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25 13 OPERATOR #%ih

Operator ;& OpenShift Container Platform REx EE/H{4, Operator & control plane £3Ta., EREFN
BERSWEILAE, BILERTLU N B ETINRRRF R R,

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

BRI MR VEEREE R B Operator BB 5, 1B OpenShift Container Platform B Operator B
MNFAENRSGER, EFRERTERE :

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

o TO[EMIFI AN Operator BH Operator Lifecycle Manager(OLMYE 2, #tHEHNBRFEH 2
15-0

{8 Operator, &I LLAIRN FAREFERIGIREREFIZITHARS . Operator @ % NIEHIN AEFEMIXIT
B, Operator SLHEFH BHIHUTE WHIE 1 KI2/F, MREMBBLUUKRE 2 XIEE, 08 RALE RO
BED. FTARXEESEMTEEPIZTH— DGR,
11N FHEZ AR
ERFFR NG, ERILAETELT Operator f£55 :

e Z2% Operator SDK CLlI,

o I Go-based Operators, Ansible-based Operators, Java-based Operators, #1 Helm-based
Operators,

o {§fH Operator SDK RMJE., i FHERE Operator,
o 2% Operator FiT ey & 22 [H],

o Bl Web & MBRER Operator AN BERF.

HAeth BHR
® Operator FF & A G HINLERMIFRE en B HE hook 7=l

1.2. 5 FEEA
ENEBREER, ERLHITLLT Operator 4£55 -
e EEHTEUBN,
o RUFIEEREIE MR Operator,
e M OperatorHub &% Operator,
e #E Operator K75,
o ‘&I Operator &4,
o FHIBEREM Operator,

o fHERE L& Operator,


https://docs.redhat.com/en/documentation/openshift_container_platform/4.15/html-single/machine_management/#machine-lifecycle-hook-deletion-uses_deleting-machine
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o FEREXR,
o TEZ[RMILHEF Operator Lifecycle Manager,

E 7 RIBIREMATA SEEE Operator, 1557 Cluster Operator %,

1.3. BES

ETHEEZHFX Operator E R, 1ES [ Operator T4 ?
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2.1. f+ 2.2 OPERATOR?
MIE& L, Operator RMEANLBERIN, FHFHMEMERSDTLMHNRE LM,

Operator @—4AH¥ M, TAFREZTHMIENRESEMEE, SUUBEERYHT mrn IR

BB, TILAE Kubernetes Ef4EH (%1 OpenShift Container Platform) WiiBE4#24TE R, FHiRTE

B S RTIR S SER R SR, Advanced Operator #%i%i1T 0 FAASE TR 4E A B A 20T 52, FxF A ES R
BEIFHTN, MARSFIER" (OB HG &Rk AnE) .

MEAR L, Operator @—M3TE. BB MEIE Kubernetes N ARRFMA A,

Kubernetes N 2= — app, AITE Kubernetes EEBE, tHRI{#EF Kubernetes API # kubectl 5 oc
TEHTEE, BEERRADFIA Kubernetes, HRE—HL—M AP T B, LUMERSNER
Kubernetes EiZ1THIN 2R, A Operator EMREIE Kubernetes XK N 2 FRIIZ 1T,

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

o BEERERMAN,

o FEBNROHGHITIZITRRKE,

e ik (OTA) B OpenShift ] ISV A,

o LEIYIREINT MBS RIFELRWAEFRER,, MIE—MITAT.

4 1E Kubernetes LERE ?

Kubernetes (¥ ZE OpenShift Container Platform) S&WEE&AHANRY (AEAMIA IR
B TIE) BEMFRARIE, 81Fsecret AR, MEME. RESLI. BT E.

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

XL APITHEEEE, FIEEESHUAENNNE P in, FaEARERUI3EE/ Hi%F, Operator &
{8/ Kubernetes B9 BALEI" B E L ¥ORE X (CRD) "X HEM B E XK, #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) BES1ZHI&£8¥h Operator R L., FAHRMET A BBV AIEH
(RBAC), ©EIAEBZETE OpenShift Container Platform 4.15 &,

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
1£ OpenShift Container Platform FRERIAERE,

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 =

AR T OpenShift Container Platform F1 Operator Lifecycle Manager (OLM) Pz #§# Operator
Tag,

2.2.1. HHEER

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

o i1 Operator WER, MNAMFIRA,

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

o FFRMIFNATIRMEEY AP,

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

o ZINABUAIEEBPEDE L—IE,

o BNMIATEMRIAE —NERIRSRA (CSV)

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

22117558
WA FHRIEN R —H Kubernetes JEH, FTFE X Operator BIEREF RBAC 1£EY,

WABTEEENEFKH—1 CSV, —KIERT, FAREE N CRD AR API B CRD fIF /manifest B
KHR,

mEaEABRERA

eted

— manifests

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

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

B Z RN R
PR RA B U SIEFEIRI 2R /manifests B X :

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

e ConsoleLink
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e ConsoleQuickStart
® ConsoleYamiSample
o PodDisruptionBudget
® PriorityClass

® PrometheusRule

e AAf

® RoleBinding

e Secret

o RS

® ServiceAccount

e ServiceMonitor

VerticalPodAutoscaler
LIRS E 8 & X R ENT &REF, Operator Lifecycle Manager (OLM) B LIMIHLS GBI &R, FbE
CSV—EEBHEAmRE :
B XS R4 A A
o Bk CSVE, OLM RMBRATERT&R,
o L CSV HEFALLMT
o MREENRHUELMER, OLM KEHE,
o MMREENRUEBMIERAFABRLZL, OLM 2MMRFEHUEE,

2.2.1.2. 3@

W E L EH /metadata X4 Je &5 annotations.yaml XX, XHE LT ESRAIHREHE, U
BB XA RN B S R5 | R X HRGaE 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+vl1 AR TEE S CSV RE KB Kubernetes X
%Q



OpenShift Container Platform 4.15 Operator

Q BRIRPHIZERRIEM S A Operator JFHEMB R, ZINERBALUEER, Haigilh
manifests/, manifests.v1 [EXRRINFH LS E Operator JEH.,

RPN ZBREDSSWNSITHIBEXHNE R, ZIEREBALUSHER, SaZilh
metadata/, metadata.v1 &R MASE B E Operator TTEIE.

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

M registry ZEEHKT, Operator NiZ1T [ BB EINSTHE,

QDO O

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

2.2.1.3. #Kkifim

Operator BIKIHTFITEH ) &89 metadata/ B X H ) dependencies.yaml XA, XX R AIER, B
B A F#588 Operator-version K17,

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

olm.package

XD RBIRRFFE Operator RABMKII, KITE RV EETH S BHARTGSHIRE, KX
7y semver, B0, ERAILUEESMAIRAE, 00.5.2, WAHEE—RIRE, 40>0.5.1,

olm.gvk

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

olm.constraint
XANRBIEER Operator Bt AR @R,

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

dependencies.yaml 3 {4l

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

Lth BEIR

® Operator Lifecycle Manager i I f# #fr

\

10
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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 4 B FIRF OB AEN Operator B3k, HERR—NABRHE, ©UUEFEHBESSEN
registry 1, REREIIREEH,

Bx8&—1MEM Operator [ RABMIBHEIEE, RIEZTARGERITRHENESTE AP HITE
1), 7E OpenShift Container Platform A, Operator Lifecycle Manager (OLM) A LA5| I
CatalogSource ¥/ RE XMW BRIEFIHRGE, ©RERRIAGES, LSRR LREMN Operator #1THE
%ﬁo

o HXx%&% opm CLIKFHE, ESH CLITE,

2.2.2. EFXHEREF

HF X H 72 Operator Lifecycle Manager (OLM) B R HRITER, EE2ETF4XAE (USON
= YAML) F1RH SQLite HIEHEBRANEHARERY, FEZLAGEHRE. EXNETEEHA
Operator B34, aAEMMTY B,

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

o AR ZFIE
o FWHHBHIRINIE
o AT, FHMMFATOLGHEE LEE

Composability

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

XA HAM S ROBME R, XU Operator EEHEHEE T Operator B, BRUFLET A
TR BB Operator BSRARBIE *, EFXHHNERATUBIHELNEHMBER, RIN—
B SRBF M E A E SRA K.

==

]
TRTFHHESHESEVHINEEMHE, MRHETMAMEET, opm validate &5
FHhiRE R,

&} Operator fF&E & FEH Operator, EAKIIIIREALZFZEM, FALMBIIaI LT BE2H
Operator B FEEZFERNS, N TFEFXHMBR, Operator {F& M F1E B xBTS HEX
HanEs. B2, SEEEFEFEUNEREERFERNHSHNEFAHRER IS,

CIE/N:3:3

ETFXHNERIERE B XN —MEIGIRT. RARBEREFHITNERIER YT, BEY%E
PARTUEEECHEE L TE EMRERNT &, UMEBSNEE L TERTXIARHEN

paiy

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

1


https://docs.redhat.com/en/documentation/openshift_container_platform/4.15/html-single/cli_tools/#cli-opm-install
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RRXFA BEARVFEESS AP EFZHHANERLTE, BATRER OpenShift Container
Platform iR, {BBX4E7 A thEHILINEE,

BF

M OpenShift Container Platform 4.1 18, BRAIABIZLIEIR A Operator B SR LAEF 304
HERER L. B LUTER R SQLite BUIEZEKRK LM 410, AT OpenShift
Container Platform 4.6 FIZRIAZLIBIR A Operator B %,

5 SQLite BIEEMNIERXD opm Fah, IREHZIEEEHRFR, FHRELUGHIRE M
PR ThEED#ZFF, BW/ATEAEFAMN SQLite BIEZEBINE X,

% opm Fean SR EER AT SQLite #HIEZFH, 40 opm index prune, ©11TEHEMA
EFTNHMBERER. BXFEAETXHNERNEZER, HSHEEATE LETU
R AEFA oc-mirror fl4 4 BT FFEERIREL mirror FR1& -

2.2.2.1. B4

ETF XU BT MET BRI XXHRSETHFENNE. opm CLI@E R B 33 32 F B 53K
HEZ, CLIZHMEERINEIXH, MRLEHR, MKW,

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

P .indexignore 34

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

I*.json

*.yaml

**/objects/*.json

**/objects/*.yaml|

B4 N B A EFERENARNREY, E2IRENESET X B Blob 1 FIRMF
Bxd, BMRMAXHTLIZ JSON = YAML ; BFRHHNE—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|

WHFELHERBRZREMNPHNENFEFHEACLSERNEY, SEGEFAMN. KIFSME A
XHRGHERE, BIFEXERIREZHNRET, BREALUGEERBRF,

12


https://docs.redhat.com/en/documentation/openshift_container_platform/4.15/html-single/installing/#installing-mirroring-disconnected
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2.2.2.2. 8

ETFXHMBERERET CUE EEINE W, ZRAATRAEERERN AT B, LT _Meta CUE &
HE LT EETXHE X Blob HEERIHE :

_Meta 2244

_Meta: {
// schema is required and must be a non-empty string

schema: string & =

// 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 & =

// value is required, and it must not be null

value: !=null
1
==
LEHIA& AR FI B9 CUE AR A4 RERX, opm validate fa 5 EFFHEIE, R
n MK A A BETE CUE AR Rk,

Operator Lifecycle Manager (OLM) B3x BRI =& (olm.package. olm.channel %]
olm.bundle) , B4 MNF OLM MIIE K4 S FIHL S,

B X RBE Operator - H#FEZE— olm.package blob. ZE4*— olm.channel blob M & —k
%™ olm.bundle blob,

FA olm.* RAE Y OLM E XRAGRE. BE UEXLFERME—RIZ, WEMEN

2.2.2.2.1. olm.package schema
olm.package &= 7y Operator & L4 AL H| M TEE. XSIFHE M, #d. BISHEMEL,

// Package name
name: string & 1=""

‘ 1l 2.1. olm.package schema

#Package: {
schema: "olm.package"

13


https://cuelang.org/docs/references/spec/
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// A description of the package

description?: string

// 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 EXEHH S HE NHE, BFHEMRIHIRAEEE, URXLERBIFH D%,

MRIMH B EBLEKZ D olm.channel blob BYH%, NIENEREEER—K,

EXfREN replaces [HE, USIATEEL B FHHMBFHERIN S —HHaLHR. B2, EH
BB EE TN true, HCINFHER B % k.

14

5 2.2. olm.channel schema

#Channel: {
schema: "olm.channel”
package: string & 1=""
name: string & 1=""
entries: [...#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 & 1=""

// 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.
skipRange?: string & 1=""

}



% 2% Tf# OPERATOR

Digk

==
=

7£{# /4 skipRange FE&Ff, Bkif# Operator fRASMEBEFEI PR, FEILAFALL
#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% 1 reference K8, XRRFRLH, RE Operator 5,
AILATEFE X B9 Subscription X §_EEEEAITEEHE BIEHNREEKM

K 2.1. AW reference FHY
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e il SRS RERE
olm.package KREDMYHE PackageDeprecated
olm.channel KER—MiE ChannelDeprecated
olm.bundle Rn— MRS hRA BundleDeprecated

B reference REEHEEHCWER, W THIFTR,
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 ERX TGS & 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,

®0 o ® °

olm.bundle schema BJ name &2 NEH,

FRELREEEESHFER, HlW, BHaSIESINH AT,
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Operator fF&ERIE 544 BH index.yam| XX #4E R8I B x#4S olm.deprecations schema B &EH
deprecations.yaml| 3 {4 :

WA F RN B XK B X556

my-catalog

L— my-operator

—— index.yaml

—— deprecations.yaml|

HiBR
o ST IEE T XXMM B R

2.2.2.3. Properties

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

OLM EXJLNEMRE, 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 FERILER, F H version FEE /T2 A M
T AR,

il 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 & IR 489 Kubernetes API By group/version/kind (GVK), OLM fEF LB M 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"

17
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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,
HEETFTXHNBERNAEERS  WTHSEBR T —MIHMAE

. NEREF—NREXYH, HbaEBxPE Operator W& A :

B }ECEX A

I name: community-operators

18
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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 ZRHAS

Operator Lifecycle Manager (OLM) BE IS 5% R H TR AN R AT 22,

MR- NGRS HEHEET B, BUABREEVE— TR BARENLIRSE, EFXIMERE, &
WM RIIRAE S R & 46 7 — N B A PONGMIE S, LIRGRRE T AR ary R - s #
T, MREBFXPEHTZAHFENANE, OLM BAREFLECRENTIF S,

M, EELBRTELEEHRBERTHIE :

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

o EVFSUNL : MREL /- 1.2z IWHSRA, W01.24, E1.3.0E2 %%, 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 B %,
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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 &
BXEMA opm CLI QIZEFXHE R, FSHERERE 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 KMERDARHMMHAIXBRGUREIA, BREBREREDHINZT, REZKESH
Operator AT LA IR,

o HIGH@ETZAIREM PR,
o BHIIEFHWEBMEFH AL HERER,

2.2.3. RukPak (AT

B

RukPak,\E—A&*?ﬁ’ﬁEIﬂﬁm BTN IhBER ZALNE ™ MRS TR (SLA) 2H,
BIhERTREF AR, B MFEEE T IMNERER TN, XERRTTIaE A LIER -
?%Eifﬁﬁi %ﬁEI’\JIjJﬁ‘é HENSEF LM BRRERFE L.

BRIBEATUTNESZFBEEMESER, BSHBRTTIE L,

OpenShift Container Platform 4.12 3| A T & Operator KEME AR TIIINEE, & Operator HlHIK
i F RukPak 44, tBE8E7E OpenShift Container Platform 4.12 1, REBATFEERNETMTR,

OpenShift Container Platform 4.14 8| A T Operator Lifecycle Manager (OLM) 1.0 fE N R Tl b ThEE
e & T RukPak H1&,

RukPak B —MNHEBHRABRAR, BTSN LATRERD. EXHFRE. FHMMNRIBHSIRE,
RukPak 2t F1E Kubernetes £R¥ EREZFM T HHRBTET RS, THRAIBE Git 0/FE, Helm
chart #1 OLM fiZ# &, #AfE, RukPak LR EMARNERE, J BMAIXLETH, LUSABKER
B

EHZD L, RukPak @—%4 API fl#2HI85, APIITENBEE LHRE L (CRD), AFRIARAEEH+IR
ZEHRBURMACIBZITHAR, EHEIEFSE AP,

B AE
#45a (Bundle)
E N BEEFEHNARTH Kubernetes 5 &S
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A Bk
EEXHRAFEEMABHNERER
mHEa Git I

FEERPIEMHA AN Git FFHEE
Provisioner

£ Kubernetes &8 F R MEE N BRIZRH 2R
mEaBE

& R4 S BB Z HY SEA

Heth 5T
o EIEFEH Operator

® L& Operator BIFZA T i BR il

® X F Operator Lifecycle Manager 1.0 (3 /K7

2.2.3.1. {484 (Bundle)

% 2= T OPERATOR

RukPak Bundle Xf R CRAIHEEHHHNEMEREFRNASR, MEFENDNRIRRERNAE—

¥, pod FeeFFafERAE(], £ Bundle X &R¥k5|Ha

B2AsEl, TRTRREMRENAR.

ZHRMBENRNE. Rit, HHa25ER

WAL EBTHIT ; S EEBREFRBOAEEHPIRERENS. ST TURSREMEREFHEN
T, #0¥EEZ provisioner pod Bk H ] tar.gz X1, S Bundle 5 REAE — PN REH
spec.provisionerClassName FE%, ©#57 Provisioner X/ R I IR S Z 5 EHSI G KA,

REHNSEHRERERF—EH AN Bundle X RHl

apiVersion: core.rukpak.io/vialphat
kind: Bundle
metadata:
name: my-bundle
spec:
source:
type: image
image:
ref: my-bundle@sha256:xyz123
provisionerClassName: core-rukpak-io-plain

' MABELR BRI AT,

2.2.3.1.1. B aRe L

£ API fRS5 23 % Bundle W R /5, M8 N RukPak REME RS ORI T M, XANT 5 E
A BRRERBFFE source W—EH—FHERNE., AFAATURD, FEMASBAFENETLES, £
ERECEBFIHASNER T EER. M TFHEAR BundleTemplate X 5§ 4|89 AL S A5 A IHSP

2, LEMRN true,

R E B A 25 1% R A% 0y RukPak webhook 5 Hl#i4T. b webhook 541 Bundle X RE4, FHiFHHE
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HEMEH, RENEMI TN spec FERETSEINMINSI SR spec FERHER, INREI]IFEE,
M Webhook f1E4tEHr, IS ENEMBEEH, Hftb Bundle 5T R=FE& (41 metadata =% status) &
B, CREHMNFAIZH spec FE.

[ZF3 Bundle M5, REZHEHH spec KM Hlg, UTRAKEIB—IMRHAS

$ oc apply -f -<<EOF
apiVersion: core.rukpak.io/vialphat
kind: Bundle
metadata:
name: combo-tag-ref
spec:
source:
type: git
git:
ref:
tag: v0.0.2
repository: https://github.com/operator-framework/combo
provisionerClassName: core-rukpak-io-plain
EOF

i H

I bundle.core.rukpak.io/combo-tag-ref created

RiE, BHNIFSUEATERRERREER

I $ oc patch bundle combo-tag-ref --type="merge’ -p '{"spec":{"source"{"git":{"ref":{"tag":"v0.0.3"}}}}}'
it

Error from server (bundle.spec is immutable): admission webhook "vbundles.core.rukpak.io" denied
the request: bundle.spec is immutable

#%il RukPak # A Webhook &3E4E4h T, HE NS SR spec BAALH, HMEMEBSIHABIANBTNAE
S@TOIB—1EH Bundle X R A2 /RALEEH,

H—F R AL FRE
£ 28X Bundle Xf R spec FEEAFHZE, {H BundleDeployment ¥ 1A AT REZS Wi ET B SR A ki
X, MEFENEZ spec FE&., XNIEEANIT HAREREUTERPEIN

1. AP 7E Bundle % §#J spec.source FEXHIXBEHRKITG, Git 9K Git 1155,

2. BGIERISNEE,., B ERHED Git 9%, IEAIMRFESEMNIRR EEH#EE
Git %%

3. AT L2, UEEMLIBRIH SRS pod, MRS pod,

MRZEXMIER, TH2PHFATRENE 3 LMAESL, MATMESRNELR, FHRWEFTRAL
NESN

X5 pod BIITHRM, HA—1 pod WABRGRERIRE, MERBITRNOHES, REERRGN

A pod EFTAERIEMT R E, LH, TREMAEGINIFREES, AEXERASBEBRERNERLT
IZTARBIE R,
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N THEEZ Bundle spec AER BN, HHLIRHASH ERETHENGKRS Git 23251,

2.2.3.1.2. LB I
RukPak FRZE BB RATE B KHES. EEM Kubernetes YAML EHRIIE S,

LRTE N RS AR Z plainev0 18X, AR ABELHT (plain+v0) HE T RS EE (plain)
MY FHERARA (vO),

% "
plain+v0 4 & Z schema A v0, XEBEKEECHREREUGEERZL,

Flan, TEESRT plain+v0 IR ERN, BlEE— manifests/ B, HEAaSEHENHRE
FERFEM Kubernetes %R,

plain+v0 5 & SR R Bl

$ tree manifests

manifests

namespace.yam|
service_account.yaml
cluster_role.yaml
cluster_role_binding.yaml
deployment.yaml

BB RLIALT manifests/ B, HAZEDEGE—1MHER, UERAQRESEFITUBINER
plain+v0 #i4f &, manifests/ B xiL 2R FEN ; FIBERREEBUIMTFINZ, BXTFE*.

BE
FEAFRHNFENE BN SH manifests/ EXPEEEMRE. SN, MZIRHS

BIBERBE SHIEN R, TAREEFER oc apply 5 N EIXXENFEE IR, SR
YAML 8 JSON {4 th B34,

2.2.3.1.3. registry G 2

registry 45 25K registry+v1 42 @ & —4HLLIH Operator Lifecycle Manager (OLM) 48 @& X HHA
BYEE S Kubernetes YAML &5,

HibFiR
e |HW OLM I EIRR

2.2.3.2. BundleDeployment
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Digk

==
[=]

BundleDeployment X} @it 2 &= F0MI BRI R Bl Kubernetes F£EHPIRS, b
ERIEHEEETREMRREIVIFTRHNAS, HEZHEA RBAC
BundleDeployment AP| ElIFE EiX LAUBRAI A .

RukPak BundleDeployment API #5[@ Bundle %, #HREATN HFEDRE, XSREMEHKIRHA S
BBk AFKEL. BundleDeployment % § el 8Ei4A SIEFF B IR BHIER AR spec,

5 pod EMAH/EERLH—F, WALMBRERMASEILBENRAE, WALEHBARMLN pod B2
— 1k,

WHDEZNMRES | BRHA DX REFHITER, ERHEEN RIIZIRASHBENESERREE L
BB N5 @B FEF —EI{FM BundleDeployment X Rl

apiVersion: core.rukpak.io/vialphat
kind: BundleDeployment
metadata:
name: my-bundle-deployment
spec:
provisionerClassName: core-rukpak-io-plain
template:
metadata:
labels:
app: my-bundle
spec:
source:
type: image
image:
ref: my-bundle@sha256:xyz123
provisionerClassName: core-rukpak-io-plain

2.233. X TERERF

RukPak BB—XRFUIEHIBRAEM, TR provisioners, [F&ETE Kubernetes &8 FRERFMEENSA, RukPak
IRALF N EZE API : Bundle 1 BundleDeployment, XA EHETIE, HASESRNERF, H&
xe, HEEBEPERTR.

B, HNESRFHECEIFIIIEI RukPak : plain provisioner source F &S plain+v0 41 ;
registry provisioner source Operator Lifecycle Manager (OLM) registry+v1 42,

BMESRFHIESE—TH— D, BRSNS IZFE IDIEEH spec.provisionerClassName FE%
#J Bundle #1 BundleDeployment &, fltN, @B SZEF IR ELE plain+v0o S SR &L,
REZFEE, FERASHRBESEHHATH,

B 75 f2F & 1E Bundle 71 BundleDeployment %R AR EIS | B S REFH TR, *F FL4A M

a9, BHEFSY Bundle BRHNASMEMEEER R, AF, MR- NMEAZIHAESH
BundleDeployment iR, B&EFREZEMATIANE, FNTEEXLHFRERNERE,
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2.3. OPERATOR FRAMEWORK & FHRiEsR

AREHIRBE T 5 Operator Framework #XHIEAARIER, BIE Operator Lifecycle Manager (OLM) #
Operator SDK,

2.3.1. # I, Operator Framework 1%

2.3.1.1. #i45a (Bundle)

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

2.3.1.2. A amHEE

1£ Bundle Format /1, /& H#2— 1M Operator B AERNARFLR, HEbhas—Nga., i
B IRE Open Container Initiative (OCI) spec B2 registry FEF14 75, W Quay.io 2k DockerHub,

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

2.3.1.4. Channel

Y& Operator & X EHR, AT HITHEHRLER, JELEMIZIERRMRAE. F10, stable i
BHREE Operator IFTETREIRA, 1R IBEFTHIF B,

Operator AILAEJLMIGE, S4FESEHEMNITHRREIZINE P B ER,

2.3.1.5. JiE 3L
HiE LR EE R NNEL,

2.3.1.6. £ B IRSS A

ZEERFHRA (cluster service version, [#iCSV m—FIF Operator FTTEIE O YAML JEH, AT
B OLM 125 &£ /12 1T Operator, ©i& Operator Basini&MHHITTEIE, ATFERSREERES.
MFNRAZEE R,

JH:% CSV i iz 1T Operator FTEMRARF EXRIR, REUFEFEN RBAC N R EEESKIWNEE
mﬁ (CR)

2.3.1.7. #KiHim

Operator AJRER KT £ZH1FIEHI 55— Operator, Hl#l, Vault Operator #Kiifi F etcd Operator #J
HIRERFAMZ,

OLM B MR IE R&E I IR R R B P 24X Operator 1 CRD IR A8 E A KR KX R, BEILEE
KA EHRFARENEH CRD API BS54 85l H & HE X8 Operator, ARRIXMEKHIK R,

2.3.1.8. &5 Ei&g
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1£ Bundle Format R, 5/ —MEBIEE (BUEERR) HiK, HHPaEXTF Operator fiFa (2
FERFARRAR CSV #1 CRD) MER., EHRBIFTLUIEESEEE S Operator R0, FAIFEH opm CLI
T ERMNMIER Operator FEANLLLEN,

2.3.1.9. &it%
ZEif Al (nstall plan) 2— N5 T N BIIRESFH CSV ME LB FTIRITETIR,

2.3.1.10. Zf

OpenShift Container Platform Ay 72 / @ h—HEEN TEME (BEHMAREHKTERT) HEH
&5 A BR AR B 32, IR LAME A P ERRMASK A Z ARt — EREEE.

LEBFHRS IR HAKEN, BRIy S8 KR,

2.3.1.11. operator 4

Operator Z{¥4E B 1A —p 4 22 1] A AYFRA Operator ECE N OperatorGroup X5, LUEE—RIIM &
AR A E B IR I CR,

2.3.1.12. %44

1£ Bundle Format /1, #H#E2—1TEX, HEHHPITEFNMAM Operator WA T BICEK, CSV EHH
5t T % 589 Operator fRA<F1 CRD,

23.1.13. ARBE A (Registry)
Registry &— M7 7 Operator I RIEHIEIREE, B NEAEFAE BRI LR,

=

2.3.1.14. Subscription
1714 (subscription) @it ERERY 4 & HIFE KR KF CSV &HT,

2.3.1.15. EFEx

RS CSV MARAXER —i2, SHMITaMNETREREL, Tk REE Operator, taETLL
Bl SLepRA, RETERMFARAN, FFMERFTSEEL LT X,

2.4. OPERATOR LIFECYCLE MANAGER (OLM)

2.4.1. Operator Lifecycle Manager #&F1 ¥5R

AR T OpenShift Container Platform A Operator Lifecycle Manager (OLM) 3 EBIER.

2.4.1.1. Operator Lifecycle Manager 2t 4 ?

Operator Lifecycle Manager (OLM) ®IESBIF &4, BHHMEBEIEFA Kubernetes RERN ARRZF
(Operator) BAK7E OpenShift Container Platform &E8fFZ1THIKRERARSHIE AR, © = Operator
Framework W—&84%, BER—NHEIERES, ATUEN. BitART BHMAXNERE Operator,
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& 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 Container Platform 4.15 Fi21T, FBIEEEEEIE XN Ef L2178 Operator #1T
RE. ARATF A, OpenShift Container Platform Web 12#| &Rt — BB RmE, HEHEEN
L& Operator, AR NRFETBE BALMESERAEEE LRIE A Operator B,

FE NGB BBARSHE, TERAEXFENERETERESNEERIEE. RIEMAREIERSH
S5, A Operator EFHEXANINERAE R,

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

3% 2.2. H OLM #] Catalog Operator EH CRD

g y CEE 31

ClusterServic csv MR TTEIE, Bl B, kA, EFR. TR HIR.

eVersion

(CSV)

CatalogSour  catsrc E N FAFRFH CSV. CRD M4 EE %,

ce

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

InstallPlan ip NBEhRESRFL CSV Mk RN FTRNITTEIIZR,
OperatorGro  og fHEREBIE R — % 22 (8] A BIAR A Operator E2i& /) OperatorGroup %f
up %, UEE—RIGAZEAHEECERNRIEBRE LHIR (CR),
OperatorCon - £ OLM fMEEHEM Operator Z [AIBIEBIEIE, BIFATLUEA
ditions Status.Conditions %4, LA OLM @ik EFRE.

2.4.1.2.1. £ BEIR S5 Wik

EFIRS FRA (CSV) K3 OpenShift Container Platform $£&Hi2 178 Operator W ERE, BE2—1
FIF Operator TTHUROIEER YAML ;5 5, 4B Operator Lifecycle Manager (OLM) ZEREAIZIT
Operator,
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OLM FE 5 Operator lHXMTEIE, LUBRECAUEEREFPELLIZIT, HEXLIHHI Operator 14
BRI AEHRNER, XMEHMRERSMITSEEEL ; L OLM MT8F BRI 2HI/E
rpm. deb =X apk if4F SHIHNER

CSV FE & Operator REHRM T BITTEIE, RMTERSREERSE. RA. b, 1 FlEE
EMBIREFER.

4, CSViLZiZ1T Operator FTRHIRAREBRIR, HIINIHEESHKMIE B E LHIR (CR). RBAC #
M, SERERMELERE, WESEF OLM WA A ARH TR Operator IKE NERE.

2.41.2.2. BH¥R

catalog source RRITTHIEFE, BE R BIAFHEETESS registry FH indeximage, Operator
Lifecycle Manager (OLM) #if] B rIRER LA IMFNZEL Operator R EKHiT, OpenShift Container
Platform Web 2l & F# OperatorHub th & & /R B SERIRHEY Operator,

R

SEREEIE 5 A LUE R web $#4IE 89 Administration —» Cluster Settings —» Configuration —
OperatorHub TTEEEEEH+H E/E A B KIRIRHHY Operator HSEEFIK,

CatalogSource ¥ spec 580 7 #0MAIf53& pod, LAK A5 ARSSF Operator Registry gRPC API BIAR S5
HATIRE,

1l 2.9. CatalogSource X RRfl

apiVersion: operators.coreos.com/vialphat
kind: CatalogSource
metadata:
generation: 1
name: example-catalog ﬂ
namespace: openshift-marketplace 9
annotations:
olm.cataloglmageTemplate: 6
"quay.io/example-org/example-catalog:v{kube_major_version}.{kube_minor_version}.
{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:
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registryPoll: {B)
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 X RIIEZFR, Ib{E A VEEIE K6 & Z2 (A /O X pod BAFRE—ER 9
EOEEFMNHRZENR, BEFEEREMEMAZARETH, HHLEXES openshift-
marketplace, ZXi\ZLIEIRHR B XRE H openshift-marketplace & 22 (8], T, SHEX
BNREMZAZENE, {F Operator (NIEZn & ZE A AR A,

AL B RER AN AT RERE Operator ZFRNFASZHHR SR B FLLEMBRRZR, &0
LIS BEE R Operator BRMIZRBIFIRMRAVE N EBEHA N —ER D

¥ olm.cataloglmageTemplate ;F 1% B N5 AT, FHEA—ITHNL ) Kubernetes 55
AL E, WNEEINEIBERN IR, ZERAEZTH BESE spec.image FE&, 0% T fi#
BEHAER, HEH"ATEE LBRRENIRER",

£ Web #2#&0 CLI fp R B R A TR,

B XMZRB| R, 7E/#A olm.catalogimageTemplate JEfZE, thoLA&RE, ZEMAIEZITH
1% I& pull spec,

BXREINE, OLM FERMIT AR R AN ES TN RS T, NEME, REEXMET
HE8HNEX.

BRBEELUTRE :
o THWHELESIAM grpec : OLM HIEVEHKFHIZIT pod, NEBM API RS,

o AT grpc : OLM B R E#bLER gRPC APl, TERZHUIE R TR Z
FERX MR,

e configmap : OLM fTE B STEE, F2iT— N RILUAEIRH gRPC API#Y pod,
157 legacy =X restricted fI({E, WMREBHXEIZFER, NEIMEN legacy, FELLEH
OpenShift Container Platform & 1ThRAH, 1TXIERINE N restricted, MNIREHERLEER
restricted f{[RiZ1T, BIUEFIFIILFERZE N legacy,

% - 3T grpe REBRIR, (5BETE spec.image FIRERAR pod MBRIAT MikiFas (40
REL) o

A% - X F grpe REUERIR, EEETE spec.image PIRAEREH pod BIERIAESEH KL FR
(INREN) . Kubernetes B\ system-cluster-critical 1 system-node-critical /52
K, MFEXBENZE (") TN pod DEEIMEER. STUAFhE LEMILEIE,

29



OpenShift Container Platform 4.15 Operator
@ T WTFgrpe KBEFR, #HEE spec.image HIREAEM pod WBILEIR (BT
) o
@ TEHEERINS A Bk B Eh G BT AR A LUR = &5,
® EREENREWRIIRSE, HI0
e READY : FUNEIIER.
e CONNECTING : iE#EIEFEZIHENL,

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

MFTREZIEMER, BB gRPC XRFBIEEIAS,
@ i B R R B R EMR AR MBI [E], LABREHR ) SR,

B %8 Operator Registry RS HIIREME B

1EiT ¥ & 5| CatalogSource *f R AFSIER OLM #EERE K IF KB Operator HIfLE :

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

apiVersion: operators.coreos.com/vialphai
sourceNamespace: openshift-marketplace

| 1 2.10. 31 F B 3&3E/9 Subscription % § R fl

HAth B

e T f# OperatorHub

o ZTHEIRMHM Operator B3

o FEERHIRME TR

o B[R

o {# CLI &%& Operator BRIRIRA
o TRRHEE podZLHEA

o BXEIR pod HE

2.4.1.2.2.1. BE X BXIRMNFEEER
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https://docs.redhat.com/en/documentation/openshift_container_platform/4.15/html-single/authentication_and_authorization/#understanding-and-managing-pod-security-admission
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5 K250 Operator RAM A LLET B RBEUEHARNKRT, HP—MATFLERIIRHEME RN
FERBINHINEEFES L 1THRA (40 OpenShift Container Platform 4.15) 5 5 Q 2 BIZR 3| B RO B K IR

pia

3o

EEBEATIRES, BIAIEREME TENZRS|HIERZ A Cluster Version Operator (CVO) BE&E
#1, LUE Operator Lifecycle Manager (OLM) I EXBSRBIBEHTAR A, 5120, TEM OpenShift Container
Platform 4.14 #2¢F| 4.15 89132, redhat-operators 3% CatalogSource X7 FH) spec.image F
ERHR AT -

I registry.redhat.io/redhat/redhat-operator-index:v4.14
o
I registry.redhat.io/redhat/redhat-operator-index:v4.15

BRE, CVOR=BEHMBEE LBXHERINE. NMARAAERHANENARALRERE AR
Operator, AN EHEE LB XU REHIIRSIFR.

M OpenShift Container Platform 4.9 Fr&, SEE IR 51 7] LIE B E Y B XK CatalogSource X R A7
7l olm.cataloglmageTemplate ;T 22| & SERMIEIRE |, BERPZFHEALLT Kubernetes RAZZ

= .
e kube_major_version
® kube_minor_version

e kube patch_version

IRILITIETE Kubernetes £8EhRA, MAZ OpenShift Container Platform &EEhRA, EH
E&E BRI E R TER,

IMREEOEFHHEE T HHIBEREH Kubernetes MRAIMZHNZREI 5k, XEMWFHRAFEEE LBXFH
REIGIRMATEBEA NGB EN, FHRERTIXESEL CatalogSource *f R spec.image FE&

PRSI, XBEBTRAERAN, MMEREFZIFHNREIEEFLERBENBERTLE
Operator,

BE
B ABRERE TR NE VW B ERMINERNRBI GG (TIEFHEEW— registry
) .

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}"

‘ Bl 2.1, A G EAREY B SRR B

| apiVersion: operators.coreos.com/vialphai
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spec:
displayName: Example Catalog

image: quay.io/example-org/example-catalog:v1.28
priority: -400
publisher: Example Org

p= Y=
INRILET spec.image FE&F olm.catalogimageTemplate ;X f2, [/l spec.image FE%

REFRPERNTEES. NREREERFT N AN pull spec, BRIFEROLREIXEN
spec.image fE,

INREBXE spec.image FE, BEFSBMBTAHETAB pull spec, OLM RfELEBERIR
IR, FFEIZE N AR AR R SR

X FE A Kubernetes 1.28 B OpenShift Container Platform 4.15 8%, _LE#IHR
olm.catalogimageTemplate T f2 & 2T A LA FHREI A -

I quay.io/example-org/example-catalog:v1.28

X F 453 OpenShift Container Platform i A, BN BE LB RUIBBEFHRSIFIKR, ZHREUE
#1#) Kubernetes MRAH B3, HLLEH OpenShift Container Platform MR AEH, AREIKET
olm.catalogimageTemplate ¥ %, I EIEHH OpenShift Container Platform kR Ath & BEhE
1B *HREIHitR.

