRIRTEREARPREHINMDENEFEREENXR, BIERFABREN
¥, FIFELUSH Red Hat OpenShift Service on AWS & fThR A SR,

Xf FAIE#H Operator iH, FEIFALZIIEZHH Operator SDK k%, BiA
Operator TiiE i Operator £ aILUf§EF Red Hat OpenShift Service on AWS 4 & f5#
Operator SDK CLI TEjRAR4FHTIB, FOIBRIXEHRAKN Red Hat OpenShift
Service on AWS i Operator & 1ThR4<,

LAF5 Operator T B8 XMEM GG RAHRFTH, XLEAMBHRIZITN I E
APl BASBERFHEREEMFHRMNEX CVE MRS E,

ET Ansible 9 Operator 5 H 9 E il 55 %

ETF Helm 89 Operator Ti B SRR E &

A Operator SDK FZHi. #H X4 RRANE R, FESH Operator SDK
(Operator Framework),

5.4.2.1. F Ansible N5 B E

{#/ operator-sdk init --plugins ansible fp 54 KHIETF Ansible B Operator HH @ LA T H%H
X -

XHHRB X iD=
Docker FAF 1 Operator i@ B ZRHIRA Dockerfile,
Makefile RATFHE. 4. HERRGEWBR, HPEE Operator Z3FHISXH, FATFLEME

HEELFREL (CRD)
PROJECT B & Operator TTHIEE BB YAML X4,
config/crd E R CRD 471 kustomization.yam| X##i% &,

config/default HERBUEEFTA Operator j5H, # make deploy a4 EH,
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X#HE ¥ iipe
config/manager  Controller Manager E8%&,

config/prometh A F % Operator #yServiceMonitor %R,
eus

config/rbac MG EEE R RIERENABNABHE,

config/samples  Jy CRD G/&89 8RR A,

config/testing AF A RAIEE.,

playbooks/ FIZ1TH playbook HIF B 3%,

roles/ B2 THABKNNTE R,

watches.yaml ZIRIBIBTRM Group/version/kind (GVK) #1 Ansible /5%, fE create api &
DRMEFRE,

requirements.y SEEMMEIRRIREN Ansible EETIA BRI YAML X4,
mi

molecule/ RS A BF Operator imEimNIKANIS R,

5.4.3. JEM Operator SDK A E#H I H

Red Hat OpenShift Service on AWS 4 ¥ Operator SDK 1.31.0, MIREBET it LRET
1.28.0 CLI, #EAILLE T LR EH R4S CLI BH = 1.31.0,
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B

4148389 Operator SDK CLI TEjRA, S1F Operator % B X RN TR
B#F A, XIELUSH Red Hat OpenShift Service on AWS & fThiRAehiltig, ZLi85T
EHRIRTEREARPREHINMDENEFEREENXR, BIERFABREN
¥, FIFELUSH Red Hat OpenShift Service on AWS & fThR A SR,

Xf FAIE#H Operator iH, FEIFALZIIEZHH Operator SDK k%, BiA
Operator i E 4 Operator fE&aTLLEA Red Hat OpenShift Service on AWS 4 KX 75
Operator SDK CLI TEjRAR4FHTIB, FOIBRIXEHRAKN Red Hat OpenShift
Service on AWS i Operator & {Thix4,

LAF5 Operator T HI8XMEM GG RAHRFTH, XLEAMBHRIZITNIIEENAE
APl BASBERFHEREEMFHRMNEX CVE MRS E,

ET Ansible 9 Operator 5 H 9 E il 55 %

ETF Helm 89 Operator Ti B SRR E &

A X Operator SDK FZHi. #H X4 RRANE R, FESH Operator SDK
(Operator Framework),

B2, ER{EINA Operator B RIS Operator SDK 1.31.0 H3EEY, SEHITEFNEXSBF
BEMERM 1.28.0 LUSkSI AMIMEXAIAES, EAJIIEZAIfEA 1.28.0 SIS 4T Operator HiH
PFEFHITERS R

5.4.3.1. 5 Operator SDK 1.31.0 & T Ansible £ Operator 5B

LUTFHREEH THT Ansible B Operator 8, LUIES 1.31.0 4.

=S5

[ ]
B2 %%k operator SDK 1.31.0

{81/ Operator SDK 1.28.0 fl|@=k4:##Y Operator i H
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iz
1.
X} Operator 9 Dockerfile #H{TLL FEHM :
a.
% ansible-operator-2.11-preview Eiilig5{& & H#t )y ansible-operator ik, 3
FRABHE 1.31.0, MTHIFFE: :
Dockerfile <l
I FROM quay.io/operator-framework/ansible-operator:v1.31.0
b.
Ansible Operator kit 1.30.0 i) Ansible 2.15.0 BIEHMER T LA T M
Python & :
[}
ipaddress
[}
openshift
[}
jmespath
[}
cryptography
[}
oauthlib
MREM Operator #fii T H b —/MiBRE Python 3k, 58 #H Dockerfile LL{EE
pip install fe SR EARAER,
2.

%% Operator i H M makefile, ¥F Operator SDK RAEH = 1.31.0, MTHIFAR :

makefile =5l
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# Set the Operator SDK version to use. By default, what is installed on the system is
used.

# This is useful for Cl or a project to utilize a specific version of the operator-sdk
toolkit.

OPERATOR_SDK_VERSION 2= v1.31.0 @)

FFhRAM 1.28.0 B H 1.31.0,

B requirements.yaml 1 requirements.go 32, EUER community.kubernetes &
&, 749 operator_sdk.util EEEHERRA 0.5.0, WM TFHIFR :

requirements.yaml X4l

collections:
- - hame: community.kubernetes ﬂ
- version: "2.0.1"

- name: operator_sdk.util
- version: "0.4.0"
+ Vversion: "0.5.0" ﬂ

- name: kubernetes.core

version: "2.4.0"
- name: cloud.common

B2 community.kubernetes &

¥+ operator_sdk.util £EAFEH ZE 0.5.0 kA,

M molecule/kind/molecule.yml 1 molecule/default/molecule.yml 3Z{F e fifiB& lint 2B
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BIFTA LA, MBI :

dependency:
nhame: galaxy
driver:
name: delegated
- lint: |
- set-e
- yamllint -d "{extends: relaxed, rules: {line-length: {max: 120}}}" .
platforms:
- name: cluster
groups:
- k8s
provisioner:
name: ansible
- lint: |
- set -e
ansible-lint
inventory:
group_vars:
all:
namespace: ${TEST_OPERATOR_NAMESPACE:-osdk-test}
host_vars:
localhost:
ansible_python_interpreter: '{{ ansible_playbook_python }}'
config_dir: ${MOLECULE_PROJECT_DIRECTORY}/config
samples_dir: ${MOLECULE_PROJECT_DIRECTORY}/config/samples
operator_image: ${OPERATOR_IMAGE:-""}
operator_pull_policy: ${OPERATOR_PULL_POLICY:-"Always"}
kustomize: ${KUSTOMIZE_PATH:-kustomize}
env:
K8S_AUTH_KUBECONFIG: ${KUBECONFIG:-"~/.kube/config"}
verifier:
name: ansible
- lint: |
- set -e
- ansible-lint

5.4.3.2. Hibh ¥R

[ ]
75 Operator SDK v1.25.4 #3515

77 Operator SDK v1.22.0 #+ 5 H

77 Operator SDK v1.16.0 -5 H
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F+4 Operator SDK v1.10.1 BT H

£%} Operator SDK v1.8.0 F7+25iH

R HaE 20 BB RRA asX

5.4.4. Operator SDK Hif Ansible ¥

B

2148389 Operator SDK CLI TERRA, @1F Operator % B X RN TR
S#F M, IFXIELUSM Red Hat OpenShift Service on AWS & fThiRAhflfBR. ZLIgHt
EHAATER AR R XN ENEFERESENXR, BhDERFEREH
¥, FFELUSM Red Hat OpenShift Service on AWS & {ThR A SR,

XF FAIEH Operator WiH, FAEIFEMAZIIEZHH Operator SDK k%A, BlA
Operator iEM Operator ff& "I LA Red Hat OpenShift Service on AWS 4 % 7
Operator SDK CLI TEjRAR4FHTIB, FHOIRBRFXEHIRAKN Red Hat OpenShift
Service on AWS i Operator & {Thix4,

LAF 5 Operator T H8XMEM GG RAHRFTH, XLEAMBHRIZITN NN E
APl BASBRFHEREEMHRMNEX CVE MRS E,

£F Ansible 19 Operator %i H B E il B %

£F Helm B9 Operator i B B9 EL i i %

A Operator SDK Az, #H X4 RRANE R, FSH Operator SDK
(Operator Framework),

5.4.4.1. BE X R

Operator &{#f Kubernetes B3 EHL&I, BIBE L FIERE X (CRD), XHEKNBE LR (CR) B
AMANIT R TFRENEREE Kubernetes XK,
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CR X# X2 —1 Kubernetes ¥R, %A REFHIEFILEFE :

* 5.1. BE U FRFE

B 3T

apiVersion Z 08 CR BIARA

kind 03 CRHRE,

metadata Z 0K Kubernetes #E TLEIE.

spec (%iE) fZHIZE Ansible W B ETIR, NFERBRIANNZE,

status BEELTREYSFPRE, X FETF Ansible B Operator, status F7REVIA N

CRD jZH, H operator_sdk.util.k8s_status Ansible EREE, Hbd
& CRstatus 8 condition 5 2.

annotations EMTF CR B Kubernetes 4 E X,

LR CR FR5IKRSEN Operator BT :

5% 5.2. &F Ansible £ Operator 3 fi#

ansible.operator- 7 CRIGEM VAR, 1ZERRIIITHE Golang B4 S time kAT, Bk
sdk/reconcile-period Ui, fEF ParseDuration, BKINEZR's, % HBIEELFD HHAL,

EF Ansible 19 Operator 3 f#RfHl

apiVersion: "test1.example.com/vialphai"
kind: "Test1"
metadata:
name: "example"
annotations:
ansible.operator-sdk/reconcile-period: "30s"

5.4.4.2. watches.yaml 3
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group/version/kind (GVK) & Kubernetes APl IME—iRiIHRF. watches.yaml X#HEZEMBE XLHE
& (CR) HinRMBAEXHIRE (CR) Xl Ansible fafask playbook FIBIFIZK, Operator HIE Xk
§3C#ALTF /opt/ansible/watches.yaml BITiiE X AT &,

5 5.3. watches.yaml XX {485}

B 3T

group Z T CR 4H,

version Z K CR ARA,

kind ZIRTIH CR KA

role (EiA) WINEARLHZHE Ansible ABBIERE, FIN : NREB roles BRALTF

/opt/ansible/roles/ #, A&7 busybox, NHZERN
/opt/ansible/roles/busybox. %FE5 playbook FEXHEEHERF

playbook ANINZERZZHH Ansible playbook FIERTR, HEZE;XA playbook N —FifE
BBENAE, ZFE5 role FEEREHR.

reconcilePeriod (i%iZ) Y57 CRBIMh A EIBR, BB playbook iZTHIAIE,

manageStatus (&) IR &E N true (BKIL) , N CREKRBEEH Operator 3K EHE, MRKE
 false, 1 CR#PRENISHIEEA B playbook IEHILEHE, SKIEH IR
EHIg R EE,

watches.yaml X445

- version: vialphat ﬂ
group: test1.example.com
kind: Test1
role: /opt/ansible/roles/Test1

- version: vialphat 9
group: test2.example.com
kind: Test2
playbook: /opt/ansible/playbook.yml

- version: vialphai 9
group: test3.example.com
kind: Test3
playbook: /opt/ansible/test3.yml
reconcilePeriod: 0
manageStatus: false
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$ Test1 BURTI test1 ABME HRAE,

5T Test2 B& T playbook M7 HR A1,

Test3 kind EEZ48fHl, 1£ playbook FZEI1EX) CR KA EFHPEAMEE,

5.4.4.2.1. B2 %W

a2haea @ A MEEA GVK B watches.yaml StiEthskE A, i1 B7E
group. version. kind f playbook =k role ZE T 7.

A CR LR ERBESZ SN RN —LEIhEE. ABESMETRIEEUL TR,

% 5.4. 520 watches.yaml SX#3E75

RGIEE

BRI

S AR B R

i PSR AT H B BER

226

reconcilePeri
od

manageStatu
s

watchDepen
dentResourc
es

watchCluster
ScopedReso
urces

¥ CR BRIz 1T RIS [l

¥ Operator EE &/ CR
status Z34 ## conditions 8
Do

2 Operator ZhA W11 EH
Ansible ORI FR,

X Operator I HIH Ansible
BEREESEREM TR,

ansible.oper
ator-
sdk/reconcil
e-period

1m

true

true

fals
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BEAR

RANCTRRFIH maxRunnerA &I Ansible Runner 7£ Operator ~ ansible.oper 20
rtifacts BRPNENEMFTRRENGEGE  ator-
B E, sdk/max-
runner-
artifacts

WHERIETIN watches.yml X pl

- version: vialphat
group: app.example.com
kind: AppService
playbook: /opt/ansible/playbook.yml
maxRunnerArtifacts: 30
reconcilePeriod: 5s
manageStatus: False
watchDependentResources: False

5.4.4.3. %=X Ansible WEiN &

AL E0 K EZE Ansible, AI5H Operator B2, HIE LR (CR) i spec HOENFN T EIR
BREEEE, FRTEH% ansible-playbook s SN T E,

Operator A7t meta FE 3N E, HT CR MAHH CR Hap& 2,

XFLLF CR =8 :

apiVersion: "app.example.com/vialphai”
kind: "Database"
metadata:
name: "example"
spec:
message: "Hello world 2"
newParameter: "newParam"
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BTN ZELHEZE Ansible BIE5F -

{ "meta": {
"name": "<cr_names",
"namespace': "<cr_namespaces",

2

"message" "Hello world 2",
"new_parameter": "newParam"”,
_app_example_com_database": {
<full_crd>

}!
}

message fl newParameter FERETNZ#HiXE NS 2L E, meta I Operator H3E LA CR 124t
HATHIE., meta BT Ansible P RFFSEiH, 0 :

- debug:
msg: "name: {{ ansible_operator_meta.name }}, {{ ansible_operator_meta.namespace }}"

5.4.4.4. Ansible Runner H3¥

Ansible Runner &¥445 Ansible i2{THXMEERREFERHRP. BEALT : tmp/ansible-
operator/runner/<group>/<version>/<kind>/<namespace>/<name>,

Hih 5w
[ ]

ETEBX runner BXXNEZF L, 1S Ansible Runner 3044,

5.4.5. Kubernetes Collection for Ansible

E(#H Ansible 2 Kubernetes LN ARREFEMER, EalLl{#EA Kubernetes Collection for
Ansible, It Ansible EHEES R T A AGFIABIT YAML 45 8I4A Kubernetes FHEM 4, siAR
4 Ansible XA EmEAIREE,
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% 53 & OPERATOR

B

Z148Z#¥6 Operator SDK CLI TERgA, @1F Operator T BHEXHEMNIKTE
B#FA, XIELUSM Red Hat OpenShift Service on AWS & fThiRA<ehiltig, 2185
EHTATERARPRRENINENEFERES R, BhDhERAEREH
¥, FIFELUSH Red Hat OpenShift Service on AWS & fThR A SR,

Xf FAIE#H Operator iH, FEIFALZIIEZHH Operator SDK k%, BiA
Operator HiEM Operator fF& "I LA Red Hat OpenShift Service on AWS 4 & 7
Operator SDK CLI TEjRARFFHTIB, FHOIRBRFIEHIRAKN Red Hat OpenShift
Service on AWS i Operator & 1ThR4<,

LLF 5 Operator Wi B XMIEMG& RAHFH. XLEREMBGEMZTNIhEEMNEE
AP BARSERFHERESMIHRENHEX CVE WRRAR.

£F Ansible 19 Operator %i H BEL il B %k

£F Helm B9 Operator i B B9 EL il i %

A Operator SDK FZHi. #H X4 RRANE R, FESH Operator SDK
(Operator Framework),

¥ Ansible 53148 Kubernetes ﬁlﬁ)‘(#*ﬁ/n SH— PR RFAETF AR Jinja Bk, XHEERE
f&8h Ansible FEJLNZ 2T BB E L

AT HHANAT Kubernetes SRS E, Flazal, EAMTIFiL EREES, FERA
playbook #1Tillik, AEHE#ZE Operator AFHE.,

5.4.5.1. 77 Ansible 2% Kubernetes £&

Rl LAEAHE T fEuh_E 223 Kubernetes Collection for Ansible,

%3 Ansible 2.15+ :
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I $ sudo dnf install ansible

% Python Kubernetes &/ w4 :

I $ pip install kubernetes

AT AZEz—%% Kubernetes Collection :

B[ LUE#EM Ansible Galaxy ZZE£4 -

I $ ansible-galaxy collection install community.kubernetes

MRESHEHIE T Operator, NITTEEES BINZ#A —1 requirements.yml 34,
B E IR EM Ansible #Ki#iTi, FaEil Operator EE T, BKIABRT, MXH
A£%&%E community.kubernetes (55 L % operator_sdk.util £&, TN ET Operator Y
IhaeiR RN IEH-

REEH requirements.yml STHB KIS -
I $ ansible-galaxy collection install -r requirements.yml

5.4.5.2. A&1hjillif, Kubernetes Collection

operator FF & A G oAl AME A 1b#123:21T Ansible {18, MAREX2THIEE Operator,

SERFH
[ ]
#MIA{EET Ansible B Operator 5iH, {8 Operator SDK flIEEEF 4R Ansible fafa
i API
[ ]
%% Kubernetes Collection for Ansible
it 3

£EF Ansible B Operator Wi H B, HAEIEER Ansible ZH k&N roles/<kind>
tasks/main.yml 3X{, 7EGIE API K, %{#F --generate-role Fri&H, RfIEE roles/<kind> /
B3R, <kind> aIE&# 544 APl i5EMKELE,
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LDUFRBIRIES Dy state B9 R H O FHIHBRACERRSY

- name: set ConfigMap example-config to {{ state }}
community.kubernetes.k8s:
api_version: v1
kind: ConfigMap
nhame: example-config
hamespace: <operator_namespace> ﬂ
state: "{{ state }}"
ignore_errors: true

EEZEQEECEMRNAI B2,

2]

K& ignore_errors: true AIARMBRFFEMNREMRFA RS K.

&4 roles/<kind> /defaults/main.yml 3, $F2KiA state %i&J present :

I state: present

Wit EH B RTHE S —4 playbook.yml X3k fE—4 Ansible playbook, Hta
21 <kind> A fa -

- hosts: localhost
roles:
- <kind>

7—

j&1T playbook :

I $ ansible-playbook playbook.yml

ik

I [WARNING]: provided hosts list is empty, only localhost is available. Note that the
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implicit localhost does not match 'all’

dhkkkkkkkkkkkkkkkhkhkhkkkkkkhkhkhkhkhkkkkhkhkhkhkkkkkhkhkhkhkkkkhkhkhkhkhkhkkkkhkhkhkhkkkkhkhkhkhkkkkkkhkhkhkhkkkkkx
PLAY [localhost]

TASK [Gathering Facts]
*hkkkkkkkkkkkkkkhkkkhkhkkkkkkhkhkhkhkhkkkkhkhkhkhkkkkkkhkhkhkhkkkkkhkhkkkkkkhkhkhkhkhkhkkkhkhkhkkkkkkkhhkhkkhkkx
ok: [localhost]

TASK [memcached : set ConfigMap example-config to present]

khkkkkkkkkkkkkkhkhkkkkkkkkkkkkkhkhkhhkkhkkhkkkhhkkkkhkkkhkkhkkkkkkhkkkkkkkhkkkkkkkkkhkkkhkkkkk

changed: [localhost]

PLAY RECAP khkkhkkkhkkkkkkhkkkkkkkhkkhhkkkkkkhkkkkkkhhkkhkkkkhkkhkkkkkkkhkkkhkkhkkhkkkkkkhkkkhkkkkkkkkkkkx

localhost :0k=2 changed=1 unreachable=0 failed=0 skipped=0
rescued=0 ignored=0

I $ oc get configmaps

ik

NAME DATA AGE
example-config 0 2mis

BT playbook, Xi& state iy absent :

I $ ansible-playbook playbook.yml --extra-vars state=absent

i

[WARNING]: provided hosts list is empty, only localhost is available. Note that the
implicit localhost does not match 'all’

dhkkkkkkkkkkkkkkkhkhkhkkkkkkhkhkhkhkhkkkhkhkhkhkhkkkkkhkhkhkhkhkkkhkhkhkhkkhkkkkhkhkhkhkhkkkhkhkhkhkkkkkkhkhhkhkkkkkx
PLAY [localhost]

TASK [Gathering Facts]
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khkkkkkkkkkkhkkkhkhkkkkkhkkkkkkkkkhkhkhkkhkkkkkkhkkkkhkkhkhkkhkkkkkkhkkkkkkkhkkhhkkkkkkhkkkhkkkkk

ok: [localhost]

TASK [memcached : set ConfigMap example-config to absent]

khkkkkkkkhkkkkkkhkhkkkhkkkkkkhkkkkkkhkhkkhkkkkkkhkkkkhkkhkhkkkkkkkkhhkkkkkkkkkkkkkkkkhkkkkkkkk

changed: [localhost]

PLAY RECAP kkkkkkhkkkkkkkkkkkkkhkkhhkkhkkkkhkkkkkkhkhkkkhkkkkhkkkkkkhkkhhkkhhkkkkkkkkkhhkkkhkkkkkkkkkkkxx

localhost :0k=2 changed=1 unreachable=0 failed=0 skipped=0
rescued=0 ignored=0

P AcE RN 2 5 CMHER -

I $ oc get configmaps

5.4.5.3. GEH

METHRUBENKR (CR) EXH{E Operator Rfi X B E X Ansible i#ZiHMi¥E, S
#7E Operator H{f Ansible,

5.4.6. 7£ Operator 1 {ff Ansible

BB A M{E A Kubernetes Collection for Ansible |5, HBEE ¥R (CR) Z4ZER, oLl
1 Operator PRERfik 4z #HEM Ansible 2%, ZAHIfF Ansible ARSI Operator AT HLHIKFE
Kubernetes i, ZM4$7E watches.yaml X 5ER,
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B

Z148Z#¥6 Operator SDK CLI TERgA, @1F Operator T BHEXHEMNIKTE
B#FA, XIELUSM Red Hat OpenShift Service on AWS & fThiRA<ehiltig, 2185
EHRIRTEREARPREHINMDENEFEREENXR, BIERFABREN
¥, FIFELUSH Red Hat OpenShift Service on AWS & fThR A SR,

Xf FAIE#H Operator iH, FEIFALZIIEZHH Operator SDK k%, BiA
Operator TiiE i Operator £ aILUf§EF Red Hat OpenShift Service on AWS 4 & f5#
Operator SDK CLI TEjRARFFHTIB, FHOIRBRFIEHIRAKN Red Hat OpenShift
Service on AWS i Operator & 1ThR4<,

LAF5 Operator T HI8XMEM GG RAHRFTH, XLEAMBHRIZITNIIEENAE
APl BASBERFHEREEMFHRMNEX CVE MRS E,

ET Ansible 9 Operator 5 H 9 E il 55 %

£F Helm B9 Operator i B B9 EL il i %

A Operator SDK FZHi. #H X4 RRANE R, FESH Operator SDK
(Operator Framework),

5.4.6.1. HE X FERXH

Operator &{#f Kubernetes B3 EHL&I, BNBE L FIRE X (CRD), XHENBE LR (CR) 1
AMANIT R TFRENEREE Kubernetes XK,

CR X4 2—1 Kubernetes iR, XN REGWNEAEIEFE :

#* 5.5. BE U FRFE

P L

apiVersion Z A8 CR BIARA

kind ZE0E CRIRE,

metadata Z 0B H Kubernetes R E TTHUIE,
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8% 5% JF&Z OPERATOR

FE £ pU
spec (%£iH) RHIZE Ansible WZEHETIR, AFERERINHZE,
status BEETTREYFPRE, X FETF Ansible B Operator, status F7RENIA N

CRD jZH, H operator_sdk.util.k8s_status Ansible #EREE, Hbd
& CRstatus 89 condition 5 .

annotations EMTF CR B Kubernetes 4 E 1,

LLUF CR %X K1EH Operator BI1T5 :

5 5.6. T Ansible 9 Operator I f#

ansible.operator- 7 CRIGEMVAEIRRE. 1ZERRITITHE Golang Bt S time kAR, Bk
sdk/reconcile-period Ui, fEF ParseDuration, BKINGE&'s, % HBIEELFD HHAL,

EF Ansible 19 Operator &Rl

apiVersion: "test1.example.com/vialphail"
kind: "Test1"
metadata:
name: "example"
annotations:
ansible.operator-sdk/reconcile-period: "30s"

5.4.6.2. ZiXEF Ansible i Operator

ETTLL{$E A Operator i HMTHZE B XM make run 4, AN Z{THET Ansible 89
Operator A#EBRNZ ., make run Makefile Bt 4<iiZ1T ansible-operator Z##I3X#, M
watches.yaml 3X#-FiZERF (A ~/.kube/config 3X#5 Kubernetes (R8Hf1{S, #hi& k8s B —H,
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b

N
p o
;

¢l

BT LGET % B A 2 ANSIBLE_ROLES_PATH =# {1/ ansible-roles-path 5
iCEBAENABKRE, MEHE ANSIBLE_ROLES PATH {ErhigAHIiZfA, Operator
£7% {{current directory}}/roles FEHKE.

e
AR
[ ]
Ansible Runner v2.3.3+
[ ]
Ansible Runner HTTP Event Emitter plugin v1.0.0+
[ ]
PUTaimN S BEXRHNA Kubernetes Collection
ik =

HEEXFER (CR) REFXAENIERE X (CRD) MIEMNETAEEKVRLRH
(RBAC) EX :

I $ make install

i

/usr/bin/kustomize build config/crd | kubectl apply -f -
customresourcedefinition.apiextensions.k8s.io/memcacheds.cache.example.com
created

21T make run #p% :

I $ make run

i

236


https://ansible-runner.readthedocs.io/en/latest/install.html
https://github.com/ansible/ansible-runner-http

% 53 FF&Z OPERATOR

/home/user/memcached-operator/bin/ansible-operator run
{"level":"info","ts":1612739145.2871568,"logger":"cmd","msg"':"Version","Go
Version":"go1.15.5","GOOS":"linux","GOARCH":"amd64","ansible-
operator":"v1.10.1","commit":"1abf57985b43bf6a59dcd18147b3c574fa57d3f6"'}
{"level":"info","ts":1612739148.347306,""logger":"controller-
runtime.metrics”,”"msg":"metrics server is starting to listen","addr":"":8080"}
{"level":"info","ts":1612739148.3488882,"logger":"watches","msg":"Environment
variable not set; using default
value","envVar":"ANSIBLE_VERBOSITY_MEMCACHED_CACHE_EXAMPLE_COM","def
ault":2}

{"level":"info","ts"":1612739148.3490262,"logger":"cmd","msg":"Environment variable
not set; using default
value","Namespace":"","envVar":"ANSIBLE_DEBUG_LOGS","ANSIBLE_DEBUG_LOG
S":false}

{"level":"info","ts":1612739148.3490646,"logger":"ansible-
controller”,"msg":"Watching
resource","Options.Group™:"cache.example.com”,”"Options.Version":"v1","Options.Ki
nd":"Memcached"}
{"level":"info","ts"":1612739148.350217,"logger":"proxy","msg’:"Starting to
serve","Address":"127.0.0.1:8888"}
{"level":"info","ts":1612739148.3506632,"logger":"controller-
runtime.manager","'msg":"starting metrics server","path":"/metrics"}
{"level:"info","ts":1612739148.350784,"logger":"controller-

runtime.manager.controller.memcached-controller”,"msg":"Starting
EventSource","source":"kind source: cache.example.com/v1, Kind=Memcached"}
{"level":"info","ts":1612739148.5511978,"logger":"controller-
runtime.manager.controller.memcached-controller”,"msg":"Starting Controller"}
{"level":"info","ts":1612739148.5512562,"logger":"controller-

runtime.manager.controller.memcached-controller”,"msg":"Starting workers"," " worker
count":8}

II1E, Operator 2% CR W=, /& CR il X &M Ansible AfIZ1T.

