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25 13 OPERATOR #%ih

Operator & OpenShift Dedicated FExEEMHH, Operator & control plane £3Ta., FEMERRS
HELAE, BILERTLU AT AREREIE,

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

BRI MR VEERETE R Y Operator BB TR, {B OpenShift Dedicated FB Operator HHFH A
ENRSERE, ERIRTHAR

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 @ —HH, TATFREZITEMPENREREMEE. CUUBEERIET M IR

BB, TTLAE Kubernetes Ef4E/H (% OpenShift Dedicated) Wi iEHEHLZITIE R, FRIBHEH Y

AR SER RS, Advanced Operator #%1T H SR T4 B AT 72, FXT BIMEHR B 3l 1T
R, MEASIEER" (B P &pL ik & E) .

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 (¥ FBZE OpenShift Dedicated) SERMWEERAIHRARE (AIEAMMNTIRHEZET
5) EEMMARIE, 81F secret L, MEHAE. RESLM. BT B,

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

X APIIHREES, FRIEEAHENNNE NG, FAEABISEENIG ARG/ Fi%P, 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
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Operator Lifecycle Manager (OLM) BES 1L &£8¥h Operator R %, HAHRMET A BBV AIEH
(RBAC), EEIAEBETE OpenShift Dedicated 4 H,

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
ZRIAERETE OpenShift Dedicated |,

XETETHEMEA, FLETEREFENEERNIE,

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

it

X FKEBD Operator AIBE DS HIFRFEINBESE R, ATLAKREHERTH Operator HEIZIEFMIRAEEFN., T
tbmE, LAT Operator BREAEEEIE N Operator BB Z K BREREE LT A NRAAEMER

& 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¥gEB T OpenShift Dedicated A1 Operator Lifecycle Manager (OLM) Sz ## Operator 3T @13,

2.2.1. HH KR

Operator B Bundle Format 5& Operator Framework B| AR TR, NI HREMEF NETHEE
B SR B P IR E T, Bundle Format A& &1t T Operator JTEIBHIA .
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Operator 4 &K 5k Operator BB —hR AR, HE LR WA EEHARB IR, FENHH EiFELRE,
ZERBR— N T EZTHNESRHEGR, HAPEMET Kubernetes EH# Operator TR, A, FANER
22T E (40 podman #1 docker) F1Z&25 registry (81 Quay) REBMS TEHIENEMEIIL T,
Operator TTEIERT LS E -

o i1 Operator WER, MNAMFIRA,

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

o FRFRMIFNATIRIMEEY AP,

o XK,
1555 L AN#EE Operator Registry BUEF T, SUELITEK :

o IZINHBUHIEERPEDE L—MIGE,

o BNMIATEMRIE —NERIRSRA (CSV)

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

2,211 5558
WP L5 R —H Kubernetes S5 5#., AT E X Operator BIERZE# RBAC &2,

MABTEEENEFKH—1 CSV, —KIERT, FHEE N CRD AR API B CRD fIF /manifest B
KHR,

mHFaEABRERA

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 RO R
PR RAE B U SIEFEIRI 2R /manifests B X H :

TR AE KRR

ClusterRole

ClusterRoleBinding

ConfigMap

ConsoleCLIDownload

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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9 BRIRPHZERRIEM S A Operator [FHEMB R, ZINERBALUEER, Haigilh
manifests/, manifests.v1 RIS LS E Operator JEH.,

BRGPNZBEREDSSWNSITHIBEXHNE R, ZIERBALUSHER, Sailh
metadata/, metadata.v1 &R MASEEE Operator TTEIE.

AR,

TR E A INE Operator Registry BT [# B5HEFIK,

QDO O

M registry ZZEHT, Operator NiZ1T [ BB E I STHE,

¢

IR HIAPCEIE R, LA annotations.yaml ST 4, RN ERETIX L ARG SR %
Operator Registry RBET A1t X 4,

2.2.1.3. fKiffim

Operator BIKIHIFITE I 4F &89 metadata/ B X F ) dependencies.yaml XA, thXXFRAIER, B
B A F#588 Operator-version K17,

wisIRS, SNMNEEE—1 type T, ATHEEX—KHITBEIELE, XFLUT Operator MK :

olm.package

XD RBIRTRFE Operator RABMKII, KITE RV EETHSBHRARTGSHIRE, KX
7y semver, B0, ERAILUEEEMAIRAE, 00.5.2, WAJEE—RIRE, 40>0.5.1,

olm.gvk

FERXARE, EETLUER group/version/kind(GVK){E BI8E MM, KT CSV H¥IAH CRD
MET APIWERE, ZRRME Operator EERI LG FHATA K. API S ERMA, FEiItFHE
— &,

olm.constraint
XANRBIEER Operator Bt AR @R,

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

dependencies.yaml 3 {43l

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 17 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 OpenShift Dedicated #1, Operator Lifecycle Manager (OLM) & LL3| FIF3 CatalogSource ¥ &
EXHERRERPNGR, ©RXERLIHER, LONERE EREM Operator H1TEH,

o BHXZRE opm CLIWFTE, HSH CLI TE,

2.2.2. EFXHREF

B F X895 72 Operator Lifecycle Manager (OLM) AR B R ANRFTER, E2ETLXAE (USON
= YAML) FBRH SQLite HIEERANFHAEBEY, HERLAERS. URANEREER
Operator B34, aIAESMMNATY B,

SR
FRETFXHMNESR, SEXNBEXEMNAATLUNERIITEERNR, HRITHERESEN. B
FXMEXBEEXA JSON 5k YAML, E Itk BR4E A A ol OB FEIsk 72 7Y JSON 58 YAML
TE (#0jgCLl) HMREERTHIE,
AT REEThRE S AL R ShEEFI A E LT BB

o [IAMNHA TR ZFHE
o FWHHBHIRINIE
o AT, FHMMFATOLGHEE LEE

Composability

EFXHHBEREHEARERZRENH, MERABRER. Fitn, ZEENDEBRHNETXHN
B3k B : catalogA #1 catalogB, B 3x4E A 51 =] LLEIT 4 A #T B % catalogC 1% catalogA #ll
catalogB & | Z| H A RO FHHHE B K,

XA HAMZROBME R, XU Operator EEHEFHEE T Operator B, BRI A
R B EA Operator BSRARME *, EFXHHNERAIUBIHELNEMBER, REN—
B SRBF M E A E SRA K.

FE
4 ARUFHaPEEHHENES NS, WRRITAEST, opm validate &%
R E R,

&} Operator fF&E & #EH Operator, EAKIIII R EALZFZEM, FALMBIIaT LT BEH
Operator BRFHBEEIZEFIEANR, NFEFXHHER, Operator fE&E 1 511 Bk g EFN4ET X
HamES. B2, EAERHFEHEEEERPERYGSHNERAMEIR - HNES.

CIE/N:3:3

EFXHHBRHEEBEN—MELNFIRT. BABRETSRTUERELER 4T, BE R4
FPALTUEEBCHWEENTE LHESBNT B, UEHBENBEN I ERTLIHNEEHEN
B, TETUS—1ME%H AP (f1(mode=semver)) ##RFRN S ETF THBME S B F4&K,
;B R A A TREERT RNFEUIF S EENRAE X B E X rEsaTiiE.


https://docs.redhat.com/en/documentation/openshift_dedicated/4/html-single/cli_tools/#cli-opm-install
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i”ﬁ**j?rﬁ'ri)ulq:E{fﬁ%tJ AP| EFLZFAME A TE, FAFRER OpenShift Dedicated hik
, BEREFT ARBERLINEE,

BF

M OpenShift Dedicated 4.1 18, BERIABIZIIEIREH Operator B SRR F XEFHI B Fi%
XK T, BITLUTIE SQLite IR LM 410, FTF OpenShift Dedicated 4.6 #
ERIALLIBIR MY Operator B3%,

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

% opm Faa IR EE AT SQLite HIBEHE, 20 opm index prune, el 1 TEER
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,

BEAHEELT

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, BIFEXEFRIREZHRET, BREALUGEERERF,

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 2844

_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,

EXfREN replaces [HE, USIRATEELL B FHHMBFTHERIN S —HHALLHR. 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=""



% 2% Tf# OPERATOR

Digk

==
=

1E{F 8 skipRange FE&, BkidBY Operator lR A MBI FMFR, ELELARER L
#7175 Subscription X&) spec.startingCSV B &%,

& e] LA{#E A skipRange #11 replaces FEx LLi#38 75 N E#T Operator, BN {R & LARD
REFIRAEAFER. R replaces FE&IEME XA Operator R AHT— AR A<,

2.2.2.2.3. olm.bundle schema

il 2.3. olm.bundle schema
#Bundle: {
schema: "olm.bundle"
package: string & ="
name: string & 1=""
image: string & 1=""
properties: [...#Property]
relatedlmages?: [...#Relatedlmage]

—

#Property: {
// type is required

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

A1£8 olm.deprecations =X E L T B PGS, WA SFIENFAER. Operator fEE A {FERALL
B A M B FIZ1TIX L Operator AR5 Operator HXMER, MR SMMEFHFIERER,

olm.deprecations schema £B8&— 1%/ reference K8, XRRFMLH, RE Operator 5,
AILATEFE X B9 Subscription X §_EEEEAITEEHE BIEHNREEKM

K 2.1. AW reference FHY

13
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e il SMSEHE RERE
olm.package KREDMYHE PackageDeprecated
olm.channel KER—MiE ChannelDeprecated
olm.bundle Rn—MRHAShRA BundleDeprecated

B reference REEEEHSHEKX, MMTHIFTR,

Bl 2.4. #HHEA reference XA olm.deprecations &=\~

schema: olm.deprecations
package: my-operatorﬂ
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.

BNFREAEYIIE—1 package €, BZHHE5BXIIEE KA —, FEEHEXIKH
name FE%,

olm.package XA TG E & name FE, EHEHZAITE schema H7E LK package FER
Eo

FiG message FE& (X F1EfT reference £E!) #MUIIE—NIESKE, FHLL opaque XA&
blob &,

olm.channel schema #J name F&EHEH,

olm.bundle schema BJ name &2 NEH,

®0 o ® °

: FREEREEEESHFER, HlW, BHa5IESINH ML

14
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Operator fF&E RIE 54 B H index.yam| X448 R8I E 5k #49 olm.deprecations schema B &EH
deprecations.yaml| 3 {4 :

W AF RN B XK B X556l

my-catalog

L— my-operator

—— index.yaml

—— deprecations.yaml|

Hith 5w
o ST IBE T XXMM B R

2.2.2.3. Properties

BUEEAMMBETFXHNBEZARNERTHRERER. type FERE—NEMIEE value FERIE L HIIE
EEUMFRB, ZETLURER JSON = YAML,

OLM E X LN EMRE, BRERREDN olm.* BIZ.

2.2.2.3.1. olm.package B

olm.package B E LB &MMMA, XEMHAT ENVERY, DNEFE—TXERE
M, packageName &/l SRS/ first-class package FEXILES, F H version FEE %2 A M
TH AR,

1l 2.5. olm.package Ett
#PropertyPackage: {
type: "olm.package"
value: {

packageName string & 1=""
verS|on string & I=""

2.2.2.3.2. olm.gvk Bt

olm.gvk B E YIRS & 1R 489 Kubernetes API By group/version/kind (GVK), OLM fEF tb B M4 R4
mEe, NP SmE AP R GVK MEM I SRR, GVK %/ E Kubernetes GVK 4

value: {
group string & !=
version: string & 1=""

#l 2.6. olm.gvk Bt
#PropertyGVK: {
type: "olm.gvk"

15
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kind: string & 1=""
}
}

2.2.2.3.3. olm.package.required

olm.package.required B E LIRS EEN 7 — if)\#@ﬂ’]?)\#@%%’ﬁ%ﬂﬁ&ﬁ&t&l XFFga R
HENFRETHSENE, OLM BRER I HINR G SRR ATEHERE T —
Operator, versionRange FEX /B MBIE LA (B SEH.

type: "olm.package.required"
value: {
packageName string & 1=""

#PropertyPackageRequired: {
versionRange: string & !=

| 5l 2.7. olm.package.required Bt

2.2.2.3.4. olm.gvk.required

olm.gvk.required B4 E YIRS B FEER Kubernetes API B9 group/version/kind (GVK), X T4 &
FIRHBTUER GVK B, OLM BIRERF PRI TIRMEM Operator, GVK w/1E1E Kubernetes
GVK ik,

type: "olm.gvk.required”
value: {
group string & 1=""
version: string & ="

#PropertyGVKRequired: {
kind: string & 1=""

‘ $ll 2.8. olm.gvk.required &t

2.2.2.4. B30I

SFEFXHNER, BR4EFASTUEET Operator REMFERM., BT Operator fFEE WE
Operator B8 T HE F Operator WE %, RIbBE R4 A A ATLLET B8 Operator B RERE B
REFHNFBERRWERLE R,
HEETFTXHNEENAEERS  WTHSEBR T — M HMAE

. NEREF—NREXH, HbaEBxPEA Operator W& A :

B }ECiE XA

I name: community-operators

16
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repo: quay.io/community-operators/catalog
tag: latest
references:
- name: etcd-operator

image: quay.io/etcd-
operator/index@sha256:5891b5b522d5df086d0ff0Ob110fbd9d21bb4fc7163af34d08286a2e846f
6be03
- name: prometheus-operator

image: quay.io/prometheus-
operator/index@sha256:258d248fda94c63753607f7c4494ee0fcbe92f1a76bfdac795c9d84101
eb317

2. BIT—THA, ZHRSEFEEXHHMNESI BROEFE
AR B

name=3$(yq eval .name' catalog.yaml)
mkdir "$name"
yq eval .name + "/" + .references[].name' catalog.yaml | xargs mkdir
for I'in $(yq e '.name as $catalog | .references|] | .image + "|" + $catalog + "/" + .name +
"/index.yaml™ catalog.yaml); do
image=$(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 "$name.Dockerfile" .
docker push "$indexlmage”

2.2.2.5.¥5%8
EHFEF XHERNERE, 1EEEUTAHAN,

22251 A ZHRHAS

Operator Lifecycle Manager (OLM) BIE I SIS 5% R E TR A A R AT 22,

MR- NMERWIRS S HEHEET B, BUIBREEVE— TR BARENZIRSE, EFXIMERE, &
WM RIIRAE S R & 46 7 — N B A PONGMIE S, LIRGRRE T AR ary R - s #
T, MREBFXHEHTZAHFENANE, OLM BAREFLECRENTIF S,

M, EELBRTELEEHRBERTHIE :

o JEAL : MBEBELXAGTHHE, BxERERERNMNI S —NE, EFUES—D
olm.channel blob FINAEI 2% H,

o EVFSUNL : MRELFH—NHWN 1.2z IWHSRA, W01.24, E1.3.0 2 %%, ERTLUEHR
1.3.0 B R HIELBLT 1.2.4,

2.2.2.5.2. E{%H]
B R THIBN FHEEREG P, FHANELER, BXREENEFRNIEUTEE !
. FRAFRRREEIRIEHNE RE %,

17
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2. MBHFHEERHE G, ER—BMIMCSE, 0 :latest 3% :<target_cluster_version>, LUEFR
PR LATE B SR A A R E .

2.2.2.6.CLI &
BXREHA opm CLI QB ETFTXHBE XU, HSHEERE LB,
AXEBETXHBERM opm CLI s BHSE XM, 1S CLITE,

2.2.2.7. 83kt

#1Y Operator fEEFE R4 AGER ClI/CD TERBIMCEH B R4, BREF AR THWE
GitOps B b LASERR LA TS it — 5 et -

o RAERBAVHIENER (PR) fFEHTIERKMER, GINEHFENGINFEESIA.
o KMEBREHELET opm validate i 5

o KMERDARFMMAIXBRGUREIA, BREBREREDHINZIT, REZKGESH
Operator AT LA IR,

o HIGH@ETZAIREM PR,
o BHIIEFHWEBMEFH AL HERER,

2.3. OPERATOR FRAMEWORK ® FHRiEsR

AFE PR T 5 Operator Framework #HXMERARIER, S35 Operator Lifecycle Manager (OLM) #1
Operator SDK,

2.3.1. & I, Operator Framework 1%

2.3.1.1. #45a (Bundle)

1£ Bundle Format /1, ##5&2 Operator CSV, BHRMTHIBEBNES. S —REMR T AIELRHRE
B Operator BIME— R A,

2.3.1.2. A aHS

£ Bundle Format /1, /& #5#2— 1M Operator B AEBRNARFLR, HEbhas—Nga., i
HEFEIREB Open Container Initiative (OCI) spec &R 2g registry FEF14 7, W Quay.io 2k DockerHub,

2.3.1.3. BxiR
BRIR catalog source {3k OLM Rl E M TTHUEENE, LLAIIFIZRE Operator KR EMKI,

2.3.1.4. Channel

Y& Operator & X EHR, AT HITHEHRLER, JELEMIZIERRMRA. 510, stable i
BHREE Operator IFTETREMRA, 1R IBEHTEIF B,

Operator AILAEJLMIGE, S4FESBHEMNITH RS IZINE P EHEH,
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% 2= T OPERATOR

2.3.1.5. 5iE 3Lk
MBI EIE R RFTE M EH,

2.3.1.6. £ B IR SS A

ZEERFHRA (cluster service version, [#iCSV =—FIF Operator FTTEIE O YAML JEH, AT
B OLM 125 &£ /12 1T Operator, ©i& Operator Basin &M TR, ATFERS-REERES.
WMFNRAZEE R

b4k, CSV iARiz1T Operator FTEMIBAREERIE, RUTEFEN RBAC Ml R EEESHKITNEE
Y BER (CR).
2.3.1.7. #KiHim

Operator AJRER KT E£ZH1FIEHI 5 —1 Operator, B, Vault Operator #Kifi F etcd Operator #J
HIERFAMZ,

OLM @i MR IE R& I IR R SR B P 24X Operator 1 CRD IR A8 E A KR KX R, BEILEE
KA EHRAREEH CRD API BS54 85l H @ X8 Operator, ARRIXMEKIX R,

2.3.1.8. R | Eifg

1£ Bundle Format /1, F5/HGR—MEURE (BUBRZERR) %, EPSEXT Operator fifa (2
FEFTARAR CSV # CRD) MIER., LhZRBITLUIIEEEREEH Operator I Sid5k, FA# M opm CLI
T ERMNMIBR Operator FEANLLLEN,

2.3.1.9. &&it%
L&Al (nstall plan) 2—NFIHE T NBIIRESFH CSV ME LB FTIRMITETIR,

2.3.1.10. Z{

OpenShift Dedicated 8 7/ 2 H—HEBHNTE N E (BEHMGRERFTNERT) HEHRVH
PORFFAEIR P, ERLERBAETRNASHPAZ FiRHt—ERENRS.

LEBFHRS IR HAKEN, Ry S8 KR,

2.3.1.11. operator

Operator Z{¥4E8 B[R —p 4 22 ] A AIFRA Operator ECE /) OperatorGroup X5, LUEE—RIIM A
AR ESE B IR I CR,

2.3.1.12. %44

1£ Bundle Format #1, #H#E2—1NEX, EHBTEFNMAM Operator WA T BICEK, CSV EHH
R T X 589 Operator fRA<F1 CRD,

23.1.13. ARBE A (Registry)
Registry &— M7 7 Operator I BIRIEHIEIRE, BN ESEFAE BRI LR,

2.3.1.14. Subscription
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71 (subscription) @it BRERY 4 & HRBOVIE SRIRFF CSV &H.

2.3.1.15. BFEx

FRAFG CSV MARAXEE —i2, SHMITaMNEREREL, FTLUKREE Operator, taETLL
Bl SLepRA, RETERMFARAN, FFMERFTSEFEL LT X,

2.4. OPERATOR LIFECYCLE MANAGER (OLM)

2.4.1. Operator Lifecycle Manager #:&%1 ¥5iR

A¥gmMB T OpenShift Dedicated A1 Operator Lifecycle Manager (OLM) B9,

2.4.1.1. Operator Lifecycle Manager 2t %4 ?

Operator Lifecycle Manager (OLM) ®IESBIF &4, BHHMEBEIEFA Kubernetes RERN ARRF
(Operator) BAK7TE OpenShift Dedicated EEBFHIZITHIREXIR S EMA R, ©R= Operator
Framework W—E84%, BER—NHEIES, ATUEN. BitAa BHMAXNERE Operator,

& 2.2. Operator Lifecycle Manager T{Ei

Operators Lifecycle Manager

Install and update across clusters
Namespace A Namespace B

Operator manifest Cluster catalog Apps Apps

OLM BRIAFE OpenShift Dedicated 4 F1i21T, HiBIE %A dedicated-admin A EHNEE N RE. AHMET
¥ HEBEFRIZ1TH Operator P [AIFUBR, OpenShift Dedicated Web 1%l & 1 dedicated-admin &2 5112
HEERME, ATRE Operator, LURZEFREDB U5 BR LA FAEEEE A A AR Operator B 3%,

FE NGB BBARSHE, TERANEXFENERETERESNEERIEE. RIEMAEIERSH
S5, A Operator EFHEXANINERAEH,

2.4.1.2.OLM ¥
LUFBEE XLEIRE X (CRD) B Operator Lifecycle Manager (OLM) & X FIEEE :

5 2.2. /1 OLM # Catalog Operator EH#) CRD

iR ySEZ Hah

ClusterServic csv NARRFEITHEIE, B0 &R A, Eir. FRERIR.
eVersion

(CSV)
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R y CEZE ek

CatalogSour  catsrc E N FAFRFH CSV. CRD M4 S EEE,

ce

Subscription  sub W IRER U B R TE SRR CSV & HT,

InstallPlan ip NBEThRESRFL CSV Mk RN RN TR,

OperatorGro  og HEREBIE R — % 22 (8] A BIFAR A Operator E2i& /) OperatorGroup %f
up %, UEE—RIGAZEAHEECERLIEBRE LHIR (CR),
OperatorCon - £ OLM MIEEEH Operator Z [FIAZBEIE, BREATUEA
ditions Status.Conditions %4, LAA OLM @ik EFRE,

2.4.1.2.1. £ BEIR S5 Mk

ZEEEIRFHRA (CSV) £3R OpenShift Dedicated SE£/Z21TH Operator WS ERR A, ©R— I
Operator JTTEIECIEEA YAML 555, ATHfBI Operator Lifecycle Manager (OLM) TE&EEFZ1T
Operator,

OLM FE 5 Operator lHXMTEIE, LUBRECAUEERFPELLIZIT, HELIHHI Operator 124
BRI AEHRNER, XMEHMRERSMITSEEEL ; L OLM T8 F BRI 2 HI/E
rpm. deb =X apk if4F SHIHN ER

CSV FIE & Operator REHKM T ITTEIE, RMTERSREERER. RA. b, 1 FlEE
EMBIREFER.

b4k, CSV iARiz21T Operator FREMEARE BFEIR, HlHIEBESK AT E E LR (CR). RBAC #i
M), EBBERMRERE, WERESUF OLM A AIEATE KR FF I Operator KB NERE,
2.41.2.2. H¥R

catalog source RRTTHIEFE, BE R BIAFHETESS registry FHY indeximage, Operator
Lifecycle Manager (OLM) 718 B KRR A IMFNZR % Operator REKHHTT, OpenShift Dedicated Web
215 E B OperatorHub th& . 7~H B SRIRIR 89 Operator,

R

SEREEIE O A LAE R web $#4IE 89 Administration —» Cluster Settings —» Configuration —
OperatorHub TTHEEEEEH+H E /5 A B KIRIRHH Operator HSEETIK,

CatalogSource ¥ spec 3§83 7 #0MAIf53E pod, LAK A5 ARSSF Operator Registry gRPC API BIAR S5
HATIRE,

kind: CatalogSource
metadata:
generation: 1

‘ 5l 2.9. CatalogSource X RRfl

| apiVersion: operators.coreos.com/vialphaf

21



OpenShift Dedicated 4 Operator

22

®9

®0

name: example-catalog ﬂ
namespace: openshift-marketplace g
annotations:
olm.cataloglmageTemplate: 6
"quay.io/example-org/example-catalog:v{kube_major_version}.{kube_minor_version}.

{kube_patch_version}"
spec:

displayName: Example Catalog ﬂ
image: quay.io/example-org/example-catalog:v1 6
priority: -400 @
publisher: Example Org
sourceType: grpc
grpcPodConfig:
securityContextConfig: <security_mode> 6
nodeSelector:
custom_label: <label>
priorityClassName: system-cluster-critical @
tolerations:
- key: "key1"
operator: "Equal”
value: "valuel"
effect: "NoSchedule"
updateStrategy:
registryPoll:
interval: 30mO0s

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 % RHIZF, LIEHAETEE K896 42 6 A OB X pod WA —ER 5.

EOEEFMNMRZENR, BEFEEREMEMAZARETA, HFLLEXED openshift-
marketplace., Ei\ZLIEIRHR B XRtE H openshift-marketplace & 22 (8], T, SHEX
BNREMZAZENE, {F Operator (NIE XM & ZEA AR,

AL B RERE AN AT RERME Operator RN FASZZHHR SR B FLLEMRZR, &9
LIS BB Operator BRMIZRBIFIRMRAVE N ERBEHA N —ER D

¥ olm.cataloglmageTemplate ;¥ f#1X B N5 |5HIK AT, FHEA—IHL ) Kubernetes 55
RAZE, WNEEINEIERERN IR, ZERAEZTH B S spec.image FE&, 0FE T 7
BEHAER, HSH"ATEE LBRRENIRER",

£ Web #2HI&0 CLI fp R B R A TR,

B MR35 R, 7E/#H olm.catalogimageTemplate JEfZE, thoLA&RE, ZEMAIEZITH

wiE null snec..
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D i

BXREINE, OLM R AR T R R AN ES TN RN T, NElE, REEXMET
HE8HNEX.

o

IRRBAGELTAR

o

o THHELESIFAM grpc : OLM HIEVEHRFHIZIT pod, NEBM API RS,

o AT grpc : OLM B R E HbLER gRPC APl, TERZHUIE R TR Z
FERXFRE,

e configmap : OLM i B ST R, F2iT— N RILUAEIRHE gRPC API#Y pod,
157 legacy =X restricted MI(E, MREH LB LFER, NEINEN legacy, ELLEHY
OpenShift Dedicated Z1ThRAH, T XIBKIAE S restricted, WREH B XL EHEFA restricted
WERZ1T, BUEFIINILLFERXED legacy,

% : X F grpe REBRIR, (5BETE spec.image FIRHRAN pod MBI mikiFas (40
REL) o

A% X F grpe REUERIR, EEETE spec.image PIRAENEH pod BIERIAL B LR
(INREX) . Kubernetes EBi\1Z{# system-cluster-critical 1 system-node-critical {52}
K, MFEXBENZE (") TN pod DEEIMELER. STUAFhE LEMILEIE,

Al W F grpe REUE SRR, EEE spec.image FIREENEM pod MEINER (MIRE
) .

FEHE TEBORT (A B P B sh G B HT AR A LUGR i A

o0 9 O 6 o

BRI ENREWRIIRA, Flu :
e READY : XIhEITIFERE,
e CONNECTING : &2t I,

e TRANSIENT_FAILURE : Zi{@8irEs (W) &% TR, RS RE N
[@ %] CONNECTING, AREEix,

MFTREZIEAMER, HSH gRPC XRFBIEEIAS,
i B RN EMR AR MBI ], LABREHR ) SR,

[14)
®

B 5% Operator Registry RS HIREAE B

1E1T1H# 5| A CatalogSource *f R AFRIET OLM #EEHIHKE Operator FIALE :

kind: Subscription
metadata:
name: example-operator
namespace: example-namespace
spec:
channel: stable

| $1 2.10. 51 F B 3&3E/9 Subscription % &Rl

‘ apiVersion: operators.coreos.com/vialphai
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source: example-catalog

name: example-operator
sourceNamespace: openshift-marketplace

Hth B
e T OperatorHub
o ZTHE1RMHH Operator B3x
o FEERHIRME TR
o BN
e (#f CLI && Operator BERIRA

B &R pod E

2.4.1.2.2.1. BE X HXRMNFEEER

S RZESHM Operator AN LUET B RREUEMHARKRT, EFH—MAFLERIRMH B FRN
FERRFNFEFLELIThHRA (40 OpenShift Dedicated 4) 7l QI BRBIZRE | FR AR B AR IR,

EEBEAIIRES, BIAIEREME TENZRS|HIER% A Cluster Version Operator (CVO) BE&E
#1, LUE Operator Lifecycle Manager (OLM) I EXBSRIBE#THRA. 10, TEM OpenShift Dedicated

415 A% 416 892+, redhat-operators B >xH) CatalogSource *f R HH spec.image FEx#%HE
e

I registry.redhat.io/redhat/redhat-operator-index:v4.15
BUh
I registry.redhat.io/redhat/redhat-operator-index:v4.16

B, CVOR=BHEHMBEE LBXHEHRINE. MARAAERHANENARALRERE AR
Operator, AN EHTEE LB XU AEHFHIRSIHRK.

M OpenShift Dedicated 4.9 FFig, SEEIE G oL B E X B*H CatalogSource *f § AN
olm.catalogimageTemplate ;¥ f#Z| S SERMF RS H. BERPZFFEALLT Kubernetes fRAZ £ :

e kube_major_version
® kube_minor_version
e kube_ patch_version

IRILITIETE Kubernetes £EEhRA, MR =Z OpenShift Dedicated & kA, RN EE BRI
TERTER,

INREEOEFHHEE T HIBEREN Kubernetes MRAITZNZREI 5k, WEMWFRAIFEEE LBXFH
RE|GIEMATEBEA NGB ENR, FHRERTXESNELT CatalogSource *f R spec.image FE&
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PRSI, XBEBTRAERAN, MMEREFZIFHNREIEEFLERBENBERTLE
Operator,

BE
B ABRERE TR NE U B BRI ERNRBIHR (TIEFHEEW— registry
#) .

Bl 2.1 A BHRERE B KR R6
apiVersion: operators.coreos.com/vialphai
kind: CatalogSource
metadata:
generation: 1
name: example-catalog
namespace: openshift-marketplace
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

p= Y=
INRILET spec.image FE&F olm.catalogimageTemplate X2, Il spec.image FE%

KEFRPERNTEES. NREREERFT N AM pull spec, BRIFEROLREIXEN
spec.image fE,

IR REIXE spec.image FE%, BIFfSEMNT N A pull spec, OLM ZIEBFRIR
BIPIE, FFEIZE N AR R SR

X FEF Kubernetes 1.29 B OpenShift Dedicated 4 £82%, _Lf5lF# olm.cataloglmageTemplate ;3 fi#
KFRFNLATEHREIA -

I quay.io/example-org/example-catalog:vi1.29

X FIFEH OpenShift Dedicated hRA, ERIM B EXE%@ULE%&E’J?&%I%&% ZERGUEHN
Kubernetes kAN BHr, HLLUEH OpenShift Dedicated R AERH, FRATLE
olm.catalogimageTemplate %, [FEE AN EIEFH OpenShift Dedicated H}ijiﬁéﬁiﬁ%%ﬁﬁ%ﬂ’\]
R 5,

2.4.1.2.2.2. BXBEREXK

S5 £ Operator BRI MEEMITI AT ; Subscription M RATGERFIARER N, BEKHIT
[IRBEEFHIFRE B FEARR,

540, %NS Catalog A REEE, MBI Catalog A B9IT R AT BE S 4T Catalog B FRBUKHENIN, REFEIE
AlEEI AT, RN B BEESL A BEMNEFRIEN.
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Hik, OLM BXRFIBEEEAELRMAZERBR (Fa, FiLH openshift-marketplace #n 4 %2 [A] =X
BELLRBEMAZEN) HER. YERTRERN, HAZLRBHAZEFAIRIIFTAE Operator AR FTIR/EER
¥ CatalogSourcesUnhealthy SR, MIRXLRELTFAREIRE, OLM AJRESME £
HEEARANETINRERE,

ENEHEEA, NRENB—ITRENER, HEEFBRNNERFHFRE Operator RE, 1HS
"R B € X B 3%"=K"Disabling the default OperatorHub B ER"E84>, LA T f2H XMRTERE B RXM1E

/GNO

2.41.2.3. 111

17/ (F— Subscription X RE ) K%L % Operator WEK, B2 Operator 5 B FKRXEKME

Subscription iR 7 E17 [ Operator F 4 SHEMIE, AR EEINARFoHIITERH. MR KENE
5, A ATHA{R Operator Lifecycle Manager (OLM) BZEEFHF Operator, LUIAREEHIALGE
ITRATAR A,

Subscription X 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

Itk Subscription %R E X. T Operator WZFRFIHRZZH], LUAKRMAER Operator BB E &, HiE
(40 alpha. beta sX stable ) =#EENHATE N M B SRIRREWLE Operator o

1T [H P B93E R FR AT B2 A Operator M5, {BRESFLAE Operator FEIEMAE, Fla0, HiiE & F Al 6E
2HE1E Operator RN ARFFIRZITHRAERR (1.2, 1.3) HATHMEK (stable, fast) .

PR T "M OpenShift Dedicated Web ZHIGHRMEFN, LRLBIRER R HIRERAFZE

EHThR A Operator AT, 5 currentCSV FEEXEXHERZE OLM EXHBIRFHTIRA, M installedCSV 2
SR P REMRAE,

Hth TR

o f#F CLI &E& Operator 1] KRS

2.4.1.2.4. &R

ZZEi4 (A— InstallPlan SR 7E ) ##T Operator Lifecycle Manager (OLM) 22 && sk F2 E
Operator B4FEMAT ORI —ATIR, ZRABRERRSHA (CSV) E L

BRI Operator, £HEE AHMWIRT Operator ZREMNRMAF, WTE %0/ —1 Subscription X
R, THAKREKT MBFIRITH Operator Al AMATRNER, AR5, THOIE— InstallPlan X Rk A
{85 Operator ZE TR,

RE, REEUTHERE —HEREITY

26



% 2= T OPERATOR

e NIRRT spec.installPlanApproval FE&#%1XE S Automatic, & BhitEREITR,
o MNRIT[HH spec.installPlanApproval FEE#1% & Manual, M=%t RS /MBEEHEE RS

EAESTRN A~ F LA,
ERRITIE, OLM ROIBEENIR, FHELHiEER & ZERFRE Operator,

#l 2.12. InstallPlan %} &R4H1
apiVersion: operators.coreos.com/vialphai
kind: InstallPlan
metadata:
name: install-abcde

namespace: operators

spec:
approval: Automatic
approved: true
clusterServiceVersionNames:

- my-operator.vi.0.1

generation: 1

status:

catalogSources: []
conditions:

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

phase: Complete
plan:

- resolving: my-operator.vi1.0.1
resource:

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

name: my-operator.vi1.0.1
sourceName: redhat-operators
sourceNamespace: openshift-marketplace
version: vialphat

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: vibetai
status: Created
- resolving: my-operator.v1.0.1
resource:

group: "
kind: ServiceAccount
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manifest: >-

name: my-operator

sourceName: redhat-operators

sourceNamespace: openshift-marketplace

version: v1

status: Created
- resolving: my-operator.vi1.0.1

name: my-operator.v1.0.1-my-operator-6d7cbc6f57

sourceName: redhat-operators

resource:
group: rbac.authorization.k8s.io
kind: Role
manifest: >-
sourceNamespace: openshift-marketplace
version: v1
status: Created
- resolving: my-operator.v1.0.1
resource:
group: rbac.authorization.k8s.io
kind: RoleBinding
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

F OperatorGroup ¥RE X B Operator 2, 5§ OLM &%# Operator I##EZ M BB, Operator ZHik
B ZERE, EEDHEMRA Operator £RATER RBAC V5 [AIFLRR,

— A Birdp B2 EL@T FETE CSV B olm.targetNamespaces ;T f2HHILUE S 2 fei =54 & kiR,
RN AT A Operator B9 CSV 5241, FH3EABITHERES,
Hith BT

® operator 4

2.4.1.2.6. Operator 544+

YENEEE Operator £ MAMKNA B —ELS, Operator Lifecycle Manager (OLM) MZE X Operator B9
Kubernetes FHRIRSHHERT Operator IS, RALLFERE T —EREMRIERIBE Operator F 44
ERE, BEALERT, Operator @ _JﬁEFE%E%I‘] OLM 1RHE R, MiXL(E ETBEMRHERTH E, XL
S E LU OLM fE kR iFHhE R Operator B9 dpEHA,

OLM #=2#t T —1 47 OperatorCondition 898 E X FIRE L. (CRD) , BFRVF Operator 5 OLM *EH

BERMER. HE— OperatorCondition FEH) Spec.Conditions #HAEFEN, NIKKEFE—
K0 OLM B Operator BIZ #5144
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ZINE R T, OperatorCondition X/ /%%& Spec.Conditions #{“H, BEEIMMA RN

Hth BHR

® Operator &4

HEABE X Operator WHMLER NIk,

2.4.2. Operator Lifecycle Manager 2214

A¥gEBER T OpenShift Dedicated A1 Operator Lifecycle Manager (OLM) BAZH {4224,

2.4.2.1. HER =

Operator Lifecycle Manager (OLM) BB Operator A%, 437177 : OLM Operator # Catalog

Operator,

& Operator 1 5iE CRD, M CRD 2 OLM HIFEZRE A :

3 2.3. 1 OLM #] Catalog Operator &EH#) CRD

ClusterServic
eVersion
(CSV)

InstallPlan

CatalogSour
ce

Subscription

OperatorGro
up

Ccsv

cats
rc

sub

og

OLM

Catal
og

Catal
og

Catal
og

OLM

NRRFEITHEIE - . BRA. B AERIE. RESE.

HBEThREHFH CSV MHE QBN FRIITEIIR,

E XN HRFR CSV, CRD M4 EFEZE,

FAT i BRER A4 B R BOSIE SRR BF CSV &R

fHEREIE R — % 22 (8] R BIAR A Operator E2i& /) OperatorGroup %f
%, UEE—RIGAERHEECERLINEBRE LR (CR),

B Operator ;1L TT IR LA T TR -

5 2.4. 1 OLM 1 Catalog Operator Bl EH B iR

ServiceAccounts

A&

OLM

29



OpenShift Dedicated 4 Operator

=5
I

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

ClusterServiceVersions

2.4.2.2. OLM Operator

SRR CSV RIEEEEMNHIRE, OLM Operator M T EER CSV FURE LHIN BRRF.
OLM Operator A T OIEEFRTE FIR ; A AEFEER CLI Fo08IXLEFIR, WALEFEMEA Catalog
Operator ROIEXLE TR, IXFRIE R BN G LUES A REHemtt i A ER T ENAREN
OLM *E;JNEO
OLM Operator FERMUTI/ER :

1 MR ZEFPHEERSHRAE (CSV) , HRERBHEEK,

2. MNRIFHREXR, 151517 CSV MRELFKER,

V Wil Operator HREERRK 51, FRII21T1ZREHREE,

2.4.2.3. Catalog Operator

al

Catalog Operator f1 5 RIT A 2R B RS IR A (CSV) LR EIIEEMRRE TR, AL M T EiE
FHERRREEEYHI R, FEEAN (LEFEED) ERIATRRA,

EREBFERITES, ELIEE— Subscription X REEEBFFEMNTEE. LB
l(:A:ﬁa%a_:r;g‘:ﬂscource MR, LMERIENER, ERIEFE, EEAKRAAF—1TESEH InstallPlan X RE A
Catalog Operator fEFHLL T T/EN -
| EEDNEEFMNENE TR,
2. WIREERFUEMREIREITR, MRE :
a. BHEIEREHELTERN CSV, FHRIL CSC RN BTN TR
b. W FENRENKFTE CRD, [ERI N MBI TR,
c. X FEFrd CRD, #HEIEEEMEN CRD B CSV,
3 HUREAEHITNEZEIT N NECBELAMNRERR (RAtEKBD)) .

4. NgwBEFRRFI HFREBECN ORI,
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2.4.2.4. Catalog Registry
Catalog Registry f£fi CSV #1 CRD LAEE LR OIR, FHEHEXPGSMIEN TR,
package manifest 7& Catalog Registry FHI—NEEH, ATFRUHSINAS CSV &MEXHK, EHHE

H, FUEIBMREE CSV. EN CSVBAMEIRA TAEHR CSV, MHaiE M Catalog Operator 12 T
& CSVEMEIEHRRIMAMBNELR, B REMBLENPAIRA,

2.4.3. Operator Lifecycle Manager T/E5i

AIEmRBI T OpenShift Dedicated A Operator Lifecycle Manager (OLM) B9 TR,

2.4.3.1. OLM s Operator REMAKITIEHR

£ Operator Lifecycle Manager (OLM) £&%%if, LU HIRA FHER Operator BIZEEFN 2K 7]
® ClusterServiceVersion (CSV)
e CatalogSource
® Subscription

CSV HE X H Operator THEIBAIRFE— MM N B RKIENESH, BRIEMFEA Operator Registry
APl, OLM XfERBRRFEINEEE A Operator KB &% Operator BB B AL A

K 2.3. BXREhR

[] channel Package

Community Operators (CatalogSource)

etcd couchbase

alpha beta preview stable

EBXIEA, Operator A NBH UM ZMEHR, HAIFNAE, XK 2 OpenShift Dedicated 2%
HthP M (40 Web 5588) TEIFLLLITREIPME LEFER,
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K 2.4. BRIEPHEHE S FHIHE

[] 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

FFIE 17 s E B RIRFPIE RS E Y S FAE, W eted @R HE alpha /&, fNRITH 7 en&ZE(H
R ARRZENTED, NKREIZTETHIRHT Operator,

==
OLM &% E kR AL, KEILLATE catalog — channel - package B&{Z IR

H)"latest"sX " newest"Operator F—E R MR A S, BNFEMNITER head BIF, 3
L Git T2 %,

B CSV B — replaces 5%, 15BARMEBHBIZEW A Operator, XIEFEHET — M a@t OLM &
W CSV B, BERRIEZ AR HZEH, A EN N ERRRMWAONS :

K 2.5. OLM By el FSiE BT K&

[] 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

Beratheiisara
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packageName: example
channels:
- name: alpha

currentCSV: example.v0.1.2
- name: beta

currentCSV: example.v0.1.3
defaultChannel: alpha

F Tk OLM BhEHEH. AE—NEFR. &S, WEM CSV, Bk /IRENS BRI Fithik O1E
e A CSV B9 CSV,
2.4.3.1.1. AR REE B

S FROIFATISER, BRIEREN Operator ¥ F 0.1.1 ik CSV, OLM EIHBEEIR, FIEIT[HBE PR
MR, 3789 0.1.3 Rk CSV L T IHMERLERN 0.1.2R CSV, BEXBKR THRRBELEMN 0.1.1 ik
CSV,

OLM @it CSV g EM replaces FEEMIE LERE v BIMIARA, UBEHKEEN 0.1.3-0.1.2-
0.1.1, HAFFELAKRIAEIREE. OLM —R(UHAH—1 Operator hix A, BEEEAHE L,

MNFIZEE R, OLM %% 0.1.2 ik Operator SREMCIAR 0.1.1 ik Operator, AEB%E 0.1.3 ki
Operator A Z BIZ M 0.1.2 ik Operator, ZElt, FIZLZEH 0.1.3 ik Operator SHELIELA, =
BRE FH K B ST
2.4.3.1.2. B FHK
OLM AL ERERZ :

o &N Operator I— P LN EHKEFH B RIE,

e OLM &iE[f7 Operator WFTEIRA, BEIEIABRRDEMRITHRA,

BEENXTR—MREEE, FLEERT, EXMEHKMEDN Operator RATALEEEREH, MR
RPEFETERR.

XMIERT, OLM IZEEMNEREERS, HIRHEIFINMNMREHWERH -
o ERLIHRET "ARRE"HIE Operator,
o "RER"M[E Operator MAREEZEEEH,

WIS & IEE B R FRMBEL AL ATIRAE, AMRIEL SRR SMAUARZE LM T FREH, OLM &
IR A ME— BT,

W ABE A fThRAB CSV A

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

ZELLUF Old CatalogSource #1 New CatalogSource 75,

K 2.6. BkidEH

[ Channel Package ClusterServiceVersion — replaces previous version

Old CatalogSource New CatalogSource

etcd etcd

alpha alpha

. .

etcdoperator.v0.9.2

etcdoperator.v0.9.2 _—

etcdoperator.v0.9.0

'

etcdoperator.v0.6.1

etcdoperator.v0.9.0

'

etcdoperator.v0.6.1

ZEIEREA ¢
® Old CatalogSource FHJ{Ea Operator /£ New CatalogSource F1974 1 — &1,
® New CatalogSource FHJ{Ef] Operator #£ New CatalogSource F1574 #— &I,

o MRREREFREH, MRBLAFTERE,

2.4.3.1.3. 5#% 4 Operator

REBHE R 03 New CatalogSource EE 4 % CSV K HH A Operator, BB Z A4, ZREAHEL
skipRange ;¥ #3558 :

I olm.skipRange: <semver_range>

Hrh <semver_range> B semver library AT T FHFHIARASSE FEH& .

LEERPEREHOT, MRENIGE LR — skipRange 7, B HFEIRER Operator FIARANFE
HIZEREM, N OLM SEHME ZIHEFHISRHRE,

FIEIREF :
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1. Subscription £H sourceName 5 ERIRABIIHE L (R EMbBh T REBNBERT)
2. 7t sourceName $5E YR EH#E X FT Operator B9~ — Operator,

3. X% Subscription BT B9 7 —MNRABIHEL (R EMBh T REBNERT)
4. TEXF Subscription B WEE{TIR A E#: Z &l Operator B F— Operator,

# skipRange B9 CSV =l

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

2.4.3.1.4. Z-stream ¥

ST FHERMIRA, z-stream T IR A BV A SEAT z-stream fRA, OLM AREEEIRA, RhRASK
HThRA, REEBREBERHHEERIER,

HaiEie, OLM ATRETSRIE Old CatalogSource F—FEIKER— MR, #RTE New CatalogSource
—FEER— MBI -

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 ] 44—
etcdoperator.v0.9.0 +— etcdoperator.v0.9.0 4+—
! '
etcdoperator.v0.6.1 etcdoperator.v0.6.1
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ZEIEREA
® Old CatalogSource F#J{Ea Operator /£ New CatalogSource F1974 5 — &I,
® New CatalogSource FHJ{Ef] Operator #£ New CatalogSource F1574 #— &I,

e Old CatalogSource HHIFTH z-stream RAIRXFEHE New CatalogSource & #T z-stream
A,

o ANHARAATBRMANEMNERTR ; ENNABLTREFE, EMRIAFEERE LRI
Bl

2.4.4. Operator Lifecycle Manager & 1 fZ #fr

AIgEt T OpenShift Dedicated A Operator Lifecycle Manager (OLM) B #2470 B /& X 5 IR E
M (CRD)F+4 4 dn EI A,

2.4.4.1. R F KGR

Operator Lifecycle Manager(OLM)& ;21T Operator BRI RIT M F N EMAEL., ERZ A
®, OLM @S MRS skiE SN G EERLLL, W0 yum 1 rpm,

BEAE-NREIZHELURGE—KAFEM OLM Z1E/, ELZ : E N Operator IAAIEIZT, AL
OLM B DHIBRIEFTEALN Operator HIAZEE R R,

Rk, OLM REHIBRUTIER

o RR—MFETLEIRHUEM API B9 Operator

e FEHTEA Operator Z I S KHi1% Operator 95— Operator FlfT
XE] B P AR BB B

Properties TEMRASITARAT 25 R AR AR T A 3O M Operator TT8E. =HIEIE Operator 28I API 89
group/version/kind(GVK), LAK Operator BiE X kA< (semver),

PVREKIIT  NIZK AT BE SR B E B RE R R E M Operator i@ Operator WERK, BilRUME
A F Operator EIRSE, FEKBITARRNLEIREPRENLR, i, FTEREM AP
EEBETAA, NHEERET A ERASFE Operator,

OLM X LEBHMAREHNHM/REARNREL, FFELHL SAT solver, SAT solver @ —MEIEFR /R
HHRER, BATHRERNIZREWL Operator,

2.4.4.2. Operator EtE

B X HHIRTA Operator MEBLUTEMN :

olm.package
SIS0 Operator i A& FR
olm.gvk
FHIRFSRACSV)hEMRHEH API AN EM
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Operator fEZF M A LATE Operator #4528 metadata/ H 5x# 235 properties.yaml {4 3K B 1% 7 B H At
E'I‘EO

£2& (arbitrary) BRI

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

244213 EH

Operator & RI#E Operator 4 & # metadata/ B>k H properties.yaml X4 ERERE M, XL
B M R B B LS 1, LS R EIZ4TH Operator Lifecycle Manager(OLM) 247 23 B9%i A

XEBMN ETSR T IEREEM AR XLREY, B IEBEHEERRS, URELRESR
LU R 28 ERIE ISR,

EREMETA

properties:
- property:
type: color
value: red
- property:
type: shape
value: square
- property:
type: olm.gvk
value:
group: olm.coreos.io
version: vialphail
kind: myresource

s BTy @ ARSI @ A RiA R E S (CEL)RiIAR,

Hith

=

i

o ENFRAXIES(CELYAR

2.4.4.3. Operator K5

Operator BIKIHTFITEIH 47 &80 metadata/ B X F ) dependencies.yaml X, XX R AIER, B
B A F#588 Operator-version #KHfiI7,

wisIRS, SNBSS type T, ATHEEX—KHITBIELE, XFLUT Operator KA

olm.package

XD RBURRFFE Operator RABMKIIL, KITE RV EETH S BHARKGSHIRE, KX
7y semver, B0, ERILUEESMAIRAE, 00.5.2, WAHEE—RIRE, 40>0.5.1,

olm.gvk
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FERXNERE, EFRLMEMA group/version/kind(GVK)E BI§EMKIIN, FKEF CSV HiIlHE CRD
MET APIWERE, ZERRME Operator EERI LG FHATA K. API S ERMA, FEiItFHE
— &,

olm.constraint
XANRBIEER Operator Bt AR @R,

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

dependencies.yaml 344l

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. yAFBREHI

olm.constraint BMAE RS E R BIBEKIIIIZR, KOFEARMAKREBEME, H value ZER2— 1 EE
failureMessage FEXHIN R, HAEEAFHEENERFER, NRAREZITHNRHEE, NIX—HEEHK
ENE BMEIRIA A P EH,

LA R AT FRRVZUR K

gvk

HE RS EMERES olm.gvk REERAYRE
package

HIE R HAERFES olm.package K EUFEREIAYSLEY
cel

Operator Lifecycle Manager(OLM)# i@ A RIS S B K E R 2T AR ARE
RIEE (CEL)FIAR
all, any, not

437128 Conjunction, disjunction, #1 negation #J3R, SIF—1=% 4 concrete £J3R, 0 gvk sX— Mk
EM compound AR

2.4.4.4.1. EWFKARXIES (CEL)AR

cel ARFEZFFEAFRIANIES (CEL) BEREXIES, celstruct H—1 rule FE&, HEhE8EEZ
FTIHFEENT Operator BTG CEL RIAXNFRIE, LUAE Operator @ &1 B2 R,

cel 2R~ HI

type: olm.constraint
value:
failureMessage: 'require to have "certified™
cel:
rule: 'properties.exists(p, p.type == "certified")'
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CEL VAR 2B 28, 401 AND #1 OR, Hit, #4 CEL REXNTUEFS MM, X4
HiX L2 M BRI —#S, XX Sk B IR SR A BRI S N T RBENEIEITE, il
A AR B — 2 RN B AT A X L MU B9 48 E. 5% Operator,

EAZ AN cel ATRRHI

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 #J3R (all, any, not)
S BNRAIRBREPEE UH T,

LR ETHER conjunctive R (all) BIRAI, LIER— GVK, XK, LRIFIELLITTHEE
fil:

all AR pl

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

UTFRE—D GVK BI=MRAB disjunctive 23R (any) =, XK, REWFIDLNMEDHEEF—
0 -

any AJRRHAI

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
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version: vibetal
kind: Blue
- gvk:
group: blues.example.com
version: vibeta2
kind: Blue
- gvk:
group: blues.example.com
version: v1
kind: Blue

LIF 2 GVK 9= MRAR] negation £Y2R (not) BYTRAI, XK, It GVK TEHRLREPHEMMA S

Rt -

not AR~ Hl

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: vialphat
kind: greens

X F not VR, EHABGIE LATREFHF A, XETE LKKRETERSMRAAETRNEBRAAR, X
LR REERE GVK. BRRANPMRA, SHRERETN—LEFEALIR,

not compound ZJRARZH all 5% any —&FE A, EHiXERE S E& A Skt —H w sk It
EHEER L
2.4.4.43. HRESSRH

—MREEGHVR (BREVY N FESVURURFENHESHALR) SMERLBIFHITAR, FHiR
EERIEmREL R AT 2T,

LAFR—A disjunction #J conjunctions 7~fill, EH—, H—, SHEEBBEHELIR :

BRESEALRRH

schema: olm.bundle

name: red.v1.0.0

properties:

- type: olm.constraint
value:
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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: vibetat
kind: Blue

olm.constraint EEIMFKRIAK/N N 64KB, ATFRHIFEZERNIBE R,

2.4.4.5. KIS

BRZET R LUH R Operator B4, Operator Lifecycle Manager (OLM) Hr BRI 247 25
RENETRIESFTIEK Operator WER, -/ Operator fEESA T, THXLEEFIEEEE, UE
BR R T AR AT

2.4.4.5.1. B¥EER

1 OpenShift Dedicated & #, OLM RILEXE KIRLL T MRIFLE Operator Al A F %%,

CatalogSource X &<l

apiVersion: "operators.coreos.com/vialphai"
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 =X restricted F{H, MREBXREILZFE, NEIMEN legacy. 7ELLEHI OpenShift
Dedicated Z1ThRAA, 1T XIEKINEN restricted, MNREHBREEMEA restricted HRIZTT, B
WIRF SR F % E legacy,
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CatalogSource B— priority FE%, #7238 ©RAE WA AR X R B B LT,
B RERmiA m AN

o (B B RHRI LA FEARIL S B AL,

o SR B REMET LA THEE B X,

2.4.4.5.2. 5iEHEFE

B Sk H ) Operator ¥ 2 A/ AT LAFE OpenShift Dedicated &I M EFIEE S, AIERAME
FREATRRA (1.2,1.3) HEXITHIIE (stable, fast) RELRFERIEHR.