2.4.1.2.2.2. BXBEREX

S5 £ 89 Operator BRI MR EMITI AT ; Subscription M RAIGEREIARER N, BEKHI
IRBEEHIFTE B EHRR,

540, %NS Catalog A REEE, MBI Catalog A BT [ AT BE S f##fr Catalog B FRBUKHNIN, HREFEIE R
ARSI RATIHE, ®NBBEEAL A BEMEFILEN,

Hik, OLM BXRFBEEEAELRMAZERNBSR (Fa, EFiILH openshift-marketplace n 4 %2 [A] =X
BEVLRBEMAZEN) HER. YERTREN, HAZLRBMAZEFAIRIIFTAE Operator AR FTIR/EER
¥ CatalogSourcesUnhealthy SR, MIRXLRELDTFAREIRE, OLM AJREME £
HEEARANBTINRERE,

ENEHEEA, NRENB—ITRENER, HEEFBRMNNERFHFRE Operator RE, 1HS
"R B € X B %"= "Disabling the default OperatorHub B ER"E84, LA T f@H XMIRTEER B RXM1E

HiBR
o fEREEXB>

o EEMHZRIAB OperatorHub BEIR

2.41.2.3. 111

17/ (F— Subscription X RE ) K%L % Operator WEK, B2 Operator 5B FKRXEKME
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Subscription i 7 E17 [ Operator H 4 SHIEMIE, AR EEINARFoIITERH. MR KENE
5, AT HAER Operator Lifecycle Manager (OLM) BZNEEFHF Operator, LUIAREEHIALGZ
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 &, S
(40 alpha. beta sX stable ) =#EENHATE N M B RIRREWLE Operator o

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

BR T & M OpenShift Container Platform Web #2H &R EFN, AT LUB R EEXTT HRRERIA A

BEEBEWHAL Operator AT, 5 currentCSV FEXFMER OLM EMMRIHIRA, M
installedCSV 2% L &EMIFR A

HbBR
o % FH#0 Operator 240

o ffF CLI &E& Operator 1] K

2.4.1.2.4. &R

ZZi 4 (A— InstallPlan SR 7E ) #5338 T Operator Lifecycle Manager (OLM) 22 4& sk F 2 E
Operator B4 EMAT ORI —ATIR, ZRABRERRSHA (CSV) E L

TRUE Operator, £EEIE AR T Operator ZEARMIA 7, B S 0IE— Subscription Xf
R, HAREKT MEFRIRI A Operator A AMARHEE, RE, 1THKOE— InstallPlan X Rk FH
{85 Operator ZE TR,
KRG, RIBLUTHOESRIE . —#ERE T -

e NIRRT spec.installPlanApproval FE&#%1XE "~ Automatic, & BhitEREEITR,

o MNRIT[HH spec.installPlanApproval FEE#1%E 7 Manual, NI&&EiTRS%MBEEHEE RS
BEEEN R Fot A,

HEREITHE, OLM 2OIBIEEMNTIR, FHEITHIEEN SRR %L Operator,
5l 2.12. InstallPlan X &=l

apiVersion: operators.coreos.com/vialphai
kind: InstallPlan
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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: vialphail

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
manifest: >-

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

status: Created

- resolving: my-operator.v1.0.1

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

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

status: Created

- resolving: my-operator.v1.0.1

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

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

Lth B

o % FAF#0 Operator $£4b

\

o RIFIEELRIEIEFI &L Operator

2.4.1.2.5. operator 41

Fi OperatorGroup %R E X 89 Operator 24, 5 OLM &8 Operator 124t % E2&., Operator ZHi%
FBireRZEnE, EEBNEM G Operator £RATER RBAC VilFFIR,

X —2H BFrep L 22 A@ 4 fFE7E CSV B9 olm.targetNamespaces S f2 I LIE S 2 B E 77 R SR L,
ZSEMRN AT A Operator B9 CSV 5241, FH3EABITHERE SR,
Heth 5HR

® operator 4

2.4.1.2.6. Operator 544

YENEEE Operator £MAMNA B —ELS, Operator Lifecycle Manager (OLM) MZE X Operator B9
Kubernetes FHRIR S HHERT Operator K&, RALLFERE T —EREMRIERIBE Operator F 44
ERE, BEFALERT, Operator IREREEEM OLM IZAE R, MiXL(S EREEMRHEMT R, XL
S ETLUE OLM fE kB iFHhE R Operator B9 dpEHA,

OLM =24t T —1 475 OperatorCondition 18 E X FIRE L. (CRD) , BF¥F Operator 5 OLM #H

BERMER. HE— OperatorCondition FEH) Spec.Conditions #HREFEN, NIKKEFE—H
K0 OLM B Operator I & M4,

ZINER T, OperatorCondition X/ /%% Spec.Conditions 1, BEEIRMA RN
HEABE X Operator WHMLER NIk,
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Hth B

® Operator &4

2.4.2. Operator Lifecycle Manager 2214

A¥gmBE T OpenShift Container Platform A Operator Lifecycle Manager (OLM) BY4H 43244,

2.4.2.1. HEHR =

Operator Lifecycle Manager (OLM) BB Operator X, %7177 : OLM Operator # Catalog

Operator,

& Operator 7 5iEH CRD, M CRD 2 OLM HIMEZREAH :

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

ClusterServic csv
eVersion
(CSV)

InstallPlan ip

CatalogSour cats
ce rc

Subscription  sub

OperatorGro og
up

OLM

Catal
og

Catal
og

Catal
og

OLM

NRRFITHIE - & RRA. B FIERERIR. RESE.

HBEhREHFH CSV MHE QBN FRIITEIIR,

E YN FHRFR CSV, CRD M4 EFEE,

FAT i BR BRI 44 B R B8 SRR FF CSV &

fHEREBIE R — % 22 (8] A BIAR A Operator E2i& ) OperatorGroup %f
%, UEE—RIGAZEAHEECERRIEBRE LHIR (CR),

B Operator ;)L TE IR LA T TR -

5 2.4. 1 OLM 1 Catalog Operator BllEH B iR

ServiceAccounts

(Cluster)Roles

(Cluster)RoleBindings
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CustomResourceDefinitions (CRD) Catalog

=5
I

ClusterServiceVersions

2.4.2.2. OLM Operator
SREhFE CSV RIEEEEEMNHIRE, OLM Operator M T EE R CSV FURE LHIN BRRF.
OLM Operator AT QI AT FTR ; A AR CLI Fohfl XL HRE, ek A Catalog
Operator RAIEXLE TR, XX F RS BHIVLEI R LAESH - FigmtieFEzR T RN AREFN
OLM iERE,
OLM Operator FERMUTI/ER :

1 MR ZEFPHEERSHRAE (CSV) , HRERTHEEK,

2. MMRHRER, HI1ZIT CSV HWRERKS,

cak

e
' CSV /2 Operator ABGER R, & EHET%REER,

2.4.2.3. Catalog Operator

Catalog Operator fi T RIT A LR B RS AR A (CSV) LR EIIEEMRRE TR, AL M T m g
FHERRREEEYG IR, FEEAN (LEFEED) ERIATRRA,

ERIFEFTHEE, EaLBIE—1 Subscription X RKEBFRIFENHES. FHER
l(:A:ﬁa%a_:r;g‘:ﬂscource MR, LMERIENER, ERIEFE, EEAKRAAF—1EEH InstallPlan X RE A
Catalog Operator fEFHLL T T/EN -
1 EEDNEEFMNENE KR,
2. WREERFUEMREIREITR, MRE :
a. BESIERGMAELER CSV, FIFLEL CSC AR BT TR,
b. W FENRENKFTE CRD, [ERI N MBI TR,
c. X FE A CRD, #HEIEEEMELN CRD B CSV,
3 KRS AEHITNEEITNF VEBELAMNAERTR (RAtEKBD)) .
4. MEEFRIITHHREBEI /B ZE T,

2.4.2.4. Catalog Registry
Catalog Registry #2fif CSV #1 CRD LMEEEEEFAIE, FHEMAE X G S INEMTTEIE,
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package manifest & Catalog Registry FHI—5&H, BFREGEIRAES CSV EEXEK. T4
H, FUEIBMREE CSV. EN CSVBAMEIRA TAEHR CSV, MHaiEH M Catalog Operator 12 T
5 CSV BEMENMEFRIMARMENER, FLREMBMENRARA,

2.4.3. Operator Lifecycle Manager T/E5i

AIEEMBLER T OpenShift Container Platform H1 Operator Lifecycle Manager (OLM) B9 TER.

2.4.3.1. OLM s Operator REMAR TIEHR

1E Operator Lifecycle Manager (OLM) £ 8%%im, AT GRAF AR Operator BIZREZEFNF2 7] &
® ClusterServiceVersion (CSV)
e CatalogSource

® Subscription

CSV H7E Y H) Operator TR AR FE— N B KEMNESH, BRIREMER Operator Registry
APl, OLM XfERBRRFEINEEE M Operator KB &% Operator @B BB AL IA

A 2.3. BXEREhR

[] Channel Package

Community Operators (CatalogSource)

etcd couchbase

alpha beta preview stable

EEXEA, Operator RS NBFHAHEMEFTR, BN AE, X 2E OpenShift Container
Platform sk E b4 (40 Web % 2%) ERFLLLITEATIE LEHER.
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https://github.com/operator-framework/operator-registry

K 2.4. BRIEPHEHE S FHIHE

[] Channel Package

eted

ClusterServiceVersion

alpha

!
'

—» replaces previous version

etcdoperator.v0.9.2

etcdoperator.v0.9.0

etcdoperator.v0.6.1

beta

etcdoperator.v0.9.2

etcdoperator.v0.6.1

% 2= T OPERATOR

FFIE 17 I 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

B9 latest"=k"newest"Operator ~—
Ll Git #6#

==k
AEEEXE

WRAS, BERFEMNITER head BIA, K

B CSV B — replaces 5%, 15BARMEBHBIZEW A Operator, XIEFEHET — M a@t OLM &

W CSV K, BEFREVEZ A HZEER, AE v ERNRMAOR :
K] 2.5. OLM B9=] i@ B HTE 3R

[] Channel Package

eted

ClusterServiceVersion

alpha

—» replaces previous version

.

etcdoperator.v0.9.2

|

etcdoperator.v0.9.0

beta

.

etcdoperator.v0.9.2

Beratheiisara

etcdoperator.v0.6.1
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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, HAFFELAKRAEIREE. OLM —R(UHAH—1 Operator kA, BEEEAHHE 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.

XFERT, OLM EENNREHRS, FRHZFIMNMMRENEHFA -
o ERRINHRET "FR"HIH Operator,
o "RER"M[E Operator MAREEEEEH,

WIS KX BRI R AL ATIRA, AMRIEL SRR SMAURZE LN T FAREH, OLM E
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

Old CatalogSource

etcd

ClusterServiceVersion

alpha

PAGEL IR

v

etcdoperator.v0.9.2

etcdoperator.v0.9.0

'

etcdoperator.v0.6.1

— replaces previous version

New CatalogSource

etcd

% 2= T OPERATOR

alpha

v

etcdoperator.v0.9.2

etcdoperator.v0.9.0

'

etcdoperator.v0.6.1

® 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> 25 semver library AT ZHFHIRRASSE HH& =,

BEERPEREHOT, MRENIGE LR — skipRange F#E, B HFEIRER Operator BIARANFE
HIZEREM, N OLM SEHME ZIHEFHISRHRE,

FIEIREF :

41


https://github.com/blang/semver#ranges
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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. 8% 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 ANHRARAATBRMANEMNERTR ; ENNABLTRFEFE, EMRIAFEERE LRI
Bl

2.4.4. Operator Lifecycle Manager i 7 fZ #fr

AIgER T OpenShift Container Platform A1 Operator Lifecycle Manager (OLM) P B4 i 171 £ #7 11
B E X ERE X (CRD) A £ anEHA,

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—NMREZEURS—BRAEETN OLM F7EM, FFELZE : KN Operator B4 TEIZTT, FREA
OLM B NHIBRIEFTEEALN Operator tHIAZHEE R,

Rk, OLM REHIBRUTIER

o RER—MFETLEIRHUEM API B Operator

e FEHEA Operator Z I S KHi1%Z Operator 95— Operator FAlfT
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 IEIRSE, FEKBTARRNREIREPRENLER, i, FTEREM AP
EEBETAA, NHEERET A ERASFE Operator,

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

2.4.4.2. Operator EtE

B X HHIRTA Operator MEBLUTEMN :

olm.package
SIS0 Operator iR AR ZFR
olm.gvk
FHIRFSRACSV)hEMRHEH API AN EM
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Operator fEZF M A LATE Operator {45289 metadata/ H 5x# 235 properties.yaml {4 3R B 1% 7 B HAtt
E'I‘EO

£2& (arbitrary) BRI

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

244213 EH

Operator & RI7E Operator 45 & # metadata/ B>k H) properties.yaml X4 ERERE M, XL
B R B B L5 1, IS R EIZ4THS Operator Lifecycle Manager(OLM) 247 23895 A

XL TSR ERBREM AR ILREN, B IEBEIHEERARE, UBELRESH
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

a5 B8 ARSI @ A RiA R E S (CEL)RiIA R,

Hith

=

i

o HEHNRAXES(CEL)AR

2.4.4.3. Operator K5

Operator BIKIHIFITE 47 &89 metadata/ B X H ) dependencies.yaml XA, X2 AIER, B
B A F#588 Operator-version #KHfiI7,

wisIRS, SNMNEEE—1 type T, ATHEEX—KHITBEIELE, ZFLUT Operator MK

olm.package

XD RBIRTRRFE Operator RABMKII, 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, EFRLMEMR group/version/kind(GVK)E BIEEMKIIN, FKEF CSV HiIlHF CRD
FMETFT APIFERAE, ZHBEREE Operator FEAUAFAEKIIT, APl HEXRE, FeiltTFHE
—f{IE,

olm.constraint
XANRBUIEEE Operator B _EAEBR@EMARS,

HELLT A,  Prometheus Operator #1 etcd CRD & E KT :

dependencies.yaml 34§l

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. yAFBRH

olm.constraint BMAE RS E R BIBEIIIIZR, KOFEARMAKREBEME, H value ZER2— 1 EE
failureMessage FEXHIN R, HAGEAFEENERFER, NRARTZITHNRHEE, NIX—HEHK
ENE BMEIRIA A P E A,

LU SR AT FRRVZUER K

gvk

HERSEMERES olm.gvk REERARE
package

HE R EBERFES olm.package K EUFEREIAYSEY
cel

Operator Lifecycle Manager(OLM) T2 @it (E RIS B HEFERE BT T TG rBERRE
NIBEE(CELYTRIER
all, any, not

435179 Conjunction, disjunction, #1 negation 23R, SIE—1HE 1 concrete YR, 1 gvk ZH— iR
EM compound AR

2.4.4.4.1. EWFKARIES (CEL)AR

cel AARKBT I ERAFANIES(CEL) BERZERIES, celstruct E—1 rule &, HPaEEZ
1TETET N Operator BTG H) CEL RiAXNFERER, LUATE Operator 2 BTHRLIR,

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
X L2 M BRI —#S, XX Sk B IR SRS BRI S N T RBHENEEITE, Wl
A AR B — 2 RN B AT A X L MU B9 48 ©. 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 EHER conjunctive R (all) BIRAI, LIER— GVK, XK, LRIFIELLITTHEE
fil:

all AR Al

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 TEHRLEREPHEMMA S

Rt -

not TR~ 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, HABGE LATREFF REAM, XETE LKKRETETSMRAETRNERAAR, X
LR REERE GVK. FRRANPMRA, 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

—MREEGHVIR (BREVY N FESIRURFNHESHALNR) SMERLBIHFHITAR, FHiR
EERIEmREL R AT 2T,

LU FR—4 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: v1
kind: Blue
-all:
constraints:
- package:
name: blue
versionRange: '<1.0.0'
- gvk:
group: blues.example.com
version: vibetal
kind: Blue

. -
olm.constraint KR F KRIAK/N N 64KB, ATFRHIFEZERNIB R,

2.4.4.5. KIS

BRZET R LUH R Operator B4, Operator Lifecycle Manager (OLM) Hr BRI 247 25
REMANET RSEETIEK Operator BIEK, YN Operator fFESE, THRXEEFIEEEE, UEFE
BR R T AR AT

2.4.4.5.1. B¥EER

£ OpenShift Container Platform &4, OLM = BLEXERIRLL T BEWFLE Operator A A F R %,

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

15 7E legacy =X restricted FI{E, REFXEIZFE, NBINEN legacy. ELLEHI OpenShift
Container Platform Z1ThRAR, 1TXIEKIME N restricted. INREHE % Tk F A restricted 1R
217, BUEFIRILLFEIZED legacy.
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CatalogSource B— priority FE%, #7238 ©RAE WA AR X R B B LT,
B R ERmiA m AN

o (B B RHRI LA FEARIL S B AL,

o SKMITMERIMNE KEMNET LA THEE B X,

2.4.4.5.2. 5EHEF

B X H 8 Operator 482 A AI1E OpenShift Container Platform &8I AN EHRIEE S, AfE
FAVIE R R AZITHRA (1.2,1.3) B L THINIE (stable, fast) R EMNEFT R,

B — ¥4 S H ) Operator AIBERTH BRI, (BRIRERERRIMISIE, a0, Operator R4 1.2 AIRETF
£ T stable # fast JiEH.

BIPHEEIE—IRININE, ZIEE R EEIERMINIGE, 0RBIAIE F 3% B 1A LU R K<
%, NISTERREIIE HIRIE & IR 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 &,

LAFCRITHE, elEREMNBMLERERERN. XIENBEREHERHERNE, BRI
B, AIEETFE Operator BT LA B KT,

EAER, NIZEEE B R EH R R EREIEETE Operator, AIRFEMIERI LM BRI RK R,
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, SIISFRLE—NFM Operator (MRILEBEERERRLE) , HNIAE Operator FHITHEEH

2.4.45.4.2. 5%#4aAk
ERRZEEP, RRMFKA 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 (WEL,L'FFEEF]F%@*{#ET?A}H&

o FIEBFETHAE CRD HHIARFSRAE IEFER CRD H,
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o TEIRYERH CRD MEIERT (schema) #HATHIERE, & CRD BIARSSMRAREXMIFTA IIA LAk
BE L HIREEY.

Hb iR
e NINFThR CRD
o FHMIFR CRD FRA

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

i F API =% 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 ZJHREEK,

WER/MRE

Kubernetes X145 API IS A B X BIER 358 T Kubernetes X#&BY Operator FoFiF4THREE BTN,
HREAPI AEFHZE, Operator Bt 1F Operator X API #1TEH, MAEEFRN API BIARA,
%I F Operator f&KHfil, XEEKE T REFIHT API BiRA T BER B LU RIKHT BT Operator IEE T1F,

40 -
® TestOperator v1.0.0 124t MyObiject 7R vialphal API il AR,
e TestOperator v1.0.1 /5 MyObject 70 T — N #THY spec.newfield %, {B{3=Z vialphal,

&8 Operator AJEEHEZE I spec.newfield 5 A MyObject %R, {XfEF olm.gvk LJERIAFR R LLLLE
OLM REEFE TestOperator v1.0.1 TiF & TestOperator v1.0.0,

INRFBILFIERM API BIRFE Operator, NIEEEISHI olm.package 2R KX & &x/IMH.
BBR— I RXRE, HRTF—1T 2

R°H Operator 124t T EBSEHE IR, 40 APIBRSSH1 CRD, FRLAIASR— Operator NKFHIIIEE T

— A0, NIRRT E AR A P WEH £ BEMAR,

EFREMIERT, REFERERARA., HNE, KE—IEE TG ERE, UBGLESHM
Operator #1322, 40 : >1.0.0 <2.0.0,

BB aEE R AE, Operator fF& T BB OLM FISEHITHRID, INRIMET
HAETREELH, NRE Operator FERTEAT UM E—hRAEFH, MKBHITIZBRAREASSTEE
MEHR, AL ENNCEHMEEEEN LR,

*% =3
: LT 5 TEE S Operator 1FH LB BIRII,

BR, MREMEFTEZHANAFRANG, BMEIZXERARE. BEGEARAEEHIEE, TLUER
REMMRA, 0 >1.0.0 1.2.1,

Hith TR

e Kubernetes X#Y : B API
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2.4.4.8. KHHiF S FE I
LIEEKEIIE, FEEZE—LEFEE,

BHWFEIAER (AND)

BHenl% B ARIEELAREIMN AND X%, #A16E, FTEIEE— Operator, BKIHTFHH—1
Operator, BiRt—NEEM API EIRAZE >1.1.0,
XERE, TIEERBIE, 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 "I LL@IE B 4™ Operator K BiXPNE XK : — MR EtcdCluster, H—PNEIRA >3.1.0, BEX
& TIXMIER, SHELFEEA Operator @B THEXM N REI, XEURTFREME S TIBERILTL, K
T RmF B4R ERTAE L H AT B ERR, B 7 TIEERN, Operator BiZEE— M5l H b
ML,

B ERRAMY

OLM 7E#p % 22 [BSE R AHUTIII RN, SNRBEFHFE ) 6r 22 [H] R Operator &%} 75—/ M p %4 22 [H]
fhf Operator SEM MR, NIFTRESE MR E FHEH,

2.4.4.9. KT AT A KRB
FELLTRBIF, provider (i) =38"1HE" CRD = API BR5589 Operator,

=6l : FHME API
AF1B & API (CRD)

o A BIBLLEEKRI B,
o BHHNEE—MIN,
e BEMMHNEIRMC, EFAB.

o BARBEAHNAE,
o ARBEIE,
X2 OLM @ id A4 R IE B — N =41,

=~ - MRAFEH
AFI BN API :

o AMENBEEEB,
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o BHHNEEE A,
o ATHMMNER (REE A2, FEB2) HHEHA,
o BEHMMENAEE (IREB2LEEA2) HFEAB.

fNR OLM KR # A RN REEHT B, SEH B WA AEH A, WFEEFHLEIFAR Operator, Bl
ERHEF R FRE R B TIREH.

X2 OLM @i F+ 2 SREE E iR B9 55 — = B,

2.4.5. operator 4
AIgm it T OpenShift Container Platform A1 Operator Lifecycle Manager (OLM) B4 Operator ZH{&#
AER.

2.4.5.1. XF Operator

F OperatorGroup %R E Y89 Operator 24, 5 OLM &8 Operator 124t % E2&, Operator ZHi%
FBreRZEnE, EEBNEM G Operator £RATER RBAC VilFFLIR,

X —2H BFrep L 22 A& fFME7E CSV B9 olm.targetNamespaces S 2RI LIE S 2 FRBE 7T R SR 4L,
ZSEMRN AT RS Operator B9 CSV 5241, FH3EABITHERE S,

2.4.5.2. Operator AR5
HRLATE—%MH, Operator BIRI#E 15 Operator HH member :
® Operator B CSV 5 Operator HfiI FR—n & ZE (A,
e Operator CSV ML EE N X #F Operator A B rdp 4 22 A5,

CSV MR EZE X A InstallModeType FEXF1 Supported H97 /REFERHMR. CSV ) spec IAEE—
HEHENAE InstallModeTypes H I LB -

7< 2.5. REBEAMZIFM Operator H

InstallModeType ik

OwnNamespace Operator JLAR A E BB 6p & ZE [HAY Operator HBIAK o
SingleNamespace Operator BT LA — N 6n 4 Z2 [ Operator HRIBK o
MultiNamespace Operator AJLAR S 1 6n 4 Z2 [H] Y Operator HRIBK o
AlINamespaces Operator RILAR 1A 69 4 22 [AIBY Operator ZHMIRL T (B Frep 4 22 (A

ENEFHE") .

405R CSV B spec &% InstallModeType 5B, NIZRBFMHEM N T RHE, FRIEFEL
eSS RFRIEIA 5k B #EMT S,
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2.4.5.3. Binep 4 22 A EE

& 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 S IR 151 2518 By & 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 % N4 22 [A], (@it spec.selector f# 1R
PR, RANTELUEMMRA R RESMIERYT Operator AR % B irin & R A i,

#N:R spec.targetNamespaces #1 spec.selector 2 7E ¥, N7l 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 ZERIBENTES. £/ OperatorGroup B
status.namespace @ EZFFE ("), MEAZFTBRRXMAEEFERAM Operator KHES, BERELMAR
BT,

2.4.5.4. operator 41 CSV X &

Operator HBIRK 7t CSV EF LT E# -

olm.operatorGroup=<group_name> B & Operator HM AR,
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olm.operatorNamespace= S& Operator ZHMER & (A,
<group_namespace>

olm.targetNamespaces= LRLUESHRHFRIH, 5 Operator HRIB Rer
<target_namespaces> 28 [A] e,

FR olm.targetNamespaces LI HIFAEF B EEEFIB CSV ., EEFICSV L&
B& olm.targetNamespaces ¥ & "B LEFH - iz [A| Birdn 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 ZHiZ#IFLE GVK BIER. ZFREN—DFRH, HAES2FEM <kind>.<versions.
<group> k. EAEIEH Operator AMIFTE AR G CSV 1289 CRD #1 APIService B9 GVK,

#HELLT OperatorGroup 7~fil, 1% OperatorGroup i HB12ft 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. £F A apgijniZdl

BI# Operator A, SEKR=NEEEARB, T ClusterRole BEBE—NREHN], FHEHTE—IERE
2R LACEEARSS, M0 FA -
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olm.og.<operatorgroup_name>-admin-
<hash_value>

olm.og.<operatorgroup_name>-edit-
<hash_value>

olm.og.<operatorgroup_name>-view-
<hash_value>

Y CSV BN Operator ZHBEEAA 517, RE1Z CSV IEFE{# A AlINamespaces &R K IR A 6y
Zela], Hi%%AR InterOperatorGroupOwnerConflict RFE L FHFEIRE, EEEMLT RBAC ¥R :

e EH CRD B API HRHNERAE
o EH APIIRFHED API BERNEHAE
o Hitv@BMABRHE
3 2.6. kB CRD B3 API BHRERERI AR

KRAe

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

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

% 2= T OPERATOR

SRAt FEICARAIPRE

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

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

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

B

<kind> LBy /ESNIA
‘ *

RERE

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

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

<kind> LH9#BRIENIA -
e create
e update
e patch
o delete
RETE

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> ERRED)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> 1%
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

KAt B
<kind>.<group>-<version>-admin <kind> ERYRVED)IA -
Y *
REWE

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

e olm.opgroup.permissions/aggregate-
to-admin: <operatorgroup_name>
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KRAe 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 MR CSVENT—NTEIFMAEN, HPaFE*, MK CSVIRFEAE LHED
permissions KA BN NEBHABHAE. MEEKNTRERSSITL 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> /1% & il Zl
Biren 22 [HH,

2.4.5.7. 8%l CSv

OLM &£ Operator HHENBIrfn &2 A 0|3 Operator HMIFRAEELAK 51 CSV BIEIAR, &% CSV
HWEMETSIFERSRZERIMNAN, T Operator BECE 7 W MAE L A BRI BTIR,

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

X% CSV 4 E olm.targetNamespaces Ff#, &B& B ran 22 Al R f - 2 A 772 Bindn & 22
FESMIR,
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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
INEHIK 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#%IXE /y true, NI Operator 4 # 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 &Y 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.v1.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
#HB AP ERNREB TR ZEE, NFXM D OperatorGroup BIFEHRHIAPI HXE,

—MEERERZ, R8I API BRER Operator HAIBETE & 28 (A X & A TSR HER FTR,

" R EZEMMES, Operator HAVER & ZE [AIIAA B SR H AL B inen & 22 F i,

gi?&ﬁiﬁ CSV ¥, OLM B EEE, LUKER CSV HMEMAA CSV Hz AHRHEH API 2
%. ABEOLM 2R EZRERE NEE :
o MMRLERN true, B CSV IR API 2 Operator IR A API IF5 -
o YREEEAZ,
o MMRLERN true, B CSVIRHEH APl 72 Operator HIRHEH API B9 F & -
o HNR Operator HE2ESH :
n IEEETF CSVHmMAELRE,

m fF CSVELNMERT, RERE
7 : CannotModifyStaticOperatorGroupProvidedAPls,

o MR Operator H 7255589
m ¥ Operator A% olm.providedAPIs ;¥ &1 hHA G5 CSV 1R APl BIFE,
o MMRLERN false, B CSV RH#M APl &2 Operator HIZ I API IF5 -
o NEEETF CSVHMAEIRE,
o ¥ CSVEHLNMERTS, KAREAN : InterOperatorGroupOwnerConflict,
o MMRLER) false, H CSV {RH#H API 2 Operator ZH1Z 89 API F9F £ :
o HNR Operator HE2F S :
n IEEETF CSVHmMELRE,

m F CSVELNMERT, RERE
7 : CannotModifyStaticOperatorGroupProvidedAPls,

o HNR Operator H 72885 :

m ¥ Operator ZHH olm.providedAPIs & # H HAH 5 CSV 1R API FIES,
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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 JGEE 4SS olm.providedAPIs 1T, #1R olm.providedAPls S EEAZi4 API, T
PRIXLE AP,

o TEFTA®AZE(RHRIRMAEE API BUFRAE CSV MR EBHHIF. XA EREHPIHR CSV K%
WA, REARTREE @i B A/NSMBRAZZEY CSV R T HZE,

2.4.5.10. Z# /" Operator EE PR

OpenShift Container Platform X #1E B — & B R R E TR AR Operator, Operator Lifecycle
Manager (OLM) RIEARFEIRIap 8 22 (Al fF % R &4 Operator, EF—NRZE Operator B9 API ki A A/
*Eﬁc

Operator 2¥EHITEEmHY B, RNE1ER T CustomResourceDefinition X% (CRD), ©f 12
Kubernetes 2B IR, —1 Operator AR ERABEEELAREM CRD, XFEF/ENIFRS,
AIUEEBEPNTRG R TR PR,

FAIEM P e AR HEEZR—%KE£0 control plane, ALt, ZHEAEKETHFEthHEZLF CRD, XIR
HlE— B P LUFHITERARE— Operator LHIHIARRE Operator SE4l,

TR REE
o R{HERE CRD & XA EARAR Operator (MRArRAL CRD, NIsELMERBIMRA)
o ZHERM CRD MIARRKMAR Operator, F1E OperatorHub LR H MR G IRE ST CRD

IFEMARMTR, RNMRTRE Operator IRAHFHN SN HEHES CRD ER—KEBHFHHHE, NFEE
RIEEH RN TR,

Heth BT
® Operator Lifecycle Manager (OLM)— Multitenancy #1 Operator colocation
o ZFHFEEFHH Operator

o RUFIEEREIR M RE Operator

2.4.5.11. % Operator 4TI EEHERR

dnkig i
o ZEITHINMABZERBMRAEE— Operator H, HEINIEN L ZE A RERERFIRSRAE

(CSV) B, REZITRIKINHN— Operator HELUTER TN :
o TEITXIMEnZE[HF%HE Operator 4,
o REITXINE & ZEEHFEZ A Operator 4,

o 7 Operator ZHAR1EE RN IEMS A FIERIAR 51K & F5
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INRLEITRIBEI T Operator 2, NIAS4ERK CSV, InstallPlan 5HRSG4ESFERERHEE
HITRE, B, REA—HZZEFFFEL D Operator H, NIKREUTER :

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

Hrh count= #5E#p & Z2 [A| A Operator HEE,
o IR CSVMREBXRIZIFHMZZE P Operator HW B IR R AIERE, CSV R WERE
K, EE UnsupportedOperatorGroup, bFfER SR CSV &7E Operator AR B irdn
AR NS RIFNE B RE L NRNE, & CSVHNREREAWIEU R IFE Ird &A%
REN
2.4.6. %0 7 #1 Operator 4k

AIgE#at T Operator Lifecycle Manager (OLM) F 9% %8 /' #1 Operator 34k,

2.4.6.1. tp 4 22 [H] Y Operator 34t

Operator Lifecycle Manager (OLM) 4L 327E B —dp 4 22 (A R & 5&H) OLM B IR Operator, iIXEHREH
Subscription %R 51X Operator il FR— M ap& 22 A AR, BMEE]ERAHERX, OLM KEEHHEF
EA—PNEEEERE, MeisiRAaHEH R,

XN T RF AR LGRS A A

o HFANIEMIEFTAY InstallPlan F5IR S 1E R — 4 22 (A R BYFT A E Ak Operator Y
ClusterServiceVersion (CSV) %R,

o [E—pAZEHABIFTA Operator B ZERMEFHHREE, Hla0, MR — Operator XENFT)
B3, NIFFAEM Operator EH R R E N manual,

XGRS FRU TR

o RIMET AR Operator B RZEITXIMNERERE, ENE]1HE LT EREFH Operator LAANHIE %
5)/?\0

o TEMAEEEFHP, TEBNFEHF—L Operator, MEAM Operator W TTEFINEHT, XNIEEEE
BEOEURE W,

X L] @ B 2 2 F B OpenShift Container Platform Web 2%l & %% Operator B, BRIMTHENZH
All namespaces Z3&EHH Operator Z&EEIFAILH openshift-operators £ /5 % Z2 (7],

ENEBEER, BIUERUTIERFINSTLBRINTS
1. 75 Operator FyZe2& 0 — N en 4 22 (A,
2. QBB E N £/5 Operator 4, Xz IFTA & ZE[AIR Operator 4, @it fF 1tk Operator H5
BN F ARB e R 22 (A R EE, MmEREMAEANKNLBEMBZENA, MMEE Operator FEFTE 1
22 [E R ER A A,
3. ERE R ZEAPRERFER Operator,
fNR Operator EFMIHI, KR ETSLLUBNSRER P EIRE, AL, XKD Operator B
W, EHEAHERNEFMREIRZREIT. BASE, HSH'TEELMERAPRELR

Operator",
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Hi 5w
o HEBEENMBEFHPRELRE Operator

o ZiHF KRB Operator

2.4.7. Operator 14

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

2.4.7.1. %F Operator &4
YENEEE Operator £MAMKNA B —ELS, Operator Lifecycle Manager (OLM) MZE X Operator B9
Kubernetes FHRIR S HERT Operator K&, RALLFERE T —EREMRIERIBE Operator F44
ERE, BEALERT, Operator AIREREEEM OLM RIER, MiXLe(S SRREMMERTH e, XL
EE LI OLM {F sk FEiF#thE IR Operator WA EHE,
OLM =24t T —1 475 OperatorCondition 18 E X FIRE L. (CRD) , BFIF Operator 5 OLM #H
BERMER. HE— OperatorCondition #EH) Spec.Conditions #HAEFEN, NIKKEFE—H
K0 OLM B Operator IR,
==
MBS T, OperatorCondition X/ /%% Spec.Conditions #4H, BEEIHMAE RN
HEABE X Operator WHMLER N IE,
2.4.7.2. RS

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

2.4.7.2.1. Upgradeable (RIF+2) &4

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

e Operator BMYEshXREHEE, TREARTREIA N,

e Operator EFEHUIT—PMEENHIR (CR) I8, XMNEBYHIE Operator E & HITHNFIT
o

BF

¥ Upgradeable Operator &£41%E N False (A &% pod i, MRFBZEMIR pod %
B, 1ESH"FEA pod HEFTIERIEE W IIELR pod #1E, LUK "Additional
resources” 28438 "Graceful termination”,

Upgradeable Operator &

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

- type: Upgradeable ﬂ
status: "False"
reason: "migration”
message: "The Operator is performing a migration."
lastTransitionTime: "2020-08-24T23:15:55Z"

Q@ FumEm.

9 False {EZ 7~ Operator RAGFH N, OLM AL EEH: Operator IA CSV B9 CSV B F Pending
K. False [ERRFEIEEEFAN,

2.4.7.3. Hb ¥R

o ‘EIZ Operator &4

e J=F Operator &4
o {ff pod FEFTIETEE N IELH pod HE
o IAYIKILE

2.4.8. Operator Lifecycle Manager 5 1+-£1E

2.4.8.1. AFHER

Operator Lifecycle Manager (OLM) &2FHL OLM HFFEFKIR, HETF Prometheus B9 OpenShift
Container Platform SE&f 1T R HEM A,

x 2.8. OLM AFHighr
TR gk

catalog_source BRRBE,
_count

catalogsource_r B RHRE, EH1FRREXERLETF READY RE. 0FXFERREFLTF READY K
eady Bo

csv_abnormal ENAEERSIRA (CSV) B, #% CSV iRAZTF Succeeded LUABIER AT
(IR AERETCH) MaEE. 81 name. namespace. phase. reason #ll
version 17%, HEEIIEIRBIRI OB — Prometheus B,

csv_count FRINEME) CSV #E,

csv_succeeded  7EMH CSV I, 3 CSV IrRALTF Succeeded K& (EH1) S&BLFXMRE
({E»0) . &4 name. namespace #version 5%,

csv_upgrade_c  CSV AL Monotonic 1144,
ount
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HFR sk

install_plan_co REITHINHE,

unt
installplan_war HRERMESHE (WEFAKR) EEREITIIF,
nings_total

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

duration_secon
ds

subscription_co  iTH%K,
unt

subscription_sy  iTHEZ ST, @3 channel. installed CSV #1iT% name #7335,
nc_total

2.4.9. Operator Lifecycle Manager 18 Webhook E1#

Webhook f21F Operator fE& £ IR RFEIX RFMHEFF B Operator LI Z AT, ZE. 1Bk, #
SHIEL TR, 2 webhook 5 Operator —[FI#R#tH, Operator Lifecycle Manager (OLM) ®ILAEIEX
Lt webhook B9 A H,

INFE4H % Operator Fr & A G #0{a W E Operator & X webhook, &% OLM _EizfTHIBIFE RE TR
B2, BBHELEERSHRA (CSV) ,

2.4.9.1. Hth ¥R
o Webhook H AfHHEFLE

e Kubernetes 3X#Y :

o ISiE#EA webhook
o RHE A webhook

o webhook ##i
2.5. T2 OPERATORHUB

2.5.1. xF OperatorHub

OperatorHub BT 51 k&K %L Operator B9 OpenShift Container Platform H8J Web 224
AR\, REAETH—R, BIATMEIEEEERAIA Operator, FREREMIIIEELR S, HIRAE
F3 Operator Lifecycle Manager (OLM) 7EE8 B IFE R B BN E IR mEBIF AR,

SEREIE SR MEI D00 BUT R A8 B Sl 7155
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F5 £ pU
2118 Operator EHAMEIT S FIRENIE " R, FLAEEE,
ZZIIERY Operator B EFEMITHAMNE (ISV) B9/ &, 285 ISV AFITaHRM. F ISV X,

Red Hat @14 Red Hat Marketplace W8 SEIAIERIE {4
Marketplace

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

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

OperatorHub ERJIR/E R #RITEE OLM L1217, XBE—MRANEERSRA (CSV) B9 YAML XX
%, HEhaELREMERLIZ1T Operator FFEERIFTA CRD. RBAC #ill. Deployment M1E&R5H K, ©ib
SERFANMER, NThaeiiiZHFE Kubernetes it A,

Operator SDK AT LA B FF & A 513 T & Operators LIFF OLM #1 OperatorHub, MREE—INEE
HERFVIRBEL N AR, EEAIIESEKMAEZERETF (connectredhat.com) REEHIIIETVERR
REFEXMN AR,

2.5.2. OperatorHub Z8#%)

OperatorHub Ul A4 21\ H openshift-marketplace 54 Z2 [A] 7 OpenShift Container Platform L&)
Marketplace Operator X%,

2.5.2.1. OperatorHub B X ¥R

Marketplace Operator B4} cluster #J OperatorHub BE X ¥R (CR) , AT & OperatorHub
R#EBIEIA CatalogSource X R, EAILMESUL FIRLIS ANZRARINE R, XEZRMEIMNEFEE
OpenShift Container Platform I/ JE& B .