4

ol

# & config/samples/<gvk>.yaml CR &4l :

apiVersion: <group>.example.com/vialpha1
kind: <kind>
metadata:

name: "<kind>-sample"

R K% E spec B, FATLLMA Ansible N THA L E, HibEo M HE
M CR %545 Ansible %A 252, 5 Operator KB ZEYMNEIAERREEM,
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Bl CR 24, FHIFERIAZE state %iEH present :
I $ oc apply -f config/samples/<gvk>.yaml
% example-config BoEMUNE R S OIE :

I $ oc get configmaps

Rt B
NAME STATUS AGE
example-config Active 3s

& config/samples/<gvk>.yaml 3X#, §¥ state FBXEN absent, Hil#l :

apiVersion: cache.example.com/v1
kind: Memcached
metadata:
name: memcached-sample
spec:
state: absent

NAEH :
I $ oc apply -f config/samples/<gvk>.yaml

AR ERR S S HMBR :

I $ oc get configmap
5.4.6.3. {E5£8f LM ETF Ansible B Operator

1£ Operator Al T B X Ansible ZHE, #&rILIE Red Hat OpenShift Service on AWS £
B 89 pod WM Operator, X224 HERMEE,
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&I LME N — BB RSB 21T Operator HiH,

iz
1.
JZITLLF make a5 SR EEFIHEX Operator Bifk, LTS BEHRER IMG SECE3IRED
VilmleE, SR LURIER#E R (30 Quay.io) FFEERSRIIKS,
a.
KRk -

I $ make docker-build IMG=<registry>/<user>/<image_name>:<tag>

A=
i1 SDK &y Operator 4B Dockerfile =24 go build BA#f31 /A
GOARCH=amd64, iX®aLA{E3F AMD64 f9Z2{§FH
GOARCH=$TARGETARCH, Docker BEIf¥ &% &N -platform I57E
MI{f, XIF Buildah, FEFH -build-arg ELIWX—HK, MEEZEL,
WSS R,
b.
TR HEX BT -

I $ make docker-push IMG=<registry>/<user>/<image_names>:<tag>

A=
BROAHIIRE, M IMG=<registry> /<user> /<image_name>:
<tag>, ML HEBRTEEM Makefile HikiE, B IMG ?=
controller:latest X BERMBRING R BT,
2.

I $ make deploy IMG=<registry>/<user>/<image_name>:<tag>

KIABERT, XNBPCB—1iHE Operator TiH ZFHMGHRZEN, KX H
<project_name>-system, FFHBE. LthapwiEM config/irbac &% RBAC i§ 4,
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IBITLL R %IE Operator & 1ETEIRTT -

I $ oc get deployment -n <project_name>-system

i
NAME READY UP-TO-DATE AVAILABLE AGE
<project_name>-controller-manager 171 1 1 8m

5.4.6.4. Ansible Hi&

ETF Ansible 19 Operator 125X Ansible iz21TRIHR, "TAT K Ansible f£55. B&EtBAILIE
&4 % Operator REE Kk H 5 Kubernetes 33 HMFAE R

5.4.6.4.1. &% Ansible A&

FoRFMH

EF Ansible B9 Operator fE ATEERFHRIEBEHXZTT

i

BEHFHET Ansible 8 Operator WA, EHZTUTHSE :

$ oc logs deployment/<project_names>-controller-manager \
-C manager \
-n <hamespace>

HE Manager HEHAE.

2]

MREMEH make deploy f % {E 188 EiZ24T Operator, {1 <project_name>-
system @& 22[f],
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ik

{"level":"info","ts":1612732105.0579333,"logger":"cmd","msg"':"Version","Go
Version":"go1.15.5","GOOS":"linux","GOARCH":"amd64","ansible-
operator":"v1.10.1","commit":"1abf57985b43bf6a59dcd18147b3c574fa57d3f6"'}
{"level":"info","ts":1612732105.0587437,"logger":"cmd","msg":"WATCH_NAMESPACE
environment variable not set. Watching all namespaces.","Namespace":""}

10207 21:08:26.110949 7 request.go:645] Throttling request took 1.035521578s,
request: GET:https://172.30.0.1:443/apis/flowcontrol.apiserver.k8s.io/vialpha1?
timeout=32s

{"level":"info","ts":1612732107.768025,"logger":"controller-
runtime.metrics”,”"msg":"metrics server is starting to listen","addr":"127.0.0.1:8080"}
{"level":"info","ts"":1612732107.768796,"logger":"watches","msg":"Environment
variable not set; using default
value”,"envVar":"ANSIBLE_VERBOSITY_MEMCACHED_CACHE_EXAMPLE_COM","def
ault":2}

{"level":"info","ts"":1612732107.7688773,"logger":"cmd","msg":"Environment variable
not set; using default
value","Namespace":"","envVar":"ANSIBLE_DEBUG_LOGS","ANSIBLE_DEBUG_LOG
S'":false}

{"level":"info","ts":1612732107.7688901,"logger":"ansible-
controller”,"msg":"Watching
resource","Options.Group™:"cache.example.com”,"Options.Version":"v1","Options.Ki
nd":"Memcached"}
{"level":"info","ts"":1612732107.770032,"logger":"proxy","msg’:"Starting to
serve","Address":"127.0.0.1:8888"'}

10207 21:08:27.770185 7 leaderelection.go:243] attempting to acquire leader lease
memcached-operator-system/memcached-operator...
{"level":"info","ts":1612732107.770202,"logger":"controller-
runtime.manager","msg":"starting metrics server","path":"/metrics"}

10207 21:08:27.784854 7 leaderelection.go:253] successfully acquired lease
memcached-operator-system/memcached-operator
{"level":"info","ts":1612732107.7850506,"logger":"controller-

runtime.manager.controller.memcached-controller”,"msg":"Starting
EventSource","source":"kind source: cache.example.com/v1, Kind=Memcached"}
{"level":"info","ts"":1612732107.8853772,"logger":"controller-
runtime.manager.controller.memcached-controller”,"msg":"Starting Controller"}
{"level":"info","ts":1612732107.8854098,"logger":"controller-

runtime.manager.controller.memcached-controller”,"msg":"Starting workers","worker
count":4}

5.4.6.4.2. S AEEM Ansible 4R 48 EA®

EEI LUfSEAEE75 2 ANSIBLE_DEBUG_LOGS %i&) True, LUSMRERE Ansible R0, X
AR RER,
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%% config/manager/manager.yaml #l
config/default/manager_auth_proxy_patch.yaml X, HE8ELUTES :

containers:
- hame: manager
env:
- name: ANSIBLE_DEBUG_LOGS
value: "True"

5.4.6.4.3. TE A &S AR

EFF A ETF Ansible B9 Operator v, #£BE&EAHE AN e BB,

EBE L FHRDBZM ansible.sdk.operatorframework.io/verbosity ¥, LUSRERAE
BEAIZEE, il -

apiVersion: "cache.example.com/vialphai"
kind: "Memcached"
metadata:
name: "example-memcached"
annotations:
"ansible.sdk.operatorframework.io/verbosity": "4"
spec:
size: 4

5.4.7. BE X HRASER
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B

Z148Z#¥6 Operator SDK CLI TERgA, @1F Operator T BHEXHEMNIKTE
B#FA, XIELUSM Red Hat OpenShift Service on AWS & fThiRA<ehiltig, 2185
EHRIRTEREARPREHINMDENEFEREENXR, BIERFABREN
¥, FIFELUSH Red Hat OpenShift Service on AWS & fThR A SR,

Xf FAIE#H Operator iH, FEIFALZIIEZHH Operator SDK k%, BiA
Operator HiEM Operator fF& "I LA Red Hat OpenShift Service on AWS 4 & 7
Operator SDK CLI TEjRARFFHTIB, FHOIRBRFIEHIRAKN Red Hat OpenShift
Service on AWS i Operator & 1ThR4<,

LUF5 Operator Bl HAXBIERMER REWFM, XEEMBRIGZITHIHEENAE
APl BASBERFHEREEMFHRMNEX CVE MRS E,

£F Ansible 19 Operator %i H BEL il B %k

£F Helm B9 Operator i B B9 EL il i %

A Operator SDK FZHi. #H X4 RRANE R, FESH Operator SDK
(Operator Framework),

5.4.7.1. £F Ansible B Operator M E & X FRIRE

ETF Ansible i Operator 2 H5_E—& Ansible i21TH—i&k{E EEHBIEE ¥R (CR) status
FHiRED, HPaERhMRBHESHBERBXNETSER, MR :

status:
conditions:
- ansibleResult:
changed: 3
completion: 2018-12-03T13:45:57.13329
failures: 1
ok: 6
skipped: 0
lastTransitionTime: 2018-12-03T13:45:57Z
message: 'Status code was -1 and not [200]: Request failed: <urlopen error [Errno
113] No route to host>'
reason: Failed
status: "True"
type: Failure
- lastTransitionTime: 2018-12-03T13:46:13Z
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message: Running reconciliation
reason: Running

status: "True"

type: Running

ETF Ansible B Operator i£3%#F Operator {F# @1t k8s_status Ansible EH Rt B & SCREE,
ZEIRE ETE operator_sdk.util £, EEATLMRIBEFRZEHATEEREN M Ansible PIEREHT status,

EF Ansible 19 Operator BARA A S EMABEA Ansible i21THitE. MR FHLEEHNAR
B8 Ansible Hith Sk EHRE, EarLhl N AR RFIRERRE.

5.4.7.2. FehREREE L FERKE

IETT LIS A operator_sdk.util f£4 REXET Ansible B9 Operator, LLFZHMMNARFRERE L
¥iE (CR) K&,

SeRFH
[}
{1/ Operator SDK f/EEF Ansible ¥ Operator %iH
Pk
1.
B watches.yaml 34§, i#—4* manageStatus Tiix & false :
- version: v1
group: api.example.com
kind: <kind>
role: <role>

manageStatus: false

{1/ operator_sdk.util.k8s_status Ansible B EFHFHIR, Hlm, FRAE test FMEH
data 8§71, operator_sdk.util ATLUZL T AR :

- operator_sdk.util.k8s_status:
api_version: app.example.com/v1
kind: <kind>
name: "{{ ansible_operator_meta.name }}"
namespace: "{{ ansible_operator_meta.namespace }}"
status:
test: data

244


https://galaxy.ansible.com/operator_sdk/util

% 53 JFX OPERATOR
A LU A 7 meta/main.yml X EIEK S, ATFHEET Ansible B9 Operator :

collections:
- operator_sdk.util

£ s meta hEBAE SRS, EraILUERM k8s_status & :
k8s_status:
status:

key1: value1

5.5. Z&F HELM iy OPERATOR

5.5.1. ZF Helm By Operator B operator SDK 15r3
Operator FF % A G eI LLFIF Operator SDK 1 Helm 3z#3h Nginx f9EEF Helm i Operator
P, HEBHEGEE, FBENATUTIERE :
B Nginx 32

BEREBEXR/NS Nginx BEXFIR (CR) spec f5EMX/NMEME

{81/ status writer 77/ nginx Pod BI&#REEH Nginx CR R
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B

4148389 Operator SDK CLI TEjRA, S1F Operator % B X RN TR
B#F A, XIELUSH Red Hat OpenShift Service on AWS & fThiRAehiltig, ZLi85T
EHARTE AP REINDENEFERESNZR, AHERTEREGH
7, FHIFELUGH Red Hat OpenShift Service on AWS % 1ThiRA< il B&.

Xf FAIE#H Operator iH, FEIFALZIIEZHH Operator SDK k%, BiA
Operator TiiE i Operator £ aILUf§EF Red Hat OpenShift Service on AWS 4 & f5#
Operator SDK CLI TEjRAR4FHTIB, FOIBRIXEHRAKN Red Hat OpenShift
Service on AWS i Operator & {Thix4,

LIRS Operator T HI8XMEMBEGR RAHRFTH, XELMBHRIZITN NN E
APl BASBEFHEREEMFRMNEX CVE MERGE,

ET Ansible 9 Operator 5 H 9 E il 55 %

ETF Helm 89 Operator Ti B SRR E &

A X Operator SDK FZHi. #H X4 RRANE R, FESH Operator SDK
(Operator Framework),

Wit LU F# 4 Operator Framework 302 #4352 ptbid 2 -

Operator SDK
operator-sdk CLI TE# controller-runtime % API
Operator Lifecycle Manager (OLM)

£ & Operator W&%, ARMETABKINIESH (RBAC)

{ "

cj".-_ﬂ_ i *-“x‘ ::l-

. o

) . AHEMAA L OpenShift Container Platform X#4sE T Helm i Operator 7
X #4{8 A Operator SDK Hi¥4,

MO
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5.5.1.1. AiRSM

[}
B %%k operator SDK CLI

B2 %% OpenShift CLI (oc) 4+
#1184 dedicated-admin R oc &FF Red Hat OpenShift Service on AWS %2

BRVFERBAIEER, HXERNEEELIRE N ATNEREE, HbHECE— Bk
pull secret

Hith BHIR

[ ]
%% Operator SDK CLI

OpenShift CLI A[]

5.5.1.2. fllE—1 i H

{85 Operator SDK CLI fll#4 4 nginx-operator B%iH,

Pt =

HHEAE—TEX :

I $ mkdir -p $HOME/projects/nginx-operator
HAZEX :

I $ cd $HOME/projects/nginx-operator

{1/ helm #4217 operator-sdk init 5 LA#IIBILTIE :

$ operator-sdk init \
--plugins=helm \
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--domain=example.com \
--group=demo \
--version=v1 \
--kind=Nginx

k

N
p o
;

il

ISR T, helm iH4EAEMR Helm Chart #1416 H, EalLl{E A HMD
it (30 --helm-chart f537) A Helm chart #)#31L5iH,

init i8I nginx-operator B, %[ THTFRHL API lkR4’} example.com/v1 #l kind
Nginx 5,

X FEF Helm B3 H, init (8 HHREE chart WEVAB HEBMNTTR, &
config/rbac/role.yam| 3X{kfh 4R RBAC HLl, Bk ik 44 B BSHLIN 2 Ei#i 8 Operator BIAL
PREE K,

5.5.1.2.1. 317 Helm chart

A LMEALTRE, TIAZEARR Helm Chart 1% H, mM2AIA chart (ATLLMA#ESC
H %5512 Chart ) A chart:
--helm-chart
--helm-chart-repo

--helm-chart-version

MBHET --helm-chart bi&, --group. --version #l --kind IR fF2 hal %k, MREFKIKE,
M LU FEOAA -

--domain my.domain

--group charts
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--version vi
--kind MIEEH chart O E

MR --helm-chart tr&$EEAHE chart 944, 0 example-chart-1.2.0.tgz KH%, I chart #%E
HREHERBNTHD, BN, Operator SDK £ZIXMEFRTEMEFE D IKEX chart,

NR%AB BT --helm-chart-repo traiEE B E XFEFE URL, ZFFLLTF chart 51 AR :

B sk

<repo_name>/< M%&) <repo_names #J helm chart F3KEX 4% 1 <chart_name> 89 Helm chart, #l

chart_name> $HELM_HOME/repositories/repositories.yaml 3t #415%E. % helm repo add
EREE L,
<url> T HEER URL FKEX Helm Chart U344,

MR AE L EFE URL H --helm-chart-repo 155, MIZHLLTF chart 1A :

B sk

<chart_name> 726 --helm-chart-repo URL {E#§E#) Helm Chart & #E R iKEX %~ <chart_name>
B Helm Chart,

N --helm-chart-version traki%i&, Operator SDK £IKENZFH AT M Helm Chart fkA, &
], ESKBIEENIRA, LA --helm-chart fRCIEE—MFEMAE (Fll—NAHEEEK URL) B
chart i}, --helm-chart-version FrEF A,

MBELZFAME RN, FiB1T -
I $ operator-sdk init --plugins helm --help
5.5.1.2.2. PROJECT X

operator-sdk init 85 RS2 —1 Kubebuilder PROJECT X4, MIiE root iza{TMIEE:
operator-sdk sp 5 LA K help il el HGZ X4, FHERWBRRE Helm, HI :
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domain: example.com
layout:
- helm.sdk.operatorframework.io/v1
plugins:
manifests.sdk.operatorframework.io/v2: {}
scorecard.sdk.operatorframework.io/v2: {}
sdk.x-openshift.io/v1: {}
projectName: nginx-operator
resources:
- api:
crdVersion: vi
namespaced: true
domain: example.com
group: demo
kind: Nginx
version: v1
version: "3"

5.5.1.3. T f& Operator %%

1E&PIh, nginx-operator HIH &% 84 Nginx BHE X ¥R (CR) BT T2 H -

[ ]
MRiHF Nginx TE, HEIEBE—1,
[ ]
MEMFE Nginx RS, HEIE—1.
[ ]
MRS ABEFRERE, HOIE—1 Nginx ingress,
[ ]

BREE. RFMEEAOS Nginx CR fEEMECEILAS, MAIAH. HEMIRSRE,

EIAMER T, nginx-operator BIHRWH Vginx BIREH, M watches.yaml XHHrR, FHEATEE
% Chart $4T Helm & fThi 4 :

# Use the 'create api' subcommand to add watches to this file.
- group: demo

version: v1

kind: Nginx

chart: helm-charts/nginx
# +kubebuilder:scaffold:watch
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5.5.1.3.1. Helm chart =l

I8 Helm Operator WiH S, Operator SDK | —4* Helm Chart ~fl, HhaEZ—HiER, A
F R #M Nginx K fThRA,

Aplrh, FXERE. HRSSH Ingress FWiRIREL T HiRk, 44 H NOTES.ixt #ik, Helm Chart 7%
A Gl fil iR (5 A X A& B AR L AE R

NRIEXT Helm chart §—EM T f#, 152 Helm FF4& A i 3C#4,

5.5.1.3.2. A& LR

Helm %} values M2k A E X Helm Chart WEKIABZE, % chart 7£ values.yaml ({4
EXO

e LEd ERE X HR (CR) spec FiREMBNERERTXERIAME. URIFBE A,

EEIAER T, helm-charts/nginx/values.yaml X#E—MXEHN 1 R

replicaCount B{E, ZEEBEPAHAM A Nginx £6i, B CR spec #4418 & replicaCount:
2,

% config/samples/demo_v1_nginx.yaml X#LLXIE replicaCount: 2 :

apiVersion: demo.example.com/v1
kind: Nginx
metadata:

name: nginx-sample

spec:

replicaCount: 2

mtE, ARSSEmOBIARE ) 80, EfHF 8080, 4t
config/samples/demo_v1_nginx.yaml 3X#43ki%& spec.port: 8080, EaHFMARSSHmOES :

apiVersion: demo.example.com/v1
kind: Nginx
metadata:
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name: nginx-sample
spec:
replicaCount: 2
service:
port: 8080

Helm Operator i FAZEA spec, FHAIH values XHEAZA, 5 helm install -f ./overrides.yaml #
SHRIEARELL

55.1.4. BAREXRHF

Operator {E& AT T4 TR CEEM Operator, B4 dedicated-admin f BER G ECE T
Operator Lifecycle Manager (OLM)ZM RIS SRR, BXRCHEER, Operator 7t A
UTFERBLTEMINE, FHIHMEZH4 Operands :

HTTP_PROXY

HTTPS_PROXY

NO_PROXY

il

2 3

AHIEM A HTTP_PROXY fE RBIMEZL &,

AR Y
[ ]
BA T EECEHEME O R IEAER,
¥ =
1.
B3 700 overrideValues B¢k 4qt watches.yaml XX, FHEAESETHETENE
%= .

- group: demo.example.com
version: vialphat
kind: Nginx
chart: helm-charts/nginx
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overrideValues:
proxy.http: $SHTTP_PROXY

2.
£ helm-charts/nginx/values.yaml 3Z{FFR7Z5H0 proxy.http {H :
proxy:
http: "
https: "
no_proxy: """
3.

TR Chart B EAZE, 5% helm-charts/nginx/templates/deployment.yaml
XHHE chart 1R, EHBSLUTRHS :

containers:
- name: {{ .Chart.Name }}
securityContext:
- toYaml {{ .Values.securityContext | nindent 12 }}

image: "{{ .Values.image.repository }}:{{ .Values.image.tag | default
.Chart.AppVersion }}"

imagePullPolicy: {{ .Values.image.pullPolicy }}
env:

- hame: http_proxy
value: "{{ .Values.proxy.http }}"

BT 7E config/manager/manager.yaml 3X#FZINEL FRERIXE Operator #E_ LIS
BRE -

containers:
- args:
- --leader-elect
- --leader-election-id=ansible-proxy-demo
image: controller:latest
hame: manager
env:
- name: "HTTP_PROXY"
value: "http_proxy_test"

5.5.1.5. 7217 Operator

EfJEFZ1T Operator, i%{#F Operator SDK CLI #i4F Operator, AJ5{# M Operator Lifecycle
Manager (OLM)EBERIE R,
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N ELE OpenShift Container Platform %&f L #8E Operator A= Red Hat
OpenShift Service on AWS £&, NI EBBED -

£ Go BRFTEREA K ihiZ1T,

NSRBI EIZ1T.

B4 A iz 17 (OpenShift Container Platform 3(4%)

YE N EEEHIERE 21T (OpenShift Container Platform 3(4%)

5.5.1.5.1. #i%F Operator {8 Operator Lifecycle Manager #{TEBE

5.5.1.5.1.1. 14§ Operator

Operator {582 Operator SDK #1 Operator Lifecycle Manager (OLM) MIZRiAITEA
%, fRaILUE Operator SDK EFIEEFHEE Operator Wi B NS5 @5k, { Operator a4t OLM fi
.

AR
[ ]
TEFF R Tt E %% operator SDK CLI
[ ]
B2%% OpenShift CLI (oc) v4+
[ ]
5 Operator SDK #1441t operator iH
ik

1£ Operator i H BXHZ1TLLF make a5 R EMMEX Operator Hifk, LA TSR
B IMG SECEES| AERVimME, EaLUKEEEHEh = (30 Quay.io) FERIRMIKS,
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FIRREHR

I $ make docker-build IMG=<registry>/<user>/<operator_image_ name>:<tag>

i1 SDK Jy Operator 4B Dockerfile =2 go build BA#f31 /A
GOARCH=amd64, ;X®ILAfE3F AMD64 taZRh{s
GOARCH=$TARGETARCH, Docker BZiSHf S Bi%E N -platiorm 155
8. *IF Buildah, EE{#H -build-arg ELIX—BM., MEEZEL,
BEBHZ N5,

FEERHEX I -

I $ make docker-push IMG=<registry>/<user>/<operator_image_name>:<tag>

i&1T make bundle fp 5 fll# Operator AT Y, ZewSHAZI DS, HbaE
Operator SDK generate bundle #1 bundle validate F#45 :

I $ make bundle IMG=<registry>/<user>/<operator_image_name>:<tag>

Operator BB A E Hithik T MM EoR. AIBMEERN ATER. make bundle BH71E
Operator Wi H LT XHMEX :

B & ClusterServiceVersion X RIHHAAFEF HX, %79 bundle/manifests
£#°4 bundle/metadata KRZF @t BIE R %

config/crd BHHImA B E X BRE L (CRD)

—* Dockerfile bundle.Dockerfile

IG5, A operator-sdk bundle validate B X34, LUBREE RIS
BARERN,
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ZAUTRSRMBEMEX IR KR. OLM SEHR3IS&RIEEFE Operator HlFHE, %
B&BIA— 1SN BB K.

MR aBGR, ERAEEHXEEN registry. P &2 EMBHRITEHES,
% i& BUNDLE_IMG :

I $ make bundle-build BUNDLE_IMG=<registry>/<user>/<bundle_image_name>:
<tag>

HEX R T B -

I $ docker push <registry>/<user>/<bundle_image_name>:<tag>
5.5.1.5.1.2. {@f Operator Lifecycle Manager % Operator

Operator Lifecycle Manager (OLM) ®I#EBIETE Kubernetes £8h&%&. EHMEE Operator
RHEEXRSHEMRER, OLM BRIAZRZEE Red Hat OpenShift Service on AWS E, FH4Fh
Kubernetes § &iz1T, LMEE LR EEMEN TEMTER FXATA Operator i EHAIEEINEE
F3 Web #5l&# OpenShift CLI (oc).

Operator Bundle Format & Operator SDK #1 OLM BEKiAIT 2%, &EeILA$ Operator SDK
1£ OLM LHFZTIRA A ER, LURRE EETT.