B — 4B Operator ATRERTH BRI, EARESERRBIIE, 190, Operator fxA 1.2 ATEETE
1£F stable #1 fast #iE A,

BIPHEEIE—IRININE, ZIDEE R EEIERRINIGE, 0RBIAIE F 0% B 1A LU R K<
%, NISTERREIIE PIRIE & AR F B X £k,

2.4.4.5.3. FiE h i

—fMRBERT, BB L MNETRHRE R — B PRERTIR R, flm, — NS FNHE R Operator 12
HTHER API &,

LAFCBITHE, elEREMNBMLEZEIRER. X ENBEREHERHEIRNE, BRI
B, AIEETFE Operator BT LA B KT,

FAER, NIZEEE B R EH R R ERKEBIEETE Operator, AIRFENMIERILH BRI KR,
EREWE L.

2.4.4.5.4. HAbhERH

PR T B SRR REVRREI 4, OLM IAARIN 7 E A PRFIRACKRATE A PR SR 5 H L e AT L 2.

2.4.4.5.4.1.iT A%k

—MTH (Subscription) AR IERHRIT A Operator &, 1 W UMK ARTIZRE A =450
R, SIISFERLE—NFM Operator (MRILEBEERERRLE) , HNIAE Operator FHITHEEH

2.4.45.4.2. %Atk
ERRZEHEP, RRAMFKA Operator FEER B FRE—HHE,
2.4.45.5. Hfth ¥R

o BEREREX

2.4.4.6. CRD #%

IMRBELHRE L (CRD) BFH—KERFRA (CSV) , OLM KILEINEAR, NRFED CRD #K
%4~ Csv i, MHiZ CRD JWEL,L'FFEEF]F%@*{#ET?A}H&

o FIEBFETHAE CRD HHIARFSRAE IEFER CRD H,

42



% 2= T OPERATOR

o TEIRYEH CRD MEIERT (schema) #HITHIERE, & CRD BIARSSMRAREXRIFTA IIA LA
BE L HIREEY.

HibFiR
o 7Nhn#Frhik CRD
o FMA=IER CRD kA

2.4.4.7. KIS B AL LR
TEFEE MG N 1% [E R i £ L R

i F API 2% Operator B E AR A< F

R VE G AT LABERT A A0S BR API; BA4XET%T Operator AR EBIE(T API F57E olm.gvk &I, FIAENR
2, I87E olm.package ZJHREEX,

WER/MRE

Kubernetes X145 API IS A B X BIER 9338 T Kubernetes X#&BY Operator FoFiE4THREE B EA,
HEAPI AGEFHZA, Operator Bt 1F Operator X API #1TE#H, MAEEFRN API BIARA,
%I F Operator f&Hfi, XEKE T REFIHI API MR T BER B LA RIKHTBY Operator IE & T1E,

40 -
® TestOperator v1.0.0 124t MyObject 7R vialphal APl iiv A,
e TestOperator v1.0.1 /5 MyObject 70 T — N #TH spec.newfield %, {B{3=Z vialphal,

&8 Operator AJEEHEE I spec.newfield 5 A MyObject 7R, (X olm.gvk AJRIAFR R LLLLE
OLM RERFEE TestOperator v1.0.1 TIF 2 TestOperator v1.0.0,

INRFBILFIERM API BIRFE Operator, NIEELISHI olm.package 2R KX & &x/MH.
BBR— P RXERE, HRTF—1T 25

A°H Operator 124t T EBHSEHE IR, 40 APIBRSSH1 CRD, FRLAIAR— Operator NKFHIIIEE T

—ANNEO, NFTEERAHKIm E b A MEH T ERDEMLR,

EFRENERT, REFEREZRARA. HNE, KE—IEERTRHIEER, UBSLESHM
Operator #1322, 40 : >1.0.0 <2.0.0,

S &50MEaBEERTRE, Operator fFE BT E#NET OLM FRESEHITRD, WRMAIT
FAETREESH, NRE Operator FERTET UM E—hRAEFH, NKBITIZBRARASSTEE
MEHR, AL ENNCEHMEEEEN LR,

% o
iy ST A TIAESE Operator fEE X BRKIIIL,

B2, MREMNEFERENARENY, BMPOZXEBERARAE. @I EAREEREEE, "TUEK
REMMRA, 0>1.0.0 1.2.1,

Hth TR

e Kubernetes X#Y : B API
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2.4.4.8. KHHiF S E
LSRRI, EEZE—LEFEEL,

BHWHEIAER (AND)

BHanl& B ARIEELREIMN AND X%, #ai61, FTiEIEE— Operator, BKIHITFHH—1
Operator, BiRt—NEEM API EIRAZE >1.1.0,
XERE, TIEERBIN, 0 :

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 BT LLE T B4~ Operator EiiBiXNEXK : — MR EtcdCluster, H—PNEMA >3.1.0, BB X
T XFER, HEEFEA Operator BETHEXH MRS, XEURFREE M S TIBERIETL, MK
T RFFBEF LT E L FH AT SRR, B TIEERN, Operator MiZEE— ML HI sk H b
ML,

B R RAMY

OLM TE#n 4 22 [8]3E B I HUT IR AR AT, NREHFHE R ZE(E FH) Operator X H— N 22 (A
B Operator &K A)H, I ET BE St B B #7551,

2.4.4.9. KR 5 =B
TELLRRBIR, provider (£7) 238"1HA" CRD 5 API fRZ589 Operator,

B : FEAME API
AF1B & API (CRD)

o A BIBLIFEKRI B,
o BHHNEE—MIN,
o BEMMNAIRMC, EFAB,

° BAREAHNAE.
o AFRBEIE,
X2 OLM @ id A4 R IE B — N =41,

=~ - MRAFEH
AFI BN API :

o AMENBEEEB,
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o BHHNEEE A,
o ATHMMENER (REE A2, FEB2) HHEHA,
o BEIMMENEE (REB2EEA2) HHEHB,

f0R OLM K TEE# A IR REE#T B, SNEH B WA AEH A, WFEEFHLEIFAR Operator, Bl
ERHEF R RE R BT IREH.

X2 OLM @i F+ 2 SREE E iR B9 55 — = B,

2.4.5. operator 41

A¥gmMR T OpenShift Dedicated A1 Operator Lifecycle Manager (OLM) B9 Operator 2E{# & 5.

2.4.5.1. XF Operator

Fl OperatorGroup %R E X 89 Operator 24, 5 OLM &8 Operator 124t % E2&, Operator ZHi%
B ZERE, EEBPHEMRA Operator £RATER RBAC V5 [AIFLRR,

X —2H BFrep L 22 A& fFME7E CSV B9 olm.targetNamespaces S 2RI LIE S 2 FRBFE 7T R SR 4L,
XN BT A G Operator B9 CSV 5261, FH3E AT IHERE S,

2.4.5.2. Operator AR5
HRLATE—%MH, Operator BIRI#E 14 Operator ZHH member :
e Operator BJ CSV 5 Operator HI TR —Ep & 22 (A,
® Operator CSV ML EE N X #F Operator M B rdp £ 22 A5,

CSV MR EZEE X A InstallModeType FEXF1 Supported H97 /REFERZHM. CSV ) spec IAEE—
HHPINAE InstallModeTypes Ha I LB -

7< 2.5. REBEAMZFFM Operator H

InstallModeType ik

OwnNamespace Operator JLAR A HE BB 6p & 22 [HAY Operator HBIAK [,
SingleNamespace Operator AT LA — N 6n & Z2 [ Operator HRIBK o
MultiNamespace Operator AT LAR IS N 6n 44 Z2 [ Operator HRIBK o
AlINamespaces Operator RILAR 4F A 69 4 Z2[AIH Operator ZHMIRL T (B Frep 422 (A

ENEFHE") .

INR CSV M spec &ABE InstallModeType B, NIZRENGHWMANAZXZHF, BRIETEL
FE 2 RrIA & B T H X 5.
2.4.5.3. Binee 4 22 A EE
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& e] LA#E A spec.targetNamespaces %7/ Operator HE R fp & Birep & ZE[H :

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

KA AT LUME R A spec.selector SR 1L 2518 Ep & 22 (A

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

name: my-group

namespace: my-namespace
spec:

selector:

cool.io/prod: "true"

BF

TEIGET spec.targetNamespaces 7l % 422 [A], (@it spec.selector f# 1R
PR, RANTEUEMMRA R RESMIERYT Operator A% Birin & R A i,

#N:R spec.targetNamespaces #1 spec.selector 2 7E X, N|=7ZlE spec.selector, 74, ERILLE
B% spec.selector #1 spec.targetNamespaces RiEE—1 £/5 Operator 4H, ZHEFFAAMAZEH :

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

name: my-group

namespace: my-namespace

Opeator 4H#] status.namespaces S P& L RFTIL A RIBETES. £ OperatorGroup B
status.namespace @ EZFFE ("), MZFTBRRMAEEFEAN Operator KHES, BERELMAR
BBz,

2.4.5.4. operator 41 CSV &

Operator HBIRK 71 CSV EFLUTE## -

AR Uiy
olm.operatorGroup=<group_name> B & Operator HM AR,
olm.operatorNamespace= @& Operator ARy & Z2[A],

<group_namespace>

46



% 2= T OPERATOR

olm.targetNamespaces= SBRLUESHRHFRIEH, 5 Operator HRIB Rér
<target_namespaces> £ 28 A,

FR olm.targetNamespaces LI KB X R BEEEHIB CSV ., EEFI CSV L&
B& olm.targetNamespaces ¥ & "I B LEFH - iz [A| B indn R A HINE S,

2.4.5.5. TR GLH9 API X

group/version/kind (GVK) & Kubernetes API BIME—FRiRRF, olm.providedAPIs & ERE X
Operator ZHIZHIFLE GVK BIE R, ZEREN—1F/HEH, HAES2MRH <kind>.<versions.
<group> k. EAEIER Operator AMIFTE AR G CSV 12489 CRD #1 APIService B9 GVK,

#HELLT OperatorGroup 7~fil, 1% OperatorGroup i B12ft PackageManifest 7R H AN EELAK 51
CSV:

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

spec:
selector: {}
serviceAccount:
metadata:
creationTimestamp: null
targetNamespaces:
- local
status:
lastUpdated: 2019-02-19T16:18:28Z
namespaces:
- local

2.4.5.6. T A apgijniZdl

B/ Operator 4HEf, SER=NEEAE. B ClusterRole HEE—NRAEMN], FEHE—NIEE
FRLACEARZE, AT ¢

KRAe FEICARSAIIRE

olm.og.<operatorgroup_name>-admin- olm.opgroup.permissions/aggregate-to-
<hash_value> admin: <operatorgroup_name>
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SRAt FEICARAIPRE

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>

Y CSV BN Operator ZHBEERA 517, RE1Z CSV IETE{# A AlINamespaces &R K IR A 6y
£ 725, B%%AR InterOperatorGroupOwnerConflict RFE L FHFERE, EAREMLT RBAC ¥R :

e EH CRD B APl HRHNERAE
e EH APIIRFHED API BRNEHAE
o Hitv@BMABHE
3 2.6. kB CRD B3 API BHRERNERI AR

SHAB i
<kind>.<group>-<version>-admin <kind> ERY#RESHIA -
Y *
REE

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

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

<kind>.<group>-<version>-edit <kind> LHJ#BRIENIA -

e cCreate

update
e patch

e delete

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

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

<kind>.<group>-<version>-view <kind> ERRVED)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#%
YESNA

e get

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

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

* 2.7.3kH API RSB NEA APl FERERNEH AR

KA B
<kind>.<group>-<version>-admin <kind> ERRED)IA -
Y *
REWRE

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> ERRVED)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>

Hivfa A aEE

o MRCSVENT—ANBEiremBZE, HPEE* NKHN CSVARRFEFE LHWED
permissions £ R A BN NEBEABHE. MBEEKNFTRESITL olm.owner:

<csv_name> 1 olm.owner.namespace: <csv_namespace> H1%5,

o IR CSV RAEN—NEE BB RAZEH, Nl Operator pZE A FRIFTE A BIABYHE
#R{£F olm.owner: <csv_name> #] olm.owner.namespace: <csv_namespace> /7% & il Zl
Biren 22 [HH,

2.4.5.7. 8%l CSv

OLM £7£ Operator tHH9EA Binn & 22 8] Fh |8 Operator ZHBIFR A EEAAK 51 CSV MIEIA, &% CSV
HENETFESIFEMMBZERMNAS, $E Operator BEE N MAIIE L OB TR,

SHM CSV2ERRTRE, HEEHMULERHEIR CSVHRET., EEHF LSRN CSV 2a, aM

X CSV 4 H olm.targetNamespaces Ff#, &B& B hrap 22 Al rl i 2 f - 2 A 772 Bindn & 22
[ ES IR,
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LR EHIR CSV BUIR CSV NFEESKER CSV F/ERI Operator HABIEEEF CSV WHRZEZHE, &
RS HIH9 CSV,

FINE R T2 disableCopiedCSVs FE%., = disableCopiedCSVs FE&f5, OLM &
HIBREREPBINE S HIM CSV, ¥ disableCopiedCSVs FER#EEZEART, OLM £BXRH
INEHIB CSV,

o *H disableCopiedCSVs FE% :

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

name: cluster
spec:

features:

disableCopiedCSVs: false

EOF

e 5 disableCopiedCSVs F % :

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

name: cluster
spec:

features:

disableCopiedCSVs: true

EOF

2.4.5.8. ##& Operator A

N Operator HH) spec.staticProvidedAPls FEX#%1XE /y true, NIl Operator A4 # 45, ALk, OLM
RE{EK Operator A8 olm.providedAPIs I 7, XEMREFILURRIXETE. MR —Hen B2 [EREE
ERHORR 1 CSV S BERIR M API, TR 48 A Operator ZHERG L Z R A LR L £ VRS, NHiX—
BE+2ER,

LT R— Operator A=, ©1#/A something.cool.io/cluster-monitoring: "true" X fZKRIF A ®
Ze|a] R 89 Prometheus ¥R :

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

name: cluster-monitoring

namespace: cluster-monitoring

annotations:

olm.providedAPIs:

Alertmanager.vi.monitoring.coreos.com,Prometheus.vi.monitoring.coreos.com,PrometheusRule.vi.mo
nitoring.coreos.com,ServiceMonitor.v1.monitoring.coreos.com
spec:

staticProvidedAPIs: true
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selector:
matchLabels:
something.cool.io/cluster-monitoring: "true"

2.4.5.9. operator HZ& &%

RPN Operator AW BE TR A ZAIEHNRERZZEE, HIRYE olm.providedAPIs JEEHIE X, AR
9 API ERRE R EZEER, NFRXN A OperatorGroup FIZEHEHIAPI FXEE,

—MEERERZ, R API BRER Operator HAIBETE & 28 (] X & A T S HER BTR,

v pa -3
' R ERZEMMES, Operator HAVEr & ZE [AIIGA B S HATIE B inen &2 F i,

gf?&ﬁiﬁ CSV ¥, OLM B EEE, LUKER CSV HMEMAA CSV Hz AHRHEH API 2
&, AREOLM 2R BEZREREBNEE :
o MMRLERN true, B CSV IR API 2 Operator HIR M) API I F5 -
o YREEEAS,
o MMRLERN true, B CSVIRHEH APl 72 Operator HIRHEH API B9 F & -
o MR Operator HE2F S :
n IEEETF CSVHmMAELRE,

m F CSVELNMERT, RERE
7 : CannotModifyStaticOperatorGroupProvidedAPls,

o MR Operator H 7255519 -
m ¥ Operator 2H#J olm.providedAPIs ;¥ & H HA G5 CSV 1R APl BIFE,
o MMRLERN false, B CSV RH#M APl &2 Operator HIZ I API IF5 -
o NEEETF CSVHMAEIRE,
o ¥ CSVEHLNMERS, KAREN : InterOperatorGroupOwnerConflict.,
o MMRLER) false, H CSV {RH#H API 2 Operator ZH1Z 89 API F9F £ :
o HNR Operator HE2F S :
n IEEETF CSVHmMELRE,

m fF CSVELNMERT, RERE
5 : CannotModifyStaticOperatorGroupProvidedAPIs,

o INR Operator 4 725858 :

® ¥ Operator ZH olm.providedAPIs X & # HEHAH 5 CSV 1R API FUES,
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' p= =1
Operator ZHFI&E B HI B B AR S A 2 Atk

Bk Operator HES I EBRHATLATIRE -
o REIEERAK T CSV HIIREH API 2@ EEHTEH XM, T8, SHIM CSV 2ER,

o [G&E#5 5 olm.providedAPIs i#1TLHLH, #NR olm.providedAPls S & EMEI4 AP, T
PRIXLE AP,

o ERTAEMAZEAIRIZHEER API IFTAE CSV AKEFBIF., X AREHPBIHRZE CSV A%
WA, FRIATEES B AR K/INSIBRIFZER CSV fRIR T HZE,

2.4.5.10. Z# /" Operator EE PR
OpenShift Dedicated IR TE R — B P LR E TR MAR Operator AR H#F, Operator Lifecycle
Manager (OLM) RIEARFEIRIap 8 22 (Al fF % R &4 Operator, EF—NRZE Operator B9 API ki A A/
*Eﬁo
Operator 2¥HIEEMT B, FENElM#ERT CustomResourceDefinition %5 (CRD), Ef 12
Kubernetes 2 F YR, — Operator WARRAERABEEELEEN CRD, XE/EIIFAERS,
AIUEEBEPNTRG R TR PR,

FAIEM P e AR HEEZR—%KE£0 control plane, ALt, ZHEAEKETHFEthHEZLF CRD, XIR
il E — B PR LAF1TERARE— Operator ZLBIBIARRE Operator 524,

TR REE
o IR{HMERE CRD & XA EARAR Operator (MRArRAL CRD, NisELMERBIMRA)
o ZHERM CRD MIARRKMAR Operator, F1E OperatorHub LR H MR G IRE ST CRD

IFEMARMTR, RNMRTRE Operator IRAFHN SN THEHNES CRD ER—KEBFHIHHE, NFEE
RILREBFHIEN TR,

Hth BT
o ZiHFEEHH Operator

2.4.5.11. %f Operator 4TI FEHERR
B 7 BT

o LEITHINMRERMINRAEE— Operator 4H, HZEIHXTEE R 22 A P EREELIRSS R A
(CSV) Bf, REZITRIKINHN— Operator HELUTER TN :

o TEITXIMEZE[HF%HE Operator 4,
o REITXINE & ZEEHFEZ A Operator 4,
o 7 Operator ZHR1EE RN IEMS A FIERIAR 5K & #5,

INRLEITRIBEI T Operator 2, NMIAS4ERK CSV, InstallPlan 5HRSG4ESFERERHEE
HITRE, BN, MRFEA—HZZEFEFFELD Operator H, NIKREUTER :
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attenuated service account query failed - more than one operator group(s) are managing this
namespace count=2

Hrh count=$57E & ZE (A A Operator HEE.
o MR CSVMREBEXRIZIFHMZZE P Operator HW B IR AR AIERE, CSV R NIRE
K, EE UnsupportedOperatorGroup, bFfER SR CSV R7E Operator AR B irdn
AR NS RIFNE B RE L NRNE, & CSVHNREREAWIEURIFE rd &% A
REN
2.4.6. %2 7 #1 Operator $£4b

A¥gEMR T Operator Lifecycle Manager (OLM) ##9% #8771 Operator 4k,

2.4.6.1. tp 422 [H] Y Operator 34t

Operator Lifecycle Manager (OLM) 4L 327E R —dp & 22 (A R & 5& /) OLM B IR Operator, iXEHKREH
Subscription %R 51X Operator il FR— M ap&ZE A AR, BMEE]EMAHERX, OLM KEEHHEF
FEA—PEEEERE, MeilsiRAaHEH R,

XANEINTRF AR LGRS A A

o HFANEMIEFTAY InstallPlan 5TIR S 1E R — 4 22 (A R BYFT A E Ak Operator Y
ClusterServiceVersion (CSV) %R,

o [EA—mAZEHABIFTA Operator B ZEREFH RIS, Hla0, MR— Operator XENFT)
B3, NIFFAEM Operator EHRIEE R E N manual,

XEG R AR FEEA TR

o RIET AKX Operator B LEITXIMNER, RNENIFE L TIREH Operator AABIE % 1T
5)/?\0

o TEMAEEEHFP, TEBNEHF—L Operator, MEAM Operator W TEFINEHT, XNIEEEE
BEARURE N,

X L 7] R 5 213 F OpenShift Dedicated Web 12l & &% Operator, ERIAMTHEIZE Al
namespaces R&EE R H Operator I EIAH openshift-operators £ F6p % 22 7] H,

£ EA dedicated-admin AEHNEEGA, EoIUMERUTIERFISELHEINTH ¢

1. NRE Operator B R,

2. BIEBE L £6 Operator 41, XM E % ZE A Operator . BidfF LIt Operator H5

IR F CIRA B 22 A KK, MMEREMBERKRANLEHRZER, MME Operator 7EFFA M
Zola] fh AR AT A

3. ERE R ZEAPRERFER Operator,
SN Operator AT, KIS ETLOENGZEEABIIRE, EHib, ©X T Operator &
W, FHEAHERANEHFRIEMEZREIT. EATE, HSH'EEENRAEAFLELR

Operator",

Hth B

o THENMAZEEFPLESLRF Operator
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o ZFHFEEFHE Operator

2.4.7. Operator &4

A¥gEMR T Operator Lifecycle Manager (OLM) #0{al{# f Operator &4,

2.4.7.1. %F Operator &4

YENEEE Operator £MmAMMNA B —ELS, Operator Lifecycle Manager (OLM) MZE X Operator B9
Kubernetes FHRIRS A HERT Operator K&, RALLFERE T —EREMRIERIBE Operator F 44
Ebﬁ , BEBLERT, Operator AIEEE %E%I‘] OLM 1RHE R, MiXL(E ETBEMRHERTH F, XL
His) _JJ«/W&’ OLM fE R FEFHEIE Operator A MEHA,

OLM 12t T — % OperatorCondition Y E ENFIRE L (CRD) , BFRVF Operator 5 OLM *EE

BERMER. HE— OperatorCondition i RH) Spec.Conditions #HAEFEN, NKKEFE—
K50 OLM B Operator U254

MBS T, OperatorCondition X/ /% % Spec.Conditions #H, BEEIRFMA RN
FABE X Operator WHHILER M IE,

2.4.7.2. TEHNEH

Operator Lifecycle Manager (OLM) #FLLF Operator &4,

2.4.7.2.1. Upgradeable (RIHZ) &4

Upgradeable Operator St RIBA IEINEERBERShRA (CSV) # CSV BIFTARAE L, X—RHELITIE
RTEREARA :

® Operator B /E X HHTE, RRIEHARTRETHA N,

e Operator EFEHAT—PMEENLFEIR (CR) I, XMEBMITE Operator A & H1THIHIT
’320

BF

¥ Upgradeable Operator 5414 & False (A& pod T, MNRFEMIR pod %
B, 1ESH"EA pod RETTIERIEE L IIELM pod &, LUK "Additional

resources” 84 H "Graceful termination”,

Upgradeable Operator &

apiVersion: operators.coreos.com/v1
kind: OperatorCondition
metadata:
name: my-operator
namespace: operators
spec:
conditions:

- type: Upgradeable ﬂ
status: "False"
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reason: "migration”
message: "The Operator is performing a migration."
lastTransitionTime: "2020-08-24T23:15:552"

Q@ FHwmEm.

9 False {EZ 7~ Operator RAGFH ., OLM AL EEH: Operator #A CSV By CSV B F Pending
K. False [EFRRFEIEEEFHAN,

2.4.7.3. Hb ¥R

o ‘&I Operator &4

e 2 Operator %44t
2.4.8. Operator Lifecycle Manager 5 1+-£1E

2.4.8.1. AFHER

Operator Lifecycle Manager (OLM) AT H L OLM FEFTIR, HETF Prometheus BJ OpenShift
Dedicated SR&F IR 1M,

x 2.8. OLM AFHighr
TR gk

catalog_source BRR¥E,
_count

catalogsource_r B RIS, EH1FRREXRLETF READY RE. 0FXFERREFELTF READY K
eady Bo

csv_abnormal ENAEERSIRA (CSV) B, #% CSV iRAZTF Succeeded LUABIER AT
(IR ARECH) MaEE. 821 name. namespace. phase. reason fll
version 17%, HEEIIEIRBIRH OB — Prometheus Bk,

csv_count FINEME CSV #E,

csv_succeeded  EMH CSV I, 3k CSV IrRALTF Succeeded RKE (EH1) S&BLFXMRE
({E»0) . &4 name. namespace #version 5%,

csv_upgrade_c  CSV #AZH Monotonic 1144,
ount

install_plan_co REITHINHE,

unt
installplan_war HREMMESHE (WEFAKR) SEEREITIIF,
nings_total
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HFR sk

olm_resolution R I AR AT 2 it B 3 2t 1]

duration_secon
ds

subscription_co  iTH%k,
unt

subscription_sy iTHESHHEJEIITE,. ©1E channel. installed CSV f11]% name 7%,
nc_total

2.4.9. Operator Lifecycle Manager 18 Webhook E1#

Webhook 7 Operator fEE £ FIRMEIRF RN RIEFMEFFH Operator #RHIZRIIEZ AT, 8. Bk, #&
SHIE4TR, 2 webhook 5 Operator —[FI#R#tH, Operator Lifecycle Manager (OLM) B LAE X
L5 webhook B4 an B HA,

INFE A X Operator FF A A BN A E Operator & X webhook, & OLM _LizfTHf 89 EE TR IEH
BR, BEBHEEHRSKRAE (CSV) ,

2.4.9.1. Hih BIR
® Kubernetes 314 :
oSGk A webhook
o AR A webhook

o webhook ¥
2.5. T2 OPERATORHUB

2.5.1. X F OperatorHub

OperatorHub 25 EE IR 5 A I %L Operator B9 OpenShift Dedicated Y Web & M.
REBT—R, EITMEIEEERFERE Operator, FRHEZEMITNELREH, HIRRHAER
Operator Lifecycle Manager (OLM) EE8EBIMEH HEIEE ™ T £ &,

SEREIE SR MEI D00 LT R A8 B Sl 7155

50

£ 8 Operator SIS S FHIREMIIET™ R, SAEXE.

ZZIIERY Operator B EFEMITHAMNE (ISV) B9 &, B85 ISV AFITaHRM. F ISV X,
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eS| sk

Red Hat A3@7F Red Hat Marketplace MK\ IEAIE 4,
Marketplace

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

H7E X Operator RBEITHRINESEREH Operator, MNRE B ARRIEMBE X Operator, NI
OperatorHub £ Web 2§ & R ERREIMBE LK,

OperatorHub ERJIR/ER#RITEE OLM L1217, XBE—MRANEERSRA (CSV) B YAML XX

%, HEhaELREMERLIZ1T Operator FFERIFTA CRD . RBAC #ll. Deployment MR K., ©ib
SERFTLNER, MINEEHEBRFZIFN Kubernetes kA,

Operator SDK BT LR & BIFF & A 513 T & Operators LIFF OLM #1 OperatorHub, MREE—INEE

BEERF U@L N RER, HEALESFIKAERET ] (connectredhat.com) RHEEIVIETFER
EEEX MM ARRF.

2.5.2. OperatorHub Z2#%)

OperatorHub Ul ZH4- 21\ B openshift-marketplace 4 22 [A] & OpenShift Dedicated £
Marketplace Operator X%,

2.5.2.1. OperatorHub B X ¥R

Marketplace Operator B4 H cluster #J OperatorHub BE X ¥R (CR) , AT EE OperatorHub
REBERIA CatalogSource Ff R,

2.5.3. Hth KR
o BHRR
® XTF Operator SDK
o ENEERSKRA (CSV)
e OLM 1 Operator ZEFFA L TIER

® Red Hat Partner Connect

Red Hat Marketplace

2.6. 211812 4tF9 OPERATOR B¢

LTNBIRM T — BRI & & 7E OpenShift Dedicated ) Operator B 3%,
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BF

M OpenShift Dedicated 4.1 18, BERIABIZIIEIREH Operator B SR UEF XHFHI B Fi%
NA M, B LUTEBY SQLite BIBFER R LB 410, ATF OpenShift Dedicated 4.6 9
ERIALLIBIR M Operator B3K,

5 SQLite BIEAEMNERD opm Fah, IREHZIEEEHRFR, FHRELUGHRE M
PR ThEeD#ZFF, BWATEAEFAMN SQLite BIEZEBINE X,

% opm Fean SR EER AT SQLite #HIEZFEH, 40 opm index prune, E11TEFEMA
EFNHHBERER. BXEAETXHHNERNELZER, HFSHEERE LEXM
Operator Framework T &%,

2.6.1. %F Operator B3x

Operator B3¢ 2 Operator Lifecycle Manager (OLM) BT A TTHIEBEMEZE, UEERP LML
% Operator REKHHT, OLM AKX MB SRR ETHRAZE Operator,

EF Operator Bundle Format HIZE5 g2 B xNARERR, XB2— M FAENIH, a&8Ea—4H
Operator SEHABMIEHEIEE, BRATUBIBREIBGERIERED OLM HHRE,

& B XBIEHT, Operator WRHTIRAR KL EDLL, IBRAFTRESIWMERIIER, H54, H OLMAEZIR
PIZEEAE B OpenShift Dedicated 5£8F £z T, ©REEEMEIKM TR B K ENDEFTAR.

ENERREENA, EHIRBELBRMANE XRIMLOZBCHAE LRI K, ZEGTRTRESEH
HHERAR, QEMEREECHNRBIGGRRE T —MAEREE LKL ETAN—H Operator, [
i35 7 L EHR BB 32 BRILA AR FR B A,

BF

Kubernetes EHiF AL ARA PRI L AP, HLL, MEAMBR API B9 Kubernetes
hiR A& #) OpenShift Dedicated kR A&Fr, Operator FoiEFEAMIFR API B9 AP,

NREHEEFERBE LB R, 1ESHIZS Operator 5 OpenShift Dedicated i AHIFER
4, LT HEEZE X Operator (EE MM EHETIERNFAE R, LIESBhEE 6 T 4F 730
FRELE R FREBFA Y,

OpenShift Dedicated 4.8 & Z lGHIMRA A IR T %F Operator UL ST 014 & HFE 892
¥, QEERESIBRANBEE LEF,

EARBEE B FBEERET, LRI OpenShift Dedicated 4 fRAHEZE(FEFH oc adm
catalog build 4, XNMSBEZMRADHEFIFR, HESHEMER. M OpenShift
Dedicated 4.6 718, ZLIERMMIZREIHGK T A, B *iE % JiEH opm index a4k
BERS|H R,

HiBR
o EEHENEX
o TEHEN

2.6.2. X F4IIg1R#”Y Operator Bk
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1E openshift-marketplace & 22 [B] R BN\ LR BRI B RIE, M B RIEFrA fp R 2 A R &R Al
mo

LLF Operator BXHBZIIEA F :

BHx FB15& Uiy

redhat- registry.redhat.io/redhat/redhat-operator-index:v4d  BHZIIEIT S F IR ML

operators 18" . ZLIERHF,

certified- registry.redhat.io/redhat/certified-operator- EEEEMITEENE

operators index:v4 (ISV) B9/ g £IIES
ISV & Ta R, =
ISV X%,

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

marketplace index:v4 Marketplace M3EIAIERY
B,

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

operators index:v4 ecosystem/community-
operators-
prod/operators GitHub
O PR R AR BIEX

. EBHAXHF.

EEBEAIIRES, BIAIEREME TENZRS| &% A Cluster Version Operator (CVO) BE&E
#1, LUE Operator Lifecycle Manager (OLM) I EX B SRIBE#TR A, 10, TEM OpenShift Dedicated
4.8 24 F 4.9 i$52, redhat-operators Bk CatalogSource &R+ # spec.image FEX#H F T :

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

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

2.7. 5P &8+ 8 OPERATOR

Operator Lifecycle Manager (OLM) BIBRIN1T A ETEf 1L Operator &2, BRE, LT HHERESR
DREM, BHRESHESOEES, 7T ik OpenShift Dedicated &8 ER% /NHE 5 A

Operator, OLM BIERIATT HEREE 51 LL All namespaces R 2% Operator, XA BEH 1 1% R & /)N
FERAI R,

HEEUTZHE, LHAEMH Operator RETERREAREIIMENER,

Hb iR
o EIAWE : ZH/ (Multitenant)

o %FHF Operator BRI
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% 2= T OPERATOR

2.7.1. Bk1\ Operator ZEBEXFITH
Y LUEE 5 B9 EH Web $2H| & %% Operator I, BHESEHE Operator BIIHAE, WREERBH Nk
2
A 2EH
TERTE AL A R L% Operator, F & H Operator 15 R 7E 1% o & 22 8] IR AR B FUR.
A fa A2

F§ Operator Z4& E 2t openshift-operators #3422 [7], LUEMEREHARTA & 22 8] WAL A E .
HITFR A 28 [AlFh Operator 1HRBIFF AR, EXELIERT, Operator fFEHTLLE LTTEIE, N
FA P $5%F1% Operator E2 1 A #n 44 22 (] B 88 = M50,

I FEA BRE = 5o 6 4 Z2 A AR B9 A - /T LAVJ7 [A] Operator API, 1% API =] AR BRI IR B B E LR
(CR), EABURTHRRAZRFNAR :

e namespace-admin #1 namespace-edit £ & 7] LIX Operator API #1715/ B, XEKEMI]A
PERE].

e namespace-view B & a LLELENX Operator B CR X R,
% F Single namespace #2X, 5 Operator KF L&A L RZEHF, FTLE pod FBRSSH AL

FHE, *FF All namespaces i3, Operator WIR2BIHRAEIEEHAR, XEKE Operator fEFT
BB A R ERA X LERR,

Hith BHR
o TEEEEHININ Operator

R RE

°
it

o WEEWNHMGREN

2.7.2. ZTHPEBNENBARAAR

F#X Multinamespace REREXFE, BERBE D Operator XFFE. ENITHE Allnamespaces #ll
Single namespace B Z (A A AR AR, ERILUERLLIT TERZLERE— Operator 9% N5E
B, BNEP—

1. NS Operator Q422 [H, S M2 R DT, BRI LSS A8 B RS IRIE,

2. FE 7 Operator 0JE Operator 41, SEEIXR T BB Z 22,

3. 7EF /" Operator fp#4 22 [A| A %24& Operator,

H ik, Operator EEB7EFH T Operator iR [AIf, FHILAIFE 4 2E(E, (B Operator B pod R ERRSS
K P ER TT SR AR S AT LSk AT A

R AR CRERERAIRERFNES OB, URBRIGRARNTNREIIEE, NS IFHALSRE,
HSH" N THERF AT Operator B9 N SL41",

BREIFEE ST
RAEHRUTREIE, XMERARTHTUERETF

® [A— Operator HIFA L BIEB T2 ME B BIMR AR,
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® Operator T/EMKHIF Hh Operator,

® Operator TRt CRD ## Webhook,

BF

BRI —SKE P HEHAMEEM Operator WARREIRA, &G, 2 Operator BIZREHELL
TREE, <BEETS— Operator Z245) :

o SEfIAE Operator BURHTAR A,

o IZSEPIRM T —NEEER CRD 1], ERVFEITIRFAEASHFERANERH
ARAS

HibFR
o NEZFEFERMESZL Operator L4l

2.7.3. Operator #40%0 Operator 41

Operator Lifecycle Manager (OLM) 4L 327E R —dp & 22 (A R &2 5& /) OLM B IR Operator, iXEHKREH
Subscription FR 548X Operator fL FE— e & ZE[AIH, BMEE(]IEMAERX, OLM RIEEHHESF
ERI—DIEEELRE, MelRATEHR R,

INFEA K Operator HLFEFA Operator HMEZE R, 1ES A Operator Lifecycle Manager (OLM)—

Multitenancy #1 Operator colocation,

2.8.CRD

2.8.1. EEBE LHREE L P
AIEEAFAZANANA T IAEERERBEBE LFIEE X (CRD) A E XLIHE (CR),

2.8.1.1. BE X ERE X

1£ Kubernetes API F1, resource (F/E) —EMEE—K API NREMIGR, #0, NE Pod RIS —
20 Pod % £,

HEXFEEN (CRD) WRUEEBHATE L —NHH, W—BIXTRER, F1Hh kind, FIF Kubernetes
API RSS2 M BB H BN S EH,

BE X R (CR) M RAKHEE BRI EHF RN CRD 618, FHIFrmESEA - EYB g
BB IR B,

Operator &8I CRD S4EMFTTE RBAC SRESFHI H b P - E 2 HIT SR — £+ A CRD,

2.8.1.2. @ XA E TR
B E XHFRE X (CRD) RINEELEE, "M CLIRBEE LR (CR) MISE&E i X402 CR,

it

1. 79 CR A& YAML X, £ FEBE L RHIF, cronSpec #l image BE L F &7 Kind:
CronTab #J CR Hi%E. Kind 3B CRD Xf&H spec.kind FE% :
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CR B YAML X7~

apiVersion: "stable.example.com/v1" 0
kind: CronTab
metadata:
name: my-new-cron-object 6
finalizers:
- finalizer.stable.example.com
spec: 6
cronSpec: " * * * /5"
image: my-awesome-cron-image

{87 CRD RHHLTRF API ARAE (BFR/hRA)
E§7E CRD iy,

EENRIE,

0009

EERE TN REBBRM,

2. R XHE, BUEYR:

I $ oc create -f <file_name>.yaml

2.8.1.3. KERBE TR
A CLI M AR P EENBE LR (CR) W&,

SeRFMH
o EANINMGRZERHBPEFE CRNR,

Pk
. BREFEREM CRIER, 51T :
I $ oc get <kind>

a0 -

I $ oc get crontab

it Bl
NAME KIND
my-new-cron-object CronTab.v1.stable.example.com

HRAMAR D KNE, EEEAIEA CRD FE LKA HHEHT X

% 2= T OPERATOR

BEMNRILREF (NB) . S5REFILEH R SSHEMPR R 2 A SE R BSR4

, AR, F0
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64

I $ oc get crontabs
I $ oc get crontab

I $ oc get ct
2. LA EE CREVREE YAML #4E :
I $ oc get <kind> -0 yaml
Bian -
I $ oc get ct -0 yaml
it Bl

apiVersion: v1
items:
- apiVersion: stable.example.com/v1
kind: CronTab
metadata:
clusterName: "
creationTimestamp: 2017-05-31T12:56:35Z
deletionGracePeriodSeconds: null
deletionTimestamp: null
name: my-new-cron-object
namespace: default
resourceVersion: "285"
selfLink: /apis/stable.example.com/v1/namespaces/default/crontabs/my-new-cron-object
uid: 9423255b-4600-11e7-af6a-28d2447dc82b
spec:
cronSpec: ™ * * * /5 ﬂ
image: my-awesome-cron-image 9

QO FAToIE R YAML B8 & LR,



£ 3T HIES
BIZEHIES

3.. MBZR%H OPERATOR @I &1 AR
KI5 ST X A G1# A OpenShift Dedicated Web #2l& M B &2 Operator B3N ATEFE R,

3.1.1. [ H Operator 03 etcd 5&f

TRIENE T W48 73 B Operator Lifecycle Manager (OLM) & EEH etcd Operator EHE— etcd &
B

FeRFH
e jj[a] OpenShift Dedicated &&%,

o TIHADHEEEERNEET etcd Operator,

it =

1. %Jrﬂlﬂ:mu&& OpenShift Dedicated Web 2 HI & FFTE—NTH, XN aBIEH %7 my-eted

2. 5finE Operators = Installed Operators 1, H dedicated-admin &4 2|58 B Al {EARY
Operator fFLARBRRSS IR A (CSV) FIREA ERELL, CSVRAFEFEER Operator 12
BV

B
FRALUT&HSM CLI FRBIZHIEK :

I $ oc get csv

3. 7£ Installed Operators TIEH, = etcd Operator A B Z1FBEM A FHIRE,
IE#0 Provided APl FF7R, 1% Operator 12t 7 =R HIR, SE—MAT etcd Cluster TR
(EtcdCluster #iR) . XENRHTEARNSHNEMRE Kubernetes ¥R (41 Deployment
= ReplicaSet) #H{l, B2/ ETERE etcd P,

4. 3 eted £EF :
a. £ etcd Cluster API £, = Create instance,

b. £ F—T1, &A% EtcdCluster X RS/ NECIBEMRIEITEMIEDR, LLanEEER/N, B
1£, mili Create BlAIEM., mili/FEIAARA Operator 55/ pod. BRSSFNHT etcd EEEEME
ftheH 4,

5. = example etcd 8%, A5 R Resources 1Ui&, MAILUERUBIMAESERE H Operator
B30 BN TR,
BB A 7 ZEEMITTE PR EM pod 150 #IEZEM Kubernetes AR5,

6. AETNBHES edit ABNAAER/ETLR. EERMMFRNARELES (KRBIF eted &

), XESPIRBETE P LER Operator UBBARERE, MERRS—1F. MREMFH
A X —AF, TEEEAATERUTRSRNAE
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I $ oc policy add-role-to-user edit <user> -n <target_project>
WAEBET — eted B, & pod BTN, FALHPIT [ELIRBET, ZERHGA SR RN

HFEHILEHIE, REENR, EEEYNIRA dedicated-admin ST A A RILTE A BRI Z BUEE
BTFENARE,
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4.1. T &7 OPERATOR

{5 Operator Lifecycle Manager (OLM), E7% dedicated-admin &K EE A LUGEF OLM #
Operator %% F| OpenShift Dedicated &%,

INFEA KX OLM WAL IR TE R —6n & 22 (Al h FH B L4k Operator BIEHT, URBERABE L
£/ Operator A% %k Operator WENK AL, HFSHZFE 7 F Operator 4k,

4.1.1. X F{E M OperatorHub %% Operator

OperatorHub @ —M4& I Operator WA 5@, E©5 Operator Lifecycle Manager (OLM) —#&2T4F,
BEEEREHPRENELE Operator,

Y/ dedicated-admin, &7 LUFFH OpenShift Dedicated Web #2HI& 8K CLI 2253 B OperatorHub By
Operator, ¥ Operator iT[HEI—PNRE MR EH, HEFLEHNFLAGFER,

RENIRA, BTN Operator HE L TR NE :

REEN
1%+ All namespaces on the cluster (default)f§ Operator REZEFA MR L ; EF LN HRHZE
] (0RAH) , NEEEMBLEARRE Operator, A% Allnamespaces... f§ Operator A
FrER A FTE#ER,

EHE

INREA Operator BN ZNHEKRS, NAMELEEBEITRAE, A0, Z&iT stable SEER
Z (WRAA) , MMFIFRBEFXAEDL,

BEAESRIE

R LLEFE B ohESE F o BT,
INREFE B EREN B RER Operator, N HFTIEHEFHZ Operator BIFTARAES, Operator
Lifecycle Manager (OLM) f§BzhH#HY Operator Biz1T6l, MILHEANTF,

NREFEFNES, NLEHFIR Operator AR, OLM OIEBEHIER. YFH dedicated-admin,
S FHOEZEFER, FEER Operator BF EFIR A

Hth

=

i

e T f# OperatorHub

4.1.2. 5 Web 244 M OperatorHub %24

IR B LA#E R OpenShift Dedicated Web ##l& M OperatorHub &%:3F17 1% Operator,

SeRFH
o {HAEZH dedicated-admin & &K 1517 OpenShift Dedicated 5&%.

it
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1. 7 Web #4I& A 31 ZE Operators = OperatorHub T,

2. HBEEEM Operator (RN TIESTE Filter by keyword {EH AT X #F) , HlN, HA
advanced X% #; Advanced Cluster Management for Kubernetes Operator,
1834 ] AR IR B AR A TheE o e T, BN, MNRIEEHSE Operator TR FF EEFIMER TR, 15
1%#¥ Disconnected,

3. 1EFE I TRE%{E R Operator,

%% Community Operator REHLLIE&R B INIEFE X Operator ; IS INZE
EATIREE,

4. [ Operator {5 2F H i Install,
5. 1% Install Operator TTHE M :
a. BT —0
e All namespaces on the cluster (default) % LTI Operator &R ZEEIA
;géznasjr}%ft-operators R ZEE, LMEHREREPMNARE ML REMAGER, 1%k

® A specific namespace on the cluster, ZIMXZFFELEFER—FEMGEHRRE
Operator, 1% Operator {{FRE1% B — 44 22 (7] Ap IS A FN {8 A,

b. MFERT SEEFMHEIER N LRSS

o INRERFR AWS STS (Web HIEFMSTS R ), 7£ role ARN ZEEHH ARSI
B AWS IAM & #) Amazon Resource Name (ARN),

ZAEABK ARN, 1ERIR £& AWS 1K RRTIRES B ITIRE,

o MNREEFEH Microsoft Entra Workload ID (Web 1%l & A B#IWorkload Identity /
Federated Identity Mode ), 1%7E5E LA RNZE 6% ID. /7 1D #IT1H ID,

c. MRELSNEFPUERA, HEFE— BHPUE,

d. MNAETEAMR, EFEhNFI RS,
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BF

IR web 245 B RERF A AWS STS 5 Microsoft Entra Workload ID, &
W Update approval % i& 5 Manual,

FAERUEREREEHIENIT I, RNVEHRIATRERKANRER. FAF
S ERT] TR R EE A BN RRIEEFRANNR, HEEFRIIRIBE
B9 F,

6. = Install {f Operator Attt OpenShift Dedicated 5£&% L BIRR %R % 22 Al A
a. MR T FOIHLAERRS, 1T HAZKERREFE Upgrading RE, BEEEHRFMAER
itk
1E Install Plan TIE# AR, TTHRBIARIKSFE S Up to date,
b. #IREFFET Automatic #LAEREE, AJMRSKEFTHAAISEMIER TEHN Up to date,

7. TEVTRBAIIREK T Up to date f§, 1755 Operators - Installed Operators 355 1iF B &2 4%
Operator B ClusterServiceVersion (CSV) BERAHINT . RERLKREERMZZEFFLH
InstallSucceeded,

p= =1

*FF All namespaces... REER, JRETE openshift-operators n 4 22 [A] H fiF 4
7 InstallSucceeded, BIIREHManHZEE, NHRZEH Copied,

MREE :
a. 17 openshift-operators 1E (#NRi%EF T A specific namespace... ZERER) FH

openshift-operators B ) pod WE, X7 Workloads - Pods I i Az & [F] & LAE
HE— S BRI PR,

4.1.3. {8 CLI M OperatorHub %%

IR AT LAER CLI M OperatorHub &% Operator, M @M#EFA OpenShift Dedicated Web #Z#lI&, {FH
oc TR HROBHEIHF— NN R,

FEREMH
o {FHEH dedicated-admin £ &1k~ /(7] OpenShift Dedicated 5&%,

e B% %k OpenShift CLI(0c).

Pk S
1. &%& OperatorHub HEEEF A AR Operator 73k :

I $ oc get packagemanifests -n openshift-marketplace

i tH o B
NAME CATALOG AGE
3scale-operator Red Hat Operators  91m
advanced-cluster-management Red Hat Operators  91m
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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
L3R FATEE Operator B9 E &,

2. 1EFTE Operator, LASIER TR ZER X o] FAAGE :

I $ oc describe packagemanifests <operator_name> -n openshift-marketplace

3. —/ Operator 21 (H OperatorGroup RE X) , EHPEFBIMEGZL

A, EHHPNE

Operator 4HEREIHI 63 £ Z2 5] R EYFRAE Operator £ FTEHI RBAC 5[0 F R,

1T % Operator By % Z2[A| TR B 5 Operator &R E M8 ALY Operator 4H, "X
AllNamespaces &3, tha[5% A SingleNamespace &=, INREZREM Operator §
AlINamespaces #23, openshift-operators #ip % Z2 (7] 275 5& H#J global-operators Operator

H,

INRBLREEM Operator %M SingleNamespace #=, K& E LM Operator 4, M7ifl

22—

e 1Ii%#¥ SingleNamespace =R, ZRIEH Web IEHIAIRARER A BL)

14018 OperatorGroup #1 Subscription X &R # |2

o FNMBRLREER— Operator H, MBEZER, &

A

a. fl|# OperatorGroup *% YAML XX {4, %0 operatorgroup.yaml :

OperatorGroup X &R =l

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

b. /3 OperatorGroup X% :

I $ oc apply -f operatorgroup.yaml

4. AIEE— Subscription ¥R YAML X4, LUMEHN Operator 1T [#{— N2

70
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[E], %0 sub.yaml :



Subscription X Rl

OS9®200600® O

apiVersion: operators.coreos.com/vialphai
kind: Subscription
metadata:
name: <subscription_name>
namespace: openshift-operators ﬂ
spec:
channel: <channel_name> g
name: <operator_name>
source: redhat-operators
sourceNamespace: openshift-marketplace 6
config:
env:
- name: ARGS
value: "-v=10"
envFrom: a
- secretRef:
name: license-secret
volumes: 6
- 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

XTFERIAH AlINamespaces Z&EER %L, 1EI8E openshift-operators Z % [H, 75
4, MRUBRTBEENEREHALEN, EALEE—TMEELLR®REN, T, H
SingleNamespace ZEE1E 2 TR EMHE K L —dp & 22,

1T [ 8958 B £ 7o

][ 8 Operator IR,

1Rt Operator BB KR TR,

BSRMSRZEE, ¥ openshift-marketplace B T2\ OperatorHub B3R,

env SEUE L IFE T H OLM AIEH pod FATE B HHIMET 25K,

envFrom 28 E L ZEER BT ERIMNELERIRIIK.