OperatorHub B i X F iR 5

apiVersion: config.openshift.io/v1
kind: OperatorHub
metadata:
name: cluster
spec:
disableAllDefaultSources: true )

sources: [9
{

name: "community-operators",
disabled: false

}
]

Q disableAllDefaultSources @ — &%, FTEHI{E OpenShift Container Platform Z&HA A BAIA
Be B RIFTA BRI B kB R .
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@ EIERE MR disabled SRR HIZARIE T,

2.5.3. Hh ¥R

BKIR

% F Operator SDK

ELEBRS A (CSV)

OLM FfY Operator ZEMFA R TER
Red Hat Partner Connect

Red Hat Marketplace

2.6. 211812 4tF9 OPERATOR B¢

LINEIRM T — BRI & & 7E OpenShift Container Platform B Operator B 3%,

B

M OpenShift Container Platform 4.1 18, BRAIABIZLIEIR A Operator B SR LAEF 304
BB L. B LUTER R SQLite BIEZEKX LM 410, AT OpenShift
Container Platform 4.6 FIBRIAZLIBIR A Operator B %,

5 SQLite BIEAEMXERXRD opm Fadh, IREHZIEEEHRFR, FHRELUGHREHH
PR, ThEEMH#ZFF, BW/ATEAEFAMN SQLite BIEZEBINE XK,

% opm Feaa SR EER AT SQLite #HIEZFH, 40 opm index prune, ©11TEHEMA
EFXHHBERER, EXERAETXHNEXRNELZER, HSHEEEE LH

3. Operator Framework 78183, LARIER oc-mirror &4 BT FFE L L mirror 5
1%,

2.6.1. X F Operator B3

Operator B3¢ Operator Lifecycle Manager (OLM) BT HMTTHIBEMEZE, UEERHD LML
% Operator REMKHH T, OLM IR MBE EHRHRAZLE Operator,

ETF Operator Bundle Format 9% 5| Hilk 2 B kMR RLREB, X2— M FAIZHIH, da8Em—4H
Operator 5 HRBBEHEIEE, BRI LB B3I EGEILENERF OLM HRA,

BEE B KHIEHT, Operator WRIRASL £, [BRATRERWMAHER, 74, = OLMEZIR
PI4&IME Y OpenShift Container Platform 58f LiZ 17, ©REBEZEMBEEM R B KRAIRHTH

ENERREENA, EHRBELBRMANE RIMLOZBCHAE LRI K, ZEG& TR TRESEH
HHERAR, URMEFREECHNRBIGGRRMET —MAEREE (LR ETAN—H Operator, [
i385 7 L EHR BB 32 BRLE AR FR B[R],
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BF

Kubernetes EEIF AR AP HIBRAOE LE AP, ELL, M{FEAMIER API B9 Kubernetes
Kz A<#9 OpenShift Container Platform iR AFF48, Operator FoiE& & AMIER API B9 AP,

MREHEBHFERBE XLBXR, BSHZESH Operator 5 OpenShift Container Platform i
AHFEAME, LTHESEX Operator EEMMEHRHETIBRNIFAER, URBNER I
TR FEBA IE R IR T,

OpenShift Container Platform 4.8 &k Z GHIMRA MR T % Operator ML 5 £ &
B, SEERESBANEELBX,

EQIBBEE LB REKRET, 1ELLRETM OpenShift Container Platform 4 iR AR FEE#H oc
adm catalog build i35, XS EES MRAFHEFH, IWESHEMER, M OpenShift
Container Platform 4.6 FF#f, ZI11REMFREIFEGRT ARG, BRI ERVIIER opm
index fp5REEFRBIH K.

L th BT IR
o EEAENBN

2

o TEHEN

o TEZPRMLEH{EA Operator Lifecycle Manager

2.6.2. X F4IIE1R A Operator Bk

1E openshift-marketplace & 22 [B] R BN\ LR IR IR B RIRE, MM B RIEFrA fp R 2 A R &R Al
mo

LLF Operator BXHB4ZIIE A :

Hx Fal 5tk Tk

redhat- registry.redhat.io/redhat/redhat-operator- B LT S F R HAY4L

operators index:v4.15 18" S, ZLIEXRHF.

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

operators index:v4.15 (ISV) B9/ g, £11ES
ISV & TaHRM., =
ISV X%,

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

marketplace index:v4.15 Marketplace M3EIAIERY
B,
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Hx FB15& Uiy

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

operators index:v4.15 ecosystem/community-
operators-
prod/operators GitHub
ORI R A RLETBIEX

., EBAXHF.

EEBEATIRES, BIAIEREMNE TENZRS|5HIEIR% A Cluster Version Operator (CVO) BE&E
#1, LUE Operator Lifecycle Manager (OLM) HIEX B SRBIBE TR A, 5120, TEM OpenShift Container
Platform 4.8 #2¢F| 4.9 ;372, redhat-operators BXH CatalogSource % R+ 1 spec.image FE&
PR -

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

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

2.7. % £ &+ OPERATOR

Operator Lifecycle Manager (OLM) BIBRIN1T A ETEf 1L Operator &1 52, BRE, LT HHERESR
VRGEM, BHRELHEISEEHR, N T ik OpenShift Container Platform 28 8% /NE - # F
Operator, OLM BIERIATT HEREE 51 LL All namespaces R %2k Operator, XA BEHM 1% R &R /)N
IR,

HEEUTZE, LHAEM Operator RETERRESEIIMENER,

Hb iR
o EIUAWE: ZH/ (Multitenant)

o %FHF Operator EIEMIR

2.7.1. Bk1\ Operator ZEEXFITH
LB G B9 Web 12§58 2% Operator B, BHERRIE Operator BITHEE, X LHEERF ML

£
A2 H

TR MR LR L Operator, F 4 H Operator 15 R 7E 1% o & 22 8] IR AIFR B FUR.
A AZEH

¥ Operator ZZZ Bk1) openshift-operators #3422 (1], LUEMLERhARTA & 22 8] WAL A E .
HITRT A tr 4 22 A R Operator 1 KMIFT AR, FEFLIERT, Operator fEERILAE LT, 5
F F1%F1% Operator BN HYp £ 22 [H] B9 88 — N2

N R R 52 RN 6 4 22 [F] AR Y A - ’T LATT (] Operator API, 1% API 5] AR R IR B B & L HTIR
(CR), BAEURTaHBZERFNAER :
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e namespace-admin #1 namespace-edit & & 8] LIX Operator API # 1T/ B, XEKEMI]A
PERE].

e namespace-view B & a LI ENX Operator B9 CR X &R,
% F Single namespace #2X, 5 Operator KF L&A L RZEHF, FTLE pod FIBRSS5 M AL

FHE, *FF All namespaces i3, Operator WIR2BIRAEIEEHAR, XEKE Operator fEFT
BB A R ERA X LR,

Hth BHR
o TEEEFHIRIN Operator

R RE

)’&ﬁ

o %I

o WEREINAGZZEN

27.2. 2P EBMNBIUERAAR

F#X Multinamespace REEXFE, BERBE D Operator XFFE. ENITHE Allnamespaces #ll
Single namespace BN 2 A AR AR, EAILMERALT TIERRER— Operator % AL
B, ENEP—E

1. N Operator f|E&n 22 [H, 55086 & 22 ([ 2 FF

2. NFF Operator f/# Operator 4H, SERE{R T 89 &ZE,

3. TEFHFT Operator & 22 (8] &% Operator,

F ik, Operator FEBB1EFH T Operator snRZE[E AR, FILMM - ep&ZEHE, 1B Operator B pod RHEARSS
ik ER TSR A s A A

LR ARUTRERAEXRAREFITFNEA 9B, URBERHRARNENWEIIEE, WHIFMAPSTE,
BB N THERF AT Operator B9 N SLH1",

BREIFEEEII
RAEHRUTREIE, XMERARTHIUERETF

® [A— Operator HIFA L HIEB T2 ME B BIMR AR,
® Operator /AR F Hh Operator,

® Operator TiA$Rf#t CRD ##: Webhook,

BF

B ER—SKE P HEAMEEM Operator WARRIRA, &G, 2 Operator BIZREHELL
TERER, MBS —1 Operator Sl :

o SEfIARE Operator BURHTAR A,

o IZSEPIRM T —NEER CRD 1], ERVFEITIRFAEAESHFERANERH
ARA
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Digk

H
[=]

BIEGR, ERFIEEREE A BITRE Operator BfiF/IMD, 1" IFIEEREE
%= Operator AT, XLEFH R REEVI ] B F& B K iR Operator ZREH
o ﬁ%*ﬂ)ﬁﬁ%%\fﬁ%ﬂﬁﬁﬁ Operator BE—hrA1T, LAAIR CRD AxthZE, XF&E
FRGEZEMEEMER, HIESEALBRILER.

(]
2‘2

W%ﬁﬁ

Hith FHR
o NEZFEFERMESZL Operator Sl
o RIFIEERIEIEFI &L Operator

o MBI\ OperatorHub B3R

2.7.3. Operator ¥4 #1 Operator 41

Operator Lifecycle Manager (OLM) 4t 327E [E] —6p £ 22 (A R 2389 OLM EIEH) Operator, XEKEH
Subscription %R 518X Operator il FR— M ap& 22 A AR, BMEE]ERAHERX, OLM KEEHHEF
ERI—DRZEEERE, m bﬂ]E’JHﬁZF?'FDE%ﬁ%W%

INFEAH X Operator FHAFNEA Operator HHWEZER, 5S4 Operator Lifecycle Manager (OLM)—

Multitenancy #1 Operator colocation,

2.8.CRD

2.8.1. FABE LHIRE KT &’ Kubernetes API
Operator f#£F Kubernetes " B#LE (BELHFIRE X (CRD) ) , LUMEMFEH Operator BEEMBE LK

BIFABHIRE Kubernetes 3R, KIgEEN mT%ﬁ”’*ﬁﬂﬁﬂﬂﬁﬁ@UE%ﬂ I CRD k¥ EBHE
OpenShift Container Platform &%,

2.8.1.1. BE X ERE X

1£ Kubernetes API H1, resource (F/E) —EME—E API NREMIGR, #i0, NE Pod KREIS—
70 Pod % £,

HEXFEEEN (CRD) WRUEEBHAPE L —NHH, M—BIXTRER, F1H kind, FIF Kubernetes
AP| fRSS 2 AN IR H BN EHE A,

B E X, /?‘(CR) S RAEFHEE BT EFP DRI CRD 082, HXRAAEERERAFEUE PRI
i {'J%/ﬁy'g

LBEAFEIE SR INET CRD EEBFHNf, Kubernetes API RSG5 ZBHIBIN AR B E— DA HENERFHH
AUE (684 ZEMA]) VAR RESTful BUREEE, FHHRRS THEEM CR,

SHEENMREAHEMAF KT CRD HIR, AIEAKHAGRESEKEA T admin, edit 3

wewﬂkw)x%ﬁ%’élﬁlﬂﬂﬂﬁ SHABROFREE CREMNBAZIERFABS, WITHEH
FHREATISERA RBAC REEH, BMERETR—F.

70



% 2= T OPERATOR

Operator R1&iT 4} CRD ST RBAC RIS EMEP MR EZHIT R —&ERFM A CRD, £RFEE
SR A LAF504F CRD 7RINE Operator £ dp Bz AR+, HAMBER &R,

BRRABEHEIES A2 CRD, {BE%A CRD BRI A A A ET A CRD k&
BI]# CR,

Ea

2.8.1.2. 2B E XL FRE XL
EOBRAENFR (CR) MR, EREEAHELITUE—IEE LEKERE X (CRD),

FRFH

e Ll cluster-admin [/ &2/ [7] OpenShift Container Platform 5%,

ik =
E Q3 CRD :

1. EOE—INEEUTEERLEN YAML X -

CRD B9 YAML {7~ f1

apiVersion: apiextensions.k8s.io/v1 ﬂ
kind: CustomResourceDefinition
metadata:
name: crontabs.stable.example.com g
spec:
group: stable.example.com 6
versions:
- name: vi ﬂ
served: frue
storage: true
schema:
openAPIV3Schema:
type: object
properties:
spec:
type: object
properties:
cronSpec:
type: string
image:
type: string
replicas:
type: integer
scope: Namespaced
names:
plural: crontabs G
singular: crontab ﬂ
kind: CronTab @)
shortNames:

-t @
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O09900® 6 O O00

{# /3 apiextensions.k8s.io/v1 API,

NEXIEERZIR, XUFFZA <plural-names.<groups &=, FEA%EEA group # plural
FERMI(E,

AP 18K, APIHAR—/MNZH EHEXMINRE, F120, Job X ScheduledJob EffA
OB SR, HERMMEIE API 4 (40 batch.api.example.com) 1, &IF{ERENM
HERREEZ (FQDN) .

187E URL R ERAMIRA LT, B API AR REEFETZ NMRAH, Filin
vialpha. vibeta. vi,

EEBEE X RABFE—INIE (Namespaced) 1L 25EEHMFATATIE (Cluster),
E§E URL FERMEEHET, plural ZE&5S API URL Mt EgRFER.,

EERE CLI ERFEH R FIR T B R B AT,

1EE A QRN KR, REATLARA CamelCase,

EES CLI PR SR R F R &,

% o
' RINERT, CRD WEBZSCHE NENEKR, ERATMATE.

. QIE CRD W& :

I $ oc create -f <file_name>.yaml

ELLTAIEFE— RESTful APl i -

I /apis/<spec:group>/<spec:version>/<scope>/*/<names-plural>/...

pign, LT imREREL A 40

I /apis/stable.example.com/v1/namespaces/*/crontabs/...

HITE, (EENAI R iR R URL ROIEFEIE CR, M REBETFIEOIEMN CRD X5 spec.kind
?E&O

2.8.13. NEEXHERE N BIREHFAR

SHEENARINEREEEIAE LHIRE X (CRD) HFHR, 1NREA admin, edit #l view BXIA
SHAR, FURASHABRSEREMNL

72

BF

B HNEBNAERBIENR. NREZHNABRIMEPIRR D ABIHN, NRE
HNEANBEIEHIN, BRIHZRENTFAIRBEEEESIRNAR, fiiN, MRERA
view A 1% F get crontabs FITFR, thit/iM edit 1 admin A& &% F %R, admin s
edit & EEFE X2 E 4B B ER OB,



% 2= T OPERATOR

FRFH
e A& CRD,

it

1. 7 CRD |BEBEABRE LY. EHABELE—TN YAML X, HPAEEATEINEREA
BEIHLN, OpenShift Container Platform 124l 28 R E I ERIFLNRMEI BN EREA B H,

REFAAE LM YAML XHRB

kind: ClusterRole
apiVersion: rbac.authorization.k8s.io/v1 ﬂ
metadata:
name: aggregate-cron-tabs-admin-edit 9
labels:
rbac.authorization.k8s.io/aggregate-to-admin: "true"
rbac.authorization.k8s.io/aggregate-to-edit: "true"
rules:
- apiGroups: ["stable.example.com"] 9
resources: ["crontabs"]
verbs: ["get", "list", "watch", "create", "update", "patch", "delete", "deletecollection"] ﬂ

kind: ClusterRole
apiVersion: rbac.authorization.k8s.io/v1
metadata:
name: aggregate-cron-tabs-view G
labels:
# Add these permissions to the "view" default role.
rbac.authorization.k8s.io/aggregate-to-view: "true"
rbac.authorization.k8s.io/aggregate-to-cluster-reader: "true"
rules:
- apiGroups: ["stable.example.com"] m
resources: ["crontabs"] @
verbs: ["get", "list", "watch"] @

Q {8 rbac.authorization.k8s.io/v1 AP,
%ﬁﬂ E M IEE B,

BEZITE M| admin ZRIAABZFHR,
BE ISR edit RIAABER TR,

EENKRABFRESHNIRIEESNA, Fa0, % admin f edit B &N ASEEAR, X
view AL RIEAR,

BEIZIE M view BA A BIEFIER,
¥ EZIE A cluster-reader Zhi\ A 1% F AR,

®90
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2. QIBKREAG

I $ oc create -f <file_name>.yaml

2.8.1.4. @ XA B E IR
R EE XFHRE X (CRD) RINEEEE, WFEA CLIKREBEE KR (CR) #5E@d X4 6E CR,

FRFH
o REEENSH CRD MMEREAH,

i

1. 77 CROIE YAML X4, 7= FTEME L RFIF, cronSpec #l image BE XL F T Kind:
CronTab B CR %7€, Kind 3B CRD XI&R# spec.kind F£% :

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

15 7E CRD HBYZHEZFRAN AP ARA (BFF/RRA)

187 CRD FHYREL,

B ENT REB IR,

BENRNEREF (WA) . 4EREF A HEHIZRSSINTEM PR & 2 BT SE A SR 4

0009

EERE TN REBBRM,

2. Xt E, BUEYR:

I $ oc create -f <file_name>.yaml

2.8.1.5. KERAEXLFIR
IRAIfER CLI I EERREAENBE LHIR (CR) MR,

FRFH
o EAENVINMMGBZERBPEFE CRNR,

it
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% 2= T OPERATOR

. BREYFEREM CRIER, 15217 :
I $ oc get <kind>
flan :

I $ oc get crontab

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

FREMAR KNG, EEIAIEA CRD RE LA HHHEHH N, thrIEAE. Hl :

I $ oc get crontabs
I $ oc get crontab

I $ oc get ct
2. LA EE CREVREEE 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,
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2.8.2. BB E L FIRE L HHHEIR
AEEAFEZARNE T MASERE AT X YHEE X (CRD) BB E X ¥E (CR),

2.8.2.1. BEXFRE X

1£ Kubernetes API F1, resource (F/R) —EME—K API NREMIGR, #90, NE Pod RIS —
70 Pod %5,

HEXFEEN (CRD) WRUEEEAE N —NHH, M—BIXTRER, F1H kind, FIF Kubernetes
AP| RSS2 M BB H BN S EH,

BE X R (CR) M RAKHEE BRI EHFEARMN CRD 618, HFrmESREAFEE R8I
BRI B,

Operator RI&iTHF CRD ST RBAC RESMEME MR EZHITO R —&ERFM A CRD, £RFEE
SR A LAF 04 CRD ARINE Operator £ an BRIz HANERH, HAMBERAEA.

BRRABEHEIES A2 CRD, {884 CRD BRI A A A ET A CRD k&
BI]# CR,

2.8.2.2. @ XA E U FIR
SEEXFRE Y (CRD) RINEELRE, A CLIREBAE LHR (CR) #SE&E T X4 CR,

TR
o REEENSS CRD AMEREAH,

AR

1. 77 CR O YAML X, 7= FTEME L RfIF, cronSpec #l image BE XL F T Kind:
CronTab #J CR Hi%E. Kind 3B CRD Xf&H spec.kind FE% :

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

ﬂ ¥§E CRD ABYZH L FRFN APl kRA (R#5/ARA)
Q {87 CRD FfyREl,
© HEEHRNET,
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Q BEMNRILRREF (NF) o S5REFHILEH R LM PR R 2 B SE R BSR4
g EERET N REBBRM,

2. R XHE, BUEYUR:

I $ oc create -f <file_name>.yaml

2.8.23. KAEBE IR
REIEF CLI M AP EENBE LR (CR) W&,

FRFH
o EAENINMGBZERHBPEFE CRNR,

ik
1. BRESERIM CRIMIER, 1HiB1T:
I $ oc get <kind>

o -

I $ oc get crontab

i th o Bl
NAME KIND
my-new-cron-object CronTab.v1.stable.example.com

FRAMAR D KXNE, GELRIEA CRD E LM HHE RN, el ERAE. fin :
I $ oc get crontabs
I $ oc get crontab
I $ oc get ct
2. LA EE CREVREEE YAML $4E :
I $ oc get <kind> -0 yaml
Bian -
I $ oc get ct -0 yaml
i tH 7 B

I apiVersion: v1
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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 ~RToIE R YAML B8 & LR,
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£ 3T HIES
BIZEHIES

3.1. MBZR%H OPERATOR QI &N A2

AIgEEF L ALNE T IME{EA OpenShift Container Platform Web 12l & ME %258 Operator |2
N AR,

3.1.1. {8 Operator 03 etcd &&F

ARIENLA T 2045814 B Operator Lifecycle Manager (OLM) EI2H etcd Operator SEHE— etcd &
B

FoRFM

e ijj[n] OpenShift Container Platform 4.15 52 2%,

o THADHEEEERHNLET etcd Operator,

it

1. BT IERARTE OpenShift Container Platform Web #2H&/H#FTE—NH., XNRBEREHN
my-etcd B9IE,

2. §ZE Operators - Installed Operators I, HEHEE I LEINEE A AT #FEAN
Operator fFLARBRSSIRA (CSV) FIREAERELL, CSVAFENFEEH Operator 12
HERYE

B
FRALUT&SM CLI FRBIZHIEK :

I $ oc get csv

3. 7f Installed Operators TIE A, = etcd Operator EE B ZIF B A FIRE,
IE#0 Provided APl FF7R, 1% Operator 12t 7 =R HIR, SIE—MAT etcd Cluster BIHTR
(EtcdCluster HR) . XENRUTHEARNSHNEMRE Kubernetes ¥R (41 Deployment
= ReplicaSet) #H{Ll, B2/ ETERE etcd P,

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

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

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

6. AETBHES edit ABNAAER/BETLR. EERMMIFRNARELES (KRBIF eted &

), XESHIRBETE P AER Operator UBBARERE, MERS—1F. MREMFH
A X —AF, TEEEAATERUTRSRNAE
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I $ oc policy add-role-to-user edit <user> -n <target_project>

MEBBT — etcd &8, & pod iB1TARNW), SRR RZELEBET, ZERBETBREM RN
HEMFEEHE, REENE, EFSLNINRMNEHBEEASNF LA AT L ZB8IBBERTH
N AR,
3.2. Ean B ZE A& E OPERATOR
INREEFEIE AT Operator REMNREFLL AR, EAILALLEBIBRSSBI75 4F Operator REEFH1T 15
Eldp & ZE (A,
3.2.1 FoR G

o EEFEIE SUMIITE OpenShift Container Platform F ik 7 R AN LEA PR, LUEf S B BhAR

% Operator REZ|mAZE(E, FIFESHAITIEEHEE A RE Operator,

3.2.2. X F £ OperatorHub %% Operator

OperatorHub & —M4& ¥ Operator WA 5@, E©45 Operator Lifecycle Manager (OLM) —#&T4F,
BEEEERFHPRENERE Operator,

ENEBEUNBRIA T, BRI LUMEA OpenShift Container Platform Web 248 CLI 2%k H
OperatorHub B Operator,

LEEFIRA, BN Operator HIELL T HIAIKE :

REEX
EFBEEEPRE Operator B ER R,
BEHLE

JNRFEA Operator A& S MBS, NAEEEEEITEBNGE, F0, FiBid stable JiEHR
Z (NMRTH) , WMFIFRFPEFIDEIL,

BEAESRRE

IR LLEFE B ohEE F o BT,
RSB EHRENBRER Operator, N HFTIEHEFHIZ Operator BIFTARANS, Operator
Lifecycle Manager (OLM) f§BzhH#HY Operator BiZ1T6, MILHEANTF,

MREFEFES, NXHBEHF Operator ATARK, OLM ROIBEIEKR, FHEHEER, B
FOftAEZEFIER, FEIE Operator B EFHTARA,

e T f#& OperatorHub

3.2.3. [ Web #£l& M OperatorHub %4

& B] LA#E A OpenShift Container Platform Web ##l& M OperatorHub %2317 [ Operator,

FoRFMH

o fFHFREH Operator ZEZANFRAINK 71/ 7] OpenShift Container Platform &%,

AR
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. 7E Web #%l& & 51 = Operators = OperatorHub T,

. BRIEEER Operator (JAHITIEATE Filter by keyword #EFE A EH X #F) . HI0, #HA
advanced & Advanced Cluster Management for Kubernetes Operator,
1A R AR TR E T ZR M Shal T LT, N, MNRIEHE Operator ERTFF I EEIIMER TR, 15

1% Disconnected,

IERERRE%ERB Operator,

1% Community Operator RZELIIE% B INIE4 X Operator ; IS AIHINZE
EATIREE,

. 515 Operator {5 B F #. Install,
. 7£ Install Operator TIEH :

a. MFEETEEFPRL Operator WHFE L —ZZE[H, 1% Operator [XRIEIZH —ap R 22 [A I
PAfE A,

b. M FERT SEEFMHEIER N ERER

o INRERHFR AWS STS (Web #HIAFHSTS R ), 7£ role ARN ZERHH ARSI
B AWS IAM & #) Amazon Resource Name (ARN),

Operstorkius > Operator nstalat
Install Operator
subscr

(3 BackupRepository © Backup

ENEAEMN ARN, HIRE E& AWS 1K Ry 5 TIRE,

o HNREEEFER Microsoft Entra Workload ID (Web 2l & FREJWorkload Identity /
Federated Identity Mode ), 151E& LM RINE 7% ID. 27 1D #0971 1D,

c. MIRBEZANEHIETRE, HEFE—) BEFiE,
d. fORTERmR, EFEBESKFEhEREE,

BF

ISR web 244 B REREF A AWS STS 5 Microsoft Entra Workload ID, &
W Update approval % i& 5 Manual,

FAERUEREFEEHIENIT I, RNVEHRIATERIBAIRER. FAF
S ERT] TR R EE A BN RRIEEFRANNR, HEEFIIRIBE
B9 E,
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6. mif Install {# Operator Al OpenShift Container Platform S8 _E YRR L6y & 22 (A A,
a. WNRGEFET FOIRLERRE, 1T HBAZKERREFE Upgrading RE, BEEEHZRFMAER

it
1E Install Plan TIE#LER, TTHRBIARIKSFHE S Up to date,

b. MIRIEFET Automatic #LERE, ATRESKETHAAISSHERTEN Up to date,

7. FEITRBFA IR Up to date [5, % Operators - Installed Operators 345 iF B &2 4%
Operator B ClusterServiceVersion (CSV) BERAHINT ., REBRLKREERMZZEFHFLH

InstallSucceeded,

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

IRKE -

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

openshift-operators B ) pod WER, XRTE Workloads - Pods Il i Az & [F] & LE

P — % PEREN IR,

3.2.4. { A CLI M OperatorHub %%

IRBJLAMER CLI M OperatorHub &% Operator, A wMER OpenShift Container Platform Web #221i
B. EM oc B ROEBHEHR— NI K,

FoRFM

ik S
1. &%& OperatorHub HE5EEF A FABY Operator 73k :

82

o HAHES Operator ZEAMPRAINM - 1/i[n] OpenShift Container Platform &&%,

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

I $ oc get packagemanifests -n openshift-marketplace

=1
NAME CATALOG AGE
3scale-operator Red Hat Operators  91m
advanced-cluster-management Red Hat Operators  91m
amq7-cert-manager Red Hat Operators  91m

couchbase-enterprise-certified  Certified Operators 91m

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



BI3ITAIES

jaeger Community Operators 91m
kubefed Community Operators 91m
10X TS Operator BB %,

2. &R Operator, LA R TR Z SR X o] FAE

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

3. —/ Operator i (F3 OperatorGroup X RE X) , EHEAFEFEBIrMAZEE, EEFNE
Operator ZHAERIM Ap & 22 (A R BYFR A Operator £ AT I RBAC Ui IAIFX R,
1T 1% Operator BIfp R A TE B 5 Operator WLER R MHITEH Operator 2H, B
AllNamespaces &=, thr3 M SingleNamespace &=, IR E L% Operator £
AlINamespaces #23, openshift-operators #ip % 22 (7] 275 5& Z#J global-operators Operator
A,

INRELER Operator X SingleNamespace 3, &% EE LB Operator 4H, N7l
21,

Gk

e 7Eiif¥ SingleNamespace =N, ZRIEM Web BHIEMASIERTEED)
14012 OperatorGroup #1 Subscription % &R E Il

o FNHMAENRREEE—1 Operator ., MFEELELR, 1ES M "Operator
éﬂno

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. | OperatorGroup % £ :
I $ oc apply -f operatorgroup.yaml
4. QIE— Subscription &R YAML X4, LUMEH Operator 1T [#{— & Z2E, %0 sub.yaml :

Subscription X Rl

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

name: <subscription_name>
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namespace: openshift-operators ﬂ
spec:
channel: <channel_name> g
name: <operator_name>
source: redhat-operators
sourceNamespace: openshift-marketplace 9
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. m

requests:
memory: "64Mi"
cpu: "250m"

limits:
memory: "128Mi"
cpu: "500m"

nodeSelector:
foo: bar

XTFERIAH AllNamespaces ZEER %L, 1E18%E openshift-operators fZ % [H], 75
4, MRCETEELLRGAEHE, ETUIEE—MEELLRMAEHE, BN, K
SingleNamespace ZEE1E 3 TG EME K B —dp & 22,

FE1T 1 BISHE R B R,

Z1T %8 Operator BI& R,

1214t Operator B FIRHBA TR,

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

env SHE L FETH OLM Al pod FATE RS FHIMNE L IR,

envFrom ¥ E L EEBRHRPERIMNEL EMIRTIR,

volumes S E L OLM fIIH pod L IFEMBIIR,

volumeMounts S#{E Y. OLM QIEH pod AT FENBIEEIIFR, MR
volumeMount 5| HARZEH &, OLM FiEEBZE Operator,

tolerations Z#{77 OLM 3 pod 7 X Tolerations 53k,

O 9999090606000 9O
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BI3ITAIES

m resources S/ OLM 328 pod FFTE B2 E L HRRH,

@ nodeSelector Z#°/ OLM fIJ &8 pod E . NodeSelector,

5 WFERATSEEHREIEN AN ERIERE
a. F{R Subscription X RIFIZE N FShEFHLAE :

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

FARUEREFEEHRIENITE, RVEFRIARSBENRENR. ERFIIAEN
HATRREEABNSTIEEFRANIIR, HEEHAIRIUMEZERF,

b. 7E Subscription % §# config 5 BIFEXMW RN EHEXFE ¢
o MRENT AWSSTSER, HEESUTFE :

kind: Subscription
#...
spec:
config:
env:
- name: ROLEARN

value: "<role_arn>" ﬂ

Q &A% ARN #iE,
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
ﬂ SEE i D,
@ camE/D.
'E’ IR 1D,

6. | Subscription X% :
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I $ oc apply -f sub.yaml

LERf, OLM B 7 fi#Ff %R Operator, Operator BIEEEIRSShRA (CSV) N HINTE B PR 22 H]
#, H Operator 12{# API i 0] FA F A&,

Hith BHR
® operator 4

o JiERTR

3.2.5. &% Operator B ERRA
Ea] L@ 7E Subscription XN RIS EEERSMA (CSV) K%k Operator BIRFE IR A,

SEREH
o HAHESA Operator ZEAMPRAINM - /i[n] OpenShift Container Platform &&%,

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

AR
L BTU TS, EREEREKR Operator BIA] ARRAFIINE :

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

40, LA <4 M OperatorHub $TEN Red Hat Quay Operator A FASTHEFIARA :

~Bleew

I $ oc describe packagemanifests quay-operator -n openshift-marketplace
hypershift.openshift.io/managed=true
provider=Red Hat

Bl 3.1 Fai i =Bl

Name: quay-operator

Namespace: operator-marketplace

Labels: catalog=redhat-operators
catalog-namespace=openshift-marketplace
operatorframework.io/arch.amd6é4=supported
operatorframework.io/os.linux=supported
provider-url=

Annotations: <none>

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

Kind: PackageManifest

Current CSV: quay-operator.v3.7.11

Entries:
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Current CSV: quay-operator.v3.8.5

Name:

Version:

Name:

Version:

Name:

Version:

Name:

Version:

Name:

Version:

Name:

Version:

Name:

Version:

Name:

Version:

Name:

Version:

Name:

Version:

Name:

Version:

Name:

Version:

Name:

Entries:

Name:

Version:

Name:

Version:

Name:

Version:

Name:

Version:

Name:

Version:

Name:

Version:

Name:

quay-operator.v3.7.11
3.7.11
quay-operator.v3.7.10
3.7.10
quay-operator.v3.7.9
3.7.9
quay-operator.v3.7.8
3.7.8
quay-operator.v3.7.7
3.7.7
quay-operator.v3.7.6
3.7.6
quay-operator.v3.7.5
3.7.5
quay-operator.v3.7.4
3.7.4
quay-operator.v3.7.3
3.7.3
quay-operator.v3.7.2
3.7.2
quay-operator.v3.7.1
3.7.1
quay-operator.v3.7.0
3.7.0

stable-3.7

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

stable-3.8

Default Channel: stable-3.8
Package Name: quay-operator

R

B LLZIT AT S

BI3ITAIES

DXL YAML &R Operator IR AFIVGEE B

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

o INE

Rz

M8 :

AIRRESNER, HSITUT

S MEEE B KR EH Operator BYA FARAF]

87



OpenShift Container Platform 4.15 Operator

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

HE

INR%BIETE Operator WE X, JiZ1T oc get packagemanifest 1 oc
describe packagemanifest &3 % Rl BERTE I B LA T REF M— PN ERABE
KAIRE—MNRHS

o HERE—MBZERFPRELNER,

o BxBEEAHERAKMMIIER Operator % Operator,

2. H OperatorGroup *f % E Y #J Operator ik Binep & 22 (A, fEEHHS Operator HERH
fn 4 22 [A| R BIRT A Operator £ B FTHRE T A BRIIL 12H] (RBAC) 1 [RIARR,
1T 1% Operator BIEp R A TE B 5 Operator WL ER R MHITEHY Operator 2H, B3R
AllNamespaces &3, tha5%f SingleNamespace &=, IREE[HEH AllNamespaces =3
L% Operator, Il openshift-operators %34 %2 5] £ 4 3& X8 Operator 2H,

INRELRER Operator X SingleNamespace 13, M&%EEYM Operator A, NwAZi]
2—1:

a. fl|# OperatorGroup *% YAML 344, %0 operatorgroup.yaml :

OperatorGroup X &R =l

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

b. | OperatorGroup % £ :
I $ oc apply -f operatorgroup.yaml

3. BITIXZE startingCSV FE&, & —1 Subscription 37§ YAML 324, B R ERAH
Operator 1T [ —1 & 22 H], ¥ installPlanApproval FE&%iE N Manual, LUEEEEHEFE
BB A FALE Operator BB,
g0, STLMERA LT sub.yaml X% % Red Hat Quay Operator, &I JEFhRA 3.7.10 :

AR ERI Operator MRAMIIT 5

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

name: quay-operator

namespace: quay
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spec:
channel: stable-3.7
installPlanApproval: Manual 0
name: quay-operator
source: redhat-operators
sourceNamespace: openshift-marketplace
startingCSV: quay-operator.v3.7.10 9

INRIEIEERIRRA S B X PRV EATARARUS, NI AERIZE S Manual, T XIFE1E
BIAREEHBRAE, BERERED CSV A UTRERAIFohit#.