AR

EFF R Tt L% 2% operator SDK CLI
FIEEFHEX T registry B9 Operator IS B 5%

OLM Z&RE—1ET Kubernetes WER E (M1R{EA apiextensions.k8s.io/v1 CRD,
MYy v1.16.0 HXEHARA, #0 Red Hat OpenShift Service on AWS 4)

fEAEA dedicated-admin H{ERIIK 8 oc EXFIEEE

P
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WMALL T a D TEEREF+iZ1T Operator :

$ operator-sdk run bundle \0
-n <namespace> \9
<registry>/<user>/<bundle_image_name>:<tag> G

run bundle S AIEETXHMAENB R, FHHEM OLM fEER#hZ% Operator i
#a.

2]

ik : AR T, S AT ~/.kube/config XA Y REEKMITI H h ik
Operator, #ERILURMN -n iRk A REXEFR R 642 3G,

©

MEREIREHE, Z®SEA quay.io/operator-framework/opm:latest fF 7 2RIA
#E|5R. MREETHE, Zas20RRAEEESENRSIER.

B

M Red Hat OpenShift Service on AWS 4.11 F7F#4, run bundle S EIA
¥ ¥F Operator BHRME T XHHHE*1&, Operator HXEFFM SQLite HiE
FER DR, BRELENATRADHER, Bl Operator {EEFHTER
IRBRBETFXHHNEFER.

XA BHUTLU TR -

SIS A E&RNRSIB&R. RoIGETEHERAENY, EAEHRIR T MM
FHEFaRME L~ haa B X,

s mHmFESIGRENBRIER, LUE OperatorHub &EE 4 I Operator,

i il —4 OperatorGroup. Subscription. InstallPlan fIfr Hibrs KR
(8% RBAC) , ¥ Operator ZpEEIER+,

5.5.1.6. A E L FR
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%% Operator J5, #EaILLET fIIE—H Operator FEEERIRIMAE X HFE (CR) klliKe,

SeRFMH

Nginx Operator =, EBi2#tT Nginx CR, EE#HFh&EE
i =
U EIZ2 % Operator e & 22 (A, BN, WMR{EEH make deploy i EBE Operator :
I $ oc project nginx-operator-system

4% config/samples/demo_v1_nginx.yaml 1§ Nginx CR ;FHRAl, FHESSUTH
% :

apiVersion: demo.example.com/v1
kind: Nginx
metadata:

name: nginx-sample

spec:

replicaCount: 3

Nginx BRS5K P SR FLG WABR F BEFE Red Hat OpenShift Service on AWS #5217, ¥
LT &eH ETFX4®E (SCC) #MZFl nginx-sample pod HIARS5K 1 e -

$ oc adm policy add-scc-to-user \
anyuid system:serviceaccount:nginx-operator-system:nginx-sample

fillE CR:

I $ oc apply -f config/samples/demo_v1_nginx.yaml

#af% Nginx Operator J97~fl CR I 38E, HX/NIEH :

I $ oc get deployments

i
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NAME READY UP-TO-DATE AVAILABLE AGE
nginx-operator-controller-manager 171 1 1 8m
nginx-sample 33 3 3 im

K& pod #l CR KE, LUANEIREREMA Nginx pod ZH#FEHT.

K7 pod:

I $ oc get pods

i

NAME READY STATUS RESTARTS AGE
nginx-sample-6fd7c98d8-7dqdr 11 Running 0 im
nginx-sample-6fd7c98d8-g5k7v 11 Running 0 im
nginx-sample-6fd7c98d8-m7vn7 11 Running 0 1m

BECRIKE :

I $ oc get nginx/nginx-sample -o yaml

i el

apiVersion: demo.example.com/v1
kind: Nginx
metadata:

name: nginx-sample
spec:

replicaCount: 3
status:
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nodes:

- nginx-sample-6fd7c98d8-7dqdr
- nginx-sample-6fd7¢c98d8-g5k7v
- nginx-sample-6fd7¢c98d8-m7vn7

BB RN,

BT config/samples/demo_v1_nginx.yaml 34, ¥ Nginx CR #f spec.size =
BM3BH5:

$ oc patch nginx nginx-sample \
-p '{"spec":{"replicaCount": 5}}'\
--type=merge

il Operator EEERE K/ :

I $ oc get deployments

i

NAME READY UP-TO-DATE AVAILABLE AGE
nginx-operator-controller-manager 171 1 1 10m
nginx-sample 55 5 5 3m

BT LT an 45 KMHBR CR :

I $ oc delete -f config/samples/demo_v1_nginx.yaml

AEAHE DO BTR,

mMEEA make deploy #53kMi Operator, HZfTLA TS :
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I $ make undeploy
MR{EMA operator-sdk run bundle a4 3&Mi{ Operator, HZTLATa4E :

I $ operator-sdk cleanup <project_name>

5.5.1.7. Hfh ¥R

HSHET Helm B Operator IIEH /G, LLT f# Operator SDK A& B R45H4,

MEAE TERSCENEONRE, NEER dedicated- admin AARMEE G A UBE S
i&, =X~ Operator Lifecycle Manager (OLM)_L;izf789RF %€ Operator ;¥ A HE X CA iE+4,

5.5.2. &F Helm HJ Operator WTiHE

operator-sdk CLI I %4 Operator WiH 4% scaffold %4 T4 BHIH,
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B

Z148Z#¥6 Operator SDK CLI TERgA, @1F Operator T BHEXHEMNIKTE
B#FA, XIELUSM Red Hat OpenShift Service on AWS & fThiRA<ehiltig, 2185
EHRIRTEREARPREHINMDENEFEREENXR, BIERFABREN
¥, FIFELUSH Red Hat OpenShift Service on AWS & fThR A SR,

Xf FAIE#H Operator iH, FEIFALZIIEZHH Operator SDK k%, BiA
Operator TiiE i Operator £ aILUf§EF Red Hat OpenShift Service on AWS 4 & f5#
Operator SDK CLI TEjRARFFHTIB, FHOIRBRFIEHIRAKN Red Hat OpenShift
Service on AWS i Operator & 1ThR4<,

LAF5 Operator T B8 XMEM GG RAHRFTH, XLEAMBHRIZITN I E
APl BASBERFHEREEMFHRMNEX CVE MRS E,

ET Ansible 9 Operator 5 H 9 E il 55 %

£F Helm B9 Operator i B B9 EL il i %

A Operator SDK FZHi. #H X4 RRANE R, FESH Operator SDK
(Operator Framework),

5.5.2.1. EF Helm 5B %5

{88/ operator-sdk init --plugins helm #% 4 KHIE T Helm B Operator 5 H @& LLF BRI

#
X/ 3K J3:P=3
config/ kustomize &5, FATFTE Kubernetes £5f EEBE Operator,
helm-charts/ Helm Chart {& 8 operator-sdk create api &< #1141t
Docker FA F 15 F make docker-build £ i Operator &,
watches.yaml Group/version/kind (GVK) #1 Helm Chart 94L&,
Makefile AFEET BB,
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X/ 3k J3:b=3

PROJECT B & Operator TTHIEE BB YAML X4,

5.5.3. i Operator SDK i AEHET Helm M H

Red Hat OpenShift Service on AWS 4 ¥ Operator SDK 1.31.0, MEERBETFih LRET
1.28.0 CLI, #&EeILlhlit sl 44F CLI EH = 1.31.0,

B

4148389 Operator SDK CLI TERRA, @31F Operator % B X RN TR
B#F A, HXIELUSH Red Hat OpenShift Service on AWS & {ThiRAehiltiig, 2185
EHEATERRAPRMT XN IENEFERESENXR, Bl FERENH
7, FHIFELUSM Red Hat OpenShift Service on AWS & fThiRA< il B&.

%I FHIE#H Operator iH, FEIFALZIIEZHEH Operator SDK k%<, BiA
Operator iEHM Operator fF& "I LA Red Hat OpenShift Service on AWS 4 % 7
Operator SDK CLI TEjRAR4FHTIB, FHOIRBRFXEHIRAKN Red Hat OpenShift
Service on AWS i Operator & {Thix4<,

LAF5 Operator T H8XMEMEGR RAHRFTH, XEAMBHRIZITNIIEEMAE
APl (BASBEFHREEMHRMNEX CVE MERSGE,

ET Ansible 9 Operator i H 9 E il 55 %

EF Helm 89 Operator T B SR REE &

A Operator SDK A, #H X4 RRANE R, FESH Operator SDK
(Operator Framework),

B2, ER{EINA Operator B RS Operator SDK 1.31.0 K3EEY, SEHITEFNEXS BF
BEMERM 1.28.0 LUSESI AMIMEXAMIAE S, EAJIIEZAIfEA 1.28.0 SIS 4T Operator HiH
PFEFHITERS R,

5.5.3.1. 7 Operator SDK 1.31.0 & F Helm B9 Operator i H
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LUTF#BEH THT Helm B9 Operator TWiH, LUMES 1.31.0 #&A,

AR
[}
B2 %%k operator SDK 1.31.0
[}
{8 Operator SDK 1.28.0 fll=sk4E##9 Operator HiH
¥ =

4a%E Operator I Dockerfile, ¥ Helm Operator lRASEHE 1.31.0, M TFHIFAE :

Dockerfile =l

I FROM quay.io/operator-framework/helm-operator:v1.31.0 ﬂ

$¥ Helm Operator fRAM 1.28.0 BH =E 1.31.0

4a%E Operator T H & makefile, ¥ Operator SDK B ZE 1.31.0, M TFHIFAR :

makefile =5l

# Set the Operator SDK version to use. By default, what is installed on the system is
used.

# This is useful for Cl or a project to utilize a specific version of the operator-sdk
toolkit.

OPERATOR_SDK_VERSION 2= v1.31.0 @)
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FHARAM 1.28.0 B h 1.31.0,

MREEREE RS IK - H#HTEHE, EE XL TARREEN secret Wil THAIERE, W
THIFD -

config/rbac/role.yaml 3C{Efl

apiVersion: rbac.authorization.k8s.io/v1
kind: ClusterRoleBinding
metadata:
name: <operator_name>-admin
subjects:
- kind: ServiceAccount
name: <operator_name>
namespace: <operator_namespace>
roleRef:
kind: ClusterRole
name: cluster-admin
apiGroup: ""
rules:
- apiGroups:
Cm
resources:
- secrets
verbs:
- watch

h0 rules /N7, HIEM secret KR OIE T2,

5.5.3.2. Hih ¥R

P 4aF A0 A TR RRA s

77 Operator SDK 1.16.0 -5 H
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F+4 Operator SDK v1.10.1 BT H

£%} Operator SDK v1.8.0 7+51H

5.5.4. Operator SDK #1 Helm 3z #¥
BE

4182 FF# Operator SDK CLI TEh A, @1E Operator HiHMHEXHEMNK TR
B#FA, HXIELUSH Red Hat OpenShift Service on AWS & fThiRA<ehiltig, ZLi85F
EHaATER RN RMT XN DENEFERESENXR, Bl FERENH
7, FHIFELUSM Red Hat OpenShift Service on AWS & fThiRA< il B&.

%I FIE#H Operator iH, FEIFALZIIEZHEH Operator SDK k%<, BiA
Operator HiEHM Operator fF& "I LA Red Hat OpenShift Service on AWS 4 % 7
Operator SDK CLI TERAR4FHTIB, FHOIRRFXEHIRAKN Red Hat OpenShift
Service on AWS i Operator & {Thix4<,

LAF 5 Operator T H8XMEMEGR RAHRFTH, XLEAMBHRIZITN NN E
APl BASBERFHEREEMHRMNEX CVE MERSGE,

ET Ansible 9 Operator i H 9 E il 55 %

EF Helm 89 Operator T B SR REE &

X Operator SDK A, #H X4 ARG R, FESH Operator SDK
(Operator Framework),

5.5.4.1. Helm chart

31T Operator SDK 4 B% Operator Wi HMH P —FhAZEFI A Helm Chart 3ki8E Kubernetes
HRENSGI— N AR, MEARREEM Go K%, XFETF Helm B9 Operator IEEES TFHEBNFIE
ZHEEVHNEREN AR, BABESNIZNATFES Chart —E549 4K H Kubernetes ¥R, XIfriEsk
LIFEABREY, B3 Kubernetes #t X&) Helm Chart Wi KIS, XRLHGREININAERHNE

7,
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Operator NEZEThaE R MR AR AN A E ST RAPIZIBUE, FHEHMBERESEEZTHN
REMBEE., & FETF Helm B9 Operator, ¥RM spec FERE— M EELTIFIER, BETE Helm
values.yam| X #Fefik, #EalLAF{ERA Helm CLI (41 helm install -f values.yaml) 3@ Hra&i%iEX
e, MREEAE KR (CR) hFRAXE{E, AN CR FNEE Kubernetes X RBEW LI R
RBAC LUK ERERFITT SR 4T Ab,

Z—A%H Tomcat EH CR =Pl :

apiVersion: apache.org/vialpha1
kind: Tomcat
metadata:
name: example-app
spec:
replicaCount: 2

replicaCount {H (Xfirhoh 2) 2L HEBERLITAEK Chart &k :
I {{ -Values.replicaCount }}

HMEEFHERE ST Operator 5, Eallid HE— CR LHISEIBEHFHIN AL, HfEM oc pFIHAR
BUERZTHRELH -

I $ oc get Tomcats --all-namespaces

AEKFEMA Helm CLI % %%k Tiller ; ZF Helm i Operator &M Helm TiEsh S AR, EEHE
R2217—4 Operator S£fl, FEMABE XHEE X (CRD) 3t CR, HHEfEH RBAC, FRIARILIER
S Bh 1 IR AR,

5.6. E L EKAHRSSRA (CSV)

i ClusterServiceVersion X &R XM £ R FkZE (CSV) 22— FIFf Operator JTTHIR IR
YAML ;55., wI%iBh Operator Lifecycle Manager (OLM) 7£4&fh;z1T Operator, ©=2 Operator &
RRERMEFTEIE, ATERAFRmERRR. ERRAERER. 4, CSV iLRiz1T Operator Fif
FHEAEEER, KLU THEEMN RBAC HI R HEMEH MK E E LR (CR).

Operator SDK @1f CSV 4£mk35, AT Lail Operator HiH 4R CSV, A YAML ;&5
Operator BXH#HASIHEREE L.
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B

Z1#8Z 6 Operator SDK CLI TERA, @1F Operator % BHEXHEMNIKTE
B#FA, XIELUSM Red Hat OpenShift Service on AWS & fThiRA<ehiltig, 2185
EHTATERARPRRENINENEFERES R, BhDhERAEREH
¥, FIFELUSH Red Hat OpenShift Service on AWS & fThR A SR,

% FRIE#H Operator iH, FEUFALIIEEH Operator SDK k%, HA
Operator HiEM Operator fF& "I LA Red Hat OpenShift Service on AWS 4 & 7
Operator SDK CLI TEjRARFFHTIB, FHOIRBRFIEHIRAKN Red Hat OpenShift
Service on AWS i Operator & 1ThR4<,

LLF 5 Operator Wi B A XMIEMG & RAHFH. XLREMBGEMZTNIhEMNEE
AP BARSERFHERESMIHRENHEX CVE WRRAR.

£F Ansible 19 Operator %i H BEL il 5%

£F Helm B9 Operator i B B EL il Bi %

X Operator SDK A, # X4 RRABE L, FESH Operator SDK
(Operator Framework),

f&BhERL CSV Mifp4, Operator fEEELFRAZEIEN TikH Operator 5 OLM X H [\ Catalog
Registry Ziﬁ'ﬁmﬁﬁ_ﬁﬁﬁﬂﬁ OLM A1, b4, ENSEELT FHM Kubernetes #1 OLM IhgE, CSV spec
A aE kAN E B AR t, M@ Operator SDK AR BHEH RS, LN CSV MIKEHTH

=
HEo

5.6.1. CSV AMITF AR

Operator A FEH, HPhIIHEREHRSHRA (CSV) , ki {El{#EA Operator Lifecycle
Manager (OLM) TR, SIEBRMIEERNAER. Operator SDK ffy CSV £ 5k2% (H generate bundle

FasAA) 25 Operator X G EIHXHEH OLM BBEMNE— ISR, FRESETERENMAZAE
¥93& CSV B, EHAAGSNKILEMARMA, LKk CSV &ill, LMETISERKEREN CSV,

#%, generate kustomize manifests Fa G RBEEIZTT, LI4ERH generate bundle Far 5 {E AR
A Kustomize Efili, {82, Operator SDK 124t make bundle 4%, T©HIIPIT &S, SIFRIH
FiZfTLAFFas -
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generate kustomize manifests

2.
generate bundle
3.
bundle validate
Hfh BR

MNF T RAIFERIRATH CSV NEERE, WS HIYE Operator,

5.6.1.1. ERMISCH TR

make bundle 5 7E Operator HiH R AIELL T XHMB X :

%75 bundle/manifests WiF@F R B%, Hh&7E ClusterServiceVersion (CSV) *f
%

%75 bundle/metadata M4 & T HIER 3

config/crd B+ BIfA B E X BIRE L (CRD)

—* Dockerfile bundle.Dockerfile

DTFHREEESE CSV H :

At

E X tp$22[H Y Operator 1R,
ClusterRole

E EFSERI Operator HIER,

Deployment
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E X Wl {E pod #i=1T Operator B Operand,
CustomResourceDefinition (CRD)

% X Operator BB & L HR,
B E X R~

BEEE CRD HAREI BT A,

5.6.1.2. lRAEH

generate bundle TS --version FREEERAIBLU R AFZIEIRE IR, FEREE RA,

Wi 7E Makefile % & VERSION Z5 &, {81/ make bundle 345217 generate bundle Fy45H}
ERZEABhFA --version i, CSV kA5 Operator kA&4HE, TEFAH Operator x4y =4 BT
CsV,

5.6.2. FoE LM CSV F

B% CSV FEXTEERAERM. FET Operator SDK M FERBHHTETR, XEFBRAZHA
TI4E, R—iHX Operator M1&FHEE L FIEE X (CRD) MTHiE,

Operator Y& 7 EEE N HEMRSS A (CSV)YAML 324, SFAMMEEBIRRMEILL T IEFEE,
LRI DA E B D BREE), Operator SDK fE4F CSV I & HHE&,

TRFMNAE T BEFE LK CSV FB, WLEZAEN,

* 5.7. L FBH CSV K&
PEX ek

metadata.name 1% CSV HIME— & FR, Operator RAN B EZERFRA, LUMRIEME—M, 20 app-
operator.v0.1.1,

metadata.capab  1R#E Operator FXFAEEELX 2 HIBENFY, LTS 1E Basic Install. Seamless
ilities Upgrades. Full Lifecycle. Deep Insights #1 Auto Pilot,

spec.displayNa FAF#RiH Operator I &5,
me
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T sk

spec.descriptio & X Operator TIRERI I K Hfak.
n

spec.keywords H#ak Operator B9,

spec.maintainer  #4E#* Operator 9N ALK, SAFRINE FHRAFbE,
s

spec.provider Operator IR/ CEEENM) & &R,
spec.labels fit Operator PIER{HE FA RIS (E X,
spec.version Operator Y& S hikA, 400.1.1,

spec.customres  Operator {#FR{E{ CRD., #1:R deploy/ F#FE{Efil CRD YAML X, Operator SDK
ourcedefinitions FEZNIEFRIZFER, B CRD B¥ spec FREN/LNZREEZR A ¢

e description : CRD i,

e resources : CRD FFB{EM Kubernetes ¥R, #1Pod #1 StatefulSet
EN

e specDescriptors : FiF Operator H AFIHiH B Ul 327,

3 5.8. AIEM CSV FEk

B 3T

spec.replaces W% CSV By CSV &R,

spec.links 5% EEH Operator S0 ATEFEXHI URL (INMIEAIXHY) , &BS/FRH url,
spec.selector Operator 7] F-FESX B & BER A6 25

spec.icon Operator 8B H base64 4afi%Eltr, @ik mediatype 7£ base64data FEXHiXiE.

spec.maturity BHEXMNRAPIAEIMKAE, 1£081E planning. pre-
alpha. alpha. beta. stable. mature. inactive #1deprecated,

BXRU LB FRM A SHLEBIENES I, HS5 0 CSV spec,
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b

N
p o
;

il

BRIEZER P THHL4S YAML 2EXTEER M Operator {455 S g4,

=
o
=

Operator PSR

5.6.3. Operator JTHEUE &

Operator 714 A G Al ATESE B AR S5 MR A (CSV)M o BUE i E R L3, LUS AThaeskE A fRm(Ul)
fhZ2 i oRThEE, 40 OperatorHub =k Red Hat Ecosystem Catalog, #&id7E CSV YAML X#4-hi%iE
metadata.annotations Bk F5)15E X Operator TR,

5.6.3.1. ERliZRIgThEE T A

features.operators.openshift.io 1 HhEFEIEA15EA Operator AIBEZ RFAIELAZRIIThEE, Eitix
& "true" =% "false" {HRIEE. 7 web RGN LLIEE SRS Bk dhilint OperatorHub % 31 Operator
i, APaUEETIEXEThAE, Red Hat OpenShift Service on AWS 4.10 R BEHMIARA X 3F
f#,

B

features.operators.openshift.io EiliZRf9ThaEFfEF A Red Hat OpenShift
Service on AWS R Hi A [ operators.openshift.io/infrastructure-features
AR, MR/EZER, HSH"THERZRETHEET A",

3 5.9. ELliZRFIThaEE MR

232 fed BREN

features.operators.openshift 357 Operator TFHWIHREIMTFEZENESR  "true"” or "false”
.io/disconnected h, SEREERE, BATEVFEK

M, Operator #/F spec.relatedlmages

CSV FEEREABES| BE A XE R,

features.operators.openshift  #§%E Operator EEEZIKZFE A FIPS- "true" or"false"
.io/fips-compliant 140 BBi&, HAATEIFE FIPS EXBT

mo TEXMERA, Operator REEE (#
8) MR ITIE M EE R AN FIPS-140 55
IF$R 3K Red Hat Enterprise Linux (RHEL)
%%,
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233 Uiy BREM
features.operators.openshift & #E=Z5# HTTP_PROXY #l "true" or"false"
.io/proxy-aware HTTPS_PROXY RIBINEZLERIEE

Operator AR IEEEMER 21T, W
RIEM, Operator &fFILE R FRACER
BMTEfmE (B1E)

features.operators.openshift 357 Operator EE LI BRI ET, LME  "true" or"false”
.io/tls-profiles 2 Operator fEAK TLS BIGEMH ; MNRE
F, eBEMERIERE (RE) .

features.operators.openshift & Cloud Credential Operator (CCO)$§%E  "true" or"false"

.io/token-auth-aws Operator Xt AWS Secure Token

Service (STS){#F AWS API /4T tokenzied

BRI E,
features.operators.openshift  #§%E Operator X#{#F Cloud Credential "true" or"false"
.io/token-auth-azure Operator (CCO)i@it Azure Managed

Identity @37 Azure API i#1T tokenzied &1

ETANT =
features.operators.openshift  #5%E Operator X#{#F Cloud Credential "true" or"false"
.io/token-auth-gcp Operator (CCO)i&#iJ GCP Workload

Identity Foundation (WIF)@id GCP
Workload Identity Foundation (WIF)i 1T
tokenzied HAFIFHECE,

features.operators.openshift 157 Operator @& 12t Cloud-Native "true" or "false"
.io/cnf Network Function (CNF) Kubernetes 15

.
features.operators.openshift 157 Operator @& 12t Container Network  "true” or "false"
.io/cni Interface (CNI) Kubernetes ¥4,
features.operators.openshift  #5%E Operator & & # Container Storage "true" or "false"
.io/csi Interface (CSI) Kubernetes &4,

BREESAEEETRNEIS, AN Kubernetes IR NF2FHEE.

B RERIRThEE T MK CSV Rl

apiVersion: operators.coreos.com/vialphai

kind: ClusterServiceVersion
metadata:
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annotations:
features.operators.openshift.io/disconnected: "true"
features.operators.openshift.io/fips-compliant: "false"
features.operators.openshift.io/proxy-aware: "false"
features.operators.openshift.io/tls-profiles: "false"
features.operators.openshift.io/token-auth-aws: "false"
features.operators.openshift.io/token-auth-azure: "false"
features.operators.openshift.io/token-auth-gcp: "false"

=
=
B

FZRMLEIAES A Operator  (BFFFEREER)

5.6.3.2. FrAMERIIRIIThEE T 2

M Red Hat OpenShift Service on AWS 4.14 Fri5, operator.openshift.io/infrastructure-features
HAMRAfEA features.operators.openshift.io ip A2 M EFH. BRI TSRERABRIERE, BHa0
SFFTEAXHE .