B
g
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@ volumes Z#E . OLM {327 pod LN BIIR,

@ volumeMounts S#{E Y. OLM QI pod AT FERNBIEHIIFK, MR
volumeMount 5| HAR~ZER &, OLM FiEEBZE Operator,

@ tolerations Sy OLM BE2#) pod T X Tolerations 35K,
m resources S OLM I pod AT A& E L FIRRS.

@ nodeSelector Z#{7 OLM I/ pod E . NodeSelector.

5. XFRRATSEENEIEMNT N mE g
a. fafR Subscription X R#F X E N FEhEHFHLE -

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

FARUEREFEEHIENITE, RVEHRIARSIBENRENR. ERFIIAERN
AT RREEABNSTIEEFRANIIR, HEBEMAIRIUMEZERF,

b. 7E Subscription % §# config 85 BIFHEXMW RN EHEXFE ¢
o MREFNT AWSSTSER, HEESUTFE :

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

Q S5/ E ARN ¥,

o INREE4TF Microsoft Entra Workload ID =, iH8EUTFE :

kind: Subscription
#...
spec:
config:
env:
- name: CLIENTID
value: "<client_id>" ﬂ
- name: TENANTID
value: "<tenant_id>" g
- name: SUBSCRIPTIONID
value: "<subscription_id>" e

© ==z~
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B
D
it
il
e}
&
=)
R

® =&~
© i,

6. | Subscription X% :

I $ oc apply -f sub.yaml

LR, OLM B 7 fi#Ff %R Operator, Operator BIEEEAR SR A (CSV) R HIITE B Frép 4 Z2[H]
H, H Operator #2{t# API 1 0] FA F A&,

Hith BT
® XTF Operator 22

D

1.4. 2% Operator F94F ERR A
Va] LU 7E Subscription X RAAHBEEREERSSHRA (CSV) FZL4E Operator BIFFEM A,

E\

SeRFH
o {HAEZH dedicated-admin & &K 1517 OpenShift Dedicated 5&%.

e B% %k OpenShift CLI(0c).

AR
L BTU TS, EREEREKR Operator B ARRAFIINE :

I $ oc describe packagemanifests <operator_names -n <catalog_namespace>

g0, LA &4 M OperatorHub $TEN Red Hat Quay Operator A AT EFIARA :

~Bleem

I $ oc describe packagemanifests quay-operator -n openshift-marketplace

Bl 4.1 Hith Bl
Name: quay-operator
Namespace: operator-marketplace
catalog-namespace=openshift-marketplace

Labels: catalog=redhat-operators
hypershift.openshift.io/managed=true
operatorframework.io/arch.amd64=supported
operatorframework.io/os.linux=supported
provider=Red Hat
provider-url=

Annotations: <none>

API Version: packages.operators.coreos.com/v1
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Version: 3.7.3

Kind: PackageManifest

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
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
Name: quay-operator.v3.7.2

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

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

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
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R

IR LLZ 1T AT B3k LA YAML #& i Operator BIAR AFISHEE 2 -

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

o MREMLENPLRELSNER, HETUTHSMEEB TR ER Operator BT A iR AF]
FiiE

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

BF

INREBIETE Operator B, JiZ1T oc get packagemanifest 1 oc
describe packagemanifest i 5 AJBERTE I B LA F RGN M— N ERABE
KAIRE—MNRHS

o TERE—MBZERHPRELNER,

o BxBEEAHERAKAMMIIER Operator % Operator,

2. H OperatorGroup *f % E Y #J Operator ik Binep & 22 [H], EEH NS Operator ZHERH
fn 4 22 [A| R BIRT A Operator £ BT E T A BRIL R]12H] (RBAC) 11 RIA AR,
1T 1% Operator BIfp R A /TE B 5 Operator WLER R MHITEH Operator 2H, B3R
AllNamespaces &3, tha5%f SingleNamespace &=, IREE[HEFH AllNamespaces =3
L% Operator, Il openshift-operators %34 %2 5] £ 4 3& X8 Operator 2H,

INRELREM Operator X SingleNamespace 13, M&%EEYM Operator H, NIwAZi]
Z2—1:

a. fl|# OperatorGroup *% YAML X {4, %0 operatorgroup.yaml :

OperatorGroup X &Rl

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

b. /3 OperatorGroup X :
I $ oc apply -f operatorgroup.yaml
3. BT E startingCSV FE&, I —1 Subscription Xf R YAML X, MAHERERAH

Operator 1] [ —1 & 22H, ¥ installPlanApproval FE& % &N Manual, LUMEEEEHEFE
BHBRRARFH IE Operator BEIFH,
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g0, STLMERA LT sub.yaml X% % Red Hat Quay Operator, &I JHFhRA 3.7.10 :
AR ERI Operator MxAMIIT 5

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 g

INRIEIEERIRRA S B K PRV ARARUS, NIRHEAERZES Manual, T XIFE1E
BAFAREIEHBRAE, BERERED CSV A UTRE R Fohit#,

9 B Operator CSV BIRFE AR A,

4. fIlE Subscription X% :
I $ oc apply -f sub.yaml
5. Fohit ERFLEMREITHILITER Operator £3%,
Hth 5
o FIRLAERIER Operator BEHT

o THENMAZEEFPLESLRF Operator

4.1.5. 7£ web 1255 P L& Operator IR ERR A

IRATLAME A Web 1225 & B89 OperatorHub %24& Operator B ERR A, ERILMEE T E BRI MIIE
Y Operator W& FARA, BEFZIEFRAMTEHE, AR LFEERENBUIRA,

FTRFH

it =

1. 7£ Web #%I& M, == Operators —» OperatorHub,
2. EFIRERLEEM Operator,

3. TEFMER Operator A, AT LAMFIZFRAFEFE—1 Channel 1 Version,
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==

IR AL NN FREE M R FTARA ., SORIEFE T 2B &FhRA, NEINE R
B AR, NREENFIAIEREZRIIRA, NEFEEFIE,
Fohftt S A TR ZE [ LEMIPTAE Operator,

FERAF I AEZRE Operator 2 5 Han R 22 (A AR EHIFTE Operator FE
Manual #t £ 5RBEFIFT A Operator —E#HT, ¥ Operator RELEI HIRHYap 4 22 [A]
H, LURIIER,

4. = Install

e % Operator i, THIRARIERZE T MBI MRA.

% -
SBFIMR A TR A DA EF I B R E T X R E MR A TEHE.

4.1.6. W& EEHEHZ D Operator S£f

e EE dedicated-admin B EMEIEG, ERILURINZ A Operator SEFILIATF L &8, XA
PRAE All namespaces REBXNEBRARAAR, "AIHANER&E/MFNAEN, =X Multinamespace #&
X CREWHIZRA) . MEERZER, 2" EREPMOperator’,

EUTHRS, #H72h—HRENTEAERZBAYNASNBBA R4, #/ Operator &
Operator 561, (XAFHRIZEFER,

FeREH
o EAILUFAEAR dedicated-admin & &A1) [ EEE,
o RELRILH Operator BIFTH LHIER L IIELS EERBFHHEMAE,

- o
XX RETERHNESIER, #5065 K2R MOperator',

it =

1. %% Operator 8, HFHF Operator AIEE—n & ZE([E], % Operator 5B & Z2 7] 9
Fro ERILUE AR E K SERILERE. B, RS HZEEZE team1, ERILUGIE—D
team1-operator 7§ :

I $ oc new-project team1-operator

2. ~FEF Operator il Operator #H, SEFEEIFA B Z2E, HE spec.targetNamespaces 7l
KPE— I omBZEEEE :

a. & X OperatorGroup ¥TiRF{R7F YAML X4, %0 team1-operatorgroup.yaml :

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

name: team1-operatorgroup

namespace: team1-operator
spec:

targetNamespaces:

- team1

ﬂ fX1E spec.targetNamespaces 513k F & Y FH /7 B 4 22 H],

IZ{TLA T en 4 3R Al Operator 4 :

1=
I $ oc create -f team1-operatorgroup.yami

e JEFH " Operator p 22 [A|HF &% Operator, BT {E Web 12& /A {#H OperatorHub A2
CLI, aJLAERMMHITIESS ; 1§51 EH Web $25]& M OperatorHub %225,

SERX Operator &Z4%fg, Operator 4FB1EF " Operator a2 [AA, FFIEHIFE
22 [A], {B Operator B9 pod R EARSS MK &# T E#FE = WA A,

Heth BT
o ZiHF KRB Operator

41.7. FBE L en B E AP RELF Operator
L {#F F OpenShift Dedicated Web 2& %2 Operator B, BRIATHEF X All namespaces R 12
B Operator 2225 E|2X1AH openshift-operators £ F & 2 [H A, XA RS S R LEE PE

Operator £E &1 R BEFHRIEEXBAR, BRXLRFFIFEE, ESH "Multitenancy
Operator colocation”s

e B A dedicated-admin SEMNEEG, EALLELTCIREE X LRHRERHERZGAERRE
BEAESEE Operator R EMKIITRKFoh5d hEKINIT Ao

FeREH
o AILUFEAEA dedicated-admin & &A1) A EEE,

Y=

1. 1£%%k Operator B, NFTE Operator RE&L OB — 22 (A, &ALUE T 001 B ke thig
e, LWUIEMMBEFFEKNBELLBMAZEH :

I $ oc new-project global-operators

2. BIEBE L £/6 Operator 41, X2 A% ZE[AIR Operator A :
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BESR

BAEEERES

a. & X OperatorGroup FiRF1R7F YAML 344, %0 global-operatorgroup.yaml, &H%

spec.selector # spec.targetNamespaces FE&, HE N —1 £/5 Operator 41, 1%Hi%
FERAEmEZEN

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

BIEEM LS OperatorGroup B status.namespace 2 & ZZF/FE ("), MiX
FHBERMEEEAM Operator KHIES, BEREUMMATAMRAZEIH,

T 453K A8 Operator 4H :

ié,
I $ oc create -f global-operatorgroup.yami

o EHENLBMABLEEIFREFEMN Operator, E Web $H& % B 7E Operator I 12 {E
FABEE X LBEHEZEAIET Installed Namespace 3£ ¥, FRLULLESS REEER OpenShift CLI
(oc) #4T. BEERFTEIFSHMER CLI M OperatorHub %%,

Hith BHR

25 Operator RERT, N8R Operator HRFHW, KTt BN REIBE L
LRMEZEE R, Eit, XK Operator B3, FHEAMHRMEH RIS
HELREI,

o ZFAF#0 Operator 4t

4.1.8. Operator TYEfi#if) Pod &

EIAER T, Operator Lifecycle Manager (OLM) FE%% Operator E8E Operand T #ES, &%
pod MEBEMEE worker TTm L, FAEER, EAILUERT LRSS, 15 RANBRAEEFERTE EH
¥ Operator #1 Operands HE E4FE 17 =

#2215 Operator #1 Operand TE i ## pod BB LL TR &M -

1 RIBPEMNER, BE pod WBERT R—AH TR, RATH, EEIEIERZE, 1 node-
role.kubernetes.io/app, FAFIRAT R, &N, FEATTEVISRENERERE T RRBNMFE, 10
myoperator, fFTELUT R TR E R RS AE B £ BT kTSR

2. MREHEREEBRFENEN pod TREET R L1217, RFEREXBIITIEAEMEE EMT
=, BT EA-MIENSEHEREFMET SN T RIEMNER. BRI RRKBRETRFT
BCHIET pod REEVAE R T = £, 5130, myoperator:NoSchedule i5 iR 515 R A ICE BT
pod FEEFEENZ T m £, BT R LEIAM pod ATLURE,

3. QEEARIAT RIEFESERENTR, MRERITER, MR- PERENER.

79



OpenShift Dedicated 4 Operator

LEEr, ORI B AENLTER TRTN pod EMEEE T &

%}F Operator pod
B 51 o LA E O Subscription X%, #ILLTFERFTR, KL, Operator pod MBI ER
ﬂ—l_jkl;ﬁ\\io

%}F Operand pod

BT B R EM Operator, A RILIET HhA|E—/ N ARE, XEERNS Operator BN EE
LHHR (CR) MEEIHIES, Eib, Operand pod MEBEIEE AL, BRIE Operator R &L
e ERBAERSE N R BOR, EXFERT, FRRAXDEE LM pod HiE.

Hi 5w
o QIRINBSEH T RILFESS

4.1.9. #£H|% % Operator LB

RINBERT, HLRE Operator i, OpenShift Dedicated &FEHIF Operator pod ZEEIHp—4
worker TR, A, ERLERT, BAIEHEZ pod HEERFE T R—HT RL,

DUTFRBIHE T I AT gEFE2 Operator pod BRI E T ma—H T mBIIER
o WNRIEAHE Operator ERI—PNEN LA FR—HNRHNEN LT/
o MNRIMEMEHLE Operator TEENEMZRIIARDEL, LUE 7 E H MZE S RE 4 H] A S 4

& el LU £ Operator B9 Subscription X R AZRIIT K EE M. pod KREXMESK pod K K EX M BR il SR 4%
il Operator pod IR AE, TV RXEKMERBAERFARMAE pod WAIREM B —HMN, pod X
B ARV IEARSE XS pod AEEIE—T . Bid Pod RXHEME, EATLABGLE pod AEEIT M £,

PUFRBIER 7 a8 A 17 s R BAME SR pod RKEXMENS B X Metrics Autoscaler Operator SEf 224 E|
RPN ET A

¥ Operator pod HBBIE T SMETT S XD RBI

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/hostname
operator: In
values:
- ip-10-0-163-94.us-west-2.compute.internal
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FAEERHES
Q E 3R Operator B pod A 4 # ip-10-0-163-94.us-west-2.compute.internal #9777 s <A,

% Operator pod BMEEI AR EF ST KB R G

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/arch
operator: In
values:
- armé4
- key: kubernetes.io/os
operator: In
values:
- linux
#...

Q E 3K Operator B pod I E E| 2 A kubernetes.io/arch=arm64 1 kubernetes.io/os=linux /%8
TRk,

15 Operator pod BB — NS MEE T A Pod XIBHERE

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/hostname
#...

ﬂ ¥ Operator B pod B E| B app=test /% H pod BT s M pod KEKI4E,

B ik Operator pod KB — 1 HZMFE T R Pod R KEXMERAI

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:

- key: cpu

operator: In

values:

- high

topologyKey: kubernetes.io/hostname
#...
ﬂ — pod RXEkME, ©AFHIE Operator B pod AEEIE A cpu=high /7% pod BT m L,
AR

E %l Operator pod BB, BRI TEE :
1. BEZR% Operator,
2. MRFE, FHREREWT REIMCH ERmR KB,

3. Y@%E Operator Subscription & R LRI K E 4 -

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:
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requiredDuringSchedulinglgnoredDuringExecution:
nodeSelectorTerms:
- matchExpressions:
- key: kubernetes.io/hostname
operator: In
values:
- ip-10-0-185-229.ec2.internal
#...

'D 7500 nodeAffinity. podAffinity = podAntiAffinity, A x0IBXEMEERE, E8ETHE
BB AN BT IR ER 93
o EIAR pod BEIREMW T R L, HETUTHS :

I $ oc get pods -0 wide

=1
NAME READY STATUS RESTARTS AGE IP
NODE NOMINATED NODE READINESS GATES
custom-metrics-autoscaler-operator-5dcc45d656-bhshg 1/1 Running 0 50s
10.131.0.20 ip-10-0-185-229.ec2.internal <none> <none>
Hith BTIR

o T pod KELE
o THEYI KB

4.2. B S OPERATOR

e EE dedicated-admin B EHNEIRA, BRI LIEFHZEI{EA OpenShift Dedicated &&F L#Y
Operator Lifecycle Manager (OLM) Z&%&#] Operator,

—

IMFEA KX OLM WAL IR TE R —an & 22 (Al R FH B L4k 8 Operator EHT, URBEABE L
£/ Operator %%k Operator WENK AL, HFSHZFE 7 H Operator 4k,

4.2.1. #% Operator B

BZR%M Operator WITHIEE— 1N E#FHIE, FBHTRERFZEI Operator WEFHT, el LIBEREFHIE,
LAFF SR ER BRI M B FTHE $E IR #7,

1T R BB R FR A BE =K Operator M5, {BNESFZAE Operator RHIEHAE, B0, HHERFR
Al BERE1E Operator RN ARRFIUR ZTIRAEFHR (1.2, 1.3) HALITHINIEK (stable. fast) .

% o
_ IR B B %2k Operator BEUN L M RIHIE IHRISIE,
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IR MG Labs @3FL TN RIER, ATEBNEE S M#ESEHH Operator :
® Red Hat OpenShift Container Platform Operator Update Information Checker

IRET LUE R N AR 3R E T Operator Lifecycle Manager B Operator, FERREARAH OpenShift
Dedicated RS IFENBHVIER A A Operator kA&, AEEETF Cluster Version Operator B
Operator,

4.2.2. Bt{ Operator BB /&

& el LUEF OpenShift Dedicated Web 121l & B i Operator BIEHTHIE,

R

ANSRTT [ AR AL HE SRR R % B 1 Automatic, MBI RIEFTIAHE PIREFTHY Operator AR AN LAl
A5, INRHLHESEREIL N Manual, T FFEShi G IBRIE T,

SeRFH
e 2 HIfFF Operator Lifecycle Manager (OLM) %#2H Operator,

it

1. 7£ web #HIE#I Administrator Tl H, Sf1El Operators - Installed Operators,

2. RIGBEBRREFHIMER Operator &5,

3. # Subscription H7%5 T,

4. = Update channel T~ #7458 % 5,

5. RERRNEHIGE, AER Save,

6. XFiHE Bt ERIE 1T, BHBIFE. REE Operators - Installed Operators I

m, UIEREHRIHE, TlE, RERZLH Succeeded 1 Up to date,
5T FRAFHIARIEAIT I, EAILAM Subscription £ fh F ot A B #H,

4.2.3. Foitt /5N IER) Operator BT
IR B LR Operator BT F#XE N Manual, NI EEYFIEFIER L AT EHN, EFHARRERND
Tt AE T FT,

SeRFZ M
e 2 HIf#F Operator Lifecycle Manager (OLM) %#2H Operator.

Pk
1. 7E£ OpenShift Dedicated Web % & 89 Administrator ¥l /&, # A%l Operators = Installed
Operators,
2. WFHEEFHM Operator & 7~ Upgrade available )X 5., sIZEE#H B Operator BIA TR,

3. X Subscription I1% 71, {EfA%E#AENEHFE ST Upgrade status Fil TR, B0 : ©EI8E
£ 7R 1requires approval,
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4. = 1requires approval, A5 Preview Install Plan,

5 KRENHEAAFEHNEERE, EHERE, = Approve,

I3

6. iX[O1F|] Operators - Installed Operators I, LAMGIEBRFHHAE, RkE, RERXTH
Succeeded # Up to date,
4.3. MEEF kR OPERATOR
TE A A PR R EN 2 Bif#E B OpenShift Dedicated %£% L/ Operator Lifecycle Manager (OLM)
REH Operator,
HE
EZREFHRTERE— Operator g, ENIIBKRINFTTLENE T Operator, %A IEMih5E

2% Operator JRESRE FT—L IR, WMIBHMHZZEE, LF Terminating"RE, H5
B EF R Operator I MERE! "error resolving resource” JH 2.,

4.3.1. 5 Web 5] & MEEE IR Operator
ST AT LMER Web $#2HIE& MAR %L 68 4 22 7] FR I PR B R %E#) Operator,

FRF

o BELMEFAEA dedicated-admin fFREVIK S 1i[7] OpenShift Dedicated &% Web #I1 5,

iz
1. 7 AZ| Operators - Installed Operators T H.
2. 1E Filter by name FE IR E) S I A R FLAE KM EMPREI Operator, ARERE.

3. 7£ Operator Details TTE AT, M Actions 55 H%# Uninstall Operator,
Lt £ i 7R Uninstall Operator? X1E1E,

4. 1% Uninstall Bk Operator, Operator 882 #1 pod. 12BRLLERIE, Operator f{Z1Li21T,
NEERER,

IR VER2MIBR Operator EEEMTTE, SIEBE LKIRE X (CRD) M1BE KR
(CR) . Web ZHI & FUKLLZITHEBFTIRE ANNUERRN SRR REEEFIE
8, BIEEIE Operator EMFRIXLE, EAIpEHZFshllFR Operator CRD,

~

4.3.2. A CLI MEEE IR Operator
SRS AR LUER CLI MPTIL A& 22 A F R B R &8 Operator,

SeRFH
o HEILUEFAEE dedicated-admin fFREINK Fi/7] OpenShift Dedicated 5E%.

e OpenShift CLI (0c)Z BRI T HEk L.,
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iy =

1. MB{RTE currentCSV FEXFFRIN T 111 Operator ISR #THRA (40 serverless-operator) .

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

i Bl
I currentCSV: serverless-operator.vi.28.0
2. BRI (40 serverless-operator)
I $ oc delete subscription.operators.coreos.com serverless-operator -n openshift-serverless
it Bl
I subscription.operators.coreos.com "serverless-operator" deleted
3. A LE—%HH currentCSV 1E & it bR B R ép £ 22 A 4B, Operator B CSV :
I $ oc delete clusterserviceversion serverless-operator.v1.28.0 -n openshift-serverless
it Bl

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

4.3.3. 3T RIB9T

£ Operator Lifecycle Manager (OLM) #h, #NRMEITHBES| ML ITEV M BI5E &I Operator,
& 5] LATE openshift-marketplace fip 4 22 [A] R B B LU R SR BVE L -

i tH 7 B

ImagePullBackOff for
Back-off pulling image "example.com/openshift4/ose-elasticsearch-operator-
bundle@sha256:6d2587129c846ec28d384540322b40b05833e7e00b25cca584e004af9a1d292e"

it Bl

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

R, TTHSEFXNRBCAE, Operator TiEREZLSHKFA N,

e LGRS HBRIT R, SREFBRSSARA (CSV) REAMAE XN RERIFTRWBTIT R, EFHAURIHE, OLM
KEFHRE Operator WIEFARA,

FRFH
o BE—DRMEITH, FTEHERTRED]MIBHA R ER.
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BN LI A IERRR I S

. MZ%E Operator By#r % 22 3] 1K EX Subscription #1 ClusterServiceVersion X REI & :

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

i th o Bl

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

. THIBRAT I -

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

. MHBREERFARSS ARA -

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

. 1E openshift-marketplace &5+ 22 [ IR EXAR A KAV 1B & FRANAE K EC B PR &Y

I $ oc get job,configmap -n openshift-marketplace

i th o Bl

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

NAME DATA AGE
configmap/1de9443b6324e629ddf31fed0a853a121275806170e34c926d69e53a7fcbccb 3
9m30s

. MHIBRVEML -

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

XA AR 2 B TD A VT R B B AR B Pod R B0,

. MHPRECEBRST :

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

. 7£ Web #5& @ A OperatorHub E# %% Operator,
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o MERTDKINEFHRE Operator:

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

4.4. £ OPERATOR LIFECYCLE MANAGER #F Bt BB #F
INRTE OpenShift Dedicated & FELE T £/F1KI, Operator Lifecycle Manager (OLM) £BIEE
EREESERENRIEEIEM Operator, BE, Bt LEE S RN Operator EKBEEZLBRERS [T
ABE X CAIEF,
HibFiR

o FLELESERHMNIE

o FRI¥E Go. Ansible #1 Helm BICER % B R Operator

4.4.1. ZZE Operator W IBXE
INREE T ERESEREHE ORI, FH Operator Lifecycle Manager (OLM) iZ21THJ Operator &4fE&H

HE FHEESERERE LB, BE dedicated-admin B E&HNERE 5L LURIT ECE Operator BT [ k&
EIXERIBIEE,

5
BAIE T NEAZE Operands 202 pod AR X BIMEL &,

SREMG
o FEMAEZA dedicated-admin f& &R 117 OpenShift Dedicated 5E%,

AR

1. 7 Web #4& A 3/ ZE Operators » OperatorHub T,
2. %4% Operator # = Install,

3. 7E Install Operator TUE A, {524 Subscription X%, FHE spec OHTE—NPHEMNUTF

MR & -

e HTTP_PROXY

e HTTPS_PROXY

e NO_PROXY

4N -

HWAREIXERSubscription X REBE=

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

XEINME L EM A LMERZERUERE, LUMRAME AR ENEESEEIBE L
KREXE,

OLM X LB EBE N —NHTA IR, MRED KB T —NMELE, WA= ML EEFEH
nER, FEEESCRMRIMETBFITHM Operator &,

4. mili Install 8 Operator AIHtATE Ay & 22 A& A,

7

5. & Operator By CSV HINEMEX L ERAE, EBAURIEMERREIXE T BE UCEIMNEE
£, fig, =R CL:

$ oc get deployment -n openshift-operators \
etcd-operator -o yaml \
| grep -i "PROXY" -A 2

i th o Bl

- name: HTTP_PROXY
value: test_http
- name: HTTPS_PROXY
value: test_https
- name: NO_PROXY
value: test
image: quay.io/coreos/etcd-
operator@sha256:66a37fd61a06a43969854ee6d3e21088a98b93838e284a6086b13917f96b0
d9c

442 3 FABENX CAIED

L1 B85 dedicated-admin A &HE R 5 F A BN R FRIMBE L CAUERR, Cluster Network
Operator 2 A IRHAIEHFI RS CA LB EFH B ENMRF TR, BRI LUFINEFHMESIEA
Operator Lifecycle Manager (OLM) L2478 Operator 1, #IREH— A A (man-in-the-
middle) HTTPS R, XFEBEA.
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SeRFH
o {HAEZE dedicated-admin & & Fijj7] OpenShift Dedicated 5&%.
o (FRAREMSRMEE L CAIETEEE,

o £ OLM LZREHIZITFIER Operator,

ff

L=

S

1. TE#F7E Operator 1] MBI R ZE A R A —DERERS, FHEEUTIRE :

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

@ mEBHAT.

Q 7E K Cluster Network Operator SE A& FHHA .

OZLLEERNE, ERIEERSHNHA I BRTIET,

2. BEHIZH Subscription X8R, FHEE spec.config 284, 1%E80 A trusted-ca Ed B S /E
NEBEHEBFEBE L CAH pod FHENEER :

apiVersion: operators.coreos.com/vialphai
kind: Subscription
metadata:
name: my-operator
spec:
package: etcd
channel: alpha
config: ﬂ
selector:
matchLabels:
<labels_for_pods> 9
volumes:
- name: trusted-ca
configMap:
name: trusted-ca
items:
- key: ca-bundle.crt ﬂ
path: tls-ca-bundle.pem 6
volumeMounts:
- name: trusted-ca
mountPath: /etc/pki/ca-trust/extracted/pem
readOnly: true

@ ETEHE, R config 4.
e B EIRE LAPCER Operator I M pod.
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Al — trusted-ca &,
ca-bundle.crt T E/E HECEMETHE,

tls-ca-bundle.pem FEEF N EC BRI R,

QD00

A — trusted-ca BHE#,

P2 Y=
Operator BIERB RIRET/EFR LM A HA, F 7R x509 certificate signed by
unknown authority %, BME7EEF Operator 1T FFEABE X CA, theak
HEIXNE R, EXTERT, EAJLUER Operator BT %% mountPath 1% &/
trusted-ca B4 /etc/ssl/certs,

4.5. & OPERATOR 45

T f# Operator Lifecycle Manager (OLM) FBIRZURE, X FREFM KB REE Operator BRI IHIE

BEE, OLM L& 7T T HFIEX B RRIR S U RHATHIRME, XIFHBNT A B iFthiR g

Operator B2 1T,

4.5.1. operator 1] iR EY

T AT R S LA TR R B

R 41T HEROR KR

KR b

CatalogSourcesUnhealthy RAF@ETH— DL DB FKIRT R,

InstallPlanMissing ER DT IR R E TR,
InstallPlanPending RN REIT X IEEREH,
InstallPlanFailed TR & 1T X R
ResolutionFailed T 5] ARG L AR AT SR TI

ZXIN OpenShift Dedicated £ &# Operator H Cluster Version Operator (CVO) B, ©
i13% % Subscription %, [ T2 Operator B Operator Lifecycle Manager (OLM)
&1, ©flEH Subscription X%,

e

HinBR
o R RIBYIT I

4.5.2. fif CLI &%& Operator 1] FIA &

o1
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IREI LUER CLI &%& Operator A

FeREH
o AILUFAEAR dedicated-admin & &A1) [ EEE,

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

1. FJH Operator 1T :
I $ oc get subs -n <operator_namespace>
2. {#F oc describe s 5% Subscription HR :
I $ oc describe sub <subscription_name> -n <operator_namespace>

3. IEmHHIHA, #HE Operator 1T KR K EH Conditions #84. 7ELLTRAI

#, CatalogSourcesUnhealthy 442XV EH false R, FENFTER B ®REBEE :

it Bl

Name: cluster-logging

Namespace: openshift-logging

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

API Version: operators.coreos.com/vialphat

Kind: Subscription

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

ZXIN OpenShift Dedicated £ & Operator B Cluster Version Operator (CVO) EIE,
i13%% Subscription %, [ T2 Operator B Operator Lifecycle Manager (OLM)

&1, ©flE%H Subscription X%,

4.53. fFf CLI &%& Operator B ERIXS
IEAILMEA CLI & Operator BEIREIA S,

FeREH
o TAILUFAEAR dedicated-admin & &A1) &R,

o B% %k OpenShift CLI(oc).
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B
D
it
i
e}
&
=)
R

iy =

1. SIS REEFERIE, Fl0, KLk openshift-marketplace #7422 (6], 1%n 422 (A
FERESCRMBXIR :

\J

I $ oc get catalogsources -n openshift-marketplace

i th o Bl

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

2. {# oc describe M5 RENE * B RIBEHIFEBIIAS ¢

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

=1
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/vialphat
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
#...

ELEAIRE YD, KEMRIBIASE TRANSIENT FAILURE, IhiRASIRT B BREILERER
HE LA

3. B OIR B SRR e & 22 (R BN pod :

I $ oc get pods -n openshift-marketplace

it Bl

I NAME READY STATUS RESTARTS AGE
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certified-operators-cvonn 1/1 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  ImagePullBackOff 0 3m55s
redhat-marketplace-57p8c 1/1 Running 0 36m
redhat-operators-smxx8 1/1 Running 0 36m

EaRZEFPAEE RN, fEIZemAZEFGHBFKRUE— pod, ERIEAIRAI
&, example-catalog-bwt8z pod HIRZ 2 ImagePullBackOff, LHIRASRRHIEE RIRIZES|
BHREFEERH,

4. f£F oc describe 5 E pod LUKERE L FHER -

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

fr =1
Name: example-catalog-bwt8z
Namespace: openshift-marketplace
Priority: 0
Node: ci-In-jyryyg2-f76d1-ggdbg-worker-b-vsxjd/10.0.128.2
Events:
Type Reason Age From Message
Normal Scheduled 48s default-scheduler Successfully assigned openshift-
marketplace/example-catalog-bwt8z to ci-In-jyryyf2-f76d1-fgdbg-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: ErrlmagePull

FERImErRAE S, HRHERRE T BENRS I FRGER R EmIE AR E. Fla, 3R
SR IE AR EEE R EE R EIUEM registry A,

Heth TR
® Operator Lifecycle Manager #:&#175/E — Catalog iR

o gRPC X# : iEEIIRS

4.6. EIF OPERATOR %14

e 7B A dedicated-admin B EMEER G, EALUER Operator Lifecycle Manager (OLM) &3
Operator 44,
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https://grpc.github.io/grpc/core/md_doc_connectivity-semantics-and-api.html

4.6.1. &3 Operator 514

£ B % dedicated-admin ABHEEG, EAEEH LR Operator IR EMZ L HF Operator &£, &
1ER, Spec.Overrides [£51F ) Operator Sk =% Spec.Conditions [EFIRRBISEM, ST
dedicated-admin EIE i 72 Operator Lifecycle Manager (OLM) 53 iR &5 IR SHI1E 5.

HINER T, OperatorCondition X R A1F1E Spec.Overrides #4H, BEEIEE RN
T dedicated-admin £ f&, Spec.Conditions #{HiAR1F1E, BEHA S RMNSIRNEE
X Operator MmN L,

g0, — Operator WERIIRA, BHRASKESMERFAALN, EXMHBERLT, REMEEFATHH
B, EABSRFEEFH Operator, JXATLLEIT7E OperatorCondition %1 58 Spec.Overrides %51 #3710
type 0 status 3k&E & Operator 43R LI,

FeREH
o EAILUFAEAR dedicated-admin & &A1) [ EEE,

e B4 OperatorCondition X[ H Operator, {#F OLM &%,

1. 4@’ Operator #J OperatorCondition %% :

I $ oc edit operatorcondition <name>

2. TEXTRAZRIN Spec.Overrides #14H :

Operator FHEZRHI

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
status: "False"
reason: "migration”
message: "The operator is performing a migration."
lastTransitionTime: "2020-08-24T23:15:552"

ﬂ foiF dedicated-admin F P S A B ERSER N True,
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4.6.2. B3 Operator LU{# A Operator &4
Operator Lifecycle Manager (OLM) B HENBATTER ClusterServiceVersion FREAIE— 1

OperatorCondition 7R, CSV MFTARRS K- #2#%F RBAC, LUES Operator IEH
OperatorCondition X E,

Operator {EE I 71 4 H B 28 Operator 3{# FH operator-lib &, LUEFEH OLM #FE Operator 7, ©

AL E B OB YE. BXE Operator SR IXE N Operator (FEEMELER, 1ESH/5F Operator &
A

4.6.2.1. HEBRIAMAE

HTHRERERS, OLM il NTERE OperatorCondition FfRXRAFHALKM, Fit, EFF Operator

5489 Operator, 7EF pod BIFAZEIRIILE N true BIN X B ERINS . XN Operator 124t 7 — N5 IR
H, ATERGEHNEBIRE,

4.6.3. H 5TIR

® Operator &4

47. EEBBE N HXF

B 7A dedicated-admin & & Operator B x84 A G A LAE A OpenShift Dedicated H1H#J Operator
Lifecycle Manager (OLM) £ {41 &&= QBB ERITENEE LB X,

BF

Kubernetes EHiF AL ARA PRI L AP, HLL, MEAMBR API B9 Kubernetes
hiR A& #) OpenShift Dedicated kR AFFa, Operator FoiEE MR API B9 AP,

IMRENEBHFERBEE LBXR, EFSHZESH Operator 5 OpenShift Dedicated R A FERS
M, AT #REZHE X Operator {EE MM BT HIIB BIFHER, LAASBhEE 7 T4 % 0] &
FBA LR FARIFI,

Hith BHR

o ZTIE1RMHH Operator B3x

4.7.1. FoRF

o B%&%& opmCLI,

4.7.2. EFXHEHEF

HF X I H 72 Operator Lifecycle Manager (OLM) I B FR XM RITER, ER2ETF4XA (USON
= YAML) FIERH SQLite BEERANFARNEBEY, HFEEERAEHRS.
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BF

M OpenShift Dedicated 4.1 18, BERIABIZIIEIREH Operator B SR UEF XHFHI B Fi%
NA M, B LUTEBY SQLite BIBFER R LB 410, ATF OpenShift Dedicated 4.6 9
ZRIALLIE IR LY Operator B %,

5 SQLite BHEFEHRAMERE opm Fanh. IRSHMZHEECHKRFR, FHHEUGHIRRA ]
PR ThEEMD#ZFF, BW/ATFEAEFAMN SQLite BIEZEBINE XK,

7% opm Faa SR EER AT SQLite #HIEZFEH, 40 opm index prune, ©11TEFEA
EFNHHBERIER. BXEAETXHHNERMNELZER, ESMH Operator Framework
TaB.,

4.7.2.1. QI E T XHHB KR

R LUER opm CLI /B — 1N ERBR, ©ERMNE (EFXHLIAR) &= (JSON = YAML) ,
B2 FAM SQLite BIBERR,

FERFH
o B2%&%& opmCLl,
e &7 podman kR4 1.9.3+,

o CIBRINF AR HEZTITRF Docker v2-2 BY registry,

1 MAMEE S :
a ETUTHS, HERIR—ABFE :

N

I $ mkdir <catalog_dir>

T opm generate dockerfile o34 4 B AT 48 B S5 &AM Dockerfile :

11T
$ opm generate dockerfile <catalog_dir> \
-i registry.redhat.io/openshift4/ose-operator-registry:v4 ﬂ

Q@ =R -ITEIREEHLEREMBHUR, BN Dockerfile BRI L HFHIR,

Dockerfile I SEE E— S OB XBERATHERNRBRA :
e R

L— <catalog_dir>.Dockerfile 6

‘ |— <catalog_dir> @)

@ xExX

9 Catalog B3¢
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9 opm generate dockerfile #p % 4 E I Dockerfile

c. iZ1T opm init €45, M Operator WS E VIEFHE % :

$ opm init <operator_name> \
--default-channel=preview \

—-description=/README.md \ @)
--icon=./operator-icon.svg \ ﬂ
--output yaml '\

> <catalog_dir>/index.yaml

operator B package, name
TERIEE RN IZIT I RRIA BB SHE

Operator #J README.md =& H & SRS =&E
F| Operator KIFRBYER R

A& : JSON 2% YAML

O3 B SRECE SRR R

QD000

thep SRR E I B RELEB X 4 X olm.package FEFRMECE blob,

2. i217 opm render x5 [E B SRRMNIAL S

$ opm render <registry>/<namespace>/<bundle_image_name>:<tag> \ ﬂ
--output=yaml \
>> <catalog_dir>/index.yam| 9

ﬂ RIS SR spec
@ ERBEXHHEE

X

3. NIRMFSDRMIEREB, Fl0, RIBEHISERLLITRE, FRHERME
<catalog_dir>/index.yaml 3Z{4 b :

yia s Epl

Gk

PR EYBE— M,

>\_<_:Il1j-{

schema: olm.channel
package: <operator_name>
name: preview
entries:
- name: <operator_name>.v0.1.0 ﬂ
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BAEEERES

ﬂ MEE <operator name> ZJ5. A vHEEAE (). BN, £BLZELH opm
validate 345,

4. BUFEFXHHEF
a. ¥4 B3 B*iZ17 opm validate 6%

I $ opm validate <catalog_dir>
b. BEHIRIBES N O
I $ echo $?

it Bl

| 0
5. i21T podman build S-S B R ¢

$ podman build . \
-f <catalog_dir>.Dockerfile \
-t <registry>/<namespace>/<catalog_image_name>:<tag>

6. FF B RERHEEER] registry :

a. MNRFE, 1217 podman login €35 5 B¥5 registry H 1T B R RIE :
I $ podman login <registry>
b. i21T podman push % 4 JE#E3% B R ¢

I $ podman push <registry>/<namespace>/<catalog_image_name>:<tag>

HinBR

e opmCLI&ZE

4.7.2.2. BHSOTIEE T X489 E KB

A LAMER opm CLI g IEEAE T XA E AN B FE&. @i RIIA B XEERNAR,
BRILREFEEHRE R, fim :

o NINEH4E

o HEREMHE

o EHIBENMHERE

o AR EME. FEMMASHNFTRER
RE, EELRREERYE B RHEFRRA,
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FRFM
o HEEMI(FItEBLUTHE :

o

opm CLI,

o

podman kit A 1.9.3+,
o EFTXHRIBRHRK,

o BREESIE XML ERREr B L1,
INRIEZRBWIBIER catalog B, EHIRERFFEMK Dockerfile, MNEE
" QI R TF ST B SRR R 9D BR L B SR IR,

W
il
i
3
O

i =
1 LA YAML &30 B R RGN FIRERE catalog B XA B index.yaml ST :

$ opm render <registry>/<namespace>/<catalog_image_name>:<tag> \
-0 yaml > <catalog_dir>/index.yaml

: %%, MEELUER -0 json FEE L JSON #& ki .

2. FMEH index.yaml X4 R BEL N RIS

BF

EBFHAGMACRE, RAERETEF—TAF, BRZAAHEEXHNFRE
MADEHEA T HAIEFIE L EHRRE, UBRERZREANA,

e NN Operator, IHRR"CIBETXHMBRHEK TRFLUBRYMGE. WAGFIERE
B PRI TR AF,

o Efff& Operator, iEMMRS 4 E48%H olm.package. olm.channel #1 olm.bundle blob
HEE, UTFREAZRT —NEEMRIES, FTEEMB ZH PR example-operator {4

2 :

Bl 4.2. kRSB =B
defaultChannel: release-2.7
icon:

base64data: <base64_string>
mediatype: image/svg+xml

name: example-operator
schema: olm.package

entries:

- name: 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'
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- name: example-operator.v2.7.2
replaces: example-operator.v2.7.1
skipRange: '>=2.6.0 <2.7.2'

- name: 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

1

il
=

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: MyObiject
version: vialpha1l
- 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>
relatedlmages:

- image: example.com/example-inc/example-related-image@sha256:<digest>

name: example-related-image
schema: olm.bundle

B
g

e Ty Operator RMHIEHFRER, HHRERETSVHESH index.yaml XHEEM B A
—* deprecations.yaml XX, &% deprecations.yaml XXHERNHIFEIE, ESE
"olm.deprecations schema",

3. RIFEMEK,

4. FUEBEX :

I $ opm validate <catalog_dir>

5 EEBRX:
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$ podman build . \
-f <catalog_dir>.Dockerfile \
-t <registry>/<namespace>/<catalog_image_name>:<tag>

6. FHEHFHBREEHEIEE registry :

I $ podman push <registry>/<namespace>/<catalog_image_name>:<tag>

1. 7 Web #Z=#]&H, # A Administration » Cluster Settings — Configuration Tl #H]
OperatorHub BC & %R,

2. RINBRESKEHFINEBRIE, LUER pull spec BTFEFHBE K&K,
MEFZER, ESHATH RINGR R EEEDRINE SRR,

3. EBXRATF READY SR &SJE, # A Operators » OperatorHub T, REEMBEHWENRES
R BRTE Operator 73R,

4.7.3. EEF SQLite B &

BF

Operator B3k SQLite HIBZEB AR — N FHNIIEE. FRHWIEMASTERE
OpenShift Dedicated A, FHEMAHEZFF. BE, XNIERELUEEIAITRA A #
bR, BERBUIEHESEFRER,

& % OpenShift Dedicated A B F A BRI EETHEEM R FTFIR, 1ES M OpenShift
Dedicated Z1T3E 10/ S FHHNIHRAIZIEEER D

4.7.3.1. QB ETF SQLite KB Btk
IRE LUEF opm CLI R#E SQLite HUBEX R QBRI iR,

SERFEH
o B2%&%& opmCLl,
e &7 podman kR4 1.9.3+,

o CIRINF AR HEZTITRF Docker v2-2 BY registry,

1 BEI— P HRIRAE|

$ opm index add \
--bundles <registry>/<namespace>/<bundle_image_name>:<tag> \0
--tag <registry>/<namespace>/<index_image_name>:<tag> \
[--binary-image <registry_base_image>]

ﬂ BIRINEIZRS| PRI SRR LE S 2 RRRFIR,
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© FERINBREBNBURITE,
9 Ak« AT N BRIBEIRS AL registry EIEIE,

2. [SFEBIRIRHEIEER] registry.
a. MMRFE, 5B#7 registry FHTHREILE :

I $ podman login <registry>
b. #XEFREIHE :

I $ podman push <registry>/<namespace>/<index_image_name>:<tag>

4.7.3.2. B ET SQLite BBtk

1E4% OperatorHub 2B N A5 A B E X ELIHRIEMWBRIER, 25 dedicated-admin A &HEE A
LUE S S S R AR INEIZR B |51 SR SR B PRI RT A Operator REFRFTIR S,

& A LUEF opm index add @4 X EHEFEENFRSIHiK.

SeRFM
o B2%&%& opmCLl,
e &7 podman kR4 1.9.3+,
o EFHEZEE registry BIFRBIHE &,
o 5|ARBIHRIIAE BXIR.

1 BERIRA S EEREHR ARSI

$ opm index add \
--bundles <registry>/<namespace>/<new_bundle_image>@sha256:<digest> \ﬂ
--from-index <registry>/<namespace>/<existing_index_image>:<existing_tag> \g
--tag <registry>/<namespace>/<existing_index_image>:<updated_tag> \6
--pull-tool podman

--bundles IIEEEERMEIFREIHH. LLUES 2 REVISIH SRR,
--from-index IR &H8 E  RIHEIZHIFRE ],

--tag PR HEE BN A B EHTRIRE | BREV B IR,

0009

--pull-tool FREHEER TR A RHERHNIE,

Hep:

<registry>
187 registry B9EHNLE, #0 quay.io =X mirror.example.com,
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<namespace>
{8 7E registry FIap 44 22[F], 40 ocs-dev =% abc,
<new_bundle_image>
IEEZERINE registry TSI 2R, 20 ocs-operator,
<digest>

e EINS SR SHA 5% 1D 8=,
c7f11097a628f092d8bad148406aa0e0951094a03445fd4bc0775431e1683a41,

<existing_index_image>

18 E 2 BIHEIXMIEEIR, 40 abc-redhat-operator-index.
<existing_tag>

18 TE 2 UHEERI AR TS, W 4o
<updated_tag>

IBEEN AR EHNRSIGRERITE, 1041,

~Bleem

$ opm index add \

--bundles quay.io/ocs-dev/ocs-
operator@sha256:c7f11097a628f092d8bad148406aa0e0951094a03445fd4bc0775431ef683a
41\

--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. HEXTHTHOSREI B

I $ podman push <registry>/<namespace>/<existing_index_image>:<updated_tag>

3. Operator Lifecycle Manager (OLM) &I HERNBEDRIEBRRFSI ANRSIHE, %
FREERIRMF TGS -

I $ oc get packagemanifests -n openshift-marketplace

4.7.3.3. 11 EE T SQLite MR35k

EF Operator Bundle Format B3R B| 542 Operator B XMARSLIRE, EALUTIESK prune (5
) MRIEEMITEaIRUNNFAERE], QIBRSEEEER Operator BRZRSI B,

SeRFZ M
e &7 podman kR4 1.9.3+,

e grpcurl (B=FmSITIE)
o B2%&%& opmCLl,

o JjlAl3z#F Docker v2-2 B registry

it =
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1. &5 B¥5 registry #H 1T B D IIE -
I $ podman login <target_registry>

2. BECESRAECIESRIhRHEIIR,
ST BB A SRTRERS| Hfk. B0 :

a.

P2y
$ podman run -p50051:50051 \
-it registry.redhat.io/redhat/redhat-operator-index:v4

it Bl

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
b. E— MMM LIREIEH, FH grpeurl S IKENHZRSIRENTEGETIE -
I $ grpcurl -plaintext localhost:50051 api.Registry/ListPackages > packages.out

c. 1% package.out X, FAEZRBELIIRAMNP NG LT FH0 -
RHa5k sl

"name": "advanced-cluster-management”

}

"name": "jaeger-product”

}

{

"name": "quay-operator"

}

d. E&HIT podman run e THAIRRTER, & Ctrl 7l C F LB HE,

3. BITU T REBEEN G BUNNFREIRRSI

$ opm index prune \
-f registry.redhat.io/redhat/redhat-operator-index:v4 \0
-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

Q@ =iEmmzal

3R
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© =ZRBMTHSMESEA,

9 HSEAT IBM Power® #1 IBM Z° £5f& : Operator Registry £l & #15 BH: OpenShift
Dedicated 58 FE ARA R AR A L ERBIPRE

Q BT EEMEIHTRSIHRIE E URE,

4. BT T oSSR HRIRHEEEI B AT registry:
I $ podman push <target_registry>:<port>/<namespace>/redhat-operator-index:v4

Hh <namespaces 2 registry _EREMIIA R ZEA,

4.7.4. BREHM pod Z2 A

OpenShift Dedicated 411 8| AT Pod Z£/EA, LR pod Z&brf, FHAET SQLite BWEAFHER
Fa R B SRR UL R 7E OpenShift Dedicated 4.11 iK1z 175 BR pod T2 HIF1 4 58I opm CLI TEAR
$Q

£ OpenShift Dedicated 4 A1, #r&ZRIBRIE ARSI pod 22, MINBFKREREEXNXEN
legacy,

TTXIFELLUEE OpenShift Dedicated X 1THRAH & IEFTA 6 & Z2 [RIBIROARR B0 B, 294 & R Ram S,
B3R pod Mg R £ E T XS RIR pod REIAERE, MREMNERRGREEREN pod RE
e, TUis /i B IXE A & ZE A B9 pod A AR,

=1
NREFRBLUZRAXIZTETF SQLite WWE KR pod, NAFFEETE OpenShift Dedicated
4 hEFHTERIR,

BRE, BUEREEREBGRE FREZER pod L2 E T2 T, MNREARFZEVE KRS
. REBFRBERZIR pod Z2iEH Ti217, EBHBRBRETEASTELER OpenShift
" Dedicated IR AH217,

e BxEE, BRI LLBT TR T E—REREAEZR pod ZE5mHIFEAME
o JHEM BRI IET XHME RIER,
e f#f OpenShift Dedicated 4.11 St E mARA A I opm CLI TERAEH M B KR,
pa -3
SQLite #IBEB XA CFER, BMHABAIEIRF, EUBRNLTHRAS, TXH
SQLite BIEFEE R, BRNFEIBIETXHMERIER. M OpenShift Dedicated

AN FFIE, BRIABIZIIEIRMAY Operator B RUE T XU B R A ., ETXHMBE R
B %R pod & 55 hl3E A,

INRIEAIERT SQLite BIEEBFEHR, B KIBRIETXHHBEFBN, BALUGEREEE
RFAHREINPRIZIT,

Lth BT IR

\
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o THMHEIE pod ZEHEA

4.7.4.1. % SQLite BB EB X IBBR T XHHNE R
B LS EFERN SQLite BIRER LB XEH NETFTXHHBEFE R,

FoRFMH
e SQLite #¥EEHE TR

o AILUFAEA dedicated-admin & &A1) [ EEE,

o RATI{FIL_E OpenShift Dedicated 4 X ## opm CLI TEMRHHRA,

it =
TR, fF SQLite BiEEBFIREETXHNER

$ opm migrate <registry_image> <fbc_directory>

TUTSS, NEMNETSUERIBE FEERK Dockerfile :

N
™

$ opm generate dockerfile <fbc_directory> \
--binary-image \
registry.redhat.io/openshift4/ose-operator-registry:v4
SR
o 4B Dockerfile ATLAMYEE, FRICHHEEE! registry.

i |

L th B iR
o HEEEPRMEFIR

\

4.7.4.2. BE SQLite BUIEEH F &
IR B LUEF OpenShift Dedicated hRA 4 5 # opm CLI TEMEHTARAEZRE SQLite IEZFE B X5 KR,

FoRFH
e SQLite #¥EEE TR

o EATLUFAEA dedicated-admin & &A1) [ EEE,

o RAETI{FIL_E OpenShift Dedicated 4 X %8 opm CLI TEMRHHRA,

it =

T T4, EH opmCLI TEMNRFIRAZTEB R :

registry.redhat.io/openshift4/ose-operator-registry:v4 \

ey
$ opm index add --binary-image \
--from-index <your_registry_image> \

p=li
o)
3R
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I --bundles ™ -t \<your_registry_image>

4.7.4.3. Bdi& B R LUEAALNBRIZTT

INRIEAFIERT SQLite BIEEBFEHR, B TIBRIETXHMBEFBN, ERILUPITUUTEREU
AR B RIRERIA pod RE 5 GBI RRAIZT

o EEXRENFFNFERLEEAKEN legacy, IIRFTRFRENE RERIBNRZ1T, B
FEEIANE KL EELX BN restricted,

o NEUESFFN pod REim MO E KIR & ZE A,

SQLite BIEZEB FRAEFA, BMHARWIIEF, AURNLITHREAF, T
SQLite BIEZERRN, BREFEIRIETXHMNEFBN, EFXHHNBEFRESZIR pod
" LEEHRE,

FoRFH
e SQLite ¥¥EAEE IR

o EAILUFAEAR dedicated-admin & &A1) [ EEE,

o IIHZITHAEFH pod BL M AR baseline = privileged B pod B B Frés & Z2 /6]

it =

1. @51 ¥ spec.grpcPodConfig.securityContextConfig /7% % & legacy F4 5
CatalogSource & ¥, #1TFHIFIR :

CatalogSource & X =l

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

name: my-catsrc

namespace: my-ns
spec:

sourceType: grpc

grpcPodConfig:

securityContextConfig: legacy
image: my-image:latest

R
1£ OpenShift Dedicated 4 A1, spec.grpcPodConfig.securityContextConfig FEXERIXE N

legacy. fELLEHI OpenShift Dedicated Z1ThRANA, ITXIFKIMXBIFERN restricted, MR
IR B Sk LA Z R e Tia1T, BIEFIIRRFERIXEN legacy.