9 % & Operator CSV MR ERRA,

4. fllE Subscription X% :
I $ oc apply -f sub.yaml
5. Ft ARSI EINREIT RIS Operator &2,

HbBR
o FIifLEFIIEM Operator B#T
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B4EFTEAMES

4.1. & BN OPERATOR
Wi {# B Operator Lifecycle Manager (OLM), S£EEIE G oI E T OLM B Operator RE£Z|
OpenShift Container Platform &%,

==

MFEA KX OLM WAL IBE R —n R B Al h H B LM Operator WEHT, URFEABE XL
£/ Operator A% %k Operator WENK AL, HFSHZFE 7 F Operator 4k,

EaN

4.1.1. X FE M OperatorHub %% Operator

OperatorHub @—N 4l Operator A F 5, '©45 Operator Lifecycle Manager (OLM) —i2 Tk,
BEEEREHPRENELE Operator,

ENBEBEUNBRA T, EAILUMEA OpenShift Container Platform Web $2#& s CLI &%k H
OperatorHub B Operator,

RENIRA, BTN Operator HELL TR NE :

REENX
REBEIEEPRE Operator W EM AL,
BHE

JNRFEA Operator A& S MIEIRTE, NAEEEEEITEIBNGE, F0, FiBid stable JiEHR
Z (MRTH) , WMFIFRFPEFIDEIL,

BEAESRRE

BRI LU B B & F B,
MREFEB N BEFHEN S LLEEH Operator, NI HFmESIERHFZ Operator BIFTARARS, Operator
Lifecycle Manager (OLM) ¥ BzhH#HY Operator Biz1T6l, MILHEANTF,

NREFEFNER, NHBEHFM Operator ATARK, OLM REIBEHEKR, EHNEHEER, B4
FOfLAEZEFIERK, F R Operator B EFHTARA,

Hth

=

i

e T f# OperatorHub

4.1.2. 5 Web Z%& M OperatorHub %24

& B] LA#E A OpenShift Container Platform Web ##l& M OperatorHub %2317 [ Operator,

SeRFH
o {HAHEZA cluster-admin FUBRAINK /7 177 (7] OpenShift Container Platform 5£5%,

o HAESA Operator ZEMPRAIM /i [7] OpenShift Container Platform &&%,

AR
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. 7E Web #%l& & 51 = Operators = OperatorHub T,

. BRIEEER Operator (JAEITIE AL Filter by keyword #EFE A EH X #F) . HI0, #A
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,

. IERERRE%ERB Operator,

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

. 515 Operator {5 EF #. Install,
. 7£ Install Operator TIEH :
a. BT —0
e All namespaces on the cluster (default) % ZTI&F Operator &R EEIA
;&Znasjr}%ft-operators R ZEE, LMEHEREPMAREGAZEREMAGER, %5k

® Aspecific namespace on the cluster, ZIMXFFELEFER—FEMGLEHRRE
Operator, 1% Operator {{FRE1%H — 44 22 (7] Ap I AR FN {8 A,

b. EFEEHPLRE Operator IS E R —M K ZEE], 1% Operator (X RTEIZ L —ap L L2 (A Fh iy
LFNEA,

c. NMFERTHEEBRIE=AN R EREEF

o INREEHFR AWS STS (Web =HIAFMSTS R ), 7£ role ARN ZERHH ARSI
B AWS IAM & #) Amazon Resource Name (ARN),

Install Operator
Installyour Operator by subscribing to one of the update channels o keep the Operator up to date. The strateqy determines either manualor automatic updates

(&) BackupRepository © Backup

VVVVVVVV

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

o MNREEFEH Microsoft Entra Workload ID (Web 1%l & A E#IWorkload Identity /
Federated Identity Mode ), 1%7E5E 4 RNZE 6% ID. /7 1D &I ID,

d MRESNPEFVUERA, HEFE— BEHHUE,

e. MATEIAMER, EFEBHNFI RS,

o1
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BF

IR web 44 B RERF A AWS STS 5 Microsoft Entra Workload ID, &
WP Update approval % i& 5 Manual,

FAERUEREREEHIENIT I, RNVEHRIATRERKANRER. FRF
S ERT] ] TR R EE A BN KRR FRANNR, HEEFIIRIBE
B9 E,

6. mifi Install ff Operator At OpenShift Container Platform $£&f BRIt ey & 22 (Bl A,

a. MREEFET FOHOERES, TTHASIKSEEREFE Upgrading K, BEEEHEZFHER
KitHl,
1E Install Plan TIE#LAER, TTHRBIALIKSFE S Up to date,

b. #NREFFET Automatic #AEREE, AJRTSKEFTHAISEMIER TZHN Up to date,

7. TEVTRBAIIREK T Up to date [, 1754 Operators - Installed Operators 355 1iE B 24
Operator B ClusterServiceVersion (CSV) BERAHINT ., RARKAKERXGHERGEL N
InstallSucceeded,

=1

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

IMREE :
a. K7 openshift-operators E (#NRi%EF T A specific namespace... ZERER) HH

openshift-operators W B ) pod BB, iX&{E Workloads - Pods 11 [ A iz &5 1] & L@
H— 35 HEPRER PR,

4.1.3. {8 CLI M OperatorHub %%

IR AT LAER CLI M OperatorHub &% Operator, M wM#E A OpenShift Container Platform Web #24
B. £ oc HRAIBHEHT—MNITHEI R,

FeREH
o fFHREBAH Operator ZEZANFRAINK 71/ 7] OpenShift Container Platform 2%,

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

ik
1. &%& OperatorHub &£ A FIBY Operator 73k :

I $ oc get packagemanifests -n openshift-marketplace

it Bl
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. TeEFrEE Operator, LASUFE Z RSB 0] FAIE

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

3. — Operator 44 (F3 OperatorGroup W RE X) , FEFEPEFBIrMAER

A, EHHPNE

Operator ZHBREIBY4r & 22 |5 A BYFR A Operator £ ATER RBAC 15 1HFFR,
1715 Operator BIfp R A /TE B 5 Operator WL ER R MHITEHY Operator 2H, B3R
AllNamespaces &3, tha5% A SingleNamespace &=, NREZREM Operator #

AlINamespaces #23, openshift-operators #in % Z2 (7] 275 & Z#J global-operators Operator

H,

B
g

INRBLREEM Operator % SingleNamespace =, ME&EE LM Operator H, M7ifl

22—

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

HiE40 18 OperatorGroup #1 Subscription % B

o FNMBRLTAREER— Operator H, MBELZER, &

A

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 *f£ :

I $ oc apply -f operatorgroup.yaml

4. AIEE— Subscription & YAML X4, LUMEN Operator 1T [#{— N2

25 "Operator

[E], %0 sub.yaml :
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94

Subscription X Rl

OS9®20060 O

apiVersion: operators.coreos.com/vialphai
kind: Subscription
metadata:
name: <subscription_name>
namespace: openshift-operators ﬂ
spec:
channel: <channel_name> 9
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, MEURTBEELLEHALEN, EALEE—TMEELLR®RAEN, T, H
SingleNamespace ZEE1E 2 TR EMHE K L —dp & 22,

1T [ 958 B £ 7o

E{T M) Operator & FR,

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 EER ST ERIMNELERIRIIK.



volumes S 3 OLM B pod L FEMNBIIR,

volumeMounts SEE . OLM | &# pod R FEEMESEHIIR, WOR
volumeMount 5| HAR~ZER &, OLM FiEEBZE Operator,

tolerations S/ OLM 6328 pod 7 X Tolerations %%,

resources S OLM BIIEH pod FATE B2 E L IRRS,

P00 09

nodeSelector Z#°/ OLM |8 pod E . NodeSelector,

5. X FRRATSEENEIEMNT N g
a. fafR Subscription X RIF X E N FEHEFHE -

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

FARUEREFEEHRIENITE, RVEHRIARSIBENRENR. ERFIIAEN
HATRREEABNSIIEEFRABNIIR, HEBEMAIREUMEZERF,

b. 7E Subscription %/ §# config 5 BIFHEXMW RN EEXFE ¢
o MREFNT AWSSTS ER, HEESUTFE :

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

Q S5/ E ARN ¥,

o INREELTF Microsoft Entra Workload ID =, iH8EUTFE :

kind: Subscription
#...
spec:
config:
env:
- name: CLIENTID
value: "<client_id>" ﬂ
- name: TENANTID
value: "<tenant_id>" 9
- name: SUBSCRIPTIONID
value: "<subscription_id>" e

© ==z~
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® aaiEr .
@® =&,

6. fl|& Subscription X% :

I $ oc apply -f sub.yaml

LR, OLM B 7 ##RTi%R) Operator, Operator BUSEEEIRSSARA (CSV) N HINTE B hrds £ 22 (A
H, E Operator 289 API N 7] A F 0,

Hith 5w

® XTF Operator 22

D

1.4. &% Operator B E R A
Al L@ 7E Subscription X RAIZEEEIRSMA (CSV) K%k Operator BIRFE IR A,

=)

FRFH

o fFHREAH Operator ZEZANFRAINK 71/ (7] OpenShift Container Platform &%,

e B% %k OpenShift CLI(0c).
1L BTUTHS, BREEREM Operator B H] FARRAFISNE :

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

530, LLUF 44 M OperatorHub ¥TEI Red Hat Quay Operator A FASTLE R AR A :

~Pleew

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

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

Labels: catalog=redhat-operators
hypershift.openshift.io/managed=true
operatorframework.io/arch.amd6é4=supported
operatorframework.io/os.linux=supported
provider=Red Hat
provider-url=

Annotations: <none>

API Version: packages.operators.coreos.com/v1
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Kind: PackageManifest

Current CSV: quay-operator.v3.7.11

Entries:
Name:

Version:

Name:

Version:

Name:

Version:

Name:

Version:

Name:

Version:

Name:

Version:

Name:

Version:

Name:

Version:

Name:

Version:

Name:

Version:

Name:

Version:

Name:

Version:

Name:

Current CSV: quay-operator.v3.8.5

Entries:
Name:

Version:

Name:

Version:

Name:

Version:

Name:

Version:

Name:

Version:

Name:

Version:

Name:

quay-operator.v3.7.11
3.7.11
quay-operator.v3.7.10
3.7.10
quay-operator.v3.7.9
3.7.9
quay-operator.v3.7.8
3.7.8
quay-operator.v3.7.7
3.7.7
quay-operator.v3.7.6
3.7.6
quay-operator.v3.7.5
3.7.5
quay-operator.v3.7.4
3.7.4
quay-operator.v3.7.3
3.7.3
quay-operator.v3.7.2
3.7.2
quay-operator.v3.7.1
3.7.1
quay-operator.v3.7.0
3.7.0

stable-3.7

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

stable-3.8

Default Channel: stable-3.8

Package Name:

quay-operator

1

i
=0

B
g
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R
BRI LU T AR S L YAML B i Operator IR AFSHEE B

I $ oc get packagemanifests <operator_name> -n <catalog_namespace> -o yaml
o MREMBEMAPLELNER, HBTUTHTMEEBRFPE Operator B8] FRAA]
M8 :

$ 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 in 5 AJBERTE I B LA F RGN M— N ERABE
KAIRE—MNRHS

o ERE—MBERFPRELNER,

o BxBEEAHERAKMMIIER Operator % Operator,

2. H OperatorGroup *f % E Y #J Operator ik Binep & 22 [H], EEH NS Operator ZHERH
& 22 (AR EAR A Operator £ RFTHRHVE T A GBIV RI#EH] (RBAC) Vi AIHER.
1] 5% Operator Bap & 22 [A| AT E B 5 Operator WL EZE N HILER Operator 2H, A%A
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]
21

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
BHHIRRAETBA IE Operator BEIFHH,
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g0, STLMERALLT sub.yaml X% % Red Hat Quay Operator, %[ JHFhRA 3.7.10 :
AR ERI Operator MRAMIIT 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 9

INRIEIEERIRRA S B X PRV ARARUS, NIRHEAERZES Manual, T XIFE 1
BAAREIEHBRE, BERERED CSV A UTRERRIFohitt,

9 B Operator CSV BIRFE AR A,

4. f|# Subscription X :
I $ oc apply -f sub.yaml
5. FUHEFLERNZRZITHELTEMK Operator &3,
Hith BTR
o FIftEFIIEM Operator B#T
o TEHENMEBZEHEPLEEF Operator

4.1.5. 7£ web 124 & 2% Operator B4 ERRA

AT LA Web #2561 & H R OperatorHub L4 Operator B ERA, ERILIEEAEEBEIME
% Operator IR FhA, EFZIEFRAN TG, RABEFEELENBLIMRA,

FeRFM

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

3. TEFFI%EH Operator A, BRI LAMFIFRAIEREE—4 Channel 1 Version,
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AE

MR AR B BRI N FEE R IR A, SNRIER T 1208 RFRA, NEING B
B EREE, MR EBNAMEIMERERIMRA, NEEZFHE,
FoiitEEHA TR ZEH ARLENFTA Operator,

ERF o HERE Operator R 5 Een R L2 A PR EZMIFTA Operator F{F
Manual #t /£ 5RBEFIFTA Operator —{CE T, I Operator 4R E| H Ay 4 22 [H]
B, LUHRIIEH,

4. = Install

e % Operator i, THIRARIERZE T NIEFRIMRA.

& -
' SBFIMR A TR EDA AR B R E T XHBE MR A TEE.

41.6. HZ P ERET L Operator L4

ENEEIEA, EAILURINZ A Operator SEFILLAFZ M KB, XZ2EATHE Allnamespaces &
SEANEBRBRAR, T ERS/NMIEIEN, 3 Multinamespace R C&BHIZXA) .
MEFEZELR, 1HSH"SHE LB Operator’,

TELUTEES, #H2h—HBENTENERZRAIFMFNNAFE, #/ Operator &
Operator £, (XAFHZB A ER.

SeRFMH
o [RERIM Operator BIFT A L HIER L EREFFIERL

- o
XX REFERHNESIER, #5065 K2R MOperator',

AR

1. FER% Operator #1, HFF Operator QlIEE—NpRZE[E, 1% Operator 570 7 By4n £ 22 [H] 43
Fr. g0, WMRBAWHELENEZ team1, EATLLEIER—1 team1-operator &4 Z2[A] :

a. & X Namespace 7RF#7F YAML X4, #0 team1-operator.yaml :
apiVersion: vi
kind: Namespace

metadata:
name: team1-operator

b. ZITUL T LI e & ZE(H :

I $ oc create -f team1-operator.yaml
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EA4EERAES
2. ~FEF Operator il Operator #H, SEFEEIFA B 2Z2A, HE spec.targetNamespaces 7l
KPE— PR EFRE :
a. & X OperatorGroup ¥R 1R7F YAML X4, %0 team1-operatorgroup.yaml :

apiVersion: operators.coreos.com/v1
kind: OperatorGroup
metadata:
name: team1-operatorgroup
namespace: team1-operator
spec:
targetNamespaces:
- team1

ﬂ fX1E spec.targetNamespaces 513k F & S FH 7 B9 & 22 [H],

LT AT en 3R Al Operator 4 :

ey
I $ oc create -f team1-operatorgroup.yami

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

SERX Operator &4%f5, Operator 5B 1EFAF Operator fpfZ2 (A, FUEHIFEF
ff2eE, {8 Operator B pod & ERR S5 &R TT A #5F0 - 0T ==l A,

HbBER
o ZiHFEEHH Operator

41.7. EBE L en B E AP RELF Operator

TE{£F OpenShift Container Platform Web & %%& Operator I, BAIMT R ZH All
namespaces REB M Operator REEFI2ILH openshift-operators £/ &% E R, XARESHS
PR ZE (AR Operator £ ERE T K FEH RIS RMFI, BRXLRHEINIFIE, 1HSH

"Multitenancy #1 Operator colocation”,

FENEHERERA, BB UREE L ERMAZEFFERZNREFREANHEH Operator RH
RIS F Bh 58 LERIAAT .

FeREH
o RETLUFEAEZR cluster-admin A& i A& EE,

it =

1. FER% Operator #, JFTE Operator ZE&RAIE— MR EH, WREMBZEFAFEKRNEE LS
ISEEEZA I
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a. & X Namespace 7RFR7F YAML X4, %0 global-operators.yaml :

apiVersion: vi
kind: Namespace
metadata:

name: global-operators

b. BT T ROl a4 ZEH] :
I $ oc create -f global-operators.yaml

2. BB E N £/5 Operator 4, Xz IFTH 422 [AH) Operator 4 :

a. T X OperatorGroup FiREFH{R7E YAML X4+, #0 global-operatorgroup.yaml, &#&
spec.selector # spec.targetNamespaces FE&, HE N —1 £/5 Operator 2, 1%Hi%
FEmAMmEZEN

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

BIEEM LB OperatorGroup B status.namespace 2 & ZZF/FE ("), MiX
FHERMEEEAM Operator KHIES, BEXREMMATEMAZEH,

b. IZITLL T an S K0 Operator 4H :

I $ oc create -f global-operatorgroup.yami

B R
o EHENLBMABLEEFREFEM Operator, E Web $H& % B 7E Operator I 12 {E
FABEE L LEHEZEAIET Installed Namespace 3£ ¥, FRLLESS REEfER OpenShift CLI
(oc) #iT. BAEFSEIESHERA CLI M OperatorHub %%,
==
[E5) Operator 22T, H1SR Operator BKEHT, KifiTthaBohLEIBAE L
LEMELREF, B, BXKHIN Operator B3, FHEHEAHERMIEHRIEH
HEREITH,
Heth BHR

o ZFAF#0 Operator $£4b

4.1.8. Operator TYEfi#if) Pod &
BINER T, Operator Lifecycle Manager (OLM) fE%% Operator 3 E8E Operand TE M # T, &fF

pod MBEIMER worker Tim ., ENEEA, EALMERT LR, 15 mMERAESFBIE FILH
I¥ Operator #1 Operands & EI4F E 7 s
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15 Operator #1 Operand TE i ## pod IREBEB LL T o R &M -

1 RIFBFEMNER, HBE pod WERT RK—AH TR, RATH, EIEIERZE, 1 node-
role.kubernetes.io/app, FAFIRRT R, &N, FEATTEVISRENERERE T RRBNMGE, 10
myoperator, FELUSF TR E R LIRS AE B £ BT kTSR

2. MREHEREEBRFENEN pod TREET R L1217, RFNEREXBITIEAEMEE EMT
=, BT EA-MIENSZERERFRET SN RIEMNER. BRI RRKBRETRTT
BLAET pod REEVAERIT =, 5130, myoperator:NoSchedule i5 iR 515 R A ICE BT
pod FEEFEENZ T m Lt, BT R LIAM pod ATLURE,

3. QEEARIAT RIEFESERENTR, MRERITER, MR- PERENER.
L, EOIEsE AL NER TR T pod EMEFEET R :

%} F Operator pod

B 51 o LR B O Subscription X%, fNLLTFERFTR, E Lk, Operator pod MBI ER
ﬂﬁﬁﬁ\\io

%}F Operand pod

B B %R%M Operator, AR LELNIB RO — N BRERF, XA Operator IEMBE
Y EER (CR) MEBZRIE®, FLt, Operand pod MEBRIEE T /L, BRIE Operator EH ey & 20
B RERBEESE RN RHTR, EXMERT, T2NAXNEE XK pod KB,

Hih 5w
o FHAT mFITEIZERMTRFER
o BIRIMBSEH T RILHFSS
o FAT REFHRMBROIRIA

4.1.9. =5 2% Operator I E

FINERT, % Operator B, OpenShift Container Platform =E#15F Operator pod R F| Hh—
A worker TR, AW, EXRLEBERT, BIEFEZ pod AERRETRI—AHTRL,

DUTF AR T IR A RE R B Operator pod AR E TTasi—4H T BN :

o IR Operator EERENFA, #1amd64 =X arm64

o IR Operator EERFEMIRIERSE, %0 Linux 3 Windows

o MNRIKAHE Operator ER—NEN LA FR—HREN LTE

o MNRIRFHEE Operator EENEMBIIR DR, LUB R F R4S SAE M4 M=
& B LB £ Operator #J Subscription X R AR KB, pod KEXMESK pod [ FHK M4 R il Sk 12
#ll Operator pod IREZNME, TRXKMEZHAERRFFARBE pod WAIBRER B —HIMN, pod Xk
BRI RHARSHERXE pod HERIR—T M, 81 Pod RXELME, ERILARSLE pod AEEIT M L.

LURRBER 7 Al {5 F 1 s KB M SR pod KRS B %€ X Metrics Autoscaler Operator S5l 245 E
EERRMEET R ¢

¥ Operator pod BB T S5 s BEER B
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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
#...

ﬂ 3K Operator B pod A 4 7 ip-10-0-163-94.us-west-2.compute.internal 8977 s KB4,

¥ Operator pod B EIF AR EL AT R XEMERHI

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:
- arm64
- 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,

104



5 Operator pod HBEI— N MEE T i Pod XIKHERAI

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:
- test
topologyKey: kubernetes.io/hostname
#...

ﬂ ¥ Operator B pod MBI EH app=test 11559 pod BI7T s EHY pod KEL I,

BhiE 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 EEIE A cpu=high /7% pod 977 m L,
AR
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E 4l Operator pod BB, BRI TEE :
1. RERE Operator,
2. MRFE, FHREREWT RE IO ERmR KB,

3. Y@%E Operator Subscription % R LUK KE 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:
requiredDuringSchedulinglgnoredDuringExecution:
nodeSelectorTerms:
- matchExpressions:
- key: kubernetes.io/hostname
operator: In
values:
- ip-10-0-185-229.ec2.internal
#...

'D 7500 nodeAffinity. podAffinity 2 podAntiAffinity, A x{I2XEMEIERE, E8ETHE
BB AN BEIRER 93
o EIAR pod MBI EMW TR 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 BTR

o T pod KELE
o THEYI KB

o TR R EBIIRE
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4.2. B %) OPERATOR

ENEREIE R, B LUFHLET#E R OpenShift Container Platform §2% L # Operator Lifecycle
Manager (OLM) %%&#) Operator,

INFEE X OLM WA M IRTE A —fp 44 Z2 (A R FH B R &M Operator BIEHT, LARBEABE XL
25 Operator A& 4% Operator WER AL, 1HSHZF - # Operator 34k,

4.2.1. #% Operator B

B %4E8 Operator BiT WIS —NEFVE, FHFIRERFZEW Operator WEFHT, EHLUEREBEHFIE,
LUFF 8 BR B F M B8 3701 18 $a2 U B o

1T R EEFIERN AR BEX R Operator MR, (BN ESFLATE Operator FEIEMAIE, B0, HiHERZIR
Al RE R ETE Operator IRMHIN BREFHIR ZITIRAEFHR (1.2 1.3) HALITHNIE (stable. fast) .

% .
IR BE B %458 Operator BN L L R1HIE [HBYSIE,

LINEE T MG Labs SELL TN AER, RAIEBNEE S EHH Operator :
® Red Hat OpenShift Container Platform Operator Update Information Checker
IReT LR N AR F I 3RE T Operator Lifecycle Manager B Operator, FERREARAH OpenShift

Container Platform A BN EHHHERI A Operator iid, NEEETF Cluster Version Operator B
Operator,

4.2.2. Bt{ Operator BB /&

& AT LUE A OpenShift Container Platform Web 12 & Bl Operator BB HTHE,

R

IR [H PR SRBRARIZ B N Automatic, NIE T T2 RTEFTIEHHE A IREEHTHY Operator MR A IZE]
E5h, INRIEFERRIZ N Manual, NI FSHHEAESOEELT,

SeRFMH

e 2 HIfFF Operator Lifecycle Manager (OLM) %2R Operator.

1. 7£ web ##I 5 #I Administrator LA H, Sf1El Operators - Installed Operators,
2. R BERREHFIER Operator & FR,

3. & Subscription FrZ T,

4. )= Update channel T~ #7458 4 R,

5. REFEUMEMIE, AR/ER Save.
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6. XFiHE Bt ERIE 1T, BEHBIFE. REE Operators - Installed Operators I
m, UIEEREHRIHE, TlE, RERZLH Succeeded 1 Up to date,
X FRAFHRCAERIRAITT I, B LM Subscription £ I Eh#tt A B #1,
4.2.3. FoittEF AN IER) Operator BT

IR ERER Operator BUIT [#X X E ) Manual, 4 H HFTEIFILEH LB EHL, EFHRERD
MF DR,

FoRFMH

e 2 HIf#F Operator Lifecycle Manager (OLM) %2R Operator.

Pk
1. 1£ OpenShift Container Platform Web %5 #) Administrator &/, # A Operators »
Installed Operators,
2. WTFHEFEHH Operator & .7~ Upgrade available ik, mIEEFH M Operator B TR,

3. X Subscription I1% 71, {EfA%E#AENEHFE ST Upgrade status FiL TR, B0 : ©ET8E
£ 27~ 1requires approval,

4. = 1requires approval, A5 Preview Install Plan,
5 REIFIHAATEHFMEIR. EHER, = Approve,

6. 3&[O1E| Operators = Installed Operators T, LUMIREHMHE, 5
Succeeded #1 Up to date,

I3
&
o
s
cot
plg
Kt
oF

4.2.4. B iR

o TEFZ[RMILEH{EF Operator Lifecycle Manager

4.3. NEE AR OPERATOR

TEATF a0 R R ENE LLRIE B OpenShift Container Platform 5% LB Operator Lifecycle
Manager (OLM) %%&#) Operator,

BF

EZREHFHRTERE— Operator g, ENIIBMRINFTTLENE T Operator, %A IEMih5E
2% Operator JRERE FT—L IR, MIBHMHZZEE, F Terminating"RE, H5
B EF R Operator I MERE! "error resolving resource” JH 2.,

MBESER, WHHEH KIS EHHRE Operator,

4.3.1. 5 Web 5] & MEEE IR Operator
SSRFEIE G AT LA Web #2851 & MPTZL 6n 4 22 (7] Fr it BR B R %89 Operator,

FRFH
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BAEEERES

e LME A EA cluster-admin FBRBYNK 7 1517] OpenShift Container Platform 588 Web 221l
AN
Ho

1. 77 AZ| Operators - Installed Operators T H.

2. 7E Filter by name FE IR DI A R FLAE KM EMPREI Operator, ARERE.

3. 1E Operator Details TIE A, M Actions F1ZRAH % Uninstall Operator,
Lt &2 7R Uninstall Operator? X[1E1E,

4. 1% Uninstall Bk Operator. Operator 882 #1 pod. 12BRLLEEIE, Operator fHZ1Ei21T,
NEERER,

IR VER2MIBR Operator EEEM TR, SIEBE LHIRE X (CRD) #M1BE L H
(CR) . Web #ZHI& M ESHETHERE /J?F'FﬁEﬁfX%*&%D#ﬁnIﬁTﬁE%%%Kb/a
B, BIEEE Operator EIFRIXLE, EAIREEEF MR Operator CRD,

4.3.2. A CLI MEE IR Operator
SRTIE N A LUMER CLI MPATE A 4 22 8] A iffR B 2280 Operator,

SeREH
o TLUFEMAESA cluster-admin FRHIIK F i/ [7] OpenShift Container Platform &2&%,

® OpenShift CLI (oc) BRI T{FuL L,

iy =

1. MB{RTE currentCSV FEXFFRIN T 1115 Operator ISR #THRA (40 serverless-operator) .

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

it 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 bk B rép £ 22 A 4B Operator B CSV :

I $ oc delete clusterserviceversion serverless-operator.v1.28.0 -n openshift-serverless
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i th o Bl

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

4.3.3. B3 RIB9T

1E Operator Lifecycle Manager (OLM) 1, NREITRBZES|BMZ R ITE BRI Operator,
& 5] LATE openshift-marketplace fp % 22 [A] R B B LU R SR BVE L -

i th o Bl

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

At, ITHSAEFIINKRBORTS, Operator TTEZRESH TN,

IR LOBA MHBRIT . SEEFARSHRA (CSV) KREMME XX RERIFTRMBITH, EFHOUEITHE, OLM
SEHFRE Operator BIEFRRA,

FoRFMH
o BHE—DRWEITHE, FTIEHERTBED]RIBHA R ER.
o CIINT LAY A IERAR S 2 Bk,

i =
1. MZRZ Operator Hydn 44 22 (A H 1K EX Subscription #1 ClusterServiceVersion X R EFF :
I $ oc get sub,csv -n <namespace>
i 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
2. THIBRITI -

I $ oc delete subscription <subscription_name> -n <namespace>
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3. MHFREREFAR S5 hRA

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

4. 7£ openshift-marketplace &5+ 22 [f] IR BR A A SR IAOVF 1 Y & FRANAE K EC B PR &Y

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

it Bl

NAME COMPLETIONS DURATION AGE
job.batch/1de9443b6324e629ddf31fed0a853a121275806170e34c926d69e53a7fcbccb  1/1
26s 9m30s
NAME DATA AGE
configmap/1de9443b6324e629ddf31fed0a853a121275806170e34c926d69e53a7fcbccb 3
9m30s

5. MERVEML -

I $ oc delete job <job_name> -n openshift-marketplace
IXFE R AR Z R ER TS A Vi [ AR B Pod AR EHOIEE.
6. MIPRECERRST :

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

7. 7E Web #2%I& F{F F OperatorHub E# %% Operator,

o MERBDKRINEFHRE Operator:

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

4.4. izi& OPERATOR LIFECYCLE MANAGER IhgE

Operator Lifecycle Manager(OLM)#E# 2554 cluster B OLMConfig B & Y FTIRE(CR)HITERE. &
BEIE O AT LUME U TR LUS FA SR A K LE Th B,

A T B OLMConfig FHRECER OLM HAETSIRFAIZIEE,

4.41. ZHE%B CSV

%4 Operator Lifecycle Manager (OLM) %%k Operator i, BRINEMR FRTE Operator ECE N M IBIEAN
fn 4 22 (A R A B B EBEAR S hRA (CSV) MTEERIAR, XL CSV #ih E#JF9CSY, FERA - 2HI2REs
TE 0 22 A fp E Bhh A IR E 4

4 Operator EZi& H{& A AlINamespaces ZEERLT, SFANHISEDREEEN BN, SEER

R EAN R ZE A iR Operator IE I CSV, TERBIER A, HHMAEHFREN Operator A
BEEETEE NS TFH CSY 1, EFIN CSVERRERR, 1N OLMMAEFERE. %58 etcd RIEM
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AL B

HT ZEIXE KRR, SEEESTLUNER AllNamespaces iR £ F %M Operator ZHE il
B CSV,

INREEHEHB CSV, NITE AlINamespaces B L2EE M) Operator RIFHE CSV £l
2l openshift e & 22 [F], MASRFEPNENPRZEFR, FEAEHN CSVERSH, Web
PEIEF CLI BT ABEMAR :

o 1 web #EHIEH, HIMTARWIER N BTN R 2R FHE openshift 6522
A EHIE CSV, BIfE CSV ARKFREHRBIB N EZERH, XRFENRIAMD
AR H B ZE B R EFIXLE Operator BYIFIE, FOIREXRHEE LHR (CR).

e 7£ OpenShift CLI (oc) A, EHFAF ALU#EF oc get csvs D BB BERET
Hep&2Ze A H Operator, {H openshift ip & %2 B R EHIE CSV TEEHS S
A I, ZULRREISIINAY Operator AR A, FURELVMH A - €5 4 22 (5] Fh Y
=1,

BEHBEREMNLRE Operator WREFIZKR, KEUTF Web BHIEITH, MMBELETE
REIERI A P& A LUZ T L RS -

I $ oc get csvs -n openshift

o JiiE4 N cluster # OLMConfig *f %, ¥ spec.features.disableCopiedCSVs FE&i%i&E 7 true

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

name: cluster
spec:

features:

disableCopiedCSVs: true )

EOF

Q & AlINamespaces L= Operator Z2AE HI89 CSV

o YUEBSHIM CSVHE, OLM &71E Operator £y 22 A X LEER -
I $ oc get events
i

LAST SEEN TYPE REASON OBJECT MESSAGE
85s Warning DisabledCopiedCSVs clusterserviceversion/my-csv.vi.0.0 CSV
copying disabled for operators/my-csv.v1.0.0
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BAEEEHRESS

% spec.features.disableCopiedCSVs F &Rk KX E N false I, OLM & H{FEMH
AllNamespaces B ZEZEHFTH Operator EFHIBEHIH CSV, HMIFRRIEIREINEH,

Hth

=

P

o LZREREA

4.5. 7£ OPERATOR LIFECYCLE MANAGER HEtERE S #F
INRTE OpenShift Container Platform &3 EZE 7 £FXIE, Operator Lifecycle Manager (OLM) &
B EMFEAEETHEREEEMN Operator, B2, EHALIEE SR Operator kEBZ 2 RRER
FERBEABE XL CAUES,
HbBER

o MERETHNE

o FLEHEY PKI (BENX CAIER)

o FARFHE Go. Ansible #1 Helm BIRER % B R Operator

4.5.1. % Operator W IBIZE

INRECE T EESEREHE ORI, A Operator Lifecycle Manager (OLM) i21THJ Operator &4fE&H
HELNERERNRIERE. SHEE LA LLEITEE Operator BT H RBH X LRIBIXE,

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

FoRFMH

o FHEA cluster-admin FFRAUNK 147 OpenShift Container Platform 52%,

AR

1. 7 Web #4& A 3/ ZE Operators » OperatorHub T,
2. i%# Operator 3+ 5 Install,

3. 7E Install Operator TIE A, {524 Subscription X%, FHE spec OHBTE—NPHEMNUTF
NEZE -

e HTTP_PROXY
e HTTPS_PROXY
e NO_PROXY
4N -
AKX ERSubscription X REB=

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

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

OLM X EIMEF EEN—NATLE, IIREDMEEBET —NMEZE, NFAE=NEEEHH
ihER, FEEEEEMRINMERRATFITRE Operator E3E,

4. =il Install {8 Operator AItRT LAy & 22 (A .,

7

5. ¥ Operator B CSV HIIEMRX G ZERARE, BRURIEFBRERRERE T BE LAEBIMNEE
£. fign, fERCL:

$ oc get deployment -n openshift-operators \
etcd-operator -0 yaml \
| grep -i "PROXY" -A 2

i th 7 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

452 G FABEN CAIUET

LEMEE O F AR BEMS MERERINE E L CA UL, Cluster Network Operator &5 F3 12 L B9E
FHRYG CAIUEBEFN—NEFE (bundle) . ERILUXANEFIIEEA Operator Lifecycle
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Manager (OLM) EiZ1T8) Operator 1, #IREF—HEA (man-in-the-middle) HTTPS VI8, iXiF
KB,

FRFH

o {FHAEZA cluster-admin F{FRHUNK 7 1777 OpenShift Container Platform &&%,
o [FAMBMITRINEE L CAIEHEER,

e £ OLM E&EHZ1TATFEM Operator,

1. TE##7E 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"

@ mEsHAT.

9 iH3K Cluster Network Operator sE A& FHEHL S,

OBZLEERNE, ERIEERSHINHSTHILBAFTIET,

2. BHIRA Subscription X R, FHEE spec.config 284, 1ZE80 AT trusted-ca 2B S /E
HNEEHEEFEBE 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 9
volumeMounts:
- name: trusted-ca
mountPath: /etc/pki/ca-trust/extracted/pem
readOnly: true
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@ WRTHEE, ERM config B4,

B EIRZE LACER Operator I pod.

Bl —" trusted-ca %,

ca-bundle.crt FZ/F HBC B BRSTHE,
tls-ca-bundle.pem & EF N ECE MR IR,

A — trusted-ca BHE#,

QD00

p= =1
Operator BIERE RIRET/EFL LML HA, F LR x509 certificate signed by
unknown authority 1%, BMEFEFE R Operator 1T FFEABE X CA, thak
EXNER, EXFHERT, A LUER Operator BT [#5F mountPath 1% &
trusted-ca B4 /etc/ssl/certs,

4.6. & OPERATOR &

T f# Operator Lifecycle Manager (OLM) FHIRZURE, X FREFM KB REE Operator BRI 1HIE

BEE, OLM L& 7T HFIE X B FRR S U RHATHIRME, XIFHBNT A B iFthiR g

Operator BZ1TR M.

4.6.1. operator 1] [0 R EY

VT AT R S LA TR R B

R 41 TR KR

KR b

CatalogSourcesUnhealthy RAF@ETH—D S DB KRR,

InstallPlanMissing ERADIT IR R E TR,
InstallPlanPending NI IEERES,
InstallPlanFailed TR & 1T X R
ResolutionFailed T 5] ARG L AR AT SR T

ZXIN OpenShift Container Platform & 2% Operator H Cluster Version Operator (CVO)
&, ©fi%%F Subscription X%, 2R Operator H Operator Lifecycle
Manager (OLM) &I, ©1 &% Subscription X%,

=
=
B
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o Rl RIBYIT I

4.6.2. A CLI & & Operator 1T KA

IREI LUER CLI &%& Operator A

FeREH
o ATLUFEAEA cluster-admin B&I A iR EEE,

o B% %k OpenShift CLI(oc).

ff

L=

S

1. FJH Operator ][5 :

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. IEMmSHIHA, $HE Operator 1T KRN K EH Conditions £, 7ELLTRAI
#, CatalogSourcesUnhealthy 42XV EH false KR, FENFTER B FIREBEE :

i th o 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
#...

ZXIA OpenShift Container Platform & 2% Operator H Cluster Version Operator (CVO)
B, ©f}%%F Subscription X%, 2R Operator H Operator Lifecycle
Manager (OLM) &I, ©1 &% Subscription X%,

4.6.3. {§ CLI && Operator BRRIRA
IEAILMEA CLI £ Operator BEIREIA S,

FoRFMH
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o ATLUFEAEA cluster-admin A& 5N EE,

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

1. FIHAGREEFPEFIE, B, KLk openshift-marketplace #4422 [H], 1%n 4422 (A
FERESCRMBXIR :

I $ oc get catalogsources -n openshift-marketplace

it 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. {8 oc describe M5 RENE * B RIBEHFEB AL -

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

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
#...

ELEAIE YD, KEMRIMIRSE TRANSIENT FAILURE, IhiRASRT B FBREILERER
H R A] R,

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

I $ oc get pods -n openshift-marketplace
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=1

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

EaRZEF PR E RN, fEiZemAZERGHBFKIRUE— pod, ERIEAIRAGI
&, example-catalog-bwt8z pod FIRZ 2 ImagePullBackOff, LHIRASRRHIEE RIRIZES|
B EFE R,

4. f£F oc describe S E pod LUKERE L FAER -

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

FRTEBRAE G, R BRI B RIRIFRS SR E IR M AR AL A, Fla0, 3R
BIBHR T REF M ER EE K E UL registry H,

HAth BTR
e Operator Lifecycle Manager #:2#1 58 — Catalog iR
® gRPC 30#Y : RS

o MFLH registry 1/j7] Operator B4
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4.7. 512 OPERATOR &1

YENEREIE R, A LUER Operator Lifecycle Manager (OLM) & Operator 15,

4.7.1. B Operator 514

ENERBEIER, BB ERIE Operator IREM. M Operator £, HUEFTE
i, Spec.Overrides [ H) Operator &£ REE Spec.Conditions [£7I RIS M, LUEEEEIER
A LU Operator [ Operator Lifecycle Manager (OLM) & T A IEMRARSHIE R,

FINER T, OperatorCondition %R {F1E Spec.Overrides #4H, BEIIREHFEIEA
AINA1E, Spec.Conditions BULAREFE, BEE#A A RINKE B E L Operator i#
BTN Lk,

g0, — Operator WERIIRA, BHRASSMERFAALN, EXMERLT, REMEEFAATHH
B, EABSRFEEF K Operator, X ATLLEIT7E OperatorCondition %158 Spec.Overrides %51 #3710
type 0 status k& Operator 4RI,

FeREH
o ATLUFEAEA cluster-admin A& iR EEE,

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

it

1. 4a%H Operator ) 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: "2020-08-24T23:15:55Z"
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ﬂ RFEHEEAFABREREERD True.