XM NE T Operator TRFHIEMIZRIITIEE. £ web EHIAEK ZLIEE SRS E x ddd
OperatorHub X3} Operator i, A/ Al AAEHLTIEXLETHhEE,

£ 5.10. # HM operators.openshift.io/infrastructure-features Efi#
BHERE Tk

TP Operator XIFHWRGRIBTFEEMOE * P, SEABERGIT, BRAEEY
MIEEKM, Operator I T iR BRI B HE X R,

cnf Operator £t 7 —* Cloud-native Network Function (CNF) Kubernetes
&,

CNI Operator £t 7 — Container Network Interface (CNI) Kubernetes &
.

csi Operator £t 7 — Container Storage Interface (CSI) Kubernetes &
.
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BRCERE sk
fips Operator BZEZFAEM FIPS BN, HABATF5IFH FIPS EXMT
&5

o

BF

L L FIPS #Rj24T Red Hat Enterprise Linux (RHEL)%
Red Hat Enterprise Linux CoreOS (RHCOS)Hf, Red
Hat OpenShift Service on AWS 1%/ 448 F RHEL hn%
J&, 7Ex86_64. ppc64le 1 s390x &) EIRZZ 4 NIST
8 FIPS 140-2/140-3 Validation,

proxy-aware Operator XRFENRIBEEAIER L1217, Operator BZ I ENRIBINEDY
2 HTTP_PROXY #I HTTPS_PROXY, Operator Lifecycle
Manager (OLM) E&EHEE HEANRIEN B3 Operator #R#HHXLEIN
BTE, FiBE2E TIEMEB Operands FTHRBIMNELE,

WA BN MRESRE CSV Al

apiVersion: operators.coreos.com/vialphai
kind: ClusterServiceVersion
metadata:
annotations:
operators.openshift.io/infrastructure-features: '["disconnected", "proxy-aware"]’

5.6.3.3. HAth At E 7

LUF Operator ¥ 2 al M,

& 5.11. Hhrliex

alm-examples REBE XLFRE L (CRD) BiRG/NEEBESE. A
B Ul 2TISEEFRER, SRS BE L
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a3

operatorframework.io/initialization-resource

operatorframework.io/suggested-namespace

operatorframework.io/suggested-
namespace-template

operators.openshift.io/valid-subscription

operators.operatorframework.io/internal-
objects

sk

BT E Operator &S 2 H
operatorframework.io/initialization-resource
ERRRINEIREIRFSRA (CSV) RIBEFBHBE L
TR, AR, ROV IRREET CSV IR HAIEMR A
BRELHIR,. S8 HTE YAML E A&
Mo

KIBERE Operator BRI & 22 H],

7y Namespace W RiZEEH, NiEEMEALEFERA
L NVNEbrin e

T35 HER Operator Frss R RERE 1T 5 HO 22 (R 21
‘A, f5lan, '["3Scale Commercial License",
"Red Hat Managed Integration™]',

12 Ul R AR T A P #2/EM CRD,

B7% Red Hat OpenShift Service on AWS ¥l uFZE 3k CSV xfl

apiVersion: operators.coreos.com/vialphai
kind: ClusterServiceVersion
metadata:

annotations:

operators.openshift.io/valid-subscription: '["OpenShift Container Platform"]'

B2H 3scale FaliEEKH CSV =4l

apiVersion: operators.coreos.com/vialphai
kind: ClusterServiceVersion
metadata:

annotations:

operators.openshift.io/valid-subscription: '["3Scale Commercial License", "Red Hat

Managed Integration™]'
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% 5% A OPERATOR

Hith BHR
[ ]
CRD £t
[ ]
MREFrREI A E L HR
[ ]
BRI EZEH

fERBGAT kPR BB R W B en & 22 [H]

R ERN &R

5.6.4. N ZPRMIMES A Operator

Y75 Operator ¥£&, #£M Operator W7 B EMH F2 3k F RETE 32 PRI ZE St Fr i e IR IE 352
ﬁo

S FFET I E U Operator BZE K

EJEEIN RN = Rt P n i ] )i

1 Operator BB RSSMRA (CSV) -

S Operator HITHINAERTRER/EMEST X AN Hith S BBk,

W HEE (SHA) MAZIREks| AR EN B,

Operator BIFT A #RISITHA 2 71 2 R AR FF E R B 1T,

X1 Operator A5 Z R EMIFEERF TR,

=S5
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& CSV iy Operator TiH, LLTF##2#A Memcached Operator fE HEF Go-. Ansible
1 Helm 89351 B 89761,

i =
1.
77 Operator {£ config/manager/manager.yaml 3X#4-## Operator {81 FEZI Bitk5 | A%
[CEZS R
il 5.2. config/manager/manager.yaml 3 {-7= 6l
spec:
spec:
containers:
- command:
- /manager
env:
- hame: <related_image_environment_variable> ﬂ
value: "<related_image_reference_with_tag>" 9
iE X IfEZFE, M RELATED_IMAGE_MEMCACHED,
WBEEXNEEGSSIAMRE, M docker.io/memcached:1.4.36-alpine,
2.

HEHID &SI AENH Operator 1 B R B MR A XU PRI RT S -

XIFETF Go B Operator TiH, HIAELEHRME
controllers/memcached_controller.go 3X{sh, I TFHIFR :

/l deploymentForMemcached returns a memcached Deployment object

Spec: corev1.PodSpec{

51l 5.3. controllers/memcached_controller.go X%l
Containers: [Jcorevi.Container{{
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- Image: "memcached:1.4.36-a|pine",ﬂ

+ Image: os.Getenv("<reIated_image_environment_variable>"),ﬂ
Name: "memcached",
Command: []Jstring{"memcached", "-m=64", "-0", "modern", "-v"},
Ports: [Jcorevi.ContainerPort{{

THRR itk B AR,

£ os.Getenv ENE i <related_image_environment_variable>,

A=
>
MRKEELE, N os.Getenv B SREOIZFRFH, ERESH
5 BIXIE <related_image_environment_variable>,

% FETF Ansible 8 Operator TiH, EFEZEFHRME
roles/memcached/tasks/main.yml 3, #0FHIFR :

$ll 5.4. roles/memcached/tasks/main.yml X6l

spec:
containers:
- hame: memcached
command:
- memcached
- -m=64
- -0
- modern
- -V
- image: "docker.io/memcached:1.4.36-alpine" ﬂ
+ image: "{{ lookup('env’, '<related_image_environment_variable>") }}" ﬂ
ports:
- containerPort: 11211

THIRRBi &S AR,
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2]

{5 lookup ThiEi A <related_image_environment_variable>,

X FETF Helm B9 Operator TiH, #F overrideValues FEZINE] watches.yaml 32
e, MBI -

1l 5.5. watches.yaml X {76l

- group: demo.example.com
version: vialpha1
kind: Memcached
chart: helm-charts/memcached
overrideValues: ﬂ

relatedimage: ${<related_image_environment_variable>} 9

7N overrideValues FE%,

2]

{5 <related_image_environment_variable> 33 X overrideValues =
E%, #0 RELATED IMAGE_MEMCACHED,

¥+ overrideValues FEXHI{EZINEI helm-charts/memchached/values.yaml 3
e, MBI -

helm-charts/memchached/values.yaml 3 {7~

I relatedimage:

%% helm-charts/memcached/templates/deployment.yaml 3 chart £
R, MTHIFRS :
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$ll 5.6. helm-charts/memcached/templates/deployment.yaml 3 #47=6l

containers:

- name: {{ .Chart.Name }}
securityContext:

- toYaml {{ .Values.securityContext | nindent 12 }}
image: "{{ .Values.image.pullPolicy }}
env:

- name: related_image 9
value: "{{ .Values.relatedimage }}" 6

71N env REX,
waRIMETE,
E MR ENE,

{#ALLTESY BUNDLE_GEN_FLAGS ZF& & URINEI Makefile & :

Makefilez=fl

BUNDLE_GEN_FLAGS ?=-q --overwrite --version $(VERSION)
$(BUNDLE_METADATA_OPTS)

# USE_IMAGE_DIGESTS defines if images are resolved via tags or digests

# You can enable this value if you would like to use SHA Based Digests
# To enable set flag to true

USE_IMAGE_DIGESTS ?= false
ifeq ($(USE_IMAGE_DIGESTS), true)

BUNDLE_GEN_FLAGS += --use-image-digests
endif

- $(KUSTOMIZE) build config/manifests | operator-sdk generate bundle -q --overwrite -
-version $(VERSION) $(BUNDLE_METADATA_OPTS) ﬂ

+ $(KUSTOMIZE) build config/manifests | operator-sdk generate bundle
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$(BUNDLE_GEN_FLAGS) ()

M Makefile HHX—1T,

2]

R EERTERONX—1T,

4,
ZE4$ Operator HigBEH N FEAME(SHA)MAZIN, 21T make bundle fip %, ¥
USE_IMAGE_DIGESTS %i&} true :
I $ make bundle USE_IMAGE_DIGESTS=true
5.

71N disconnected Ff#, iXF Operator FEMTFFEEAIAEEh TF -

metadata:
annotations:
operators.openshift.io/infrastructure-features: '["disconnected™]’

OperatorHub Hal{R{E L BRI ThEER T #E Operator,

5.6.5. HZ P RIEHEERS S AR Operator

Operator Lifecycle Manager (OLM) {&i%Fi4 Operator 7 Linux £Hl#izfT. B2, Fh
Operator ¥F#, % Red Hat OpenShift Service on AWS (& rhi2#t T worker Tim, EaILUEE
Operator EAEZIFERHMEHE LM TIE R,

R Operator X3 AMD64 #1 Linux LA B9k, fERILAE CSV RINFRZE, Mioicft Operator 51
TR E, PR SNRETIRERSMREE T -

labels:
operatorframework.io/arch.<arch>: supported ﬂ
operatorframework.io/0s.<os>: supported
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¥ <arch> BN R ZIFFHFH S,

1 <os> WENZZRHMFRH,

al

RARINIHERMSGE SRR F SERBR ST IEN B RS aF H. film, XK
A THEIEFEBNIASE R Operator IR B9%RFS, {Hi%ZRH97E PackageManifest
API A RE A,

MR CSV Aa4E os 7%, SREMUNEIAERLLT Linux Z#HIR% :

labels:
operatorframework.io/os.linux: supported

MR CSV A 8HF arch 153, SFEUNENERLT AMD64 PR :

labels:
operatorframework.io/arch.amd64: supported

MR Operator TFRFLEANTT REMHEMFERSE, ELALAME MR,

FoRFMH

[ ]
& CSV i Operator TiH,

BEFRIH ST RIMREIERS, CSV thsl M Operator Btk i IR B K.

Z{# Operator FEZ RIS KT FFFHERIMERIEE TE, A FIERBHE (SHA) A2
& (tag) RiEES|IAMNGGK,

s
e
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1£ CSV i metadata.labels F 7451 Operator TR HIRERGRINIRE :

labels:
operatorframework.io/arch.s390x: supported
operatorframework.io/0s.zos: supported
operatorframework.io/os.linux: supported

operatorframework.io/arch.amd64: supported

wo

ERMFHERRRERS G, EX7BAHESEIAN os.linux 1 arch.amd64 2%

=
o
B

MTBAXRBHNRNESZER , HESFImage Manifest V 2, Schema 2 %8,

5.6.5.1. Operator IR FIHRIFRGZHF

ERE S IE S N R HIRERSIM Operator B, Red Hat OpenShift Service on AWS _E#
Operator Lifecycle Manager (OLM)z# LA F2#F e -

% 5.12. Red Hat OpenShift Service on AWS 3z {¥942Fy

R R
AMD64 amd64
ARM64 arm64
IBM Power® ppc64le
IBM Z® s390x

% 5.13. Red Hat OpenShift Service on AWS M2 ERSE

BERG FHrER
Linux linux
z/OS zos
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% AWS EMIFRRKRA M Red Hat OpenShift Service fl1HfttE T Kubernetes M4 1T
A . A AT RE 2 — H AR R MR IR E RS,

5.6.6. B W AInH 22 [H

AL Operator AR E BN E R AL, SHAKE G LEH PN FRATHRE, FHEET
E. MEBMITHf#4Hr, Operator Lifecycle Manager(OLM)=$F Operator M4 22 [ A ¥R EVA KB
FiT e 22w,

YE49 Operator &, &I LA AT RS B brén 5 22 H] 4F SR BEAR 55 ik A< (CS V)M — &8 43 k2
Operator ZEMFRMZAMZZN, L4 OperatorHub ¥ Operator ZINFIERENT, XAiL Web
PHSEREIBRAREEFBIERBIMG R ZN,

%

#£ CSV th, IF operatorframework.io/suggested-namespace I fRi%i&E HE M6 &2
[&] :

metadata:
annotations:

operatorframework.io/suggested-namespace: <namespace> ﬂ

EE A6 B ZE (A,

5.6.7. AR\ A E R IR 2 M

B Operator RIE control plane 77 |2 21T, XAILLETH Operator A& 7E Pod & HixE
nodeSelector J5EH,

HTRBESES HolsEhREREREINEKIA nodeSelector, I LAEiZ1T Operator By & 22 R £
WBEBIAT R, RAT EEReTERHRIAE RILEREBRAFTARN AT Operator i Z2[H|
g pod.

L {5l OperatorHub ¥ Operator FINFIELEE], Web iHASEREIBRPAIERLZERFENE
Wep&ZeE, BMeAZEHMERA YAML hite A2 HER AR, Z5NaSEERRHRSRA (CSV)
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¢0

1£ CSV h, f{#f Namespace * RHEHXE operatorframework.io/suggested-
namespace-template, LA FREIZIERE T oo 22 A BA T Rki2a MR Bl dp 4 Z2 (R B55 51 -

metadata:
annotations:
operatorframework.io/suggested-namespace-template: ﬂ
{
"apiVersion": "v1",
"kind": "Namespace",
"metadata": {
"name": "vertical-pod-autoscaler-suggested-template”,
"annotations": {
"openshift.io/node-selector": "
}
}
}

EE 6B ZE (A,

al

IR CSV 777t recommendations-namespace #1 recommended-
namespace-template ;¥f#, ll recommend -namespace-template R i% {56
o

5.6.8. j&i F Operator 544

Operator Lifecycle Manager (OLM) &y Operator 12 #t—/ \iiE F 3R Z M Operator FEEE
Operator IE 24K E. BIAERT, OLM 7EZ&ZE Operator B fi|EE—4* OperatorCondition HE X ¥
I5E X (CRD) . #R¥& OperatorCondition HE X HiR (CR) hiXBMIFXMH, OLM MITHARMENE
Eﬁo

E X Operator &+, Operator #ZlHEH1ZHX OLM fi|EH) OperatorCondition CR, FF&EFSERLL
TS -

NIESy RS LR
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BEREFRMHRRE.

X el LGS A operator-lib FESEHI, Operator & RI{E Operator 1124 controller-runtime %&
P, LUEZRERFE V%R Operator #1455/ OperatorCondition CR,

ZERFERM 7T — @AM Conditions ¥, ©fLLT A AT OperatorCondition CR H Get fl Set
—* conditionType :

Get

RS ERY, BEEMANRA controller-runtime M client.Get ¥, ©EEA
conditionAccessor HEER R type.NamespacedName i ObjectKey,

Set

BEHFERMNRE, BFEMAEA controller-runtime B client.Update ZhaE, #15%E CRD
IAR#Z1E conditionType, NS HIEER,

Operator R AL /FE CR i status TR, operator Al LUMPRSNE# status.conditions #4H, &
HAEFMH. BXFHPFEMRANBRIES, HEELEENSEH GoDocs,

{81/ Operator SDK 4 F—4* Operator %iH,

it =

£ Operator % H #/5 i Operator 54 :

£ Operator HiE /K go.mod X, IF operator-framework/operator-lib FIN TR
FE -

module github.com/example-inc/memcached-operator
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go 1.19

require (
k8s.io/apimachinery v0.26.0
k8s.io/client-go v0.26.0
sigs.k8s.io/controller-runtime v0.14.1
operator-framework/operator-lib v0.11.0

)

2.
£ Operator ZHAPHEEEACHIIER RSB TER -
[}
32 controller-runtime %/ i,
[}
32 conditionType,
[}
i&[E]—4* Condition O L AR MFEH.
HF OLM HiiXk#F Upgradeable &, HiLaILLAIE— O, ©EAHiH Upgradeable
M5 E. i -
import (
apiv1 "github.com/operator-framework/api/pkg/operators/vi"
)
func NewUpgradeable(cl client.Client) (Condition, error) {
return NewCondition(cl, "apiv1.OperatorUpgradeable™)
}
cond, err := NewUpgradeable(cl);
Ei X4 Hish, NewUpgradeable constructor #F—4 sk G KA Condition B—
A% & cond. cond ZFEMXFEH Get Ml Set /%, "THTFLIE OLM B Upgradeable %4,
H At BT iR

[}
Operator &

5.6.9. & X webhook
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Webhook ftiF Operator {EEE FIRHHRFRIN REFMHIHH Operator LFISRAIR 2RI, 8. €&
. EZFIEABR. & webhook 5 Operator —RI{24#tH, Operator Lifecycle Manager (OLM) =
LIEEX L webhook B4 & A,

Operator BB IR SS iR A< (CSV) FHR AT AE 2 & webhookdefinitions 284, LUE X LLTF Webhook 3

il
[ ]
Admission webhook (validating and mutating)
[ ]
webhook #Hit
%

£ Operator i spec 24 71N webhookdefinitions &4, FH{EH
ValidatingAdmissionWebhook. MutatingAdmissionWebhook =% ConversionWebhook
type @1E (I webhook Y. LATRHIEZAE=FKEH Webhook:

& Webhook B CSV

apiVersion: operators.coreos.com/vialphai
kind: ClusterServiceVersion
metadata:
name: webhook-operator.v0.0.1
spec:
customresourcedefinitions:
owned:
- kind: WebhookTest
name: webhooktests.webhook.operators.coreos.io ﬂ
version: v1
install:
spec:
deployments:
- name: webhook-operator-webhook

strategy: deployment
installModes:
- supported: false

type: OwnNamespace
- supported: false

type: SingleNamespace
- supported: false

type: MultiNamespace
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- supported: true
type: AlINamespaces
webhookdefinitions:
- type: ValidatingAdmissionWebhook 9
admissionReviewVersions:
- vibetat
-vi
containerPort: 443
targetPort: 4343
deploymentName: webhook-operator-webhook
failurePolicy: Fail
generateName: vwebhooktest.kb.io
rules:
- apiGroups:
- webhook.operators.coreos.io
apiVersions:
-vi
operations:
- CREATE
- UPDATE
resources:
- webhooktests
sideEffects: None
webhookPath: /validate-webhook-operators-coreos-io-vi-webhooktest
- type: MutatingAdmissionWebhook 6
admissionReviewVersions:
- vibetat
-vi
containerPort: 443
targetPort: 4343
deploymentName: webhook-operator-webhook
failurePolicy: Fail
generateName: mwebhooktest.kb.io
rules:
- apiGroups:
- webhook.operators.coreos.io
apiVersions:
-vi
operations:
- CREATE
- UPDATE
resources:
- webhooktests
sideEffects: None
webhookPath: /mutate-webhook-operators-coreos-io-vi-webhooktest
- type: ConversionWebhook ﬂ
admissionReviewVersions:
- vibetat
-vi
containerPort: 443
targetPort: 4343
deploymentName: webhook-operator-webhook
generateName: cwebhooktest.kb.io
sideEffects: None
webhookPath: /convert

290



% 53 FF&Z OPERATOR

conversionCRDs:
- webhooktests.webhook.operators.coreos.io 9

¥ Webhook I E TR CRD A JI{EX BIF71E.

IUEA A Webhook,

25524 A Webhook,

i Webhook,

1 CRD M spec.PreserveUnknownFields Bt 7i1i% & J false X nil,

=
=
B

Kubernetes 324 :

U A webhook

24 A webhook

webhook ##i

5.6.9.1. % OLM B9 Webhook =555

{81/ Operator Lifecycle Manager (OLM) #BE775 webhook i Operator I, #E41E L LA TR
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%

type FEx w41k & 7 ValidatingAdmissionWebhook. MutatingAdmissionWebhook =k
ConversionWebhook, &l CSV 23 AKBHIFEX,

CSV i Jias— 1 iE, SHAMELYT webhookdefinition B deploymentName £
rhiR LR,

fillE# webhook if, OLM #i{# webhook {{#£5 Operator Z8EH Operator ZHAHICEN o5 22 A £
B1E,

UE U AL BRI

 OLM BeE A BN EMEB RS — D HIMBUEBT AN (CA) . 1§ CA £ EHBIRNENZHE
#0E8 API fRS5 4 dpRIRZ R, Hik -

TLS ik #3x4HEERIERE N /apiserver.local.config/certificates/apiserver.crt,

TLS B HEERIERE N /apiserver.local.config/certificates/apiserver.key,
Admission webhook HLNIZ R

J1Bh1E Operator JF4EEECE AT EMREMNIRE, OLM IR A webhook FhiE IR EAE T LATF
ERPEHI, 1 OLM 5% CSV BB EI KM B -

HRBAAL

53K LA operators.coreos.com H A HFx

&k B#rh ValidatingWebhookConfigurations 3¢ MutatingWebhookConfigurations ¥t

i

Hi Webhook 23R
MEFH: Webhook & XK ERETRS], OLM £5F CSV BB R KA EX -
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H A Webhook B CSV RAESZ#F AlINamespaces REER,

Ht Webhook BB #7 CRD &4 4fFH spec.preserveUnknownFields FEi% &) false =
nil,

CSV HhE L M webhook &A% &AM CRD.

TEEA LR, 4% CRD REEA—1N#t Webhook,

5.6.10. T RIEREE X HIRE X (CRD)

%19 Operator AIEEREAM X EHE XFIREE X (CRD) : —3X !4 Operator #/4, 55— Operator
#KisinY 2 Z CRD,

5.6.10.1. #i58 CRD

Operator HIAMAE X HEE X (CRD) 2 CSVREZMNES. iXFE CRD KIEEM Operator 5
P RBAC #ll, KEimEIRMEAt Kubernetes B2 [AEEITH R,

Operator BERHFEAZ 1 CRD & MIIFHEE—&, HIIN— N RPOTIEBIREREMN 7 —X
KPWRIFERRIAEK, XTE CSV KRR ZE—FIH,

3 5.14. #1589 CRD FEX

B 3T e/ alik
e i CRD M2 4%, WHiE
Version AT R AP BIRR AR, IR
Kind CRD M S A& ., W
DisplayName CRD &#FH A ATEMR A, 40 MongoDB Standalone, R
fak A% Operator #0MA{E A% CRD M @R, sXEX CRDAF  WiE
RUEThEERY R
Group 1% CRD F/EBY API 4H, #N database.example.com, prin
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= 24 Rk wWis/wlik
Resources 8B CRD AJREIHAE — =% I Kubernetes MR, ©ATEE IR

resources IHHFH, BFERA eI EEEBERRIE
B REBANMAEEEN BRRRF, MATFEIEEMRS
Ingress #MI,

BWSBIER NEERIN R, TABIIHEEGRBEBIFRES
K. BN, FRIHFHERF TRERBIRERRSHE ER
%‘J’o

SpecDescriptors XL R R BN i A P R UL R EE R Operator FEL ik
. StatusDescripto  HiAsHiHRT Ul —FAR, MREW CRD 2 ERAF®

rs#l IR MY Secret 3 ConfigMap B FF, ERITELLAMEE, X
ActionDescriptors LB EFREH Ul AEEEFHRE R,

i

HBE LT =R HERET
e SpecDescriptors : 5|FX/ 5 spec HHFE,

e StatusDescriptors : 3| fxf% status H:hpy=
%,
e ActionDescriptors : 5| A% R LA HUTHIRE,
AR EZ LT FE ¢

e DisplayName: Spec. Status ¢ Action B A%
A AR,

e Description5x Spec. Status s Action L&
Operator #0{AI {5 A & B & K ik,

e Path : R RFRERAIN R_EF MR FREEE,

o X-Descriptors : Fi T RE ZERRFHHB ML T
e AR EEAMEA Ul H4, 055 Red Hat
OpenShift Service on AWS B React Ul X-
Descriptors 515k, 165 % openshift/console Tl
E (<]

BXRENFHNELZ —RIER, ES N openshift/console T
H.

LUFRff#E T —4 MongoDB Standalone CRD, ER¥ L[ LA Secret A EM SN X
A, HoHEIRSS. BIREE. pod Hl EEEMUH :

48 CRD =l
- displayName: MongoDB Standalone
group: mongodb.com
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kind: MongoDbStandalone
name: mongodbstandalones.mongodb.com
resources:
- kind: Service
name: "
version: v1
- kind: StatefulSet
name: "
version: vibeta2
- kind: Pod
name: "
version: v1
- kind: ConfigMap
name: "
version: v1
specDescriptors:
- description: Credentials for Ops Manager or Cloud Manager.
displayName: Credentials
path: credentials
x-descriptors:
- 'urn:alm:descriptor:com.tectonic.ui:selector:core:v1:Secret’
- description: Project this deployment belongs to.
displayName: Project
path: project
x-descriptors:
- 'urn:alm:descriptor:com.tectonic.ui:selector:core:v1:ConfigMap'
- description: MongoDB version to be installed.
displayName: Version
path: version
x-descriptors:
- 'urn:alm:descriptor:com.tectonic.ui:label’
statusDescriptors:
- description: The status of each of the pods for the MongoDB cluster.
displayName: Pod Status
path: pods
x-descriptors:
- 'urn:alm:descriptor:com.tectonic.ui:podStatuses’
version: v1
description: >-
MongoDB Deployment consisting of only one host. No replication of
data.

5.6.10.2. &K CRD

EEEKHHMXNTE CRD e2 e LAEHERE, BiIFENBMNRENT %/ A4 Operator BSEH, I
REE—#F 24 Operator HE Bl —i i R imElin B AR I3k,

i, —4 Operator RIXE— N AEFFH (M etcd Operator) ZE—4 etcd EFHLL AT AR
Bixe, LIBE—A Postgres #iEZE (GEH Postgres Operator) LU AT HIRTE L.
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Operator Lifecycle Manager (OLM) % BR&E &+ e CRD #1 Operator #iTH: %, LUBRXLE
Kk, MEHFIESEMNIRAE, Operator FEMERRAZEEDEEN, FHEA Operator BIER—MIRSIKS,
LAfge. EHHESR RN Kubernetes HiR,

% 5.15. &K CRD B

FB 3T R/ alik
BFR fT&E CRD HI27F. IR
Version ZXTR API BIRRA, B
Kind Kubernetes X §EHY, IR
DisplayName CRD B AR AT BERR AR, WIE
ek WA Z A IR 5E & IR B B A 2R, B

W& CRD RH

required:
- name: etcdclusters.etcd.database.coreos.com
version: vibeta2
kind: EtcdCluster
displayName: etcd Cluster
description: Represents a cluster of etcd nodes.

5.6.10.3. CRD #%

MRBEXHERE XL (CRD) BEFH—KHRSKRAE (CSV) , OLM R EINHALK, MEREAS

CRD #%1 CSV #1, Ni%Z CRD HRUTHARGFRERANF AL :

FrA BT 2A1 CRD HHIRSShRA#B 2 1E#E# CRD H,

HEREH CRD WEUEER (schema) #HT3MIER, 5 CRD MARSSRARKBIFRAEINA L
Pk B LB REAE .
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5.6.10.3.1. & INFhk CRD

Y

R CRD 7#&iNEl Operator:

1£ CSV 19 versions #4989 CRD HiEPHRMEFFEB.