2. Yq%E <namespaces.yaml X4, FHKE pod T EAIERINEIE RRMAZEF, WA
s :

<namespaces>.yaml X#R 1
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apiVersion: vi
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>"

ﬂ Wi 7 4r & 22 (5] R NN security.openshift.io/scc.podSecurityLabelSync=false /7% 3 %
] pod Z2IFE RS,

Q N pod £ A pod-security.kubernetes.io/enforce /1%, J$Hr% X & baseline 5
privileged. f&H baseline pod Z£EESR, RIFMEAEFPHEMTFNHEE
privileged ECiE 5.

4.7.5. EERBPRINE KR

5 B KIRARNIE] OpenShift Dedicated &E¥ vl 0 A & Il 1% 4% Operator, 274 dedicated-admin &£
HE R 5 AT LA — 1 CatalogSource % & E5| A5k, OperatorHub R BEREREFTAF R
EQ

R

FHE, EALUFEAR Web 25 8EEHXIR, 7£ Home - Search TIE T, #E#F—H, = Resources
THIZH FH3E3R CatalogSource, ERTLAGIE. FH. MikR. ZEERHRERBRE,

FeREH
o (EBRFHEETRBIGIRE registry,
o RAEILIMEAER dedicated-admin A& i) A&,

1. B8 —4 CatalogSource IR ¥5| AR5,
a. RIBEHHRELRLULTHRE, FHEEHEFN catalogSource.yaml 3 {4 :

apiVersion: operators.coreos.com/vialphai
kind: CatalogSource
metadata:
name: my-operator-catalog
namespace: openshift-marketplace ﬂ
annotations:
olm.cataloglmageTemplate: 9
"<registry>/<namespace>/<index_image_namex>:v{kube_major_version}.
{kube_minor_version}.{fkube_patch_version}"
spec:
sourceType: grpc
grpcPodConfig:
securityContextConfig: <security_mode> 6
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image: <registry>/<namespace>/<index_image_name>:<tag> ﬂ
displayName: My Operator Catalog
publisher: <publisher_name>
updateStrategy:
registryPoll: @
interval: 30m

MREHLEERBENFIAEMAEEFNAF£BA A, F18%E openshift-marketplace
RZEE, BN, EEILUEE— DN RREMH G R (R RN BRI TR HF RN a8 %
&) =T A

A% : ff olm.catalogimageTemplate T f# % B HRE|HE LT, HERA—ITHEA
Kubernetes SRBfNR AL R, 1A BHRIT 16 BARMRIT TR,

157 legacy =X restricted HI(H, MREH LB LFER, NEINEN legacy, ELLEHY
OpenShift Dedicated Z{ThRAM, 1T RIEKINE S restricted, MREHBRTITEGFEA
restricted f{[R;217, BIEFIFHFEXER legacy.

EERIFR, MREEEERBMERET IRE, W wva, NEXIR Pod RfERAEK
pull 5% Always, XFEIKE pod A EE DI BSR BT ER. MREEETHE, 40
@sha256:<id>, NIFHRIIENEEE /) IfNotPresent, XEIRE (NIE T R L R FTEMIEE K
i RIELEE R

9 BE L B SRR &R,

© ERRTUBDEIRALURIE BT

O o o o

b. fHFIZ {4 {E CatalogSource %K :

I $ oc apply -f catalogSource.yaml

2. FAERDEIELUTHIR.

a. 1% pod:

I $ oc get pods -n openshift-marketplace

it Bl
NAME READY STATUS RESTARTS AGE
my-operator-catalog-6njx6 1/1 Running 0 28s

marketplace-operator-d9f549946-96sgr 1/1  Running 0 26h

b. IMEBXIR :

I $ oc get catalogsource -n openshift-marketplace

it Bl
NAME DISPLAY TYPE PUBLISHER AGE
my-operator-catalog My Operator Catalog grpc 5s

c. RERHRFHR
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I $ oc get packagemanifest -n openshift-marketplace

i Bl
NAME CATALOG AGE
jaeger-product My Operator Catalog 93s

ITE, 8™ LLTE OpenShift Dedicated Web 12l4& Ari@ it OperatorHub %% Operator,

Hth BHR

® Operator Lifecycle Manager B2 F175/E — Catalog j&

4.7.6. HIERBE LB X%

£ B A dedicated-admin BEHNEE G, EoJLLEMIREXE B FIREMBRZ sIRINEISEEHIE
7 X Operator B3,

FeREH
o AILUFAEAR dedicated-admin & &A1) [ EEE,

it =

1. 1 Web #Z#I& B9 Administrator #i& /), # AZ| Home - Search,
2. M Project: FIkARiEFE—1IE,

3. M Resources %&£ CatalogSource,

4. A EM PR B KB Options 3 , $R/G = Delete CatalogSource,

4.8. BR POD iE

YRR B grpe B Operator Lifecycle Manager (OLM) B3kIRE X spec.image If, Catalog Operator &
BIE—MREE LHEEAREN pod. KINERT, It pod EMEHEXUTHE :

e 1A kubernetes.io/os=linux 17 =i%E#¥ 25,
o BRALEJ & : system-cluster-critical.
o HHBAMR,

ENERA, EALLRAITIE CatalogSource X RBIAIE spec.grpcPodConfig &8 4 HHFEE SR B 351X
(A,

m
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BF

Marketplace Operator openshift-marketplace 1 51 E X221\ 8 OperatorHub B E

& (CR). Lt CR & CatalogSource #f%, MR&Ei{E/{E CatalogSource X K H
spec.grpcPodConfig 284 RHIFEE, ] Marketplace Operator 2 Bk E X &8k, B
INMERT, MNREIEW T CatalogSource X & B) spec.grpcPodConfig 9 FHIFER,
N Marketplace Operator & BBk EiX L H K,

EFAMENL AT CatalogSource KR, EAEAREA—NEKIAH
CatalogSource X,

Hi 5w

e OLM B ZFHBIR —» Catalog source

4.8.1. TEAH F|Z BRI CatalogSource KR

f&a i 2 A 2L CatalogSource X5, *f CatalogSource ¥R (f01EFJR pod) [N AEIA#L
A, HBRIA CatalogSource X RHEEAFTAEHNMEERE, HEERINEE, BRANBERT, WRE
&4 CatalogSource % §# spec.grpcPodConfig 9 B FER, Marketplace Operator & BBk & ixX

%EE&O

Marketplace Operator openshift-marketplace 7 5i &2 OperatorHub FIEX1I\ B & L HR
(CR), OperatorHub &I CatalogSource %,

ZHFAMEBS AE CatalogSource %R, ElELZEA—1E1IAH CatalogSource X%,

¥ =
o ETEAMIHIZMATAZIA CatalogSource MR, HHIALUTHS :

I $ oc patch operatorhub cluster -p '{"spec": {"disableAllDefaultSources": true}}' --type=merge

g
G 7 L AT LU BRIA OperatorHub CR ECi& HZEFFA CatalogSource X RN
Q EX &R

Heth BHR

® OperatorHub BE XL HR
4.8.2. & B IR pod BT mkfEds

SeRFEH
e REVH CatalogSource X5, TE X 7T spec.image

o ATLUFAEAR dedicated-admin & &A1) [ EEE,

o il CatalogSource X RFHRIN=KIEN spec.grpcPodConfig 4, FEHEBESUTHE :

12



grpcPodConfig:
nodeSelector:
custom_label: <label>

Hrh <label> 22 FEH R pod AT BT USRI,

HiBR
o FAT RIEFEHRN pod MEERET =

4.8.3. BEH KR pod BT LR K BT

SoREH
e RKEVH CatalogSource X5, TE X 7T spec.image

o EAILUFEAEA dedicated-admin A& &A1) [ EEE,

o % CatalogSource X RIHHRINKIEN spec.grpcPodConfig 4, FHIASLUITHEA :

grpcPodConfig:
priorityClassName: <priority_class>

Hrh <priority_class> 2Tz —:

o Kubernetes 1B K 2 — : system-cluster-critical = system-node-critical
o ATHEIIMLAENNEERS (")

o FEFEMFBE LIMEIE

TELFIBIRR AR, ME—rTLUEERER pod E S22 priorityClassName, X7 LUEIT ¥
operatorframework.io/priorityclass ;¥ #2731 % CatalogSource % §RF L, FI40 -

apiVersion: operators.coreos.com/vialphait
kind: CatalogSource
metadata:
name: example-catalog
namespace: openshift-marketplace
annotations:
operatorframework.io/priorityclass: system-cluster-critical

#NR CatalogSource i REFTE X T 3EARHN
spec.grpcPodConfig.priorityClassName, Ef# (L& TEESH.

e Pod L&A

13
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4.8.4. ZEBXE pod WAR

FeREM
o RJEIM CatalogSource %, &L T spec.image

o EAILUFAEA dedicated-admin & &A1) A EEE,

o Y%k CatalogSource X RFFHINKIEN spec.grpcPodConfig #4y, FHESUTHA :

grpcPodConfig:
tolerations:

- key: "<key_name>"
operator: "<operator_type>"
value: "<value>"
effect: "<effect>"

4.9. TROUBLESHOOTING OPERATOR RY|r]zl

NRiBE Operator [J#, EISIUE Operator 1T HRE, EERFHM Operator pod BERR, FHKE
Operator BELLFHITIZ B,

4.9.1. operator V][RR I EY
TR AT s AR HROR 2R 8
R 42T HRR KR

KR fed

CatalogSourcesUnhealthy RAF@ETHN—D S DB TR R,

InstallPlanMissing ER DT IR R E TR,
InstallPlanPending RN ZRE TN IEEREH,
InstallPlanFailed TR & 1T X R
ResolutionFailed T 5] ARG L AR AT SR T

o pa -3

EKIL OpenShift Dedicated &% Operator B Cluster Version Operator (CVO) B, ©
i13%% Subscription %, [ T2 Operator B Operator Lifecycle Manager (OLM)
&1, ©flE% Subscription X%,

Hin 5w
o BEREREX

14



4.9.2. {8 CLI &%& Operator 1T R A

IREI LUER CLI &% Operator A

FeREH
o ATLUFAEAR dedicated-admin & &A1) [ EEE,

e B%%k OpenShift CLI(oC).

ff

L=

1. FJH Operator 1] :

S

I $ oc get subs -n <operator_namespace>
2. {#F oc describe fp 5% Subscription HR :
I $ oc describe sub <subscription_name> -n <operator_namespace>

3. IEMmHHIHA, #HE Operator 1T KRN K EH Conditions #84. 7ELLTRAI

1

i
&

#, CatalogSourcesUnhealthy 42XV EH false KR, FENFTER FHE ®REBEE :

it Bl

Name: cluster-logging

Namespace: openshift-logging

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

API Version: operators.coreos.com/vialphat

Kind: Subscription

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

EKIL OpenShift Dedicated 5:&% Operator B Cluster Version Operator (CVO) B,

=

i13%% Subscription %, [ T2 Operator B Operator Lifecycle Manager (OLM)

&1, ©flE%H Subscription X%,

4.9.3. @ CLI & & Operator BXRIAA
IRETLUER CLI & %& Operator BSRIRAPIRA.

FeREH
o TAILUFAEAR dedicated-admin & &A1) [ EEE,

B
g
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=

16

L=

1. SIHAGREEFHEFIE, B, KLk openshift-marketplace #3422 (6], 1%n 4422 (A F
FERESCRMBXIR :

e B% %k OpenShift CLI(0c).

I $ oc get catalogsources -n openshift-marketplace

i th o Bl

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

2. {#H oc describe 5 RENE * B RIBEHIFEBFIAS ¢

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

=1
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/vialphat
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
#...

ELEAIEEH, KEMRIMIASE TRANSIENT FAILURE, IhiRASRT B BREILERER
H R A] R,

3. PO B SRR e & 22 (R BN pod :

I $ oc get pods -n openshift-marketplace

it Bl



NAME READY STATUS RESTARTS AGE
certified-operators-cvonn 1/1 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  ImagePullBackOff 0 3m55s
redhat-marketplace-57p8c 1/1 Running 0 36m
redhat-operators-smxx8 1/1 Running 0 36m

EaRZEFPAEE RN, fEiZemAZERGHBFKRUE— pod. ERIEAIRAGI
&, example-catalog-bwt8z pod HIRZ 2 ImagePullBackOff, LHIRASRRHIEE RIRIZES|
B FERH,

4. {#F3 oc describe S E pod LUKENE Z1F4E R -

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

=1
Name: example-catalog-bwt8z
Namespace: openshift-marketplace
Priority: 0
Node: ci-In-jyryyg2-f76d1-ggdbg-worker-b-vsxjd/10.0.128.2
Events:
Type Reason Age From Message
Normal Scheduled 48s default-scheduler Successfully assigned openshift-
marketplace/example-catalog-bwt8z to ci-In-jyryyf2-f76d1-fgdbg-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: ErrlmagePull

FRTEB ARG G, R R RT B RIRIFRS | BHRE R M AR AL A, Fl0, 3R
BIBHR T REF M ER EE K E UL registry H,

HithBR
® gRPC X# : iEEIRA

4.9.4. #14) Operator pod A7
&R LA HEE B PR Operator pod R ERE, B4 LUKEE 4B Operator pod Bk,

SeRFMH

17
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A LMFEAER dedicated-admin A& A iR EEE,
AP| BRI A AT LUIE & T1E,

BZ& % OpenShift CLI (oc)

5l HHERFFIZ TR Operator, HitH 88 Operator lixA. ATRMMIZITHEMER :
I $ oc get clusteroperators

HIHHTE Operator #3422 [A]FRZ4TH Operator pod, B % pod KA. ESFMER :
I $ oc get pod -n <operator_namespace>

B £ Operator pod ik :

I $ oc describe pod <operator_pod_name> -n <operator_namespace>

4.9.5. 1% Operator B

INRIBE Operator 7], EALIM Operator pod BEFRE ML EER.

FRFM

it =

18

A LMFEAEAR dedicated-admin B &I iR EEE,
API BRS5 SR AT LLIE & T1E,
B&% OpenShift CLI(oc).

&4 control plane 2 control plane #2355 £ R EE 4.

HIHHTE Operator #3422 [A]FF24TH Operator pod, B % pod R, EESMER :
I $ oc get pods -n <operator_namespace>

% Operator pod BIA K :

I $ oc logs pod/<pod_name> -n <operator_namespace>

402R Operator pod BEZ M Rés, N Ll SRS~ E—1MiER, HPa@asg/ I anEil. M
MUBRHFENAE :

I $ oc logs pod/<operator_pod_names> -c <container_name> -n <operator_namespace>

IR API TEEETE, EEA SSH REFEA control plane 77 s £ Operator pod 18 2R H
Ho ¥ <master-node>.<cluster_name>.<base_domain> &t 7/y3& K8 (H,

a. FIHE control plane 17 52 LB pod :



BAEEERES

I $ ssh core@<master-node>.<cluster_name>.<base_domain> sudo crictl pods

. N FEMK LR Ready SRS Operator pod, HHKE Pod BPRE.
<operator_pod_id> &ty £ —apHid A5 H# Operator pod ID:

$ ssh core@<master-node>.<cluster_name>.<base_domain> sudo crictl inspectp
<operator_pod_id>

. Bl 5 Operator pod #HXHAE2S :

$ ssh core@<master-node>.<cluster_name>.<base_domain> sudo crictl ps --pod=
<operator_pod_id>

. XN FEMAKR LT Ready SR 5H Operator 2%, HITHRERRIKS, & <container_id>
Bl E—Shit A5 HIASS ID:

$ ssh core@<master-node>.<cluster_name>.<base_domain> sudo crictl inspect
<container_id>

. KEEMEK LT Ready S 5H Operator B2 HE. ¥ <container_id> &l £ —&H4Hi
H e P H B9 28 1D:

$ ssh core@<master-node>.<cluster_name>.<base_domain> sudo crictl logs -f
<container_id>

k

-

1217 Red Hat Enterprise Linux CoreOS (RHCOS) B OpenShift Dedicated 4
ST R, ST Operator £ SR EN, FEVER SSH A
FHT R, EFBEIT SSH WE 2 EIERT, 151217 oc adm must gather
MEAM oc AR EEIIRETLURHEVHEIE. B2, R OpenShift
Dedicated API AETF, = kubelet ZEB 7T mETEIERE TE, oc BIEH A
SRR, EXFER T, TLUER ssh core@<nodes.<cluster_names.
<base_domain> 3 ijj[A] T s,
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2 5% 4 OPERATOR

5.1. XxF OPERATOR SDK

Operator Framework @— NMHRIE®, BTFUEN. Bt B AXERE Kubernetes [REN
72, Bl Operator, Operator #/f Kubernetes AT Bt KBIN SRS BT, ME®R. B
DUREDIIRE, REEWIE Kubernetes AIIZITH{ERIME 51217,

Operator HEIFE{EX Kubernetes EME 74, BRESHIN BRRFHER, A, IEHE Operator F
A, SEih—LRki, MERELT AP REFRXEURRZEREIIE (XI2FHESET
E)

Operator SDK /& Operator Framework BJ—MAM, SRHET —1 e 1TRmE (CL) T8, #
Operator FF & A A FARGEE. MHXFIERE Operator,

BF

ZINEZ#5H Operator SDK CLI TEAxA, EIE Operator WiHMHEXEMN X TEEH
FH, TRITELAER OpenShift Dedicated Z1ThRAAMIFR, ZIIESE LRI ITE R B
IR XN INBENRE RIS E MR, B RIERESUH, FREUEN
OpenShift Dedicated kA< i,

X FBIE%H Operator TiH, FEWERLLIEXHFH Operator SDK ik, A Operator
IiiH # Operator Y& Al @ A OpenShift Dedicated 4 & ##) Operator SDK CLI TEfRA&
SRY4EHITR, FORBRE N EEHTARA A OpenShift Dedicated BY Operator & 1ThRA,

LIF & Operator B HAXMEM G REWFH, XLEEMEKENZITH IIREMEE AP
MASBRFHHREEMFHRMARE R CVE BARRS R,

e EF Ansible By Operator Tl B B E At 5 {5
o EF Helm # Operator T B BUEL R i {5

B X Operator SDK A2 HH, R IRANER, 1554 Operator SDK (Operator
Framework).

J34t 4 {8 Operator SDK?
Operator SDK &1k 7 iX—F49% Kubernetes REN FAEFHIITE, CHEEFAZERE TN BAEFNERE
&11H, Operator SDK RUBE TiX— %88, MEABTFHEATZE NLEEEE (40 metering SKIEIR) A
FHFEARR L E,
Operator SDK 2—/MEZE, B{#F controller-runtime & {E Operator WRE, HFEBLUTEE :

o B API R, ATEEWMFmEREZH

o ZHRMRMEEMRTE, BFIRESISHUH

® 5 Operator Lifecycle Manager (OLM) &5, fl{b TR EMITE. REMZITHI Operator

o BRI, BEE WM Operator I

o 1EIr (metrics) 7EETF Go By Operator FE#NIXE, FTFERE Prometheus Operator B&EE

B dedicated-admin 1Jj[7] OpenShift Dedicated B operator /E2, RILAER Operator SDK CLI 1R #E
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Go. Ansible, Java 5% Helm 4 B 28 Operator, Kubebuilder fENEF Go By Operator B EEfRR
FH R AZ Operator SDK #, XEKREIMAB Kubebuilder 1 B AT LAR Operator SDK — 18 F F4k4E
Tk,

v P2 Y=
' OpenShift Dedicated 4 2 %f Operator SDK 1.31.0,

5.1.1. {+ 2.2 Operator?

BXRER Operator BERMAERBL, ESH 7 ## Operator,

51.2. AKX TR

Operator SDK 12t LA TYEFR R FF & #89 Operator :
1. {8/ Operator SDK s3T5 (CLI) ] Operator i H,
2. BRI E LFIRE XL (CRD) KE EHBIBIR AP,
3. f#/ Operator SDK API 1§ EE Wi I TR,
4. TEIREMLIERRFAE X Operator thifiZ%, F{#EF Operator SDK API 5 HRR E,
5. {8 Operator SDK CLI I EF A Operator ZREF £,

5.1. Operator SDK T{Ei&

Operator SDK Build, test, iterate

{
} Operator manifest

Foundation Publish Operator image

Test locally Test with live cluster

ESWF L, [ Operator SDK By Operator 27E Operator YF& & X I EBFE R FR AL BB 548 W A1 BTR 4B
KEOEM, FFREUFERE RN RRRFRRE,

5.1.3. b HR
e \IEM Operator f5E215F

5.2. &3 OPERATOR SDK CLI

Operator SDK 12t 7 —/ M 51TRME (CLI) T8, Operator FAARBEATRMEE, WiXFIEE
Operator, f&AILATE T Elf E%4& Operator SDK CLI, LUMEH & F 1A% E B 2B Operator,
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BF

ZINEZ$5H Operator SDK CLI TEAxA, EFE Operator Wi HMHEXHEMN KX TEEH
FH, ITXITELLEH OpenShift Dedicated & THRA IR, ZLIEE HAIAITEREH
FIREXHX AN IHEEMIEF B E R, BUIIEERAERESUH, FEELUEN
OpenShift Dedicated A< &,

X FOIE%H Operator TiH, FEWERALIIEXHFH Operator SDK iikA, A Operator
Il H B Operator Y& Al @ A OpenShift Dedicated 4 & ##) Operator SDK CLI TEAfR A&
SEAEIFETIR, FOIRBEH AT HTM AR OpenShift Dedicated B9 Operator & {TAR A,

LIF & Operator B HAXMEM G REWFTH, XLEEMEHKENZITH IIREMEE AP
MASBRFHREEMFHRMARE R CVE BARRS R,

e ET Ansible B Operator 11 B B £ filti 5 14
o EF Helm # Operator T B BUEL A i {5

B X Operator SDK A2 HH, R IRAER, 1554 Operator SDK (Operator
Framework).

B dedicated-admin 1Jj[7] OpenShift Dedicated B operator fE&, RILAER Operator SDK CLI 1R #E
Go. Ansible, Java 5% Helm %4 B 28 Operator, Kubebuilder fEHEF Go By Operator BIHgEEARIR
FH =R AE Operator SDK #, XEKEIMAM Kubebuilder T & LA Operator SDK — g8 F FF4k4E

TE,

[P

OpenShift Dedicated 4 2 %f Operator SDK 1.31.0,

5.2.1. 1 Linux £ %% Operator SDK CLI

IRE LATE Linux £%2%& OpenShift SDK CLI T &,

FeRFH
e GovVvl1o+

e docker vi7.03+, podman v1.9.3+ =% buildah v1.7+

ik =
1. # AE| OpenShift &k s,
2. MNEFH 4 BA, TEEEAT Linux B tarball BIRFTARA,
3. REE

I $ tar xvf operator-sdk-v1.31.0-ocp-linux-x86_64.tar.gz

4. EXHAHAT

I $ chmod +x operator-sdk
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5. FHREXH operator-sdk i HISX 4 PATH R9— B XA,
TN
&7 PATH :

I $ echo $PATH

I $ sudo mv ./operator-sdk /usr/local/bin/operator-sdk

o %% Operator SDKCLI 7, WifE2EAA :

I $ operator-sdk version
tonfs Nl

I operator-sdk version: "v1.31.0-ocp", ...

5.2.2. £ macOS %% Operator SDK CLI

I&AILATE macOS £ %24k OpenShift SDK CLI T &,

FRFH

® Govlio+

e docker vi7.03+, podman v1.9.3+ = buildah v1.7+
iz
1. % F amd64 ZRF4, i# AF| amd64 228 OpenShift f#{fik s,
2. ME&#FTHI 4 B%H, TE macOS M tarball BIsHTAR A,
3. IBITLAT 4, ) amd64 ZRi4fES Operator SDK J34 :
I $ tar xvf operator-sdk-v1.31.0-ocp-darwin-x86_64.tar.gz
4. BT TR EX A HIT

Py
I $ chmod +x operator-sdk

5. T T 64, HRIM operator-sdk — i HIX4E#E] PATH ERIB S -

% 5% A OPERATOR
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R

IZITLA T8 B E PATH :

I $ echo $PATH

-

udo mv ./operator-sdk /usr/local/bin/operator-sdk

o Z4% Operator SDK CLI /&, ZfTATOSRIERETAA :

|

perator-sdk version

i th o Bl

I operator-sdk version: "v1.31.0-ocp", ...

5.3. &F GO #J OPERATOR

53.1.EF G

Operator SDK

o By Operator fJ operator SDK 15/
B Go JRfR1E S 2 A LAFI A Operator SDK H# Go mf2iE S X ¥, N Memcached 14

EET Go B Operator ™fill. 2FABEFEHEEREME,

BF

ZINE X 5H Operator SDK CLI TEAxA, EFE Operator Wi HMHEXEMN X TEBEH
FH, TRITELAER OpenShift Dedicated Z1ThRAAFMIFR, ZIIESELRIARITE R B
IR XN INEENREF ISR, B AERESUH, FREUEN
OpenShift Dedicated kA< FfifI&.

X FBIE%H Operator TiH, RN ERLIIEXHFH Operator SDK iikA, IMA Operator
Il H B Operator Y& Al @ A OpenShift Dedicated 4 & ##) Operator SDK CLI TEAfR A&
SRY4EHITR, FORBRE N EETARAA OpenShift Dedicated BY Operator & 1ThRA,

LIF & Operator B XA G RERFTH, XLEEMEAKENZITH IIREMEE AP
MASBRFHHREEMFHRMARE R CVE BARRS R,

e ETF Ansible BY Operator T B RO E At {5
e ETF Helm # Operator i B BOEL A i {5

B X Operator SDK A2 HH, R IRANER, 1554 Operator SDK (Operator
Framework).

Wi AR AN Operator Framework %04 {4 S Se R LT 72 -

Operator SDK

operator-sdk CLI TE7 controller-runtime /% API

Operator Lifecycle Manager (OLM)
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& B Operator &%, ARNMETABHVRIEF (RBAC)

AHIEBA AL OpenShift Container Platform XA HIETF Go B9 Operator FFiA{E
Operator SDK ¥4,

-

5.3.1.1. &R H

e B %% operator SDK CLI

e B%%k OpenShift CLI (oc) 4+

® Go 119+

o {HAHEZH dedicated-admin f{fR# oc &5k El OpenShift Dedicated &&#

o ERAVERMANMBR, HWEXBERNEHEELINIENAHBOFME, SMHECE— & pul

secret

HihbriR
e 7% Operator SDK CLI

® OpenShift CLI Al

5.3.1.2. S| &— 1\

f# A Operator SDK CLI fl| 4% memcached-operator B i H,

iz
1. AUER—TEX
I $ mkdir -p $HOME/projects/memcached-operator
2. HEANZBEX :

I $ cd $HOME/projects/memcached-operator
3. BUEX Go BB HF ¢
I $ export GO111MODULE=0n

4. jz{7 operator-sdk init f5<5 LLFIAETIR :

--domain=example.com \
--repo=github.com/example-inc/memcached-operator

Ve P2y~
operator-sdk init sn S EIAEA Go &,

| $ operator-sdk init \
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operator-sdk init S8 £ — go.mod X, AT Go &, EAIE $GOPATH/src/ 1 B
FE —repo 1k, RNERNHEERRBERER,
5.3.1.2.1. PROJECT X

operator-sdk init #3454 B 2 —1 Kubebuilder PROJECT XX, MITHE root iz{THIF4E
operator-sdk 55 L% help ?ﬁﬂ.‘i‘.%@ﬁlﬁ/}i# HESETBEMREN Go, 40 :

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 WEEFZFZ main.go X4, ©#IRI{EFHFIZTT Manager, Manager 2 BEIEMATE B E LHIR
(CR) APIENBIAR, FHXBEMZITIEHIZFH0 webhook,

Manager B LARR I & #2225 0 A1 BT IR B dp 44 22 [H]
I mgr, err := ctrl.NewManager(cfg, manager.Options{Namespace: namespace})

FKINERT, Manager &1 Operator BWiz{Ten 22 (E, BERAIRTAMRELZEE, &aLUF namespace
ETIEEZE

I magr, err := ctr.NewManager(cfg, manager.Options{Namespace: ""})

&80T LUE R MultiNamespacedCacheBuilder Thag iR F ER R EHES -

var namespaces [Jstring ﬂ
magr, err := ctrl.NewManager(cfg, manager.Options{ 9
NewCache: cache.MultiNamespacedCacheBuilder(namespaces),

)
ﬂ A ZE AT,
9 8 Cmd 355 IR HZ MWK RS 1AM

5.3.1.2.3. X F%4H API

TEQIEE API FN¥EHI2RR0, 5B EIEH Operator EBEEES N API 4H, AHIEEE T £ H API FIERINIE
B, BEFXRTBEHRBERIZFLEHAP, EALLEZTUTGS :

I $ operator-sdk edit --multigroup=true

XN HEH T PROJECT X, ZXMHRIZRBULT =B -
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domain: example.com
layout: go.kubebuilder.io/v3
multigroup: true

S FZHTB, APl Go REIXXHATE apis/<groups /<versions> / B 0IE, #2887
controllers/<group> / B xR, RERMENHER Dockerfile,

HAth B
o BAXIHBZHIBEMIEE, HSH Kubebuilder 314,

5.3.1.3. fllE API F13EHI2R
& Operator SDK CLI 2B E X HIRE . (CRD) API #1iZH25.

ff

L=

S

1. BT RS 0/E T B4 cache, hrAv1 F1Fh3E Memcached B API :

$ operator-sdk create api \
--group=cache \
--version=v1 \
--kind=Memcached

2. R’RE, FA y RO FRMESIES
Create Resource [y/n]

y
Create Controller [y/n]

y
it~ U

Writing scaffold for you to edit...
api/vi/memcached_types.go
controllers/memcached_controller.go

it ERE api/vi/memcached_types.go #0 controllers/memcached_controller.go 4K
Memcached TR API,

5.3.1.3.1. & X API

7E Y. Memcached B & X %8 (CR) BJ AP,

ff

L=

S

1. {&2X api/vi/memcached_types.go ) Go KBIFE Y, EHEEBLLT spec # status :

// MemcachedSpec defines the desired state of Memcached
type MemcachedSpec struct {
// +kubebuilder:validation:Minimum=0
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// 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™

}
2. NHIRREEH & MBI

I $ make generate
N
BT *_types.go XHJE, EHZ1T make generate fp5 SE B #HT1%Z FRAE B 4 IR,

Lt Makefile BF1f A controller-gen 2R &% api/v1/zz_generated.deepcopy.go X {4,
IXEEARBIR IR API Go FBIE YL T runtime.Object #0, FrA Kind ZREYER S /SET,

5.3.1.3.2. 45X CRD /B
1Ef#F spec #1 status FEXFNE E L FIRE L (CRD) HiEbRicE LG, ERILLERK CRD &

ff

¥ 52
o ZITUUT S LLERKFERH CRD B

S

I $ make manifests

Itk Makefile E#71f A controller-gen L RIEZF7E
config/crd/bases/cache.example.com_memcacheds.yaml {4/ 4 CRD &

5.3.1.3.2.1. XF OpenAPI %k

LEMEF R, openAPIV3 R RRINEI spec.validation HtFfy CRD B, HIIEH S
Kubernetes 7 Memcached BE X ¥R (CR) QIS EHAIFIEEFIEMKE,

PRCBGERE A BT VIR API BEBERIE, XEIRCIAAER +kubebuilder:validation #1%%.

Hb TR
o MBEBXREAPIRIEHRFERIMCHWELZIEMHER, ESHLLT Kubebuilder 3244 :
o CRD 4R

o Markers (Fric)
o OpenAPIv3 KiEFRICFIZFR

e 75X CRD HH) OpenAPIV3 S IFER BT, 1ES 1 Kubernetes X1,
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5.3.1.4. SEI 3%
TEOIERET AP FNEHIZS T, &7 LASCIN{Z 6 852 R,

i =
o TEABIH, FEMRBIILETIZZXH controllers/memcached_controller.go & #i 4 LU R_f5ISL ]

$51 5.1. memcached_controller.goz=fl
/*
Copyright 2020.
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 I1S" 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.

Y

package controllers

import (
appsvi1 "k8s.io/api/apps/vl"”
corevi "k8s.io/api/core/v1"
"k8s.io/apimachinery/pkg/api/errors"
metav1 "k8s.io/apimachinery/pkg/apis/meta/v1"
"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=getlist;watc!
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;create;update;patch;delete
/"
+kubebuilder:rbac:groups=cache.example.com,resources=memcacheds/status,verbs=get;uf
date;patch
/7
+kubebuilder:rbac:groups=cache.example.com,resources=memcacheds/finalizers,verbs=up
ate
/7
+kubebuilder:rbac:groups=apps,resources=deployments,verbs=get,list;watch,create;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
// the Memcached object against the actual cluster state, and then
// perform operations to make the cluster state reflect the state specified by
// the user.
/7
// 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) {
/Mog = 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 1= 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 := &appsv1.Deployment{}
err = r.Get(ctx, types.NamespacedName{Name: memcached.Name, Namespace:
memcached.Namespace}, found)
if err 1= 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 1= nil {
log.Error(err, "Failed to create new Deployment",
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"Deployment.Namespace", dep.Namespace, "Deployment.Name", dep.Name)
return ctrl.Result{}, err
}
// Deployment created successfully - return and requeue
return ctrl.Result{Requeue: true}, nil
}elseif err I=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)
if err 1= 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 := &corev1.PodList{}

listOpts := [Iclient.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 Ireflect.DeepEqual(podNames, memcached.Status.Nodes) {
memcached.Status.Nodes = podNames
err := r.Status().Update(ctx, memcached)
if err 1= 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)
*appsv1.Deployment {

Is := labelsForMemcached(m.Name)

replicas := m.Spec.Size
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dep := &appsv1.Deployment{

ObjectMeta: metav1.0ObjectMeta{
Name: m.Name,
Namespace: m.Namespace,

3

Spec: appsvi.DeploymentSpec(
Replicas: &replicas,
Selector: &metavi.LabelSelector{

MatchLabels: Is,
|3
Template: corevi1.PodTemplateSpec{
ObjectMeta: metav1.ObjectMeta{
Labels: Is,
|2
Spec: corev1.PodSpec{
Containers: [Jcorev1.Container{{
Image: "memcached:1.4.36-alpine",
Name: "memcached",
Command: []string{"memcached", "-m=64", "-0", "modern",
ll_vll}’
Ports: [Jcorev1.ContainerPort{{
ContainerPort: 11211,
Name: "memcached”,

1

// 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": name}

}

// getPodNames returns the pod names of the array of pods passed in
func getPodNames(pods [Jcorevi1.Pod) []string {
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(&cachevi.Memcached{}).

132



% 53 FF&Z OPERATOR

Owns(&appsv1.Deployment{}).
Complete(r)

iR EI2: B Memcached B E L FHR (CR) 27U T2
o MNREFE Memcached TE, BIE—

o MIREEEX/NS Memcached CR spec 5 EHIK/NEHE,

o f{#f memcached Pod BJ&#E#T Memcached CR K7,

TEBY/NTTARRE T 25 A B9 42 ) 25 A0 4a] Ui A BETR LA R ARl A T JRAE IR, AT AR X N SR B
Aiz1T Operator,

5.3.1.4.1. el 33 AL A BT IR

controllers/memcached_controller.go H#] SetupWithManager() ShAE$s E A4 ke 2 4224 25 sk Wi 41 CR
FNEL M 2R A B B BTR,

import (
appsvi "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() {2/t T — MEHIZFELS, ©RITFEFMLFHISRERE,

for(&cachevi.Memcached{}) ¥ Memcached K& EE N E RN EE TR, X F Memcached JEE!HY
B Add. Update 5 Delete &4, hiA{EI #8%771% Memcached XT%& s MhiE Request 5%,
Hh o fE 4 22 7 F & R,

owns(&appsvi.Deployment{}) i Deployment KB 15 E N E W IHIHHEN TR, %/ F Deployment K8
& Add. Update =k Delete B, BHLEBREFRFNENBHRFRHEREENNIIERK, ARG
F, FTEAZOEIEN Memcached XK.

5.3.1.4.2. R E
BT U REMEE R ieH 2R, F0 -
e {#Fl MaxConcurrentReconciles iET% BRHISsH A M ANTEAEE, HEIE N1 :

func (r *"MemcachedReconciler) SetupWithManager(mgr ctrl. Manager) error {
return ctrl. NewControllerManagedBy(mgr).
For(&cachevi.Memcached{}).
Owns(&appsvi.Deployment{}).
WithOptions(controller.Options{
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MaxConcurrentReconciles: 2,

})-
Complete(r)

o (#fH predicates 1B LI =4,

o %f¥ EventHandler BB BESUE M E G A R U AN ARBIARIER, N FLENMBETRE
£ 74M) Operator X%, EHLUEH EnqueueRequestsFromMapFunc (- IEFE 5 a4 4%
o —HERDEIER,

XX EREMEMEENIEE, 155305 L Builder #1 Controller GoDocs,

5.3.1.4.3. thAEER

BN EHRBE - ARNR, ©FBELI T HIETEIIE Reconcile() A%, ThiAEM @ Request
SHLE, ZBSHEMNEEPEH T TR R Memcached B4y % 22 7] F1 & #RE

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)

}...
RIFREE, SRR, HRARKEFHF, MABTRIBRMA

// 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

& A LU Result.RequeueAfter % & NE T RBEEFHEFIEK :
import "time"

// Reconcile for any reason other than an error after 5 seconds
return ctrl.Result{RequeueAfter: time.Second*5}, nil

Eﬂﬁ

a3
Y R LLRE T A RequeueAfter X EH Result Sk EHIH—4 CR,

Bxhize. BRrmASTREEXENEZEER, 1EZSH Controller Runtime Client APl 3244,
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8% 5% JF&Z OPERATOR

5.3.1.4.4. t{fR#1 RBAC j&
PR E B EM RBAC NIRS EEBEM TR E, ©f @i RBAC tritEIEE, MR :

/

+kubebuilder:rbac:groups=cache.example.com,resources=memcacheds,verbs=get,list;watch,create;upc

ate;patch;delete
/
+kubebuilder:rbac:groups=cache.example.com,resources=memcacheds/status,verbs=get;update;patch

// +kubebuilder:rbac:groups=cache.example.com,resources=memcacheds/finalizers,verbs=update
/

+kubebuilder:rbac:groups=apps,resources=deployments,verbs=getlist;watch,;create;update;patch;delet

// +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 F# ClusterRole *f & & #1381 £ 8 X247 manifests 8 518 controller-
gen L2 FHILLETHIPRIC & o

5.3.1.5. G AR EZ &

Operator {F& A FF & T FFRILE K EERY Operator, £A dedicated-admin A &HEIE G EE X Operator
Lifecycle Manager (OLM) XM EMIMEZ EMRIBZ R, EXFNRIEER, Operator AR E L TIRAR
B EMINE, FHREZ IS4 Operands :

e HTTP_PROXY

e HTTPS_PROXY

e NO_PROXY
% REF2{E HTTP_PROXY £ h "B BT &,
SEREH

o SR THRESEHEBIEORENER,

i =
1. 4%% controllers/memcached_controller.go XX, FESELITFI :
a. M operator-lib £S5 A proxy ¥4 2 :
import (

"github.com/operator-framework/operator-lib/proxy"

)

—_— —_ -—— - - —_ —_ . . [ L I N L D S S B
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b. f proxy.ReadProxyVarsFromEnv helper JIEEARINZI M VEATEIARR, FERFZERMTI0ZEY
Operand /% :

for i, container := range dep.Spec.Template.Spec.Containers {
dep.Spec.Template.Spec.Containers|i]. Env = append(container.Env,
proxy.ReadProxyVarsFromEnv()...)

}
2. @it 1 config/manager/manager.yaml X {4 /R IILA T RE KX E Operator FE _ERIMED
=

containers:
- args:
- --leader-elect
- --leader-election-id=ansible-proxy-demo
image: controller:latest
name: manager
env:
- name: "HTTP_PROXY"
value: "http_proxy_test"

5.3.1.6.351T Operator

E R FIZ1T Operator, E{#F Operator SDK CLI fll4F Operator, #A/GE{# A Operator Lifecycle
Manager (OLM) EBE | &EEH,

P2y~
l IR ETE OpenShift Container Platform & & EERE Operator A OpenShift
Dedicated 5%, ®ILAEF M ANEIAHIERZ LI
§ o {Eh Go RFEERNAMIZT,
, o (ERHEBNTHEZT.

FEFET Go B Operator fF A OLM BRI RIZ1THET, HMRENTIE S B &R
X EFRH R,

o

L fith BT IR
o TEEEEAAMIZIT (OpenShift Container Platform 3X4%)

o {ENERHIEREIZ1T (OpenShift Container Platform 3X4%)
5.3.1.6.1. #i4F Operator 3 {#F Operator Lifecycle Manager #{T58E

5.3.1.6.1.1. #i%§ Operator

Operator A& Z Operator SDK #1 Operator Lifecycle Manager (OLM) BIEBAITE A%, EaTLL
{8/ Operator SDK RAgEF X Operator Wi B N B 15IR, & Operator A1 OLM A,
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SeRFH
o TEFFA THEih E&RE: operator SDK CLI
e B.%% OpenShift CLI (oc) v4+
o {Hf Operator SDK 1151t operator T E

o HNR Operator &£F Go, N7 EHIRAITLE LUE B ZFFHHRIRTIE OpenShift Dedicated LiZ1T

it

1. 7 Operator i B B xHIZ4TLLT make 6545 R FHEX Operator Hifgk, LU THIRHAEN
IMG S¥:RB|IRER 7R ZE, MR LURERERM#EEL = (30 Quay.io) FFiEAZREIIK,.

a. THEER :

I $ make docker-build IMG=<registry>/<user>/<operator_image_name>:<tag>

==
F SDK 5 Operator £ @8 Dockerfile 2 go build EBFf3|
GOARCH=amd64., ;XA LATEIE AMD64 2R {EH
GOARCH=$TARGETARCH, Docker EZI{SIf &7 &4 B -platform 157
B9{E, XF Buildah, EEF A -build-arg ELIHX—BH., WEELES,
WAL N5,

b. fFHRKHEERITFHEE

I $ make docker-push IMG=<registry>/<user>/<operator_image_name>:<tag>

2. i217 make bundle fp 503 Operator i aFH, ZmSHAZ NS, HF3HE Operator
SDK generate bundle #1 bundle validate 7% :

I $ make bundle IMG=<registry>/<user>/<operator_image_name>:<tag>

Operator BIfRFR &8 B8R TNl Eon, QIBFEEN AR, make bundle 35 7E Operator
BRI TXHME X

e T 2& ClusterServiceVersion X REHAREFR B>, %77 bundle/manifests
e £ bundle/metadata B4 & T #1038 B %

e config/crd BxHHIFTE BE LHIRE X (CRD)

e — Dockerfile bundle.Dockerfile

SAIE, fEF operator-sdk bundle validate B /351X L34, DUHBREE _ERZA SRR ZE
EBI,

3. BT T e TR E A B Ei R, OLM ARSI EEHE Operator HHE, ZEHRS
A= EENMIH K,

a. MBINA TR, FREEHETIERH registry, AP @& ZAMBFIIERFE, KE
BUNDLE_IMG :
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I $ make bundle-build BUNDLE_IMG=<registry>/<user>/<bundle_image_name>:<tag>

b. HEETHH A

I $ docker push <registry>/<user>/<bundle_image_name>:<tag>

5.3.1.6.1.2. {81 [ Operator Lifecycle Manager #8%& Operator

Operator Lifecycle Manager (OLM) RIEBBIETE Kubernetes SRt %k, BHMEIE Operator K HHE
FARSSHIE A EHI, OLM £ OpenShift Dedicated EEINZ %, FHEH Kubernetes I BintT, LUMEERA
DIER B EAAN TEMIER T/ Web #2#& 50 OpensShift CLI (oc) FATFFA Operator &£ EHIEE

IjJ BEo

Operator Bundle Format 7 Operator SDK 1 OLM BIBRIANIT B A%, EALUER Operator SDK 7£ OLM
ERFZITHADES, UBREEBZIT.

FoRFEM

TEFFA TFuh £ %%k operator SDK CLI
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Fo R FHEIX R registry B9 Operator 41 S5 &

OLMZEE—NETF Kubernetes BI&EE £ (W1R{% apiextensions.k8s.io/v1 CRD, N7y
v1.16.0 S EHTHRA, #0 OpenShift Dedicated 4)

R E%A dedicated-admin f{REINK F EF oc EREIEREE

fNR Operator EF Go, NI/ FIERAII B LUE A X REERIRTE OpenShift Dedicated £iZ4T

B ANLL T fp SRR B HI21T Operator :

O 9

$ operator-sdk run bundle \ﬂ

-n <namespace> \9
<registry>/<user>/<bundle_image_name>:<tag> e

run bundle S S HIEETFXHHNENRE %, FEA OLM EERHRE Operator S,

: AERT, BB RTE ~/.kube/config ST HFNEELHITI B &%k Operator, &
E.]-LJ\//J\\DD -N *T/b\ﬂﬁjjtcﬁlﬁﬁz_nﬂ'] F‘%EEI‘ETJ:;.—EO

MR EIREHRR, %S EM quay.io/operator-framework/opm:latest /5 BRI\ 525815
%, MREETHER, ZHhSERTRIHERFIEHNRSIFHR,

BF

M OpenShift Dedicated 4.1 7F#4, run bundle 5 2\ #F Operator B RHE
FXHHB RN, Operator B XBEFAM SQLite HIBERX MW, BEE
PUEHIEZ TRRA MBS, iYL Operator EE M E TEFEIRBIE T XHEM B FH&
o
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XD HHITUTERF

o (5| RMHAAEIRIFRSIHKR, ReIHETEHABEEAINN Y, BEAERKRIRT AAFHHEE
SARIEIE PR B,

o QIRIEEIMESIFKRMBRIR, LUE OperatorHub REW & I Operator,

o @il fIE— OperatorGroup. Subscription. InstallPlan FIFiEEMFFEHERE (81
RBAC) , ¥ Operator EREEIKEEH,

5.3.1.7. g B e L HiR
L% Operator 7, EATLUET B/ —/NH Operator FEERFIRMMBE E X FHR (CR) EilliXE,

TR

o TEEEEHLLEEM Memcached Operator =5, ©12# Memcached CR

1. UIHREIRE Operator BIApR 22 (A, BIEN0, 40K make deploy fr G ERE Operator :

I $ oc project memcached-operator-system

2. Yw%E config/samples/cache_v1_memcached.yaml £# Memcached CR EH=fl, HHEES
LU HAS

apiVersion: cache.example.com/v1
kind: Memcached
metadata:
name: memcached-sample
spec:
size: 3

3. S CR:

I $ oc apply -f config/samples/cache_v1_memcached.yaml

4. #afr Memcached Operator /77~f3l CR 02 ERE, HA/NIEHM :

I $ oc get deployments

it =Bl
NAME READY UP-TO-DATE AVAILABLE AGE
memcached-operator-controller-manager 1/1 1 1 8m
memcached-sample 3/3 3 3 im

5. 1% pod #1 CRIRE, LBIAHEREREHEA Memcached pod &AFREHT,
a. 1% pod:
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I $ oc get pods
i Bl

NAME READY STATUS RESTARTS AGE

memcached-sample-6fd7¢98d8-7dqdr  1/1 Running 0 im
memcached-sample-6fd7¢98d8-g5k7v ~ 1/1 Running 0 im
memcached-sample-6fd7¢c98d8-m7vn7  1/1 Running 0 im

b. o7& CRIAA :

I $ oc get memcached/memcached-sample -0 yaml
i th o 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

6. EHEEARN.

a. B#T config/samples/cache_v1_memcached.yaml X4, ¥ Memcached CR F1fy
spec.size FEEM 3TN 5:

$ oc patch memcached memcached-sample \
-p '{"spec"{"size": 5}}' \
--type=merge

b. #IA Operator BB AERE K/ :

I $ oc get deployments

it Bl
NAME READY UP-TO-DATE AVAILABLE AGE
memcached-operator-controller-manager 1/1 1 1 10m
memcached-sample 55 5 5 3m

7. BT TS MR CR :

I $ oc delete -f config/samples/cache_v1_memcached.yaml
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8. FEAHEPLENTIR,

o HNR{#EA make deploy &% 3K Operator, HIZITLA TGS :
I $ make undeploy
e MNR{HEFA operator-sdk run bundle %5 3Ki{ Operator, HZITU TS :

I $ operator-sdk cleanup <project_name>

5.3.1.8. Hftb BFiR
o HESHET Go H Operator WIE#E, LLT & Operator SDK |8/ B R 451,

o MREETEEEEMEONRE, NIEH dedicated- admin AEMEE S TUBSRERE, =
1 Operator Lifecycle Manager (OLM)_LiZ{THI4FRE Operator JEABE X CA iE+,
5.3.2. &ZF Go ¥ Operator WIEHE

operator-sdk CLI 7] 58 Operator B &KX scaffold %4~ FE SIS

BF

ZINEZ5H Operator SDK CLI TEAxA, EIE Operator WiHMHEXEMN KX TEEH
FH, TRITELAER OpenShift Dedicated Z1ThRA IR, ZIMESELRIARITE R B
IR XN INBEREF IS SR, B AIERESUH, FREUEHN
OpenShift Dedicated kA< A&,

XFFBIE%H Operator TiH, REWERLIIEXHFH Operator SDK ik A, A Operator
Il H B Operator Y& Al @ A OpenShift Dedicated 4 & ##) Operator SDK CLI TEAfR A&
SEY4EPHITR, FORE N EEHTARA M OpenShift Dedicated BY Operator & 1ThRA,

LIF & Operator B #AXMEM Bk RAEWFH. XLEM BRI ITH HEEFEE AP
MASBRFHREEMFRMARER CVE BARRS R,

e EF Ansible By Operator Tl B HOE At 5 {5
o EF Helm # Operator T B BUEL R i {5

B X Operator SDK A FFH), #tR4EFFRARE R, 1HS [ Operator SDK (Operator
Framework),

5321 EF GoWImBHE
& operator-sdk init 5 ERBIET Go By Operator HH (EKIAKE) SEUTXHMNEXR :

XHH B % &

main.go Operator WEEBREF., XKLFE—MHEES, ©RTE apis/ BxxPEMMEBEBEE L
WREX (CRD) , F/25hcontrollers/ B HHIrRAEH 25,

apis/ 7 . CRD API 9B %M, 1E714n%E apis/<version> /<kind>_types.go x4, &
MNHREBIE L API, FIEIRHI 2R 5 AT H LU L R,
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X Ex A&
controllers/ RHISRH9SCEL, YW controller/<kind>_controller.go XX, LAE S 2R40 B E

R BHRR BB IZ

config/ FAFEER P ERBIEHIBRM Kubernetes jE#, &35 CRD. RBAC ik,
Makefile AT R BRI B TR,

Docker A28 ZE RN Operator BIUHA,

manifests/ Kubernetes ;& H A FEM CRD. 1Xi& RBAC I Operator SR E NERE.