4.7.2. B3 Operator LAf#FH Operator &4

Operator Lifecycle Manager (OLM) =Bz BN S ER ClusterServiceVersion %R EIE—1
OperatorCondition &, CSV FHIFTERSSIK P EX#1%F RBAC, LUES Operator A
OperatorCondition X E,

Operator fEE A F &% H B 2.8 Operator £ operator-lib [, LUETER OLM EE Operator [&, ©
LUK E B O, BRI Operator 415X EB N Operator (FEEMEZER, 124/ F Operator 55
T,

4.7.2.1. ZEBRIME

HWTREFARFESR, OLM I HNIERE OperatorCondition I AR AHEAS M., Hit, E# M Operator
Z14H Operator, TERF pod BIFEZEIRNIE H) true BIN X BERINSR 4, XN Operator 124t 7 — /N TR
H, ATFNEERGEHNERRE,

4.7.3. HM TR

® Operator &4

4.8. RITFIEERHEIE ML OPERATOR

SREIE N LUMER Operator HESVFHE LA &% Operator,

Hith 5w

® operator H

4.8.1. T fi# Operator & 5KH&

Operator AIREBE ZARF 21T, BARRRAZEMNRtBAI8ERRE, Operator Lifecycle Manager
(OLM) & Z cluster-admin f{[RF 71217, BRINERT, Operator EEREEERSRA (CSV) Hi5
EEENRE, OLM 2 ER[NHEFEF Operator,

NHIR Operator TERBEESEE MR, FEASEEHER OLM AHANR, £EEE G AER
Operator /RINEIEBFRIF 5 H % Operator, £HBEE ML ARE— LT ERREMPRHIEFEARS K
LIS T2 Operator HAA S FHIIRE,

EREIE T AT LU Operator HE KT 7 —HINRHIAR S MK - KBk, ARSI 7 7E Operator LI X ERE, &
ERETF A GRSl (RBAC) #LNRIBR S IIETSCHERN R NIZTT, Eik, Operator Bik
HUATIX LEH I 5K BR AR fo 1 BRI R 4

WL Operator 4H, EARWINRHIE - LLLEREEHRSEE M Operator, HItk, B% Operator
Framework TEAUZLMIBHAETLH T, N{EM Operator RN FHREFIREE FEHAEL,

P2 Y=
Subscription X R EF B BB R2EH (RBAC) 2ENIIRTMARFAIFESR edit =

admin AGMA, B2, OperatorGroup X RAFTEE RBAC ; ZAEMH L IE R AR IEE
FA %% Operator, 7% Operator 25505 E RIR R EFR,
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FEFF Operator HE ARSI REXFHFERIATILA ¢

APIService #1 CustomResourceDefinition 7TiREFE OLM £/ cluster-admin & &30,
AR5 Operator ZHAEKREXBIAR 55 MK 1% F B A & BRI R

517, Operator A8 X IR Operator I B R HIFETE ARSI P IR SHIARSEFE N, R
Operator 153K T HBHR S SEFIMNER, RESKW, FHEREHMER, UEEHEENE
5 R R R FROR 0] L

4.8.1.1. &=

/RZ

EBE

BEAEER ERES T Operator B, Operator Lifecycle Manager (OLM) &ZELLITIE

EHTIENFET — Operator HFIEE TIRS K7, BREZS51% Operator 4 XEAHIFRA
Operator, FRIEHE N AR 5K P IR HIARRIZ 1T,

EHETEOFERT — Operator H, BRIEEEMARSMK 7. OpenShift Container Platform &
FrExRAYE, REKEREBERINITH, HRITREFMAY Operator,

S FRIEERS MK T B9IAE Operator 2H, SERBEINIT N, F R FREFFY Operator,
SEBHETIE N EH 7TUA Operator HFIEE TARSS M 7. OLM ZHFINAE Operator 4K EARYE L Al
HRiZ1T. PHE Operator A Ja, ©REHMREFIRIBEENRSSK - IRESHNRZTT, 5
Operator —##,

H Operator 438 ERIAR 551K 7 B RIS BRANBR L BB 2R, =& T BRSSIK - # e A #T AR 5K
F. YA Operator A /G, ©REFTLEHBRIEFHEHIRSIEFIRGHNRIZT, 53
Operator —F#,

SEREEIE 51 M Operator AAAMIERARS M . BRIANIT RS, HATREFMFAN Operator,

4.812. ETER

%Y Operator HE5RFSM Y E, FHERESHAL T Operator i, Operator Lifecycle Manager (OLM)
KERALUTIER :

1.

2.

4.8.2.

OLM £IREVA BT BN R,
OLM FREX 5% 1T [ #8 X B89 Operator 2H,
OLM %€ Operator HREBEE T RS,

OLM TERS K FSEENGIE—NE i, FERIZEERNE N imELEE Operator, XA HR
Operator & KBMEMIUBRIAALBRHITE Operator 2H AR AR SS K 7 BOA BRSE A,

OLM B —1MARSSMK 7, £ CSV ARIEEHNIRE, FHNHEDEE Operator, Operator f1R1E
Fr o EERIBR 55K 92 4T,

FRE Operator 436 [

%}y Operator Lifecycle Manager (OLM) _E# Operator REMAFIRESEREFINI, ERRSK S
Operator £ %8k,

SRHEEAAEEARD, —4H Operator REIEIIEE 6B 2[R,

a1 s oaa
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JoREH
o METLUFEAEZR cluster-admin A& i A& EE,

o B% %k OpenShift CLI(oc).

ff

L=
1 FEaRZEE

S

$ cat <<EOF | oc create -f -
apiVersion: v1
kind: Namespace
metadata:

name: scoped
EOF

2. 9fEg Operator BFIRPRSER], UF R OIEFHRSK . HXABNABYE,

$ cat <<EOF | oc create -f -
apiVersion: v1
kind: ServiceAccount
metadata:
name: scoped
namespace: scoped
EOF

NEEENR, LUTRERTRSIKEREE S ZE R TEMRIERNR, MR,
BENRBARIRE -

$ cat <<EOF | oc create -f -
apiVersion: rbac.authorization.k8s.io/v1
kind: Role
metadata:
name: scoped
namespace: scoped
rules:
- apiGroups: ["™"]
resources: ["*"]
verbs: ["*"]
apiVersion: rbac.authorization.k8s.io/v1
kind: RoleBinding
metadata:
name: scoped-bindings
namespace: scoped
roleRef:
apiGroup: rbac.authorization.k8s.io
kind: Role
name: scoped
subjects:
- kind: ServiceAccount
name: scoped
namespace: scoped
EOF

Ael
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3. fEIEER A ZE A A OperatorGroup #f%R, 1% Operator HUIEEMI G ZZ2 A BIR, LAHA
REFMIANRF Z A2,
A4, Operator HAVFAFAEERSIKF, EEL—FHhAIEBIARSIK S :

$ cat <<EOF | oc create -f -
apiVersion: operators.coreos.com/v1
kind: OperatorGroup
metadata:
name: scoped
namespace: scoped
spec:
serviceAccountName: scoped
targetNamespaces:
- scoped
EOF

TEIEE R L A R R Operator X KELE I Operator 4, HIbth&XEEIIEERIRS
o

4. TEFEE ML LA IE Subscription TR L% % Operator:

$ cat <<EOF | oc create -f -
apiVersion: operators.coreos.com/vialphat
kind: Subscription
metadata:
name: etcd
namespace: scoped
spec:
channel: singlenamespace-alpha
name: etcd
source: <catalog_source_name> ﬂ

sourceNamespace: <catalog_source_namespace> 9
EOF

ﬂ EEEFETHEEMGERPIUTERE RGRERPHE TR,
Q HEE QI B IR 6 & 22 (],

51% Operator AR EXBIFTAE Operator E{XRF HIEERS MK A R FHIFPR, #03R Operator
TERPBRBH AR S SEE, RERKWFF B RERER,

4.8.2.1. 4RI EEFLER

Operator Lifecycle Manager (OLM) {#F3 Operator L8 EMIRS K P OB BH S EELEN
Operator f8XHILLFHIR -

e ClusterServiceVersion
® Subscription

® Secret

e ServiceAccount

® Service
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e ClusterRole 7 ClusterRoleBinding
® Role # RoleBinding

E4F Operator IRHZIEE ML, KHEEATUEEARSIKRTLUTHR

p= )1
UTAeRE—TERTRA, BX Operator AIREEZ EXIA#LMI,

kind: Role
rules:
- apiGroups: ["operators.coreos.com”]

resources: ["subscriptions"”, "clusterserviceversions"]
verbs: ["get", "create”, "update”, "patch"]
- apiGroups: [""]
resources: ["services", "serviceaccounts"]
verbs: ["get", "create”, "update", "patch"]
- apiGroups: ["rbac.authorization.k8s.i0"]

resources: ["roles", "rolebindings"]

verbs: ["get", "create”, "update”, "patch"]
- apiGroups: ["apps"] ﬂ

resources: ["deployments"]

verbs: ["list", "watch", "get", "create", "update", "patch", "delete"]
- apiGroups: [""]

resources: ["pods"]

verbs: ["list", "watch", "get", "create", "update", "patch", "delete"]

w@DD@JEE{ﬂ%ﬁE’%ﬂE, gne4t B RBIERE R pod,

A4, SNRAE{T Operator $8E T pull secret, AR ANLL TR :

kind: ClusterRole ﬂ
rules:
- apiGroups: [""]
resources: ["secrets"]
verbs: ["get"]
kind: Role
rules:
- apiGroups: [""]
resources: ["secrets"]
verbs: ["create”, "update", "patch"]

ﬂ ZFEM OLM #p 4 22 8] HFREX secret,

4.8.3. Operator B %1/ [n]i2

L2 BBk 4% A openshift-marketplace H | Operator B3k, HB3XH Operator RIBH4AFT
B RZE[Al, TEH M ZE (A AR AER B UEE Operator £ B kMR —ap & 22 [ A A,
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EREHTENRAIERT Operator REMNRMERE £, SHEEAREEEH— S IEHISKRE 1T A
FREH Operator £&, X AILUET LR VERSETN -

1. ZRAMERIAEEE R,
2. EMMZREAEX Operator HHE—MEZEFRFEABE L. RENER.

o EEMHZRIAB OperatorHub BEIR

o HEEEPRMEFIR

4.8.4. tFEHERRTN R 22K
IR A ERDIRT S 2 Operator REEKRM, HRBLUUT REH HE R,

AR

1. &% Subscription R, HREHE—1EM InstallPlan X7 RBXT KR35 A installPlanRef, %
% i EH Operator A 2% ZH [Cluster]Role[Binding] :

apiVersion: operators.coreos.com/v1
kind: Subscription
metadata:
name: etcd
namespace: scoped
status:
installPlanRef:
apiVersion: operators.coreos.com/v1
kind: InstallPlan
name: install-4plp8
namespace: scoped
resourceVersion: "117359"
uid: 2c1df80e-afea-11e9-bce3-5254009¢c9¢c23

2. & InstallPlan *7 RBER SR BEREE R ¢

apiVersion: operators.coreos.com/v1
kind: InstallPlan
status:
conditions:
- lastTransitionTime: "2019-07-26T21:13:10Z"
lastUpdateTime: "2019-07-26T21:13:10Z"
message: 'error creating clusterrole etcdoperator.v0.9.4-clusterwide-dsfx4:
clusterroles.rbac.authorization.k8s.io
is forbidden: User "system:serviceaccount:scoped:scoped" cannot create resource
"clusterroles" in API group "rbac.authorization.k8s.io" at the cluster scope'
reason: InstallComponentFailed
status: "False"
type: Installed
phase: Failed

FRAERPRER :
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BAEERAES
o AIEKRNMBTIRER, SIETREN APIZH, AHIF rbac.authorization.k8s.io ZHHEY
clusterroles.
o HHRAM,
o FERER . is forbidden RN A % E RIH TR EINATIX —11F,
o HEAEFEHMFTRNAF BT, AFIHIERRZ Operator HHAIEEMIRSK

o BIFEH : KESEHRNICEREN,
A TERR S I ANRTER IR, SATEIEACHRIF,

v pa =

Operator Lifecycle Manager (OLM) BRIRIRHEE—RZiXHTEE RS
%Q
4.9. BB TE X B

SEEHEE 51 Operator BR4EH A 51 AT LA# A OpenShift Container Platform #J Operator Lifecycle
Manager (OLM) L4 S X AIEMNBIRIT A E LB K,

BF

Kubernetes EEIF A G ZEEARA P HIBRAOELE AP, ELL, M{FEAMIER API B9 Kubernetes
Mz A<#9 OpenShift Container Platform iR A&FF48, Operator FToiE& & AMIER API B9 AP,

MREHEBHFERBE XL BXR, FSHZEEH Operator 5 OpenShift Container Platform i
AHFEAME, LTHESEX Operator EEMMEHRHETIBRNIFAER, LUABNER T
T A B e AR FR,

HihBR

o ZTHE1RMHH Operator B3x

4.9.1. FoRFEM

o B%&%& opmCLI,

4.9.2. £EFXHHB R

HF X H 72 Operator Lifecycle Manager (OLM) BRI RITER, ER2ETF4XA (USON
= YAML) FEBH SQLite BEERANFARNEBEY, HEEERAEHRS.
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BF

M OpenShift Container Platform 4.1 718, EKIARIZLIEIREEA Operator B SRR F X4
BB FEX A, @i LUTER SQLite BB ZER R LM 4.0, AT OpenShift
Container Platform 4.6 FIZRIAZLIEIR LAY Operator B %,

5 SQLite BIEEMXERD opm Fah, IREHZIEEEHRFR, FHRELUGHREHH
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
TR A LLRMER oc-mirror i BT FFE R ZEE mirror R .

4.9.2.1 QIBE T XA B XEif&

ST LUER opm CLI QIE— 1N BRE&, eERAxE (EFXHLIER) BA (USON K YAML) ,
EHEF M SQLite $IEEEB R,

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

o CIBRINF AR HEZTITRF Docker v2-2 BY registry,

LY
I $ mkdir <catalog_dir>

b. iZ1T opm generate dockerfile #5454 B AT 1482 B Sk Hi{R A Dockerfile :

E/
$ opm generate dockerfile <catalog_dir> \
-i registry.redhat.io/openshift4/ose-operator-registry:v4.15 ﬂ

ﬂ A -i ISR E B HLIEEMER, BN Dockerfile {5 FARRIAB LiF 5.

Dockerfile il 5187 L —S P EIRM B X B XA THRAKNRBXH :
SRRz hN

O
— <catalog_dir> @)

L <catalog_dir>.Dockerfile G

@ xExX

9 Catalog B3
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9 opm generate dockerfile #p % 4 B 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_dirs/index.yaml

operator B package, name
TERIEEMZIT I BIA IR HE

Operator #J README.md & & & SRR 1%
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| g

ﬂ RIS SR spec
@ ERBEXHHEE

8

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

ya s i

Gk

PR ELBE— M,

;%l-‘:-{

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

1

il

p=li
o)
3R
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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. A RHEEE N O
I $ echo $?

it Bl

| 0
5. i1 podman build S B R

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

6. FF B RKERHEEER] registry :

a. NRFE, 1217 podman login 4 5 BFr registry H1TERIIE -
I $ podman login <registry>
b. iZ21T podman push %4 E#E% B SRR -

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

HinBR

e opmCLI&ZE

4.9.2.2. BT IBE T XA B KB

R LAMER opm CLI B =T IEEAE T XA E AN B FE&, @i RIIA BXEERNIAR,
BRILREFEEHRE R, fim :

o NN H4E

o HERE S

o EHIBENMHERE

o AR EME. FEMMASHNFTRER
RE, EAILRREERWE B RBERRA,
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HE, MREBIEHR registry LBEBBEFHE, EAILUER oc-mirror CLIHEHENEE
& EIB 1 registry B B3I MiZ B R R B HBURR A P ESE MM R,

BX oc-mirror EHFLLBAAIMELER, ESH"BHEHHRR registry AR"ERD, HF7l
=" oc-mirror HH BT E BN LR FERIFR B

SeRFM
o TEEMNIFULELBLUTHE :
o opmCLI,
o podman kA 1.9.3+,
o EFXHHBRH K,

o BREESIE XM T ERRLr B L1,
INREEBIBIER catalog Bk, EUBBERIFEK Dockerfile, MNEEZFER, 15S
" Gl R T ST B SRR AR R 9D BR L B SR 5 IR,

it

S

1 LA YAML &350 B R RGN FIRENE catalog B XA B index.yaml ST :

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

i HE, EALUER -0 json FRRELL JSON i H.

2. FEMH index.yaml X4 R BB N RIS

BF

EBFHAGMACRE, RAERETHEF—1TAF, BRZAAHEEXHRE
MADEHEA T SR EFIE L EHRRE, UBRERZREANA,

e ZEUNIN Operator, HIZR"CIBETFXHHNBXERK TRPLBEHE., HHASMIESRE
B PRI AT HRAF,

o PR Operator, EMERSH#HEIE¥%B olm.package. olm.channel 1 olm.bundle blob
EI’J% o UTHRBERT —NREMMRNES, FTEMERFMER example-operator # {4

icon:
base64data: <base64_string>
mediatype: image/svg+xml
name: example-operator

‘ Bl 4.2, R Z B =6

| defaultChannel: release-2.7
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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'

- 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

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: vialphal

- 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

e Ej Operator RMHEHFAELR, HREESHHEHSH index.yaml XHHERWERHH
—* deprecations.yaml XX, &% deprecations.yaml XXH &R IE, ESE
"olm.deprecations schema”,
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3. REEHNEXR,
4. FIEBX :

I $ opm validate <catalog_dir>
5. BEBE :

$ 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 #]
OperatorHub BC & %R,
2. AMERBEHEHRINEBKIER, LUER pull spec BFEHBIE KEK.
MEELER, BERHATH RINER R EEBERRMNE TR
3. EBXRATF READY SR &SJE, # A Operators » OperatorHub T, REEMBEHWENRES
R BRTE Operator FZRA,
HAth 5T

® Packaging format = Schemas — olm.deprecations schema
o fFFH oc-mirror BT FFIEEERILEE mirror & — Keeping your mirror registry IR E B #H

o MEERFRMETR
4.9.3. &£F sQLite BB

BF

Operator B3k SQLite HTBERXZ— 1N FHAMNIIEE. FTRNEMDASEE
OpenShift Container Platform /1, FS4kLitE s, B2, XMBERTLUEHLITHRA
RgitbR, BRENIEHIIEREHER,

& X OpenShift Container Platform A E 3 SR EBETHREM RFIIR, 15S [
OpenShift Container Platform & 1T3E1CH 2 F AR ZIEER 5

4.9.3.1. B ETF SQLite M3F&BI 5 &
R BT LAE S opm CLI #R4% SQLite HRER R OIRRE 55,

FoRFM

o B%&%& opmCLl,
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e &7 podman kR4 1.9.3+,

o DRI DIRIRFFHEETIZFF Docker v2-2 B registry,

1 JE— P HRRAE|

$ opm index add \
--bundles <registry>/<namespace>/<bundle_image_name>:<tag> \0
--tag <registry>/<namespace>/<index_image_name>:<tag> \9
[--binary-image <registry_base_image>]

ﬂ ERINEIZRS | RHIRA a5 &LLE S 2 RIFIR,
9 FERBIREERNHRIRINE,
g A%k« AT N BRIREIRSAEIE registry E B,

2. [SFEBIRIRHEIEER] registry.
a. MMREFE, 587 registry FHTHREILE :

I $ podman login <registry>
b. H#EXXRBIH :

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

4.9.3.2. BHET SQLite MR35k

1E¥F OperatorHub EEE HEASI A B E LR IHRGMWBRRE, SHEE N LS TREASHERINE
REIHREFRIFEER EMT A Operator &I,

& A LUE A opm index add @4 X EHEFEENFRSIHiK.

SeRF M
o B2%&%& opmCLl,
e &7 podman kR4 1.9.3+,
o EFHEZEE registry BIFRBIHE &,
o 5|ARBIHHRIIAE BXIR.

L BERINRA ARG RER ARSI -
$ opm index add \

--bundles <registry>/<namespace>/<new_bundle_image>@sha256:<digest> \ﬂ
--from-index <registry>/<namespace>/<existing_index_image>:<existing_tag> \9
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BAEEERES

--tag <registry>/<namespace>/<existing_index_image>:<updated_tag> \G
--pull-tool podman

--bundles IIEEEERMEIFREIHH. LLUES 2 REVISIH SRR,
--from-index /1 EH8 E  BIHEIZEHIFRE ],
--tag PR HEE BN AR EHTRIRE | BRI B ITE,

--pull-tool FREHEER TR A RHEHNIE,

0O099®9 —

Her:

<registry>

187 registry B9EHNLE, #0 quay.io =X mirror.example.com,
<namespace>

{8 7E registry FIap 4422 [H], 40 ocs-dev =% abc,
<new_bundle_image>

IEEZERINE registry TS 2R, 40 ocs-operator,
<digest>

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

<existing_index_image>

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

1B Z RIHEERI RIS, 10 4.15,
<updated_tag>

EEEN ARIEMRSIHREMEEINE, 1M 4.15.1,

~BleeH

$ opm index add \

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

--from-index mirror.example.com/abc/abc-redhat-operator-index:4.15 \

--tag mirror.example.com/abc/abe-redhat-operator-index:4.15.1 \

--pull-tool podman

2. HEXTHTHOSREI B

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

3. Operator Lifecycle Manager (OLM) &TEFEHMN R Bshiil B RIR+P 5| ANESIHE, 15
FREERIRMF TGS

I $ oc get packagemanifests -n openshift-marketplace

4.9.3.3. 11 EETF SQLite BBtk
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E T Operator Bundle Format B93&B|#51& 2 Operator B XA RLIRIB, EATLUTIES prune (15
) REEENTHIIRUNANERS], CIERSEEBEN Operator KRR IAIA,

FRFH

&4 podman iR 7 1.9.3+,

e grpcurl (B=FmHITIE)
o B%&%& opmCLl,

o jjlAl3z#F Docker v2-2 B registry

1. &5 B¥5 registry #H 1T BP AL -
I $ podman login <target_registry>

2. BECECRECESRIhRHaIIR,
TEREEASHPIIRESHKR. B :

a.

i
$ podman run -p50051:50051 \
-it registry.redhat.io/redhat/redhat-operator-index:v4.15

it Bl

Trying to pull registry.redhat.io/redhat/redhat-operator-index:v4.15...
Getting image source signatures
Copying blob ae8a0c23f5b1 done

INFO[0000] serving registry database=/database/index.db port=50051

b. F— M ERMKIRRIER, FA grpcurl S SIREXAZRS | IREMEE IR :

I $ grpcurl -plaintext localhost:50051 api.Registry/ListPackages > packages.out

c. 1% package.out X, FAEZRBAELIIRAMP NG LT FH0 -
Reasxk qErnpol

"name": "advanced-cluster-management”

}
{
"name": "jaeger-product”

}

{
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"name": "quay-operator"

}

d. E&HIT podman run e THAIRRTER, & Ctrl 7l C (F LB HE,
3. IBITU T oo REEEEN I UANREIRRE :

$ opm index prune \
-f registry.redhat.io/redhat/redhat-operator-index:v4.15 \ﬂ
-p advanced-cluster-management,jaeger-product,quay-operator \9
[-i registry.redhat.io/openshift4/ose-operator-registry:v4.9] \
-t <target_registry>:<port>/<namespace>/redhat-operator-index:v4.15 ﬂ

FETEHREL
ERBNYHARESRER.

-

HRSEAT IBM Power® #1 IBM Z° £if& : Operator Registry £l 5{&#15 BH: OpenShift
Container Platform 5 &f £ R AR AR A L ERIPRES

Q BT EEMEIHTRSIHRIE E R,

4. BT TSRS HRIRHEEEI BT registry:
I $ podman push <target_registry>:<port>/<namespace>/redhat-operator-index:v4.15

Hrh <namespace> 2 registry _EREMIIA B R ZEA,

4.9.4. BXKIRHM pod REHEA

OpenShift Container Platform 4.11 8| AT Pod Z£/#A, LR pod Z&irkE, HERAET SQLite B9
B #& XM B R R IE OpenShift Container Platform 4.11 Toi%i217 2R pod 2 &R X 89
opm CLI TEMARA,

£ OpenShift Container Platform 4.15 A1, & ZE[FBIEBZ IR pod Z&5Hl, BRNKNEREREER
XEH legacy.

11X 7ELLEHI OpenShift Container Platform X {ThRAH EIEFFA & ZE RIFEARH R Hl, UK EZIR
s, BRIR pod HIHRE LTI 5 %R pod @& ERE, MNREME XREEGEERRMN
pod &2, NIIBAME N ERRZEAM pod B M AR,

MREFBLUZRARIZTET SQLite WBRIE pod, NIARFEETE OpenShift Container
Platform 4.15 FE# B xR,

B2, BUUERBUEERBRBFXFEEZIR pod Z2EH TiE1T, MNREBAFINE LM
REBFRBERZIR pod Z2iEH Ti217, EBHBRBRETEASTELER OpenShift
Container Platform fRAH1217,

ERNBEXEE, BALLBLTRUATE—RIEREASZIR pod ZEimHIHFRAN
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o FERBE TR ENE T XM B FE,

e {#FH OpenShift Container Platform 4.1 kB &R A 4 #HY opm CLI TERAEFHEM B KR
%

SQLite #IEFEBEXEABCFR, BMAWAELRF, EUBHNATRAS, FXHF
SQLite BIEFEKR, BRNFEIBEETXHMERIZER. M OpenShift Container
Platform 4.11 7118, ERIABIZLIEIRMAY Operator B RUE T XHHBFHR AL, ETX
HHBRE5ZR pod 2 H &S,

RGBTSR SQLite BIEFEBXHR, NFERIBIETXHHNBEFREK, ETLUGEREEE
RAHREINPRIZIT,

Lth

=

P
o THMHAEE podREHEA

\

4.9.4.1. ¥ SQLite BIEZEH IR ETFCHHBERER
B LS EFERN SQLite BIRER LB REH NETFTXHHEFE X,

FeREH
e SQLite BUEEBXIR
o TATLUFEAEA cluster-admin B&MAE iR EE,

e T {EifE OpenShift Container Platform 4.15 & 5 #J opm CLI T EMRFThRA

ZITUA T4, ¥ SQLite BEEB X IBIETFTXHHNER :
I $ opm migrate <registry_image> <fbc_directory>

2. BT T e, NIEMEFXHRE FEM Dockerfile :

$ opm generate dockerfile <fbc_directory> \

--binary-image \
registry.redhat.io/openshift4/ose-operator-registry:v4.15

S

o KA Dockerfile ATLAMIER, FRic FHH#EEE] registry,

il
e

Lth BT iR
o HEREPRMEFIR

\

4.9.4.2. B8 SQLite BUBAEBH*HE &K
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BAEEERES

&\ LU#E A OpenShift Container Platform hRA %4 7589 opm CLI TEMRHATIRAERE SQLite #IEEB &
Bifko

FeREH
e SQLite BUEEBXIR
o IATLUFEAEA cluster-admin A& 5N EE,

e T {Fuhi t OpenShift Container Platform 4.15 & #i#J opm CLI TEBHTIR A

o ZITUUTH%E, FH opmCLI TENRFRAZTEB R :

$ opm index add --binary-image \
registry.redhat.io/openshift4/ose-operator-registry:v4.15 \
--from-index <your_registry_image> \
--bundles " -t \<your_registry_image>

4.9.4.3. Eci& B X< LA AR B BRIZ 1T

INRIEAIRERT SQLite BIEEBFEHR, B TIBIETXHHBEFBIN, ERILUPITUUTEREU
AR ERIRERIA pod RE 5 GBI RRAIZT

o EERRENFFNFERLEEAKEN legacy, IIRFATRRENE RERIBNRZ1T, B
FEIANE KL EELXEHRN restricted,

o NEUESFFN pod & HITMDE KIR & ZE A,
SQLite $iEZEB XN EFA, BMARLIESR. EURNEITIRAS, Tk

SQLite BIEZERRN, BREFEIBRIETXHMEFBN, EFXHHNBEFREZIR pod
LIRS,

Lo~

FoRFMH
e SQLite ¥¥EAEE TR

o ATLUFAEA cluster-admin B&M A iR EE,

o IIZITHAEFN pod BL M AR baseline = privileged B pod B9 B Frés % 22 6]

1. @51 J¥ spec.grpcPodConfig.securityContextConfig /7% % & legacy 45
CatalogSource & ¥, #1TFHIFTR :

CatalogSource & X <l

apiVersion: operators.coreos.com/vialphai
kind: CatalogSource
metadata:
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name: my-catsrc
namespace: my-ns
spec:
sourceType: grpc
grpcPodConfig:
securityContextConfig: legacy
image: my-image:latest

R’
1£ OpenShift Container Platform 4.15 &1, spec.grpcPodConfig.securityContextConfig = %

EINZE N legacy. TELLEHILITHRAAR, TXIBINZERNEHN restricted, MNREERT
EEZREETZT, BUUEFIIFEFEEEN legacy.

2. Yq%E <namespaces.yaml X4, FHKH pod T EAIERINEIE RRMAZEF, WA
s :

<namespace>.yaml X #R 1

apiVersion: v1i
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 1 4p & 22 (5] R N0 security.openshift.io/scc.podSecurityLabelSync=false 7% 3 %
] pod Z2HI5%E RS,

Q N pod £ A pod-security.kubernetes.io/enforce /1%, J$Hr%i%EH baseline 5

privileged. f#F baseline pod RLEEL, MRIEGAEHPHEMITIENHEER
privileged EZE .

4.9.5. EREFRMB KR

5 B &R I0E OpenShift Container Platform &B¥0 N 7 4TI %% Operator, SEEFEIE 51 A LA
#—1 CatalogSource %/ §K5|FA3R5|%i&. OperatorHub B XIRFREFT A R@E.

R

HE, EALUER Web #HIAEE BRI, £ Administration » Cluster Settings —» Configuration —»
OperatorHub TTEA, = Sources W&, EWAILEREAOEE. FiHh. MR, ZEMNEBERBRMIR,

FeREZH
o EBRFHEETRBIEHIRE registry,
o REILIEAER cluster-admin A& 1 n&EE,
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JILTE

1. fllEE— CatalogSource *f RF35| HZRBIH &K,
a. RIBEHHRELRLULTHRE, FHEEHERFN catalogSource.yaml 34 :

o oo o 9O

5]
6]

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

name: my-operator-catalog
namespace: openshift-marketplace ﬂ
annotations:
olm.cataloglmageTemplate: g
"<registry>/<namespace>/<index_image_namex>:v{kube_major_version}.

{kube_minor_version}.{kube_patch_version}"
spec:

sourceType: grpc
grpcPodConfig:

securityContextConfig: <security_mode> 6
image: <registry>/<namespace>/<index_image_name>:<tag> ﬂ
displayName: My Operator Catalog
publisher: <publisher_name>
updateStrategy:

registryPoll: @

interval: 30m

MREHLEERFENFIAEMAEEFNAF£BTA, F18%E openshift-marketplace
mRZEE, BN, EEILUEE— DN RREH G R R KN BRI TR H R Z a8 %
&) =T A

Al : ff olm.catalogimageTemplate T f# % B HR5|HEEH, HERA—ITHZA
Kubernetes SREfNR AL R, N4 BHRIT 16 EARMRIT TR,

157 legacy =X restricted f9({E, WMREBHXEIZFER, NEIMEN legacy, FELLEH
OpenShift Container Platform & {ThRAm, it RIZKIAE N restricted, MNREHIBRT
SE(E M restricted TURIZ1T, BIEFIIFHFEIXEN legacy.

EERBIHR, MREAHGKBMGEEETIIRE, W0 :v4.15, NBXR Pod RKfEMAHK
pull 5% Always, XFEIKE pod IATEE I BSRBTHEEKR. MREEETHE, 40

@sha256:<id>, NIFHRIIENEEE /) IfNotPresent, XEIRE (NIE T R L R FTEMIEE R
i RIELER R

BE L B R RIS & TR,

B SR AT LL B S E#T AR A LR ST

b. fHFIZ {4 {E CatalogSource % :

I $ oc apply -f catalogSource.yaml

2. FAERINEIELTHIR.

a. 1% pod:

I $ oc get pods -n openshift-marketplace
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i th o 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. IEBERIR :

I $ oc get catalogsource -n openshift-marketplace

it Bl
NAME DISPLAY TYPE PUBLISHER AGE
my-operator-catalog My Operator Catalog grpc 5s

c. RERHRFSR

I $ oc get packagemanifest -n openshift-marketplace

it Bl
NAME CATALOG AGE
jaeger-product My Operator Catalog 93s

IWTE, &R LATE OpenShift Container Platform Web 24 #if1d OperatorHub %22 Operator,

HbBR
e Operator Lifecycle Manager #:2#1 58 — Catalog IR
o MFAE registry Vi[A] Operator BIFE {5

o RRHIEAN (pull) ZRE&

4.9.6. MFh7E registry 1/j[7] Operator B9 {5

R 5 Operator Lifecycle Manager (OLM) B Operator XN E L HRITEEEZTES L HHEIUE
HIREREIR registry (BFFAFLAE registry) HF, EEINERT, OLM # OperatorHub & TT/ARI AR
&, EEAIHRIER, TUEE—NEE registry BEEIEH pull secret, BIFBIA—NHEZNBFRH
pull secret, OLM BJLUM RS secret B E Operator #1E kM & R A h AR FH TR,

Operator 3 H Operands AR E MR IR AT BER T E 1 NFAB registry, X FiXFEMR, OLM RAIEF
secret BRI B IR &2 E &, (BEOBIEEIETLURINE L BSEE%EERE pull secret A1, KA IHAMH
A AR S5 R, LU FARR & RO [RIANBR,

TEREH OLM EIBH Operator @& A& HBYRIEX I MIABRES, NiZE R T RBFRG

5RB15H&

CatalogSource X R AT LAS|FAFRBI5RE, ZHRIRER Operator AR R, HIENEEERE
registry IR HIKMBE XRIT S, MNRFEIFRITEEIE registry 1, AJLUFER secret /7 BHL
BRiA 1A,

WP B &
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BAEEERES

Operator A BFIR B TEIBIF R, HEITA NBRHEER, KK Operator W—NMFERA., AR
BxBEHAS|HNEMRBSFHBRITEE—NHZ N AE registry 1, ATLUER— secret /5 AHIEY
(pull) VA,

Operator #1 Operand £if&

IR ME FKIRLLEH Operator ERAFAE R, X F Operator R AGHE W IHY Operand iRz
—, Operator JiERE, RNBBLEVNFEN registry Bp551E, EBKIEFS|H secret A%
{8 OLM ¥ secret B EIZ % Operands B PR €34 22 (6] AR,

MR, BREIEFIERAINE openshift-config #p# 2 A YL FHEEES pull secret B, 1% secret 124t
SERE EFRAMAREININ., B, MRARFSIENEERE, NEE pull secret FRANEI B HrFE
R 22 HH default BRSSP b,

SeRFMH
o MEDFE -—NREEMEIA registry FRILLTZ— :
o —MERBIBHRE FHR,
o —/ Operator 4} S5 &R,
o — Operator 5% Operand #if%.

o TATLUFAEA cluster-admin B&MAE iR EEE,

it
1. NENDHEHIFLAE registry BJE secret,
a. EREIFAE registry LAOIERSEF registry FEIESH -

I $ podman login <registry>:<port>

v p= Y=

registry TIER AR RATBERRIBRA T E X R registry WA LENARM
BRARR, %F podman CLI, BRIAIEN
${XDG_RUNTIME_DIR}/containers/auth.json. */F docker CLI, ERIAfIi&E
7 Iroot/.docker/config.json.,

b. BB AE secret REE—1 registry BIEIE, FHEHIEM secret FHZ A registry B
ik, FZ4 % F R CatalogSource Al B3EZ ™ secret, OpenShift Container Platform &
X LE secret BF N — DRI EEIESE, UEEFRGREUREFAER,

EINER T, registry EUESXH AT LAITE— registry REEZ A registry 5% N EEEBFEA
=R, BIAEHSTHNLRIRS., i :

HNEA registry FEEEUERISCH

{

"auths": {
"reqgistry.redhat.io": {
"auth": "FrNHNydQXdzcINgdg=="
}

uay.io": {
"auth": "fegdsRib21iMQ=="
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|3
"https://quay.io/my-namespace/my-user/my-image": {
"auth": "eWfjwsDdfsa221=="

|3
"https://quay.io/my-namespace/my-user": {
"auth": "feFweDdscw34rR=="

2
"https://quay.io/my-namespace”: {
"auth": "frvkEews4fescyq=="

}
}
}

BT XHRTFRETERLE secret, HRRNEBNXERFMHE— registry BIIFE, X
AEAUTAEZ 5K :

e {#fH podman logout <registry> &35 &S registry HFREILE, BEEREE -
registry,

o Uik reqgistry UL, I registry FEIED FFUAEHES AN XS, 0 :
H—A registry FEEEUERSCH

"auths": {
"reqgistry.redhat.io": {
"auth": "FrNHNydQXdzcINgdg=="

}
}

FE—A registry FiEEIERISTH

"auths": {
"quay.io": {
"auth": "Xd2lhdsbnRib21iMQ=="
}

}

c. 1E openshift-marketplace @54 Z2 [A] R |3 secret, HPEEFA registry BIEFRIIEE
ik :
$ oc create secret generic <secret_name> \
-n openshift-marketplace \

--from-file=.dockerconfigjson=<path/to/registry/credentials> \
--type=kubernetes.io/dockerconfigjson

BEENSE, NEAHMBEEMRE registry QIBZINE secret, B --from-file Fr&LLiE
TE A — registry FEIEXHEEE,

2. DB E#HIAEH CatalogSource X RUBIFH—NHZ /) secret :
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apiVersion: operators.coreos.com/vialphai
kind: CatalogSource

metadata:

name: my-operator-catalog

namespace: openshift-marketplace
spec:

sourceType: grpc

secrets: ﬂ

- "<secret_name_1>"

- "<secret_name_2>"
grpcPodConfig:

securityContextConfig: <security_mode> 9
image: <registry>:<port>/<namespace>/<image>:<tag>
displayName: My Operator Catalog
publisher: <publisher_name>
updateStrategy:
registryPoll:
interval: 30m

ﬂ 75IN spec.secrets B F 18 EEMIFTTR secret,
Q 157 legacy = restricted FI{EH, WMRERBFIXEIZFER, NBIMESN legacy, TELLEH

OpenShift Container Platform & 1ThRAH, i1 XIEKIAE N restricted, MRIEMBREE
&M restricted Y RiZ 1T, BIEFIFIHFENZEN legacy.,

3. BNRITH B Operator 5| BRI Operator 2% Operand $RIRFE VT MIFAHE registry, o LU M
X EEB¥ FRBORR A fp 4 22 [R] =K SR AN B ARFR P dp R 28 (R RO A AL,

o ENERPMFRAMAZEN, HEHEIEIFERINE openshift-config #3422 B iy £
E%Ef pull secret H,

DIk

==
[=]

A

BETURM AN LE pull secret, XA E R ISRV B

o

I

a. MZF pull secret H12EX .dockerconfigjson X {4 :
I $ oc extract secret/pull-secret -n openshift-config --confirm

b. {FAMBEFAE registry =X registry B E 35 UEEIEE #7 .dockerconfigjson X4, FHEE
RENF -
$ cat .dockerconfigjson |\

ja --compact-output ".auths["<registry>:<port>/<namespace>/"] |= . + {"auth™"
<token>"}' \0

> new_dockerconfigjson
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¥ <registry>:<port> /<namespace> &#: 7 FrH registry BIi¥1E, 1F <token> &
R IR S AR EIIE T,

c. ERHFXHEHFLRE pull secret :

$ oc set data secret/pull-secret -n openshift-config \
--from-file=.dockerconfigjson=new_dockerconfigjson

o EEIHANMALENE, 1M Operator BIARSS M 7 AR II— 4 pull secret, LUEEBE A4
225 A iJj[A]i% Operator.

a. £/ E & Z2lA & openshift-marketplace EH {13 secret :
$ oc create secret generic <secret_name> \
-n <tenant_namespace> \

--from-file=.dockerconfigjson=<path/to/registry/credentials> \
--type=kubernetes.io/dockerconfigjson

b. Wi 85 oy 4 22 A kLG UE Operator BIRRSSIK P & F5
I $ oc get sa -n <tenant_namespace> 0

ﬂ INR Operator RELFE LRI A A, FIEFRIZMAZEA, WR Operator BN
FrEf A2 ELL, 151253 openshift-operators 4 22 H],

i th o Bl

NAME SECRETS AGE
builder 2 6mis
default 2 6mis
deployer 2 6mis
etcd-operator 2 5m1830

ﬂ B &M etcd Operator BIARSS K 1,

c. 9 secret #5#E Operator BIRRSSIKF -

$ oc secrets link <operator_sa> \
-n <tenant_namespace> \
<secret_name> \

--for=pull
HbBR
o METMELE secret HXMER, SIFAT registry FiEM secret REIMER, ESHHtLE
secret?,

o METMAXRELULL secret WHIMME L HFAER, FSREMEBEE pull secret,

o METMEALHE KRN pull secret FEZFI TN A ZAIMIRSIK - B9ENE, BB F Pod 51HE
fth & £ registry YRR,
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4.9.7. ZFHEIAB OperatorHub B &R

£ OpenShift Container Platform &1 2/, BAILH OperatorHub & R 4ZLIE R4t X i B 12 AR A
BH operator B3, ENEMHEENR, EULZARKINBZRE,

ik =
e @7 OperatorHub X R #7110 disableAllDefaultSources: true 3 ZFH 201\ BRHNR :

$ oc patch OperatorHub cluster --type json \
-p '[{"op": "add", "path": "/spec/disableAllDefaultSources", "value": true}]'

R

HE, EALUER Web #HIAEE BRI, £ Administration — Cluster Settings —» Configuration —»
OperatorHub TTEA, = Sources LHi&, EWAILMEREAOE. FiHh. MR, ZEMNEHBEBRIIR,

4.9.8. MHFREE X B>X
ENERREENA, ERUMBRZANRINEISEFFBEE L Operator B3, HEEMREXIE KR,

FeREH
o RETLUFEAEZS cluster-admin A& i A& EE,

it 3
1. 1£ Web #HI5 89 Administrator flfas, S#iZEl Administration - Cluster Settings,
2. | Configuration %7+, A5/ OperatorHub,
3. 5= Sources %I F,
]
H
4. EEIEEMFRE B XH Options 354 , SX[E = Delete CatalogSource,

4.10. £ PRM 4% {8 OPERATOR LIFECYCLE MANAGER

X FIEZ RIS R L2 OpenShift Container Platform 58 (W ArA F#ERI%EEE) , Operator
Lifecycle Manager (OLM) BRIATEEVIIRIEETEILIE registry ERIZLIEIRHEM OperatorHub J&, F X
2R ERWHEKMERE,

B, FHEEREER, MREE—NEZTE2EEKMIRNIEL, THBe Ll EEEZRMLE A
OLM, I{ritEELV N ERMERIEULIE OperatorHub RE, AT HESTIERIAESKR, FHIFA
BHEEEIFRAR registry,

Btk registry T MU FEZ TN £, SRFEEEIEN TSN ERNER, HE -T2 ik
B airgapped EHl, XHBEABNN FIEFEGRA TS BT EZBIMER,

AEEHER T EZRMZ S E A OLM FrEBIRiE -
o 7y OLM EZEAEINLTZ OperatorHub &,

o (FHABSTELEIMIL A T/ELR A FHHEE OperatorHub AR IR BN registry,
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o ¥ OLM B2 MR registry LHIARMEM A 2 RIAMZIZIR R EZFEE Operator,

EZRMZEFER OLM f5, &7 LIRS F R 2 BREIM TFIL7E & f#ThR Operator IR FF A
OperatorHub JRHIE T,

BF

FSR OLM AT UM AR EIE Operator, {B4ATE Operator 7£ 32 RPN IHIZ1THEUR
F Operator KB RBLLTFRME -

e 7 ClusterServiceVersion (CSV) X/ & relatedimages S+ 5 H A XH
g, =X Operator HUTH ATgE R EMH M AR,

o EIIHE (SHA) MARIERSI AR EIEENE K.