#n, MR8 CRD F—4 vialphal kA&, MEEEFRMFH vibetal lixAF FHIRC
NI IEERRAS, &M vibetal mINFTEHE :

versions:

- name: vialpha1
served: true
storage: false

- name: vibetat
served: true
storage: true

MR CSV TEFERAMRAE, HREREHRERN CSV owned &84 ## CRD 51FRE :

customresourcedefinitions:
owned:
- name: cluster.example.com
version: vibetat 0
kind: cluster
displayName: Cluster

B version,

FEHA CRD Ml CSV #EXEEMMAEAH,

5.6.10.3.2. FA=kilER CRD k&

Operator Lifecycle Manager(OLM)A st V32 BPjiliBR B & X ¥R E L (CRD)MIMRS5 kA<, FHH CRD
hRA< Ry 56:@id 5 CRD i served ZEXIXE N false 3R, FREAH CRD B {E ol i IEAR 55 kA<M
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%0

it =

ZFAMMERRE CRD MR :

FFARAIRCNIERSIRE, RAZXRA A BEABRZEARNTRER, FI0 :

versions:
- name: vialpha1
served: false ﬂ
storage: true

ZE N false,

MEZEFRAMIRA BRI storage kA, N$Fi% storage A LIHEARSS AR A, HIi0 :

versions:

- name: vialpha1
served: false
storage: false ﬂ

- name: vibetat
served: true
storage: true g

X R HT storage FEX.

4l

M CRD HHE 2K 2 storage B ERRA, ZhRA %M CRD
KA T storedVersion Hfffilis, OLM —BRNFIE | BEERAED CRD h
AEEFHE, OLM FEiTxX—&E.

fEALL EE kA% CRD,
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4,
EREHL AT, FERRSSARATIM CRD 522 Mk, Hian :
versions:
- name: vibetai
served: true
storage: true
5.

MR ZIRASM CRD HifllikR, HHAHRENEHER CSV owned #8453 EI5IA CRD ki
*o

5.6.10.4. CRD ik

Operator F P @i T IR NIETUE, TIARANERT, EahEaE1 CRD REER, FHLl&N

BESEF NE N alm-examples B3R, FR Ul 2TikERZER, AP #F—FBE L

ERHA—A kind FIRARK, W CRD AFFFINFH Kubernetes X RM metadata 1 spec,

LUTF 2B RAIIREL T EtcdCluster. EtcdBackup 1 EtcdRestore £k :

metadata:
annotations:
alm-examples: >-
[{"apiVersion":"etcd.database.coreos.com/vibeta2","kind":"EtcdCluster"”,"metadata":
{"name":"example","namespace":"<operator_namespace>"},"spec":
{"size":3,"version":"3.2.13"}},
{"apiVersion":"etcd.database.coreos.com/vibeta2","kind":"EtcdRestore","metadata™:
{"name":"example-etcd-cluster"},"spec":{"etcdCluster":{""name":"example-etcd-
cluster"},"backupStorageType™:"S3","s3":{"path":"<full-s3-path>","awsSecret":"<aws-
secret>"1}}},
{"apiVersion":"etcd.database.coreos.com/vibeta2","kind":"EtcdBackup","metadata™:
{"name":"example-etcd-cluster-backup"},"spec":{"etcdEndpoints":["'<etcd-cluster-

endpoints>"],"storageType":"S3","s3":{"path":"<full-s3-path>","awsSecret":"<aws-
secret>"}}}]

5.6.10.5. PRk ER X &R

Operator FERIERfE A B E LBTIRAE 3 (CRD) RSERESFBE WK, XEXNRFHFF 2 EFH,

HJgE&il Operator A/ RH&E. Hl, #iEE Operator AlaESE—4 Replication CRD, /G
# 4 replication:true BB EXT RN RAEE.

Y54 Operator ¥F#, EaILLEI T operators.operatorframework.io/internal-objects &7 INZE!

Operator i ClusterServiceVersion (CSV) kFgiEH - 5w+ AR AT A &R CRD,
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£/ —4 CRD FritH internal Zail, EHFREMAEEN ARFAMRNERESHEELHRS
RBR{E CR BRAE L spec theh (MR 5&E A FHEM Operator) .

[A Operator 9 CSV 71l operators.operatorframework.io/internal-objects 3f#, Liig
EEZEA P R EPREERN A BT R -

RERXS R

apiVersion: operators.coreos.com/vialphai
kind: ClusterServiceVersion
metadata:
name: my-operator-v1.2.3
annotations:
operators.operatorframework.io/internal-objects:
["'my.internal.crd1.io”,"my.internal.crd2.io"]' 0

FHEMPER CRD RiE R RE4,

5.6.10.6. #IA{EFIR A E LR

Operator FIEER E M £ Operator T2 IEE TRISLHUEBE X FIR. A, AP RERERER
KBRS BTR,

{75 Operator FFAZ AR, #EelLlfntfE Operator R AT
operatorframework.io/initialization-resource ZFRINEIE#ARSS A (CSV) KI5 AN FRIAE XL
B, e, RESKRREET CSV hiRftiEiR B HE R, RN IIATE5E YAML &
R, ZENRERETEPINHBEFTRATERN.

NEE LT IEMR, NFEM Red Hat OpenShift Service on AWS Web #2514 %2 Operator J5, %
GiRiRRA A CSV fhiR ftaisiik 01 BHR.
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7 Operator 8 CSV 71l operatorframework.io/initialization-resource 3 f#, LUEEM
THEENFE, fiin, UTEMEE0E StorageCluster %R, FHZMt52EM YAML E X :

AL TR

apiVersion: operators.coreos.com/vialphai
kind: ClusterServiceVersion
metadata:
name: my-operator-v1.2.3
annotations:
operatorframework.io/initialization-resource: |-
{
"apiVersion": "ocs.openshift.io/v1",
"kind": "StorageCluster",
"metadata": {
"name": "example-storagecluster”
b
"spec': {
"manageNodes": false,
"monPVCTemplate": {

HspecH: {
"accessModes": [
"ReadWriteOnce"

1,

"resources": {
"requests": {
"storage": "10Gi"
}
}!
"storageClassName™: "gp2"
}
b
"storageDeviceSets": [
{
"count": 3,
"dataPVCTemplate": {
"spec': {
"accessModes": [
"ReadWriteOnce"
]!
"resources': {
"requests": {
"storage": "1Ti"
}
b

"storageClassName™: "gp2",
"volumeMode": "Block"

12
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"name": "example-deviceset",
"placement": {},

"portable": true,

"resources": {}

5.6.11. T #1810 API IRSS

5 CRD —H, #&M Operator RIfEFM K APIService : #EHH &FH,

5.6.11.1. figM API fRSS

% CSV #iiF API RS, BIFATHER ARIRHZFMY R api-server BERE R HIZ LM
“H/version/kind (GVK) .

APl [R5 HEIR#H group/version BE—FRiR, FeILAZ RE, DURRHERENFRRRR,

3 5.16. FIEH API RSB

B 3T WEe/ Ak
Group API R %512 t89%H, 40 database.example.com, iR
Version API fR$5BIRR A, #0 vialphal, WIE
Kind API BRS5 MR AR B, IR
£ IRILEY API RSSO E AR, IR

DeploymentName  Hf&8) CSV E LBIERE R, FNEB APIRS FFHE  BE
B AP RS B INER) o £ CSV FEMER, OLM Operator
KRTEEB CSV InstallStrategy FiE5REH LA A TR
Deployment spec, MRKILE, NARFG CSV EKHfER
ERAE R,

DisplayName API B %5 & FREI AR ATk A, %1 MongoDB WiE
Standalone,
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FB fed W/ Ak

fak A% Operator SNAE AL API BREGBYfE R, A X AP WhE
iR 55 R AL ROThRE S Ak

rig ] &M AP| BRSSTAE — 8% 2% Kubernetes W R, B IHE EIE
resources BRI FIH, FFEEA M REREBIREIERY
FRIELEEZE N AR, MAFEIRZERRS K Ingress
H,
B I NEEHIN R, TARS B EIRBERIAT X
Ko BN, FEIEEFMER P ARMERHREREHE ER
5o
SpecDescriptors 51HBM CRD EAMHER, it =1
. StatusDescripto
rs #l

ActionDescriptors

5.6.11.1.1. APl R& iR 0 &

Operator Lifecycle Manager (OLM) fi 5i i ANME—HiHH API R550IRSEiR S5 & API RSS5 5t
=

Service pod XM 5 APl RS51H#53H DeploymentName PEXPCEZH) CSV HEHE
il

BREZBRER—THHN CA BHALHX, FERF base6d 4if5H) CA IR ABIN R
B9 API fR55 BR S,

5.6.11.1.2. API service serving i3

BAHREMNAN APIRSSH, OLM R ERARSBHAMEBXER. RSEHE—TERARR
(CN) , HAaZ4mMK Service FRMIEH A, FHERANB API RS HRPE CA HHABKFG

8.

ZUEBYE KR kubernetes.io/tls secret FE{EABE AR, %74 apiservice-cert MBRED)
MinZ=E CSV th 5 API fRS5 #4380 DeploymentName SPEXPCAZH volumes &84,

MREAEFE, NEARRELHFHESESHAMNINEZBENMERSEP. XA EAHATHA
oRE LBEE, LLENEMBE S REEKR, ATERNESERNIRIAREN
/apiserver.local.config/certificates, EFHRERFNEMINEEHEEBIHEEL,
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5.6.11.2. FTEM API IRSS

OLM sl {RUFFFAXEH CSV MHE M API iRSS, BETIHAN GVK IEiXE =& a A, X
fiF CSV &ifiFHREHAN APl IRSSIRHLNE ERRY,

X 5.17. &M APl RSS2 Ex

FB feid iR/ Rk
Group AP| fR551R#t894H, 1N database.example.com, R
Version API iR Z5#9hR A, 0 vialphal, WIE
Kind AP| BRSS R 1R R R EY, IR
DisplayName API BRF5 B FRB AL H kA, 20 MongoDB IR

Standalone.

fak A% Operator SNAEALL API BRFZHIFEEIER, HAEXAPI  HE
BRSS IR LRI Th BEH AR,

5.7. fE RSO H &

{EOTLI{$ f Operator SDK 7 Operator Lifecycle Manager (OLM) FRLUEZFHE = (Bundle
Format) {T&. #BEHMFHAZ Operator.
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B

Z1483% 09 Operator SDK CLI TERRA, S1F Operator % B X HEMNKTR
B#F A, XIELUSH Red Hat OpenShift Service on AWS & fThiRAehiltig, ZLi85T
EHTATERARPRREI N ENEFERES R, BhDhERFAEREH
¥, FIFELUSH Red Hat OpenShift Service on AWS & fThR A SR,

X FOIEEH Operator HiH, FEUVEMAZIIEZIFM Operator SDK k4, IH
Operator i E 4 Operator fE&aTLLEA Red Hat OpenShift Service on AWS 4 KX 75
Operator SDK CLI TEjRAR4FHTIB, FOIBRIXEHRAKN Red Hat OpenShift
Service on AWS i Operator & {Thix4,

LIRS Operator T HAXMEMBEGR RAHFTH, XEAMBHRIZITNIIEEMAE
APl BASBERFHEREEMFHRMNEX CVE MRS E,

ETF Ansible (9 Operator i H B9 E il 55 %

EF Helm 89 Operator T B B9 E R &

X Operator SDK X, # X4 RRABE L, FESH Operator SDK
(Operator Framework),

5.7.1. 4% Operator

Operator HZF ALK 2 Operator SDK #1 Operator Lifecycle Manager (OLM) BIEKIAITE A%
#RB] LU§iFl Operator SDK EHEHHEX Operator Wi B #E IS A 55%, & Operator AIit OLM fE .

AR

EFF % THFih £ 2% operator SDK CLI

B %% OpenShift CLI (oc) v4+

{85/ Operator SDK #I#41t. operator 5jiE
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ISR Operator T Go, @47 8 Fri&a4mi B LU A 2 1 i 5iR7E Red Hat OpenShift
Service on AWS _Liz4T

i =
1.
£ Operator WiH H3XHiZ1TELT make a4k B HIHEX Operator Bifk. LA THEHE
N IMG SECRS| BER i RIME, ETLURIERF#ERGR (3 Quay.io) FiEEREK,.
a.
TR -
I $ make docker-build IMG=<registry>/<user>/<operator_image_name>:<tag>
A=
1 SDK iy Operator 4 Ei# Dockerfile 2y go build BAffa5|
GOARCH=amd64, ;XrILAfEIE AMD64 t9Ze s
GOARCH=$TARGETARCH, Docker BEIf¥ &% &N -platform I57E
MI{f, XIF Buildah, FEFH -build-arg ELIWX—HK, MEEZEL,
G EaE SR
b.
TR HEX BT -
I $ make docker-push IMG=<registry>/<user>/<operator_image_name>:<tag>
2.

i&1T make bundle i f|E Operator AT EFH, LS HAAZ I ws, HPaIE
Operator SDK generate bundle #1 bundle validate 7% :

I $ make bundle IMG=<registry>/<user>/<operator_image_name>:<tag>

Operator RS EE Stk T MM EoR. AIBMEEN AERF. make bundle BH71E
Operator Wi H LT XHHBE X :

& ClusterServiceVersion X RERHBEFFRBR, %4 bundle/manifests

%75 bundle/metadata M4 & T HIER 3
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config/crd BHBIfA B E X BIRE L (CRD)

—* Dockerfile bundle.Dockerfile

SRia, f#H operator-sdk bundle validate Bzh45 X304, LAHAGRRA RS A9
A2 IEHN,

BT RS RMBENAEXERSAE SR, OLM ARSI B &I EFE Operator 55 a, %5
&BIH— 1 RSN RBAHE R

HRRA B GR. ERAEEHXEERN registry. AP MAZEMBRITENESE, &
& BUNDLE_IMG :

I $ make bundle-build BUNDLE_IMG=<registry>/<user>/<bundle_image_name>:
<tag>

HEX TR DR -

I $ docker push <registry>/<user>/<bundle_image_name>:<tag>
5.7.2. fiA Operator Lifecycle Manager £8% Operator

Operator Lifecycle Manager (OLM) ®I#EBIETE Kubernetes £8frh &%, HEHAEE Operator
RHEEXRSHEMRER, OLM BRIAZRZETE Red Hat OpenShift Service on AWS E, FH4Eh
Kubernetes ¥ &iz1T, LMEE LR G EMAEN TEMTER TX A Operator £ i EHAEEIhEEE
F3 Web #5l&# OpenShift CLI (oc).

Operator Bundle Format 2 Operator SDK #1 OLM BWEAIT @4k, EeILUfER Operator SDK £
OLM LH#EzfTi ek, UREEIERZT.

AR

EFF R Tk E %% operator SDK CLI

KR FHHEEE registry B9 Operator IR R EH&
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OLM ZEHE—PETF Kubernetes FERF £ (MR apiextensions.k8s.io/vl CRD,
9 v1.16.0 S EHARA, # Red Hat OpenShift Service on AWS 4)

EAEA dedicated-admin t{BREIK - i oc & KEIKE

ISR Operator T Go, @7 8 Fri&a4mi B LU A 2 i i 5iR7E Red Hat OpenShift
Service on AWS _Liz4T

WALl T oD ESRE+iZ1T Operator :

$ operator-sdk run bundle \0
-n <namespace> \9
<registry>/<user>/<bundle_image_name>:<tag> g

run bundle S AIBETFXHHERE R, FERH OLM fEEEh %2k Operator #i45
a2,

2]

%k : RANER T, 9 A1 ~/kube/config Sk L AIEKAT B he 2k
Operator, #ERILLZRMN -n iRk A REXEFR RS 6422 3G,

©

MREEREHG, %5 EEA quay.io/operator-framework/opm:latest fE 2RI
F8IR. MRIBETELK, ZeD20AMRAEERETENFTESIBER.

B8

M Red Hat OpenShift Service on AWS 4.11 F7F#4, run bundle S EIA
% Operator B RXME T XHHB XK. Operator HX 2 FHM SQLite HiiE
FERg DR, BSELUERN A ThRADHER. il Operator fEERHETER
IBAETFHHBFER.

XN DHITLU TR -
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SIS RIA B HEERIRSIBitk. ReIGEEFZHARA N, EAERKRIR T NMARE
MBI 4 p B e,

fIRIEMHRSIHEENBXIR, LUE OperatorHub i 4 L Operator.

3853 IE—4 OperatorGroup. Subscription. InstallPlan fifiE EEmrEFKR (8
}& RBAC) , ¥ Operator FREZRIEEH,

=
=
=

Operator Framework T @& A ME T X4 B &

EEAE L BXIETXHRE X

EEEOL

5.7.3. X @ 2R4F Operator BB X

ELEMEM Operator, Operator Lifecycle Manager (OLM) E3k Operator i HIERBI Btk
i, ZEGAKEPMBXSIA, £ Operator #f&, fERILL#EM Operator SDK 75 Operator KR H PR
AKEmNE— 2 SWHINERS, XA FUEEEHFHLBRESR registry,

Operator SDK 8/ opm CLI EF{LREIHHRANE, FEKES opm HHEHXE
B, NFEKkBAM, aTLlEEMER opm 4, TMAR Operator SDK,

EFF % THEih £ 2% operator SDK CLI

K FHHEEE registry B9 Operator IR EH&

OLM ZE&EHE—1ET Kubernetes BIEEF E (MR (M apiextensions.k8s.io/v1 CRD, |
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9 v1.16.0 S EHARA, # Red Hat OpenShift Service on AWS 4)

A EA dedicated-admin t{BREMK 5 oc EFXFIERH

£ Operator WiH BHXHiZ1TELF make o4y, LIRSS Operator ARSI 5k :
I $ make catalog-build CATALOG_IMG=<registry>/<users/<index_image_names>:<tag>

Hrh CATALOG_IMG S8BIREAT RINFF#EE, S LURIEFEEERG R (1
Quay.io) FiEAREMK,

T ERAFRB I BHRHEX BT 1% -
I $ make catalog-push CATALOG_IMG=<registry>/<users/<index_image_name>:<tag>
7

NREERIRINFHITZ MR, EaILIEH Operator SDK make 45, filil, NHRE
1% BN Operator Wi B HBIA I HSR, EelLAMfERAU T EEHEMMEXRA A FEEMIERSIH
% -

$ make bundle-build bundle-push catalog-build catalog-push \
BUNDLE_IMG=<bundle_image_pull_spec>\
CATALOG_IMG=<index_image_pull_spec>

A4, EaTLLF Makefile 8 IMAGE_TAG_BASE FENXE NIIBNERE -
I IMAGE_TAG_BASE=quay.io/example/my-operator

RE, EBAILMEALTEEER B ERNATMIBRMAEXE SR, HINREaE &
quay.io/example/my-operator-bundle:v0.0.1 1 quay.io/example/my-operator-
catalog:v0.0.1 ¥F h3R815H& -

I $ make bundile-build bundle-push catalog-build catalog-push
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iE X —4* CatalogSource *&&5| HIENIF £ MIREI5&, ABMEA oc apply mHsk
Web #2HIE QIR :

CatalogSource YAML 7l

apiVersion: operators.coreos.com/vialphai
kind: CatalogSource
metadata:

name: cs-memcached

namespace: <operator_namespace>
spec:

displayName: My Test

publisher: Company

sourceType: grpc

grpcPodConfig:

securityContextConfig: <security_mode> ﬂ

image: quay.io/example/memcached-catalog:v0.0.1 9
updateStrategy:
registryPoll:
interval: 10m

187 legacy =k restricted BI{E, MREFREIXFE, WEKIAES legacy, £
i Red Hat OpenShift Service on AWS & fThRA, iTXIZKIAE ZEIRG, MRENE
XL restricted BRIz TT, BIUEFHFILFERIZXERN legacy.

2]

1% image B N A5 CATALOG_IMG SEU&H i F B SR B HXUALAS.

BREEXRE :

I $ oc get catalogsource

iRl
NAME DISPLAY TYPE PUBLISHER AGE
cs-memcached My Test grpc Company 4h31m
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#EREMB X% Operator:

7E X OperatorGroup X &3 oc apply fi5k Web ZEHIEHIRE :

OperatorGroup YAML {5l

apiVersion: operators.coreos.com/v1
kind: OperatorGroup
metadata:

name: my-test

namespace: <operator_namespace>
spec:

targetNamespaces:

- <operator_namespace>

7E X Subscription X &3 oc apply fs5 Web ZHIE MRS :

Subscription YAML =6

apiVersion: operators.coreos.com/vialphai
kind: Subscription
metadata:
name: catalogtest
namespace: <catalog_namespace>
spec:
channel: "alpha™
installPlanApproval: Manual
name: catalog
source: cs-memcached
sourceNamespace: <operator_namespace>
startingCSV: memcached-operator.v0.0.1
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KIF 2 REM Operator EBRIEFEIATT -

&7 Operator 4 :

I $ oc get og

i

NAME AGE
my-test 4h40m

RERRIRSHRAE (CSV)

I $ oc get csv

Rt B
NAME DISPLAY VERSION REPLACES PHASE
memcached-operator.v0.0.1 Test 0.0.1 Succeeded

&7 Operator B pod:

I $ oc get pods

ik
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NAME READY STATUS RESTARTS AGE
9098d908802769fbde8bd45255e69710a9f8420a8f3d814abe88b68f8ervdj6 0/1
Completed 0 4h33m

catalog-controller-manager-7fd5b7b987-69s4n 2/2 Running O
4h32m
cs-memcached-7622r 11 Running O 4h33m

=
=
=

MBTRESESHRAG, FSHEEBE LERKUT#EAX opm CLI ERERANHEE,

5.7.4. 1£ Operator Lifecycle Manager #iilli{ Operator F+4%

& eI LL{EF Operator Lifecycle Manager (OLM) %% Operator SDK kiRl Operator #%,
MERFNERRS|GERNB X,

run bundle-upgrade Fépa@i N EHIMATE B 2 5k Sk B ohfih & B &M Operator LAFHZ
BIEHHIRR A,

AR H
[ ]
{8 run bundle FHHHESH OLM RE% % OLM i operator
[ ]
KRB R E Operator NEFRANIHF DB &%
it =3
1.
IR Operator iHikZE: OLM, EfEMA run bundle F5=Z5iH OLM REZRERK BN
*0

NR@ELEGHRER OLM RERF TN RHRA, NEEALBIMNEHHN
WASFReEEETBXESIANZESIH&S. &N, ;217 run bundle-upgrade F
NS registry pod K, FEAEHNESEE SR MG S MERFIRSS R
A%R5151H,
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filtn, el isEE RIS a5k, 71 Memcached Operator A LELF run bundle
Fopgp:

I $ operator-sdk run bundle <registry>/<user>/memcached-operator:v0.0.1

ik

INFO[0006] Creating a File-Based Catalog of the bundle "quay.io/demo/memcached-
operator:v0.0.1"

INFO[0008] Generated a valid File-Based Catalog

INFO[0012] Created registry pod: quay-io-demo-memcached-operator-v1-0-1
INFO[0012] Created CatalogSource: memcached-operator-catalog

INFO[0012] OperatorGroup "operator-sdk-og" created

INFO[0012] Created Subscription: memcached-operator-v0-0-1-sub

INFO[0015] Approved InstallPlan install-h9666 for the Subscription: memcached-
operator-v0-0-1-sub

INFO[0015] Waiting for ClusterServiceVersion "my-project/memcached-
operator.v0.0.1" to reach 'Succeeded' phase

INFO[0015] Waiting for ClusterServiceVersion ""my-project/memcached-
operator.v0.0.1" to appear

INFO[0026] Found ClusterServiceVersion "my-project/memcached-operator.v0.0.1"
phase: Pending

INFO[0028] Found ClusterServiceVersion "my-project/memcached-operator.v0.0.1"
phase: Installing

INFO[0059] Found ClusterServiceVersion "my-project/memcached-operator.v0.0.1"
phase: Succeeded

INFO[0059] OLM has successfully installed "memcached-operator.v0.0.1"

W1t HIE%5H Operator A5 IR D Eilk K FH B LM Operator :

I $ operator-sdk run bundle-upgrade <registry>/<user>/memcached-operator:v0.0.2

ik el

INFO[0002] Found existing subscription with name memcached-operator-v0-0-1-sub
and namespace my-project

INFO[0002] Found existing catalog source with name memcached-operator-catalog
and namespace my-project

INFO[0008] Generated a valid Upgraded File-Based Catalog

INFO[0009] Created registry pod: quay-io-demo-memcached-operator-v0-0-2
INFO[0009] Updated catalog source memcached-operator-catalog with address and
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annotations

INFO[0010] Deleted previous registry pod with name "quay-io-demo-memcached-
operator-v0-0-1"

INFO[0041] Approved InstallPlan install-gvcjh for the Subscription: memcached-
operator-v0-0-1-sub

INFO[0042] Waiting for ClusterServiceVersion "my-project/memcached-
operator.v0.0.2" to reach 'Succeeded’' phase

INFO[0019] Found ClusterServiceVersion "my-project/memcached-operator.v0.0.2"
phase: Pending

INFO[0042] Found ClusterServiceVersion "my-project/memcached-operator.v0.0.2"
phase: InstallReady

INFO[0043] Found ClusterServiceVersion "my-project/memcached-operator.v0.0.2"
phase: Installing

INFO[0044] Found ClusterServiceVersion "my-project/memcached-operator.v0.0.2"
phase: Succeeded

INFO[0044] Successfully upgraded to "memcached-operator.v0.0.2"

3.
BB REM Operator :
I $ operator-sdk cleanup memcached-operator
H At BT iR

{5/ OLM Z#&(%45iH) Operator

5.7.5. ##15 AWS kx4 _L# Red Hat OpenShift Service i Operator &A1

B

Kubernetes EHiFF HEZARA MRS LE AP, IR Operator B FFHAM
API, NI7E Red Hat OpenShift Service on AWS & AHEIEMER API B9 Kubernetes
AR, BRaEEEIE,

¥£4 Operator ¥, BB IEEF] Kubernetes XRIFPMIEF A API iT# 156, 7
REFER Operator Wi B RIS LLE R FERA ST AMMRE AP, BEERT, ENXE
AWS LLEH Red Hat OpenShift Service ix&<’% fi i & # Operator, {# Operator F3
.;?é\o

% M Red Hat OpenShift Service on AWS kA hltipk API B, TEiXEREARA_Liz1TRI{h{E F R EY
API 89 Operator fSFABIEETYE, Y9 Operator #5&, ERN%iTXIEH Operator WiH, LUER APl F
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MRS, LLUES Operator F /- i,

7

&eI LUk # Operator NEHER, UEBRAXYUMESTIEEMEA API WEE, DUTERTRNIIIER
ERAM APl R T — L THRAPEMBRN & B — & -

APIRemovedinNextReleaselnUse
£ T —4 Red Hat OpenShift Service on AWS % ThiRA<ehiitiixe4 API,
APIRemovedinNextEUSReleaselnUse

£ T—4" Red Hat OpenShift Service on AWS Extended Update Support (EUS) & fThikA<rh
THERES APIL,

MREFHEHE NIRRT Operator, EHAEIIT—1hRAH Red Hat OpenShift Service on AWS i,
WATRARLZES T —SRERAF_RAEM Operator frRA, H=ABRIIENR Operator B EH AFAEFEAHEFHF
AR API, BMREMNEELHHACHER API B Operator #i55a, LUERERHIMRAM Red Hat
OpenShift Service on AWS t4kZ:ffFH, HHRRERERE 7 HHAS.