5.3.3. W Operator SDK fR AE#EF Go BJ Operator i B

OpenShift Dedicated 4 X #f Operator SDK 1.31.0, MIRESETFis L& T 1.28.0 CLI, EHLUE
LR ERHhR AR CLI BHZE 1.31.0,

BE

ZIHEZ ¥ Operator SDK CLI TERRA, S3E Operator Wi BB X MHEMN K TEE#
FH, TRITELAER OpenShift Dedicated Z1ThRAFMIFR, ZIIESELRIRITE R B

PRI IhRE IR IME S MR, (BILThEERABERENH, HEEUEN
OpenShift Dedicated AR ik,

X FAIEEHT Operator WH, REIWFERALIIEXFFH Operator SDK hkA, IH Operator
T B 89 Operator #E& Al f# A OpenShift Dedicated 4 & # B Operator SDK CLI TEkRA
SR4EHIR, FORBRE T EEHTARAA OpenShift Dedicated BY Operator & 1ThRAN,

LIF & Operator B #AXMEM Bk RAEWFH. XLEM BRSNS ITH ZHEEFEE AP
MASBRFHREEMFHRMARE R CVE ARRS R,

e ETF Ansible B9 Operator 11 B B Efiti 7 14
o ETF Helm B9 Operator T B B E At 54

B X Operator SDK A FH), R4 RABE R, 1HS [ Operator SDK (Operator
Framework).

B2, EWRIE Operator M BFES Operator SDK 1.31.0 WERBMY, FSEHITEHFNEX T E TR
FRM1.28.0 LLRBI ABIMEREIFEN, BN ZAIEA 1.28.0 QK4 BI{ER Operator Wi H HF 1)
HITEH T I,

5.3.3.1. 5y Operator SDK 1.31.0 E#HETF Go # Operator TiiH
UTREEHTET Go B Operator T H, LUMES131.0 #E.

FRFH

o B &% operator SDK1.31.0

o {#f Operator SDK 1.28.0 BBk 4E## Operator W H
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% 5% A OPERATOR

iy =

o Uik Operator B #I makefile, ¥ Operator SDK R AEH = 1.31.0, M FHIFFR :

makefile =4l

# 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 ?=v1.31.0 @)

Q SFERAM 1.28.0 B H 1.31.0,

5.3.3.2. Hftb FiR
o FHHaBHIB IR aER
e -}y Operator SDK 116.0 #Z4 i H
e FZ% Operator SDK v1.10.1 B35 B

e 1%} Operator SDK v1.8.0 A4 I1H
5.4. £F ANSIBLE #J OPERATOR

5.4.1. ZF Ansible BJ Operator #J operator SDK 57

operator FF & A 51 AT LAFI A Operator SDK H#4 Ansible 2335 Memcached HE2E T Ansible #9745l
Operator. AHABEFHEHEREEGER, ABRENATUTILRE

o i Memcached ZE
o MMIRERE K/NS5 Memcached BE TR (CR) spec I8EMIKX/NER

e {§HH status writer 775 memcached Pod BIZFrsE E# Memcached CR X5
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BF

MBS #5H Operator SDK CLI TEAxA, EIE Operator WiHMHEXEMN X TEEH
FH, TRITELAER OpenShift Dedicated Z1ThRAMIFR, ZIIESE LRI ITE R B
IR XN INEENRE RIS MR, BN AIERESUH, FREUEN
OpenShift Dedicated kA< F &,

X FOIEFH Operator TiH, REWERLIIEXRFH Operator SDK ik, A Operator
Il H # Operator Y& Al @ A OpenShift Dedicated 4 & ##) Operator SDK CLI TEAfRA
SEY4EHITR, FORRE N EEHTARAA OpenShift Dedicated BY Operator & 1ThRA,

LIF & Operator B #XMEM Bk RAEWFH. XLEEM BRI ITH THEEFEE AP
MASBRFHHREEMFHRARER CVE BARRS R,

e ET Ansible B9 Operator 11 B B £ it 7 14
o EF Helm # Operator T B BUEL A i {5

B X Operator SDK A2 HH, R IRAER, 1554 Operator SDK (Operator
Framework).

Ity 2 AT EIT LA R AN Operator Framework #% /O ZH 4 SER

Operator SDK
operator-sdk CLI TE#[ controller-runtime /% API

Operator Lifecycle Manager (OLM)
L2 h Operator MR, ANFMETHBMIFEE (RBAC)

S

(™ ]
>

.

t'-../"" ___2l

AHERMPH AL OpenShift Container Platform XA BIEF Ansible B9 Operator FFia{#E
F8 Operator SDK B4,

5.4.11. &REZFH

144

B%& % operator SDK CLI

B&% 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

FRE%E dedicated-admin f{fREY oc & KE| OpenShift Dedicated &2

BERVFERBMAIEER, HEBERNEMEEDINE N AHBNFWEE, NBIEE—DER pull
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% 5% A OPERATOR

e 7% Operator SDK CLI

® OpenShift CLI Al

5.4.1.2. flE—14\"iH

f# A Operator SDK CLI fl| 4% memcached-operator B i E,

ff

L=

S

(RIS = ek =Sl M=
I $ mkdir -p $HOME/projects/memcached-operator
HANZEX :
I $ cd $HOME/projects/memcached-operator

3. &/ ansible {41217 operator-sdk init @4 LA#IIR{LIE :

$ operator-sdk init \
--plugins=ansible \
--domain=example.com

5.4.1.2.1. PROJECT X

operator-sdk init 4% 4 KB 2 —1 Kubebuilder PROJECT 3244, MIiE root iz {THIFEL
operator-sdk 455 L% help ?ﬁquT&HXIZXI{ﬁF FERRNTBERILEZE Ansible, B0 :

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. & API

{8 Operator SDK CLI f]# Memcached API,

ff

L=

S

o ZITLUT a5 HIE A cache. hixAv1 ##HK Memcached #J AP :

$ operator-sdk create api \
--group cache \
--version vi\
--kind Memcached \
--generate-role ﬂ
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Q 5 API 4B Ansible B,

@I% API |7, Operator H &AL L5 B -

Memcached CRD
B — Memcached % RRA|

Manager (EH#)
FERUTHEREFRSHARIRFRENER

o —/hiEZR, FLLR Ansible &K playbook

e —/ watches.yaml 3X{#, & Memcached 75/R%# %] memcached Ansible A&

5.4.14. 4 EEE

BHIEM Operator WiH, LUREINEZH, HEIX N Ansible B, SHEFRUIE. BHMR
Memcached % RFHZ21T,

1. A3 E# roles/memcached/tasks/main.yml {5 :

- 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}}"
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
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X memcached & & A H{RFIE memcached EEFHIXEZRE K/,

2. @it 4a%HE roles/memcached/defaults/main.yml X4, HIEE Ansible BEHRERANTENBE
NE :

# defaults file for Memcached
size: 1

3. FERLLTFSEFEH config/samples/cache_vi_memcached.yaml XX {471 Memcached =

YR .
BHR -

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

BHE XEIR (CR) spec ARHYEE N VENEIN L E(E 345 Ansible,

=1
1£i217 Ansible B, Operator &4 spec FEXH AL ERN AT N snake case, B/

BT X%, Blt0, spec B serviceAccount 7 Ansible FREAFRK
service_account,

& L@ £ watches.yaml XX #4715% snakeCaseParameters /£ E /) false SR
KNBEH, BIEIE Ansible X 28 4T — LR BYGUE, LR B2 REIRTE
lo

5.4.15. G ACE X
Operator {E&E I FF 4 T R4S BB Operator, 274 dedicated-admin B &HEE G ECE X Operator
Lifecycle Manager (OLM) ZMEMIMEF EMR B, EXFNRIEER, Operator AR E L TIRAR
B EMINE, FHREZH4 Operands :

e HTTP_PROXY

e HTTPS_PROXY

e NO_PROXY
% ARG HTTP_PROXY f£ i ROIFE L&,
SR
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o SR THRESEHEBIEORENEKR,

AR

1. B FERLLTAAER rolesimemcached/tasks/main.yml X4, [FIMELERMBIEES :

|
%

env:
- name: HTTP_PROXY
value: {{ lookup("env", "HTTP_PROXY") | default("", True) }}'
- name: http_proxy
value: {{ lookup("env", "HTTP_PROXY") | default("", True) }}'
2. @I 7E config/manager/manager.yaml X4 iRIILA FAB K% E Operator 588 LHIEMEDS

containers:
- args:
- --leader-elect
- --leader-election-id=ansible-proxy-demo
image: controller:latest
name: manager
env:
- name: "HTTP_PROXY"
value: "http_proxy_test"

5.4.1.6. 517 Operator

EFJEFIZ1T Operator, E#F Operator SDK CLI i85 Operator, #A/GE{# A Operator Lifecycle
Manager (OLM) EB B E|&EEH,

IR ETE OpenShift Container Platform & 2f EERE Operator A OpenShift
Dedicated 5£8%, I LAfHE M DNEINBIER B LT -

o ) Go BFEEHARMIZIT,
o (ERAEBENHEIZT.
L fth BER
o TEEEENAMIZIT (OpenShift Container Platform 324%)

\

o {ENERIHEEIZ1T (OpenShift Container Platform 3X4Y)
5.4.1.6.1. #i98 Operator & Operator Lifecycle Manager #{TE8&

5.4.1.6.1.1. #l4F Operator

Operator 48X E Operator SDK #1 Operator Lifecycle Manager (OLM) BYERIAITE A%k, EATLL
&5 Operator SDK 2 FH#Ex%E Operator i B ¥E M4 2 55&, {5 Operator ATt OLM .
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SR H
o TEFFA THFuh EZR%E operator SDK CLI
e B.%% OpenShift CLI (oc) v4+

o {Hf Operator SDK 1151t operator T E

AR

1. 7 Operator i B B kHIZ4TELT make 6545 RIZFHEX Operator Hiffk, LU THIRHAEN
IMG S¥:RB|IRER 7R ZE, MR LURERERME A= (30 Quay.io) FFiEAZREIIK.

a. MR -
I $ make docker-build IMG=<registry>/<user>/<operator_image_name>:<tag>

i

=1

F SDK 5 Operator £ @8 Dockerfile 2% go build EBFf3|
GOARCH=amd64, XA LATEIE AMD64 f5ZRe{EF
GOARCH=$TARGETARCH, Docker EZN{SIf &7 &4 B Y -platform 57
B9{E, X}F Buildah, EEF A -build-arg ELIHX—BH., WEELES,
WAL N5,

b. fFERHEERITFHEE

I $ make docker-push IMG=<registry>/<user>/<operator_image_name>:<tag>

2. i217 make bundle fp 50/ Operator i aFH, ZmSHAZ NS, HFSHE Operator
SDK generate bundle #1 bundle validate 7% :

I $ make bundle IMG=<registry>/<user>/<operator_image_name>:<tag>

Operator FIfHFR E/F B8R TNl B~ QIBRFEEN AR, make bundle f357E Operator
BRI TXHME X

e @& ClusterServiceVersion X REHAREFR B>, %7 bundle/manifests
e £ bundle/metadata B9 4 & T #1038 B %

e config/crd BxHHIFTE BE L HIRERE XL (CRD)

e — Dockerfile bundle.Dockerfile

A5, fE operator-sdk bundle validate B 335 1FX 30, LUBRREE ERA SRR 2
EHBI,

3. BT T e SR E A B E R, OLM ARSI H G EEHE Operator HHE, ZERS
A= EE NI &,

a. MBIA TR, FREEHETIRH registry, A @& ZAMBFIIEREE, KE
BUNDLE_IMG :

I $ make bundle-build BUNDLE_IMG=<registry>/<user>/<bundle_image_name>:<tag>
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b. HEEIHH R

I $ docker push <registry>/<user>/<bundle_image_name>:<tag>

5.4.1.6.1.2. {88 Operator Lifecycle Manager 8% Operator
Operator Lifecycle Manager (OLM) RIEBBIETE Kubernetes £t %k, BHMEIE Operator R HHE
FIRSGSHIE AR, OLM £ OpenShift Dedicated EEINZREE, FHE ) Kubernetes I RBIiZ1T, LUMERT

DIER B EAAN TEMIER T Web #2#& %0 OpenShift CLI (oc) FATFAA Operator &£ EHIEE
IjJEbo

Operator Bundle Format 5 Operator SDK 1 OLM BIBRIAITT B A%, B LUER Operator SDK 7£ OLM
ERFZITHADES, UBREEBZIT.

SEREH
o TEFFA T L E&RE: operator SDK CLI
o FYERFHEEE registry B9 Operator 4F &%

o OLMZHEE—NET Kubernetes &R £ (#1R A apiextensions.k8s.io/v1 CRD, Iy
v1.16.0 S EHTHRA, #0 OpenShift Dedicated 4)

o (FAEE dedicated-admin U EBUNK {8 oc B BIEEE

T
o HIALLTaSIEEEFHIZ1T Operator :

$ operator-sdk run bundle \ﬂ
-n <namespace> \9
<registry>/<user>/<bundle_image_name>:<tag> e

run bundle i G OIEETFXHMNEME X, FHER OLM EEEFRE Operator 42,

ik BOAERT, R RTE ~/.kube/config S HENEIXR I E &% Operator, &
FAILURIN -n PR N RFIXE T BB 6 8 22 (B3E H,

O 9

R EIREBR, %S EM quay.io/operator-framework/opm:latest /5 BRI\ 325815
%, MREETHER, ZhSERTRTHERFIENRSIFHR,

BF

M OpenShift Dedicated 4.1 74, run bundle 5 2\ #F Operator B RHE
FXHHB RN, Operator BB FAM SQLite HIBERX M, BEE
PUEHI L TR A MIBR, 1L Operator EEME TERER R T XHH B FK
o

XD HHITUUTERF

o (5| RMHAAEIRNFRSIHKR, ReIHETEHABEEAINN Y, BEAERRIRT NAFHHELE
SARIEEF PR E XA,
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o QIRIEEIMESIFKRMBRIR, LUE OperatorHub REW & I Operator,

o @it fIE— OperatorGroup. Subscription. InstallPlan FIFfEEMAAEFIR (2
RBAC) , ¥ Operator EREEIKEEH,

5.4.1.7. B2 HE XL HTR
%% Operator &, B LSS B8 —1H Operator TEEBPIRHMB E KR (CR) EMHXE,

FoRFH

o TEHEBHLER Memcached Operator 7=:f§l, E12#t Memcached CR
T
1. UIHREIRE Operator IR ZE (A, B0, 40K make deploy fr G ERE Operator :

I $ oc project memcached-operator-system

2. Yw%E config/samples/cache_v1_memcached.yaml £# Memcached CR EH =, FHES
LU HIAS -

apiVersion: cache.example.com/v1
kind: Memcached
metadata:
name: memcached-sample
spec:
size: 3

3. G CR:

I $ oc apply -f config/samples/cache_v1_memcached.yaml

4. H3fR Memcached Operator }7~f5l CR G| EERE, HKA/NIEH :

I $ oc get deployments

it Bl
NAME READY UP-TO-DATE AVAILABLE AGE
memcached-operator-controller-manager 1/1 1 1 8m
memcached-sample 3/3 3 3 im

5. 1% pod #1 CRIRE, MBIAHEREREHEA Memcached pod &AFREHT,

a. 1% pod:
I $ oc get pods

i th o Bl
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NAME READY STATUS RESTARTS AGE

memcached-sample-6fd7¢98d8-7dqdr  1/1 Running 0 im
memcached-sample-6fd7¢98d8-g5k7v ~ 1/1 Running 0 im
memcached-sample-6fd7¢c98d8-m7vn7  1/1 Running 0 im

b. Fo& CRIAA :

I $ oc get memcached/memcached-sample -0 yaml

i th o 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

6. EHEERN.

a. B#T config/samples/cache_v1_memcached.yaml X4, ¥ Memcached CR F1f
spec.size FEEM 3TN 5:

$ oc patch memcached memcached-sample \
-p '{"spec":{"size": 5}}' \
--type=merge

b. i\ Operator EEHERE K/ :

I $ oc get deployments

it Bl
NAME READY UP-TO-DATE AVAILABLE AGE
memcached-operator-controller-manager 1/1 1 1 10m
memcached-sample 55 5 5 3m
7. IZfTLL e X MIBR CR =

I $ oc delete -f config/samples/cache_v1_memcached.yaml

FEAHRREPIURITIR,
o HNR{EA make deploy &% 3Kl Operator, HIZTLA TGS :

I $ make undeploy

152



% 53 FF&Z OPERATOR

o MNR{HFA operator-sdk run bundle %5 3E it Operator, HZITU TS :

I $ operator-sdk cleanup <project_name>

5.4.1.8. Hfth TR
e ES[HET Ansible B9 Operator BINIE#F, LLT f## Operator SDK Q8K B k4514,
o MREETEEEEMEONRE, NIEHA dedicated- admin AEMEE S TUBSRERE, =
“}1 Operator Lifecycle Manager (OLM)_LiZ{THI4FRE Operator E A BE X CA iE+,
5.4.2. &F Ansible #J Operator BB &

operator-sdk CLI 7] 58 Operator B &KX scaffold %4~ FE SIS,

8%

YTHEZ FFHY Operator SDK CLI TERgA, S¥E Operator Ti B BIHE XM EFNH TE B4
FH, TTRITELAER OpenShift Dedicated Z1ThRAFMIFR, ZIIESE LRI ITE R B
IR XN INEENRE RIS SR, BN AIERESUH, FREUEN
OpenShift Dedicated R ik,

X FAIEEHT Operator WH, REIWFERALIIEXFFH Operator SDK ik A, IH Operator
T B 89 Operator #E& Al f# A OpenShift Dedicated 4 % # B Operator SDK CLI TEkRA
SRY4EHITR, FORBRE N EETARA A OpenShift Dedicated BY Operator & 1ThRA,

LIF & Operator B #AXMEM Gk RAEWFH. XLEEMERINZITH ZHEEFEE AP
MASBRFHHRMEEMFHRMARE R CVE RS R,

e EF Ansible B Operator Tl B B E At 5 {5
o ETF Helm #J Operator T B B Efit 54

B X Operator SDK A #H, XA IRABER, 15504 Operator SDK (Operator
Framework),

5.4.2.1. EF Ansible W B %G

{5/ operator-sdk init --plugins ansible &3 %5 £ MR E T Ansible B Operator B @& LU T B XX
% :

XHHRB X 3PS
Docker FAF 7 Operator #E B 2RHRA Dockerfile,
Makefile RATFHE. A, HERRGERWEBR, HPEE Operator Z3FHISXH, FATFLEME

HEENFRE X (CRD) ,

PROJECT B & Operator TTHIEE BRI YAML X4,
config/crd E AR CRD X {##1 kustomization.yaml X4 #9i1% &,
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X Ex &
config/default NEREBUNERFTA Operator 55, # make deploy &,
config/manager  Controller Manager Z§3&.

config/prometh A FU¥#E Operator #yServiceMonitor %R,
eus

config/rbac MG EEE R RIERENABNABHE,

config/samples  Jy CRD @/&89 8RR H.

config/testing AF R RAIEE,

playbooks/ FIZ1TH playbook HIF B 3%,

roles/ EiZTHABKNNTE R,

watches.yaml ZIRBIBTIRM Group/version/kind (GVK) #1 Ansible /5%, {8 create api &
BRMFRE,

requirements.y DEBTHERARERN Ansible £EE A BIKIIIH YAML 3T,
mi

molecule/ RIS A B Operator imEimNIKAIIS R,

5.4.3. W HH Operator SDK iR A E#FH 1 B

OpenShift Dedicated 4 X #f Operator SDK1.31.0, MNRMEEFEITFiG E&R&KE T 1.28.0 CLI, EAILIE
LS FHTHR AR CLI B E 1.31.0,
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BF

MBS #5H Operator SDK CLI TEAxA, EIE Operator WiHMHEXEMN X TEEH
FH, TRITELAER OpenShift Dedicated Z1ThRAMIFR, ZIIESE LRI ITE R B
IR XN INEENRE RIS MR, BN AIERESUH, FREUEN
OpenShift Dedicated kA< F &,

X FOIEFH Operator TiH, REWERLIIEXRFH Operator SDK ik, A Operator
Il H # Operator Y& Al @ A OpenShift Dedicated 4 & ##) Operator SDK CLI TEAfRA
SEY4EHITR, FORRE N EEHTARAA OpenShift Dedicated BY Operator & 1ThRA,

LIF & Operator B XA G RERFT A, XLEEMEAKENZITH IIREMEE AP
MASBRFHHREEMFHRARER CVE BARRS R,

e ETF Ansible BY Operator T B RO E At {5
e ETF Helm B Operator i B BOEL A i {5

B X Operator SDK A2 HH, R IRAER, 1554 Operator SDK (Operator
Framework).

B2, EWRIE Operator W B RS Operator SDK 1.31.0 A, BEHITEHNEX S B EER
RM1.28.0 LARB| AR RBEIFE R, BT ZAIER 1.28.0 QIS4 BIE(T Operator T H #F 3]
HPUTEFH T K,

5.4.3.1. 5§ Operator SDK 1.31.0 BHETF Ansible B Operator TiH
LUTFREEH 7ET Ansible B Operator TiH, LUMES 1.31.0 %5,

SeRFZ M
o B &% operator SDK1.31.0

e {3 Operator SDK 1.28.0 sk 4E{# Operator 11 B

Pk
1. %] Operator B9 Dockerfile #H{TLAFHEX :

a. f# ansible-operator-2.11-preview £fiti#5i{k &1} ansible-operator £fili#if%, FIFRA
BHE131.0, MATHIFT :

Dockerfile 7=:{l
I FROM quay.io/operator-framework/ansible-operator:v1.31.0

b. Ansible Operator fiR7 1.30.0 F1#J Ansible 2.15.0 BIE#HIFR T LA T %R %R Python #&HE

e ipaddress
e openshift
e jmespath

e cryptography
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e oauthlib

INRIKH) Operator MK TF H A —MHBREY Python 3k, EE#H Dockerfile LAEF pip
install 6p & L& RAVEIR,

2. Y% Operator W E M) makefile, ¥ Operator SDK lRAE = 1.31.0, 0 FHIFTR :

makefile =4l

# 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 ?=v1.31.0 @)

Q SFERAM 1.28.0 B H 1.31.0,

3. E# requirements.yaml 1 requirements.go X, LUf/FR community.kubernetes 554, 3
1% operator_sdk.util £E&FE#H EMA 0.5.0, W FHIFT :

requirements.yaml 3R 61

collections:
- - name: community.kubernetes ﬂ
- version: "2.0.1"

- name: operator_sdk.util
- version: "0.4.0"
+ version: "0.5.0" ﬂ

- name: kubernetes.core

version: "2.4.0"
- name: cloud.common

ﬂ fIB% community.kubernetes £ &

Q ¥ operator_sdk.util £ 5 F# £ 0.5.0 hk A,

4. M molecule/kind/molecule.yml 1 molecule/default/molecule.yml 324/ ffiFR lint = EXBIRR
BB, BRI -

dependency:
name: 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
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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. Hh ¥R

77 Operator SDK v1.25.4 #4371 B
4 Operator SDK v1.22.0 F4 1 B
4 Operator SDK v1.16.0 #2371 B
F4% Operator SDK v1.10.1 BT H
F%F Operator SDK v1.8.0 #4411 B

e B R E IR RRA R

5.4.4. Operator SDK 14 Ansible & #%

8% 5% JF&Z OPERATOR
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BF

MBS #5H Operator SDK CLI TEAxA, EIE Operator WiHMHEXEMN X TEEH
FH, TRITELAER OpenShift Dedicated Z1ThRAMIFR, ZIIESE LRI ITE R B
IR XN INEENRE RIS MR, BN AIERESUH, FREUEN
OpenShift Dedicated kA< F &,

X FAIEEFT Operator HiH, AEIERLLIEZFFH Operator SDK ik A, & Operator
Il H # Operator Y& Al @ A OpenShift Dedicated 4 & ##) Operator SDK CLI TEAfRA
SEY4EHITR, FORRE N EEHTARAA OpenShift Dedicated BY Operator & 1ThRA,

LIF & Operator B #AXMEM Eifgk RAEWFH. XLEM BRI ITH HEEFEE AP
MASBRFHHREEMFHRARER CVE BARRS R,

e ET Ansible B9 Operator 11 B B £ it 7 14
o EF Helm # Operator T B BUEL A i {5

B X Operator SDK A FH), #tR4EFFRARE R, 1HS [ Operator SDK (Operator
Framework).

5.4.4.1. BE R4

Operator &{#F Kubernetes ¥~ &HL&I, BIEE L HIRE X (CRD), XIFEMBE LHIR (CR) B4
T HHRLUFRENRE Kubernetes X5,

CR X &R 22— Kubernetes ¥R 4, 17X REFNIEFMIEIEFER :

K51 B KRR

FB

apiVersion

kind

metadata

spec (iEiE)

status

annotations

sk

Z 0% CR BIRA,

Z0% CRIVRE,

Z 0K Kubernetes R E TTEIE.

fEHIE Ansible W B{ETIFR, RNFERIMIANZE,

BEELTREYFPRE, X FETF Ansible B Operator, status F7RENIA N
CRD jZH, H operator_sdk.util.k8s_status Ansible #EREE, Hbd
& CRstatus 8 condition 5 2.

Bt F CR B Kubernetes & S F 2,

LUF CREf2FIFRAEH Operator B91T°h -

5% 5.2. &F Ansible ¥ Operator ;¥ f#
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ansible.operator- 7 CRIGEMVAEIRR. 1ZEFRITITHE Golang FHE time kAR, Bk
sdk/reconcile-period Ui, fEF ParseDuration, BKINGEZs, % HBIEELFD HHAL,

ETF Ansible B9 Operator 3@l

apiVersion: "test1.example.com/vialphai"
kind: "Test1"
metadata:
name: "example"
annotations:
ansible.operator-sdk/reconcile-period: "30s"

5.4.4.2. watches.yaml 3X{f

group/version/kind (GVK) & Kubernetes API FIME—1R1HRF, watches.yaml X4 S & MBEE L HIR
(CR) AImHAMBE IR (CR) E Ansible A5k playbook BIETFHIZR, Operator EAEE X NIRET T
#4ITF /opt/ansible/watches.yaml BT E XA &,

5 5.3. watches.yam| ST#4-B &

B 3T

group ZIAIE CR 4,

version Z K CR ARA,

kind Z T CR KA

role (EiA) WINEARLHZHH Ansible BBBIERE, FIN : NREB roles BRALTF

/opt/ansible/roles/ #, A% 7 busybox, NIZERN
/opt/ansible/roles/busybox. ZFE5 playbook FEXHEEHERF

playbook NINZEARZFHH Ansible playbook FIERTR, HEEE;XA playbook N —FifE
BBENAE, ZFE5 role FEEREHR.

reconcilePeriod (i%1%) Y57 CRBIMh A EIBR, BB playbook iZTHIAIE,

manageStatus (&) IR &E N true (BKIL) , N CREKRBBEH Operator Sk EE, MRKE
 false, 1 CR#PRENISHIEEA B playbook FERIAEHE, SKIEHIHR
HIg R EE,

watches.yaml X #E7R 61

- version: vialphat ﬂ
group: test1.example.com
kind: Test1

159


https://golang.org/pkg/time/
https://golang.org/pkg/time/#ParseDuration

OpenShift Dedicated 4 Operator

role: /opt/ansible/roles/Test1

- version: vialphat g
group: test2.example.com
kind: Test2
playbook: /opt/ansible/playbook.yml

- version: vialphat 9
group: test3.example.com
kind: Test3
playbook: /opt/ansible/test3.yml
reconcilePeriod: 0
manageStatus: false

ﬂ I Test1 BR5TE] test1 A &R HIRA,
@ 1 Test2 BRETE] playbook HIfH HLR A,
9 Test3 kind BEE 74M97Rffl, 7E playbook FZEIENT CR RS EFHPEAFNEIE,

5.4.4.2.1. Bk

BNINEERLEIT R INZE S GVK By watches.yaml X5, E11RIME group. version, kind
#0 playbook X role FE& T 5,

A CR LR ERBEE BN RN —LIhEE. A BSMATSIEELU TR,

% 5.4. M watches.yaml| X435

P R HA reconcilePeri %7€ CR BITH24T Al BRI [A], ansible.oper 1m
od ator-
sdk/reconcil
e-period
BIERKE manageStatu  fiF Operator E¥&/ CR true
s status #f9 # 8 conditions &
b
AR BT R watchDepen ¥ Operator ZhA 11 true
dentResourc  Ansible fI|ZH TR,
es
U PR AR B B A BT watchCluster Xz Operator Ml E Ansible fals
ScopedReso  EMEESEHEBIHIR, e
urces
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RANCTRRFIH maxRunnerA &I Ansible Runner 7£ Operator ~ ansible.oper 20
rtifacts BRPHABNMERFREEFENLHE  ator-
B RHEE, sdk/max-
runner-
artifacts

WAL watches.yml X4 R Al

- version: vialphai
group: app.example.com
kind: AppService
playbook: /opt/ansible/playbook.yml
maxRunnerArtifacts: 30
reconcilePeriod: 5s
manageStatus: False
watchDependentResources: False

5.4.4.3. X £ZE Ansible W4 2: &

BN A2 K% ZE Ansible, SAEH Operator B2, BHE L HRE (CR) B spec E 4 1E AN 2L 2R IR
ExTE8, HRTF 5% ansible-playbook 5 HIFIAN L&,

Operator ;A R7E meta FEE T iBFIAN L2, AT CRBATH CR M2,

SFFLLF CR RHI -

apiVersion: "app.example.com/vialphai"
kind: "Database"
metadata:
name: "example"
spec:
message: "Hello world 2"
newParameter: "newParam"”

ENEIANZE(E 1 ZE Ansible BILER T -

{ "meta": {
"name": "<cr_name>",
"namespace"”: "<cr_namespace>",
2
"message"' "Hello world 2",
"new_parameter": "newParam”,
"_app_example_com_database": {
<full_crd>
2
}
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message 1 newParameter FEXEINZ#HiIX B NAINZE, meta Il Operator F7E YK CR 1ZHHEX
TTEIE. meta ZERAE A Ansible B SRAFSHIGH], 0 :

- debug:
msg: "name: {{ ansible_operator_meta.name }}, {{ ansible_operator_meta.namespace }}"
5.4.4.4. Ansible Runner B3k
Ansible Runner 2¥%5 Ansible ;21T XHE BRFERER. EAALT : /tmp/ansible-
operator/runner/<group>/<version>/<kind>/<namespace>/<name>,
Heth BT

o ETHEFX runner B XMEZER, 155 Ansible Runner 314,

5.4.5. Kubernetes Collection for Ansible

E(FHF Ansible 12 Kubernetes RN RARFEEMAELR, B LUMER Kubernetes Collection for
Ansible, It Ansible #RIREE RIFF A A AT @I YAML SREHILAE Kubernetes FHRX 4, sSHARE
Ansible RIAE R EHIEE,

8%

ZINEZ5H Operator SDK CLI TEAxA, EFE Operator WiHMHEXEMN KX TEEH
FH, ITXITELLEH OpenShift Dedicated & THRAHMIFR, ZLIEE HAIAITEREH
FIREXHX AN IHEEMIEF B E N HE, BUIEERAERSUH, FBELUEN
OpenShift Dedicated kA< i,

XfFOIE%H Operator TiH, REWERLIIEXHFH Operator SDK iikA, A Operator
TiiH # Operator Y& Al @ A OpenShift Dedicated 4 & ##) Operator SDK CLI TEfR A&
SEAEIFETIR, FOIBREH AT HTM AR OpenShift Dedicated B9 Operator & {TAR A,

LIF & Operator B #XMEM Gl RAEWFA. XLEM BRI ITH THEEFEE AP
MASBRFHHREEMFHRMARER CVE BARRS R,

e EF Ansible B Operator Tl B B E At 5 {5
o EF Helm # Operator T B BUEL A i {6

B X Operator SDK A FFH), #tR4EFFARARE R, 1HS [ Operator SDK (Operator
Framework).

¥ Ansible 5I1A Kubernetes FRX AL SN — N ARFLETF AIFEA Jinja Bk, XHEEREEED
Ansible B JLAN 2B B E R,

ATVEHNET Kubernetes EGMIER R, FIAZ A, EAXRMITIFIL EREES, FHFEMA playbook i
T, SRAEEFE Operator RERAE,

5.4.5.1. 5 Ansible &% Kubernetes &

8RBT LAE A M T /L _E %% Kubernetes Collection for Ansible,

AR
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1. 2% Ansible 2.15+ :

I $ sudo dnf install ansible

2. & Python Kubernetes B R4S :

I $ pip install kubernetes

3. FRUTAZEZ —RE Kubernetes Collection :

o RAILLEREM Ansible Galaxy REES :

I $ ansible-galaxy collection install community.kubernetes

o WREEAIBILT Operator, NIAEEEME [II/ZEE —1 requirements.yml {4, L34
B E N LEER Ansible IK#577, FEELL Operator EE T/, INERT, lbXHaiiE
communlty kubernetes 5 5 L1 & operator_sdk.util £&, © N4 ETF Operator FITHEELR

B ERFNIE
REFZ B requirements.yml X4 BKGHIELL

I $ ansible-galaxy collection install -r requirements.yml

5.4.5.2. &Hhilji# Kubernetes Collection
operator FF& N A AT LAME A #A25121T Ansible £3, MARERIZITHER Operator,

SERFEH
o #B{EETF Ansible B Operator WiH, FH{#F Operator SDK Al EHF 4K Ansible BB AP

e ¥t Kubernetes Collection for Ansible

1. £ETF Ansible B9 Operator 1H Bk, FREREM Ansible 2B roles/<kind>
/tasks/main.yml X, 703 APIFf, H{#F --generate-role &N, =& roles/<kind> /
B3R, <kind> aJ&#51E0 API I8 ERI R EITEL,

LU RBIRTES ) state B2 2 (H O FH MM PREC B ARST -

- name: set ConfigMap example-config to {{ state }}
community.kubernetes.k8s:
api_version: v1
kind: ConfigMap
name: example-config
namespace: <operator_namespace> ﬂ
state: "{{ state }}"
ignore_errors: true

Q@ EEtERBMRSNHEEN,
g & ignore_errors: true T {RHBR RN ZIERIED B IR ST R KN,
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2. {&4 roles/<kind> /defaults/main.yml 32{4, J$EKi\ state 1%XE/ present :

I state: present

3. B ENIEBRMIZCE—1 playbook.yml T4 A — Ansible playbook, EAE@EEH
<kind> B :

v

- hosts: localhost
roles:
- <kind>

17 playbook :

$ ansible-playbook playbook.yml
=1

[WARNING]: provided hosts list is empty, only localhost is available. Note that the implicit
localhost does not match "all'

khkkhkkhkkkkhkkhkkhkhkhkhhkhkhkkhkhhhkhhhhhhkhhhhhkhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhkhkhhkhhhkhhhrhhhkk
PLAY [localhost]

TASK [Gathering Facts]

hhkkkkkkkkkkhhhhkkkhhkhhhhhkhkhkhhhhhhkhhhhhhhhhkhhhdhhhhhhhhhhhhhhhdhhhhhhrhhhhhkkhkhhdhixx

ok: [localhost]

TASK [memcached : set ConfigMap example-config to present]

hhkkkkkkkkhkhhhhkkkhhkhhhhhhkhhhhhhhkhhhhhhhhhkhhhdhhhhhhhhhhhhhhhddhhrhdhrrhhhhhkhkhkhrdhixx

changed: [localhost]

PLAY RECAP kkkkkhhkkkkkkhkkhhhhkhkhkhkhkhhhhhkhkhhhhhhhhhhhhhhhhhhdhhhhhhhhhhhhhkhhrdhhhhhhhhhhhrrrrdhid

localhost :0k=2 changed=1 unreachable=0 failed=0 skipped=0
rescued=0 ignored=0

5. WIFREMSNZ S0/ -

I $ oc get configmaps

it Bl
NAME DATA AGE
example-config 0  2mis

6. E#H21T playbook, 1%iE state 77 absent :

I $ ansible-playbook playbook.yml --extra-vars state=absent
i Bl

I [WARNING]: provided hosts list is empty, only localhost is available. Note that the implicit
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localhost does not match 'all’

khkkhkkkkkhkhkkhkhkhkhhkhkhkhkhhhkhkhhkhhhhhhhhhkhhhhhhhhhhhhhhhhkhkhhhhhhhhrhhhhhhkhkhhhhhkhhhhhhhkk
PLAY [localhost]

TASK [Gathering Facts]

hhkkkhkkkkkkhkhhhhkkhkhkhkhhhhhhkhhhhhhhkhhhhhhhhhkhhhdhhhhhhhhhhhhkhkhhddhhrhrhrhhhhhkhkhkhhdhixx

ok: [localhost]

TASK [memcached : set ConfigMap example-config to absent]

hhkkkkkkkkkhkkhkhhhkkkhkhkhhhhhhkhkhhhhhhkhhhhhhhhhkhhhhhhhhhhhhhhhhkhkhhdhhhhdrrhhhhhkkhkhrdhixx

changed: [localhost]

PLAY RECAP kkkkkhhkkkkkkhkhhhhkhkhkhkhkhhhhhkhkhhhhhhhhhhhhhhhhhhdhhhhhhhhhhhhhhhrdhhhhhhhhhhhhkrrrdhixd

localhost :0k=2 changed=1 unreachable=0 failed=0 skipped=0
rescued=0 ignored=0

7. BEECERRA 2 EEMR :

I $ oc get configmaps

5.4.5.3. G4 R
o METHRUABATE KR (CR) HIHSTE Operator WilA BE X Ansible BB, BESHE
Operator F{£f Ansible,
5.4.6. £ Operator H{# F Ansible

RBEARHEHE Kubernetes Collection for Ansible f&, HBEEXHIER (CR) XKEZMMER, EALITE
Operator RERfM G HEREIBY Ansible 25, ARBISF Ansible &I E] Operator A LBV E
Kubernetes %TiR, 1ZM&47E watches.yaml X &A1 52K,

BF

YIHEZ ¥ Operator SDK CLI TERRA, @3E Operator Wi BB XMEMN K TEE#
FHA, 1TRTELUEH OpenShift Dedicated & ThRAFMIBR, ZIIEIFE LRI A TE BB
FIREXHX AN IHEEMIEF B E N HE, B AEREUH, FEELUEN
OpenShift Dedicated kA< &,

X FBIEFH Operator TiH, FEWERLIIEXHFH Operator SDK iikA, A Operator
IiiH B Operator Y& Al @ A OpenShift Dedicated 4 & ##) Operator SDK CLI TEAfR A
SEAEIFETIR, FOIBREH AT HTM AR OpenShift Dedicated B9 Operator & {TAR A,

LUF & Operator Wi B X MIEMIFR REHFR, XEEMBGIZITHIIEENEE AP
MASERFHEAEEMFAREXTHERX CVEWFRARE,

e EF Ansible B Operator Tl B B E At 5 {5
o EF Helm # Operator T B BUEL A i {5

B X Operator SDK A FFH), #tR4EFFARABE R, 155 Operator SDK (Operator

Framework).

5.4.6.1. BE X FEXH
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Operator &{#F Kubernetes 94 BALEI, BIBE L HIRE X (CRD), XHEMBE L HIR (CR) BIANL
T HHERLUFRENRE Kubernetes X%,

CR X &R 22— Kubernetes ¥R 4, 17X REFNIEFMIEIEFER :

% 5.5. BE U FRFE

B 3T

apiVersion Z A8 CR BIARA

kind 03 CRHRE,

metadata Z 0K Kubernetes # & TLHE.

spec (%iE) fEHIE Ansible W B ETIR, NFERBRIANZE,

status BEELTREYLFPRE, X FETF Ansible B Operator, status F7RENIA N

CRD jZH, H operator_sdk.util.k8s_status Ansible #EREE, Hbd
& CRstatus 8 condition 5 .

annotations EMTF CR B Kubernetes 4 &,

LUF CREf2FIRAEH Operator B91TH -

5 5.6. & F Ansible #Y Operator 3 fi#

ansible.operator- 7 CRIGEMVAEIRR. ZERRITITHE Golang Bt S time kAR, Bk
sdk/reconcile-period Ui, fEF ParseDuration, BKINGEZs, % HBIEELFD HBAL,

ETF Ansible B9 Operator 3@l

apiVersion: "test1.example.com/vialphai”
kind: "Test1"
metadata:
name: "example"
annotations:
ansible.operator-sdk/reconcile-period: "30s"

5.4.6.2. &AMl ETF Ansible B Operator
IRET LUE R Operator T BBYTI/Z B X H#) make run 4545, M A#ZTHETF Ansible B Operator A

AT HE, make run Makefile BFRFEA#Z4T ansible-operator — i/ {4, M watches.yaml XX
BEENFHE A ~/.kube/config X145 Kubernetes 5224815, Rif& k8s &k —HE,
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& A LB % BEf 525 & ANSIBLE_ROLES_PATH =k & {# [ ansible-roles-path T:ic 3k
BHEXAEKE, INR7E ANSIBLE_ROLES PATH E7F%AHEIZA®, Operator &7
{{current directory}}/roles FEKE,

FoRFMH

it =

Ansible Runner v2.3.3+
Ansible Runner HTTP Event Emitter plugin v1.0.0+

HATRIE M BIE A Kubernetes Collection

NBEENXTR (CR) ZEBENKIEREE X (CRD) MIEMMETAEIIREE] (RBAC) &
D

I $ make install

it Bl

/usr/bin/kustomize build config/crd | kubectl apply -f -
customresourcedefinition.apiextensions.k8s.io/memcacheds.cache.example.com created

iZ1T make run 75 :
I $ make run
Ll R

/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™:"1abf57985b43bf6a59dcd 1814 7b3c574fa57d3f6"}
{"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","default™:
2}

{"level":"info","ts":1612739148.3490262,"logger":"cmd","msg":"Environment variable not set;
using default
value","Namespace":"","envVar":"ANSIBLE_DEBUG_LOGS","ANSIBLE_DEBUG_LOGS":fals
e}

{"level":"info","ts":1612739148.3490646,"logger":"ansible-controller","msg":"Watching
resource","Options.Group":"cache.example.com","Options.Version":"v1","Options.Kind":"Memc
ached"}

{"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"}
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{"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}

INTE, Operator 2Wi#E CRMIEH, O CR LA &R Ansible ABIZ1T,

pa -3
£ & config/samples/<gvk>.yaml CR ;& ¥ 7=/ :

apiVersion: <group>.example.com/vialphat
kind: <kind>
metadata:

name: "<kind>-sample"

R NR%E spec £, FRLUVARA Ansible BN B#iA 8, HEROREZEM CR
%3545 Ansible BUBIAZE &, J Operator B EUMRINEZBEEM,

3. fll& CR LA, FHFEKILEE state 1IXE N present :
I $ oc apply -f config/samples/<gvk>.yaml
4. ¥ example-config BB 2B 2O :

I $ oc get configmaps

i th 7 Bl
NAME STATUS AGE
example-config Active 3s

5. X config/samples/<gvk>.yaml X {4, IF state FEi%Ey absent, 5140 :
apiVersion: cache.example.com/v1
kind: Memcached
metadata:
name: memcached-sample

spec:
state: absent

6. NEEX :

I $ oc apply -f config/samples/<gvk>.yaml

7. HIABCERRST S ARMIRR -

I $ oc get configmap
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5.4.6.3. T8 LMK E T Ansible B Operator

1 Operator A#illi T B E X Ansible B /G, &8 LLTE OpenShift Dedicated SE£H pod Il
Operator, ZEMBEAEEIMERFERZIZHE,

IBA LAE N — N ERBIEEEE 21T Operator Wi H.,

AR

1. JB17 LT make 6355 RAEFIHEIX Operator Hiffk, FELLTHTRHIEN IMG SEKS| RIER U H]
B9, AT LURERFEF MR R (B0 Quay.io) FERARBIIK,

a. THEEER :

I $ make docker-build IMG=<registry>/<user>/<image_name>:<tag>

==

F SDK 5 Operator £ @8 Dockerfile 24 go build EBFf3|
GOARCH=amd64, X7 LL#E3E AMD64 F5Z2rh{d
GOARCH=$TARGETARCH. Docker EZ){SIf &7 814 B -platform 157

BB, *fF Buildah, FBEFEA -build-arg KEIX—BH, MNEELZER,
HEI SR,

b. FEERMEERFEE
I $ make docker-push IMG=<registry>/<user>/<image_name>:<tag>

BRMZFRFIIRE, 10 IMG=<registry> /<users /<image_name>:<tag>, 7
AN P ER T TR IR HY Makefile HIXE, 1ECX IMG ?= controller:latest {E 3k
KB EBINEIR BT,

2. iIB{TA a5k BRE Operator :
I $ make deploy IMG=<registry>/<user>/<image_name>:<tag>

BNBERT, XN RRAE—TE Operator Tl B AT & LA, & H
<project_names>-system, FTF&ZE, L& HiLM configirbac 2% RBAC JEH,

3. BT TS 5IE Operator @ B IEIEIZTT ¢

I $ oc get deployment -n <project_name>-system

fr =1
NAME READY UP-TO-DATE AVAILABLE AGE
<project_namex>-controller-manager 11 1 1 8m

5.4.6.4. Ansible H&
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EF Ansible B Operator 1245 % Ansible iZ21TH B, ATEAF i Ansible £5%5, BEHRITUNEEE X
Operator RER R EH 5 Kubernetes 32 H IS B,

5.4.6.4.1. && Ansible Hix

SERFH
e ET Ansible B Operator fE N TEEERFRHIERE A X217

H

170

L=

o EHEFET Ansible B Operator AR, 1HZTUTHS :

$ oc logs deployment/<project_namex>-controller-manager \
-Cc manager \
-n <namespace>

# & Manager Z2MAE.

INRIEEFH make deploy f51E EREIZ1T Operator, {£F <project_name>-system #i
Ze[H],

i th o Bl

{"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/vialphal ?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","default":
2}

{"level":"info","ts":1612732107.7688773,"logger":"cmd","msg":"Environment variable not set;
using default
value","Namespace":"","envVar":"ANSIBLE_DEBUG_LOGS","ANSIBLE_DEBUG_LOGS":fals
e}

{"level":"info","ts":1612732107.7688901,"logger":"ansible-controller","msg":"Watching
resource","Options.Group":"cache.example.com”,"Options.Version":"v1","Options.Kind":"Memc
ached"}

{"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
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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. |3 ST M Ansible £ RASBHERAFH

A LUEAE 25 2 ANSIBLE_DEBUG_LOGS iZiE ™ True, LUSRARETE Ansible Z5RAE, XEH
HRAE R,

e i config/manager/manager.yaml #1 config/default/manager_auth_proxy_patch.yaml 3
%, EHEILUTERE :

containers:
- name: manager
env:
- name: ANSIBLE_DEBUG_LOGS
value: "True"

5.4.6.4.3. fE A& o ATEH K
EF % ETF Ansible B9 Operator i, 7EBEAHE RN B K T 8E B RTES B,

o TEHEE X HHEF A ansible.sdk.operatorframework.io/verbosity ;T f#, LIS RIEEERIEH
2E, i :

apiVersion: "cache.example.com/vialphai”
kind: "Memcached"
metadata:
name: "example-memcached"
annotations:
"ansible.sdk.operatorframework.io/verbosity": "4"
spec:
size: 4

547  BE X HRRESERE

OR
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BF

YIHEZ ¥ Operator SDK CLI TERRA, @3E Operator Wi BB X MEMN X TEE#H
FHA, 1TRTELUE# OpenShift Dedicated & 1ThRAFMIBR, ZIIEIFE LRI L TE BB
FIREXHX AN IHEEMIEF B E N HE, BUIEERAERSUH, FEELUEN
OpenShift Dedicated kA< F &,

X FOIEFH Operator TiH, REWERLIIEXRFH Operator SDK ik, A Operator
T B 89 Operator #E& Al f# A OpenShift Dedicated 4 & # B Operator SDK CLI TEkRA
SEY4EHITR, FORRE N EEHTARAA OpenShift Dedicated BY Operator & 1ThRA,

LAF 5 Operator Ul B HEXMIEMIRGR ZEHFH, XLEEMIBRNZITHHEEMEE AP
MAKBERFEAMESMFRMENER CVE R AR,

e ETF Ansible B Operator 11 B B Efiti 7 44
o EF Helm # Operator T B BUEL A i {5

B X Operator SDK A2 HH, R IRAER, 1554 Operator SDK (Operator

Framework).