BA ORI AL T EFE T E, £ Red Hat Ecosystem Catalog E#SREE LURERZ 7L
B FF IR 2 fTRIZIME Operator FIIK -

Eyit] ARV ARR
BEAE Operator

LRl ZR % T
Rt

HibFiR
o ZIIE1RMHH Operator B3x

o NZIRMZIMEE A Operator

4.10.1. FeIR M
o LIEE cluster-admin f{RE A I &2 & & OpenShift Container Platform 5%,

SE
ﬁ%zg UEIETE IBM 70 LSRR R OLM, TIMFiIE D NS registry #9E F4E 12
N _ GB HIfFfEZ2 A,

4.10.2. 22\ OperatorHub B3XiR
£ OpenShift Container Platform &4 2/, EXIAN OperatorHub Bt & BZLIE A4t X107 B 1R RIIR A

B89 operator B3, EXRMAIMER, BIUERHERNSHERRABR, RE, BaILUF
OperatorHub ESi&E M A E KR,

AR

e @jJ7E OperatorHub X R FR1N disableAllDefaultSources: true & ZFH 201\ B RHRE :

$ oc patch OperatorHub cluster --type json \
-p '[{"op": "add", "path": "/spec/disableAllDefaultSources", "value": true}]'
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R

HE, EALUER Web #HIAEEERR. £ Administration » Cluster Settings —» Configuration —»
OperatorHub TIHEH, s Sources iU, EAILMEEPAIR, FH. MR, ZEFS R LRI,
4.10.3. %] Operator B x#H T (mirror)

ARG EENEH —REMAM Operator BRIV, 1HESH NETFIEENRERE - Hilk,

8%

M OpenShift Container Platform 4.11 748, BRIARYZLIEIR B Operator BsRAEF X4
BB FERN A, @it LUTER SQLite BB FER R XM 4.0, AT OpenShift
Container Platform 4.6 B9ZRIAZLIEIR LAY Operator B,

5 SQLite BIEEMXERD opm Faoh, IREHZIEEEHRFR, FHRELUGHIRAHH
PR ThEED#ZFF, BWATEAEFAMN SQLite BIEZEBINE XK,

7% opm Fean SR EER AT SQLite #HIEZFEHE, 40 opm index prune, 1 1TEHEA
EFHHBERIER. BXEAETXHHNERMNELZER, ESMH Operator Framework
Tag, EBEAEEXR, URER oc-mirror i N FHEEM R E mirror FHilR .

4.10.4. EREHRMB KR
5 B FIRARIE] OpenShift Container Platform 520 N 7 & I % %% Operator, SEEFEIE 7 AT LLEY
£ —1 CatalogSource %/ §K5|FA%R5|%i&. OperatorHub B XIRFRIEFT AR,
N
HE, EALUER Web #HIAEEE R, £ Administration — Cluster Settings —» Configuration —»
OperatorHub TIHEH, s Sources 1T, MAILMEEP AR, FH. MR, ZEFSHELRIE,
FEREMH

o (EBRFHEETRBIGIRE registry,

o EALUFERER cluster-admin A &K 5 HI5EEE,

it =

1. fJ—1 CatalogSource *&K5| 5|5, NRFEA oc adm catalog mirror 3434 Bk
BB IT registry, ERILAMER manifests B x4 MBI catalogSource.yaml SH4EHE =,

a. RIBEHHIRELRLULTHRE, FHEEHEFN catalogSource.yaml 34 :

apiVersion: operators.coreos.com/vialphait
kind: CatalogSource
metadata:

name: my-operator-catalog ﬂ

namespace: openshift-marketplace 9
spec:

sourceType: grpc

grpcPodConfig:

securityContextConfig: <security_mode> G
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150

O o o 9o

5]
6]

image: <registry>/<namespace>/redhat-operator-index:v4.15 ﬂ
displayName: My Operator Catalog
publisher: <publisher_name>
updateStrategy:
registryPoll: @
interval: 30m

INRIEIE EZ R reqgistry BIFARTHEEI AR, 75 M metadata.name FE& il iR
FARBIL()ERF, LUBFRIEOIETREFH I "invalid resource name” #51%,

MREHELEERFENFIAEMAEEFNAF£BA A, F18%E openshift-marketplace
R ZEE, BN, EEILUEE— DN RREEH G R A KN BRI TR HF RN Z a8 %
&) =T A,

157 legacy =X restricted fI({E, WMREBHXEIZFER, NEIMEN legacy, FELLEH
OpenShift Container Platform & {ThRAm, it XIZKIAE N restricted, MNREHBRT
SEME M restricted TRIZ1T, BIEFIIFHFEIXEN legacy.

EERBIHHR, MREAHREKBMGEEE TIIRE, W0 :v4.15, NBXIR Pod RfEMABE
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

BE L B SRR &R,

B S<IRA] LA B o6 B3 AR A LU R R iR

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



I $ oc get packagemanifest -n openshift-marketplace

i Bl
NAME CATALOG AGE
jaeger-product My Operator Catalog 93s

HITE, 1&TEILLTE OpenShift Container Platform Web 32l & #3@1d OperatorHub %% Operator,
Heth BHR

o MAFLE registry 1/jIn] Operator BFE {4

o BHE XL BREMFRSRER

o FRRHIEY (pull) ZRE&

4.10.5. 554 1%

o FEI LM Operator

4.11. BxJR POD fiE

YRR B grpe B Operator Lifecycle Manager (OLM) B3kIRE X spec.image Iif, Catalog Operator &

BIE—MREE LHHRERAEMN pod. BRINERT, It pod EHEHE LUTHR ¢
e & kubernetes.io/os=linux 77 siLHF 28,
o BRALEJ LT : system-cluster-critical.,
o XBAMR,

ENERA, EALLRAITIE CatalogSource X RBIAIE spec.grpcPodConfig B84 I FEX SR B 351X
L,

BF

Marketplace Operator openshift-marketplace 1 51 E X221\ 8 OperatorHub B &
& (CR). Lt CR & CatalogSource #f%, MRM&i{E/EN CatalogSource X K H
spec.grpcPodConfig 284 REIFEE, ] Marketplace Operator 2 Bk E X &8k, B
INMERT, MREIEW T CatalogSource X H) spec.grpcPodConfig 49 FHIFER,
] Marketplace Operator & B &1k & X LEH K,

B F A BN AT CatalogSource KR, ENIELZER—NERIAH
CatalogSource X .

HinBR

e OLM#ZFHBIR —» Catalog source

AN FEARMY | Z RN CatalogSource X &
f&a LLEiT 2 A B 1A CatalogSource X5, *f CatalogSource XfR (f0E %R pod) [N AEIA#LL

®
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Al. HEIA CatalogSource *f RIIEEE R FFEEHINTE KIS, FEERINREE, RAERT, NRE
&4 CatalogSource % §# spec.grpcPodConfig 4 HHIFER, Marketplace Operator & BBk & ixX
LEEEL,

Marketplace Operator openshift-marketplace 7 5i &2 OperatorHub FIEK1I\ B E L HR
(CR), OperatorHub &2 CatalogSource ¥ &,

ZHFAMREBS FAE CatalogSource %, ElELZEA—1 1A CatalogSource X%,

i =3
o ETE A HIZMATAZIA CatalogSource R, HHALUTHS :

I $ oc patch operatorhub cluster -p '{"spec": {"disableAllDefaultSources": true}}' --type=merge

Gk

&R AT LU BRI\ OperatorHub CR BZi& HZ2FRTA CatalogSource *f R
KR

C

fil

Heth BHR
® OperatorHub BE X HIR

o MBI\ OperatorHub B3R
41.2. BE B R pod BT mikiFER
SeRFH
o RJEIN CatalogSource %, & LT spec.image
it 3
o g% CatalogSource X RIHRINKIEK spec.grpcPodConfig 4, FHIASLUITHEA :

grpcPodConfig:
nodeSelector:
custom_label: <label>

Hrb <label> 22 FEE R pod AT AT USRI,

Hih 5w
o FAT RIEFERN pod MEERET =

41.3. EEBFIE pod ISR KA

FoRFMH

o RJEIM CatalogSource %, & T spec.image
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o /% CatalogSource X R RN IEK spec.grpcPodConfig 4, FHIASLUITHEA :

grpcPodConfig:
priorityClassName: <priority_class>

H b <priority_class> 2Tz —:

o Kubernetes 1B K 2 — : system-cluster-critical X system-node-critical
o ATFHEIMIMLAENNEERS (")

o FEFEMFBE LIMEIE

TELRIBIR AR, ME—rTLEEER pod E S22 priorityClassName, X7 LUEIT ¥
operatorframework.io/priorityclass ;¥ #2711 % CatalogSource *f KL, Fl40 -

apiVersion: operators.coreos.com/vialphai
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, (& TFEBESH.

e Pod L&k
4M.4. ZEEB KR pod HAERR

FRFH

e REVH CatalogSource X5, TE X 7T spec.image

AR

o % CatalogSource X R RN IEK spec.grpcPodConfig 4, FHIASLUITHEA :

grpcPodConfig:
tolerations:

- key: "<key_name>"
operator: "<operator_type>"
value: "<value>"
effect: "<effect>"

=
o
B
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o THRITRMAR

4.12. EIEE LS OPERATOR (B AT

& Operator @ —1NETF OLM B Operator, A 7E OpenShift Container Platform &£ #958 0 K1Z/FH
FlkzaRE, HS5EHNEMBEH, FAEHEER, E0ILUER PlatformOperator API BT H
Operator,

BF

& Operator RERZ—PEATNTINEE, HATITIHRER RLLIE™ M AR S5 F RN
(SLA) 3%, BUIREAREHATE, BT HEEE T IMERERE ], XERARTIR
RER A R B IR, HANSEF LM BRMARGEL,

BRIBEATUTNESZFBEHEMESER, BESHBRTTTE L,

4.12.1. X F¥ & Operator

Operator Lifecycle Manager (OLM) BI AT —/N$TH) Operator K84, %7/ F& Operator, &
Operator @ —1ETF OLM ¥ Operator, A 7E OpenShift Container Platform $£E£#958 O RERVEHA A=K
ZERE, HSSEHENEMEM, FEAEBREER, BILUERYA Operator KiHF—5 BE XL
OpenShift Container Platform &%, LU R EBERFAH,

A OpenShift Container Platform BRI G SEEFThRETNRE, SAFEIEARREEZER TET Cluster
Version Operator (CVO) BYER4HM, RN FRERERINMGNE, BIREIHNZESIN, FE
Operator BT 1R AT B B B SOETSRIEA AREY, &iTFE Operator &, K F RukPak 4B
HiR, MEAEERLTENREERET OLM B Operator, 3R Operator ToiEKIIZRE:, NIA FEIEEEEH#
HERE,

1£ OpenShift Container Platform 4.12 /7, XM EARFEARAMN EFEARFE Operator AL, FHEE
B A BIRRA Ry RABE SR E G, SR LUERAEESEHE K PlatformOperator API /2 7
TechPreviewNoUpgrade ThEEEEHI LR P s 2 T ECE Operator,

HibFR
® RukPak AT 28
o EEEIhEE

4.12.1.1. ¥4 Operator B AT 5T R EI

1£ OpenShift Container Platform 4.12 #, & Operator TIRERIIR AT MR A A, LLTFIREDRERES S
LLBid & Operator #l#l %% Operator :

® Kubernetes ;& #./ff A Operator Lifecycle Manager (OLM) registry+v1 47 @& 1737
o

e Operator ToiEFBBHEE K group/version/kind (GVK) i,
e Operator T;538E AllNamespaces U BIEELIR S5 IR A (CSV) REER
e Operator k18 EE{7 Webhook 5% APIService & .

o AN SER LI T redhat-operators B kIR,
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EERXLRGIE, ATLUMIIZRELLT Operator :

% 4.2. £F OLM K Operator A[ff & Operator B

3scale-operator

amg-online

ansible-cloud-addons-operator

container-security-operator

file-integrity-operator

integration-operator

kiali-ossm

odf-csi-addons-operator

openshift-custom-metrics-autoscaler-operator

openshift-pipelines-operator-rh

red-hat-camel-k

service-registry-operator

skupper-operator

TR AT TR A R AR LT ZhEE

amq-broker-rhel8

amg-streams

apicast-operator

eap

gatekeeper-operator-product

jws-operator

node-healthcheck-operator

odr-hub-operator

openshift-gitops-operator

quay-operator

rhpam-kogito-operator

servicemeshoperator

o KRHMEHIERBIIFANTS Operator K4S

o T RBRIEH Operator HlHEILL T HEMET CVO BIRIEH 4

4.12.2. R

o {FHAEZA cluster-admin F{FREINK 7 1777 OpenShift Container Platform &&%,

o 7E5Eth /= F TechPreviewNoUpgrades Zh&E
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DIk

==
[=]

& F TechPreviewNoUpgrade ThEESR G TOERUE, FHBHLRRAER, &

BIWFELE - IMEREF P ERIX LT

o (X1E5 A7 5 A redhat-operators B kiR, X2 AT R A (5] B9 — PR

e oc e mTELIFIL ERE,

o fHEFZHEEI /S AThRE

o ML OperatorHub B3R

4.12.3. EERFOET P LTS Operator
ERERERR, aLu@ EaBER IEH IR FeatureGate 1 PlatformOperator j5 R LREF &

Operator,

AR

1. MZZHRHHETF OLM B Operator £E&HIEFE— A Operator, BXRIEEFTIRLUK HHIR
HBENE, 1EBH"EA Operator I AT T BRH",

2. EFERBREREFIRRBOEE install-config.yam| SXHEH1TRIE, AR ESEERENIFE, 15
SRR REREAF IR EEE

3. fU/# install-config.yaml X443 52T T VT AMEN S, MBS SREREFNE RFHOIE
B

I $ ./openshift-install create manifests --dir <installation_directory> ﬂ

Q %I F <installation_directory>, E15E 225K 51 install-config.yaml X4 B K& 5.

4. 7% <installation_directory>/manifests/ B>l —1 FeatureGate X § YAML X, %34
[EF T TechPreviewNoUpgrade IhgEE, 5140 feature-gate.yaml 344 :

feature-gate.yaml X445l

apiVersion: config.openshift.io/v1
kind: FeatureGate
metadata:
annotations:
include.release.openshift.io/self-managed-high-availability: "true"
include.release.openshift.io/single-node-developer: "true"
release.openshift.io/create-only: "true"
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name: cluster
spec:
featureSet: TechPreviewNoUpgrade ﬂ

Q J= FA TechPreviewNoUpgrade ZhaE%E,

5. fE <installation_directory>/manifests/ Bk # HFTEF & Operator | PlatformOperator Xf
R YAML X%, %0 Red Hat OpenShift Service Mesh Operator B service-mesh-po.yaml X
-

service-mesh-po.yaml X4l

apiVersion: platform.openshift.io/vialphat
kind: PlatformOperator
metadata:
name: service-mesh-po
spec:
package:
name: servicemeshoperator

6. YUMAERITTRRERRER, B2 HEEENRESEFUELZIT openshift-install create
cluster 4,
EEECEIED, REMFEERBT/EA TechPreviewNoUpgrade ThEEE H L E&EFTIET &
Operator,

5
T BRI R ET A Operator JFREIEE R 2251172,

1. BTU T4, KE service-mesh-po platform Operator BJIR :

I $ oc get platformoperator service-mesh-po -o yaml

fai th o B

status:

activeBundleDeployment:
name: service-mesh-po

conditions:

- lastTransitionTime: "2022-10-24T17:24:40Z"
message: Successfully applied the service-mesh-po BundleDeployment resource
reason: InstallSuccessful
status: "True" ﬂ
type: Installed

ﬂ %1% Installed KSRk &EH True,

2. %5iE platform-operators-aggregated 5 2% Operator @ B E k& Available=True K7 :
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I $ oc get clusteroperator platform-operators-aggregated -o yaml

Fai tH o Bl

status:

conditions:

- lastTransitionTime: "2022-10-24T17:43:26Z"
message: All platform operators are in a successful state
reason: AsExpected
status: "False"
type: Progressing

- lastTransitionTime: "2022-10-24T17:43:26Z"
status: "False"
type: Degraded

- lastTransitionTime: "2022-10-24T17:43:26Z"
message: All platform operators are in a successful state
reason: AsExpected
status: "True"
type: Available

HinBR
o EEERREAEIHNAFIESE

® L& Operator BRI i BR il

4.12.4. TR OB ERETFS Operator

ENEREIE R, B LITEEAEESEFE M PlatformOperator AP| JZ f TechPreviewNoUpgrades Zh&E
EHNEHPRETE Operator,

ik

1. MEZEXZHFMET OLM B Operator £ & HILFE—TFA Operator, BRILEEGTIRIUK LFIIR
HIBIEE, 1ESH"EA Operator BIF AT RE",

2. JFTI%TE Operator 6/# PlatformOperator X & YAML X {4, %1 Red Hat OpenShift Service
Mesh Operator B service-mesh-po.yaml 3244 :

sevice-mesh-po.yaml 34 7R~{l

apiVersion: platform.openshift.io/vialphat
kind: PlatformOperator
metadata:
name: service-mesh-po
spec:
package:
name: servicemeshoperator

3. BT T4 42 PlatformOperator X & :

$ oc apply -f service-mesh-po.yaml
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INRIMEERE S E 5 A TechPreviewNoUpgrade ThAESE, NIIXTRAERSKI, F
E&Z‘__\Ly\-F{EI%\ .

error: resource mapping not found for name: "service-mesh-po" namespace:
" from "service-mesh-po.yaml": no matches for kind "PlatformOperator” in
version "platform.openshift.io/vialphai"

ensure CRDs are installed first

1. BTU T4, KE service-mesh-po platform Operator BJIR :

I $ oc get platformoperator service-mesh-po -o yaml

it Bl

status:

activeBundleDeployment:
name: service-mesh-po

conditions:

- lastTransitionTime: "2022-10-24T17:24:40Z"
message: Successfully applied the service-mesh-po BundleDeployment resource
reason: InstallSuccessful
status: "True"
type: Installed

ﬂ %1% Installed KSRk &EH True,

2. %5iE platform-operators-aggregated 5 2f Operator @ BBk & Available=True K7 :

I $ oc get clusteroperator platform-operators-aggregated -o yaml

i th o Bl

status:

conditions:

- lastTransitionTime: "2022-10-24T17:43:26Z"
message: All platform operators are in a successful state
reason: AsExpected
status: "False"
type: Progressing

- lastTransitionTime: "2022-10-24T17:43:26Z"
status: "False"
type: Degraded

- lastTransitionTime: "2022-10-24T17:43:26Z"
message: All platform operators are in a successful state
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reason: AsExpected
status: "True"
type: Available

L fith B IR
® & Operator BIFRARTI N BRI

\

4.12.5. JHifRF& Operator

ENEREER, B LUMFRIIEHES Operator, Operator Lifecycle Manager (OLM) #4725k
BR. B, OLM =MERIEA Operator IR EERE, AREMER registry+v1 KBRS 5| RTINS
%Q

& Operator Manager I BB FIZF AE BRI R AN R, MASET
AHEA S TEREASHMENNSR, Hl0, MRS TEAEEUE—mERR, B
Operator ;X BEE NIEMIFR Operator AIFHIT/ER, NEBHET OLMSEH, LUEEFES
Operator JiflBRit 72 A it bR p 44 22 [,

i
1. IKENEREBFEES Operator 53R, HENEEMIPBRAI Operator BIEZFR :

S

I $ oc get platformoperator
2. MHB&RRI%E Operator B PlatformOperator %58, %1 Quay Operator :
I $ oc delete platformoperator quay-operator
=1
I platformoperator.platform.openshift.io "quay-operator" deleted
1. JSUEFE& Operator Byfn 4 22 (Al A 24 MIBR, BI40 Quay Operator :
I $ oc get ns quay-operator-system
=1
I Error from server (NotFound): namespaces "quay-operator-system” not found
2. %5k platform-operators-aggregated & 2¥ Operator %224k & Available=True A7 :
I $ oc get co platform-operators-aggregated

i th o Bl
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BAEEERES

NAME VERSION AVAILABLE PROGRESSING DEGRADED SINCE
MESSAGE
platform-operators-aggregated 4.15.0-0 True False False 70s

4.13. TROUBLESHOOTING OPERATOR RY|r]zl

NRiBE Operator @, EISIE Operator 1T HRE, EEBFHM Operator pod BEKR, FHKE
Operator BELLHFITIZ B,

4.13.1. operator V][RR IS Y
TR LT ROR K -
+x 4.3 TR ER

KR fed

CatalogSourcesUnhealthy AF@ETH—D S DB FKIRT R,

InstallPlanMissing ER DT IR R TR,
InstallPlanPending RN RE T IEEREH,
InstallPlanFailed TR B9 &= 5211 X1 R W,
ResolutionFailed T 5] ARG L AR AT SR T

EKIL OpenShift Container Platform £2% Operator HH Cluster Version Operator (CVO)
B, Bfili%E Subscription XI5, 2% Operator B Operator Lifecycle
Manager (OLM) &I, ©1 &% Subscription X%,

HinBR
o BEREREX

413.2. {F A CLI &%& Operator ][R

I&A LUER CLI &F Operator 1T K,

FeREH
o RETLUFEAEZS cluster-admin A& i A& EE,

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

AR

1. FJH Operator ][5 :
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I $ oc get subs -n <operator_namespace>
2. {¥F oc describe fp 5% Subscription FR :
I $ oc describe sub <subscription_name> -n <operator_namespace>

3. ek, $E Operator 1T AR 2 EYH Conditions #f 4. TELL T RAI

#, CatalogSourcesUnhealthy 54X EVEH false IR, R NFTAER HBRIEEER :

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
#...

ZKIN OpenShift Container Platform & 2&# Operator H Cluster Version Operator (CVO)
B, ©fi%% Subscription X%, 2R Operator H Operator Lifecycle

Manager (OLM) &, Ef 8% Subscription X,

4.13.3. fff CLI &%& Operator BXRIAS
IEAILMEA CLI & Operator BRIREIA S,

FeRFM

Pt =

162

o ATLUFAEA cluster-admin A& iR EEE,

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

1 FamAZEE RN BRIE, fla, EaLiE openshift-marketplace p & 28 [H],
FERESCRMBXIR :

I $ oc get catalogsources -n openshift-marketplace

i Bl
NAME DISPLAY TYPE PUBLISHER AGE
certified-operators Certified Operators grpc Red Hat  55m

%

i

%

bar)
= =

7] R



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 RIBEHIFEBHIAS ¢

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

it Bl
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, REMRIIRSE TRANSIENT FAILURE, IhiRAZRT B FIBREIERER
H R A] R,

3. POl B SRR e & 22 R R BN pod :

I $ oc get pods -n openshift-marketplace

=1

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

Ea R ZEF PR E RN, fEIZeMAZEFGHBFKRUE— pod, ERIEAIRAI
&, example-catalog-bwt8z pod HIRZ R ImagePullBackOff, LHIRASRRAIE B RIRIZES|
B EFEE R,

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

FERTEBRAFEIE G, R R RT B RIRIFRS | BRE IR M AR AL A, Hla0, 3R
BIBHR I REF M ER EE K E UL registry H,

Heth 5HR
e Operator Lifecycle Manager #:2#1 558 — Catalog IR
® gRPC 30#Y : RS

o JMFAE registry 1i[A] Operator BIE {5

4.13.4. #1f] Operator pod A7

&R LA HEE B R Operator pod R ERE, B4 LUKEE 1418 Operator pod Bk,

FeREH
o MATLUFEAEA cluster-admin BE&HAE iR EE,
o APIRSSMARRILUEE TIE,

o B &% OpenShift CLI (oc)

1. B ERDZITH Operator, Hit&31E Operator frA. A AMFLZITHEMER -
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I $ oc get clusteroperators

2. BIHTE Operator #3422 [A] 2478 Operator pod, B % pod R, EESFMER :
I $ oc get pod -n <operator_namespace>

3. K i#4E Operator pod At :
I $ oc describe pod <operator_pod_name> -n <operator_namespace>

4. fNR Operator MFFEFENT R, MTEZT R EEIH Operator FERK .

a. 7T sRJA3) debug pod :

I $ oc debug node/my-node

b. ¥ /host 1%/ debug shell FEIRB K., debug pod 7 pod Y /host FEH EHH root X
HXR5, MIRBFREH /host, EALLEZTENAHITHREHSEM ZFHHIE -

I # chroot /host

1217 Red Hat Enterprise Linux CoreOS(RHCOS)HJ OpenShift Container
Platform 415 &&8 T RAAE, BT Operator RN FAKAFEM. FEWN
6 SSH Vi 5EE T ==, B2, 03R OpenShift Container Platform API A 8]
F, = kubelet BT RETEER I, oc BIENEZRIRN, EXFHE

RF, AILAMEA ssh core@<nodes.<cluster_names>.<base_domain> 3 1ijj
FIRER=W

c. T RARNFEAER, SIBRTFMRKEXM pod ID:
I # crictl ps
d. FIET R ERFTE Operator B8HMIER. LATRBIZIE T network-operator 232 :
I # crictl ps --name network-operator
e. 1B debug shell,
4.13.5. Y% Operator HE
INRBE Operator [Af, EETLLM Operator pod BH&FRINE N2 HE B,

FeREH
o ATLUFAEA cluster-admin B&MAE iR EE,
o APIRSSMARRILUIEE TIE,

e B% %k OpenShift CLI(0c).
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e &% control plane 2% control plane ¥l 23T 2R EEH &,

ff

iR
1. BUHTE Operator €& 22 [ FIZ{TH Operator pod, UK pod KA. EFEFMER :

S

I $ oc get pods -n <operator_namespace>
2. &7 Operator pod IR :
I $ oc logs pod/<pod_name> -n <operator_namespace>

fNR Operator pod EHE N A3, Nl LGSR E—NMER, EPTS8INHFNE.
5E—L‘§‘%§ 1/jEn_.\:

I $ oc logs pod/<operator_pod_names -c <container_name> -n <operator_namespace>

3. MR API TEEETE, EEA SSH EKEFEA control plane 77 s £ Operator pod f1& 25 H
&, I <master-node>.<cluster_names>.<base _domain> & )75& &8I 1E,

a. FIHE control plane 17 52 LB pod :

I $ ssh core@<master-node>.<cluster_name>.<base_domain> sudo crictl pods

b. ¥ F{EMIK L~ Ready KREH Operator pod, HFAIME Pod IR, 1§
<operator_pod_id> &ty £ —apHid AR FIH# Operator pod ID:

$ ssh core@<master-node>.<cluster_name>.<base_domain> sudo crictl inspectp
<operator_pod_id>
c. BIHH5 Operator pod 1 XA :

$ ssh core@<master-node>.<cluster_name>.<base_domain> sudo crictl ps --pod=
<operator_pod_id>

d. X FAEMIK LR Ready RSB Operator B8y, 1HIFMICERRIIRT. ¥ <container_id>
BHh E—ofimHPyHASR D:

$ ssh core@<master-node>.<cluster_name>.<base_domain> sudo crictl inspect
<container_id>

e. IMEEMK T Ready SK5H Operator BaMIHER. ¥ <container_id> &y £ —&4Hi
H B H B 38 1D:

$ ssh core@<master-node>.<cluster_name>.<base_domain> sudo crictl logs -f
<container_id>

166



1247 Red Hat Enterprise Linux CoreOS(RHCOS)#J OpenShift Container
Platform 4.15 8T A 025, ©KITF Operator KN LR HER, FEIL
5 SSH i RI&REE T s, EZ OB SSH INE 2 RTEERT, 151217 oc adm
must gather f1E At oc S HEENREATURHMEBHEIE, B2, MR
OpenShift Container Platform API Al f, =X kubelet £ B Ti m EFAIE
B ILE, oc BIERSZRIRN, EXFERT, AILIER ssh core@<nodes.
<cluster_name>.<base_domain> 3 ijj[7]77 52,

4.13.6. 2/ Machine Config Operator B3 E#3| &

% Machine Config Operator (MCO) #{TECERE AN, Red Hat Enterprise Linux CoreOS (RHCOS)
WNBRFEEEEREN. TRRERREEIILEF N, RHCOS TREBKENER, MIFCEWHY

=,

LUTERTEMA T mEHEIF
e 4 MCO RMEBIUTEMERN, ERERHFERERT RBVER TN AEL

o 7EHZRELEM spec.config.passwd.users.sshAuthorizedKeys 2+ &k
SSH B,

o 7t openshift-config fn % Z2[A| R B L /F pull secret 3 pull secret,

o Kubernetes API Server Operator B 5152 %% /etc/kubernetes/kubelet-ca.crt
WEBIMANKE (CA) .

e % MCO il ZI% /etc/containers/registries.conf SR ERET, NN SnkE
ImageDigestMirrorSet. ImageTagMirrorSet =% ImageContentSourcePolicy
MR, BRPEENNMTR, MARRHFIUHILRT R, N FUTER, TRz
REREE :

o IBINT — registry, TWEHANEBNEBE (mirror) KET pull-from-mirror =
"digest-only" 54,

o IINT—/E& (mirror) , HWHATE—1 registry FiZER pull-from-mirror =
"digest-only" 54,

o 7 unqualified-search-registries FIZ&RFRINTIH,
T B ABHER R, B LUENEREEM (MCP) LIS IETE Operator EidH2RECEE BEIE/D,

4.13.6.1. {EA¥EEHIAE A Machine Config Operator BFIEH 8IS

77 EEFBXT Machine Config Operator (MCO) FRMHIEBUEMR N A BRI FRMT, EEILUERA OpenShift
Container Platform Web $E#I BB 2B &t (MCP) , LABALE MCO TEBB Nt A 17 s (TR
W, XEFFIEEMEERET MCO BEfdia—HoMER,

pa -3
. BB EZ/NEX 2 Machine Config Operator BZ1E$#51 5 M98 3E,

3R
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SeRFMH
o EELUMEMES cluster-admin & &K 1A & EE,
AR
Y EHBCHE =B MCO B EHSIF -
o HiEEDIEIFIRE
1. LLEH cluster-admin & &8 AP 519K El OpenShift Container Platform web ##l&,
2. = Compute —» MachineConfigPools,

3. 7£ MachineConfigPools T{E®, =i master 5 worker, EFERTFEEL{EZEHEISH
TR

4. 7 master = worker TUE®, = YAML,
5. 7 YAML &, ¥ spec.paused FEXFEHH true,

MachineConfigPool ¥} &Rl

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

#...

spec:

#

paused: true ﬂ
#...

ﬂ ¥ spec.paused FEXEH N true LLEEEFHEI S,

6. BXIE MCP 2B E2H1E, 15REIEI MachineConfigPools 11,
7£ MachineConfigPools TIE ™, &S MCP k% T Paused 5If 7y True,

R MCP EE = A FL Bk, Updated 5174 False, Updating 4y False,
Updated &y True B Updating & False fif, RF&XERFLEHMENL,

BE
MRBHAHFTHER (Updated 1 Updating FEXEBE False) BIWER

RAE— M EORTER. FRUTSRICEEFAEISEE, HUNA
E—REFEHAIEL,

o FUHE{EEZIEIFTEE :
1. AR A cluster-admin A &M A 7 51985 E| OpenShift Container Platform web $#I&,
2. = Compute —» MachineConfigPools,

3. 7£ MachineConfigPools T{E®, mii master 5 worker, EFERTFEEL{EEHEISH
TR

4. 7£ master 5 worker TUE T, = YAML,
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5. 7 YAML &, ¥ spec.paused FEXFE#h false,

MachineConfigPool ¥} &Rl

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

#...

spec:

#

paused: false ﬂ
#...

ﬂ ¥ spec.paused FEXEHH false LLRITESS,

@it BUEEE MCP, MCO NAMAEFIEN, RIEFZE/S Red Hat
Enterprise Linux CoreOS (RHCOS)

6. BXIE MCP 2B E2HE, 15REEI MachineConfigPools 11,
1£ MachineConfigPools TIEA, RIEXH MCP k& Paused 7 False,

SN MCP IE7EN MG IENED, Updated 74 False, Updating 74 True,
Updated 7y True B Updating & False i, RAaBEH#ITEMEN.

4.13.6.2. {81/ CLI 2 Machine Config Operator BZIE#H B

7T #EF X Machine Config Operator (MCO) FRBIESUERR A B ERIFFRT, &7 LUEA OpenShift
CLI (oc) kit EMR (MCP) , LARHIE MCO EFRAN AT s TEMER, XK IEERE
BET MCO Bt Z—HamnES:,

P2y~
HBIH B = NE X 2 Machine Config Operator BZ1E# 815 B3,
SeRFH
o EHALUFERER cluster-admin A &K HEEE,
e B% %k OpenShift CLI(oc).

iz
Y EHECHEEEE MCO BHEHBIS -

o HEREIFIIIE :
1. %7 MachineConfigPool B L 7R, f§ spec.paused FEIXE true,

Control plane (master) Tim

I $ oc patch --type=merge --patch="{"spec":{"paused":true}}' machineconfigpool/master
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Worker 1758

I $ oc patch --type=merge --patch="{"spec":{"paused":true}}' machineconfigpool/worker

2. Wik MCP 2EBEH= :

Control plane (master) Tim

I $ oc get machineconfigpool/master --template="{{.spec.paused}}'
Worker 7 s

I $ oc get machineconfigpool/worker --template="{{.spec.paused}}'
=1

I true

spec.paused F& 5 true, MCP 1%,

. HAE MCP BB IR

I # oc get machineconfigpool
it Bl

NAME CONFIG UPDATED UPDATING
master rendered-master-33cf0a1254318755d7b48002¢c597bf91 True False
worker rendered-worker-e405a5bdb0db1295acea08bccal33fab0 False False

3R UPDATED 7%l False, UPDATING /J False, NE#FVEMEN, % UPDATED H
True H UPDATING /y False i, &AM IEBHEN, £ B4, worker T mA RIS
{t. control plane 77 sUR B EAFLERNEN,

8%

MRBERHATHEN (Updated 1 Updating FEXERE False) EIUER
RFAE—NMEFEORTER. FRAUTSRICHEE a5 5018, UNA
E—REREHPAHER,

o EUHE{EETNEITITRE :

1. %7 MachineConfigPool B L 7R, f§ spec.paused FiXE) false,

Control plane (master) Tim
I $ oc patch --type=merge --patch="{"spec":{"paused":false}}' machineconfigpool/master
Worker 7 s

I $ oc patch --type=merge --patch="{"spec":{"paused":false}}' machineconfigpool/worker



BT BUHEE MCP, MCO NAMBEEMEN, RIFEFEES Red Hat
Enterprise Linux CoreOS (RHCOS) .