LT RETHEERGE AWS ENFFEABRAM Red Hat OpenShift Service £%% Operator hix
A, XESESARIBhIEER A FHEE AWS _EREHTHRAH Red Hat OpenShift Service, ©5 skt
RZEH Operator FRARFERA.

L IRAE S ATAR AR Operator REMEREETEE AWS IRA_EIEE TN, XPNIRtBEBRER. @it
TE X R %& Operator BISEEEMR A, TIHfi{R Operator NI R VFSERERMER KA B R,

B

LERERLAFRIFELR APl K3 Red Hat OpenShift Service &K, &
23 API By Operator AIRESX X TEf BaEK fim&Mm. MRIER Operator FHE
FFMK API, MR iZRIRTE Operator Wi H HEdE L T iXiE,

AR

1A Operator %iH

it
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NREMERFE Operator i AR RF, HLUSEETE Red Hat OpenShift Service on
AWS LIEET{E, 5ACE Operator 3k # Red Hat OpenShift Service on AWS B KR
A, 1£ Operator T BEEIRSSIRA (CSV) Hh, %i& olm.maxOpenShiftVersion &L 1t
T RS 2 %M Operator AR RIFRASRAAMF R HER -

B

RE71E Operator A TRAE T ETLER, FisifEmH
olm.maxOpenShiftVersion Ff#, FER, SHERALEFEALRENBRAR
FHRHEERE, MRSFRUERMNRAMERANOAREE, EIRATLUDE
Operator, HrILAARERFRA,

#4A olm.maxOpenShiftVersion ;X f#i) CSV =Hl

apiVersion: operators.coreos.com/vialphai
kind: ClusterServiceVersion
metadata:
annotations:
"olm.properties": '[{"type": "olm.maxOpenShiftVersion", "value": "
<cluster_version>"}]'

}57E Operator MR KX Red Hat OpenShift Service on AWS B EEhRA, i
m, LSIEEBPLEXNMEFBEN, fF value % 4.9 AT IEEEE AT Red Hat
OpenShift Service on AWS iR Z,

NBIRMIRGE D STETELLISIR4E89 Operator B A 7, @i %XELL FEM Y Operator
BB FHAMAM Red Hat OpenShift Service on AWS, ILEZE AIif{RIEM Operator REASTE
LI Red Hat OpenShift Service on AWS & IRA BB K :

L P
% ;3\5’
i .

% (S 7ELTHEIR Bt B T th %75 Operator I, FEEXMHIE, MBEAIRSS

]

SRAFEEEXEXDSL, Skl X—%, MFETREZSFEHER, FHS
"4 Hg 1R LR Operator X",
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1E51 B8 bundle/metadata/annotations.yaml 3X##i% &
com.redhat.openshift.versions ¥ f# :

A IRAH bundle/metadata/annotations.yaml 3 {1

I com.redhat.openshift.versions: "v4.7-v4.9" ﬂ

WE—EEH— TR,

ERhIERB AL HET AWS EFFHEM Red Hat OpenShift Service ki A, &R
5l 55{& A Operator ZF A5 {&HMIEM com.redhat.openshift.versions &K, i
m, MREMTIE 24 Operator SDK M, i EH bundle.Dockerfile 324 :

5% A4 bundle.Dockerfile ={l

I LABEL com.redhat.openshift.versions="<versions>"

WBEEEFEANRE, M v4.7-v4.9, WX MNEE, EALUE NS E
Operator B5REfhRA<, Operator A BITESEHE 2 A LR RAB k.

BIfE, #ERILURYE Operator BIFTIRA, FHIFSEHHIRA X E B XK LUHTH Ko

Hith BHIR

A UFAY Operator #Z#EFREIEOpenShift k4
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B L& Operator

£THE1R4LAY Operator H%

5.7.6. Hith ¥5iE

MEBEAXMFEANEZ LIS, 1556 Operator Framework T 24E =,

BRMERA opm s B FHRA A BRGRINBISRE I GENIHE, FHESHEEAE LB,

NFTFT RE XA R REMN Operator M TEREHIFMER, HSH Operator Lifecycle
Manager T {Ej.

5.8. ¥SF POD 24 A
Pod Z£/#A & Kubernetes pod Z2ERSETH, Pod 224 A BRI pod BT, FEBERE

B RN E LK pod ZEMAR Pod AR ISR HEEIZTT.

R Operator Wi H AREFAFMIRF 8EZ1T, EAILIAREH I ERBERNPRAZRKEN
restricted pod Z£%¢5|, IR Operator Wi HRBEFA LR F 88217, EHIXBUTRE L TXEC
B

Operator 422 [H 2V pod 4 AZ

THEMERSIK, A rIREH L TXAR (SCC)

MBESER, FSH THNEE pod Z2HA,

am
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% 53 & OPERATOR

B

Z1#8Z 6 Operator SDK CLI TERA, @1F Operator % BHEXHEMNIKTE
B#FA, XIELUSM Red Hat OpenShift Service on AWS & fThiRA<ehiltig, 2185
EHRIRTEREARPREHINMDENEFEREENXR, BIERFABREN
¥, FIFELUSH Red Hat OpenShift Service on AWS & fThR A SR,

X FOIEEH Operator HiH, FEUVEMAZIIEZIFM Operator SDK k4, IH
Operator HiEM Operator fF& "I LA Red Hat OpenShift Service on AWS 4 & 7
Operator SDK CLI TEjRARFFHTIB, FHOIRBRFIEHIRAKN Red Hat OpenShift
Service on AWS i Operator & 1ThR4<,

LIF5 Operator T HAXMEMBE R RAHRFTH, XLEAMBHRIZITN I E
APl BASBERFHEREEMFHRMNEX CVE MRS E,

£F Ansible 19 Operator %i H BEL il 5%

£F Helm B9 Operator i B B EL il Bi %

X Operator SDK A, # X4 RRABE L, FESH Operator SDK
(Operator Framework),

5.8.1. XxF pod Z2H A

Red Hat OpenShift Service on AWS @& Kubernetes pod Z£ 4t A, FEELEHMEZRLH]

E X H pod ZE AN Pod FRBERIERATEKZT.

E2BeEA, Kbl privileged BSEL, restricted BeESR A FEEMH#,

LA e B A BCE pod REAHEAIXE,
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2

AEARNTG B 2T THEAESIHENENTBBTIHEER, aTnRst o4&
BERIATH,

LUTFEGAT B #41 B S E R : default, kube-public, kube-system, openshift,
openshift-infra, openshift-node, Hth RZi M HYHMPRE openshift.io/run-level #
WEN 0K 1, BT EAREGE (M0 pod ZEMEA. LM ETXR, SRR
&5 AN NoheEEESHIUE Ik,

5.8.1.1. Pod Z£ #AER

B LUt R 2 A ARCELLT pod REMAZER :

3 5.18. Pod Z&HMEAER

BEX & Uiy

enforce pod- WNR pod FRAEEAEES, N4 pod KEHAAN
security.kubernetes.io/enfor
ce

audit pod- R pod FRAEEERES, HEHITEMH

security.kubernetes.io/audit

warn pod- R pod TREEESEES, N2ETES
security.kubernetes.io/warn

5.8.1.2. Pod ZE£ M ARESE

BRI 8 pod Z2 AR RE N TRESZ — :

3 5.19. Pod 22 ARESE

profile s

privileged AKBRHIZRES ; RVFE RN

baseline RIKFREISRES ; BFLE 2 AT
restricted BRI HISRES ; BB Y EIH pod iR{b BRAET

5.8.1.3. Ftilen & ZE[H]
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LUTREMAZRERIXEN privileged pod T2 HEARES :

default

kube-public

kube-system

BRI LRI EZERE pod ZLEESR.

5.8.2. XF pod Z2£H#EARS

BRT 2B pod REHEAEHREREN, BEE—NDEHZR, CRIRIBAEHSZ N hiRSH 8 SCC
TERET pod 22 A#ZEH] warn Hl audit #r% R A BId& Z2H],

528 ServiceAccount X RIPR, LMEES AP EAREH L TR, R LT
XA (SCC) RIEH FEEMUNE| Pod Z2 B ESE, EHIBFEAXLEHIFARESE. Pod L4 A warn
M audit IREHIXBE N RZ RPN pod ZLEESE, LBHILFESIE pod I B REEMAEFICE
HitEH,

on 4 22 [ bR 2L T 0 an 22 Al A b AR S5k P AR B9 B 1R

BN A pod AIEERMEAIZTT Pod I/ SCC Kil. BE, EBIICIBPRIEZERAIIL
BEO

5.8.2.1. Pod £t A[E4 fn & 22 A HERR

ERGOENMEZEHPKAZER Pod Z24ARY, openshift Block Bz 22 (A,

EXHERARNE BB EERSKARA pod Z2HEARY, UTwAZEEFKATER :

default
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kube-node-lease
kube-system
kube-public
openshift

ATE A openshift-BIZXH RS A& op £ 22 A,

5.8.3. 4% Operator T{Efi Hfrfp & ZeiH b

S A

517, WENZR pod 245
J#afR Operator i H o LAE & IR B IR HIZ 1T,
51T, %EN restricted pod L2255,

5% Operator W {Efi & NIEM R L h

g

H
[=]

2R runAsUser FERREZ, MREMNGHIERERS, WEEEZRZS
£ TF3XZR (SCC) M1ZBR Pod L2 H TizT.

PA

¥ Operator THE i HALE NIE KB N restricted pod Z2H MR A hZTT, 5
HELILTFHIM Operator 22 HE X :

B

BRI Operator Bap 22 (A E L Hi%i&E seccomp ECiESR. {HZ, Red
Hat OpenShift Service on AWS 4.10 "% #Fi% & seccomp EEELE.

X} F 4%t Red Hat OpenShift Service on AWS 4.11 k2 BEHRASZTH



Operator WiiH, E%HRXELLTREIN Operator f5445Z2 A E L :

config/manager/manager.yaml X<l

spec:
securityContext:
seccompProfile:
type: RuntimeDefault ﬂ
runAsNonRoot: true
containers:
- hame: <operator_workload_container>
securityContext:
allowPrivilegeEscalation: false
capabilities:
drop:
-ALL

% 53 FF&Z OPERATOR

BT seccomp EeEEE K ELE 1 RuntimeDefault, SCC Eil hfp & ZeEIMy

pod Z2EESR.

X} F 4%t Red Hat OpenShift Service on AWS 4.10 ;2178 Operator 8, &4

HELILTFHIM Operator 22 HE X :

config/manager/manager.yaml 32445l

spec:
securityContext: ﬂ
runAsNonRoot: true
containers:
- hame: <operator_workload_container>
securityContext:
allowPrivilegeEscalation: false
capabilities:
drop:
-ALL
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B seccomp EeEERRRKRKE Al IA{RER Operator 1 H "I LAfE Red Hat
OpenShift Service on AWS 4.10 #5217,

=
o
B

ERLLM L TR

5.8.4. NEEFALABRK Operator TN EHERE pod ZE2HEA

MR Operator Ui HHZEHAHKMINRT BE21T, EWsFi%aH Operator FERHIRSShRA (CSV).

&L L TXREIXIEH Operator CSV TR HIBRES, MTFHIF -

BEMSER G <operator_names.clusterserviceversion.yaml 3C {7l

containers:
- hame: my-container
securityContext:
allowPrivilegeEscalation: false
capabilities:
add:
- "NET_ADMIN"

WERSSIK IR, FtiF Operator THEfi HfEAMBHNE LM L TFXAK (SCC), MTHI
Pz -

<operator_name>.clusterserviceversion.yaml 32 {7l
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install:
spec:
clusterPermissions:
- rules:
- apiGroups:
- security.openshift.io
resourceNames:
- privileged
resources:
- securitycontextconstraints
verbs:
- use
serviceAccountName: default

4u Operator B CSV H#xk, LLUiBA Operator HiHEEFA KR, MTHIFAR :

<operator_names.clusterserviceversion.yaml 3 {7~

spec:
apiservicedefinitions:{}

description: The <operator_name> requires a privileged pod security admission label
set on the Operator's namespace. The Operator's agents require escalated
permissions to restart the node if the node needs remediation.

5.8.5. Hfth BY iR

TRIHEHE pod Z2HEA

5.9. {1 SCORECARD T E%iiF OPERATOR

Y5 Operator ¥F#&, #EuILU$EA Operator SDK 1 scorecard TEEHITUATES -
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FUERM Operator HWiH & BIGEH IR, HIEHRITE

BEA XIS Operator BRI

8

41082569 Operator SDK CLI TEhirA, @1F Operator Wi B A XHEMNIKX TR
B#FA, iMXELUEM Red Hat OpenShift Service on AWS & fThRA<ehiltlRa. ZLig4
ELHAIR TEMAEPREXINENEFERESENZRE, AUHERTBEREH
¥, FIFELUSH Red Hat OpenShift Service on AWS & {Th A SR,

X FAIE#H Operator WiH, FEUFMALIIEZHH Operator SDK k%, HiA
Operator TiiE i Operator {E& aILAf§EF Red Hat OpenShift Service on AWS 4 & 15 #
Operator SDK CLI TEjRAR4FHTIB, FHOIRBRFXEHIRAKN Red Hat OpenShift
Service on AWS i Operator & {Thix4,

LUF 5 Operator i H#EXMIEMBiIGR REHFH. XLEEMBRIZTHIIEGENRE
APl DALEERFHRESMIHRMHNEX CVE WERAE.

ETF Ansible i Operator i H B9 E il 55 %

EF Helm 89 Operator T B B9 E R &

X Operator SDK A, # X4 RRABE R, FSH Operator SDK
(Operator Framework),

5.9.1. %7F scorecard T2

# 4R Operator SDK bundle validate F5 4 sl I AE ML 95 UEA IR @ B xR RA A5,
{BIEFTLAE A scorecard fp R ETFEE XA SRS Operator ;i217ilif, XLeMiK7EHR scorecard
Ao & FF A BT B iR o SE fe

Scorecard fRixE I LLiji & ER Kubernetes 53¥, % Red Hat OpenShift Service on AWS,
Scorecard 7£ pod Fi2fTENN, MPRE pod BEHFNHLER L ERLH A, Scorecard RiE T
E A Operator Lifecycle Manager (OLM) {ilif, R AR T 4T EEXWE\?EXB‘JH%O
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Scorecard T{E

1.
BIRERMAXMAE XBHEIR (CR) # Operator AiFMIATA KR

£ Operator FEHOERAIEER, iL5x% API BRSO AFFHZETIE
K7 CR S H

Scorecard MlliIX AR EZNHE Operator K&, 5 Operator | Operator #1 CREBH T
scorecard AFHEH, B2, MRMKZHOIRITIRMmXITH, W scorecard Ml A LA HHRH
AR B,

scorecard fp Sk

I $ operator-sdk scorecard <bundle_dir_or_image> [flags]

Scorecard RE—MIBESH, ©RIER Operator S TR A R R HIRF L EIRO BT,

MBBXRFCHESER, #5517 :

I $ operator-sdk scorecard -h
5.9.2. Scorecard Bdi&

Scorecard TE#H— &R ERENBEHURNALEEELT, WiX2HEN
config.yaml ECE STEIREIEY, %3044 make bundle 54K, 1T bundle/ B :

./bundle

L tests
L scorecard
L— config.yaml

Scorecard BS & #4261
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kind: Configuration
apiversion: scorecard.operatorframework.io/vialpha3
metadata:
name: config
stages:
- parallel: true
tests:
- image: quay.io/operator-framework/scorecard-test:v1.31.0
entrypoint:
- scorecard-test
- basic-check-spec
labels:
suite: basic
test: basic-check-spec-test
- image: quay.io/operator-framework/scorecard-test:v1.31.0
entrypoint:
- scorecard-test
- olm-bundle-validation
labels:
suite: olm
test: oim-bundle-validation-test

BoE X #E X scorecard AIHYTHIE AKX, Scorecard ECE XML TREEE LK, TS :

REF 3T

image MR ST A B 2R BHR B R

entrypoint M & R A A B A SR HUATIR

labels HEFEEIZITHINE scorecard T B B E M IR%E

5.9.3. Ni& scorecard Ml

Scorecard B HUE XA, XM EMEEHD : EXRNKEHH Operator Lifecycle
Manager (OLM) E#,

3 5.20. EXMKEH
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e 30

Spec Block Exists it ERERUBRMBE LR (CR) LUARMAE
CR #E&— spec .,

% 5.21. OLM JiAE4F
izt sk
YT aLE IR AT (£38% scorecard BIfISH @ rRBRE AL 4.

IMFRNADRBLEFER, LGSR P EER
UE2R B SR IGIEE R BB E R

Provided APIs Have e SRR CR B E L HHRE X (CRD) 28
Validation BE—NRIFESY, FH CR HENEIHE spec #l

status FERER T 25,

Owned CRDs Have iR B cr-manifest £ TIRHA9EA CR B CRD
Resources Listed 1 ClusterServiceVersion (CSV) #J owned CRDs #34

FE—1 resources FEBD . HIRMFAENBIRE
resources BB AFIHMIBFERTR, ©RENIALERNE
el FIERN AR, MMt maREERE, B
ZEEIEE resources 5890

Spec Fields With L &5 1E CRs spec Mo HME— N FERESHE
Descriptors CSV FFI X R BB R

Status Fields With e &35 1E CRs status 39 FHE— N FERER AT
Descriptors CSV FFI X R R R

5.9.4. 1517 scorecard T2

Operator SDK {55217 init fp e — 4B\ Kustomize X, BB

% 53 FF&Z OPERATOR

y TR YN

basic-check-spec-
test

y TR YN

olm-bundle-
validation-test

olm-crds-have-
validation-test

olm-crds-have-
resources-test

olm-spec-
descriptors-test

olm-status-
descriptors-test

bundle/tests/scorecard/config.yaml X =37 BDFF %} Operator ;21T scorecard TR, stEFMEAILL

IRIEI XA B SOL S
SeRFMH
[ ]

{85 Operator SDK 4 F#) operator i H

7 Operator 4R sk EH A R IRAB B A MTBURE -
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I $ make bundle

&4 B scorecard ERAMBHES A BB, M scorecard 4 AMZITMIH,

5% Operator 4 MR AL BR F IR HF DR E BB FRZTT scorecard:

I $ operator-sdk scorecard <bundle_dir_or_image>

5.9.5. Scorecard it

———

"olm-bundle-validation"
b

I
"status™: {

scorecard 5 --output Fr&5TEE scorecard SR HFEHER - text = json,
"labels": {
"suite": "olm",
"results": [
{

1l 5.7. JSON Hith Fr Bzl
"apiVersion": "scorecard.operatorframework.io/vialpha3",
"kind": "TestList",
"items": [
{
"kind": "Test",
"apiVersion": "scorecard.operatorframework.io/vialpha3",
"spec": {
"image": "quay.io/operator-framework/scorecard-test:v1.31.0",
"entrypoint": [
"test": "olm-bundle-validation-test”
"name": "olm-bundle-validation”,

"scorecard-test",
}

"log": "time=\"2020-06-10T19:02:49Z\" level=debug msg=\"Found manifests
directory\" name=bundle-test\ntime=\"2020-06-10T19:02:492\" level=debug msg=\"Found
metadata directory\" name=bundle-test\ntime=\"2020-06-10T19:02:492\" level=debug
msg=\"Getting mediaType info from manifests directory\" hame=bundle-test\ntime=\""2020-
06-10T19:02:492\" level=info msg=\"Found annotations file\" hame=bundle-
test\ntime=\"2020-06-10T19:02:492\" level=info msg=\"Could not find optional
dependencies file\" hame=bundle-test\n",

"state": "pass"”

}
]
}
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}
]
}

1 5.8. STAHith i Bl

Image: quay.io/operator-framework/scorecard-test:v1.31.0
Entrypoint: [scorecard-test olm-bundle-validation]

Labels:

"suite":"olm"
"test":"olm-bundle-validation-test"
Results:

Name: olm-bundle-validation
State: pass

Log:

time="2020-07-15T03:19:02Z" level=debug msg="Found manifests directory"
name=bundle-test

time="2020-07-15T03:19:02Z" level=debug msg="Found metadata directory"
name=bundle-test

time="2020-07-15T03:19:02Z" level=debug msg="Getting mediaType info from manifests
directory” name=bundle-test

time="2020-07-15T03:19:02Z" level=info msg="Found annotations file" nhame=bundle-test

time="2020-07-15T03:19:02Z" level=info msg="Could not find optional dependencies file"
name=bundle-test

4

ol

it spec 5 Test XERFILHEL,

5.9.6. M

Scorecard U@ FF --selector CLI &R BE N —HIRE R R REERE, MREGIREXFEST
7, NZE1T scorecard Bdi& X4 IpRA i,

i@ scorecard REFHE ArAERIH X stdout LLFFIHRIE1T.

BRI (30 basic-check-spec-test) , f#f --selector Frax3dg il :
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$ operator-sdk scorecard <bundle_dir_or_image> \
-0 text\
--selector=test=basic-check-spec-test

2.
FEF—HUK (M olm ) , HEEMEA OLM M h AR -
$ operator-sdk scorecard <bundle_dir_or_image> \
-0 text\
--selector=suite=olm
3.

BRFESNMK, BREBLUTIEEMER selector trictsENAEH :

$ operator-sdk scorecard <bundle_dir_or_image> \
-0 text\
--selector="test in (basic-check-spec-test,olm-bundle-validation-test)'

5.9.7. B ATk

{7y Operator £, #&EvILUEM scorecard Be&E S M E IRSIH Y, B EX S RIEECE X4
E X MIFEARBINFIZ1T. — 1 (stage) @EMXFIRUK —A eIEER parallel i%iE,

BATENR, UK EHE parallel BRAIXE N false I, HrBxrh ik SR8 E S e XNIRRFZ1T.
BRALET MU AEBTFRIEN K EFREE R EHIAZ,

BE, MRWRETT TERE, WaLSEHHTE.

ZHTiaT—HREN, ER—NHBRBPIFBEN], FHHE parallel EN true :

apiVersion: scorecard.operatorframework.io/vialpha3
kind: Configuration
metadata:
name: config
stages:
- parallel: true ﬂ
tests:
- entrypoint:
- scorecard-test
- basic-check-spec
image: quay.io/operator-framework/scorecard-test:v1.31.0
labels:
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suite: basic
test: basic-check-spec-test
- entrypoint:
- scorecard-test
- olm-bundle-validation
image: quay.io/operator-framework/scorecard-test:v1.31.0
labels:
suite: olm
test: olm-bundile-validation-test

J& AT

A FTH BB AR T, scorecard &1EHF A T— BRI Z A X 525K,
X g mT LU B 3hiE 1T,

5.9.8. HE X scorecard iz

scorecard TR rZIR LU iR HIZEZ1THE K :
WK R R ERPL e
Wi EZasasNSENAOR
MHEALL JSON 14K vialpha3 scorecard fiite, EMlARHIHPERELTXNEAEER
WKEI4E /bundle MHZEB GKBUHRATAR
T AT LA SR B¥ N 2 i 37 17] Kubernetes API
MR GG E Lakisr, NaILMEARMEREESHE B E ik,

LTFRAIETRTHE Go B AR A E M Hi#k :

I $1 5.9. BE X scorecard Mli{zH
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// Copyright 2020 The Operator-SDK Authors

/

// Licensed under the Apache License, Version 2.0 (the "License");
// you may not use this file except in compliance with the License.
// You may obtain a copy of the License at

/

//  http://www.apache.org/licenses/LICENSE-2.0

/

// Unless required by applicable law or agreed to in writing, software

// distributed under the License is distributed on an "AS IS" BASIS,

// WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
// See the License for the specific language governing permissions and

// limitations under the License.

package main

import (
"encoding/json"
"fmt"

"IogH

"osll

scapivialpha3 "github.com/operator-framework/api/pkg/apis/scorecard/vialpha3"
apimanifests "github.com/operator-framework/api/pkg/manifests”

)

// This is the custom scorecard test example binary

// As with the Redhat scorecard test image, the bundle that is under
// test is expected to be mounted so that tests can inspect the

// bundle contents as part of their test implementations.