5.4.7.1. &F Ansible B Operator I H E RS

EF Ansible By Operator 2 BEg £ — X Ansible ;21T —#%{E EEFH TN E E L IFIR (CR) status F %
R, HAaERINAEMESHHELLREXIERER, MTFAE :

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
message: Running reconciliation
reason: Running
status: "True"
type: Running

EF Ansible BJ Operator 1432 #F Operator {1857 k8s_status Ansible IR B E UIRS(E, ZEHR
B E&1E operator_sdk.util £51, FERLUIRBZEFERTEEEXTM Ansible REREFT status,

ETF Ansible By Operator RINBA S E 1 _EFT/REIE Ansible ;21THiE . R FHZEEHIN ARERFERA
Ansible it REHRE, ERILUBE N ARERFIRERS

5.4.7.2. FoiREEEE L FRIKE

IRET LUEF operator_sdk.util 5£4 F(EME T Ansible B9 Operator, UFEIMMN ARRFIRERE E LHIR
(CR) K&,
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FRFM

e (& Operator SDK fiJi2EF Ansible B Operator 11 H

it

1. E#7 watches.yaml 34, {£— manageStatus 7% &7 false :

- version: v1
group: api.example.com
kind: <kind>
role: <role>
manageStatus: false

2. {53 operator_sdk.util.k8s_status Ansible B F R, a0, ERAHE test F1{H data &
#1, operator_sdk.util TLUELI T ARER :

- 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

3. AL A BIE meta/mainyml XHFFERE S, ATFHERET Ansible B Operator :

collections:
- operator_sdk.util

4. TAE meta FEREEE, BALLIEEA k8s_status =k :
k8s_status:
status:

key1: valuel

5.5. F HELM By OPERATOR

5.5.1. Z£F Helm BY Operator B operator SDK 155

Operator 7 & A 51 & AR F Operator SDK B4 Helm XN Nginx FE2EF Helm # Operator 7=
B, HEBHEGEAR, ABENMATUTIRE

o QIE Nginx EB&
o MHREBEBEKR/NG Nginx BE XHIRE (CR) spec IEMK/NER

e {#FH status writer 7 nginx Pod BIZFFEE# Nginx CR IR
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BF

ZINEZ#5H Operator SDK CLI TEAxA, EIE Operator Wi HMHEXEMN KX TEBEH
FH, TRITELAER OpenShift Dedicated Z1ThRAMIFR, ZIIESE LRI ITE R B
IR XN INEENRE RIS MR, BN AIERESUH, FREUEN
OpenShift Dedicated kA< F &,

X FAIEEFT Operator HiH, AEIERLLIEZFFH Operator SDK ik A, & Operator
Il H # Operator Y& Al @ A OpenShift Dedicated 4 & ##) Operator SDK CLI TEAfRA
SEY4EHIR, FORBRE N EEHTARAM OpenShift Dedicated BY Operator & 1ThRA,

LIF & Operator B XA G REWFT A, XLEEMEAKENZITH IIREMEE AP
MASBRFHREEMFHRMARE R CVE BARRST R,

e EF Ansible By Operator 1l B B E At 5 {5
o EF Helm # Operator T B BUEL A i {5

B X Operator SDK A2 HH, R IRAER, 1554 Operator SDK (Operator
Framework).

Wi AR A Operator Framework %04 {4 S Se R LT 72 -

Operator SDK
operator-sdk CLI TE# controller-runtime /% API
Operator Lifecycle Manager (OLM)

&8 rh Operator W&, ARNMEBETFTAEMVIRIESR (RBAC)

AWK AELL OpenShift Container Platform XA BIE F Helm #J Operator FFia{#E A
Operator SDK B ¥4,

5.5.1.1. o REH

B %% operator SDK CLI
B %% OpenShift CLI (oc) 4+
FAEA dedicated-admin 1 [RH oc & KZ| OpenShift Dedicated &2

BRI, HXBERNEMEEDINE N AHBNFREE, NBIEE—DER pull

secret

Hith5R

Z2%& Operator SDK CLI

OpenShift CLI A[]

5.5.1.2. QIB— 41l

&5 Operator SDK CLI |4 7 nginx-operator B B,

e o da]
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g
i

(RS = ek =Sl M =g

I $ mkdir -p $HOME/projects/nginx-operator
2. EANZEX :

I $ cd $HOME/projects/nginx-operator

3. A helm H{HZ17 operator-sdk init S AR ETE -

$ operator-sdk init \
--plugins=helm\
--domain=example.com \
--group=demo \
--version=v1 \
--kind=Nginx

i\ SR T, helm iHEHEFEBLEMR Helm Chart #1186 TB., EaILUERE AR
(40 --helm-chart t7%&) ERIIA Helm chart #I1R{ETIE.

init g9 3 |2 nginx-operator B, %[ AT API R4 example.com/v1 # kind Nginx
B R,

4. WFEF Helm B9 E, init e HIRIE chart BB HREREM TR, 1E config/rbac/role.yaml
SR E R RBAC #IU,  S6IE b ST 4 BRI @ &5 B Operator BIFUBRZE 3K,

5.5.1.2.1. 3}l Helm chart

A LMERLLTRRE, MASERER Helm Chart SI12IE, MEERIA chart (ATLUMAKRSTH RS
HLfE Chart B FEH) FHAINAE chart:

® --helm-chart
e --helm-chart-repo

o --helm-chart-version

INRIEE T --helm-chart 177, --group. --version #[I --kind PRS2 N EE, IMBIRERIZE, NIE
FRALLTEIME :

--domain my.domain
--group charts
--version vi
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--kind MIEEH chart O E

INR --helm-chart Fr&IEE A’ chart 944, #01 example-chart-1.2.0.tgz B %, I chart %3S UEF 2
BHEHFITEH, BN, Operator SDK &%t MILIZFEFEH KA chart,

INRE B @IT --helm-chart-repo TREIEE B E L /E URL, NISZRLLT chart 51

B sk

<repo_name>/< M%&) <repo_name> #J helm chart HF1KEX# /1 <chart_name> B9 Helm chart, #l

chart_name> $HELM_HOME/repositories/repositories.yaml X#$5%E. £ helm repo add
D RECE M S,
<url> iyt #EE B9 URL FKEX Helm Chart V344,

IR B E X URL B --helm-chart-repo 5§, NIZIFLLT chart BIFAKR :
®X b

<chart_name> 7£H --helm-chart-repo URL {E#§E#) Helm Chart & # ik EX %~ <chart_name>
B Helm Chart,

#NR --helm-chart-version FR&ER % &, Operator SDK RIKENRFHT Al A Helm Chart kik &, &I, ©
KIREBIEEBIRRA. HfEMA --helm-chart THILIEE—MFERA (Fla0—DAHERZSK URL) B9 chart
ff, --helm-chart-version &R~ E A,

MBELEAEBRRO, ST -

I $ operator-sdk init --plugins helm --help

5.5.1.2.2. PROJECT X#

operator-sdk init #3454 BB 2— Kubebuilder PROJECT X4, MIIE root i21THIEEE
operator-sdk e LA K help HiE rTLEUZ S, FIERTBREZ Helm, 40 :

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: v1
namespaced: true
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domain: example.com
group: demo
kind: Nginx
version: v1
version: "3"

5.5.1.3. T fi# Operator ¥
EAHIF, nginx-operator 1B %A Nginx BE X HR (CR) PUTU T B -
o MREF Nginx TE, EBIE—1,
o MR Nginx BRSS, HLIE—.
o MEWHEABREE, ELIE— Nginxingress,
o MREIE. RFSMALADS Nginx CRIEEMEELE, MEIAK. HIKFRS KL,

MBS T, nginx-operator TiE &1 Vginx FTRE4, 20 watches.yaml 3X#HFR, FHERIEE
Chart $4T Helm X 1THRA :

# Use the 'create api' subcommand to add watches to this file.
- group: demo

version: v1

kind: Nginx

chart: helm-charts/nginx
# +kubebuilder:scaffold:watch

5.5.1.3.1. Helm chart =6l

]2 Helm Operator B &, Operator SDK &I —1 Helm Chart 7mffl, EHa@E—HER, BAFHRE
B9 Nginx & {THR A,

A, FXIERE. ARZSH Ingress FHRIRM TR, 744 %HF NOTES.ixt 4k, Helm Chart FF & AR
A F AIZAENR (512 B R & BURR AR SE FE R.

INRIEXT Helm chart E—EB T R, 155 Helm FF 4 A 71 30H,

5.5.1.3.2. B A E L BRI
Helm &A% values BIBE R B E L Helm Chart BIEKIAECE, 1% chart 7£ values.yaml XA 7E o

EA LGB ERE LHR (CR) spec RMXEMBENERBRIXLEIRINE, LBIFHE A,

Y

1. EEINERT, helm-charts/nginx/values.yaml XX{4&—"MNXE N 1 8945 replicaCount B9
B, BEIEHEMD Nginx £, &8 CR spec #/1E 5 replicaCount: 2,
Ym’E config/samples/demo_v1_nginx.yaml X {4 L% & replicaCount: 2 :

apiVersion: demo.example.com/v1
kind: Nginx
metadata:

name: nginx-sample
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spec:
replicaCount: 2

2. B, RESHmOKINZES 80, EfHEF 8080, ZifE config/samples/demo_v1_nginx.yaml 32
43k1%E spec.port: 8080, BERAMARSIHOEE :

apiVersion: demo.example.com/v1
kind: Nginx
metadata:

name: nginx-sample
spec:

replicaCount: 2

service:

port: 8080

Helm Operator N FHEEA spec, FMEM N values XHANZA, 5 helm install -f ./overrides.yaml fp 5]
THEARELL

5.5.1.4. B R FF

Operator {F& A FF & T FFRILS K EERY Operator, £7A dedicated-admin & &HEE G EE X Operator
Lifecycle Manager (OLM) XM EMIMEZ EMR B, EXFNRIEER, Operator AR E L TIRAR
B EMINE, FHREZH4 Operands :

e HTTP_PROXY

e HTTPS_PROXY

e NO_PROXY
% AEA2EF HTTP_PROXY /£ RIS T &,
SoREM

o ERTERESEHMHONENER.

ff

L=

1. @iE 00 overrideValues FE& k4w watches.yaml X, FHEESETHNBETENES :

S

- group: demo.example.com
version: vialphai
kind: Nginx
chart: helm-charts/nginx
overrideValues:
proxy.http: $HTTP_PROXY

2. 7£ helm-charts/nginx/values.yaml X445 7540 proxy.http {& :
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proxy:
http: "
https: ™
no_proxy: ""

3. EBR Chart IR FHHFEAZTE, 154 helm-charts/nginx/templates/deployment.yaml X4

FEY chart iR, EHESUTHE :

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:
- name: http_proxy
value: "{{ .Values.proxy.http }}"

4. @it {E config/manager/manager.yaml X4/ RN FAAXRIZE Operator EBE LHIIAEE
=

containers:
- args:
- --leader-elect
- --leader-election-id=ansible-proxy-demo
image: controller:latest
name: manager
env:
- name: "HTTP_PROXY"
value: "http_proxy_test"

5.5.1.5. 1217 Operator

EFJEFIZ1T Operator, E{#F Operator SDK CLI fll4F Operator, #A/GE{# A Operator Lifecycle
Manager (OLM) ERE E| &R,

-

IR ETE OpenShift Container Platform & & EERE Operator A OpenShift
Dedicated 5£2%, =J LA M DNEIANBIER B LT -

o ) Go BFEEHAXRMIZIT,
o (ERAEBNHEZT.
Hth BTR
o TEEEENAMIZIT (OpenShift Container Platform 3T4%)

o {ENERIHEREIZ1T (OpenShift Container Platform 3X1Y)

5.5.1.5.1. #i4% Operator {8 Operator Lifecycle Manager #7388
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5.5.1.5.1.1. #i4B Operator

Operator 4@ X2 Operator SDK #1 Operator Lifecycle Manager (OLM) BIERIAITE A%k, EATLL
&5 Operator SDK 2 FH#Ex%E Operator i B ¥E M4 2 55&, {5 Operator AT ft OLM .

SeRFMH

o TEFF A THFukh E%&%k operator SDK CLI
e B.%&% OpenShift CLI (oc) v4+

o fHH Operator SDK #1151t operator T E

AR

1. 7 Operator i B B <HIZ4TELT make 545 R FHEX Operator Hiffk, LU THIRHAENR
IMG S¥CRBIRER TR ZE, MR LURERERMHEE S (30 Quay.io) FF#AZREIIK.

a. MERER :

I $ make docker-build IMG=<registry>/<user>/<operator_image_name>:<tag>

=1
F SDK 5 Operator £ @8 Dockerfile 24 go build EBFf3|
GOARCH=amd64., XA LATEIE AMD64 2R {E
GOARCH=$TARGETARCH, Docker EZ/{SIf &7 &4 B -platform 157
B9{E, X}F Buildah, EEF A -build-arg ELIHX—BH, WEEZES,
WAL N5,

b. fFERHEERITFEE

I $ make docker-push IMG=<registry>/<user>/<operator_image_name>:<tag>

2. i217 make bundle fp 503 Operator i aFH, ZmSHAZ NS, HFSHE Operator
SDK generate bundle #1 bundle validate T4 :

I $ make bundle IMG=<registry>/<user>/<operator_image_name>:<tag>

Operator FIfRFR E/F B8R TNl B~ QIBRFIEEN AR, make bundle fp57E Operator
BRI TXHME X

e & ClusterServiceVersion X REHAEEFR B>, %7 bundle/manifests
e £ bundle/metadata B4 & T #1038 B %

e config/crd BxHHIFTE BE L HIRERE X (CRD)

e — Dockerfile bundle.Dockerfile

A5, fEM operator-sdk bundle validate B335 iFX 30, LUBRREE ERHA SRR 2
EBI,

3 BT e TR E A B Ei R, OLM ARSI H G EHE Operator HHE, ZERS
A= EENMIH K,
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a. MBIA TR, FREEHETIERH registry, AP @& ZAMBFIIERIFE, KE
BUNDLE_IMG :

I $ make bundle-build BUNDLE_IMG=<registry>/<user>/<bundle_image_name>:<tag>
b. XM DR -

I $ docker push <registry>/<user>/<bundle_image_name>:<tag>

5.5.1.5.1.2. {88 Operator Lifecycle Manager 8% Operator
Operator Lifecycle Manager (OLM) RIEBBIETE Kubernetes £t %k, BHMEIE Operator R HHE
FIRSGSHIE AR, OLM £ OpenShift Dedicated EEINZREE, FHE ) Kubernetes I BiZ1T, LUMERT

DIER B EAAN TEMIER T Web #2H& 50 OpenShift CLI (oc) FATFAA Operator £ EHIEE
IjJEbo

Operator Bundle Format i Operator SDK 1 OLM BIBRIAITT B A%, B LUER Operator SDK 7£ OLM
ERFZITHADES, UBREEBZIT.

SEREH
o TEFFA THEih E&RE: operator SDK CLI
o FUERFHEEE registry B9 Operator H4F B &

o OLMZHEE—NET Kubernetes &R £ (#1R A apiextensions.k8s.io/v1 CRD, Iy
v1.16.0 S EHTHRA, #0 OpenShift Dedicated 4)

o (FAEE dedicated-admin YRR {8 oc B BIERE

T
o HIALLTaBIEEEFHIZ1T Operator :

$ operator-sdk run bundle \0
-n <namespace> \g
<registry>/<user>/<bundle_image_name>:<tag> e

run bundle S S UIEEFXHHNEMRE %, FEA OLM EEREHRE Operator S,

: BUABRT, B9 ~/.kube/config ST/ Y FTELKAIIN B 2R % Operator, &
EJLAHJ“DD -n &R A RELBERRB MG ZEESEHE,

® 9O

R EIREBMR, %S EM quay.io/operator-framework/opm:latest /5 BRI\ 2B 15
%, MREETHER, ZhSERTRTHERFIENRSIFHR,

BF

M OpenShift Dedicated 4.1 74, run bundle 5 2\ #F Operator B RHE
FXHEHBFIER, Operator BRBEFAM SQLite B ER XN MHE S, BFEE
PRI ThRA PR, 21X Operator fFENE T/ERIBRNE T SUEHIB R
o
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XD HHITUUTERAF

o

DIEB BN A HEERNRE Gk, REIGHETERERB A, (EMERRIR T ARG
SARINEE PR E X,

BIIEAF RS FIEBKIR, LUME OperatorHub BE% 4 I Operator,

@it fllZ—1 OperatorGroup. Subscription. InstallPlan flIFfE HbfrE ¥R (215
RBAC) , I Operator EREEI&EE A,

5.5.1.6. il H & X iR
Z%E Operator &, B L& B8 —1NH Operator TEEBPIRHMB E KR (CR) EMiXeE,

SeRFMH

® Nginx Operator 7”3, BiRMH T Nginx CR, 7EEEfrh%&

iz

1. UIHREIRE Operator AR 2 (A, B0, 40K make deploy fr 5 ERE Operator :

$ oc project nginx-operator-system

2. Yw%H config/samples/demo_v1_nginx.yaml F1#) Nginx CR jE R, FEEESLUTHE :

apiVersion: demo.example.com/v1
kind: Nginx
metadata:
name: nginx-sample
spec:

replicaCount: 3

3. Nginx BRS51K 7 BRI AR PR F BE7E OpenShift Dedicated 21T, MU T &L LM T
F (SCC) 7% nginx-sample pod BIAR S5k & -

$ oc adm policy add-scc-to-user \
anyuid system:serviceaccount:nginx-operator-system:nginx-sample

4. B CR:

$ oc apply -f config/samples/demo_v1_nginx.yaml|

5. #fR Nginx Operator H7~fl CR AIEERE, HKX/NEM :

$ oc get deployments

ol
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NAME READY UP-TO-DATE AVAILABLE AGE
nginx-operator-controller-manager 11 1 1 8m
nginx-sample 3/3 3 3 im

6. 10H& pod #1 CRART, BMANEIRSREMEA Nginx pod & FREHT,

a. 1% pod:

I $ oc get pods

it Bl
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 im

b. 1&# CRIRA :
I $ oc get nginx/nginx-sample -o yaml
it Bl

apiVersion: demo.example.com/v1
kind: Nginx
metadata:
name: nginx-sample
spec:
replicaCount: 3
status:
nodes:
- nginx-sample-6fd7c98d8-7dqdr

- nginx-sample-6fd7c98d8-g5k7v
- nginx-sample-6fd7c98d8-m7vn7

7. BEHEEE RN,

a. B3#7 config/samples/demo_v1_nginx.yaml 34, ¥ Nginx CR 8 spec.size FEZM 3
h5:

$ oc patch nginx nginx-sample \
-p '{"spec"{"replicaCount": 5}}" \
--type=merge
b. ¥\ Operator EEXERE K/ :

I $ oc get deployments

i th o Bl
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NAME READY UP-TO-DATE AVAILABLE AGE
nginx-operator-controller-manager 171 1 1 10m
nginx-sample 55 5 5 3m

8. IBITUA TR CR :

I $ oc delete -f config/samples/demo_v1_nginx.yaml

9. FEAHEFUBNTIR,

o HNR{#EA make deploy &% 3K Operator, HIZITLA TGS :

I $ make undeploy

o INRFFH operator-sdk run bundle %% £l Operator, EIZITUATHS

I $ operator-sdk cleanup <project_name>

5.5.1.7. Hftb BFiR
o 1HS[HET Helm B Operator WIE#F, LLT # Operator SDK A& B K454,

o MNIREE THRESCHMEONKIE, NIEA dedicated- admin AENEE A AT UBEZNIEIXE, =

“} Operator Lifecycle Manager (OLM) Lz 1THI4FZE Operator JEABE X CA iEH,

5.5.2. £F Helm #J Operator W B HE

operator-sdk CLI 7] 58 Operator WIB &KX scaffold %4~ PSS

BF

YTHEZFFM Operator SDK CLI TEfRA, S1F Operator Ui HMEXITEFMNK TESHK
FH, TRITELAER OpenShift Dedicated Z1ThRAAMIER, ZIIESE LRI ITE R B
RIREET XN IhEENTRE R IRE E R i, BN NAERESUE, FEELIEN
OpenShift Dedicated kA< F &,

X FBIEFH Operator TiH, AEWERLIIEXHFH Operator SDK ik, A Operator
Il H B Operator Y& Al @ A OpenShift Dedicated 4 & ##) Operator SDK CLI TEAfR A&
SEAEFETIR, FOIRBEH AT HTM AR OpenShift Dedicated B9 Operator & {TAR A,

LUF & Operator Wi B XMIEMIFIR REHFR, XEEMBEIZITHIIEENEE AP
MASERFHEFEEMFAREXTHERX CVEWFRARE,

e EF Ansible B Operator Tl B B E At 5 {5
o EF Helm # Operator T B BUEL A i {5

B X Operator SDK A FFH), #tR4EFFRABE R, 1HS [ Operator SDK (Operator

Framework).

5.5.2.1. EF Helm W B /5
& operator-sdk init --plugins helm &3 % £ KE T Helm B9 Operator BB @& LA T BRMXH :
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Xt/ 3c K A&

config/ kustomize J& 5, FATFTE Kubernetes 5% EEBE Operator,
helm-charts/ Helm Chart {8 f8 operator-sdk create api & #1141t
Docker FA F 1 F make docker-build £ #% Operator &,
watches.yaml Group/version/kind (GVK) #1 Helm Chart 94L&,
Makefile RAFERTEM BT,

PROJECT B & Operator TTHIEE BB YAML X4,

5.5.3. N#i##) Operator SDK R AE#HE T Helm BB

OpenShift Dedicated 4 < #F Operator SDK 1.31.0, #MIRESELTFIL LR T 1.28.0 CLI, ERILLE
L2 FHTHR AR CLI BT E 1.31.0,

8%

YIHEZ ¥ Operator SDK CLI TERRA, S3E Operator Wi BB X MEMN X TEE#
FH, TRITELAER OpenShift Dedicated Z1ThRAAMIFR, ZIIESE LRI ITE R B
FIREXHX AN IHEEMIEF B E R, BUIEERAERSUH, FEELUEMN
OpenShift Dedicated kA< i,

X FOIE%H Operator TiH, FEWERLIIEXHFH Operator SDK ik A, A Operator
Il B B Operator Y& Al @ A OpenShift Dedicated 4 & #5#) Operator SDK CLI TEAfR A&
SE4EHITR, FORBRE N EEHTARAA OpenShift Dedicated BY Operator & 1ThRA,

LUF & Operator Wi B XMIEMIFIR REHFR, XEEMBGIZITHIIEENEE AP
MAKERFHEAEEMFREXTHERX CVEWFRARE,

e EF Ansible By Operator Tl B B E At 5 {5
o EF Helm # Operator T B BUEL A i {5

B X Operator SDK A FFH), #tR4EFFRABE R, 1HS [ Operator SDK (Operator

Framework).

B2, ERRIA Operator TBRFFS Operator SDK 1.31.0 WERM, FEHITEHME XS E T REMR
FM1.28.0 LS| AWM R IRIF RN, B /iTE 2 B 1.28.0 AR sk 47 #9{E R Operator i H HF 5
HITEH T %,

5.5.3.1. 7 Operator SDK 1.31.0 E#iEF Helm B Operator Wi H
LUFRIEE#H 7T ET Helm B Operator T H, LUES1.31.0 &E.

SeRFMH

o B &% operator SDK1.31.0
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e {#FH Operator SDK 1.28.0 B/ =4:'# Operator 1 H

ff

L=

S

1. YwkE Operator BY Dockerfile, ¥¥ Helm Operator lRAEH = 1.31.0, 0 FHIFFR :

Dockerfile =4l
I FROM quay.io/operator-framework/helm-operator:v1.31.0 ﬂ

ﬂ ¥ Helm Operator fRAM 1.28.0 EFHZE 1.31.0

2. Y@l Operator T H M makefile, ¥ Operator SDK B#E 1.31.0, 0 FHIFFR :

makefile =4l

# 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 ?=v1.31.0 @)

Q SFRRAM 1.28.0 BN 1.31.0,

3. MRFEREBE LIRS IKFHITEE, BEXUTABEZTEN secret FHRHAIT I MIERIE, 0TH
s :

config/rbac/role.yaml 3 4=l

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:
resources:
- secrets
verbs:
- watch

ﬂ 0 rules /NI, HIRBY secret BIROIE IS MR 1E,
5.5.3.2. Hth ¥R
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e B R B IR RRA SRR

5 Operator SDK 1.16.0 #2L H

F2% Operator SDK v1.10.1 B9Ti1 B

£+% Operator SDK v1.8.0 #ZK 3 H
5.5.4. Operator SDK #1# Helm 2%

BE

YTHEZ Y Operator SDK CLI TERgA, S¥E Operator i B BIHE XM EFNH TE B4
FH, ITXITELLEH OpenShift Dedicated & THRAHMIFR, LI HAIAITEREH
FIREXHX AN IHEEMIEF B E N HE, BUIEERAERESUH, FEELUEN
OpenShift Dedicated kA< A&,

X FOIE%H Operator TiH, REWERLIIEXHFH Operator SDK ik A, A Operator
T B 89 Operator #E& Al f# A OpenShift Dedicated 4 & #B4 Operator SDK CLI TEkRA
SEAEIFETIR, FOIRBEH A HTM AR OpenShift Dedicated B9 Operator & {TAR A,

LIF & Operator B #AXMEM Gtk RAEWFR. XLEMEREZITH HEEFEE AP
MASBRFHRMEEMFHRMARE R CVE BARRS R,

e ETF Ansible B Operator 1 B BEfiti 74
o EF Helm B Operator T B BUEL R i {5

B X Operator SDK A FFH), #tR4EFFARARE R, 1HS [ Operator SDK (Operator
Framework).

5.5.4.1. Helm chart

1t Operator SDK 4 Operator Wi EME A —FARZF AIAE Helm Chart 3kEBE Kubernetes HiR
ERNG— RN AR, MIARMEEM Go KiE, XFETF Helm BY Operator IEEE A T H#E BN e 2 5
WAOTIRSN RRRRF, RANBERNIZN AT Chart —E8 9 £ KEY Kubernetes X &R, X T2 ELLFE
BABIEM, (B Kubernetes #t X EH Helm Chart U KIS, XERUHREIIMAERAHEE,

Operator I EETHAER MR FARRF LA B E S RAPZEEIRE, FEEMBRESSEEZTHR
SHLEE, XFEF Helm B Operator, XIRH spec FEXE—MECELTIFIER, BETE Helm
values.yaml X ik, SR LIAEA Helm CLI (40 helm install -f values.yaml) 3@ Fr&i% BEixX
teff, MREBRE LR (CR) AREXLE(E, FEH CRIENRE Kubernetes X RAEN LN FAMI RBAC
LA B R ERERFT T SREVEF AL,

% —A4 5 Tomcat B 22 CR R4l

apiVersion: apache.org/vialphat
kind: Tomcat
metadata:
name: example-app
spec:
replicaCount: 2

replicaCount (£ (AfIF) 2) KIFEBRNIERALULTRER Chart &R :
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I {{ .Values.replicaCount }}

F2FHERE 5 Operator f7, EPHETHTE—D CR EHIREZHBINAEH], FEM oc MHIIHMAL
BEHIZITRIARR LA -

I $ oc get Tomcats --all-namespaces

AEREA Helm CLI k%2 Tiller ; ZF Helm B9 Operator &M Helm Wi B A S ARG, BEHMHURZ
i24T7— Operator 2245, FHERBE LFIREE X (CRD) M CR, EEEE RBAC, FRULATLERS
IEE IR AR,

5.6. & X EERSRA (CSV)

i ClusterServiceVersion X R X8 E£EZR A (CSV) B—NFIF Operator JTTEIECIER YAML
JEH, TIHIBD Operator Lifecycle Manager (OLM) FE5&E¥AIZ1T Operator, B Operator B asHi &
HHTTEIE, ATERFREERBIR. BMRMRAFER, A, CSVILRIZ1T Operator FTRHIRA
SRR, RUTFHEHFEN RBAC MR EEEHEKI B E LR (CR).

Operator SDK 8% CSV 4R 2s, BT N AE] Operator WIBARK CSV, A YAML jE#.H] Operator j&
XHHRBENEREBRE L

BE

YIHEZ ¥ Operator SDK CLI TERRA, @3E Operator Wi BB XMHEMN X TEE#
FH, TTRITELAER OpenShift Dedicated Z1ThRAAMIFR, ZIIESE LRI ITE R EHA
FIRENX D INEENRRF I IMEE R, (BTN FABRESH, FREUEN
OpenShift Dedicated kA< F &,

X FAIEEFT Operator WiH, AEIERLIIEZFFH Operator SDK ik A, & Operator
Il H B Operator Y& Al @ A OpenShift Dedicated 4 & ##) Operator SDK CLI TEAfR A&
SEY4EHITR, FORRE N EEHTARA A OpenShift Dedicated BY Operator & 1ThRA,

LIF & Operator B HAXMEM G REWFT A, XLEEMEAKENZITH IIREMEE AP
MASBRFHRMEEMFHRARE R CVE BARRS R,

e EF Ansible By Operator Tl B B E At 5 {5
o EF Helm B Operator T B BUEL A i {5

B X Operator SDK A FFH), #tR4EFFRABE R, 1HS [ Operator SDK (Operator
Framework).

EBIERK CSV e, Operator EEBEEFRAZEEN T 1LH Operator 5 OLM R A =k [[ Catalog
Registry Z T BFIHEL OLM F1H, b4, E LI T #HM Kubernetes #1 OLM Zhag, CSV spec A
BEAaREN AR MAR L, M Operator SDK Al BHEH RS, LN CSV BIREHTH

Y]
BEo

5.6.1.CSV £ TEA R

Operator 4P EEH, HPOEERIRSHRA (CSV) , AR Operator Lifecycle

Manager (OLM) 7w, OIEFEEN FATERF. Operator SDK ) CSV £ k35 (H generate bundle
Fo5HR) 2% Operator X BB RHEH OLM BENE—NEE, FRSEERHEMNMAFBHE
i CSV iEH, EARADSNSILEFRERA, Uk CSV &, LUBTAERBEFEMR CSV,
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&, generate kustomize manifests FaTREIZ1T, LLEMHE generate bundle F 543 5 FH B9
A Kustomize %ﬁﬁo {82, Operator SDK 24t make bundle &85, ©HIHIT LIS, SERINF
BITUTFa%

1. generate kustomize manifests
2. generate bundle

3. bundle validate

Hith 5w
o MFTARSBEKIMHA I CSV HTERE, ESIIZL Operator,

5.6.1.1. £ BB FI BT IR
make bundle #47E Operator Ui B A AL FXEFE % -

e %75 bundle/manifests il &EH B, EFEE ClusterServiceVersion (CSV) #f%
e £ bundle/metadata B4 & T #1038 B %
e config/crd BxHHIFTE BE LHIRERE XL (CRD)
e — Dockerfile bundle.Dockerfile
DR RBEEEIE CSV A :

At

TE W fp 4 22 [A| R Operator AR,
ClusterRole

TE N ERESEH M Operator 1R,
Deployment

E XA 7E pod HiZ4T Operator B Operand,
CustomResourceDefinition (CRD)

7 X Operator i B E L H IR,
B E L FRTH

BERE CRD MA&HIHIR A,

5.6.1.2. R AEH
generate bundle F& S H --version TR B R QIR RFARINE IR ST, NERETE LARA,
®id £ Makefile 1% & VERSION 222, Z{fF make bundle f34%i21T generate bundle F& /&

FZE B3 --version Tri&. CSV hRA5 Operator ik A+ERE, 1EFZ Operator ARAHT &4 BT
CSV,

5.6.2. F5E L CSV FE&

8% CSVFRIEXEAEMRM. FBF Operator SDK B TR BFE FIHTIESR, XEFBRALZHAL
WME, B—YHX Operator MIZFEE LHIRE X (CRD) MT#E,
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Operator fEF /N BRENEEFRSIRA(CSV)YAML X4, M MMECBIBEBRINEILLTIET R, HG
BT B FER R ERDBUIERT, Operator SDK TE4E R CSV B & HE4,

TREFEMNA T FEFNE LR CSV FE, ML AL,

+5.7. LHM CSV FB

FB

metadata.name

metadata.capab
ilities

spec.displayNa
me

spec.descriptio
n

spec.keywords

spec.maintainer
s

spec.provider

spec.labels

spec.version

spec.customres
ourcedefinitions

2P0

1% CSV BIME— & FR, Operator IRAN B EEEFA, LUMRIEME—M, 20 app-
operator.v0.1.1,

IRYE Operator AXAERE R DIBENEN, £ 2 HE Basic Install. Seamless
Upgrades. Full Lifecycle. Deep Insights #1 Auto Pilot,

BT FriIH Operator B9 &FR,

&% Operator ThAEHI A 5E Hfi

i Operator B<EE A,

43 Operator (9D ASAELSHE, AT FHREbhE,

Operator MR E GBEEZNM) & AR,
it Operator PAER s A BYE(E XT o
Operator B9i% X ARA, #00.1.1,

Operator fFAR{EM CRD, #:R deploy/ F7F7E{Ef CRD YAML X4, Operator SDK
NEMERIZFE. B CRDEHR spec FEERLNFEREEZRHA ¢
e description : CRD i,

e resources : CRD FFB{EM Kubernetes ¥R, #1Pod # StatefulSet *f
e

e specDescriptors : FiF Operator H AFIHiIH B Ul 327,

3 5.8. "Ikl CSV B

FB

spec.replaces

spec.links
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FE ek
spec.selector Operator ®J A FECA B¥ & BTRAY B 25,
spec.icon Operator B base64 w5 &R, #@iT mediatype 7£ base64data FExH K&,

spec.maturity B MNRAPRIABIMKAE, L2 1E planning. pre-
alpha. alpha. beta. stable. mature. inactive #1deprecated,

BRUESIFRNAEMEBENESIFE, HS I CSV spec,

% EIE
BRIFZA - TR YAML FEEIBES M Operator fSH I AEHT,

HinBR

® Operator FRFAEERY

5.6.3. Operator JTTHIE T 7

Operator FF & A G Al ATE SR BEAR S5 AR AN (CSV) I TT B ik B F L3R, LUS RIhEEs1E A P R E(Ul)Hh
22 i 7RINAE, 40 OperatorHub 2% Red Hat Ecosystem Catalog, @it 7E CSV YAML X% iE
metadata.annotations FE%3RF 5/ E Y Operator JTEIEE R,

5.6.3.1. Rl R Hshae i

features.operators.openshift.io 2 B9 AZ 1M ER Operator Al BEZ RV EMZRIGTHRE, B i%E
"true" = "false" [HRIEE. 1F web ZHIAK LIIEELSRYHF 81T OperatorHub & ¥l Operator
B, B AU EEMTEXLLEINEE, OpenShift Dedicated 4.10 & B AR A S X L2351 2,

8%

features.operators.openshift.io iR 19ThaEF 27 A B AR AB) OpenShift
Dedicated {5 FI#) operators.openshift.io/infrastructure-features ;¥ 2, MEFL(E
8, HSH IR ERZRI IR,

& 5.9. Gl TheE T 2

T fed BREN

features.operators.openshift 5% Operator THFWHHEKEIMEENBER  "true" =X "false”
.io/disconnected , SEREERDT, BAREVFEEK

M, Operator #JF spec.relatedlmages

CSV FERRIEHMES| BE A XE R,
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=3, ek BREM
features.operators.openshift  #§%E Operator EEEZIKZFE A FIPS- "true" =X "false”
.io/fips-compliant 140 BBi&, HAATEIFE FIPS EXHT

Ro MEXMERA, Operator REEE (#
18) BRI ITIE M EE R AN FIPS-140 55
IF$R3ZH Red Hat Enterprise Linux (RHEL)

e,
features.operators.openshift & #E=Z5# HTTP_PROXY #l "true" =X "false”
.io/proxy-aware HTTPS_PROXY RIBIMEZLERIETE

Operator AR IEEEMNER 21T, W
RER, Operator 2FIERFHLECER
BMTEfmE (81

features.operators.openshift 5% Operator EE LB MR ET, LUE  "true" =X "false”
.io/tls-profiles 2 Operator fFAK TLS BEEMS ; IRE
FH, eBEMNERIERE (RE) .

features.operators.openshift %/ Cloud Credential Operator (CCO) 1§ "true" = "false"
.io/token-auth-aws 7E Operator XFFi#f AWS Secure Token

Service (STS){#FH AWS API #4T tokenzied

BRI E,
features.operators.openshift 5% Operator X#{#F Cloud Credential "true" =X "false”
.io/token-auth-azure Operator (CCO) i@;Z Azure Managed

Identity @37 Azure API i#1T tokenzied &1

ETANT =
features.operators.openshift  #§%E Operator X#{#F Cloud Credential "true" =X "false”
.io/token-auth-gcp Operator (CCO) &1t GCP Workload

Identity Foundation (WIF)x@id GCP
Workload Identity Foundation (WIF) 34T
tokenzied HAFIEHECE.

features.operators.openshift 157 Operator @& 12 it Cloud-Native "true" =X "false"
.io/cnf Network Function (CNF) Kubernetes 15

.
features.operators.openshift  #57%E Operator &= Container Network  "true" = "false"
.io/cni Interface (CNI) Kubernetes ¥4,
features.operators.openshift  #5%E Operator &R # Container Storage "true" = "false"
.io/csi Interface (CSI) Kubernetes &4,

L XEHNEREEREFRERTNEIS, B Kubernetes ERRMIIZFRH.
SR EMIBRIIThEE M CSV Rl
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apiVersion: operators.coreos.com/vialphai

kind: ClusterServiceVersion

metadata:

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”

L fth BF R
o FZRMLEENE S Operator (MTFFZEEER)

\

5.6.3.2. FFAMEMIZRIThEE T 2

M OpenShift Dedicated 4.14 FF#4, 7774 features.operators.openshift.io oy 22 (8] A5 E fR2H
operators.openshift.io/infrastructure-features 25 A, RATNHEEREHTAER, EHRITLFHF
TR N,

IXEESFRRVEMNA T Operator XIFHIENMERIIINEE, 7 web BHIE K LLIE4E SRYIE & @i
OperatorHub & ¥l Operator i, FF Al LAEF T IEX L IhEE,

% 5.10. A operators.openshift.io/infrastructure-features ;X fi#
BRCEMIE ok

TP Operator XIFHREEIBT £ E * P, SEABEGIT, BRAFEY
MIEEKM, Operator I T iR BRI A HE X R,

cnf Operator & T —4* Cloud-native Network
Function (CNF) Kubernetes it

chi Operator &4t 7 — Container Network Interface (CNI) Kubernetes &
.

csi Operator £t 7 — Container Storage Interface (CSI) Kubernetes &
.

fips Operator #ZEZTAM FIPS R, HTATEISE FIPS RXBT
&5

o

8%

%L FIPS #1217 Red Hat Enterprise Linux (RHEL)3X
Red Hat Enterprise Linux CoreOS (RHCOS)

i, OpenShift Dedicated #%/[DH{4-E A RHEL 107,
1 x86_64. ppc64le #l s390x 284 EIR3ILE NIST #Y
FIPS 140-2/140-3 Validation,
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BRCEMRHE sk

proxy-aware

Operator XIFAENREEEMER LiZ1T. Operator HEZ AR EIMNED

2 HTTP_PROXY #I HTTPS_PROXY, Operator Lifecycle
Manager (OLM) E&EHEE HEANRIEN B3)) Operator #R#HXLEIN
BTE, (FiB42E TIEMEB Operands FTHRBIMNELE,

RN AR E SR CSV R

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

annotations:

operators.openshift.io/infrastructure-features: '["disconnected", "proxy-aware"|'

5.6.3.3. Hfth I g
LUF Operator JEfi# 2 0%,
< 5.1 Htherk g

R

alm-examples

operatorframework.io/initialization-resource

operatorframework.io/suggested-namespace

operatorframework.io/suggested-
namespace-template

operators.openshift.io/valid-subscription

operators.operatorframework.io/internal-
objects

30

RHEEE LHIREE L (CRD) ER&Z/NEESE. ®E
B Ul RTIEEFTIER, #APE—S8E L

WIS Operator &3 2
operatorframework.io/initialization-resource
STERRRIE SRR IRA (CSV) RIEEFMEHEE L
TR, AR, RO IRREET CSV IR HAIEMR A
BEARELHIR. 482 HTE YAML E A&
Mo

KIBERE Operator BUER I & 22 H],

7y Namespace W RiZEEH, NiEEMELZEFERA
LNV E=brinE

BT A FF Operator AR BT 45 & 17 154 B9 22 [4] $1
‘H, f5lan, '["3Scale Commercial License",
"Red Hat Managed Integration™]',

12 Ul RS A BT A #2/EM CRD,

B4 OpenShift Dedicated A UFEK M CSV Rl

I apiVersion: operators.coreos.com/vialphai
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metadata:
annotations:

kind: ClusterServiceVersion
operators.openshift.io/valid-subscription: '["OpenShift Container Platform"]'

B 3scale FAluFERM CSV R=fl

kind: ClusterServiceVersion
metadata:
annotations:
operators.openshift.io/valid-subscription: ["3Scale Commercial License", "Red Hat Managed

apiVersion: operators.coreos.com/vialphai
Integration"]'

Lth B

e CRD #&#x

\

o HIRLATRRIBE LHTR
o WEEWNHMGRLEN
o FRAMIAT RIAFSRIXER A6 B ZEH

o [THREAER R

5.6.4. W [RMLEIMEE A Operator
YE77 Operator &, & Operator W JliF REIH B 3K F BETE 5 BRI 45 S FHE BRI MR A IE B2 1T,

BT E R SR Operator FIZE R
o FRINMEETEERERMDIHEERSIA,
® 1f Operator KBRS A (CSV) # :
o U Operator HUTHINBEATRER ERMEM AXFEHEMBREIR.
o BIIHE (SHA) MARIEREI AR EIEENE K.
® Operator BIRTH MU w1 32 15 LAMT FHE BRI B 1T,

o {&H) Operator NI EREIIEEEF TR,

SeRFH
o TE CSV M Operator B, LLTFHRFE#EA Memcached Operator fENETF Go-. Ansible
Helm B9 B 8971,
ik
1. 4 Operator 1 config/manager/manager.yaml 3X {45 #% Operator {8 FIIZI AN 5% 3 | X BIF
B8

I il 5.2. config/manager/manager.yaml 344l
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spec:
spec:

containers:
- command:
- /manager
env:
- name: <related_image_environment_variable> ﬂ
value: "<related_image_reference_with_tag>" 9

@ = EfHELE, #0RELATED_IMAGE_MEMCACHED.

@ HEEXHEIRSIAMIRE, M docker.io/memcached:1.4.36-alpine.

2. THEGRISERBI &N Operator B R RME X X HHIIMEDT & -
o N FETF Go B Operator HiH, fFIfEZERNE controllers/memcached_controller.go
XA, ITREIRR :

il 5.3. controllers/memcached_controller.go 3 {4l

/I deploymentForMemcached returns a memcached Deployment object

Spec: corev1.PodSpec{
Containers: [Jcorev1.Container{{
- Image: "memcached:1.4.36-alpine",ﬂ
+ Image: os.Getenv("<related_image_environment_variable>"),ﬂ
Name: "memcached",
Command: []string{"memcached", "-m=64", "-0", "modern", "-v"},
Ports: [Jcorev1.ContainerPort{{

@ mEHRsIARTE.

Q £/ os.Getenv £/ <related_image_environment_variable>,

? ~
A=

IMRKXELE, N os.Getenv W IROIZEFRFH, ERBXHEIKE
<related_image_environment_variable>,

ol

o XIFETF Ansible #J Operator 1 H, [HFIMEL=RMNE roles/memcached/tasks/main.yml
X, IR :

I $il 5.4. roles/memcached/tasks/main.yml 3£l
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spec:
containers:
- name: 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

@ BRI,

Q &£ lookup ZheE A <related_image_environment_variable>,

o N FETF Helm By Operator HiH, ¥F overrideValues FE&71N1E] watches.yaml 32{4H,
N THIRR

1 5.5. watches.yaml 3244761

- group: demo.example.com
version: vialphat
kind: Memcached
chart: helm-charts/memcached
overrideValues: ﬂ

relatedlmage: ${<related_image_environment_variable>} 9

ﬂ 0 overrideValues = E%,

£/ <related_image_environment_variable> 3% 3 overrideValues %, 10l
RELATED_IMAGE_MEMCACHED,

a. ¥ overrideValues FEXHI{ERINZEI helm-charts/memchached/values.yaml 32 {4,
N THIRR

helm-charts/memchached/values.yaml 3447~

I relatedimage: ™"
b. %% helm-charts/memcached/templates/deployment.yaml X {4/ #4 chart 1k, #0
IR
il 5.6. helm-charts/memcached/templates/deployment.yam| X476l
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containers:
- name: {{ .Chart.Name }}
securityContext:
- toYaml {{ .Values.securityContext | nindent 12 }}
image: "{{ .Values.image.pullPolicy }}
env:
- name: related_image g
value: "{{ .Values.relatedimage }}" 6

0 env FEX,
mANRLE,

MR ERIE,

-

3. HRALITEZE BUNDLE_GEN_FLAGS Z£E URINE] Makefile A :

Makefile= %l

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
$(BUNDLE_GEN_FLAGS) ﬂ

@ 15 Makefile i —17,
@ FLEMTERINX—T.

4. BEJF Operator HIGEH N FERWE(SHA)MARIRE, 151217 make bundle 45, Fi¥
USE_IMAGE_DIGESTS Xi&/ true :

I $ make bundle USE_IMAGE_DIGESTS=true

5. 7 in disconnected j£f#, X3k’ Operator 7ERTFFEFERI EHR TIE :
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metadata:
annotations:
operators.openshift.io/infrastructure-features: ["disconnected"]'

OperatorHub A AT iR #E L B Z2 /g ThEE 31 8 Operator,

5.6.5. NN ERMFNRIERSE BIEHI Operator

Operator Lifecycle Manager (OLM) Ri%Fi& Operator #87E Linux EHHi217. B2, N Operator 1
&, MR OpenShift Dedicated S£&EH A worker Tim, EBALIIETE Operator BB X IHEEHMZEM EM
THEfE

R Operator £# AMD64 # Linux AABIZE (K, ERILAME CSV RNFr%s, MimiR#t Operator SIH
R, PRoE SRR AIRERSHIMREE 0T

labels:
operatorframework.io/arch.<arch>: supported ﬂ
operatorframework.io/0s.<0s>: supported

ﬂ & <arch> KB N R IFHFRH,
Q Tt <os> WENRZFHFRFH,

RAERNIERIE LR E S RERBIREIATILERNZERGHRE R, HlMN, XRE

B BEEFERIINIEH Fy Operator IREEANHBIZRY, {B1%ZRH141E PackageManifest API
s AR BT F,

YR CSV A EHE os IrE, TRFINIMINEBLLT Linux THIFE :

labels:
operatorframework.io/os.linux: supported

SR CSV A EE arch 173, ©REINVEINEB LT AMD64 IHFFIRZE ¢

labels:
operatorframework.io/arch.amd64: supported
f05R Operator XFFE N1 AR HIRIERSL, MHALURINS MR,

SERFEH
e T & CSVH Operator IiH,
o EXRFIHSNRMFNREIERSE, CSV H5|HB Operator FRIRIEF £ IRF IR,

e E(f Operator FEZRMLE I FEZIMERES T/E, LAIERFEE (SHA) MARIRE
(tag) XIBEBIARHKR.