2. Bk MCP BREERUHE = :
Control plane (master) Tim
I $ oc get machineconfigpool/master --template="{{.spec.paused}}'
Worker 7 s
I $ oc get machineconfigpool/worker --template="{{.spec.paused}}'
=1
I false

spec.paused FF& 7/ false, MCP #EUHE =,

3. AE MCP B2E BRI IEREN

I $ oc get machineconfigpool
=1

NAME CONFIG UPDATED UPDATING
master rendered-master-546383f80705bd5aeaba93 True False
worker rendered-worker-b4c51bb33ccaaebfc4abas False True

SR MCP IEfE N AR IERE, UPDATED %1% False, UPDATING 57 True, ¥4
UPDATED § True B UPDATING 5y False [}, &BH—4$mMEN, £ LHIA, MCO IEHE
B3 worker 77 8,

4.13.7. RIFTRIWHITT 4

£ Operator Lifecycle Manager (OLM) R, #NRMEITHBES| ML ITEV M BI5E &I Operator,
& 5] LAFE openshift-marketplace #p# 22 [A] R B B LU R EERBVE L -

it Bl

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

i th o 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
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R, TTHSEFXNRBCEAE, Operator TEREZLSHFA N,

e LGRS HBRIT IR, SREFARSSARA (CSV) REAMAE XN RERIFTRWBTI R, EFHOURIHE, OLM
KEHRE Operator WIEFAARA,

FRFM
o BE—DRMEITH, FTEHERTRED]NIBHA B ER.
o CEHINT LAY A IEFAR S 2 Bk,

i =
1. MZRZ Operator H#r £ 22 (5] A 5K EX Subscription #1 ClusterServiceVersion X R ZFF
I $ oc get sub,csv -n <namespace>
=1
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
2. THIBRITI -

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

3. MHFREREFAR S hRA

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

4. 7£ openshift-marketplace &p 4 22 [f] IR ER A A SR IASVF 1 B9 B FRFNAE K EC B PR &Y

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

it Bl

NAME COMPLETIONS DURATION AGE
job.batch/1de9443b6324e629ddf31fed0a853a121275806170e34c926d69e53a7fcbccb  1/1
26s 9m30s
NAME DATA AGE
configmap/1de9443b6324e629ddf31fed0a853a121275806170e34c926d69e53a7fcbccb 3
9m30s

5. THBRVEL -

I $ oc delete job <job_name> -n openshift-marketplace
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BT MR S U BT SV B9 B R 9 Pod RAMEHT 012,
6. MIREREMST -

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

7. 7E Web #2%I& F{F F OperatorHub E# %% Operator,
o MERTDHINEFHRE Operator:

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

4.13.8. L KIM fF EH &4 Operator

EZREF LR — Operator &, ENIMBMINFTLENZE T Operator, FTiEIEFAEIE; Operator AJ LA
FHEE R, MMERHSRENE, 4F Terminating" RS, HERHIZA@ARER. FH0 :

Project B iRk 2~

message: 'Failed to delete all resource types, 1 remaining: Internal error occurred:
error resolving resource'

IX L2 BRI 0] # AT BE X BE IE Operator AN E L%,

Digk

H
/N
A 5it 5l M PR 6 4 Z2 [F) /] RE TT VA ARR "Terminating” SRAE R, HARESBARERTE

TR T, RAEEFZXEH AT AESPE L& 22 AR PRIE X R, SR
ZER, ESMABMINERRARE #4165791, IEE T TF EEMELSLY,

LU RIEETR T MRIETIEEH R Operator B FHTERMEBERR, R 2 RIZRE Operator HEIBTE XL HTR
7E X (CRD) = FH 1E4E X B 6n 4 22 [A] B A A R

AR

1. MEREES Operator KB EZE AR BT "Terminating" KA :

I $ oc get namespaces
it

I operator-ns-1 Terminating
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2. MEHEHKWEREFES Operator #XH CRD :
I $ oc get crds

CRDEé)%%ﬁ/EX 5 CRD #XBEFRE E L HIR (CR) SEHIRT e AL T H Aty
ZEfEd, thRTLIR 2 RERFLHA,

3. WIRBE I CRD H Operator IRt EIE, FEENEEMIER CRD :
I $ oc delete crd <crd_name>

4. WEHHEREMARFES Operator BXBIFR CREH, MREFE, EMERCR:

a. EIEFEM CR RXBARERMERENE G, FE T M Operator EIEWILE CRD, {0, MRIE
424t EtcdCluster CRD B etcd Operator ElE i 1THfEHERR, BT LIEMR & 226 P2k
| &) EtcdCluster CR :

I $ oc get EtcdCluster -n <namespace_name>
Fh, BIEAT LR R ZE A 2R -
I $ oc get EtcdCluster --all-namespaces

b. MNRBEMFIRE CR MIZWMIBR, IEMIBREH -

I $ oc delete <cr_name> <cr_instance_name> -n <namespace_name>

5. feEar &2 A MHERE S S MRINARR

I $oc get namespace <namespace_name>

“ INRepHZE A HEH AL Operator FIR{MAERBTZEEE, 1HFHKRIAEZHF.
6. 7E Web ¥l & F{#FH OperatorHub E#T% % Operator,
o REZHRIEHMINEFHRE Operator:
I $ oc get sub,csv,installplan -n <namespace>
HbBR
o MEEEHER Operator
o TEEEFHININ Operator
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% 53 FF&Z OPERATOR

8 5% % OPERATOR

5.1. XxF OPERATOR SDK

Operator Framework @ — M HRIES, ATFUENM. BB BHNARXNERE Kubernetes [RAEN
72, Bl Operator, Operator #/f Kubernetes AT Bt KBIN SRS BT, ME®R. B

— =

DREHHIRE, BEBEWIE Kubernetes Az {TREM M AIZ 1T,

Operator HEIFE{EX Kubernetes EME 74, BRESHIN BRRFHER, A, IEHE Operator F
RS, SmEih—Lkil, WMERERT APl WEFRSXEURBRZEREIIE (X2FBESET
E)

Operator SDK /& Operator Framework BJ—MAM, SRHET —1 e 1TRmE (CL) T8, #
Operator FF & A A FAEGEE. MHXFIERE Operator,

Ji4t 4. {8 Operator SDK?
Operator SDK &1k 7 iX—F49% Kubernetes REN FAEFHITE, CHEEFAZERE TN BAEFNERE
iR, Operator SDK AU K T i X—F[E6%, MBAEBMTFHDFZLE WEEINEE (40 metering S IAI%) FR
RIS £,
Operator SDK 2—MEZE, ©f#H controller-runtime FEEE{L Operator WRE, HFEBUTES :

o ST API MK, ATFEEMRERIEZHE

o FTHEMARMERTE, ATIRESSHIH

® 5 Operator Lifecycle Manager (OLM) &, fl{b TR EMITE. REMZITHI Operator

o J BRI, BEE WM Operator I

o 1EIr (metrics) 7EETF Go By Operator FE#NIXE, FTFERE Prometheus Operator B R
BEEMEIE RV R operator ¥E&  (# OpenShift Container Platform) B LAMEF Operator SDK
CLI #R#& Go. Ansible, Java % Helm F 4 B ©#J Operator, Kubebuilder #E W EF Go BJ Operator #J

Fe R R R R R A E| Operator SDK /1, XEBREFIAR Kubebuilder T H A AR Operator SDK —FE{&#
FFF4REE T 4k,

P2 Y=
N OpenShift Container Platform 4.15 32 Operator SDK 1.31.0,

5.1.1. {+ 2.2 Operator?

B XEK Operator BRI AERIBR, 15504 T #2 Operator,

5.1.2. AR TYER
Operator SDK 2t LA T TYER R FF 4 #7189 Operator :

1. {8 Operator SDK g8 3175 @E (CLI) % Operator Wi H,
2. BILRINE E XFIRE L (CRD) RE LHTHIFIR AP,

3. {# M Operator SDK API 15 & B A1 A ¥R,
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4. FEIBEMNIEFRFHE X Operator hiiZH, FH{#EF Operator SDK API 5 %R H,
5. {8 Operator SDK CLI R EF 4K Operator ZREF H£.,

5.1. Operator SDK T#F

Operator SDK Build, test, iterate

{
} Operator manifest

Foundation Publish Operator image

Test locally Test with live cluster

ESHF L, FF Operator SDK By Operator 27F Operator F& & X I EBFE R FR AL BB 548 W A1 BTR 4B
KEOEM, FFREUFERE AN BARRFRRE,

5.1.3. H TR
e \IEM Operator M 8GR

5.2. &3 OPERATOR SDK CLI

Operator SDK 2t 7 — /51757 mE (CLI) ITE, Operator FAZ AR A ERERMEE. NRXFEE
Operator, f&AILATE T Elf E%4& Operator SDK CLI, LAME & F 1A% E B 2B Operator,

BEEHEIE R AR operator ¥E& (4 OpenShift Container Platform) B LAMEF Operator SDK
CLI#R#& Go. Ansible. Java Bk Helm 7% B 28 Operator, Kubebuilder fEHEF Go B Operator B9

Fe R R R 5 R R A Bl Operator SDK #, XEBREIAR Kubebuilder T H A LAR Operator SDK —FE{&#
FF4REE T 4k,

P2y~
OpenShift Container Platform 4.15 32 Operator SDK 1.31.0,

5.2.1. 1 Linux £ %% Operator SDK CLI

& A LATE Linux &% OpenShift SDK CLI TE,

FoRFEH

® Govlio+

e docker vi7.03+, podman v1.9.3+ = buildah v1.7+

AR

176


https://redhat-connect.gitbook.io/certified-operator-guide/
https://kubebuilder.io/
https://golang.org/dl/

1. # AZE| OpenShift HiRih =,

2. MERHFTEY 415 B, TEHERT Linux B tarball BIExHThR A,

3. REFH:

I $ tar xvf operator-sdk-v1.31.0-ocp-linux-x86_64.tar.gz

4, EXERTHAT ¢

I $ chmod +x operator-sdk

5. f$2EX8) operator-sdk — #3245 E] PATH fAB9—4N B xR,

TN
&7 PATH :

I $ echo $PATH

I $ sudo mv ./operator-sdk /usr/local/bin/operator-sdk

o Z% Operator SDKCLI 7, WifE2EAA :
I $ operator-sdk version
it

I operator-sdk version: "v1.31.0-ocp", ...

5.2.2. £ macOS £ %% Operator SDK CLI

& AI LATE macOS £ %24k OpenShift SDK CLI T &,

FRFH

it =

® Govlio+

e docker vi7.03+, podman v1.9.3+ = buildah v1.7+

% 53 FF&Z OPERATOR

1. %F amd64 1 arm64 281, 53 A amd64 £ ZEHIEY OpenShift frffkih &= Marm64 22

F2) B9 OpenShift BRI s,
2. ME&HFTEY 415 BEA, T#E macOS B tarball BIRFTAR A,

3. BT T4, 7 amd64 Z2R5fEE Operator SDK J34Y :
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I $ tar xvf operator-sdk-v1.31.0-ocp-darwin-x86_64.tar.gz
4. BfTLAT S, 5 arm64 2214 S Operator SDK 344 :
I $ tar xvf operator-sdk-v1.31.0-ocp-darwin-aarch64.tar.gz
5. BT T B EXH AT ¢
I $ chmod +x operator-sdk
6. BT T4, JHEEM operator-sdk — /#3047 E] PATH LR S -
7
BT TR0 E PATH :

I $ echo $PATH

I $ sudo mv ./operator-sdk /usr/local/bin/operator-sdk

o L% Operator SDKCLI &, BT TFHSEIL2RE A :

I $ operator-sdk version
i Bl

I operator-sdk version: "v1.31.0-ocp", ...

5.3. &F GO #J OPERATOR

5.3.1. &£F Go ¥ Operator 74 # A Operator SDK

INFFERER Operator SDK Rt T EFE KX BEFIZITETF Go B Operator WEAKIIH, Operator
F & NG A LA Memcached #453 Go-based Operator ™5, — N omAEEFM, FNTHRBETIER
¢Q

5.3.1.1 FERFH
e 2% operator SDK CLI
o B OpenShift CLI (oc) 4.15+
e Gol2l+
o {FHFAEZA cluster-admin F{fRH oc &% ZE| OpenShift Container Platform 4.15 5£%
o ERIFERIHHIEGR, HWEHENEFEELIRENAENFREE, SRIMEE— NS pull

secret

178


https://golang.org/dl/

% 5% A OPERATOR
HhbrR
e 7% Operator SDK CLI

® OpenShift CLI Al

5.3.1.2. Q& HABEE T Go B Operator

IR ET LUEF Operator SDK &) Memcached f4/F1ERE 4 HLHY Go-based Operator,

ff

L=

S

1. fIE—4Nmig,
a. DIBEMITHE R :

I $ mkdir memcached-operator
b. YIHLE|EFRIERIE K -

I $ cd memcached-operator

$ operator-sdk init \
--domain=example.com \
--repo=github.com/example-inc/memcached-operator

c. i&17 operator-sdk init f55 LLFIA{LTIR -
S REIAER Go flf.

2. fillE API,
AIER T B89 Memcached AP :

$ operator-sdk create api \
--resource=true \
--controller=true \
--group cache \
--version v1 \
--kind Memcached

3. HMIEEFHHEE Operator Hif&k.
FERAZIAN Makefile B 17T HEE Operator, HAHRK pull spec % & IMG, % spec ff
FA & AT HEE EIRY registry :

I $ make docker-build docker-push IMG=<registry>/<user>/<image_name>:<tag>

4. j&f7 Operator,

a. ®ECRD:
I $ make install

b. FFIMEEBRNERFF. & IMG E N EHXIEME :
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I $ make deploy IMG=<registry>/<user>/<image_name>:<tag>

5 fIgrHIaE R (CR) ,
a. BIE—1RAICR:

$ oc apply -f config/samples/cache_v1_memcached.yaml \
-n memcached-operator-system

b. &%& CR /i Operator :

$ oc logs deployment.apps/memcached-operator-controller-manager \
-Cc manager \
-n memcached-operator-system

6. MiEx CR,
BT e S MIBR CR -

I $ oc delete -f config/samples/cache_v1_memcached.yaml -n memcached-operator-system

7. A,
BT T e S BEELREZF O TR

I $ make undeploy

5.3.1.3. BB
o MEEZEAM T RINEAIEET Go B Operator, iEEET Go By Operator SDK 5 »

5.3.2. &£F Go #J Operator B operator SDK 55

Operator SDK A Go ZRi2iE S S # aJ LLFI F Operator SDK 1B Go 4Rf21EE X #¥,  Memcached 14
BET Go B Operator i, AN BEFHHATEEEMGE,

BT AR A Operator Framework %04 {4 3£ Se R LT 72 -

Operator SDK
operator-sdk CLI T2 controller-runtime /% API
Operator Lifecycle Manager (OLM)

&£ & rh Operator W&, ANMEBETAHEMUIRIES (RBAC)

% o
A AHIRMABLLET Go # Operator FFIA{EH Operator SDK B4,

5.3.2.1. R F M

o B &% operator SDK CLI
e B OpenShift CLI (oc) 4.15+

o Gol21+
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o {FHAEZA cluster-admin F{fRH oc &% E| OpenShift Container Platform 4.15 5£%

o EAVFERMANMBR, MWEXBGRNEHEELINIENAHLBNIFMEE, SWHECE— & pul

secret

Hb TR
e 7% Operator SDK CLI

® OpenShift CLI Al

5.3.2.2. flg—1 i H

f&F Operator SDK CLI fi| 4% memcached-operator B i E,

i
1. AUER-TEX
I $ mkdir -p $HOME/projects/memcached-operator
2. EANZBEX :

I $ cd $HOME/projects/memcached-operator
3. BUEX Go BB HF ¢
I $ export GO111MODULE=0n

4. =17 operator-sdk init {55 LLFIALTIR :

--domain=example.com \
--repo=github.com/example-inc/memcached-operator

pa =
. operator-sdk init sp & EIAEA Go &,

operator-sdk init sp 54K —4> go.mod X4, FATF Go #&Eik, fEAIE $GOPATH/src/ 1iE N}
FE --repo i1k, EANERNXGREEERHEREE,

| $ operator-sdk init \

5.3.2.2.1. PROJECT X

operator-sdk init 344 BB 2— Kubebuilder PROJECT X4, MIIE root i21THIEEE
operator-sdk e LA K help fiE RILEUZ X4, FHERITBEBREN Go, BN :

domain: example.com

layout:

- go.kubebuilder.io/v3

projectName: memcached-operator

repo: github.com/example-inc/memcached-operator

181


https://docs.redhat.com/en/documentation/openshift_container_platform/4.15/html-single/cli_tools/#getting-started-cli
https://golang.org/ref/mod

OpenShift Container Platform 4.15 Operator

version: "3"

plugins:
manifests.sdk.operatorframework.io/v2: {}
scorecard.sdk.operatorframework.io/v2: {}
sdk.x-openshift.io/v1: {}

5.3.2.2.2. XF Manager

Operator EZ2FE main.go X4, B#ERIEFHIZIT Manager, Manager 2 BaiEMATE B E LFHIR
(CR) APIENHIAR, FHXEFMZITEHI2RH webhook,

Manager B LARR I T #2216 25 1o A1 BT IR A dp 45 22 [A]
I mgr, err := ctrl.NewManager(cfg, manager.Options{Namespace: namespace})

FINER T, Manager 7 Operator iz {Ton &% (E, BEWNMAAMEZZENE, &7 LUF namespace
WLIER ZE

I magr, err := ctrl.NewManager(cfg, manager.Options{Namespace: ""})

&80T L& MultiNamespacedCacheBuilder Thag R iRF ER R ERES -

var namespaces []string ﬂ
magr, err := ctrl.NewManager(cfg, manager.Options{ 9
NewCache: cache.MultiNamespacedCacheBuilder(namespaces),

1
© ~rzhnE
g B2 Cmd 55 LUR Bt SR % RS Sh4E ¢4,

5.3.2.2.3. X F%4H API

TEQIEE AP FI¥EHIZRHET, 1EEBER Operator EEFHFES N API H, FEIREE T HNH AP BIRIAE
B, BEEERTBRERIIFLZHAP, EAILLZITU TS :

I $ operator-sdk edit --multigroup=true
XA REE T PROJECT 3, ZSXHERNIZEBLA TR -

domain: example.com
layout: go.kubebuilder.io/v3
multigroup: true

S FZHTB, APl Go REIXXHATE apis/<groups /<versions> / B 0IE, #2887
controllers/<group> / BRI, RERENMER Dockerfile,

Hith BHR

o BXRIMEILAUBIIFE, BB Kubebuilder 3214,
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5.3.2.3. il API f1#%H125
& Operator SDK CLI B E X FIRE . (CRD) API #1iZH25.

ff

L=

S

1. BT TS 0E N B4 cache, hrAv1 F1Fh3E Memcached B API :

$ operator-sdk create api \
--group=cache \
--version=v1 \
--kind=Memcached

2. RS, By SEOIREDRMIEH S
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

IttiF 22 7F api/vi/memcached_types.go #1 controllers/memcached_controller.go 4 %
Memcached 75J& AP,

5.3.2.3.1. & X API

7E Y. Memcached B & X %8 (CR) BJ AP,

ff

L=

S

1. {82X api/vi/memcached_types.go ) Go KBIFE ., EHEEBLLT spec # status :

// MemcachedSpec defines the desired state of Memcached
type MemcachedSpec struct {

// +kubebuilder:validation:Minimum=0

// Size is the size of the memcached deployment

Size int32 “json:"size™

}

// MemcachedStatus defines the observed state of Memcached
type MemcachedStatus struct {

// Nodes are the names of the memcached pods

Nodes []string “json:"nodes™

}
2. NHIRREEH & MBI

I $ make generate
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N
EBHRT *_types.go XHfE, EIHZ1T make generate B4 KB #11%Z FRAE B 4 RBIRTD,

LAt Makefile BF1HF controller-gen 25k %7 api/v1/zz_generated.deepcopy.go X 1.
IXFEET R IR APl Go ZREVE W SXH T runtime.Object # 0, AA Kind ZREVERATSLH,

5.3.2.3.2. £5 CRD ;5

£ spec #1 status FEXFNE E L FIRE L (CRD) WiEPRiCE LG, ERILLERK CRD &

% &2
o ZITUUT S LLERKFIERH CRD B

I $ make manifests

Itk Makefile E#71# A controller-gen LR F7E
config/crd/bases/cache.example.com_memcacheds.yaml XX{4/ 4 CRD &

5.3.2.3.2.1. XF OpenAPI %Kik

LA R, openAPIV3 R ARINEI spec.validation HtFfy CRD B, HIIEH S IF
Kubernetes £ Memcached B X ¥R (CR) A=k BEHITIIEHPHIE .

PRCSGERE A BT OV IR API BBERIE, XEIRCIAAE R +kubebuilder:validation #1%%,

HhbriR
o MBEBXREAPIRIEHRFERIMCHWELZIEHER, ESHLLT Kubebuilder 3244 :
o CRD 4R

o Markers (Fric)
o OpenAPIv3 $iEFRICFIFR

e A CRD ## OpenAPIV3 $iFERBIFIE, 1554 Kubernetes 314,

5.3.2.4. LI HIgR
TE0ERET AP FNIREISRIS, 1RATLASCII{Z6) 2818 5,

Pt =

o TEARMBIF, JFHERAIREZISLH controllers/memcached_controller.go & LU T = BISCE -
‘ il 5.1. memcached_controller.go =l

Copyright 2020.
Licensed under the Apache License, Version 2.0 (the "License");
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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.

7

package controllers

import (
appsvi "k8s.io/api/apps/vl"
corev1 "k8s.io/api/core/vi1"
"k8s.io/apimachinery/pkg/api/errors"
metav1 "k8s.io/apimachinery/pkg/apis/meta/vi"
"k8s.io/apimachinery/pkg/types”
"reflect”

"context"

"github.com/go-logr/logr"
"k8s.io/apimachinery/pkg/runtime"

ctrl "sigs.k8s.io/controller-runtime"
"sigs.k8s.io/controller-runtime/pkg/client”
ctrllog "sigs.k8s.io/controller-runtime/pkg/log"

cachev1 "github.com/example-inc/memcached-operator/api/v1"

~

// MemcachedReconciler reconciles a Memcached object
type MemcachedReconciler struct {

client.Client

Log logr.Logger

Scheme *runtime.Scheme

—

/7
+kubebuilder:rbac:groups=cache.example.com,resources=memcacheds,verbs=get;list;watcl
;create;update;patch;delete

/
+kubebuilder:rbac:groups=cache.example.com,resources=memcacheds/status,verbs=get;u
date;patch

/7
+kubebuilder:rbac:groups=cache.example.com,resources=memcacheds/finalizers,verbs=up
ate

/
+kubebuilder:rbac:groups=apps,resources=deployments,verbs=getlist;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.
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// 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",
"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
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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 := []client.ListOption{
client.InNamespace(memcached.Namespace),
client.MatchingLabels(labelsForMemcached(memcached.Name)),

}

if err = r.List(ctx, podList, listOpts...); err != nil {
log.Error(err, "Failed to list pods", "Memcached.Namespace",

memcached.Namespace, "Memcached.Name", memcached.Name)

return ctrl.Result{}, err

}

podNames := getPodNames(podList.ltems)

// Update status.Nodes if needed
if 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

dep := &appsv1.Deployment{
ObjectMeta: metav1.ObjectMeta{
Name: m.Name,
Namespace: m.Namespace,
2
Spec: appsvi.DeploymentSpec(
Replicas: &replicas,
Selector: &metavi.LabelSelector{
MatchLabels: Is,
b
Template: corevi.PodTemplateSpec{
ObjectMeta: metav1.ObjectMeta{
Labels: Is,
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13
Spec: corev1.PodSpec{
Containers: [Jcorevi.Container{{
Image: "memcached:1.4.36-alpine",
Name: "memcached",
Command: []string{"memcached", "-m=64", "-0", "modern",
V',

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{}).
Owns(&appsv1.Deployment{}).
Complete(r)

—

T I#EH 2% B Memcached B E XL HIR (CR) iZfTLARIAZEE :
o MNREFE Memcached EE, BIE—1,

o MREZEX/IS Memcached CR spec 18I K/INEE,

o f#f memcached Pod )& E# Memcached CR IR

TEBY/NTTARRE T AR5 A B9 42 ) 25 a0 o] Ui A BETR LA R ARl A T JRAE IR, AT AR X LN SR B
AJ&1T Operator,
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5.3.2.4.1. RIS IR AR TR

controllers/memcached_controller.go H#] SetupWithManager() ShAE$s E a{aT ke B2 4224 25 sk Wi 41 CR
FH M HI2RH A N EEM R,

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, ©RITFEFMEFHISRERE,

for(&cachevi.Memcached{}) ¥ Memcached K& EENE LMW EE TR, X F Memcached JE!HY
B/ Add. Update 5 Delete &4, ThiATEI E8%711% Memcached X § & % — 11 Request 5,
Hh o fE 4 22 F A & R,

owns(&appsvi.Deployment{}) ¥ Deployment K E15E N E W IHIHHEN TR, %/ F Deployment K8
BE Add. Update 5k Delete B, BHLEBREFRFMENBHRFRNEMEENNIIERK, AR
F, FiEAZOEIEN Memcached XK.

5.3.2.4.2. ISR E
AU RN ER DR s, a0

e {# 8 MaxConcurrentReconciles LTI BIEHIesF LA ARG AEE, ERIMEN1:

func (r *MemcachedReconciler) SetupWithManager(mgr ctrl. Manager) error {
return ctrl. NewControllerManagedBy(mgr).
For(&cachevi.Memcached{}).
Owns(&appsvi.Deployment{}).
WithOptions(controller.Options{
MaxConcurrentReconciles: 2,
).
Complete(r)
}

o (#fH predicates T E I =4,

o if¥ EventHandler R EURBE UL M4 A X AT AEIARIER, M FHEMMBFIRE
B 7+M Operator X%, EHLUEH EnqueueRequestsFromMapFunc (M IEFE 5 a4 4%
e —HERIEIE K,

ArRXEREMNEMEENIFE, 1§50 L Builder #1 Controller GoDocs,

5.3.2.4.3. thA1EER

P N TIPS O N e e L L et e LD N S et L e I TNt e e N T
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BRI ESEE — T UMASXTR, B Ak [ V)ATEEI Reconcile() 7305, PMATEHMEIT Request
SHEH, LSREMNEFERERE IR R Memcached BI& % 22 [AIF A

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, ZERMER, HRARKEFHF, MABTREIBRMA

// 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

& 7] LU Result.RequeueAfter B NTE T IREIEEFHBEFIEK ¢
import "time"

// Reconcile for any reason other than an error after 5 seconds
return ctrl.Result{RequeueAfter: time.Second*5}, nil

~
~

al

7

BRI LLR[EH A RequeueAfter % & Result £EH7EH—1 CR,
BXxiZSR. BFrmFERREHRXEMNELZELR, 550 Controller Runtime Client APl 3244,

5.3.2.4.4. t{BR#] RBAC ;&1
PSR E B EM RBAC IR S EEBEM TR E, ©f @i RBAC IRt EIEE, MR :

/7
+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;
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func (r *"MemcachedReconciler) Reconcile(ctx context.Context, req ctrl. Request) (ctrl.Result, error) {

}...

config/rbac/role.yaml F# ClusterRole *f % & #.3& 1 £ 8 X247 manifests 8 518 controller-
gen LRI LLETHIPRIC £ o

5.3.2.5. A ANREX

Operator fE&E R FF 4 X FF M4SN IEH) Operator, SEFEIEGBLEX Operator Lifecycle Manager (OLM)
LDERITETENNRIERRE., EXHNREEER, Operator AR EUTIERIBEEMIME, FIFERZ
%5 Operands :

e HTTP_PROXY

e HTTPS_PROXY

e NO_PROXY
%% ARG HTTP_PROXY fF i RO E L&,
SR

o ERTERESEHMH ONENER.

it =3
1. 4%%E controllers/memcached_controller.go XX, FEHSELITI :

a. M operator-lib £S5 A proxy ¥4 2 :
import (

"github.com/operator-framework/operator-lib/proxy"

)

b. ¥ proxy.ReadProxyVarsFromEnv helper ShEERINEINATEIAS, FIFLEERMINE]
Operand /% :

for i, container := range dep.Spec.Template.Spec.Containers {
dep.Spec.Template.Spec.Containers|i]. Env = append(container.Env,
proxy.ReadProxyVarsFromEnv()...)

}

2. @i 7E config/manager/manager.yaml XX RN T WA KILE Operator #8E LHIIAE

]
%
‘ containers:

- args:
- --leader-elect
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- --leader-election-id=ansible-proxy-demo
image: controller:latest
name: manager
env:
- name: "HTTP_PROXY"
value: "http_proxy_test"

5.3.2.6. 51T Operator

& eI LUEF Operator SDK CLI ## #1217 Operator :
o {EH Go BFEERHAARMIZIT,
o {ENEBNEEIZIT,
o 4 Operator, F{# M Operator Lifecycle Manager (OLM) FE&EEHEE,
=1
EEET Go Operator £ R 7E OpenShift Container Platform EE8E K {E HEAH OLM
R e 21T 2 B, FRRREAIILE B BN A RS R,
5.3.2.6.1. RN KIZT

TR LME R ERF A Go FRFiZ1T1RM) Operator WH, iXATLUINRERZBFMNIKHERE, W FHLXFEESR
Fﬁo

T84S, LUE ~/.kube/config XHRFECENSEEHLRERE LHEREE L (CRD) , HEXR

i&4T Operator :

é"'r fﬁ[l

I $ make install run

i th o Bl

2021-01-10T21:09:29.016-0700 INFO controller-runtime.metrics metrics server is starting to
listen {"addr": ":8080"}

2021-01-10T21:09:29.017-0700 INFO setup starting manager
2021-01-10T21:09:29.017-0700 INFO controller-runtime.manager starting metrics server
{"path": "/metrics"}

2021-01-10T21:09:29.018-0700 INFO controller-runtime.manager.controller.memcached
Starting EventSource {"reconciler group": "cache.example.com", "reconciler kind":
"Memcached", "source": "kind source: /, Kind="}

2021-01-10T21:09:29.218-0700 INFO controller-runtime.manager.controller.memcached
Starting Controller {"reconciler group": "cache.example.com", "reconciler kind":
"Memcached"}

2021-01-10T21:09:29.218-0700 INFO controller-runtime.manager.controller.memcached
Starting workers {"reconciler group": "cache.example.com”, "reconciler kind": "Memcached",
"worker count": 1}

5.3.2.6.2. fF NSRBI E BT
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B LA N — N ERBIEEEE 21T Operator Wi H,

SEREH
o EITFEHUBLUFEFAZFNER, HESZET Go M Operator £ OpenShift Container Platform £
BT
T

1. JB1TLLF make 635 FIHEIX Operator Hiffk, FELLTHTRAIEN IMG SEKS| RIER VA
B9, AT LURERFEF MR R (B0 Quay.io) FRERARBIIK,

a. THEEER :

I $ make docker-build IMG=<registry>/<user>/<image_name>:<tag>

P2y~

F SDK 5 Operator £ @8 Dockerfile 2% go build EBFf3|
GOARCH=amd64, iX®ILATEIE AMD64 FZe &
GOARCH=$TARGETARCH. Docker EZ/{SHf &7 &4 B -platform 57

BB, *fF Buildah, FBEFEM -build-arg KELIX—BH, MEELZER,
HEIZ MR,

b. FERERHEERFEE
I $ make docker-push IMG=<registry>/<user>/<image_name>:<tag>

T

pa Y=
BRMZFRFIIRE, 10 IMG=<registry> /<users /<image_names>:<tag>, 7

PN AR BT 7E IR B9 Makefile i%E, {8tR IMG ?= controller:latest £ 3
0L NN E X

2. iIB{TLA e 33K BBE Operator :
I $ make deploy IMG=<registry>/<user>/<image_name>:<tag>

BNBERT, XS UE—NHE Operator H AWM EZEE, &XH
<project_names>-system, FITF&BE, LteHiLM config/rbac &% RBAC JFH,

3. BT TS YKIE Operator @ B IEMEIZT ¢

I $ oc get deployment -n <project_name>-system

=1
NAME READY UP-TO-DATE AVAILABLE AGE
<project_namex>-controller-manager 11 1 1 8m

5.3.2.6.3. #i4F Operator 3#f#/ Operator Lifecycle Manager #1758 E

193


https://sdk.operatorframework.io/docs/advanced-topics/multi-arch/#supporting-multiple-architectures

OpenShift Container Platform 4.15 Operator

5.3.2.6.3.1. fil4F 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 TEFFA THEuh E&RE: operator SDK CLI
o B%%E OpenShift CLI (oc) v4.15+
o fHH Operator SDK #1151t operator T E

o N Operator 2R T Go By, M AJEHFEBYIIE LUFE A ZHHHIRTE OpenShift Container
Platform £z 1T

1. 7 Operator i B B &HIZ4TLLT make 6545 RIZFHEX Operator Hifgk, LU THIRHAENR
IMG S¥CRB|IRER TR ZE, MR LURERERMEEL = (30 Quay.io) TFi#AZREIIK.

a. TEREIR :

I $ make docker-build IMG=<registry>/<user>/<operator_image_name>:<tag>

==

F SDK 5 Operator £ @8 Dockerfile 2% go build EBFf3|
GOARCH=amd64, X7 LLfE3E AMD64 F5Z2rh{d
GOARCH=$TARGETARCH, Docker EZN{SIf &7 &4 B -platform 575
B9{E, X}F Buildah, EEF A -build-arg ELIHX—BH, WEELES,
WAL N5,

-

b. FEERIEERFEE
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 FIfRFR &8 L8R TNl Eon, QIBFIEEN AR, make bundle f357E Operator
BRI T XEME X

e & ClusterServiceVersion X REHAREF B>, %77 bundle/manifests
e £ bundle/metadata F9IH 41 & T 838 B %

e config/crd BXHBIFRAE B E L FIRE L (CRD)

e — Dockerfile bundle.Dockerfile

A5, fE operator-sdk bundle validate B335 1FX 30, LUSBREE ERA SRR 2
EHBI,
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3. BT e SR E A B iR, OLM ARSI H G EEHE Operator HHE, ZERS

—PNHZ M A DR,
a. MBI STR. FEREEHETIRN registry, F/ & ERIMBEITERITFE,
BUNDLE_IMG :

I $ make bundle-build BUNDLE_IMG=<registry>/<user>/<bundle_image_name>:<tag>

b. HEEIHH R

I $ docker push <registry>/<user>/<bundle_image_name>:<tag>

5.3.2.6.3.2. fif Operator Lifecycle Manager #83& Operator

Operator Lifecycle Manager (OLM) RIEBBIETE Kubernetes St %k, HHMEIE Operator R HHE
FARSGSHIE AR, OLM £ OpenShift Container Platform LERIAZ%E, FHEH Kubernetes ¥ Bi&1T,
DUMEIE R LIE R B AN TEE R T Web #2H&F1 OpenShift CLI (oc) FATFFIA Operator £
EHAEEINEE,

Operator Bundle Format /& Operator SDK #1 OLM BIEINFT @A k. eI LUER Operator SDK £ OLM
ERFZTIHA TR, UBREERZT.