// The actual test is to be run is named and that name is passed

// as an argument to this binary. This argument mechanism allows
// this binary to run various tests all from within a single

// test image.

const PodBundleRoot = "/bundle”

func main() {
entrypoint := 0s.Args[1:]
if len(entrypoint) == 0 {
log.Fatal("Test name argument is required™)

}

// Read the pod's untar'd bundle from a well-known path.
cfg, err := apimanifests.GetBundleFromDir(PodBundieRoot)
if err = nil {

log.Fatal(err.Error())

}

var result scapivialpha3.TestStatus

// Names of the custom tests which would be passed in the
// "operator-sdk’ command.

switch entrypoint[0] {

case CustomTest1Name:

result = CustomTest1(cfg)
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case CustomTest2Name:
result = CustomTest2(cfg)
default:

result = printValidTests()

}

// Convert scapivialpha3.TestResult to json.
prettyJSON, err := json.Marshallndent(result, ""," ")
if err = nil {

log.Fatal("Failed to generate json", err)

}
fmt.Printf("%s\n", string(prettyJSON))

[S——

// printValidTests will print out full list of test names to give a hint to the end user on what
the valid tests are.

func printValidTests() scapivialpha3.TestStatus {

result := scapivialpha3.TestResult{}

result.State = scapivialpha3.FailState

result.Errors = make([]string, 0)

result.Suggestions = make([]string, 0)

str := fmt.Sprintf("Valid tests for this image include: %s %s",
CustomTest1Name,

CustomTest2Name)

result.Errors = append(result.Errors, str)

return scapivialpha3.TestStatus{

Results: []scapivialpha3.TestResult{result},

}

(S

const (
CustomTest1Name = "customtest1”
CustomTest2Name = "customtest2"

)

// Define any operator specific custom tests here.
// CustomTest1 and CustomTest2 are example test functions. Relevant operator specific
// test logic is to be implemented in similarly.

func CustomTest1(bundle *apimanifests.Bundle) scapivialpha3.TestStatus {
r := scapivialpha3.TestResult{}
r.Name = CustomTest1Name
r.State = scapivialpha3.PassState
r.Errors = make([]string, 0)
r.Suggestions = make([]string, 0)
almExamples := bundle.CSV.GetAnnotations()["alm-examples"]
if almExamples =="" {
fmt.Printin("no alm-examples in the bundle CSV")

}

return wrapResult(r)

e

func CustomTest2(bundle *apimanifests.Bundle) scapivialpha3.TestStatus {
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r := scapivialpha3.TestResult{}
r.Name = CustomTest2Name
r.State = scapivialpha3.PassState

r.Errors = make([]string, 0)

r.Suggestions = make([]string, 0)

almExamples := bundle.CSV.GetAnnotations()["alm-examples"]
if almExamples =="" {

fmt.Printin("no alm-examples in the bundle CSV")

}

return wrapResult(r)

}

func wrapResult(r scapivialpha3.TestResult) scapivialpha3.TestStatus {
return scapivialpha3.TestStatus{
Results: []scapivialpha3.TestResult{r},

[S——

}

5.10. %51F OPERATOR fi4&a

Y74 Operator ¥E&, #ERILL{E Operator SDK HiZ1T bundle validate a4 3K %5 1iE Operator #4552
FIRAEMER. ErLfEETE Operator fAF @ 5iffk sk At Operator B H K LizfTi% 8%,
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B

Z1483% 09 Operator SDK CLI TERRA, S1F Operator % B X HEMNKTR
B#F A, XIELUSH Red Hat OpenShift Service on AWS & fThiRAehiltig, ZLi85T
EHRIRTEREARPREHINMDENEFEREENXR, BIERFABREN
¥, FIFELUSH Red Hat OpenShift Service on AWS & fThR A SR,

X FOIEEH Operator HiH, FEUVEMAZIIEZIFM Operator SDK k4, IH
Operator i E 4 Operator fE&aTLLEA Red Hat OpenShift Service on AWS 4 KX 75
Operator SDK CLI TEjRAR4FHTIB, FOIBRIXEHRAKN Red Hat OpenShift
Service on AWS i Operator & {Thix4,

LI'F 5 Operator T HAXMEMBE R RAHRFTH, XLEAMBHRIZITN NN E
APl BASBERFHEREEMFHRMNEX CVE MRS E,

ETF Ansible (9 Operator i H B9 E il 55 %

EF Helm 89 Operator T B B9 E R &

X Operator SDK X, # X4 RRABE L, FESH Operator SDK
(Operator Framework),

5.10.1. %% F bundle validate /%

H 3R Operator SDK scorecard @545 o] URIERS & XA RTE Operator a7k, 8
bundle validate Fap G IABMEHRIEA RS & B XA S 5k,

bundle validate fp 5155k

I $ operator-sdk bundle validate <bundle_dir_or_image> <flags>
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k

N
p 4
;

il

WIR{EH make bundle S HHEMZSER, bundle validate 45 BI217.

WA DEHRMEIR registry FHIEY, FERIFRIFEAIEE, FibHFIEFR BB Operator TTH
ENEY, fAScBENERR G XL TRATRBHLH -

w5 am R

./bundle
— manifests
| F— cache.my.domain_memcacheds.yaml
| L— memcached-operator.clusterserviceversion.yaml
L— metadata
L annotations.yaml

MRRWEEER, MASNKRIEERUE, FERRHAH 0 5T,

i el

I INFO[0000] All validation tests have completed successfully

MRRWBIEER, WINXKBEIE, FEERBRHAH 1 528,

i

ERROI[0000] Error: Value cache.example.com/vialphai, Kind=Memcached: CRD
"cache.example.com/vialpha1, Kind=Memcached" is present in bundle "" but not defined in
Csv
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AR, SRESRRINIDAERREARE 0 fF350E, WiKREHE RN KK,

ik

WARNI[0000] Warning: Value : (memcached-operator.v0.0.1) annotations not found
INFO[0000] All validation tests have completed successfully

£X bundle validate FHSHNEZER, HEIT:

I $ operator-sdk bundle validate -h
5.10.2. RERFRLUEN

Operator SDK Bfi7f7 T filE XM IESRAEA S BIEH . MREEEF R ERILZRMNER TiE1T bundle
validate f355, MIEKIATIKRE1T. BRAMKRLIEHSF D2 EEME Operator Framework #HX & X #
Hitg, MBEEZER, 1ESH"Bundle Format”,

&0l LLZ 1T Rl Uk 28 Skl OperatorHub &A= B3FHM Kubernetes APl Fnli8l, w4 Uk
22 DR ERIANHZ BT,

FAF &R EM bundle validate fp &5k

$ operator-sdk bundle validate <bundle_dir_or_image>
--select-optional <test_label>

K 5.22. Zi4 M bundle validate 3 UE
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Name Hidh W

Operator Framework XNEIEBR RARYE Operator Framework 1R#EHIEEANGIEZR  suite=operatorfra

EH Operator 41, mework
OperatorHub XANEIEER RN Operator HIFFELUES OperatorHub name=operatorhu
BIFRA M. b
RS LRI IERR i Operator 41 & 25 E1& Operator name=good-
Framework & X RIFLE., BRESRARE, MZE practices
CRD i 8\ A X 3F#9 Operator Lifecycle Manager(OLM)
‘{)'/il_’:}" No

=
o
B

EEEOL

5.10.3. 57217 bundle validate fp 5

%33 A bundle validate a5, BN UESREBRZTIL, EATLUEA --select-optional tra&sk
IBITEER IERR, AT ER UF ZRBRBR AT A2 170,

AR
[
{85/ Operator SDK 4 F#) operator i H
TR

MRBE X AR DB RZTERINUESR, FM Operator Wi H Bk ALL T4 :
I $ operator-sdk bundle validate ./bundle

MREEX i Operator i A GEZTENINE IES, HRMALL TGRS -

$ operator-sdk bundle validate \
<bundle_registry>/<bundle_image_name>:<tag>

Heh:
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<bundle_registry>

EERERSaM registry, M quay.io/example,
<bundle_image_name>

fEEHSaBSRNETR, 1 memcached-operator,
<tag>

EENAQERRE, M v1.31.0,

MRELKUE Operator A DER, MAHTLEIE registry FIEEEHN
Bif%k. Operator SDK {E2 1Tl RIRIEN (pull) iR FHEAHIEE. bundle
validate s 5 A2l A M HSF A B (R

”

MEEEST Operator S Z1THINEIESS, EHWMALUTHS :

$ operator-sdk bundle validate \
<bundle_dir_or_image> \
--select-optional <test_label>

He:

<bundle_dir_or_image>

fEEAIIRG @ B xRS A EiMR, M ~/projects/memcached =%
quay.io/example/memcached-operator:v1.31.0,

<test_label>

EEEE TR ATR, M name=good-practices,

ik

ERROI[0000] Error: Value apiextensions.k8s.io/v1, Kind=CustomResource:
unsupported media type registry+v1 for bundle object
WARNI[0000] Warning: Value k8sevent.v0.0.1: owned CRD
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I "k8sevents.k8s.kBsevent.com" has an empty description

5.11. S A AT QRIS R

JifafR Operator #£ OpenShift Container Platform &8 89S0 At (HA)MIFE HA BEX Tia1T, &
aJLA{§EF Operator SDK R LR R RIL, FHXBEFWREKRLLEAS LRI

OpenShift Container Platform £ sEW LIS T At (HA) EXECE, ZEXFERZ AN TR, NEEIKE
HA EX AR =, BT RERH (BECNET A OpenShift) AlEERABFETHIGRLER, A,
R —T &R %k Operator S EHTHENFAZE, FHFHEMAZTRE.

M3/ Red Hat OpenShift Service on AWS 2t = eI A& API, Operator fF& vl {8
Operator SDK E ISR EEAIZEM IR, ATLLR HA Si3F HA X, TTLUITA AR BINEERE R
KA X Operator i#H, LLALNF Operator R HEE M/ Operands 3k T{F i B R E R LIH R
RESHhiMIRER.
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B

Z1483% 09 Operator SDK CLI TERRA, S1F Operator % B X HEMNKTR
B#FA, XIELUSM Red Hat OpenShift Service on AWS & fThiRA<ehiltig, 2185
EHRIRTEREARPREHINMDENEFEREENXR, BIERFABREN
¥, FIFELUSH Red Hat OpenShift Service on AWS & fThR A SR,

% FRIE#H Operator iH, FEUFALIIEEH Operator SDK k%, HA
Operator TiiE i Operator £ aILUf§EF Red Hat OpenShift Service on AWS 4 & f5#
Operator SDK CLI TEjRAR4FHTIB, FOIBRIXEHRAKN Red Hat OpenShift
Service on AWS i Operator & 1ThR4<,

LI'F 5 Operator T HAXMEMBE R RAHRFTH, XLEAMBHRIZITN NN E
APl BASBERFHEREEMFHRMNEX CVE MRS E,

ETF Ansible (9 Operator i H B9 E il 55 %

EF Helm 89 Operator T B B9 E R &

X Operator SDK A, # X4 RRABE L, FESH Operator SDK
(Operator Framework),

511.1. X FEHSTAMERX API

Red Hat OpenShift Service on AWS 12t T — RS AME API, wI{#t Operator FAF#BIE:
WEmEARER, Bzl APl @SB XEMRBRMMNEREHEE 2. | Operator Lifecycle Manager
(OLM) ERHNZRESMEARTEREBS TAMEXLUARRANAAEE Operand SZERMTEMAE, M=l
LU#E A Infrastructure API,

£ Infrastructure API i, infrastructureTopology R7AFKiA T X K7E control plane i s Liz 179
HAlZtRSSAOEAE, @E BT mEFS T master LIAH role {7, controlPlaneTopology K7
FIA T BHETE control plane 7 &2 _EiZ178 Operand BT,

MR EHEINLIEZRZ HighlyAvailable, ©f{Z% Operator %41 REHPEAMT
7. SingleReplica KB H 1T &P (BFHF TR OpenShift) HffEf, xR Operator KR A
= ] FAtE{F&CE Operands,
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Red Hat OpenShift Service on AWS ZEREFRELLTHN, RIBEFNEIRBULE
controlPlaneTopology #] infrastructureTopology IKAFEX :

% control plane glA&ZUNF 3 1, controlPlaneTopology RA#i% & SingleReplica.
B, ©HI%E N HighlyAvailable,

% worker @IZ&Ey 0 i, control plane 17 sth 2AEE S worker,
Ilt, infrastructureTopology R7&$F5 controlPlaneTopology KR,

%4 worker gIZXECH 1 B, infrastructureTopology #i%i& 7 SingleReplica, &N, ©#
&%i& M HighlyAvailable,

5.11.2. Operator i H ##9 API {5 £~

¥£5 Operator ¥F&, EalLUEALE BN Kubernetes #9151 controller-runtime FEE#H Operator 1
BLLiji[E] Infrastructure API, B FHIRTS -

controller-runtime FERH1

// Simple query

nn := types.NamespacedName{

Name: "cluster”,

}

infraConfig := &configv1.Infrastructure{}

err = crClient.Get(context.Background(), nn, infraConfig)

if err != nil {
return err
}

fmt.Printf("using crclient: %v\n", infraConfig.Status.ControlPlaneTopology)
fmt.Printf(""using crclient: %v\n", infraConfig.Status.InfrastructureTopology)

Kubernetes #J3& =41

operatorConfiginformer :=
configinformer.NewSharedIinformerFactoryWithOptions(configClient, 2*time.Second)
infrastructureLister = operatorConfiginformer.Config().V1().Infrastructures().Lister()
infraConfig, err := configClient.ConfigV1().Infrastructures().Get(context.Background(),
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"cluster"”, metavi1.GetOptions{})

if err != nil {
return err
}

// fmt.Printf("%v\n", infraConfig)
fmt.Printf("%v\n", infraConfig.Status.ControlPlaneTopology)
fmt.Printf("%v\n", infraConfig.Status.InfrastructureTopology)

5.12. il PROMETHEUS EdERi&E 1%

Operator SDK [ Prometheus Operator IR#tREMIEPEX FF, EATLUERA TR Operator 2 FF
B & 5.

2

Z1#8Z 8 Operator SDK CLI TERA, @1F Operator % BHEXHEMNIKTE
B#FHA, XIELUSH Red Hat OpenShift Service on AWS & fThiRA<ehiltig, ZLi85F
EHRIRTERARPRMHINMDENEFEREENXR, BERFABREN
¥, FIFELUSH Red Hat OpenShift Service on AWS & fThR A iR,

X FlEEHr Operator WiH, FEIEALZIIEZHM Operator SDK k4, B
Operator iEM Operator fF& "I LA Red Hat OpenShift Service on AWS 4 4 7
Operator SDK CLI TEjRARFFHTIB, FHOIRBRIEHIRAKN Red Hat OpenShift
Service on AWS i Operator & 1ThR4<,

LIRS Operator W HAXMEMB R RAHRFTH, XLEAMBHRIZITN NN E
APl MARSBRFHIREEMIRHNHEX CVE NBERAE,

ETF Ansible i Operator i H B9 E il 55 %

£F Helm B9 Operator i B B9 EL il Bi &

X Operator SDK 0. #H X4 RRABE R, FESH Operator SDK
(Operator Framework),
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g

=3
[=]

MBS T, Red Hat OpenShift Service on AWS £ openshift-user-
workload-monitoring Wi H #1Eft T —4> Prometheus Operator, &R %A
Prometheus {3k %1 Red Hat OpenShift Service on AWS shif /- T {Efi
e,

AE{#EH openshift-monitoring % H H1#) Prometheus Operator. Red Hat
Site Reliability Engineers (SRE)f& X4~ Prometheus SZfI3E I ##0 E BEH .

AFFETF Go 1y Operator BH 5E X151 (OpenShift Container Platform 324%)

AFFETF Ansible B Operator B1E £ X351 (OpenShift Container Platform 324%)

T f& Red Hat OpenShift Service on AWS Ffy i e

5.13. BoE I T ML

1£ Operator W4 mEHR, FEESLENE TGRS LM aTT, Hlm, HEH Operator A% E
F. XHERT, FEFEASSEENGISERKRZ A Operator LIS A, XHAIHFERE NS LH
AhEBHME, HASCEHBARTER, BHMITHAS, FEHESESSSLHINTIE,

BARMA RN TR LI ATH5ERE, SMHILHRE S B RFISEAEE

leader-for-life

15 pod RTEMHBRBI K BN BFRGAL XFPLIL eI LR S AN LB s R A S281T, —
Mot R (split brain) “HRE, BXFAERTERILRERFIGS. FiMm, X455 pod
AL F Fom R s X BT s L, #EaTLAFESS: pod £15E node.kubernetes.io/unreachable
node.kubernetes.io/not-ready AR, F{# M tolerationSeconds {HFEIEENS pod M7 s flfiBRART
FHINFE], FHAER. XLEFRBIARINE pod KA A, tolerationSeconds {64 5 98, #1&15S
I, Leader-for-life Go 3X#4.

Leader-with-lease
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515 pod EHIEFHAISHE, HELERFHPHBFASH, BIHEHS Pod HEEEN, Xfh
S AR AT EREL S EEHNS, BEEEER TEERRNTTEN., #1EES W Leader-with-
lease Go X#4,

Operator SDK 2kl A Leader-for-life SEB, MR Go A4k T BIXBFNAE, LIEEXE
B A Bk A = U RIFIRE K,

B

ZT¥8ZFF#Y Operator SDK CLI TEhRrA, S1E Operator WiHMEXHEMNIK TR
B#FA, HXIELUSM Red Hat OpenShift Service on AWS & {ThiRAehiltik, 2185
EHRIRTERARPREHINMDENEFEREENXR, BIERFABREN
¥, FIFELUSH Red Hat OpenShift Service on AWS & fThr A SR,

X FRIE#H Operator WiH, FEUUFALIIEZHH Operator SDK k%, HiA
Operator iEM Operator fF& AT LA Red Hat OpenShift Service on AWS 4 % 7
Operator SDK CLI TERAR4FHTIB, FOIRBRIXEHIRAHN Red Hat OpenShift
Service on AWS i Operator & {Thix4,

LIRS Operator T HAXHEMBEGR RAHRFTH, XEAMBHRIZITNIIEEMAE
APl BASBERFHEREEMHRMNEX CVE MERGE,

ETF Ansible i Operator i H B E il 55 %

EF Helm 89 Operator T B B9 EREE &

X Operator SDK A, # X4 RABNER, FSH Operator SDK
(Operator Framework),

5.13.1. Operator S 5%k 2l

LU R RIS T M4E)y Operator. Leader-for-life #1 Leader-with-lease f A 44 562510,

5.13.1.1. leader-for-life E241L 4l

SCH) Leader-for-life YE25HHIN, M leader.Become() &7& Operator EikifH{TFHIE, BEEEiT

349


https://github.com/kubernetes/client-go/blob/30b06a83d67458700a5378239df6b96948cb9160/tools/leaderelection/leaderelection.go#L21-L24
https://godoc.org/github.com/kubernetes-sigs/controller-runtime/pkg/leaderelection
https://sdk.operatorframework.io

Red Hat OpenShift Service on AWS 4 Operator

B8 %5 memcached-operator-lock BB ERSHEE B S -

import (

"github.com/operator-framework/operator-sdk/pkg/leader"

)
func main() {
err = leader.Become(context.TODO(), "memcached-operator-lock™)
if err != nil {
log.Error(err, "Failed to retry for leader lock")

os.Exit(1)
}

N Operator FEERNIZTT, MR LKA leader.Become() MEEMEE R, BT IZAS %244
Hl, REFLERN Operator K&K,

5.13.1.2. Leader-with-lease &2

Leader-with-lease SCIfaI {81 Manager Options 33 BLE AT S 2 HH -

import (

"sigs.k8s.io/controller-runtime/pkg/manager”

)

func main() {
opts := manager.Options{

LeaderElection: true,
LeaderElectionIlD: "memcached-operator-lock™

}

mgr, err := manager.New(cfg, opts)

% Operator ZBEEHPZTN, Manager RERBFIFHREI—MEIR, EAEEERSNE Operator
Bep 222, LUMERNSSEZENHORREMSN, Ka&Edi%E& Manager 19
LeaderElectionNamespace &Ik E S 1% w22,

[=

5.14. £F GO iy OPERATOR W% &EETH
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operator-lib 35 TE{#ETF Go B Operator JEIEHEENR (HFBRFEN) . Operator fEE AT
LIS AR B E L hook KRS,

B

41§32 #5 1 Operator SDK CLI TEJRA, &% Operator HiHMEXMEMTIX TR
B#FH, XIELUSH Red Hat OpenShift Service on AWS & fThiRA<ehiltiig, ZLi85F
EHRIRTERARPRMHINMDENEFERESENXR, BIERABREN
#, FFELUSH Red Hat OpenShift Service on AWS & {Thr A SR,

% FRIE#H Operator iH, FEUFALIIEZHH Operator SDK k%, HA
Operator HiEHM Operator fF& "I LA Red Hat OpenShift Service on AWS 4 % 7
Operator SDK CLI TEjRARFFHTIB, FHOIRBRIXIEHIRAKN Red Hat OpenShift
Service on AWS i Operator & 1ThR4<,

LIRS Operator T B8 XMEMBE R RAHRFTH, XEAMBHRIZITNIIEENAE
APl BASBEFHEREEMHRMNEX CVE MERSGE,

£F Ansible 19 Operator %i H BE il 5%

ETF Helm B9 Operator Tji B Bl B &

X Operator SDK A, # X4 RRABE R, ESH Operator SDK
(Operator Framework),

5.14.1. X7F operator-lib 83 TE

xR (MEdk=k pod) ¥E Operator & s AR — L EEE S A, MREH dedicated-admin £

a5 Operator NE TR 51 % AMBRXLENTR, TR BEER I HFETIER.

HELEIMRRA S, ATLAERAU TR E R BERN R

Operator {E& 41N H Operator flIEHE—HEBRR AR,

EHERABIATEENR,
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operator-lib pruning ({£5%) TERA%ERGREZZFRIM Kubernetes SRBEPHERN &R, ZIZFFPEH
ZInE operator-lib 89 0.9.0 k4, {F’4 Operator Framework H—#B53,

5.142. BT ERKE

operator-lib B T E{# [ Go /5, AIEET Go B Operator K& FIETE KR,

AciE I

cfg = Config{

log:

DryRun:
Clientset:

logf.Log.WithName("prune"),

LabelSelector: "app=<operator_names",
Resources: [Jschema.GroupVersionKind{
{Group: "", Version: """, Kind: PodKind},

12

Namespaces: []string{"<operator_namespace>"},
Strategy: StrategyConfig{

Mode:

MaxCountStrategy,

MaxCountSetting: 1,

12

PreDeleteHook: myhook,

Sl ER LT PR E B BE R AF -

U

log

DryRun

Clientset

LabelSelector

Resources

352

AT 4 EEHSE BN ERICRES.

HERSNMRERIA/RE, WREES true, NIELARF”ZT, BF
PR ETR.

FTF Kubernetes API i FBBY client-go Kubernetes ClientSet.

AFAREBTENTEREMN Kubernetes IR kiR RiEAR,

Kubernetes %R 252 PodKind #1 JobKind B gt #,


https://github.com/operator-framework/operator-lib/tree/main/prune
https://github.com/operator-framework/operator-lib/releases/tag/v0.9.0

% 5% A OPERATOR

BCiE PR (301

A2 FAF#FRTRN Kubernetes & 2[5,

g BIDITHIZRES,

Strategy.Mode B#i#f MaxCountStrategy. MaxAgeStrategy =t
CustomStrategy.

Strategy.MaxCountSettin MaxCountStrategy FE#(H, ATFHEEBHELARFZTRENMNERES D

g N EIRo
Strategy.MaxAgeSetting Go time.Duration /&, w48h, ATIEEEEBTMFIRIER,

Strategy.CustomSettings  HI{ERI %% 2 B E RIS A EIR ST,

PreDeleteHook AL - FEIEEEHRATA Go Thak.
CustomStrategy Al SEHLE E B TISRRE Y Go ThEE.
BT

Ea LA R EIRCE _LiZ1T execute ThEER A FEEIRIE,
I err := cfg.Execute(ctx)

AR LUER cron B sGEid fil & 23894 RIE S R R B BE 1R 4F,

5.15. 4 F 10 H IR BB IR

Red Hat OpenShift Service on AWS 4.8 B EHBIARAHBR T X Operator BIfE4: HHEFHiEL
%, MREF I RAOEARYIE LRGN Operator WiH, #EaILA{#fH Operator SDK 51
BiTB RS aKX. M Red Hat OpenShift Service on AWS 4.6 74, 584X 2 Operator
Lifecycle Manager (OLM)BI B E$T 248X,
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B

Z1483% 09 Operator SDK CLI TERRA, S1F Operator % B X HEMNKTR
B#F A, XIELUSH Red Hat OpenShift Service on AWS & fThiRAehiltig, ZLi85T
EHTATERARPRREI N ENEFERES R, BhDhERFAEREH
¥, FIFELUEH Red Hat OpenShift Service on AWS & {ThR A SR,

% FRIE#H Operator iH, FEUFALIIEEH Operator SDK k%, HA
Operator TiiE i Operator £ aILUf§EF Red Hat OpenShift Service on AWS 4 & f5#
Operator SDK CLI TEjRAR4FHTIB, FOIBRIXEHRAKN Red Hat OpenShift
Service on AWS i Operator & {Thix4,

LI'F 5 Operator T HAXMEMBE R RAHRFTH, XLEAMBHRIZITN NN E
APl BASBERFHEREEMFHRMNEX CVE MRS E,

£F Ansible 19 Operator %i H BEL il 5%

EF Helm 89 Operator T B B9 E R &

X Operator SDK A, # X4 RRABE L, FESH Operator SDK
(Operator Framework),

5.15.1. X FiT KA TH

Operator SDK pkgman-to-bundle #5HB)F¥F Operator Lifecycle Manager (OLM) #{#-aiEH
IBIHEAE, fSFEAMARKHSFTRAR, FARABRPEENSNERRFENRBAT, ARG,
BRI LU A R S R R L iR

i, LEEaE RSB ETBRLLT packagemanifests/ B :

wHaFEgAm R

packagemanifests/
L— etcd

—o0.0.1

| |— etcdcluster.crd.yaml
| L— etcdoperator.clusterserviceversion.yaml
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—o0.0.2

| |— etcdbackup.crd.yaml
| |— etcdcluster.crd.yaml
| |— etcdoperator.v0.0.2.clusterserviceversion.yaml

—— etcdrestore.crd.yaml
L etcd.package.yaml

i2f7:3#%E, bundle/ BXHhRERUTHAD :

O L SRR

bundle/
— bundle-0.0.1
—— bundle.Dockerfile
—— manifests
—— etcdcluster.crd.yaml
—— etcdoperator.clusterserviceversion.yaml

— metadata

| L— annotations.yaml

L— tests

L— scorecard
L— config.yaml

L— bundle-0.0.2
—— bundle.Dockerfile
—— manifests
| |— etcdbackup.crd.yaml
| |— etcdcluster.crd.yaml
|
|

—— etcdoperator.v0.0.2.clusterserviceversion.yaml
—— etcdrestore.crd.yaml
— metadata
| L— annotations.yaml
L— tests
L— scorecard
L— config.yaml

RIBERNER, WM RAINRAQ GG DERALLT AR :

quay.io/example/etcd:0.0.1

% 53 FF&Z OPERATOR
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quay.io/example/etcd:0.0.2

=
=
B

Operator Framework T &%

5.15.2. IBHHASF LU HRHA TR

Operator fEE AT LA Operator SDK S #-a 5 H 48X Operator Ui B X BEHF B RTIE,

AR
[
B %% operator SDK CLI
[
Operator Wi H & ¥ Operator SDK LU 48 7E HAR R B
it 3

{#1F Operator SDK {4+ a5 ¥ B X B RIRA IR HERRFE I HH -

$ operator-sdk pkgman-to-bundle <package_manifests_dir> \ﬂ
[--output-dir <directory>] \
--image-tag-base <image_name_base> G

BETENFEaBRBXMAE, 1 packagemanifests/ 5% manifests/,

2]

i BUARRT, £RBRASEFRIDLE AR bundle/ B3R, ErILIERA -
output-dir PRI E FikhLiE,

©

X8 --image-tag-base 1T, LURSLEARATIIE, #0 quay.io/example/eted, &
SRATFHRAED, RHE—EERENER, BAEGMIRRERAARAETEE. B
m, £RsEERFaEGRLTNIER S <image_name_base>:<bundle_version>,
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FE 4 SRR A B &R R B RIETT |

I $ operator-sdk run bundle <bundle_image name>:<tag>

i

INFO[0025] Successfully created registry pod: quay-io-my-etcd-0-9-4

INFO[0025] Created CatalogSource: etcd-catalog

INFO[0026] OperatorGroup "operator-sdk-og" created

INFO[0026] Created Subscription: etcdoperator-v0-9-4-sub

INFO[0031] Approved InstallPlan install-5t58z for the Subscription: etcdoperator-v0-9-
4-sub

INFO[0031] Waiting for ClusterServiceVersion "default/etcdoperator.v0.9.4" to reach
'Succeeded’ phase

INFO[0032] Waiting for ClusterServiceVersion "default/etcdoperator.v0.9.4" to appear
INFO[0048] Found ClusterServiceVersion "default/etcdoperator.v0.9.4" phase:
Pending

INFO[0049] Found ClusterServiceVersion "default/etcdoperator.v0.9.4" phase:
Installing

INFO[0064] Found ClusterServiceVersion "default/etcdoperator.v0.9.4" phase:
Succeeded

INFO[0065] OLM has successfully installed "etcdoperator.v0.9.4"

5.16. OPERATOR SDK CLI &%

Operator SDK fp5175¢@ (CLD) 2—AMHA4AH, SHEEXHSE Operator.
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B

Z1483% 09 Operator SDK CLI TERRA, S1F Operator % B X HEMNKTR
B#F A, XIELUSH Red Hat OpenShift Service on AWS & fThiRAehiltig, ZLi85T
EHARTE AP REINDENEFERESNZR, AHERTEREGH
7, FHIFELUGH Red Hat OpenShift Service on AWS % 1ThiRA< il B&.