£
e
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e 7£ CSV By metadata.labels /& Operator XiFHIZRMFIRERGTRINIRE -

labels:
operatorframework.io/arch.s390x: supported
operatorframework.io/0s.zos: supported
operatorframework.io/os.linux: supported

operatorframework.io/arch.amdé4: supported

W?ﬁbﬂ%ﬁﬁ’ﬂ‘@%‘%ﬁﬁﬂ"ﬁ%éﬁﬁ, IR NTEAAE 22 AM os.linux 1 arch.amd64 734,

Lth B

o ME\EAXRBFHIKRMELELR, ESImage Manifest V 2, Schema 2 18,

\

5.6.5.1. Operator MM FIIRERG S FF

ERCST B2 N R FIRERSIM Operator 5f, OpenShift Dedicated £/ Operator Lifecycle
Manager (OLM) XA TFFTE :

£ 5.12. OpenShift Dedicated %R

Rt FHEH
AMD64 amd64
ARM64 arm64
IBM Power® ppc64le
IBM Z® s390x

£ 5.13. OpenShift Dedicated TRMHRIERST

BERG 25E
Linux linux
z/0S zos

OpenShift Dedicated F1E & F Kubernetes B A TR AR B MRA AT 8EZF—HA R
RIS FNIRVERSL

5.6.6. WBEZE B 6p % Z2[H]

AL Operator MERERFEMA AR, SERSEMSAZE AP TIREITIHE, FEEET

YE, BNRMIT I AEEHT, Operator Lifecycle Manager(OLM)& ¥ Operator B4n 4 22 [ B9 RN KB N
1T [ B 6p 44 Z2 [A]

200


https://docs.docker.com/registry/spec/manifest-v2-2/#manifest-list
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e} Operator &, ALV B IRen £ 22 [ VE N EREEAR S5 MR A (CSV) M — B8R4 k#2218 Operator
RERNFTRWRAMHZEE, HEH OperatorHub ¥ Operator FRINEIEEFNS, X AL Web #2HIEER
E iR HRERFEVEREINGRZE,

it

e 7£ CSV i, ¥ operatorframework.io/suggested-namespace X fi# X B NI HIM AL

metadata:
annotations:

operatorframework.io/suggested-namespace: <namespace> 0

Q BRI A& 22 [,

5.6.7. (HERFNIAT Rk B E I A ar & 22 (A

B L Operator R7E control plane 17 s _Eiz1T, XAILLE B Operator A& 1E Pod #lig X E
nodeSelector 52K,

HhTEEESES B REESEE MBI nodeSelector, &R LATEIZ1T Operator Byfn £ 22 6] LN E
BT R, BN SR TEERME, HIEBEKINTKRN AR Operator fp R 2R AR
pod,

L {#F F OperatorHub 5 Operator JRINEISEEEHT, Web I2RH A SERENEHBEERREREFIEILL
A ZEE, BIMMAZEFEER YAML ARG EZRAFHROE, 2B LS EEERRSMRA (CSV) #,

Py

e 7£ CSV i, f#iFH Namespace ¥ RHI;FHIXE operatorframework.io/suggested-namespace-
template, LA TFRBIZIEE T fp & ZEFFIAT iR Al &2 HAF R

metadata:
annotations:
operatorframework.io/suggested-namespace-template: 0
{
"apiVersion": "v1",
"kind": "Namespace",
"metadata”: {
"name": "vertical-pod-autoscaler-suggested-template”,
"annotations": {
"openshift.io/node-selector": "
}
}
}

Q BRI A& ZE ],

IR CSV A 71E7E recommendations-namespace #1 recommended-

namespace-template ;¥f#, Il recommend -namespace-template % {5 {#
.
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5.6.8. 5 FH Operator 514

Operator Lifecycle Manager (OLM) 7 Operator 12— MlE R R R FM Operator FEE I Operator
HE MRS, BAERT, OLM 7EZRE Operator i & | — OperatorCondition B & Y %RE X
(CRD) . #R#& OperatorCondition BE X iR (CR) AXEMFRME, OLM BT HRMENER,

EXHF Operator 24, Operator A FHENF1ZER OLM {2 OperatorCondition CR, FHEIZTERLLT
£5 :

o REVFFESRM-
o WERERMGIRT

XA LGB operator-lib FESESCH, Operator #E& A 7E Operator FiR{t controller-runtime & -
i, LUMEIZIEFEE ViSRS Operator 5 OperatorCondition CR,

VRRFHFRHE T — @AM Conditions #0, ©FLLFAATE OperatorCondition CR & Get #1 Set —
A conditionType :

Get

EREBEESRM, RFEFR%EE controller-runtime # client.Get H#, ©EEE
conditionAccessor H771E K E! type.NamespacedName Y ObjectKeyo

Set

EEMFERMGHRS, EFEEMFER®E controller-runtime B client.Update Zhat. 18R CRD AR
177£ conditionType, NMI&HINEIR,

Operator RAVHE CR B status F H iR operator AT LAMIBRE B #T status.conditions #4H, FHS
B, BXEFHPFEMRAMERIFERE, HEELBENSEH GoDocs,

. Operator SDK 1.31.0 X #§ operator-lib vO.11.0,

SeRFMH

e {3 Operator SDK &£ — Operator T H,

ik =
£ Operator 51 B # /5 A Operator &4 :

1. 1 Operator 1B & go.mod X4, JF operator-framework/operator-lib 710 BRI E :

module github.com/example-inc/memcached-operator
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. 1E Operator ZHAREMLBCHNESRSKFBUTER !
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% 53 FF&Z OPERATOR

e 1% controller-runtime & /i,
e %% conditionType.
e R[E—A Condition # O LB FH RIS,

HF OLM BRIXZ#f Upgradeable &4, HILAILIOE—EO, ©EF5H Upgradeable 5
HEAE, B0

import (

apiv1 "github.com/operator-framework/api/pkg/operators/v1"

)

func NewUpgradeable(cl client.Client) (Condition, error) {
return NewCondition(cl, "apiv1.OperatorUpgradeable")

}

cond, err := NewUpgradeable(cl);

EXARBIF, NewUpgradeable constructor #i — % FAEAIE A )y Condition B9— 2%
= cond, cond ZEMRFEH Get 1 Set /5%, A ATFLIE OLM B Upgradeable %14,
Hith BTR

® Operator &4

5.6.9. & Y. webhook

Webhook f21F Operator fE& £ IR RTFEIX RFMHEFF B Operator LI IEZ AT, ZE. 1Bk, #
SHIELTTR, 2 webhook 5 Operator —[FI#R#tH, Operator Lifecycle Manager (OLM) ®ILAE ;X
Lt webhook B9 A H,

Operator FIEEEEAR 55 iR A (CSV) FTIR AT AE & & webhookdefinitions 2843, LAE X LA Webhook 258 :
® Admission webhook (validating and mutating)

e webhook #5#t

Pt

® 7f Operator B spec &9 710 webhookdefinitions 384, F{# M
ValidatingAdmissionWebhook. MutatingAdmissionWebhook = ConversionWebhook
type SIEFE webhook & Y. LATRBISEFE=FAEEB Webhook:

£14; Webhook #J CSV

apiVersion: operators.coreos.com/vialphai
kind: ClusterServiceVersion
metadata:
name: webhook-operator.v0.0.1
spec:
customresourcedefinitions:
owned:
- kind: WebhookTest
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name: webhooktests.webhook.operators.coreos.io 0
version: v1
install:
spec:
deployments:
- name: webhook-operator-webhook

strategy: deployment
installModes:
- supported: false
type: OwnNamespace
- supported: false
type: SingleNamespace
- supported: false
type: MultiNamespace
- supported: true
type: AlINamespaces
webhookdefinitions:
- type: ValidatingAdmissionWebhook g
admissionReviewVersions:
- vibetai
- 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:
- vibetai
- vi
containerPort: 443
targetPort: 4343
deploymentName: webhook-operator-webhook
failurePolicy: Fail
generateName: mwebhooktest.kb.io
rules:
- apiGroups:
- webhook.operators.coreos.io
apiVersions:
- vi
operations:
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- CREATE
- UPDATE
resources:
- webhooktests
sideEffects: None
webhookPath: /mutate-webhook-operators-coreos-io-v1-webhooktest
- type: ConversionWebhook ﬂ
admissionReviewVersions:
- vibetai
- vi
containerPort: 443
targetPort: 4343
deploymentName: webhook-operator-webhook
generateName: cwebhooktest.kb.io
sideEffects: None
webhookPath: /convert
conversionCRDs:
- webhooktests.webhook.operators.coreos.io 6

4 Webhook BB CRD W/ TEiX B1FTE,
ISUEAE A Webhook,
2524 A Webhook.

4 Webhook,

0009

& CRD #J spec.PreserveUnknownFields Bt 2 /1% & 7y false = nil,

Hth B

5

e Kubernetes 3X#Y :

o ISuk/HE A webhook
o ARHE A webhook

o webhook ¥t

5.6.9.1. £1%F OLM iy Webhook ;¥ EE5i
&/ Operator Lifecycle Manager (OLM) EBEHH webhook BJ Operator I, fEIE XA THE :

o type FEX WX E N ValidatingAdmissionWebhook. MutatingAdmissionWebhook X
ConversionWebhook, &/l CSV =i A KKHIF Ex.

o CSVIaBE—NEE, ©HELTIMEY T webhookdefinition #J deploymentName FExFH1Z
BB,

f]% webhook I/, OLM #fifk webhook {X#£5 Operator E8:EH] Operator HH BB a8 22 5] L1,
UEF5 30 & HLA BRI

¥ OLM BB N NENEEBRE—NEMANEBMA NS (CA) . & CAERFAEHIIHMENZHEKZAEH
API IRSSEmBERZHEMER, HEIL :
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o TLSUEF 4 EIERE M /apiserver.local.config/certificates/apiserver.crt.

o TLS B4 FIERE M /apiserver.local.config/certificates/apiserver.key,
Admission webhook HII£\5R
JiBALE Operator fSHEREE N TEIMERIRT, OLM RN webhook HE X BIHINIFLE T LATFiE R
FREgHLL], I OLM &% CSV MBI KB E% -

o ERBITATEA

e %KLL operators.coreos.com 2H - B iR

e iFKB#r N ValidatingWebhookConfigurations =X MutatingWebhookConfigurations 7R

HHi Webhook 43R
IR Webhook & L RKBELLTFIRE], OLM &% CSV B EIKIMAIH ER

o AL Webhook B CSV REEZ#F AlINamespaces ZiRiE R,
o 5 Webhook BB #1 CRD W /iiF HE spec.preserveUnknownFields %% &) false = nil.,
o CSV HE Y B webhook WAZIET AR CRD,

o TEENERP, Y4F CRD HeEE— N Webhook,

5.6.10. T BB B E X FIRE X (CRD)

&/ Operator ATRERFEAF R B E L HKIRE X (CRD) : —2k 7 Operator #/4, 5—25H Operator #Kifi
B2 Z CRD,

5.6.10.1. #1581 CRD

Operator IEMBEE X FIRE L. (CRD) 2 CSVHREEMID. XK CRD KEMEH Operator 5
RBAC #, K EEMEM Kubernetes #1228 I EL R,

Operator BHERXMEM LD CRD FEMAREERE—E, FlIN—DX RPBTIRBIEEEEN S —HR$
BB ARERTHRR, XTE CSV XMHFHNZE—FIH,

3 5.14. fi5H CRD

B sk W /A%

BFR CRD Hj2%, IR

Version TR API BIRR A, B

Kind CRD HI# 25 7] L& 7, DA

DisplayName CRD &8y AX kR4, 21 MongoDB Standalone, WIE

ek A% Operator f0MA#E A% CRD WyfE@itil, XEXCRDAF W&
REtTHREBIRER,
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FB feid W/ A%k
Group 1% CRD F/ERY API 4H, 1N database.example.com, il
Resources &89 CRD "IBEIIA —E %L £ Kubernetes X[ R, BIHFE il

resources IHHFHE, BFEMA T aEEEBERRIRE
B REBANAEEEN BRRRF, MATFEIEEMRSS S
Ingress #II,

BB NEERIN R, TABIIHEGRBEBIFRE S
K. B0, FRIHFERFTRERBIRERSHE ER
%T.I’o

b

SpecDescriptors XL R R 2B i A P R UL R E B Operator L ik
. StatusDescripto  HiAskiHiRT Ul —FAR, MREW CRD 2 ERAF®

rs IR MY Secret 3 ConfigMap M9 FFR, BRI 7ELLAIEE, X
ActionDescriptors LB EFREH Ul REEEFHRE TR,

HBELUT Z L RRFF
e SpecDescriptors : 5|fX & spec RANFER,

e StatusDescriptors : 3| fxf% status Hthpy=

X o
e ActionDescriptors : 5| A% & LA HUTHIRE,
AR EZ AT FE

e DisplayName: Spec. Status s Action B A%
AR,

e Description5x Spec. Status s Action M &
Operator 804 {5 FA & B & K ik,

e Path : R AR R_EFEH R FREEE,

o X-Descriptors : AT RE LB RFABIL T
e AR EMAWA Ul LH4E, 905 OpenShift
Dedicated B9 React Ul X-Descriptors 1%, 1E& 14
openshift/console T H,

BXREMFHNELZ —RIER, ES 1 openshift/console T
H.

LUF R8T — > MongoDB Standalone CRD, E>RF LM L Secret IR BRI R A, FF
TmHEIRSS. BRESEE. pod 1 BCERRET :

711 CRD =6l

- displayName: MongoDB Standalone
group: mongodb.com
kind: MongoDbStandalone
name: mongodbstandalones.mongodb.com
resources:
- kind: Service
name: "
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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:vi: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. "M CRD

EEETEHAMNTE CRD T2 LEHEE, SiEFEEMEMNREN T4 /NEA Operator BISER], FiZ#
—FFZ A Operator H & Bl — 2 S 2 /R b 2l i BB B B9 7 3%

530, — Operator AT KB — NN ARFEF (M etcd Operator) RE— eted EEBELIRA T2 A5
E, MUKk — Postgres #iEE (FH Postgres Operator) LU FEIEEE,

Operator Lifecycle Manager (OLM) X} B8& &£ FR AT FIRY CRD #1 Operator #1THE, LU RBIXLE K,
IMRIHEIESEHIMRA, Operator FEFERRAZAEFREL, FHEA Operator QIE— MRS, LA
B, BUFMESRFIER Kubernetes HR,

5 5.15. FH CRD FE&

FEX gk W/t
AR FFEE CRD HIL R, WiE
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FE ik W /A%
Version TR API BIRR A, WIE
Kind Kubernetes XK H, WIE
DisplayName CRD B AZE AT BERR AR, S
(Y MRS 1% 2H A4 AT S & 1R O BE K2R A, IR
WERH CRD RfI
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 #%

MRBELHRE L (CRD) BFH—KERFSRA (CSV) , OLM SILEINEARK, IWRFED CRD #K
%4 CsV A, MHiZ CRDIKRUTHEARERAERMN TS

o FIBEEHFET HAT CRD FBIBRFS IR AER S IEIERT CRD H,

o TEARYEHT CRD BYJSIERZ (schema) HATHAERE, & CRD BIBRSSARAREXHIAR B INA LHI=L
BE LHIREE.

5.6.10.3.1. Z1N#rhik CRD

P
f$#ThR CRD R 1INZ Operator:

1. £ CSV By versions £ H) CRD SRR E,
a0, R LFEI CRD H— vialphal frA, MERBERMFFTE vibetal kA F EIFCET
MITERERRAS, 15N vibetal JRINFSHE :

versions:

- name: vialphat
served: true
storage: false

- name: vibetat
served: true
storage: true

@ ==

2. IR CSVITEMEAIMRE, EMEREIREH CSV owned B HH CRD 5| FARA :
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customresourcedefinitions:
owned:
- name: cluster.example.com
version: vibetal ﬂ
kind: cluster
displayName: Cluster

ﬂ B version,

3. [SE#HM CRD #1 CSV HEEZ AL a4,

5.6.10.3.2. F M =k/lFR CRD hix#

Operator Lifecycle Manager(OLM) AR A1 3L BN bR B & L HRE L (CRD)HIAR S hR AN, F+ARY CRD hrA
N B 5@ CRD B served FEX X E N false REEA, BERETEFHS CRD K& AT IEAR 55 AR A MR

Pk =
EF FAAMBAKEE CRD A :
1 BERIRAINIERSIRA, ROZARADREEAEESEFAG EIH, F

versions:
- name: vialphat

served: false ﬂ
storage: true

Q K& false,

2. MREFAMIRABRIY storage kA, N{F1% storage R AL ZEARSSIRA, $40 :

versions:
- name: vialphat
served: false

storage: false ﬂ
- name: vibetal

served: tfrue
storage: true 9

wﬁﬁj%%ﬁ storage F£%,

p= )1

M CRD H A2 2HINIER storage I ERRA, ZARALIIM CRD IRAET
B storedVersion HffliR, OLM — BB ENBEERAERH CRD FABE
£, OLM FZEitHITiX —#8/E,

3. FHEULEEWREAS CRD,

4. EREHNEES, FERSHRATM CRD F522fbkR, #40 :
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versions:
- name: vibetal
served: true
storage: true

5. MNRIZMABM CRD HfififR, 1EMEREN BHEH CSV owned B2 H RIS CRD kA,

5.6.10.4. CRD £tk

Operator FIF Wl 7 fRMIANETIAE, MARELT, Ea HIEMED CRD REER, HUK/NEE
£ h% N alm-examples BIEfE, A Ul KTISLER ZER, AP H#—FSEE L

SRR — kind FIZR4EAK, 40 CRD &ZFRFINT B Kubernetes % #) metadata #1 spec,

LU FREZRAIIRE T EtedCluster. EtcdBackup #1 EtcdRestore &1 :

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>"}}},
{
{

"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. B P BB X &

Operator ZERERFER B E XL FHRE X (CRD) kMR AESRE WM, XEXRFRASHA T REN, B
BE 1l Operator A/ RE. 10, #UIEE Operator ATAERE — Replication CRD, XA GI&EWH
replication:true FUEIEFEN RN AR OEE.

YE/ Operator £, &7 LLEIT ¥ operators.operatorframework.io/internal-objects S fZ 7N E|
Operator B9 ClusterServiceVersion (CSV) KR - SR E A AT H 82 /ERE CRD,

i

1. 7 — CRD ¥l internal 2 Bll, HBFREMNEENBRFFAEHARE RN BE S RMTE
CR E’J»U(M:J?, spec P (W1REAFEB Operator) o

2. [A Operator BJ CSV 71l operators.operatorframework.io/internal-objects ;3 f#, LIEEETE
FA P SR A SR R R ER AT R -

PRERN R

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

name: my-operator-v1.2.3

annotations:
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operators.operatorframework.io/internal-objects:
'["my.internal.crdi.i0","my.internal.crd2.io"]' ﬂ

‘) SHEMPIER CRD % B H R4,

5.6.10.6. fIR{EATSE M A E LR

Operator AJRER E A £ Operator B2 EE TERISLHHE B E LR, A, AP REBEREM LK
/u\1‘$EXm/ Mo

YE75 Operator FF A A, fEAILLENTE Operator 22411 2145 operatorframework.io/initialization-
resource RNINEIEERSSHRA (CSV) RIEBERNMIRHEE LTR. AE, RERREEL CSV FiR
HIERCIEEE LER, ZEMUINASETE YAML EXER, ZENESELE TP BRI TR
FI.EE’JO

ﬁﬂ%m)&?lﬂ:&&r, TEM OpenShift Dedicated Web ##lI5 % % Operator [, RIRAAFERA CSV #
IREBIER OB TR,

it =

e}y Operator B9 CSV 71l operatorframework.io/initialization-resource ;¥ f#, LUEEREMNE
ENXFGR, #lan, T EREENEE StorageCluster TR, FIRMETEHN YAML E X :

e b BTRE R

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": {
"spec": {
"accessModes":
"ReadWriteOnce"
1,
"resources": {
"requests": {
"storage": "10Gi"
}
b
"storageClassName™:
}
13

"storageDeviceSets": [

gp2lv
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"count": 3,
"dataPVCTemplate": {
"spec": {
"accessModes": [
"ReadWriteOnce"
1,
"resources": {
"requests": {
"storage": "1Ti"
}
I3

"storageClassName": "gp2",
"volumeMode": "Block"

}
}

"name": "example-deviceset",
"placement”: {},

"portable": true,

"resources": {}

5.6.11. T f&{&# API iR S5
5 CRD —#, & Operator A& A 3% APIService : #HAHH £ ZEHT,

5.6.11.1. &M API BRSS

L CSV B API IRSSH, B A TR N HIRHEZRHNY & api-server BEE R EIZHH
2H/version/kind (GVK) ,

API| BRZSH BRI group/version ME—FRiH, FHAILZRAE, URTEHEREMRARER,
5 5.16. Ji&EM API RS EX

B 3T W/ Ak
Group AP| fR551R#894H, 10 database.example.com, WIE
Version API fR$5BIkR A, #0 vialphal, WIE
Kind API BRS5 NI HEY R B, R
B IRILEY API RSSO R AR, IR
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FB fed W/ Ak

DeploymentName  HfZH) CSV E LBIERE R, FNNEB APIBRS FFHE  BE
B AP RS B INER) . £ CSV FEMER, OLM Operator
KRTEEB CSV InstallStrategy FiE5REH LA A TR
Deployment spec, I1RFKHE, NFFG CSVEHRER
ERAEN R,

DisplayName API iR %5 & FREI AR AT kR4, %1 MongoDB WIE
Standalone,

fak &% Operator WA fE A LLL API IRSS BT G R, A X AP WhIE
R 55RO ThRE S Ak

il IRBY AP BRSSA —2580% 2% Kubernetes MR, B FE B =]
resources R FIH, FAFEME T REEEHERRIER
STRBINAEREEN BRRFE, MATFEIEEMNRS K Ingress
FLl,

BIUWSBIHER NEERIN R, TABIIHIEGRBEBIFTE S
K. BN, FRIHFERFTRERBIRERRSHE ER

o
SpecDescriptors 51HB1 CRD EAMHER. i =1
. StatusDescripto
rs #l

ActionDescriptors

5.6.11.1.1. API iR 55 B 6l
Operator Lifecycle Manager (OLM) i 5 hENMHE—IHER API RS 0B E#:ARSS KX API BRSSHIR
e Service pod £ 23 M 5 API RS i #Y DeploymentName FEXITECH CSV ZRE R S,
o BRBEHMABIEN— NI CA BH/IEFX, FHEN base64 Jrifdry CA TS Hr A EIXF BAY
API BRZ BHR A,
5.6.11.1.2. APl service serving if ¥

BYREHAEN API RS, OLM HMKIEARSEH/IET XN ERK. RSIEFE—MERET
(CN) , HAbaE4EKM Service FHRMENE, FHREIRAENN API RS FHRHPR CA il 2T
%4,

ZIUEFE /KB kubernetes.io/tls secret FMEEERE ML ZEAAF, &7 apiservice-cert BB BN
Z CSV /5 API fR&#4ih ) DeploymentName FEXICEZH volumes ZR43 H,

MREAEE, NEATRAMNESESthAMRINE ZNENFREREST, X @ BT & sk
ENBER, LENAMEE LBERER, MERNSEENIKINBEN
/apiserver.local.config/certificates, EG#ERKRFHITMINEEBEHBIWEL,

5.6.11.2. Fir= i API iRSS
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OLM AR uLFrE WA EEH) CSV 1A/ M API BRSS, HRFAE B GVK i REFE A & MW, X9
CSV &Il FEHEHER AP| IRSSIZMAYFE R A,

K 5.17. &M AP RSS2

FE 3T W/ alik
Group API R %51 4t89%H, 40 database.example.com, iR
Version API iR Z5#9hR A, 0 vialphal, WIE
Kind API BRS5 MR B R B, IR
DisplayName API fRZ5 &I AN KA1k A, 40 MongoDB WhE

Standalone.

fak A% Operator fNAEALL API BRFZHIFEEIER, HAEX AP  HE
BRSS IR RO ThBEH AR,

5.7. ERHA S ER

& BT LUEF Operator SDK 1£ Operator Lifecycle Manager (OLM) ®LUH4F#& R, (Bundle Format) #T
2. EREFMFAN Operator,

BE

YTHEZ FFEY Operator SDK CLI TERgA, S¥E Operator Ti B BIHE XM EFNH TE B4
FH, ITXITELLEH OpenShift Dedicated & THRAHMIFR, LI HAIAITEREH
FIREXHX AN IHEEMIEF B E R, BRI AERSUH, FEELUEN
OpenShift Dedicated AR ik,

XfFOIE%H Operator TiH, REWERLIIEXHFH Operator SDK ik, A Operator
T B 89 Operator #E& Al f# A OpenShift Dedicated 4 & #BY Operator SDK CLI TEkRA
SEAEIFETIR, FOIRBEH AT EHTM A OpenShift Dedicated B9 Operator & {TAR A,

LIF & Operator B #XMEM Gk RAEWFH. XLEM BRI ITH THEEFEE AP
MASBRFHREEMIHRMARE R CVE BARRS R,

e ETF Ansible B Operator 1 B By £ it 74
o ETF Helm B9 Operator T B B Efiti 54

B X Operator SDK A FFH), #tR4EFFARARE R, 1HS [ Operator SDK (Operator
Framework),

5.7.1. #ifl48 Operator

Operator SR E Operator SDK #1 Operator Lifecycle Manager (OLM) BSERIAITE A%k, EATLL
{8 Operator SDK SR FIHEZE Operator Ui B E NI S5, {F Operator At OLM {FH,

TR

o TEFF A Tl E%%E operator SDK CLI
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e B.%% OpenShift CLI (oc) v4+
o f#fH Operator SDK #1151t operator T H

o IR Operator &£F Go, N7 EHIEAITLE LUE A FFHHRIRTIE OpenShift Dedicated LiZ1T

1. 7 Operator i B B kHIZ4TELT make 6545 KIZFHEX Operator Hiffk, LU THIRHAEN
IMG S¥:RB|IRER 7R ZE, MR LURERERME A= (30 Quay.io) FFiEAZREIIK.

a. THEREIR :

I $ make docker-build IMG=<registry>/<user>/<operator_image_name>:<tag>

=1
F SDK 5 Operator £ @8 Dockerfile 2% go build EBFf3|
GOARCH=amd64, X7 LL#E3E AMD64 F45Z2 g
GOARCH=$TARGETARCH. Docker EIZN{SHf &7 814 B Y -platform 157
B9{E, *F Buildah, EEF A -build-arg ELIHX—BH, WEELES,
WAL N5,

b. fFERHEERITFHEE

I $ make docker-push IMG=<registry>/<user>/<operator_image_name>:<tag>

2. i217 make bundle fp 50/ Operator i aEFH, ZmSHAZ NS, HFSHE Operator
SDK generate bundle #1 bundle validate 7% :

I $ make bundle IMG=<registry>/<user>/<operator_image_name>:<tag>

Operator B E15E R 7 a0 En. QIEMEBEIEN AR, make bundle 635 7E Operator
T E OB TSR B 5%

e T 2& ClusterServiceVersion X REHAREFR B>, %7 bundle/manifests
e £ bundle/metadata B4 & T #0138 B %

e config/crd B xHBIFTAE B E L FIRE L (CRD)

e — Dockerfile bundle.Dockerfile

A5, fE operator-sdk bundle validate B 335 1FX 30, LUBRREE ERA SRR 2
EHBI,

3. BT T e SR E A B E R, OLM ARSI H G EEHE Operator HHE, ZERS
A= EENMIH &,

a. MEBIA TR, FEREEHETIERH registry, A @& ZAMBRITERIEE, KE
BUNDLE_IMG :

I $ make bundle-build BUNDLE_IMG=<registry>/<user>/<bundle_image_name>:<tag>
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b. HEETHH R

I $ docker push <registry>/<user>/<bundle_image_name>:<tag>

{8 Operator Lifecycle Manager 282 Operator

Operator Lifecycle Manager (OLM) RIEBBIETE Kubernetes Rt %k, BHMEIE Operator K HHE
*RSHESEE. OLM 7£ OpenShift Dedicated EBRINZEE, FHEH Kubernetes I BizfT, LUMEMEA
DIERBE AN TENER T Web #2§ &1 OpenShift CLI (oc) AT A Operator £ EHIEIE

HI8E.

Operator Bundle Format /& Operator SDK 1 OLM BIBRIAITT B A%, B LUER Operator SDK 7£ OLM

LiRE

BT a5, LIRRE ERZT.

FoRFMH

it

TEFFA TFuh %%k operator SDK CLI
Fo R FHEIX R registry B9 Operator 41 S5 &

OLMZEHE—NMETF Kubernetes BI&EE £ (1R {%H apiextensions.k8s.io/v1 CRD, N7y
v1.16.0 S EHTHRA, #0 OpenShift Dedicated 4)

R A% dedicated-admin f{REINK FEFH oc B R EIERE

fNR Operator EF Go, N7 BRI B LA A X R TE OpenShift Dedicated £iZ4T

BIALL T S TEEE HIZ1T Operator :

$ operator-sdk run bundle \ﬂ
-n <namespace> \9
<registry>/<user>/<bundle_image_name>:<tag> 9

run bundle S S U|EZEFXHRNENE X, FEA OLM EERHRE Operator S,

: BUAERT, BEATE ~/.kube/config ST Y FEELAIIE %% Operator, &
EJLA,,J“DD -n &R NREIZBER R 642 ESEF,

O 9O

R EIREHMR, %S EM quay.io/operator-framework/opm:latest /5 BRI\ 525815
%, MREETHER, ZhSERTRTHERFIENRSIFHR,

BF

M OpenShift Dedicated 4.1 7F$4, run bundle 4% 2\ #F Operator B RHIE
FX 4B EFMEN., Operator B BF B SQLite BIBFER XML ZH, BFEE
PRI R ThRA PR, 2L Operator fFENE T/ERIBRNE T SUEHHI B FIE
o

XD HHITUTERF
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o GIZ5IHMASTHFIRIRSIHEIR. RoIFHERNAESHARTIMAME, (EAEBKRIR £ 20N IHIE
SRINE &= R B SR,

o NIRIEAFRIIFEHRMBETIR, LUME OperatorHub BEWS % Il Operator,

o @it fIE— OperatorGroup. Subscription. InstallPlan F1FfEEMAAETIR (2
RBAC) , I} Operator EREEI&EE A,

Hith 5w

Operator Framework T8RN E F 248 B %
TEAENBFRNETFTXHNEE
WA

5.7.3. X /8 &4 Operator B H %

ELE B Operator, Operator Lifecycle Manager (OLM) E3K Operator I8 @ FI1EZRB 55K,
VR IRRERERMBXEIA,. YEN Operator #E3&, &R LUEMA Operator SDK A Operator & H G ki
TAE— 2 aNEESl, X AFNETREREH A R EIRSS registry.

e

Operator SDK f#£F opm CLI K FE{LFRBIH GBI, TEKRKEL opm G HHEXEL, Xf
FaMAB, JLAEEMER opm 4, MA= Operator SDK,

SeRFMH
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TEFFA TFuh %%k operator SDK CLI
Fo R FHEIX R registry B9 Operator 4T &5 &

OLMZEE—TETF Kubernetes BI&EE £ (W1R{%H apiextensions.k8s.io/v1 CRD, N7y
v1.16.0 S EHTHRA, #0 OpenShift Dedicated 4)

R A% dedicated-admin f{REINMK F EF oc EREIEREE

. TE Operator Ti B B3 HZ21TLLT make @45, LUMEEE Operator I BHIZREHHE -

I $ make catalog-build CATALOG_IMG=<registry>/<user>/<index_image_name>:<tag>

He CATALOG_IMG Z#5| RIEAN MM i#E, S LURREFM#FEER (30 Quay.io) #
fE B 2RHMK

FHIREIZRB I HRHEE B F 8 -

I $ make catalog-push CATALOG_IMG=<registry>/<user>/<index_image_name>:<tag>
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R

RSB RIHZRITFENAT S MEME, BRI L&A Operator SDK make 3%, 0, fIRELEH
7y Operator EWEMADER, ErUGERAUTIEEMZMAEXMALERMREI B -

$ make bundle-build bundle-push catalog-build catalog-push \
BUNDLE_IMG=<bundle_image_pull_spec>\
CATALOG_IMG=<index_image_pull_spec>

A4, B LLF Makefile 78 IMAGE_TAG_BASE F X E N IIEMEMEE :
I IMAGE_TAG_BASE=quay.io/example/my-operator

RE, BAILMEALTEEFERBohERN B EMMEETR, Gl 5ER
quay.io/example/my-operator-bundle:v0.0.1 #1 quay.io/example/my-operator-
catalog:v0.0.1 /F 1 3R5B |44 -

I $ make bundle-build bundle-push catalog-build catalog-push

3. & X — CatalogSource %I £ 5| BIENIF EXBIZREIHEER, AEHEMA oc apply 4k Web
PREIE AT -

CatalogSource YAML 7=

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

ﬂ 157 legacy =X restricted MI(H, MREH LB LFER, NEINEN legacy, ELLEHY
OpenShift Dedicated Z{ThRAH, 1T RIEKINE S restricted, MREHBRTEFEA
restricted f{[Ri217, BIEFIFHFEXEN legacy.

Q ¥ image KE R EIS CATALOG_IMG SHUBE 5 AR SRR BRI AN

4. BEBRE :

I $ oc get catalogsource

i th < Bl
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NAME DISPLAY TYPE PUBLISHER AGE
cs-memcached My Test grpc Company 4h31m

1. FERAEHE K% Operator:
a. X OperatorGroup * RF{# F oc apply S5 5 Web IHIAHUIEES :

OperatorGroup YAML 7~fl

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

name: my-test

namespace: <operator_namespace>
spec:

targetNamespaces:

- <operator_namespace>

b. % X Subscription X FH{#H oc apply SHEk Web Z=HIGHIRTE :

Subscription YAML =6

apiVersion: operators.coreos.com/vialphat
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

2. FIFBREM Operator BB IEFEIZTT ¢

a. 1% Operator 4 :

I $ oc get og

i =Bl
NAME AGE
my-test 4h40m

b. feEERFIRSMRA (CSV)

I $ oc get csv

i th o Bl
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NAME DISPLAY VERSION REPLACES PHASE
memcached-operator.v0.0.1 Test  0.0.1 Succeeded

c. ¥ Operator # pod:
I $ oc get pods
LN ]

NAME READY STATUS RESTARTS AGE
9098d908802769fbde8bd45255e69710a9f8420a8f3d814abe88b68f8ervdj6  0/1
Completed 0 4h33m

catalog-controller-manager-7fd5b7b987-69s4n 2/2 Running 0
4h32m
cs-memcached-7622r 1/1 Running 0 4h33m

Hih 5w
o METRELZBINAL, FHHHEEBE LEFKUTHEEX opm CLI EEFERAMNHEIE.

5.7.4. 7£ Operator Lifecycle Manager #{llliz, Operator F+2%

& B LUE R Operator Lifecycle Manager (OLM) £ERX Operator SDK 3 {R&Mix Operator 74, Mxk
EFYBEERSIFEENBE R,

run bundle-upgrade F & 43 3&@10 N LAEBIhR A8 E 40 @ 5i%k 5k B )it & B &% Operator LAFZE
BT AR AN,

SREMG
e {FF run bundle F&H S ELIH OLM RE%LZE OLM M operator

o KFERBLE Operator HEHTAR AR L & ik

iz

1. #02 Operator HRZ%E OLM, i%fEA run bundle FHSTHIELH OLM LR E B
$o

A=
INRBALESANER OLM ZEINHA T REFARA, NIEE AL BRI
SAFEFET BRI AR &P, B, 1217 run bundle-upgrade Fér4s

5 registry pod KW, FENEHTHIHA S ERIRE M S FERIRSS IRAR TR
5151H.

Blan, Ea L@ fsE B R AIRL S5 &R, v Memcached Operator @ LLF run bundle F»
AN .

T .
I $ operator-sdk run bundle <registry>/<user>/memcached-operator:v0.0.1

i th o Bl
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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"

7 154589 Operator KA 8 4V 1% 5K+ 41 B %5680 Operator :

I $ operator-sdk run bundle-upgrade <registry>/<user>/memcached-operator:v0.0.2

it Bl

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
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. JFEELEM Operator :

I $ operator-sdk cleanup memcached-operator
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Hith BHR

o {HfH OLM Z&E(EHiH) Operator
5.7.5. ##5 OpenShift Dedicated kR4 Operator 32 &M

BF

Kubernetes EHIF F R SRR A R IBR A LE API, S0 Operator FERABFAM API, NITE
OpenShift Dedicated &£ E 2R AP BY Kubernetes RAS, BHRETEES T
{’EQ

YE5 Operator #E&, #HFVEIEE R Kubernetes XAYFRMBEF A API iT#215rm, HRE
&H9 Operator 71 B sz 3RS LU = 2 FA E T A FAMBREY AP, IBEIERT, EBROZELE
B OpenShift Dedicated kA % #i Al B #7 Operator, {# Operator 73 &,

% M OpenShift Dedicated MR AFRfIER API I, FEIZEEFIRA L2 1THIDERMBREY API B Operator ¥
ABIEEI/E, E) Operator &, ER1Z1TRIEH Operator WiH, LUER APl FRAMMIBRER, LA
W52 Operator A F7 A,

N
R LUK E Operator WEHER, UEKAXYURIREEEMER APIWES, UTEREKRNEIEEME
FA#Y APl KTE T — K ATHRA M RIS & B —NES -
APIRemovedinNextReleaselnUse
JF1E T — OpenShift Dedicated & TR A< F it BRE API,
APIRemovedinNextEUSReleaselnUse
FF7E F— OpenShift Dedicated Extended Update Support (EUS) & 1ThR A F IFRET API,

IMREHETIENRET Operator, EHEIT—A OpenShift Dedicated AR, WIAREZEET—
MNEBEIRAFE R Operator fRA, EAREIUE Operator T H EH N ABE A S FASMRH API, {E
MREMBEL T BEMER API B9 Operator i &, LUMEERHIMAR OpenShift Dedicated E4kEE
£, ERREREE TS,

DTSR # B E I S E R A OpenShift Dedicated hRA £ &% Operator AR, XLEHFEL A 1E
B ANE S LREER P RED Operator lRATRFEAH] OpenShift Dedicated BB FThR AN,

LIRHE YRR AR Operator RMEMRREFTETEFRFER OpenShift Dedicated kA L IEE T/ERF, it
RURER. BiE XN DK Operator BIEEESRA, AR Operator AHITE 1S B AMIEE IR A E
RH,

B

WEREE A ARBNREXLRF API IR OpenShift Dedicated hRARS, FERAEFHMA API
B Operator AIRERf KB TV BRSNS, INRIEM Operator FHESFAM
API, MIR1ZRIRTE Operator i HHEEL T E.

FRFM

e 1A Operator T H
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AR

. WMREHEREE Operator A AT L, BRETIHEEEEMRATIETE OpenShift Dedicated
LIEE I, 15EE Operator BRBIER K OpenShift Dedicated hk7A, 1E Operator 7B M5 EE
AR5 HRA (CSV) F, & olm.maxOpenShiftVersion 52 LR 1L E1E 7 7509 B L2 Operator
HRENFRBMRAT AN HER :

8%

RABETE Operator Il BIRAFB R TTETIER, F/iER
olm.maxOpenShiftVersion ¥ f#, FFE, SHEEAXTEFERARENBRAR
FREER., MREERUEFWRATBEROALIRR, EIEARTLUEE
Operator, FHAIALERFRA,

#78 olm.maxOpenShiftVersion X&) CSV RHl

apiVersion: operators.coreos.com/vialphai
kind: ClusterServiceVersion
metadata:
annotations:
"olm.properties": '[{"type": "olm.maxOpenShiftVersion", "value": "<cluster_version>"}]’ ﬂ

ﬂ 18 7E Operator EAM R K OpenShift Dedicated &R A, M0, UIELEEHRE XM
4rany, ¥ value %4 4.9 RIfH LB AR 4.9 Z [FHI OpenShift Dedicated i AR,

2. MNREHINSI S BIETELLNSIREB Operator BxAA M, E@THELLTEM SN Operator BBE
FARAB OpenShift Dedicated, IECE AIHBIRIEHI Operator REETELIFRE OpenShift
Dedicated hi A& BIrBIE Kk :

M IENEIRMMI B K P & % Operator i, FEEXNSE, MRENHHER
AFEEENBRHDL, BT X—%, NETHRESFMAER, ES
[ "4 e IR LA Operator BK",

a. 7£51H# bundle/metadata/annotations.yaml SX#£#7% & com.redhat.openshift.versions
R

A MAM bundle/metadata/annotations.yaml 3R

I com.redhat.openshift.versions: "v4.7-v4.9" ﬂ

Q@ E—EES—HEA,

b. JuBh LIRS B4 (L B RIS M OpenShift Dedicated i, EBIRRS| B &E A
Operator 4 85K T A IEH com.redhat.openshift.versions Tr% 4 R, Fl0, WRIEH
771 B 2 # F Operator SDK £ XHy, 158 %7 bundle.Dockerfile 3 {4 :

B3 A MRA<M bundle.Dockerfile 7<%

I LABEL com.redhat.openshift.versions="<versions>"
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ﬂ WENSEEEMNRA, W0 va.7-v4.9, B iXMEE, BRI LUE LM% Operator By
LA, Operator A HITESE FE 2 AHIERERRA B %,

WA, AT LAHEE Operator BURThRAN, FISEIFBIARA L BB R LLHITH K,
HbBER

o A9 Operator /5 E HFHIEIEOpenShift it A

o FHTZLEEH Operator

o ZINE4RALAM Operator Bk

5.7.6. HAth HTIR
B/ ERMHFERNESZF1E, 1S Operator Framework T &,

BXREMA opm LA REGERRNEIFREIHEKNIEE, ESHEERE LEX.

T T RBRANEREN Operator W TERIEBHFAME R, 1§51 Operator Lifecycle
Manager T/,

5.8. B5F POD Z£ /£ A

Pod Z£/#A & Kubernetes pod Z&IERSLI, Pod Z2# A Rl pod 1T H, FNEBELBEHGR
22 (6] 5 E B pod REMEAK Pod FEWEZ LR AT EIZ1T,

INR Operator B AHBEANINRF BEZ1T, BRI LIFARMGHITE A SN MAZEEIZEN
restricted pod Z£2% ., #0R Operator W B HBEH NN RF BEIZ1T, BHINEBLUTERE L TXHE
B

e Operator fp 22 [H] fAVFHY pod REME ALH|

o T{EMEMRSIKF RVTFMZREM ETFX4IR (SCC)

MBERLZER, ESN 7THINERE pod Z2HE A,
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BE

YTHEZFFM Operator SDK CLI TEfRA, S1F Operator Ui HMEXITEFMNKX TE S
FHA, 1TRTELUE# OpenShift Dedicated & 1ThRAFMIBR, ZIIEIFE LRI L TE BB
FIREXHX AN IHEEMIEF B E N HE, BUIEERAERSUH, FEELUEN
OpenShift Dedicated AR ik,

X FOIEFH Operator TiH, REWERLIIEXRFH Operator SDK ik, A Operator
T B 89 Operator #E& Al f# A OpenShift Dedicated 4 & # B4 Operator SDK CLI TEkRA
SEAEFETIR, FOIRBEH AT EHTM AR OpenShift Dedicated B9 Operator & {TAR A,

LAF 5 Operator Ul B HEXHIEMIEGR ZEHFH, XLEMIBERIZITHHEENEE AP
MAKBERFEAMEEMFRMENER CVE R AR,

e ETF Ansible B9 Operator 1 B B Efiti 7 &
o ETF Helm B9 Operator T B B E it 54

B X Operator SDK A FH), #tR4EFFRARE R, 1HS [ Operator SDK (Operator

Framework).

5.8.1. %xF pod Z£H# A

OpenShift Dedicated @3 Kubernetes pod Z&# A, TEBEE B RZEHN T E L pod REHEA
B Pod A ESZEIEKEIFH L2117,

ELBEEM, =5uH privileged BECESE, restricted BLES A TFESMH .

AR LATEen B 22 (A1 BCE pod REHEAKE.

BF

AEERNIB iz T TERESIHZNBRNT BB FAR. TR oK aMRE
NNI=

DTN B # BB S ER : default, kube-public, kube-system, openshift,
openshift-infra, openshift-node, Hth &40 B IR openshift.io/run-level #%
WEHN O 1, KT AEAEG (M0 pod REHA, LM LETXHR, EEFRELIMN
BiRBI RN MThEET EE &I IE Ik,

5.8.1.1. Pod &£ H# AER,
R LN B BB BT pod REEAER :
2 5.18. Pod Z£HEAER

enforce pod- MR pod FHAEEAEES, B4 pod KB AN
security.kubernetes.io/enfor
ce

audit pod- IR pod TREEESEESE, BEHITEMH

security.kubernetes.io/audit
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B R ik
warn pod- R pod TREEESEESR, NI2ETES

security.kubernetes.io/warn

5.8.1.2. Pod Z2 #E ABCESE
B LG EN pod REHEAERXRE WU TEREEC —
% 5.19. Pod R #ABREE

profile sk

privileged RAKBRHIZRES ; R1FEFRFINFH

baseline RIKPREISREE ; BFLE 2 AT
restricted BRI ERISRES ; BB Y ETH pod iR BRAET

5.8.1.3. Frilan & 22 [H]

T RG &2 A SR E H privileged pod R #EAB B :
e default
® kube-public
® kube-system

BT EB X ER A R ZEHM pod REEESE.

5.8.2. XF pod &£ &£ ARF

BRT 28 pod REBEAZHEEN, LEE—NEHZE, CTRRIBLATE MR ZE FIERSIK - #I SCC Y
FRIF pod Ze& 4 A#EH warn #0 audit b2 5 FE B 6y & 22 8],

220 T ServiceAccount KT RIR, UEAEEINMAEHAFEALEME ETFTXNR, 22 LETIY)
H (SCC) $ETEE$E§TEH§%§T§U Pod Z2EE%, ZTHISRERAXLEHIFEES, Pod 224 A warn I
audit IR IL B N A E R PHREN pod REBEESE, UBGIEIEQIE pod M B RESMBEICREFIT
=4,

3 8 22 [E] hR 2 B T 6y 4 22 [H] A b AR S5k A BR A FE.

B A pod ATRERERIZIT Pod WA SCC AL BR, HBICIBPRIERERFTR.

5.8.2.1. Pod &2 ARt & ZE [AIHERR
EXRGOIENM A ZEE FKAZE Pod R4 ARY, openshift Block BIZEHI# % Z2[A],

EXNEHAERNE BN EEFRIKAEM pod REEABS, UTHEEREKAER :

e default
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® kube-node-lease
® kube-system

e kube-public

e openshift

e AT A openshift-FIZEHI RS O B 6y % 22 A,
5.8.3. Tf3fR Operator T{E A # TR EFIFIZTT, WENZIR pod 247

JHfafR Operator Wi B AJ AE & MERBEFIMERIZTT, 15N Operator WITEMEHBLE HTEMBZE(H Hiz
17, &E N restricted pod &2,

g
Of

RARS runAsUser FEREZE, MREMHRFERERS, NEEEZREZLM
ETFXYIR (SCC) MZ R Pod T2 58 H Ti51T.

it

e EfY Operator T IECE WIEIXE N restricted pod Z2H HIMA R ZEE 21T, EmER
UL T RBIB Operator fpZ 22 A E X :

BF

EIIRAE Operator BIEp £ 22 (8] B L X IE seccomp BRiES., {E2E, OpenShift
Dedicated. 4.10 A FXE seccomp ELEE.

o X FIIFE OpenShift Dedicated 4.11 Rk Z EHIKRAAHZ1THY Operator TiH, E4mHER L
T RBIH) Operator AR ZE[HE X :

config/manager/manager.yaml 34476

spec:
securityContext:
seccompProfile:
type: RuntimeDefault ﬂ
runAsNonRoot: true
containers:
- name: <operator_workload_container>
securityContext:
allowPrivilegeEscalation: false
capabilities:
drop:
- ALL
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ﬂ BidfF seccomp EEEE KB E N RuntimeDefault, SCC B\ & EZEHM pod &
LRESE.

o X FwJiTE OpenShift Dedicated 4.10 #2178 Operator Wi H, 15RH LI T RHIH
Operator fpA 22 A E . :

config/manager/manager.yaml 34476

spec:
securityContext: ﬂ
runAsNonRoot: true
containers:
- name: <operator_workload_container>
securityContext:
allowPrivilegeEscalation: false
capabilities:
drop:
- ALL

Ti% B seccomp ECBE R B AT IR KM Operator 1 H A LATE OpenShift Dedicated.
4.10 HiZ 1T,

HihHR
o FEREM FTFXAR

5.8.4. NEEARIURH Operator TYEMEEE pod T2 HEA
INR Operator B EEHA BN RF 8217, B F4mEE Operator BIEEEIR S AR A (CSV),

Pk =
. M&L ETXEEILE N Operator CSV FRRFFEMIFRAFI, 0 FAIFTR

BHEMALER KM <operator_names.clusterserviceversion.yaml X745l

containers:
- name: my-container
securityContext:
allowPrivilegeEscalation: false
capabilities:
add:
- "NET_ADMIN"

2. REBARSSMSTINR, LI Operator TR i B AT R £ LT XR (SCC), MTHIAT

T~

<operator_names.clusterserviceversion.yaml 3£~
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install:
spec:
clusterPermissions:
- rules:
- apiGroups:
- security.openshift.io
resourceNames:
- privileged
resources:
- securitycontextconstraints
verbs:
- use
serviceAccountName: default

3. Y@k Operator B9 CSV #iik, LLUBR Operator Wi B EEFA MR, N FHIFAE :
<operator_names.clusterserviceversion.yaml 3£ 3<
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. Hth %R
o TERHEE pod ZREA

5.9. i SCORECARD T E%:if OPERATOR
YE/ Operator 8, #EAILUFEF Operator SDK 1 scorecard TEEHITUTES :
o ISUERRY Operator Wi B &G 1EEE %, FHIEMITS

o BHEEAXMAINIE Operator FIEEIN
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BF

YTHEZ FFEY Operator SDK CLI TERgA, S¥E Operator i B BIHE XM EFNH TE B4
FH, TRITELAER OpenShift Dedicated Z1ThRAMIFR, ZIIESE LRI ITE R B
IR XN INEENRE RIS MR, BN AIERESUH, FREUEN
OpenShift Dedicated kA< F &,

X FAIEEFT Operator HiH, AEIERLLIEZFFH Operator SDK ik A, & Operator
Il H # Operator Y& Al @ A OpenShift Dedicated 4 & ##) Operator SDK CLI TEAfRA
SEAEFETIR, FOIRBEH AT EHTM AR OpenShift Dedicated B9 Operator & {TAR A,

LIF & Operator B XA G REWFT A, XLEEMEHKENZITH ZIREMEE AP
MASBRFHRMEEMFHRMARE R CVE BARRS R,

e ETF Ansible B9 Operator 1 B B Efiti 7 &
o EF Helm # Operator T B BUEL A i {5

B X Operator SDK A2 HH, R IRAER, 1554 Operator SDK (Operator
Framework).

5.9.1. XF scorecard TE

H R Operator SDK bundle validate F 5 8] A ARG IEAR IS @ B MBI D5, |
&R LAE A scorecard a4 & TFECE XA RN Operator i2 1T, X LEMHIE M scorecard g
B FFAE AT B9 B A5 Fh SE e

Scorecard fRiXE BE R LU EECER Kubernetes £8% (#1 OpenShift Dedicated.) HIIER Fiz1T

B, Scorecard 7 pod T8 MK, MHRE pod BEFFINIALER L XEIEH A, Scorecard HiE
T E AN A Operator Lifecycle Manager (OLM) s, EIRFAIRME T HUITEE N E XA %,

Scorecard T{Ei#
1. QIEEMEXMNEE R (CR) # Operator FR&EMIFIA HiR
2. 7E Operator EREFROIENRIEERLR, 0RN APl BRSS 2309 VE R FHZ 175
3. 1&& CR S

Scorecard MIIAAFA B EZE MBI Operator 4R, N Operator fl|E Operator 1 CR #8H T scorecard
AGEEHE, B2, MRNHXZENOBTRERmMZITH, N scorecard Mzt Al LLAIEE H R S 8E M FT R,

scorecard fp 5B

I $ operator-sdk scorecard <bundle_dir_or_image> [flags]

Scorecard BEE—NMIBSH, ©=¥EME Operator 41 HIREEL BRI B H KRB TR,

MB/ERIMCNESER, 1H81T -

I $ operator-sdk scorecard -h

5.9.2. Scorecard ft &
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Scorecard TEFEHA—TECERMERECE NS HELARIL D ERECE LT, MiZBE% 7Y config.yaml BY
BoE IS, %324 H make bundle 54K, fIF bundle/ B :

J/bundle

L tests

L scorecard
L— config.yaml

Scorecard BRi& X4~

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: olm-bundle-validation-test

BRiE X4 E X scorecard BIHITHIE NN, Scorecard B XHHILLTFEEE MR, A= :

e 24 sk

image M S B 2 B8 AR A R

entrypoint M & R A R e B A SR HUTIR

labels PR EDATHINHE scorecard E LB E IR

5.9.3. A& scorecard Mz,

Scorecard M TE LB, XLENEHEBERSSF « EAXRNHEHFD Operator Lifecycle
Manager (OLM) &,

3 5.20. EXMAEH
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e 30

Spec Block Exists it ERERUBRMBE LR (CR) LUARMAE
CR #E&— spec .,

& 5.21. OLM it E#H

e ik

R S5 E IR UG UE (% 245 scorecard B 4H & R BOIRES &5 54,
IMREHERNBESEER, BN RE P HEER
TIE 2 B AR AR 0 E AR R 5 R

Provided APIs Have LA RISIER AR CR B E L HIRE L (CRD) @&
Validation BE—NRIFES, FH CR HPENEIHE spec #l
status FEER B ERIE,

Owned CRDs Have AR 4R @S cr-manifest (£ IIRHRIE A CR B9 CRD
Resources Listed 1 ClusterServiceVersion (CSV) #J owned CRDs #34

FAE—1 resources FEB5, HIRM G EIRIE
resources B3 FRFIHMBFER TR, ©aRENINLE RN G
eAIFIEREN S, S MR R IEERE, B
ZEEE resources 4,

Spec Fields With i35 IE CRs spec B2 FHE— N FEEEEE
Descriptors CSV HR5I X R B $ b R

Status Fields With L& 55 1E CRs status B0 P B— N FERELHE
Descriptors CSV HR5I X R B F i R

5.9.4. =47 scorecard TE

Operator SDK 755217 init e S £ —AHBIA Kustomize X, HERRIBAIA
bundle/tests/scorecard/config.yaml 34 rI 32 Bl F§ F £ % Operator iZ1T scorecard T&, s(EMEALL
RIENAAARIE L A

FRFH

H

e f{#FH Operator SDK & BB operator T B

niz
1. 75 Operator 4 R s E# 4 A NSF &35 A T EE -

I $ make bundle

8% 5% JF&Z OPERATOR

y TR YN

basic-check-spec-

test

y Y

olm-bundle-
validation-test

olm-crds-have-
validation-test

olm-crds-have-
resources-test

olm-spec-
descriptors-test

olm-status-
descriptors-test

b4 B N1 scorecard SERRMEIHSI B cEiE®, H scorecard 4% Az TN,

2. FtX Operator 41 @ BIRE £ B R S IR 40 DIRIRBI R FRIZ 1T scorecard:
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I $ operator-sdk scorecard <bundle_dir_or_image>

5.9.5. Scorecard %

scorecard 45 H --output FR&IEE scorecard Z5RHEHIE : text 3 json,

"kind": "TestList",
"items": [
{
"kind": "Test",
"apiVersion": "scorecard.operatorframework.io/vialpha3",
"spec": {
"image": "quay.io/operator-framework/scorecard-test:v1.31.0",
"entrypoint": [
"scorecard-test",
"olm-bundle-validation"
1,
"labels": {
"suite": "olm",
"test™: "olm-bundle-validation-test"

}
b
"status": {
"results": [
{

"name": "olm-bundle-validation”,

"log™ "time=\"2020-06-10T19:02:492\" 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\" name=bundle-test\ntime=\"2020-06-10T19:02:4972\"
level=info msg=\"Found annotations file\" name=bundle-test\ntime=\"2020-06-10T19:02:492\"
level=info msg=\"Could not find optional dependencies file\" name=bundle-test\n",

{
"apiVersion": "scorecard.operatorframework.io/vialpha3",
"state": "pass”

B 5.7. JSON Hith K =

Entrypoint: [scorecard-test olm-bundle-validation]
Labels:

"suite":"olm"

"test":"olm-bundle-validation-test"

Results:

| Bl 5.8, SO 1 Bl

‘ Image:  quay.io/operator-framework/scorecard-test:v1.31.0
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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" name=bundle-test
time="2020-07-15T03:19:02Z" level=info msg="Could not find optional dependencies file"
name=bundle-test

p= )1
- AR R spec 5 Test R B FITE,

5.9.6. 1M

Scorecard it @ % —-selector CLI ARS8 H— IS e A E ki, MBS ARAEESEmE, T
iZ4T scorecard ERi& X4 BIRTA M,

M@ 1T scorecard REHEBEAMMERIH S stdout AFFI ARIZ1T.

ff

L=

S

ERFEEANIE (40 basic-check-spec-test) , {#F --selector Fr& 3 E M :
$ operator-sdk scorecard <bundle_dir_or_image> \

-0 text \
--selector=test=basic-check-spec-test

SWFE—HNE (30 olm ) , HEEMAE OLM MitfE ARITRE
$ operator-sdk scorecard <bundle_dir_or_image> \

-0 text \
--selector=suite=olm

ZRFEZANNR, KRBT EAMER selector Fric g E MK AT -
$ operator-sdk scorecard <bundle_dir_or_image> \

-0 text \
--selector="test in (basic-check-spec-test,olm-bundle-validation-test)'

5.9.7. B BF T

Y5 Operator &, 1&RILUER scorecard BB X NI E Y IRITINER, FTEXSRIBECE X E L
BRI IZ1T. — T TER (stage) SEMNHFTIFRUKR—NEIBLER parallel ZiE&.