X FOIEEH Operator HiH, FEUVEMAZIIEZIFM Operator SDK k4, IH
Operator i E 4 Operator fE&aTLLEA Red Hat OpenShift Service on AWS 4 KX 75
Operator SDK CLI TEjRAR4FHTIB, FOIBRIXEHRAKN Red Hat OpenShift
Service on AWS i Operator & {Thix4,

LIF5 Operator T HAXMEMBE R RAHRFTH, XLEAMBHRIZITN I E
APl BASBERFHEREEMFHRMNEX CVE MRS E,

T Ansible 9 Operator i H BB fili 55 %

EF Helm 89 Operator T B B9 E R &

X Operator SDK A, # X4 RRABE L, FESH Operator SDK
(Operator Framework),

operator SDK CLI i&k

I $ operator-sdk <command> [<subcommand>] [<argument>] [<flags>]

BHEEHEEGVIPRM operator & (11 Red Hat OpenShift Service on AWS) wI LA
Operator SDK CLI 1##3& Go. Ansible 5 Helm 7F’% H 2/ Operator. Kubebuilder fE5EF Go 19
Operator SRR R ARk ARl Operator SDK 1, XELKEFIAK Kubebuilder 5B aTLL%
Operator SDK — £ FHFF4RLE T 1,

5.16.1. bundle
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8% 5% JF&Z OPERATOR

operator-sdk bundle fp 3 EHE Operator A TR

5.16.1.1. validate

bundle validate Fep5 2% Operator 45,

% 5.23. bundle validate 7ic.
PRic 3T
-h, --help bundle validate F &S BIFBh I E.

--index-builder (Ff  HERMBSMASHTENITE, (UERIEHF S HEENER, TREHZ
) docker (%Xi\ff) . podman = none.

--list-optional AT A AR EERIESRR. KER, FREITRIESR.

--select-optional (¥  EFETZTHIRIAR LSRR LSRR, HEM --list-optional i7&KZ1TH, &
RreR) I =T FA RO AT 55 I 2R

5.16.2. cleanup

operator-sdk cleanup @5 =5 % H MR 981 run d8 5 E8ER Operator I BTR,

5 5.24. cleanup #ric
PRic 3T
-h, --help run bundle Fé& S HIES B H.
--kubeconfig (string) FATF CLI1EXk8 kubeconfig ST#HIEEE,

-n. --namespace MRFE, KKREEFZTT CLIERBB R ZEHE,
(FRFR)

--timeout <duration> KIWHET, FFMHSTHRBNE, BIAMER 2mo0s,

5.16.3. completion

operator-sdk completion #8454 B shell completion, LUEBERE, BEMMAL H CLI &4,

5 5.25. completion Ff5
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Foos b
bash 4 R bash completion,
zsh 4% zsh completion,

% 5.26. completion Frit

Pric 3T
-h, --help A7 ER B I,
Biln -

I $ operator-sdk completion bash

ik

# bash completion for operator-sdk -*- shell-script -*-

# ex: ts=4 sw=4 et filetype=sh

5.16.4. create

operator-sdk create #ps Al F 8% scaffold Kubernetes API,

5.16.4.1. api
create api FaLiJE Kubernetes APl, Fpa@J{E init fp S HIIRILEYH FiE1T,

5 5.27. create api Fric

Pric 23U

-h, --help run bundle Fér S RIES BYHIH
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5.16.5. generate

operator-sdk generate fip45 14 Ffr B B 4 B2 S A B AU S 25 B,

5.16.5.1. bundle

% 53 FF&Z OPERATOR

generate bundle F#% &M Operator BiH 4K — AW TFH. FwHIEM bundle.Dockerfile XX

#0

al

WE, BEJ%ZE1T generate kustomize manifests T4 4R H generate bundle
Feoo RN A Kustomize £fll, B2, EaILIEA#KYHS K make bundle f8 45

‘iR B sz TX &5,

£ 5.28. generate bundle f7ic

Pric

--channels (=% %)

--crds-dir (FfF$)

--default-channel (=%
FER)

--deploy-dir (FF
&)

-h, --help

--input-dir (% &)

--kustomize-dir (=&
&)

--manifests

--metadata

--output-dir (F7F&8)

--overwrite

WA aFRBEIERNLLES 2 RITIR, EKiIMEH alpha,
CustomResoureDefinition ;5 ¥ H91E E 7%,

AR BINIE,

generate bundle #9#EBA{E 2

SRR EE
£ RIS 2 TTEIEF Dockerfile,
HHHaBEANB T,

IR RS TTEIE AN Dockerfile 7£7E, M

Operator SEHMIRE %, MNEBFEF RBAC, XN HEES5F#L -input-dir fric

MAIEZERIIE ST EN B xR, X BxR2M4E manifests B xR BxR, ©5-
-deploy-dir B XA R,

& Kustomize it B kLA K B FHll41 &% £.#9 kustomization.yaml 3244,
A& 7 config/manifests,

ZRINE N true,
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Pric sk

--package (F7F&) M DB 2 & TR,

-q. --quiet EHRER T,
--stdout RS S E R B AR AR o
--version (F#7&8) 4 BB B A B Operator & X kA, (WA QIEFTIRA AL Operator 1%
%o
HbBTR
°

NE T RAIEMEH make bundle fp4ff generate bundle FRAMNZERRE, HS I
4§ Operator,

5.16.5.2. kustomize

generate kustomize ¥ & &7 Operator &5 Kustomize BB Fa %,

5.16.5.2.1. FH

generate kustomize manifests Fap 54K EFH £ Kustomize EiliLA & config/manifests B
X kustomization.yaml 3¢f, FITFHfk Operator SDK 5B EE Y, HARAERT, X4
RRUBHAXMIE Ul oIS, ENFHREMNERAYE, RIFERMEEFEERKET --

interactive=false ¥7&.

% 5.29. generate kustomize manifests #ric

FRic Tk
--apis-dir (F#F&) AP| REIE Y BIR B 5,
-h, --help generate kustomize manifests FEBI{E 2.

--input-dir (F#F &) BEIEAE Kustomize XHHI B %,

--interactive WiLEH false I, HNSREA Kustomize Eill, AR ERGDIERTRIES
H7E L TTHIE.

--output-dir (=) B A Kustomize X B %,

--package (FR&) BHaBih.
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Prid Uiy
-q. --quiet EHRER T,
5.16.6. init

operator-sdk init f8 G #4511t Operator iH, 34 ERBAENT scaffolds BN H BHxXHH.

XN EREALTXXH :

boilerplate ¥Fal ik 3244

WAEMENPROJECT X

HEET HMakefile

go.mod 3 #H B i H #K i

BT AE GEHK kustomization.yaml X4

AT ERSRELAE LRI T X

J2 8 Prometheus ¥5FrB9%M T 3244

2178 main.go X4

% 5.30. init FRic
PRic fed

--help, -h init s HRYEBhHIH.
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--project-version

5.16.7. run
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sk

BB kA, BFARCTE, TREHSE
ansible.sdk.operatorframework.io/v1, go.kubebuilder.io/v2. go.kube
builder.io/v3 #1 helm.sdk.operatorframework.io/v1,

TEMA, ®AED 2% 3-alpha (BIAE) .

operator-sdk run fp IR RIE & IR S5 Operator BIET,

5.16.7.1. bundle

run bundle F#4% {8 Operator Lifecycle Manager (OLM) LURZFEEXEE Operator,

X 5.31. run bundle frit

Pric

--index-image (F#&
&)

--install-mode
<install_mode_value
>

--timeout <duration>

--kubeconfig (string)

-n, --namespace
(FFF&)

--security-context-
config
<security_context>

-h, --help

2P0

EEPEARFINREIH K. BiLGHEE&H quay.io/operator-
framework/upstream-opm-builder:latest.

L4 Operator BIEEEEIRSSIRA (CSV) XZ#FMES, 40 AlINamespaces =%
SingleNamespace.

LI, BIAMEH 2m0s,
FATF CLI &k kubeconfig ST#HIEEE,

IRFE, RREEFIZIT CLITERBISRZEH,

IBEATFER pod BWRE ETX, RITHESHE restricted #llegacy. FIMEN
legacy, [

run bundle F&HSBEBIHIH.

restricted Z£ E X5 default (s 2 M A FRD., BELETHEPEE Operator 19 pod
REHEAN, HSH"Complying with pod Z2# A", MIFHEX pod ZLHEANEZFL, HS
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" T RAEE pod ZEAHAN",

Hith BHIR

BXOREREEANIFENE, 1§56 Operator 4B i1 54,

E5F pod 224 A

TRIFEHE pod Z2HA

5.16.7.2. bundle-upgrade

run bundle-upgrade F#5 2z RifEf Operator Lifecycle Manager (OLM) LURZSEIE R Lok
i Operator,

5 5.32. run bundle-upgrade #7ic
Frid £ pU
--timeout <duration> FHIGERT, EINEN 2mO0s,

--kubeconfig (string) FATF CLI &%k kubeconfig STHHIEEE,

-n. --namespace MREFE, KREEAPIZIT CLITH R & ZE (],

()
--security-context- IBEATFEN pod WRE ETX, RITHESHE restricted #llegacy. FIMEN
config |egacy° [1

<security_context>

-h, --help run bundle Fé&SHIE B

restricted Z£ E X5 default (s 2 M A FKRE, BELEHEPEE Operator 19 pod
REHEAN, HSH"Complying with pod Z2# A", MIFTHEX pod ZLHEANEZFL, HS
"7 BHEE pod RLAHEA",

Hith 5R

E5F pod 24 A
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TRIFEME pod Z2HEA

5.16.8. scorecard

operator-sdk scorecard 3 45i21T scorecard TE 4 1E Operator i A FHRMBUH BN, %S
FEA—1SH, JLURHACHE S BIURESFRNTBENEY, NRSHESHEEIRE, WK
WALETRF .

£ 5.33. scorecard Frict
Fric ik

-c,--config (F&F) scorecard BRE M HHHIER R, BOIARREN
bundle/tests/scorecard/config.yaml,

-h, --help scorecard S HIES B,

--kubeconfig (string) kubeconfig STHHIEER,

-L. -list Bl HH W L it AT LUZ T
-n. --namespace (F BT R 6 4 22 (A
)

-0,--output (F7F) ERME RN, ATREN text (BUIAME) #json,

--pod-security FREELRSL L TETT scorecard MiEM, F1FHI(E EIE restricted #
<security_context> legacy. Btilfi legacy, [

-l. --selector (=% FRRIE -8R LARS E a7 AN i,

&)

-s. --service- FAFIHB9AR S, BRINMES default,

account (FfFEH)

-x. --skip-cleanup EATNA R R A AR,
-w, --wait-time FFNSERRINT A, 20 35s. EKIME 30s.,
<duration>

restricted 22 L FX 5 default iR HFFHKE. BEELEHMEHEE Operator B pod &
2AE A, 1EHSH"Complying with pod Z2# A", MFEEX pod ZLEANELZER, S
"7 BB pod RLHEA",
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=
=
58

mmABXizfTscorecard TEMIFAME R, #ESFI#A scorecard TELIE Operator,

E5F pod 24 A

TRIHEHE pod Z2HEA

5.17. i¥# %I OPERATOR SDK V0.1.0

Af5Eaieak T a{af$ 4 A Operator SDK v0.0.x %/ Operator %iH ¥# %l Operator SDK v0.1.0 it
= B B 454,

B

Z1¥8ZFF#Y Operator SDK CLI TEhRrA, @1E Operator WiHMHEXHEMNK TR
B#FA, HXIELUSH Red Hat OpenShift Service on AWS & fThRA<ehiltiig, 2185
EHRIRTERARPREHINMDENEFEREENXR, BIERFABREN
#, FFELUSH Red Hat OpenShift Service on AWS & fThr A SR,

%I FAIE#H Operator iH, FEUFALIIEHH Operator SDK k%, HiA
Operator iE M Operator fF& "I LA Red Hat OpenShift Service on AWS 4 % 7
Operator SDK CLI TERAR4EFHTIB, FOIRBRIEHIRAKN Red Hat OpenShift
Service on AWS i Operator & 1ThR4<,

LIRS Operator W B8 XMEMBEGR RAHRFTH, XELMBHRIZITN NN E
APl BASBEFHEREEMFRMNEX CVE MERSGE,

£F Ansible 19 Operator %i H B E il 5%

EF Helm 89 Operator T B BRI &

X Operator SDK A, # X4 RRABE R, ESH Operator SDK
(Operator Framework),
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TBHBEMNENTGER -

Mia1EHE v0.1.0 i H,

RENKBERNRFTA.

SRR, M v0.1.0 ik,

A¥5ra{EMA memcached-operator (B Operator SDK HIRBITIH) FiiBATIBLS R, BX pre-
#1 post-migration ~ffll, FZ# v0.0.7 memcached-operator 1 v0.1.0 memcached-operator HiH %5

o

5.17.1. BB HH Operator SDK v0.1.0 TiH

&Hfp+f Operator SDK v0.0.x iH, FHEHAEMNE—HM v0.1.0 WiH,

AR
[ J
F & T ek L %% operator SDK v0.1.0 CLI
[ J
Z BfE A R iRAM Operator SDK #8ZE memcached-operator HiH
iz

ffifk SDK hix#<’y v0.1.0 :

$ operator-sdk --version
operator-sdk version 0.1.0

flE—1HTE

$ mkdir -p $GOPATH/src/github.com/example-inc/
$ cd $GOPATH/src/github.com/example-inc/
$ mv memcached-operator old-memcached-operator
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$ operator-sdk new memcached-operator --skip-git-init
$ls
memcached-operator old-memcached-operator

MIBTiB R EH .git :
I $ cp -rf old-memcached-operator/.git memcached-operator/.git
5.17.2. M pkg/apis REB HE KR

Fu B A E BT EIEHB Operator SDK v0.1.0 fiik,

AR
[
F 4 T ¥Fuh E%2%: operator SDK v0.1.0 CLI
[
2 afE A RARAN Operator SDK 2 memcached-operator i B
[
{81/ Operator SDK v0.1.0 BIE#H T H
i =

FNAE KB scaffold API,

{81/ operator-sdk add api --api-version=<apiversion> --kind=<kind> 7% 8 th
B B E L BR (CR) B9 API :

$ cd memcached-operator
$ operator-sdk add api --api-version=cache.example.com/vialphai --
kind=Memcached

$ tree pkg/apis
pkg/apis/
—— addtoscheme_cache_v1ialphal.go
—— apis.go
—— cache
L— vialphat
—— doc.go
—— memcached_types.go
—— register.go
—— 2zz_generated.deepcopy.go
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BB EXHNBEEKBES F—1 5. BMRBBEXH
pkg/apis/<group>/<version>/<kind>_types.go HE ¥,

SHRENRE,

3£ 8 I8W B M pkg/apis/<groups/<versions/types.go X#H Spec #l Status IR
AEHBFHTEM pkg/apis/<group>/<versions/<kind>_types.go X,

4 <kind>_types.go XA init() HEL WIRFEMIRLRE, FhXamm
Manager B9 SEMKR -

func init() {
SchemeBuilder.Register(&Memcached{}, &MemcachedList{})

5.17.3. IB ARG
FUEHMA E LR THBRIEHM Operator SDK v0.1.0 Ak,

AR

[
F A& T ¥Fiuh L %% operator SDK v0.1.0 CLI

Z afE A R iRAM Operator SDK #8ZE memcached-operator HiH

M pkg/apis ¥ BE KRB

it

AIZERIZZ LS CR,

#£ v0.0.x HiBth, ZHIfE cmd/<operator-names/main.go H15E X E AR BTIR -

sdk.Watch("cache.example.com/vialphal”, "Memcached", "default",
time.Duration(5)*time.Second)
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XF v0.1.0 TiH, EAFIEL— Controller WiFL5TR -

A hniEHIZRLAUEF operator-sdk add controller --api-version=<apiversion> --kind=
<kind> I HIER CR KA,

$ operator-sdk add controller --api-version=cache.example.com/vialpha1t --
kind=Memcached

$ tree pkg/controller
pkg/controller/
—— add_memcached.go
—— controller.go
—— memcached
L— memcached_controller.go

K27 pkg/controller/<kind>/<kind>_controller.go X {1 # add() ZhEE :

import (
cachevialphai "github.com/example-inc/memcached-
operator/pkg/apis/cache/vialphal”

)

func add(mgr manager.Manager, r reconcile.Reconciler) error {
c, err := controller.New("memcached-controller", mgr,
controller.Options{Reconciler: r})

// Watch for changes to the primary resource Memcached
err = c.Watch(&source.Kind{Type: &cachevialphal.Memcached{}},
&handler.EnqueueRequestForObject{})

// Watch for changes to the secondary resource pods and enqueue reconcile
requests for the owner Memcached
err = c.Watch(&source.Kind{Type: &corevi.Pod{}},
&handler.EnqueueRequestForOwner{
IsController: true,
OwnerType: &cachevialphal.Memcached{},

)
}

MERE=1 Watch() ifge, LLEHEN CR BN RITRRR,

B RS ER, oL 5N ARFAXNZS AN TRM AL /A, NETHESR
ZFMAER, HSHE MAMEGLE X Kubernetes 122§ 235161 344,
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2R Operator %4 CR KB, EelLUREN ARFHITUTREZ— -

R CR AEME CR A, HREAM IR—EHREEPrRBI TR, LA F IR
BIEhHEER,

// Watch for changes to the primary resource Memcached
err = c.Watch(&source.Kind{Type: &cachevialphal.Memcached{}},
&handler.EnqueueRequestForObject{})

// Watch for changes to the secondary resource AppService and enqueue
reconcile requests for the owner Memcached
err = c.Watch(&source.Kind{Type: &appvialphail.AppService{}},
&handler.EnqueueRequestForOwner{
IsController: true,

OwnerType: &cachevialphal.Memcached{},
)

IR Sk T H Atk CR WALAITMA CR.

$ operator-sdk add controller --api-version=app.example.com/vialphai --
kind=AppService

// Watch for changes to the primary resource AppService
err = c.Watch(&source.Kind{Type: &appvialphail.AppService{}},
&handler.EnqueueRequestForObject{})

M pkg/stub/handler.go £ HIFHER VAT,
£ v0.1.0 TR H, HhARBIEEZHIZMN Reconciler BReconcile() EHE L. XS5KIAN

TiH #i9 Handle() BMEER L, iHERSBABREIE 2 FEX 5] -

Reconcile:

func (r “ReconcileMemcached) Reconcile(request reconcile.Request)
(reconcile.Result, error)

Handle:

I func (h *Handler) Handle(ctx context.Context, event sdk.Event) error
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Reconcile() BB A& sdk.Event (F1R%), TE2EK— Request
(Name/Namespace ) &R,

R Reconcile() MBUREIFE IR, ZHIZSEEFHHPLAFHEIKX Request, MNREZGRDOIEH IR,
MARHE Result, EHIBFFARERERFENHEEIK Request. FHITANEF A,

8% HK Handle() MBI EIAHE S HIEIEHI23H9 Reconcile() MBI A R,
%W 1E Reconcile() XIS RBMIAEE S, B EH Request HEEECRECHIMER,

import (
apierrors "k8s.io/apimachinery/pkg/api/errors"
cachev1ialphai "github.com/example-inc/memcached-
operator/pkg/apis/cache/vialphai”

|

func (r “ReconcileMemcached) Reconcile(request reconcile.Request)
(reconcile.Result, error) {
// Fetch the Memcached instance
instance := &cachevialphal.Memcached{}
err := r.client.Get(context.TODO()
request.NamespacedName, instance)
if err = nil {
if apierrors.IsNotFound(err) {
// Request object not found, could have been deleted after reconcile
request.
// Owned objects are automatically garbage collected.
// Return and don't requeue
return reconcile.Result{}, nil
}
// Error reading the object - requeue the request.
return reconcile.Result{}, err

}

// Rest of your reconcile code goes here.

B AREREBREE -

£+ return err & return reconcile.Result{}, err,

$F return nil E#t74 return reconcile.Result{}, nil,

AR CR, AL reconcile.Result i%& RequeueAfter £, X
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ST BURHISRERPEA Request, HEMBIREN FEMA I, HESE, BME 0 RTE
BEHI,

reconcilePeriod := 30 * time.Second
reconcileResult := reconcile.Result{RequeueAfter: reconcilePeriod}

// Update the status

err := r.client.Update(context.TODO(), memcached)

if err != nil {
log.Printf("failed to update memcached status: %v", err)
return reconcileResult, err

}

return reconcileResult, nil

5%+ SDK &/ imfiE A (Create, Update, Delete, Get, List) B i 2s 9%/ i,

METREZIFMELR, ES1 operator-sdk WiH h controller-runtimeZ /' i API

pa =N lK

// Create

dep := &appsv1i.Deploymentf...}

err := sdk.Create(dep)

// v0.0.1

err := r.client.Create(context.TODO(), dep)

// Update

err := sdk.Update(dep)

// v0.0.1

err := r.client.Update(context.TODO(), dep)

// Delete

err := sdk.Delete(dep)

// v0.0.1

err := r.client.Delete(context.TODO(), dep)

// List

podList := &corevi.PodList{}

labelSelector := labels.SelectorFromSet(labelsForMemcached(memcached.Name))
listOps := &metav1i.ListOptions{LabelSelector: labelSelector}

err := sdk.List(memcached.Namespace, podList, sdk.WithListOptions(listOps))

// v0.1.0

listOps := &client.ListOptions{Namespace: memcached.Namespace,
LabelSelector: labelSelector}

err := r.client.List(context.TODO(), listOps, podList)

// Get

dep := &appsvi.Deployment{APIVersion: "apps/v1", Kind: "Deployment"”, Name:
name, Namespace: nhamespace}

err := sdk.Get(dep)

//v0.1.0


https://sdk.operatorframework.io/docs/building-operators/golang/references/client/
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dep := &appsv1i.Deployment{}
err = r.client.Get(context. TODO(), types.NamespacedName{Name: name,
Namespace: namespace}, dep)

FHEM Handler 59 H b 2B 2 H1ZEI Reconcile<Kind> ¥R EA ] -

// newReconciler returns a new reconcile.Reconciler

func newReconciler(mgr manager.Manager) reconcile.Reconciler {

return &ReconcileMemcached{client: mgr.GetClient(), scheme: mgr.GetScheme(),
foo: "bar"}

}

// ReconcileMemcached reconciles a Memcached object
type ReconcileMemcached struct {

client client.Client

scheme *runtime.Scheme

// Other fields

foo string

Copy changes from main.go.

cmd/manager/main.go # v0.1.0 Operator IEZEIhaEE % & Manager, SR EMBE LB
RIS mAERE.

B2 EERETRE N, FAIEFRFZEMIBN main.go iF# SDK &
sdk.Watch(),sdk.Handle(), #l sdk.Run().

B2, MREIBM main.go XHHE T EMKEETF Operator WiricHiILE, NEESH
Bl

NRESR SDK WA RIM T HEMBE=AHFIEXR, FSH operator-sdk T B K 523+
M, T @l A E 8 Manager 5.

SHIA P E L H

MRBIBBY B h A A E LB pkgs. BIARHXA, HFXEXHEHEEHTE G,

HEREHIREFL,
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XHFXHIB B A TS AT E MR, R R E HIREH A R R . EEE,
FTEEEBESEXH, MEREFIHTUENSEN :

tmp/build/Dockerfile £l build/Dockerfile

R ENHBREPRA tmp BX

RBAC #LUM deploy/rbac.yaml 53 ZE deploy/role.yaml #1
deploy/role_binding.yaml

deploy/cr.yaml to deploy/crds/<group>_<version>_<kind>_cr.yaml

deploy/crd.yaml to deploy/crds/<group>_<version>_<kind>_crd.yaml

&I P B SRR,

XFFZENB5 H K Gopkg.toml BRI F - B KIS, 58 He 13+ HEn 2
H# Gopkg.toml #1, ;21T dep ensure BFHFTIE hHIHLR 7,

FEINERE,

K& Fi21T Operator UK IFHEBIEE T,
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