FINER, UM ERIE parallel BiFAIZE N false I, WM ERMNIXiRELE X HHE LHIFZT. &
RAZIT— DN B FRIEF MR A2 E R B /H3E,

B, MRNAKOT ITE2RE, WAL HHATE.

235


https://pkg.go.dev/github.com/operator-framework/api/pkg/apis/scorecard/v1alpha3#Test

OpenShift Dedicated 4 Operator

T
o FHTiziT—AHRBINLK, ER—HMERPEEEN], FE parallel ZET true :

apiVersion: scorecard.operatorframework.io/vialpha3
kind: Configuration
metadata:
name: config
stages:
- parallel: true 0
tests:
- entrypoint:
- scorecard-test
- basic-check-spec
image: quay.io/operator-framework/scorecard-test:v1.31.0
labels:
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-bundle-validation-test

@ =Rt

A HATH ER AR ER A B 14T, scorecard RTEH A T —F EX RIS AT A K52 &K,

AT LA iR 3217
5.9.8. B X scorecard i
scorecard TEAZIRLA T iaHI20E 217 B E LM
o JIIRIE BB IRALHE
o IXATUEZAEGSHMSHNAOR
o isLL JSON R LMK vialpha3 scorecard #iH, TEMHAEELRAMWBEERER
e [Ii{FAI7E /bundle B ZHE RREHATAR
o IR AT LA BN S i i1 7] Kubernetes API
SNSRI R RS E L 4E R, M AEREMBRZIESHE B E LNE,
LT RBIER T 1E Go REAMB E SRR

/
// Licensed under the Apache License, Version 2.0 (the "License");
// you may not use this file except in compliance with the License.

‘ $5l 5.9. BE X scorecard Mk~

| // Copyright 2020 The Operator-SDK Authors
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// 'You may obtain a copy of the License at

/

// htto://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"

lllogll

"os"

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(PodBundleRoot)
if err 1= 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)
case CustomTest2Name:
result = CustomTest2(cfg)
default:
result = printValidTests()
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}
// Convert scapivialpha3. TestResult to json.
prettyJSON, err := json.Marshallndent(result, ™, " ")
if err 1= nil {
log.Fatal("Failed to generate json", err)
}
fmt.Printf("%s\n", string(prettyJSON))
// printValidTests will print out full list of test names to give a hint to the end user on what the valid

—

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},

}

—

tests are.

func printValidTests() scapivialpha3.TestStatus {
result := scapivialpha3.TestResult{}

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)

—

func CustomTest2(bundle *apimanifests.Bundle) scapivialpha3.TestStatus {
r := scapivialpha3.TestResult{}

r.Name = CustomTest2Name

r.State = scapivialpha3.PassState

r.Errors = make([]string, 0)
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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: [Jscapivialpha3.TestResult{r},
}
}

r.Suggestions = make([]string, 0)
almExamples := bundle.CSV.GetAnnotations()["alm-examples"]
5.10. &1k OPERATOR 4 &

YE/ Operator fE&, &TRILATE Operator SDK #3247 bundle validate #3455 3451 Operator #4182 HIA
BN, EEILAFEILFE Operator 4 ARk A Operator 4B B X LiZ1T14HM %

BF

ZINE X 5H Operator SDK CLI TEAxA, EFE Operator Wi HMHEXWEMN KX TEBEH
FH, TTRITELAER OpenShift Dedicated Z1ThRAAFMIER, ZIIESELRIRITE R B
IR XN INEENRE RIS SR, BRI ERESUH, FREUEN
OpenShift Dedicated AR ik,

X FBIE%H Operator TiH, FEWERLLIEXHFH Operator SDK ik A, IMA Operator
T B 89 Operator #E& Al f# A OpenShift Dedicated 4 & # B4 Operator SDK CLI TEkRA
SEAEIFETIR, FOIBREH AT EHTM AR OpenShift Dedicated B9 Operator & {TAR A,

LIF & Operator B #AXMEM Gk RAEWFTH. XLEM BRI ITH ZHEEFEE AP
MASBRFHREEMFHRMARE R CVE BARRS R,

e ET Ansible B Operator 11 B B Efiti 7 4
o ETF Helm B9 Operator T B B E At 54

B X Operator SDK A2 HH, R IRANER, 1554 Operator SDK (Operator
Framework).

5.10.1. %F bundle validate ¢ %

H R Operator SDK scorecard #ip % & LARIB B & ST FII R IR TE Operator £iz1Tii, 1B bundle
validate 75 o N A MLEHEIEA RIS & B R M2 M 255,

bundle validate fp 515 &

I $ operator-sdk bundle validate <bundle_dir_or_image> <flags>

Gk

£ ]
ﬁ L4 1% {53 make bundle &SRS SN, bundle validate f8 %R B5iE1T,
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TP SRR MR registry RRIER, FHERIERIEARME, KHAEE RO MEE Operator TTHIE
B, WA ATHEENEAYUIEA R THA DR BRI

R SRR

Jbundle
— manifests
| — cache.my.domain_memcacheds.yaml
—— memcached-operator.clusterserviceversion.yaml
L— metadata
L— annotations.yaml

IR BVER, MABNXSEBEIE, FHERBREAH 0 M.,
it Bl

I INFO[0000] All validation tests have completed successfully
SORIEMBNEE R, TMLHRRYEAE, FHERREA 1 586,
it Bl

ERROI[0000] Error: Value cache.example.com/vialphal, Kind=Memcached: CRD
"cache.example.com/vialphail, Kind=Memcached" is present in bundle "" but not defined in CSV

FERRMEERE, SRESHNAN DA ERREAN 0 B 8IE, MR RE KL,
ot =l

WARN[0000] Warning: Value : (memcached-operator.v0.0.1) annotations not found
INFO[0000] All validation tests have completed successfully

A% bundle validate ¥ SHMEZER, 1HE1T:

I $ operator-sdk bundle validate -h

5.10.2. NEHHZF 48 3E st

Operator SDK M7 7 TilE XSG IE R H S BB, MREERAEERIELRNER T217 bundle
validate #3435, U“JQKU\{L HERIZ1T. BANIKSBIEIRST 8 R EE1& Operator Framework X & X HI#L
1, WMHEEZEL, ES ' "Bundle Format',

IR BT LU 4T e RS Ik 2R Sk i OperatorHub &AM B F M Kubernetes API A, a5 1ERR 5.
EERINHZ HZ1T,

AT aEN{ M bundle validate #8515 5%

$ operator-sdk bundle validate <bundle_dir_or_image>
--select-optional <test_label>

K 5.22. Zi4# bundle validate 3SUFE
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Name Hidh W

Operator Framework XNEIEBR RARYE Operator Framework 1R#EHIEEANGIEZR  suite=operatorfra

EH Operator 41, mework
OperatorHub IXANEESR M Operator IS LUES OperatorHub name=operatorhu
BIFRA M. b
RAESE LRI IERR i Operator 41 & 25 E1& Operator name=good-
Framework & X I RIFLE, BRESTARE, mMZE practices
CRD i 8\ A 3 3FH9 Operator Lifecycle Manager(OLM)
‘{)lzl_’:}" No

HinBR
o AR

5.10.3.j217 bundle validate 35

&% A bundle validate fp5Hf, BRIAFIERESZITIK, ERILAER --select-optional i1&RIZ1T
AIERIE SR, BIEKIE 3R BRBRIAMNA AL 4T

FeREH

o {#fH Operator SDK &£ operator Ll H

Pk =
. MNRBEXT AR E B R 1TBINIESS, TEM Operator H B RBPHAUTHS :

I $ operator-sdk bundle validate ./bundle
2. MREHFILFE Operator P BEHIFIZITBOANRIESS, BERAUNTSRS :

$ operator-sdk bundle validate \
<bundle_registry>/<bundle_image_name>:<tag>

Hep:

<bundle_registry>

EEREME M registry, 30 quay.io/example.,
<bundle_image_name>

BERH BRI ATR, 20 memcached-operator,
<tag>

BEMHSHERBIRE, W v1.31.0,
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L

INREIUE Operator R AR, NLAIETLIZ registry FIEEBHIHR K.
Operator SDK 7Ei2 1Tl AT R EX (pul) 5 FTEA ML E, bundle validate &
SAZFFNNAAR IR D 5E R,

L

3. MREHKS Operator MR ZFTHIMNISIERS, FRIALL T @RS

$ operator-sdk bundle validate \
<bundle_dir_or_image>\
--select-optional <test_label>

He:

<bundle_dir_or_image>

REAMIAS @ B RSGEIEMA BIRER, 40 ~/projects/memcached =
quay.io/example/memcached-operator:v1.31.0,

<test_label>

IBEMEIZTHR LA, 0 name=good-practices.

it Bl

ERRO[0000] Error: Value apiextensions.k8s.io/v1, Kind=CustomResource: unsupported
media type registry+v1 for bundle object

WARN[0000] Warning: Value k8sevent.v0.0.1: owned CRD
"k8sevents.k8s.k8sevent.com" has an empty description

5.11. & A A AT RER A SR

JifafR Operator £ OpenShift Container Platform &&= M (HA) F13E HA X 217, &aLL
{8 Operator SDK GBI ERIZRIGHRIL, FHiIXBRIRBEKRLUEE LR

OpenShift Container Platform £ 8E L& AT At (HA) BB E, ZERAFERZN TR, HEEIEHA
ERPEARE—T R, BT RER (BB A OpenShift) ATREABERRTHRATR, Eit, 4
— T mER L Operator S EFHITHNHZE, HFEMAZITRIF.

W1t 147 OpenShift Dedicated iRt = AT FAMAER API, Operator fE& B {2 Operator SDK 3k
ik Operator eI EEBF I BRI, LR HA BN RIE HAER, TLUFF A FERENBIAERER
INBE X Operator 1258, LLBEBNT Operator R EEIBME(T Operands 5% TYE M FHRE R U H I
RESRINNEEE.
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BE

YTHEZ FFEY Operator SDK CLI TERgA, S¥E Operator i B BIHE XM EFNH TE B4
FH, TRITELAER OpenShift Dedicated Z1ThRAMIFR, ZIIESE LRI ITE R B
IR XN INEEREF M SR, BN AERESUH, FREUEN
OpenShift Dedicated AR ik,

X FAIEEHT Operator H, REWFERALIIEXFFH Operator SDK hkA, IH Operator
T B 89 Operator #E& Al f# A OpenShift Dedicated 4 & # B4 Operator SDK CLI TEkRA
SEAEFETIR, FOIRBEH AT EHTM AR OpenShift Dedicated B9 Operator & {TAR A,

LIF & Operator B XA G RERFT A, XLEEMEHKENZITH IIREMEE AP
MASBRFHRMEEMFHRMARE R CVE BARRS R,

e ETF Ansible B9 Operator 1 B B Efiti 7 &
o ETF Helm B9 Operator T B B E it 54

B X Operator SDK A FFH), #tR4EFFRARE R, 155 Operator SDK (Operator
Framework).

511 X FEESTHMEER API

OpenShift Dedicated 12t T —MNEE B A AMEER API, At Operator A F & BN EfMZR TR, &
3o APl B 58 X &M BEESERER. M Operator Lifecycle Manager (OLM) B2 /F 5140
REERBEUYAMEIUTEANAXEE Operand HZ BT EME, MALUER Infrastructure
AP,

1E Infrastructure API A1, infrastructureTopology R ZFRIA T X RIE control plane 77 s EiZ1TRIE ISR
MRS HIHASE, @EH T RILEEZRETN master LIS HY role {EZR R, controlPlaneTopology SKE&RIA T
WETE control plane "7 &1 _EiZ1TH) Operand BYTIER,

AR SHEIN LB SRR HighlyAvailable, ©\3 Operator %N T mEEHEEMNIT
H. SingleReplica X B H 7T RE&EREF (WHH TR OpenShift) A{EM, ZFRR Operator RN %N
= 0] [ EECE Operands,

OpenShift Dedicated Z&EFRBELUL TN, RIBEEOEME AL E controlPlaneTopology #l
infrastructureTopology Sk SFE% :

e ¥ control plane BIA&#UNTF 3 B}, controlPlaneTopology X5 #i1% & 7 SingleReplica, &
M}, ©#i%E&E N HighlyAvailable,

o Y worker BIZAEH O B, control plane W mtE &EZE N worker,
Itt, infrastructureTopology X545 controlPlaneTopology X754 R.

o % worker BIAZEH 15, infrastructureTopology #%1%i&# SingleReplica, &, B#HXE N
HighlyAvailable,

5.11.2. Operator Wi H HH#J API {£ F £ R~

YE77 Operator &, EAILAERAE:EH Kubernetes #93&#] controller-runtime FEE #T Operator T B LA
1717 Infrastructure API, #0FEIFRR :

controller-runtime 5l

I // Simple query
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nn := types.NamespacedName{

Name: "cluster”,

}

infraConfig := &configv1.Infrastructure{}

err = crClient.Get(context.Background(), nn, infraConfig)

if err 1= nil {

return err

}

fmt.Printf("using crclient: %v\n", infraConfig.Status.ControlPlaneTopology)
fmt.Printf("using crclient: %v\n", infraConfig.Status.InfrastructureTopology)

bernetes &=l

operatorConfiginformer := configinformer.NewSharedInformerFactoryWithOptions(configClient,
2*time.Second)

infrastructureLister = operatorConfiginformer.Config().V1().Infrastructures().Lister()
infraConfig, err := configClient.ConfigV1().Infrastructures().Get(context.Background(), "cluster”,
metav1.GetOptions{})

if err 1= nil {

return err

}

// fmt. Printf("%v\n", infraConfig)

fmt.Printf("%Vv\n", infraConfig.Status.ControlPlaneTopology)

fmt.Printf("%Vv\n", infraConfig.Status.InfrastructureTopology)

5.12. {fF§ PROMETHEUS BZi& & a1z

Op

erator SDK {# f Prometheus Operator IRt RNEM L IEXZ#F, EaJLUEREER N Operator AFFEE

D&t
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BF

YTHEZFFM Operator SDK CLI TEfRA, S1F Operator HiHMEXITEFMNIK TESHK
FHA, 1TRTELLER OpenShift Dedicated & {ThR A MIBR, ZIIEIFEHRIAZ TE BB
FRIREE XN TR R IAE S FI i, BN NAERESUE, FEELIEN
OpenShift Dedicated kA< i,

X FBIE%H Operator TiH, FEWERLLIEXHFH Operator SDK ik, A Operator
Il H B Operator Y& A @ A OpenShift Dedicated 4 & ##) Operator SDK CLI TEAfR A&
SE4EHITR, FORBRE T EETARA M OpenShift Dedicated BY Operator & 1ThRA,

LUF & Operator Wi BB X MIEMIFIR REHFR, XEEMBEIZITHIIEENEE AP
MASERFHEAEEMFAREXTERX CVEWFRAE,

e EF Ansible By Operator Tl B B E At 5 {5
o EF Helm # Operator T B BUEL A i {5

A% Operator SDK A #FH), XA RAMER, 1HSH Operator SDK (Operator

Framework).
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DIk

==
[=]

FIABER T, OpenShift Dedicated £ openshift-user-workload-monitoring 1l §

1R T — 4 Prometheus Operator, &R 1ZERA L Prometheus SE41 3 1 28
OpenShift Dedicated AHIA 7 TIE i %k

AE £ openshift-monitoring i B F1# Prometheus Operator, Red Hat Site
Reliability Engineers (SRE) f& FiX 4 Prometheus S5l 3 W5 ¥ 4% DV SR BE2H 44,

Hith TR
o NFETF Go By Operator WEE LIEIR (OpenShift Container Platform 3X14)
e NFFETF Ansible B9 Operator BB E Y 1EF5 (OpenShift Container Platform 3X4%)

e T f# OpenShift Dedicated FBY s I HER:

5.13. Eg & &1 55 5= M1 %

1E Operator W&EMERF, EERLENRIRIEER SN LHITEZTT, Hlt0, HH Operator ARFERF, iX
MIERT, SEFERSIEENFIRERZ A Operator SEFIEH, XEEATHERRAE— NS SLEHILE T
W, BEMSEFIEARER, BRMASMFES, REREENS SLEIRM TIE,

BWMARBGF 2 LI AT kR, FALEIEA & B B9 ERAUE R -

leader-for-life
M5 pod RIEM PRSI R EUS T FRFAT AL, X PRSI BT LR 6 5 A SL B SR AR A 04T, — M
WA H R (split brain) "BIRS, (XM AERTRERIERLEEMINN T, B0, BT pod IFL
R K9 KT s BB, A LAESHS pod _E3ETE node.kubernetes.io/unreachable 71
node.kubernetes.io/not-ready &fR, F{E tolerationSeconds &5 E4S pod M7 = IFRF T
BIESIE], FERE, XLRREIARIME pod B A, tolerationSeconds (B} 5 0%, 1HIBEES L
Leader-for-life Go X#4,

Leader-with-lease

S pod EFAEFANSHE, HETLEZEFEHBEIE BMFIFA, HMENT Pod HREES, XTSI
AR EREMSEEFRNS, BEELELTEEMNRNTEEME. #1555 L Leader-with-lease
Go X14,

Operator SDK EKiAJE F Leader-for-life S28H, 1EEFIMERE Go XX T X FFh AL, UEENEH
Ik A R LG K,
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BF

ZINEZ#5H Operator SDK CLI TEAxA, EIE Operator Wi HMHEXEMN KX TEBEH
FH, TRITELAER OpenShift Dedicated Z1ThRAFMIFR, ZIIESE LRI ITE B
IR XN INEENRE RIS MR, BN AIERESUH, FREUEN
OpenShift Dedicated kA< F &,

X FOIEFH Operator TiH, REWERLIIEXRFH Operator SDK ik, A Operator
Il H # Operator Y& Al @ A OpenShift Dedicated 4 & ##) Operator SDK CLI TEAfRA
SEY4EHIR, FORBRE N EEHTARAM OpenShift Dedicated BY Operator & 1ThRA,

LUF & Operator B #AXMEM Bl RAEWFA. XLEM BRI ITH THEEFEE AP
MASBRFHREEMFHRMARE R CVE BARRST R,

e EF Ansible By Operator 1l B B E At 5 {5
o EF Helm # Operator T B BUEL A i {5

B X Operator SDK A2 HH, R IRAER, 1554 Operator SDK (Operator
Framework).

5.13.1. Operator 4514 25 7= 5

LU RABIER T 40474 Operator, Leader-for-life 1 Leader-with-lease i F3 i N 555 2515 171,

5.13.1.1. leader-for-life %2414l

SEFN Leader-for-life 125 M1 &Y, JEF leader.Become() &7E Operator ik {TELE, BEZEEiT O
%% memcached-operator-lock FIEC B R G EE K AT -

import (

"github.com/operator-framework/operator-sdk/pkg/leader”

)

func main() {
err = leader.Become(context. TODO(), "memcached-operator-lock")
if err 1= nil {
log.Error(err, "Failed to retry for leader lock")
os.Exit(1)
}
}

INR Operator NMEEERIZ1T, MR ER[E leader.Become() M LA MR, LABKIT %405 L2501,
RE T EKM Operator BIZ R,

5.13.1.2. Leader-with-lease %2414

Leader-with-lease LI AJ {88 F§ Manager Options 3 /3 B LAE AT Sk 46
import (

"sigs.k8s.io/controller-runtime/pkg/manager”
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)

func main() {
opts := manager.Options{

LeaderElection: true,
LeaderElectionID: "memcached-operator-lock"

}

mgr, err := manager.New(cfg, opts)

}...

% Operator X BEKEFIZITH, Manager 2T FBINRE—/NMER, RAEILERNE Operator B9
AL, LMENTT LRIV REBMST, &a801%E Manager # LeaderElectionNamespace
IRk B % Z 22,

5.14. F GO 1Y OPERATOR UG R{EBI T E

operator-lib {88 TEfEETF Go M Operator EEEHIETIXN R (HFABHFENR) . Operator fEEWHALL
FASHRFUEBRE X hook FITRES,

BF

ZINEZ#5H Operator SDK CLI TEAxA, EFE Operator Wi HMHEXEMN KX TEEH
FH, THRITELAER OpenShift Dedicated Z1ThRA IR, ZIMESE LRI ITE B
IR XN INBENRE RIS SR, B AIERESUH, FREUEN
OpenShift Dedicated AR ik,

X FAIEEHT Operator W H, REIWFERALIIEXFFH Operator SDK hkA, IH Operator
T B 89 Operator #E& Al f# A OpenShift Dedicated 4 & # B Operator SDK CLI TEkRA
SR4EFHITR, FORBREH N EETARA A OpenShift Dedicated BY Operator & 1ThRA,

LIF & Operator B HAXMEM Gk REWFTH, XLEEMEKENZITH IIREMEE AP
MASBRFHHREEMFHRMARER CVE ARRS R,

e EF Ansible B Operator Tl B HOE At 5 {5
o ETF Helm #J Operator T B B E it 54

B X Operator SDK A #H, XA RABER, 15504 Operator SDK (Operator
Framework).

5.14.1. % F operator-lib (885 T &

& (WELER pod) 14 Operator £ AN — MR 2 0. MNREE dedicated-admin A HE
Operator EIR GUEAMIFRIXLEX R, MiITARBEEEFPIERETIR,

FELURIMAR AR, ATLUMERUTETIESEARANERNIR :
e Operator {EE TN E Operator G| M —HEBIRR AR,

o SREEAWMINBTEENR,
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operator-lib pruning ({883) TERI N4ATERHAZEAIM Kubernetes SEEFHHBRA R, 1XTEFF EMIRIN
£l operator-lib 7= 0.9.0 ki A&, E7f Operator Framework BJ—&B 43,

514.2. BT RBEE
operator-lib {85 TE®FH Go JwE, BIEET Go M Operator B FAIEEE SRR,

BB
cfg = Config{
log: logf.Log.WithName("prune"),

DryRun: false,

Clientset: client,

LabelSelector: "app=<operator_name>",

Resources: [Jschema.GroupVersionKind{
{Group: ", Version: ", Kind: PodKind},

b

Namespaces: []string{"<operator_namespace>"},

Strategy: StrategyConfig{
Mode: MaxCountStrategy,
MaxCountSetting: 1,

2
PreDeleteHook: myhook,

}

f

\T\ﬁ-

BT EREXM4EIT ERUTFERE EEHEME :

REFK 3T

log AT EFEBFERNABILRSE,

DryRun HERSNMRFTRIA/RE, NRIZEH true, NEAREMZT, AR
2R BT IR

Clientset FTF Kubernetes API i FBBY client-go Kubernetes ClientSet,

LabelSelector AT &R EEIH RN Kubernetes IR& %1% 23 RIA R,

Resources Kubernetes ¥R 22 PodKind #1 JobKind BRIt #.

B ZEE TR TREMN Kubernetes #8422 [H 513K,

R BIZITHISRER,

Strategy.Mode B#i#f MaxCountStrategy. MaxAgeStrategy =t
CustomStrategy.

Strategy.MaxCountSettin MaxCountStrategy HWE#(E, BFEEBELARFCITENRES D
g | )\Iﬁo

Strategy.MaxAgeSetting Go time.Duration /&1, w48h, ATFIEEEEBHMFIRIER,
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REFR fed

Strategy.CustomSettings  HI{ERI %% 2 B E RIS A EIR ST,

PreDeleteHook Ak - FEIEEEFIRATA Go Thak.
CustomStrategy AL - SEILE E BB SRERHY Go ThEE
5T

R LLE T FEIEBEEC & L1517 execute THRER I RIEBIIRE,
I err := cfg.Execute(ctx)

ZA AT LA R cron B @ 5l Al % 2 BSR4V 1B BIFR /5 Sk A B B2 4F.,

5.15. {$ 44 e E R B TR B a8 =X

OpenShift Dedicated 4.8 R B S hRA PR T X Operator BUE S £ #4E EE H SR H, INRBA—
ROERPHEE LR O Operator B, EALUER Operator SDK 11 B 3T BRI,

M OpenShift Dedicated 4.6 FF#4, 4@ =Z Operator Lifecycle Manager (OLM) BEEITEHE
E%o

BF

ZINE M Operator SDK CLI TEAxA, EFE Operator Wi HMHEXEMN X TEEH
FH, TRITELAER OpenShift Dedicated Z1ThRA IR, ZIIESE LRI ITE B
IR XN INBENRE R IME SR, BRI ERESUH, FREUEHN
OpenShift Dedicated kA< i,

X FOIE%H Operator TiH, FEWERLLIEXHFH Operator SDK ik A<, A Operator
TiiH B Operator Y& Al @ A OpenShift Dedicated 4 & ##) Operator SDK CLI TEAfR A&
SEY4EFHITR, FORRE T EETARAM OpenShift Dedicated BY Operator & 1ThRA,

LIF & Operator B #AXMEM Gk RAEWFH. XLEM BRI ITH HEEFEE AP
MASBRFHREEMFHRMARER CVE BARRS R,

e EF Ansible B Operator Tl B FOE At 5 {5
o EF Helm # Operator T B BUEL A i {5

B X Operator SDK A FFH), #ER4EFFARABE R, 155 Operator SDK (Operator
Framework).

5.15.1. X FT a&TR%

Operator SDK pkgman-to-bundle #4745 B F 45 Operator Lifecycle Manager (OLM) ##48E 5515
e, fEXAMARGEEERESR, FHEABRPEENENBERAERMGEE, RE, KL
ALANENERNS S EBIR S 5K,
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flan, LURHaEREREETBEBLLT packagemanifests/ Bk :
LGN L ) S N

packagemanifests/
L— etcd

—0.0.1

—— etcdcluster.crd.yaml|

—— etcdoperator.clusterserviceversion.yaml
F—o0.0.2

—— etcdbackup.crd.yaml

—— etcdcluster.crd.yaml

—— etcdoperator.v0.0.2.clusterserviceversion.yaml|
—— etcdrestore.crd.yaml

L etcd.package.yaml

2173E#% 5, bundle/ BRHSEMRUTHISE :
i S e S PR

bundle/

— bundle-0.0.1

—— bundle.Dockerfile

—— manifests

— etcdcluster.crd.yaml

—— etcdoperator.clusterserviceversion.yam|

— 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

BRIBENRBER, WM EEBERUT AR
® quay.io/example/etcd:0.0.1

® quay.io/example/etcd:0.0.2

Hith 5w

® Operator Framework T 2=
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5.15.2. IHE A aE £ B R A SRR
Operator YEERILA{#EF Operator SDK f$5 {4 &5 H48 X Operator W B EB B & XTIB,

FoRFMH

o B &% operator SDK CLI

e Operator T B &#{# F Operator SDK LU 85 B E K

ff

L=
e fEH Operator SDK FH M EE R B I EMA BN FEMRMA T :

S

$ operator-sdk pkgman-to-bundle <package_manifests_dir> \ﬂ
[--output-dir <directory>] \9
--image-tag-base <image_name_base> 6

BEVENTHSELBRMAE, W packagemanifests/ 5% manifests/,

ik s RINERT, E£RMIFFSERME AEE bundle/ B, A LUER --output-
dir IR &RIEE FILAIE.

O 9

XIE --image-tag-base 1%, LURMIFHELFREGM, 1 quay.io/example/eted, ©iFF
FiRHAD. RE—NERBERENEIR, RNREROTFRERSSRAFTRE, i,
4 R BB ER L MBER 7 <image_name_base>:<bundle_versions,

o INIEAEMBRABHEERETRINEIT :

I $ operator-sdk run bundle <bundle_image_name>:<tag>
i th o Bl

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 851752 @ (CLI) 2—MFLAH, EEERMME Operator,

251



OpenShift Dedicated 4 Operator

BF

ZINEZ#5H Operator SDK CLI TEAxA, EIE Operator Wi HMHEXEMN KX TEBEH
FH, TRITELAER OpenShift Dedicated Z1ThRAMIFR, ZIIESE LRI ITE R B
IR XN INEENRE RIS MR, BN AIERESUH, FREUEN
OpenShift Dedicated kA< F &,

X FAIEEFT Operator HiH, AEIERLLIEZFFH Operator SDK ik A, & Operator
Il H # Operator Y& Al @ A OpenShift Dedicated 4 & ##) Operator SDK CLI TEAfRA
SEY4EHIR, FORBRE N EEHTARAM OpenShift Dedicated BY Operator & 1ThRA,

LIF & Operator B #XMEM Bk RAEWFA. XLEM BRI ITH THEEFEE AP
MASBRFHREEMFHRMARE R CVE BARRST R,

e EF Ansible By Operator 1l B B E At 5 {5
o EF Helm # Operator T B BUEL A i {5

B X Operator SDK A FH), #tR4EFFRARE R, 1HS [ Operator SDK (Operator
Framework).

operator SDK CLI &%
I $ operator-sdk <command> [<subcommand>] [<argument>] [<flags>]

BEEREE AV NIRA operator fE&  (#1 OpenShift Dedicated) AT EUEA Operator SDK CLI 1R1E
Go. Ansible, = Helm FF% B 2 Operator, Kubebuilder fENETF Go B Operator BUK B AR R 75 Rk
AZE| Operator SDK A1, XEKREFIAM Kubebuilder T E AT LA Operator SDK —FE{5 FE FE4k4: T4,

5.16.1. bundle

operator-sdk bundle f5 &2 Operator 48 & TTEIRE.

5.16.1.1. validate

bundle validate F#$&%5E Operator 48 E.

5% 5.23. bundle validate #ric
Frid fiR
-h, --help bundle validate F &S HIF B E.

--index-builder (/&  HIRMBESMALHENITE, (TERIEHH S HEEKNER, TREHZ
) docker (XiA{&) . podman = none.

--list-optional AT A AR RARIESRR. RER, TRSITRIESR.

--select-optional (¥  EFEZZTHRIARIESRHTELESR. HEM --list-optional I7&K217H, &
RreR) | AT FA RO AT 55 I 2R

5.16.2. cleanup
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operator-sdk cleanup %25 B FMIFR @ run MHERER Operator BJEM IR,

5 5.24. cleanup #rit
FRic 3T
-h, --help run bundle Fé&SHIES B,
--kubeconfig (string) FATF CLI1EXk8 kubeconfig STHHIEEE,

-n. --namespace MRFE, KKREHEFZIT CLIERBEB R ZEHE,
(FRFR)

--timeout <duration> KWET, FRFPRTRBINTE, BRIAMEHN 2mos,

5.16.3. completion
operator-sdk completion #3454 X shell completion, LAMERERE, BREMAHA H CLI @45,

5 5.25. completion ¥4

Foos b
bash 4 A bash completion,
zsh 4 X zsh completion,

% 5.26. completion FRic

Pric 3T
-h, --help ER 7 ER B I,
Bin -

$ operator-sdk completion bash
i Bl

# bash completion for operator-sdk -*- shell-script -*-

# ex: ts=4 sw=4 et filetype=sh

5.16.4. create

operator-sdk create #i5 FA F 85X scaffold Kubernetes AP,

5.16.4.1. api
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create api TR Kubernetes APl, FaRWAIITE init Sp R HIAILEII B 217,
5 5.27. create api fric
ric b

-h, --help run bundle Fér S RIES BYHIH

5.16.5. generate
operator-sdk generate 43 i F 457 RE B 4 B8R SR AE ARG S0E 5o

5.16.5.1. bundle

generate bundle F&% H &R Operator W H £ —HifF@EE. THIEF bundle.Dockerfile X
%,

WE, EEELIZ1T generate kustomize manifests 754 M H generate bundle F
SRR A Kustomize Eiitti, B2, A LUEAIHEYE S # make bundle 1%
i B 512 1T X L4,

3 5.28. generate bundle #3it
Pric 3T
--channels (F# %) WA AFTBILERILLE S 2 EMFIR. EIAES alpha,
--crds-dir (F%F&) CustomResoureDefinition ;& #1918 B %,

--default-channel (= H4EMERIAMIE,

[S3=2))

--deploy-dir (F#F Operator JEHMIRE K, MEZBM RBAC, X BX5Z#% —-input-dir FRiCH
&) EEZNEIN

-h, --help generate bundle ##EEBI{E R

--input-dir (£ &%) MAIZEEHHSHBE R, X1 E XM manifests B R B, ©5-
-deploy-dir B X+ R,

--kustomize-dir (F/&F @& Kustomize EliBy B KUK BTS2 EH 89 kustomization.yaml 324,

$) ZIAE&Z~ config/manifests,
--manifests ERRIRSTEE
--metadata 4 R4 S ST BB AN Dockerfile,

254


https://kustomize.io/

8% 5% JF&Z OPERATOR

Pric sk

--output-dir (F#F&) FRHAEEANB X,

--overwrite IR IR S o EIEAN Dockerfile 177E, NMIBEZTM1. BRIAMEN true,

--package (FRe) iSO S LN RO i

-q. --quiet EHRER T,
--stdout AR E LT AR Ho
--version (£ ) 4 IR B B Operator 18 SARA, (WIECIEZRFTHRST Sk F 2 Operator A%
[
Heth BTR
o NFE T RS IE# F make bundle %3551 generate bundle TS MEERR, 5S4
Operator,

5.16.5.2. kustomize

generate kustomize &5 85/ Operator £/ Kustomize BRI FH 5,

5.16.5.2.1. ;5%

generate kustomize manifests Fa 54K EHTEMK Kustomize EfliLA K& config/manifests Bk H#Y
kustomization.yaml 324, FFHfth Operator SDK Sy SIS EFH, ERIVERT, XNHESE
DB AR Ul TidE, BENEREMNERAN, RIFEMBFAERIKET --interactive=false 11

=+

IBNo

3 5.29. generate kustomize manifests #ric

Frid Uiy
--apis-dir (F#F&) AP| REIE Y BIRE 5,
-h, --help generate kustomize manifests FIEBI{E 2.

--input-dir (FfF&) SBEMA Kustomize XHHIB X,

--interactive WiLE N false I, HNSREA Kustomize Eill, AR ERBOIERATRIES
H7E LTI,

--output-dir (=) B A Kustomize X B X,

--package (Fff&) BHasih.

-q. --quiet EHRER T,
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5.16.6. init
operator-sdk init ta 3 #0481 Operator WiH, FHN4AEERHMEMSK scaffolds BRNINE B &7 R
XABEREALT X :
e boilerplate YFAIE#
o HHFGMZENPROJECT XX
o 3211 BMakefile
e go.mod {4 B B AR
o AT BT EHM kustomization.yaml {4
o BT HEERFHBE LB T X
e = H Prometheus 3EFRBYHN T S04
® Z{THY main.go X4

%< 5.30. initFric

FRic feid
--help, -h init &8 TRYE BhHIH.
--plugins (F#F£) BENEIAELRA, BFORECTHE. JREHESE

ansible.sdk.operatorframework.io/v1. go.kubebuilder.io/v2. go.kube
builder.io/v3 #1 helm.sdk.operatorframework.io/v1,

--project-version Bk A, aTA{EN 20 3-alpha (BRIAE) .

5.16.7. run

operator-sdk run &3 iR A £ & FIME HE ) Operator BT,

5.16.7.1. bundle
run bundle @4 Operator Lifecycle Manager (OLM) LUH4F @1 ERE Operator,

2% 5.31. run bundle #rid
Frid ik

--index-image (F%#F EHEHFPFANA ARGk, BRiILEEEH quay.io/operator-

&) framework/upstream-opm-builder:latest.

--install-mode R4 Operator WERRSHRA (CSV) Z#FRIES, 20 AlINamespaces =
<install_mode_value  SingleNamespace.

>
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Pric

BF
£

--timeout <duration> TR, ERIAMEN 2mO0s,

--kubeconfig (string) FATF CLI &%k kubeconfig STHHIEEE,

-n. --namespace MRFE, KREEAPIZIT CLITH R & ZE (],

()
--security-context- IBEATFEN pod WRE ETX, RITHESHE restricted #llegacy. FIMEN
config |egacy° [1]

<security_context>

-h, --help run bundle Fé&SHIES B,

1. restricted 22 t X5 default S ZE[H R %A, BEETIMEPEE Operator B pod R
A, 1HBH"Complying with pod Z2# A", MIFE X pod REKEANELZER, HSH"T M
B pod REHEAN",

Hith BTIR
o BXFREREENMIEIS, 1HSH Operator 415 7 Fii&,
o &5 pod Z2MEAN
o THERHEIHE podLLHEA

5.16.7.2. bundle-upgrade

run bundle-upgrade F &< F+ 2 Z Bi{#F Operator Lifecycle Manager (OLM) LU @R LM
Operator,

5 5.32. run bundle-upgrade Fric
ric b
--timeout <duration>  FHZER, BRINETH 2mOs,

--kubeconfig (string) FATF CLI &%k kubeconfig STHHIEEE,

-n. --namespace MRFE, KREEAPIZIT CLITHE KRB & ZE (],

()
--security-context- IBEATFEN pod WRE ETX, RITHESHE restricted #llegacy. FIMEN
config |egacy° [1]

<security_context>

-h, --help run bundle FéSHIES B
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1. restricted 22 t X5 default S B E[HFEA, BEEETIMEREE Operator B pod R
A, 1HBH"Complying with pod Z2E A", MFE X pod REEANELZER, HSH"T N
B pod REHEAN",

Hth

=

i

BT pod REHEAN

o THMHAEE podREHEA

5.16.8. scorecard

operator-sdk scorecard #4572 1T scorecard TEFLGIE Operator i B FHIRESHE I, ZHHER
— NS, TLURTHASHEER WAL EFRMTHENE R, NRSHIEHMRITE, NEHEERHI
TR FTE,

£ 5.33. scorecard Fric

Pric sk

-c,--config (Ff&F) scorecard BB SAFIRR R, BROARREN
bundle/tests/scorecard/config.yaml,

-h, --help scorecard @S HIES B

--kubeconfig (string) kubeconfig STHHIBER,

-L. -list HI HH I L i AT LLZ T
-n. --namespace (F BTN R B e 2 22 (6]
RreER)

-0,--output (F7F8) ERME RN, ATREN text (BUAME) #json,

--pod-security FREELRSL L TXETT scorecard Mi%Ti, FiFHI(EE1E restricted #
<security_context> legacy. Btilfi legacy, [

-l. --selector (F%#F PRRIEEEER LARS E a7 AN i,

&)

-s. --service- FAF I B9AR S, BRINME S default,

account (FfFH)

-X. --skip-cleanup BT ERRARIRERE,
-w, --wait-time ERFNNA SR AT E], 40 35s, BRIAE N 30s.,
<duration>

1. restricted 22 t X5 default S ZE R %A, BEEETIMEFREE Operator B pod R
A, 1HBH"Complying with pod Z2# A", MIFE KX pod REEANELZER, HSH"T M
B pod REHEAN",
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Hith TR
o MFEAHXZTTscorecard TEMHAER, 1ES MM scorecard TESIIE Operator,
o ESFpod ZEMEA

o THHEE podZE2HEA

5.17. 5% %] OPERATOR SDK V0.1.0

AIEEIL IR T a0 A Operator SDK v0.0.x 18R] Operator Ui B E#EI Operator SDK v0.1.0 AR
7 B 4514,

HE

YIHEZ ¥ Operator SDK CLI TERRA, @3E Operator Wi BB X MHEMN X TEE#H
FH, TRITELAER OpenShift Dedicated Z1ThRAFMIER, ZIIESE LRI ITE R B
FIREXHX AN IHEEMIEF B E R, BUIEERAEREUH, FEELUEN
OpenShift Dedicated AR ik,

X FBIE%H Operator TiH, AEWERLIIEXHFH Operator SDK ik, A Operator
T B 89 Operator #E& Al f# A OpenShift Dedicated 4 & # B Operator SDK CLI TEkRA
SEY4EFHITR, FORBRE T EETARAA OpenShift Dedicated BY Operator & 1ThRA,

LIF & Operator B #AXMEM Gk RAEWFH. XLEMERINZITH HEEFEE AP
MASBRFHHREEMFHRARE R CVE BARRS R,

e ETF Ansible B Operator 11 B B £ fiti 7 1&
o ETF Helm B9 Operator T B B E At 544

B X Operator SDK A FH), #tR4EFFRABE R, 1HS [ Operator SDK (Operator
Framework).

TRIENBINTER ¢
1. #0IR{E#EY v0.1.0 T,
2. RIENRBEEHRHFHIIE,
3. ESETIE, 40 v0.1.0 A,

A 57 E A memcached-operator (H Operator SDK BIRFBITIE) SiHBER L, B X pre- #l
post-migration 7~f5ll, 155 [H v0.0.7 memcached-operator 1 v0.1.0 memcached-operator 5 B 4514,

5.17.1. B2 ## Operator SDK v0.1.0 i B

Ep 4 Operator SDKvO.0x WH, HEHAEOE— NI v0.1.0 TH,

FoRFEH

o FF&R ITFih E%%E operator SDK v0.1.0 CLI

o ZRIFEAKERRAM Operator SDK #5E memcached-operator 71 5
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ff

L=

S

1. #8fR SDK kA4 v0.1.0 :

$ operator-sdk --version
operator-sdk version 0.1.0

2. Q-
$ mkdir -p $GOPATH/src/github.com/example-inc/
$ cd $GOPATH/src/github.com/example-inc/
$ mv memcached-operator old-memcached-operator
$ operator-sdk new memcached-operator --skip-git-init

$ls

memcached-operator old-memcached-operator

3. MIBIIEHEH .git :

I $ cp -rf old-memcached-operator/.git memcached-operator/.git

5.17.2. M pkg/apis F5E# B E L KE
S E BB E R BT EIFEHTHY Operator SDK v0.1.0 AE,

FoRFMH

o FF& IT{Fih E%%E operator SDK v0.1.0 CLI
o ZHIEAKEMAR Operator SDK £ memcached-operator i B

e {3 Operator SDK v0.1.0 /& T H

ff

nie
1. NEESKBIAE scaffold API,

S

a. {#fA operator-sdk add api --api-version=<apiversions --kind=<kind> E#7 7 B 0|2 B
E X HTR (CR) B API :

$ cd memcached-operator
$ operator-sdk add api --api-version=cache.example.com/vialphal --kind=Memcached

$ tree pkg/apis
pkg/apis/
—— addtoscheme_cache_vialphai.go
—— apis.go
—— cache
L— vialphat
—— doc.go
—— memcached_types.go
—— register.go
—— zz_generated.deepcopy.go
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b. X|[HWMBHFENMWBENLMES F—/ s, BNRBEMEH
pkg/apis/<group>/<version>/<kind>_types.go & .,

2. EHERENAR.

a. FE B IHTE® pkg/apis/<groups>/<version>/types.go X {48 Spec #1 Status IR E
1 H 89 pkg/apis/<group>/<versions/<kind>_types.go X {4,

b. 1 <kind>_types.go XHERE — init() ., HBEREMRIZER, RAUXEER
Manager B95 iEAF LA

func init() {
SchemeBuilder.Register(&Memcached{}, &MemcachedList{})

5.17.3. T
Ui E M B E L RBTFR BT Operator SDK v0.1.0 A%,

FRFM

o FF& T {Fih E%R%E operator SDK v0.1.0 CLI
o ZHIEAKEMAR Operator SDK #$ZE memcached-operator i B

e M pkg/apis FEBEE KB

1. AINIZERIZR LA AL CR,
£ v0.0x TB ™, ~BITE cmd/<operator-name>/main.go FE L E G B HR

sdk.Watch("cache.example.com/vialphal"”, "Memcached", "default",
time.Duration(5)*time.Second)

XF v010 TB, EAIE X — Controller M HTIR :

a. ANIN#EHI25 LAE A operator-sdk add controller --api-version=<apiversion> --kind=
<kind> W HLREY CR K8,

$ operator-sdk add controller --api-version=cache.example.com/vialphat --
kind=Memcached

$ tree pkg/controller
pkg/controller/
—— add_memcached.go
—— controller.go
—— memcached
L— memcached_controller.go

b. % pkg/controller/<kind>/<kind>_controller.go X4+ 8 add() THEE :
import (

cachevialphai "github.com/example-inc/memcached-
operator/pkg/apis/cache/vialphal”
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)

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: &corev1.Pod{}},
&handler.EnqueueRequestForOwner{
IsController: true,
OwnerType: &cachevialphail.Memcached{},
}
}

HBRE = Watch() g E, URMER CRIIAHNZRHIRRE,

B WIS AR, AL 55N BRRFERNS AN ERMA T ETEEN, INETHREZIF
MER, HSH W= STRF Kubernetes 122 2510 51 ST,

#NR Operator M Z 4 CR KE, EelLIRIBEN BRRFHITUL T EEZ—

o INE CRIIEME CRAE, WEENIHFA— 5 S haomBI R, A% T VORmTE
&

// 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: &appvialphal.AppService{}},
&handler.EnqueueRequestForOwner{
IsController: true,
OwnerType: &cachevialphal.Memcached{},

}
o RNINETIERGIZRRIRIL T E A CR M CR,

$ operator-sdk add controller --api-version=app.example.com/vialphal --
kind=AppService

// Watch for changes to the primary resource AppService
err = c.Watch(&source.Kind{Type: &appvialphal.AppService{}},
&handler.EnqueueRequestForObject{})

2. M pkg/stub/handler.go S HIFER ARG,
VOO0 WB R, MARSIEIEEIZRM Reconciler BJReconcile() 73 E L. X5KIAKIE
i) Handle() ENEE L, 1EFRSHAIRENE Z X :

® Reconcile:
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func (r *ReconcileMemcached) Reconcile(request reconcile.Request)
(reconcile.Result, error)

e Handle:

I func (h *Handler) Handle(ctx context.Context, event sdk.Event) error

Reconcile() T &N sdk.Event (FfRK), MEEW— Request (Name/Namespace )

EEHN R,

fNR Reconcile() MFUREIFE R, EHIZBFSEFPLAFHE R Request, MNREHREFE 1R, IR

& Result, IRHIBRTATIEIEE LN EFEK Request. sKIIENE i,

a. f#IRTE# Handle() EE A BIARE E H 2424 2589 Reconcile() B HBIENRE, FSUE

Reconcile() XIS R RBAAER S, ZRIEEH Request FivEE 2 S B HIMER,

import (
apierrors "k8s.io/apimachinery/pkg/api/errors"
cachevialphai "github.com/example-inc/memcached-
operator/pkg/apis/cache/vialphal”

|

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 1= 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. BXHAREHRENE :
i. ¥ return err &7 return reconcile.Result{}, err.

ii. ¥ return nil &t return reconcile.Result{}, nil,

c. EEEAAILEIZHH CR, EA LU reconcile.Result i% & RequeueAfter FE&, X5
PRHISRERTHIPA Request, FHEFTERIFANTEIERANH, HEFR, BMME ORTEBER

FASI,

reconcilePeriod := 30 * time.Second
reconcileResult := reconcile.Result{RequeueAfter: reconcilePeriod}
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// Update the status

err := r.client.Update(context. TODO(), memcached)

if err 1= nil {
log.Printf("failed to update memcached status: %v", err)
return reconcileResult, err

}

return reconcileResult, nil

d. J9%f SDK & imfiE A (Create, Update, Delete, Get, List) Bt H2RB0E F i,
NETREBELIFMER, 15S7 operator-sdk 7 H ) controller-runtime® /i AP| SCH4
-

// Create

dep := &appsv1.Deployment{...}

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 := &corev1.PodList{}

labelSelector := labels.SelectorFromSet(labelsForMemcached(memcached.Name))
listOps := &metav1.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 := &appsv1.Deployment{APIVersion: "apps/v1", Kind: "Deployment", Name: name,
Namespace: namespace}

err := sdk.Get(dep)

//v0.1.0

dep := &appsvi.Deployment{}

err = r.client.Get(context. TODO(), types.NamespacedName{Name: name, Namespace:
namespace}, dep)

e. FHE&H) Handler %59 T H b FEX E #E| Reconcile<Kind> FH 1A e 1] :

// newReconciler returns a new reconcile.Reconciler

func newReconciler(mgr manager.Manager) reconcile.Reconciler {

return &ReconcileMemcached{client: mgr.GetClient(), scheme: mgr.GetScheme(), foo:
"barll}
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}

// ReconcileMemcached reconciles a Memcached object
type ReconcileMemcached struct {

client client.Client

scheme *runtime.Scheme

// Other fields

foo string

}

3. Copy changes frommain.go.
cmd/manager/main.go # v0.1.0 Operator WEZEINEEXE Manager, B EMBE LFIRFE
SR A R 25,

R 2 EEEHERFE L, FrAIERFTEMIBR main.go F:iF# SDK EE
sdk.Watch(),sdk.Handle(), #1 sdk.Run().

B, REIHH main.go XHHE LT EMRETF Operator WFRLHLE, NFEEEHE
il

INRIEER SDK WAREM T EMB=FFEERE, 1554 operator-sdk i H 8 =23,
T FRANMuI R FA#T U E A BY Manager A X E M.

4. SHIAPEKH,
NRBIBE B AR AP E L pkgs. IR, 1HRXLEXXHEFIZETTE R,

5. MEHREHBEEF A,
XFFXHBIE R LLT B BB E R ERT, 1§ ERE R ERFUIE PR N, HER, TR
BEEBESENXH, MEREHHTRENEN :
e tmp/build/Dockerfile £l build/Dockerfile
o EHFWBEMMBAERE tmp B
e RBAC #1l/M deploy/rbac.yaml E#7Z deploy/role.yaml #1 deploy/role_binding.yaml
e deploy/cr.yaml £| deploy/crds/<group>_<version>_<kind>_cr.yaml
e deploy/crd.yaml %l deploy/crds/<group>_<version>_<kind>_crd.yaml
6. S HIAF E KL,
XFFARINEINBY B89 Gopkg.toml B{EAR] FE - 2 L RIMRA, 15 S HIe 78 B BB /g
Gopkg.toml #1, 21T dep ensure E#T#71 B FAALN .,

7. WIAEMEY,
T FHIZ4T Operator UBIEH B E B IE,
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