SR

o TEFF A Tl E%&EE operator SDK CLI
o FYERFHEEE registry B9 Operator H4F B 5%

o OLMZEE—NET Kubernetes &R £ (#1R A apiextensions.k8s.io/v1 CRD, I’y
v116.0 SLEHTARA, #0 OpenShift Container Platform 4.15)

o fFREA cluster-admin Y REINK £ oc EFEIER

o IR Operator @& TF Go M, M AJIEFH &R B LUE R X HFHHRIRTE OpenShift Container
Platform Liz1T

o HIALIT o BIEEEFHIZ1T Operator :

$ operator-sdk run bundle \ﬂ
-n <namespace> \9
<registry>/<user>/<bundle_image_name>:<tag> e

run bundle S S HIEEFXHHNENE X, FEA OLM EERHRE Operator S,

: BAERT, R KRT7E ~/.kube/config 314 HATEEKAI T B A R% Operator, &
EJLA,,J“DD -n &R N RE BRI 6n & ZE[A3EH,

O 9O

MR EIREHLR, %S EM quay.io/operator-framework/opm:latest /5 BRI\ 525815
%, MREETHER, ZhSERTRTRERFIEHNRSIFHR,
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BE

B OpenShift Container Platform 4.11#2, run bundle @4 2k1\3%#F Operator B
SFKETFXHMBE RKER, Operator B XEF M SQLite BUEER DB H, B
RJEUEHETRASMER, il Operator FENETERIBIETXHHE
KB,

XD HHITUUTERF

o (5| RMHAAEIRIFRSIHKR, ReIGHETEHABEEAINN Y, BEAERRIRT AAFHEE
SARIEE FBE XA,

o NIRIEAFRIIFEHRMETIR, LUME OperatorHub BEWS % Il Operator,

o @it fIE— OperatorGroup. Subscription. InstallPlan F1FfEEMAAETIR (2
RBAC) , I Operator EREEI&EE A,

5.3.2.7. QBB E (TR
L% Operator [7, EATLUET B —/NH Operator FEERFIRHUMBE E X FHR (CR) EilliXE,

FRFM

o TEEEHRLEH Memcached Operator 7~ffll, ©1Z2# Memcached CR
it =3
1. UIHREIZRE Operator BIApRZE (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 =, HHES
LU HIAS -

apiVersion: cache.example.com/v1
kind: Memcached
metadata:

name: memcached-sample

‘e
msize: 3
3. g 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

Fai tH o B
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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, LBIAHREREFEH Memcached pod &AFREHT,

a. 1% pod:
I $ oc get pods
it 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. & CRIAA :

I $ oc get memcached/memcached-sample -0 yaml
i th 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 314, ¥ Memcached CR F1f
spec.size FEEM 3N 5 :

$ oc patch memcached memcached-sample \
-p '{"spec":{"size": 5}}'\
--type=merge
b. #8i\ Operator EEJERE K/ :

I $ oc get deployments

i th o Bl
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NAME READY UP-TO-DATE AVAILABLE AGE
memcached-operator-controller-manager 1/1 1 1 10m
memcached-sample 55 5 5 3m

7. TS MR CR -

I $ oc delete -f config/samples/cache_v1_memcached.yaml

SFEARREH ORI TR,

o HNR{EF make deploy 5 &l Operator, HZITU TS :
I $ make undeploy
o INRFFH operator-sdk run bundle %% £l Operator, EIZITUATHS

I $ operator-sdk cleanup <project_name>

5.3.2.8. Hftb BFiR
o HESHET Go Hy Operator WITE#E, LLT & Operator SDK |8/ B R 451,

o MREETEREICHNVEONIE, EHEEATUBSERIEIXE, =5 Operator Lifecycle
Manager(OLM)_LiZ{THIHFE Operator i ABE X CA ik,

5.3.3. &£F Go By Operator W E & HE

operator-sdk CLI 7] 58 Operator WIB &KX scaffold %4~ PSS

5.3.3.1. £F Go WIHKFR
& /3 operator-sdk init fn S EMBIET Go B Operator WH (FBIARE) @EUTXHMBR :

XH B % i3-S

main.go Operator WEERRF., XARELHE—PMHEESE, BT apis/ BxFEMAEBEE L
%WEE X (CRD) , ##/Ezhcontrollers/ B X BIFRA 425,

apis/ 7 Y. CRD API BB &I, &% apis/<version> /<kind>_types.go X, H&E
MNEUREBUTE L API, FIEEREIRR 5 XL H LU X L FTRAEY,

controllers/ RHISRHISCEL, YmiH controller/<kind>_controller.go x4, LUE I 2R4EBI5E
TR R BRI P Z

config/ B FEER DI EEHI230 Kubernetes 555, &1% CRD. RBAC MIEH,
Makefile FAF R E L HI2RH BT,
Docker A28 E RN Operator BIUHA,
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XHH B % A&

manifests/ Kubernetes ;&% i F3EM CRD. % & RBAC #1¥¥ Operator EE HERE,

5.3.4. NEHTH Operator SDK i AEHE T Go HJ Operator Tl H

OpenShift Container Platform 4.15 2 Operator SDK 1.31.0, MIREEET/Fit £%&=% 7T 1.28.0 CLI,
IRAT LB e TR A CLI B ZE 1.31.0,

B2, EBRRIA Operator TBRFFS Operator SDK 1.31.0 WER M, FEHITEHMME XS ETRERR

RM1.28.0 LRI AR RIIF B, B ITEZ BifE A 1.28.0 Q34 BI4ES Operator W H HF5)
MATEH S IK,

5.3.4.1. 7y Operator SDK 1.31.0 EHETF Go i Operator HiH
LUTREEH 7T ET Go B Operator H, LUES131.0 A,

FRFH

e B %% operator SDK 1.31.0

e {#f Operator SDK 1.28.0 B sk 4E#'# Operator W H

it =

o ’ikE Operator BB makefile, ¥ Operator SDK R AE#H = 1.31.0, M FHIFTE :

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 JFERAM 1.28.0 BN 1.31.0,

5.3.4.2. Hfi B5iR
o FMHEERIBEBEMAITER
® °}y Operator SDK 1.16.0 #Z 3 H
e Ft4 Operator SDK v1.10.1 893 B

e 1%} Operator SDK v1.8.0 A4 I1H
5.4. &F ANSIBLE #J OPERATOR

5.4.1. ZF Ansible #J Operator B Operator SDK A[]

Operator SDK @4 Operator Wi B BT, ©FAIIA Ansible playbook FI#EHF Kubernetes HiR
HE NG — N AR, MEHREEM Go i,
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INEEERME A Operator SDK IR T EFME XK B FHIZ1TET Ansible B9 Operator BIE A A
iH, Operator FF&Z AR AT LA Memcached, D ANBEFMEIIEE T Ansible B9 Operator =5, F&F
CEBE LR,

5.4.11. &REZFH

o B &% operator SDK CLI

e %3 OpenShift CLI (oc) 4.15+

® Ansible 2.15.0

® Ansible Runner 2.3.3+

® Ansible Runner HTTP Event Emitter plugin 1.0.0+

® Python 3.9+

® Python Kubernetes & /i

o {FHFAEZA cluster-admin F{fRH oc &% E| OpenShift Container Platform 4.15 52 8%

o EAVERMANMBR, MWEXBRNEHEELINIENALBNIFME, SWFEE— & pul

secret

HibFiR
e 7% Operator SDK CLI

® OpenShift CLI Al

5.4.1.2. BB FHEERT Ansible B Operator

& B] LA#E A Operator SDK 25 Memcached H9EFEBE Al FRBIETF Ansible B Operator,

Pyt
1. fIE—4Nmig,
a. DIBEMNTHE RS :

I $ mkdir memcached-operator
b. LB EER B :
I $ cd memcached-operator
c. {#f ansible #H {41217 operator-sdk init S LAFIAETE -
$ operator-sdk init \

--plugins=ansible \
--domain=example.com

2. fllE API,
AIER T B89 Memcached AP :
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% 5% A OPERATOR

$ operator-sdk create api \
--group cache \
--version vi\
--kind Memcached \

--generate-role ﬂ

Q 5 API 4B Ansible B,

3. MEEFFHEE Operator Hif&k.

EFABIAH Makefile BiTrsEFyEF#HEX Operator, {8 A& pull spec W& IMG, % spec f#
PR RTHE X BIMY registry :

I $ make docker-build docker-push IMG=<registry>/<user>/<image_name>:<tag>

4. 3517 Operator,

a. ®&CRD:
I $ make install
b. B EMERNERP. & IMG KB N EHEER R
I $ make deploy IMG=<registry>/<user>/<image_name>:<tag>

5. BIBRABELER (CR)
a. flBZ—1"=pICR:

$ oc apply -f config/samples/cache_v1_memcached.yaml \
-n memcached-operator-system

b. Z%& CR I/} Operator :

$ oc logs deployment.apps/memcached-operator-controller-manager \
-Cc manager \

-n memcached-operator-system

i th o Bl

10205 17:48:45.881666 7 leaderelection.go:253] successfully acquired lease
memcached-operator-system/memcached-operator
{"level":"info","ts":1612547325.8819902,"logger":"controller-
runtime.manager.controller.memcached-controller","msg":"Starting
EventSource","source":"kind source: cache.example.com/v1, Kind=Memcached"}
{"level":"info","ts":1612547325.98242,"logger":"controller-
runtime.manager.controller.memcached-controller","msg":"Starting Controller"}

{"level":"info","ts":1612547325.9824686,"logger":"controller-

runtime.manager.controller.memcached-controller","msg":"Starting workers","worker
count":4}
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{"level":"info","ts":1612547348.8311093,"logger":"runner","msg":"Ansible-runner exited
successfully","job":"4037200794235010051","name":"memcached-
sample","namespace":"memcached-operator-system"}

6. MBR CR,
BT AT 65 MR CR -

I $ oc delete -f config/samples/cache_v1_memcached.yaml -n memcached-operator-system

7- %ﬂo
BT T e SBEAELREZF 2R

I $ make undeploy

5.4.13. RESE

o MMEEZEAM T ERINMAIEET Ansible B9 Operator, iE&HE T Ansible B9 Operator SDK &
F#io

5.4.2. &F Ansible FJ Operator #J operator SDK 5§73

operator FF & A 51 AT LAFI A Operator SDK H#4 Ansible 2335 Memcached HE2E T Ansible #9745
Operator. DHXBEFEHEEREEGER, ABRENATUTILRE :

o | Memcached E8E&

o TAREREKR/IEG Memcached BE X R (CR) spec I8EHK/NER

e {# status writer 778 memcached Pod B9 #3k E#T Memcached CR X%
i F2 A @ T LR F A4S Operator Framework /(02452 :

Operator SDK
operator-sdk CLI TE7 controller-runtime /% API

Operator Lifecycle Manager (OLM)
£ 8 Operator W&, ARNMETABHV LS (RBAC)

=
. AYEHANBLLE T Ansible 89 Operator Fria{#E A Operator SDK WA B A,

5.4.2.1. & REH

o B &% operator SDK CLI

e %% OpenShift CLI (oc) 4.15+
® Ansible 2.15.0

® Ansible Runner 2.3.3+

® Ansible Runner HTTP Event Emitter plugin 1.0.0+
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% 5% A OPERATOR

® Python 3.9+
® Python Kubernetes % /71

o {FHHEZA cluster-admin F{fRH oc &% E| OpenShift Container Platform 4.15 5£%

o ERAVERMANMBR, HWEXBERNEHEELINIENALBNTFMEE, SWHECE— & pul

secret

Hb TR
e 7% Operator SDK CLI

® OpenShift CLI Al

5.4.2.2. fllE—4 i H

{8 F Operator SDK CLI fl| 4% memcached-operator B i E,

ff

L=

S

(RIS = Re/lk =Sl M =g

I $ mkdir -p $HOME/projects/memcached-operator
2. HEANZBEX :

I $ cd $HOME/projects/memcached-operator

3. M ansible {41217 operator-sdk init @4 LA#IIR{LIE :

$ operator-sdk init \
--plugins=ansible \
--domain=example.com

5.4.2.2.1. PROJECT X

operator-sdk init 4 4 BB 2— Kubebuilder PROJECT X4, MIIE root i2THIEEE
operator-sdk S LA K help i rTLEUZ X4, FERFTBERRERZE Ansible, HI%0 :

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"

5.4.2.3. /& API

{8 Operator SDK CLI f]# Memcached API,
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o ZITU TS OIEW AL cache, hxAv1 #1F25 Memcached B API :

$ operator-sdk create api \
--group cache \
--version vi\
--kind Memcached \

--generate-role ﬂ

© APIER Ansible B8,

B API J&, Operator HE &ML LB -

Memcached CRD
B — Memcached % RRAI

Manager (BEX#)
FERUTHEREFRSHARIRFRENER

o —/hiHZR, AR Ansible &K playbook

e — > watches.yaml 3X{f, & Memcached 755 %# %] memcached Ansible A&

5.4.2.4. EREMRE

BHIEM Operator WiH, LUREINZH, HEIX N Ansible B, SEFRUIE. BHMR
Memcached % RA21T,

it

1. FAT3I451E# roles/memcached/tasks/main.yml 3X{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:
- hame: memcached
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command:
- memcached
- -m=64
--0
- modern
- -V
image: "docker.io/memcached:1.4.36-alpine"
ports:
- containerPort: 11211

X memcached & & A H{RFIE memcached S EFHIXEZRE K/,

2. @it 4wk roles/memcached/defaults/main.yml X, NIEE Ansible BEHRERANTENBE
NE :

# defaults file for Memcached
size: 1

3. FRLLTFSEFEH config/samples/cache_vi_memcached.yaml XX {471 Memcached =4
BR -

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

BENKIR (CR) spec FRBYBEE X EHEINZ 2L H25 Ansible,
p= Y=
1£i24T7 Ansible B, Operator &% spec FEXHF AL ERNATRLHH snake case, B/
BT X%, Blt0, spec FHY serviceAccount 1 Ansible FREAF K
service_account,
& L@ £ watches.yaml XX #4-715% snakeCaseParameters /£ E /) false 2

KNNEEEH, BIETE Ansible X8 84T —LRBYGUE, LUBERE AR IR EIRT R
lo

5.4.2.5. G AR

Operator fE&E R FF 4 X FF M4SN IER) Operator, SREFEIE G BLEXT Operator Lifecycle Manager (OLM)
VDERITETENRIERRE., EXHNREER, Operator AR EUTIERIBEEMIME, FIFERZ
%5 Operands :

e HTTP_PROXY
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e HTTPS_PROXY

e NO_PROXY
% REF2{E HTTP_PROXY £ h "B BT &,
SoREM

o ERTERESEHMH ONEMNER.

iz
1. B FERLTARAEL rolesimemcached/tasks/main.yml X4, [FIEZERMBIEES :
env:
- name: HTTP_PROXY
value: {{ lookup("env", "HTTP_PROXY") | default("", True) }}'
- name: http_proxy
value: {{ lookup("env", "HTTP_PROXY") | default("", True) }}'
2. @it 1E config/manager/manager.yaml X {4/ RIILA T RERXE Operator HE _ERIMED
=

containers:
- args:
- --leader-elect
- --leader-election-id=ansible-proxy-demo
image: controller:latest
name: manager
env:
- name: "HTTP_PROXY"
value: "http_proxy_test"

5.4.2.6.3i&1T Operator

& A LU# A Operator SDK CLI ¥4 #1321T Operator :
o {FH Go FIEEMHAAIMIZIT,
o {EREHMEEIZIT.

o 4 Operator, F{# M Operator Lifecycle Manager (OLM) FE&EEHEE,

5.4.2.6.1. FEER N K2 T

BRI LME R B AB Go I2FI21T/ER) Operator TH, XA LUINREBBFMNABEE, X FHALXIFEER
Fﬁo

AR
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o Z{TLLTF@4, LUE ~/kube/config X4 ELEMERFREGE LKFIRE L (CRD) , HER
#5247 Operator :

N

I $ make install run

it Bl

{"level":"info","ts":1612589622.7888272,"logger":"ansible-controller","msg":"Watching
resource","Options.Group":"cache.example.com”,"Options.Version":"v1","Options.Kind":"Memc
ached"}

{"level":"info","ts":1612589622.7897573,"logger":"proxy","msg":"Starting to
serve","Address":"127.0.0.1:8888"}
{"level":"info","ts":1612589622.789971,"logger":"controller-runtime.manager","msg":"starting
metrics server","path":"/metrics"}
{"level":"info","ts":1612589622.7899997,"logger":"controller-
runtime.manager.controller.memcached-controller","msg":"Starting
EventSource","source":"kind source: cache.example.com/v1, Kind=Memcached"}
{"level":"info","ts":1612589622.8904517,"logger":"controller-
runtime.manager.controller.memcached-controller","msg":"Starting Controller"}
{"level":"info","ts":1612589622.8905244,"logger":"controller-
runtime.manager.controller.memcached-controller","msg":"Starting workers","worker
count":8}

5.4.2.6.2. fE NEBRNEERT
B LN — N ERBIEEEE 21T Operator Wi H.,

it

1. 131TLLF make 5 EMHEBFIHEE Operator Hik, TELUTHERIEN IMG SEES|BER15H]
B, BRI LRBIEREZEL = (30 Quay.io) FEHERSIEITKF,

a. MR -
I $ make docker-build IMG=<registry>/<user>/<image_name>:<tag>

i

==

F SDK 5 Operator £ @8 Dockerfile 2% go build EBFf3|
GOARCH=amd64., XA LATEIE AMD64 H9ZReh{EF
GOARCH=$TARGETARCH, Docker E1Z){SIf &7 814 B -platform 57

BB, *fF Buildah, FHBEFEHA -build-arg KEIX—BH, MNFEELZELR,
HEH SR,

b. JHEEHEE R

I $ make docker-push IMG=<registry>/<user>/<image_name>:<tag>
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p= Y=
BIRMIZFRFIIRE, 10 IMG=<registry> /<users /<image_names>:<tag>, 7

PN n 5 R ER BT 7E IR B Makefile % &, {8tR IMG ?= controller:latest (3£
0L NN E X

2. iIB{TA a5k BRE Operator :
I $ make deploy IMG=<registry>/<user>/<image_name>:<tag>

BINERT, XN RRAIE—TE Operator Tl B AT Z LA, & H
<project_names>-system, FTFEE, L& HiLM configirbac 2% RBAC .,

3. BT TS 5IE Operator @ B IEIEIZTT :

I $ oc get deployment -n <project_name>-system

=1
NAME READY UP-TO-DATE AVAILABLE AGE
<project_namex>-controller-manager 11 1 1 8m

5.4.2.6.3. #i¥B Operator 3 {8 Operator Lifecycle Manager #{TE8E

5.4.2.6.3.1. %8 Operator

Operator 4@ X2 Operator SDK #1 Operator Lifecycle Manager (OLM) BIERIAITE A%k, EATLL
&5 Operator SDK 2 FH#Ex%E Operator Wi B ¥E M4 2 551&, {5 Operator AT fit OLM fF M,

SeRFMH

o TEFFA THFuh E&RE: operator SDK CLI
o B%%k OpenShift CLI (oc) v4.15+

o fHfH Operator SDK #1151t operator T H

ff

L=

1. 7 Operator i B B XHIZ4TELT make 6545 R FHEX Operator Hifk, LU THIRHAEN
IMG S¥:RBIRER 7R ZE, R LURERERMHEE S (30 Quay.io) FFEAZREIIK.

a. THEEEIR :

S

I $ make docker-build IMG=<registry>/<user>/<operator_image_name>:<tag>

F SDK 5 Operator £ @8 Dockerfile 2 go build EBFf3|
GOARCH=amd64, iXa LL#E3E AMD64 F5Z2rh g
GOARCH=$TARGETARCH, Docker EZN{SIf &7 &4 B -platform 57
BI{E, *}F Buildah, EEF M -build-arg ELIX—BEH, NEELEL,
WAL N5,
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b. FERERMEERFEE
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 F#&% :

I $ make bundle IMG=<registry>/<user>/<operator_image_name>:<tag>

Operator FIFRFR & /F B8R TNl B~ QIBFIEEN AR, make bundle 35 7E Operator
B AT XEME %

e T 2& ClusterServiceVersion X REHAREFR B>, %7 bundle/manifests
e £ bundle/metadata B9 4 & T #0138 B %

e config/crd BxHHIFTE BE LHIRERE X (CRD)

e — Dockerfile bundle.Dockerfile

SAIE, fEF operator-sdk bundle validate B z/351iEX 304, DUHREE _ERZ SRR ZE
EBI,

3. BT T e W R E A B iR, OLM ARSI EEHE Operator HHE, ZERS
A= S NMIH K,

a. MBIA TR, FEREEHETIERHN registry, A& ZAMBFIIERFE, KE
BUNDLE_IMG :

I $ make bundle-build BUNDLE_IMG=<registry>/<user>/<bundle_image_name>:<tag>

b. HEETHH R

I $ docker push <registry>/<user>/<bundle_image_name>:<tag>

5.4.2.6.3.2. {8 Operator Lifecycle Manager 8% Operator

Operator Lifecycle Manager (OLM) RIEBBIETE Kubernetes £t %eik, BHMEIE Operator K HHE
FIRSGSHIE R EH, OLM £ OpenShift Container Platform _EERIA%2E, FH4EH Kubernetes § BiZ1T,
DB R A AR R B E A TENER TF Web #26& 1 OpenShift CLI (oc) FAFFTAE Operator £ 6p
R E R INEE,

Operator Bundle Format 5 Operator SDK 1 OLM BIBRIAITT B A%, B LUER Operator SDK 7£ OLM
ERFZITHADES, USRS EBZIT.

FoRFEH

o TEFFA THEih E&RE: operator SDK CLI
o FUERFHEEE registry B9 Operator 48 B 5%

o OLMZEE—NET Kubernetes &R £ (#1R A apiextensions.k8s.io/v1 CRD, Iy
v1.16.0 HEHARA, 0 OpenShift Container Platform 4.15)

o fFREA cluster-admin Y REINK £ oc B R EIERE
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it

o HALLT e BIEEEFHIZ1T Operator :

$ operator-sdk run bundle \ﬂ
-n <namespace> \9
<registry>/<user>/<bundle_image_name>:<tag> 6

ﬂ run bundle fa SOIEEFXHMBENRE*, FHEH OLM IEERFHRRE Operator 42,

Q ik BUAERT, BSATE ~/kube/config {4 Y RTEKBII B R %% Operator, &
ATLAARAN -n FRAS SN R4 B R R & 22 (F5E

9 NERREIRERR, %S EM quay.io/operator-framework/opm:latest /5 BRI\ 525815

%, MREETHER, ZhSERATRSHERFIENRSIFHR,

BF

B OpenShift Container Platform 4.11#2, run bundle 4 2k1\3%#F Operator B
SEETF XM ERIER., Operator B REFAM SQLite HIBER DR, B
RJEURHETIRASMER, il Operator FENETERIBIETXHHE
KB,

XD BT TR

o (5| RMHAAEIRNFRSIHKR, ReIHETEHABEEAINN Y, BEAERRIRT A{AFHHEE
SARINEEF PR B,

o QIRIEEIMBESIFKRMBRIR, LUE OperatorHub REW &l Operator,

o &I fljE—~ OperatorGroup. Subscription. InstallPlan fIFfAEMAAEHERE (2
RBAC) , ¥ Operator ESREEIKEEH,

5.4.2.7. I8 E LHIR
%% Operator &, B LSS B8 —1H Operator TEEBPIRHMB E KR (CR) EMiHXE,

FoRFEMH

o TEHEBHLER Memcached Operator =f4l, ©12#t Memcached CR

AR

1. UIHREIRE Operator BIApRZE (A, B0, 40K make deploy f G ERE Operator :

I $ oc project memcached-operator-system

2. Ym%E config/samples/cache_v1_memcached.yaml £/ Memcached CR EH =, FHES
LU HIAS

apiVersion: cache.example.com/v1
kind: Memcached
metadata:
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name: memcached-sample
spec:
size: 3

3. fI& CR:

% 5% A OPERATOR

I $ oc apply -f config/samples/cache_v1_memcached.yaml

4. 3% Memcached Operator }7R~ffl CR Q|EERE, HKA/N

I $ oc get deployments
it Bl

READY UP-TO-DATE
1
3

NAME
memcached-operator-controller-manager 1/1
memcached-sample 3/3 3

1F7A .

AVAILABLE AGE
1 8m
im

5. 1% pod #1 CRIRE, LMBIAHREREFEA Memcached pod &AFRE#T,

a. 1% pod:

I $ oc get pods

=1
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. ##& CRIRA :

I $ oc get memcached/memcached-sample -0 yaml

it Bl

apiVersion: cache.example.com/v1
kind: Memcached
metadata:

name: memcached-sample

spec:
size: 3

status:
nodes:
- memcached-sample-6fd7¢c98d8-7dqdr
- memcached-sample-6fd7c98d8-g5k7v
- memcached-sample-6fd7¢98d8-m7vn7
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6. EHEEARN.

a. HE#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. #31IA Operator EERERE K/ :

I $ oc get deployments

i 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 T a5 EMIBR CR :
I $ oc delete -f config/samples/cache_v1_memcached.yaml
8. JEEAHIEP AR TR,
o HNR{#EA make deploy &% &l Operator, HZTLA TGS :
I $ make undeploy
o HNR{#EF operator-sdk run bundle % 3Eilli Operator, HZITUA T4 :

I $ operator-sdk cleanup <project_name>

5.4.2.8. Hftb BiR
e ESHET Ansible B9 Operator BINE#F, LLT f## Operator SDK Q88 B k4514,

o MREETHRISCHNVEONIE, SHEENTUBESNIENE, 3 Operator Lifecycle
Manager(OLM)_LiZ{THIHFE Operator £ ABE X CA ik,

5.4.3. &EF Ansible #J Operator T B &

operator-sdk CLI 7] 58 Operator B &KX scaffold %4~ FE SIS

5.4.3.1. &7F Ansible W BB

&/ operator-sdk init --plugins ansible 3% £ MR E T Ansible B Operator B @& LT B XX
% -
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xR

Docker

Makefile

PROJECT

config/crd

config/default

config/manager

config/prometh
eus

config/rbac

config/samples

config/testing

playbooks/

roles/

watches.yaml

requirements.y
ml

molecule/
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A&

FAF 5 Operator 1A 255589 Dockerfile,

BATFHE,. 4%, BMERD[HEGRWBIT, HEPEE Operator Zi I, AT REFME
HEEFRE X (CRD) ,

B & Operator TTHIEE BRI YAML X4,

E A CRD 4% kustomization.yaml XL E,
HERBULEEFTA Operator j5H., # make deploy a4 EH,
Controller Manager &,

FAF 1% Operator ByServiceMonitor 75,

MG SR RIEIEN A BNA BRI E,
5 CRD B2 BRI,
AFi{RRBIEE,

EZ1TH playbook HIF B %,
ZiInTHABNKNTFE R,

F IS BERA Group/version/kind (GVK) #1 Ansible %, £ create api &y
SRMFEB,

AREEMEEAI LK Ansible EAETIA BRI YAML XX,

RIS A B F Operator imBimNIXAIIS R,

5.4.4. ¥ Operator SDK iR A B 11 H

OpenShift Container Platform 4.15 X Operator SDK 1.31.0, #IREEBETL/Fih £%&% 7T 1.28.0 CLI,
IRAT OB R AT R A CLI B3 ZE 1.31.0,

B2, EiRRIA Operator TBRFFS Operator SDK 1.31.0 WERM, FEHITEHME RS E T REMR
FRM1.28.0 LLRB| AR RBEIFE R, EAIITEZRIER 1.28.0 QIS4 BIE(T Operator T H #HF 3

AT RIS IK,

5.4.4.1. 7 Operator SDK 1.31.0 & T Ansible B Operator HiH

UTRIEEH 7 ET Ansible B9 Operator TH, LUES 1.31.0 &,
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FRFM

e B %% operator SDK 1.31.0

e {#FH Operator SDK 1.28.0 B/ =4:'# Operator 1 H

ff

L=

S

1. % Operator B9 Dockerfile #{TLL FEX -

a. f# ansible-operator-2.11-preview £fiti 5k &1 ansible-operator £filiif%, FIFIRA
BHE131.0, MATFHIFRT :

Dockerfile <l
I FROM quay.io/operator-framework/ansible-operator:v1.31.0

b. Ansible Operator iR 1.30.0 H1#J Ansible 2.15.0 BOE #tIB& T LA FFIZREM Python &k

® jpaddress

openshift

jmespath

cryptography

oauthlib

INRIKH) Operator MK TF H A —MHBREY Python &3k, EEHT Dockerfile LAEF pip
install 6p & L& RAVEEIR,

2. Y@k 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 BN 1.31.0,

3. E3#7 requirements.yaml #1 requirements.go 34, LUHIB} community.kubernetes %4,
1% operator_sdk.util £E&E#H EMA 0.5.0, W FHIFTT :

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"”
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- name: kubernetes.core
version: "2.4.0"
- name: cloud.common

ﬂ f#IB% community.kubernetes £ &

Q ¥ operator_sdk.util £5E# £ 0.5.0 hk A,

4. M molecule/kind/molecule.yml #1 molecule/default/molecule.yml 324 iHBR lint =2 EXAYFR
BEH, B :

dependency:
name: galaxy
driver:
name: delegated
- lint: |
- set-e
- yamllint -d "{extends: relaxed, rules: {line-length: {max: 120}}}" .
platforms:
- hame: cluster
groups:
- k8s
provisioner:
name: ansible
- lint: |
- set -e
ansible-lint
inventory:
group_vars:
all:
namespace: ${TEST_OPERATOR_NAMESPACE:-osdk-test}
host_vars:
localhost:
ansible_python_interpreter: {{ ansible_playbook_python }}'
config_dir: ${MOLECULE_PROJECT_DIRECTORY}/config
samples_dir: ${MOLECULE_PROJECT_DIRECTORY}/config/samples
operator_image: ${OPERATOR_IMAGE:-""}
operator_pull_policy: ${OPERATOR_PULL_POLICY:-"Always"}
kustomize: ${KUSTOMIZE_PATH:-kustomize}
env:
K8S_AUTH_KUBECONFIG: ${KUBECONFIG:-"~/.kube/config"}
verifier:
name: ansible
- lint: |
- set -e
- ansible-lint

5.4.4.2. Hib ¥R

® °/y Operator SDK v1.25.4 AR H

® Jy Operator SDK v1.22.0 #ZJ1H
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7 Operator SDK v1.16.0 #ZT1 H

F2% Operator SDK v1.10.1 B3 B

F%F Operator SDK v1.8.0 #4411 H

B R E IR asX
5.4.5. Operator SDK 89 Ansible X #F

5.4.5.1. BE X FRxXH

Operator &{#F Kubernetes 94 BALEI, BB E L HIRE X (CRD), XHEEHBE L FIR (CR) BIANL
TR LUFRENRE Kubernetes X5,

CR X &R 2 —1 Kubernetes ¥HR 4, 17X REFNIEMIEIEFES :
% 5.1. BE U FHRFB

B 3T

apiVersion EOIE CR BIARA,

kind 03 CRHRE,

metadata Z 0K Kubernetes # & To#E.

spec (%iE) fEHIE Ansible W B ETIR, NFEBRIANZE,

status BEELTREYSFPRE, X FETF Ansible B Operator, status F7REVIA N

CRD j5H, H operator_sdk.util.k8s_status Ansible #EREE, Hbd
& CRstatus 8y condition 5 .

annotations EMTF CR B Kubernetes 4 & 1,

LAF CRIERFIR KB Operator BI1TH -

5 5.2. #F Ansible iy Operator ¥ fi2

ansible.operator- 7 CRIGEMVAEIRR. ZER BRI Golang Bt S time kAR, Bk
sdk/reconcile-period Ui, fEF ParseDuration, BKINGEZ's, % HBIEELFD H B4,

ETF Ansible B9 Operator 3@l

apiVersion: "test1.example.com/vialphai"
kind: "Test1"
metadata:
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name: "example"
annotations:
ansible.operator-sdk/reconcile-period: "30s"

5.4.5.2. watches.yaml 34§

group/version/kind (GVK) & Kubernetes API I —FRIRRF, watches.yaml XS EM B E L HIR
(CR) AImHAMBE IR (CR) E Ansible A=K playbook BIBRETFHIZR, Operator EAEE ;X NIRET T
4L F /opt/ansible/watches.yaml BT E XA &,

% 5.3. watches.yam| SC#4-B &+

B 3T

group ZIAIE CR 4,

version Z K CR ARA,

kind ZITIA CR KB

role (EiA) WINEARLHZHE Ansible BBBIERE, FIIN : NRE roles BRAL T

/opt/ansible/roles/ #, A&7 busybox, NHZERN
/opt/ansible/roles/busybox. ZFE5 playbook FEXHEEHERF

playbook NINZERZFHH Ansible playbook FIERTR, HEZE;X A playbook N — i
BENAE, ZFE5 role FEEREHR.

reconcilePeriod (i%:i%) 257 CR WITh IR, fAEK playbook iZTHIFIE,

manageStatus (;%:18) MRIZEH true (BIN) , N CRAREBEBFEH Operator KEE, MNRKE
Jy false, M| CRBPRENSBIEEA B playbook FEFIMEEE, =IEHIM
PHISR P EE,

watches.yaml X #E7R 651

- version: vialphat ﬂ
group: test1.example.com
kind: Test1
role: /opt/ansible/roles/Test1

- version: vialphat 9
group: test2.example.com
kind: Test2
playbook: /opt/ansible/playbook.yml

- version: vialphat 9
group: test3.example.com
kind: Test3
playbook: /opt/ansible/test3.yml
reconcilePeriod: 0
manageStatus: false
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@ I Test1 BT testt A EHR HRA
@ 1 Test2 BRETE] playbook HIfH HLRAl,
9 Test3 kind EE Z4B97RHl, 1E playbook FZEIEX] CR RS EFHHEAFIEEE,

5.4.5.2.1. &%

BNINEERLEIT R INZE S GVK By watches.yaml X5, ©11RIMTE group. version, kind
#0 playbook X role FEX T 5,

A CR ERIMBE SN HIRM —LLINEE. ABEMNETSEEU TR,

3 5.4. M watches.yaml X455

i R HA reconcilePeri  %7E CR BITH24T (Al BT [A], ansible.oper 1m
od ator-
sdk/reconcil
e-period
BIERE manageStatu  #iF Operator E¥&/ CR true
s status #f9# 8 conditions &
b
HE FRARA BT R watchDepen ¥ Operator Zh2 A1 true
dentResourc  Ansible fI|EHI TR,
es
W PR BESE B A B R watchCluster X # Operator WiflEH Ansible fil fals
ScopedReso  EMEESEHEBIHIR, e
urces
RANZITREFIH maxRunnerA I Ansible Runner 7£ Operator ~ ansible.oper 20
rtifacts BHEPNBNERFREFNEE  ator-
BB E, sdk/max-
runner-
artifacts

WA EIOETIM 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
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5.4.5.3. KX ZE Ansible W&iA &

BN A2 K% ZE Ansible, SAEH Operator B2, BHE L HE (CR) B spec 4 1E WA 2L 2R IR
{EXTE18, FRTF %% ansible-playbook B HIFIAN L&,

Operator A 27E meta FEE FEHEN L E, AT CREATMF CR A ZE[H,

SFFLLF CR RHI -

apiVersion: "app.example.com/vialphai”
kind: "Database"
metadata:
name: "example"
spec:
message: "Hello world 2"
newParameter: "newParam"”

VENEN L E(LIBE Ansible BILERIR

{ "meta": {
"name": "<cr_name>",
"namespace"”: "<cr_namespace>",

b

"message"' "Hello world 2",

"new_parameter": "newParam”,

"_app_example_com_database": {
<full_crd>

}
}

message 1 newParameter FEXEINZ#HIX B NAIHNZE, meta Il Operator F7E X B CR IZHHEX
THIE, meta ZER TS Ansible RIS FFERI5H], 40 :

- debug:
msg: "name: {{ ansible_operator_meta.name }}, {{ ansible_operator_meta.namespace }}"

5.4.5.4. Ansible Runner B3

Ansible Runner %5 Ansible Z1THXNERFEFEERET. EAALT : tmp/ansible-
operator/runner/<group>/<version>/<kind>/<namespace>/<name>,

HbTER
o ETHEX runner B XMEZER, 1ESH Ansible Runner 314,

5.4.6. Kubernetes Collection for Ansible

E(FHF Ansible I Kubernetes BN AEFEMAELR, EaLUER Kubernetes Collection for
Ansible, It Ansible BHREE R FFLZ ALF @ YAML RERILAE Kubernetes HIRSE, sKARYE
Ansible RiAEMEHEE,

¥ Ansible 5B Kubernetes FHIRXHHEEEM — PN R ANIFAETF I EA Jinja ik, XFEERFEEED
Ansible FEYJLNZ EBI A BB E L HIR,
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ATHANET Kubernetes EERER AL, FFAZA], EAMITEIL EREEES, FEEMA playbook i
T, ABRBHE Operator RfERAE,
5.4.6.1. J Ansible 2% Kubernetes &

R AT LAE A b T /L _E %% Kubernetes Collection for Ansible,

it =

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 RALLEREM Ansible Galaxy ZEEEE -

I $ ansible-galaxy collection install community.kubernetes

o MMRIMEANIAILT Operator, NIATEEEYIE TH/Z#E — requirements.yml X4, 304
BE M RER Ansible KT, FAELL Operator EE T E, BRINERT, XUkt
community.kubernetes 55 LA % operator_sdk.util 84, © N4 E T Operator BIIHEERR
AR AR
REFZ B requirements.yml X4 BKGHIELL

I $ ansible-galaxy collection install -r requirements.yml

5.4.6.2. &#uillix Kubernetes Collection
operator FF & A LA LAME KA 2HZ 1T Ansible 53, MARERIZITHER Operator,

SERFEH
o #BIEETF Ansible B Operator WiH, FH{#F Operator SDK AlIEEE B 4K Ansible BB AP

e ¥t Kubernetes Collection for Ansible

AR

1. £ETF Ansible B9 Operator 1 H Bk, FREREM Ansible 2B roles/<kind>
/tasks/main.yml X, 703 APIF, H{#F --generate-role &N, =& roles/<kind> /
Bk, <kind> Al&# 5157 API 8 ERIK BT,

LU RBIRTES ) state FZF 2 (H O FH MM PREC B ALST -

- name: set ConfigMap example-config to {{ state }}
community.kubernetes.k8s:
api_version: v1
kind: ConfigMap
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name: example-config
namespace: <operator_namespace> 0
state: "{{ state }}"

ignore_errors: true

5

Z R ERITRI R 22[A,

oo —

E
XI& ignore_errors: true AR A FENEE B S R R KL

2. {&4 roles/<kind> /defaults/main.yml 32{4, JFEKi\ state 1%XE/ present :

I state: present

3. B ENIE B RMIZQE—1 playbook.yml U4 A — Ansible playbook, EAE@EEH
<kind> & :

- hosts: localhost
roles:
- <kind>

4. =17 playbook :

I $ ansible-playbook playbook.yml
=1

[WARNING]: provided hosts list is empty, only localhost is available. Note that the implicit
localhost does not match "all’

khkkkkkkkhkhhhhhkhkhhkkhkhhhhkkhkhkhhhhhhkhhkhhhhhkhkhhhhhhhhhhhhhhhhkhhhdhhhhhhhhhhhhkhhrrhhhhrkx
PLAY [localhost]

TASK [Gathering Facts]

*hkkkhkkkhkhkkhkhkkhkhkhhkhkhkhhkhhkhkhhhhhkhhhhhhhhhhhhhhhhkhhhhhhhhhhkhhhhkhhhhhhhhhhkhhkhhhkhkhkkhhhxkx
ok: [localhost]

TASK [memcached : set ConfigMap example-config to present]

Khhkhk kAR hk kAR R Ak h AR Ak hhhkhhkhhrkhhkhhhhhkhhhhhhkhhhkhhkhhhhhhhdkhhhhhhhhkhdhhhhkhdkhhhkhkhkkhkdxkx

changed: [localhost]

PLAY RECAP khkkkhhkkkkkkhhhhhkhkhkhkhkhhhhhkhkhhhhhhhhhhhhhhhhhhdhhhhhhhhhhhhhkhhrdhhhhhhhhhhhkhkrrrddixd

localhost :0k=2 changed=1 unreachable=0 failed=0 skipped=0
rescued=0 ignored=0

5. WA EMNZ RS0/ -

I $ oc get configmaps

it Bl
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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

it Bl

[WARNING]: provided hosts list is empty, only localhost is available. Note that the implicit
localhost does not match "all’

khkkhkkkkkhkkhkkhkhkhkhhkhkhkkhhhkhkhhhhhhkhhhhhkhkhhhhhhhhhhhhhhhkhhhhhhhhhdhhhhhhkhkhhhkhhrhhhrhhhkkx
PLAY [localhost]

TASK [Gathering Facts]

hhkkkkkkkkkhkhhhhkkkhhkhhhhhhkhhhhhhhkhhhhhhhhhkhhhdhhhhhhhhhhhhkhkhhdhhhdhdhrrhhhhhkhkhhrdhixx

ok: [localhost]

TASK [memcached : set ConfigMap example-config to absent]

hhkkkkkkkkkkhkhhhkkkhhkhhhhhhkhhhhhhhhhhhhhhhhhhhdhhhhhhhhhhhhhhhdhhhrhrrhhhhhkhkhkhrdhixx

changed: [localhost]

PLAY RECAP khkkkhhkkkkkkhkhhhhkhkhhhkhhhhhkhkhhhhhhhhhhhhhhhhhhdhhhhhhhhhhhhhkhrrdhhhhhhhhhhhkrrrdhid

localhost :0k=2 changed=1 unreachable=0 failed=0 skipped=0
rescued=0 ignored=0

7. W ERFE S S MR :

I $ oc get configmaps

5.4.6.3. f&ES R

o METHUBTE KR (CR) HIESTE Operator Wil A BE X Ansible BB IE, BESHE
Operator A {EF Ansible,

5.4.7. 7f Operator /&M Ansible

GBI AMEF Kubernetes Collection for Ansible &, HBENXHFIR (CR) K&EZMER, EalLIfE
Operator W"‘Bﬁﬂﬁﬂ‘ﬁﬂﬂ’] Ansible ZH, ARBIEF Ansible B EIETE] Operator Ffr i MHY4EE
Kubernetes %R, 1ZME47E watches.yaml X4 58K,

5.4.7.1. A%E X FRX 4

Operator £fFEF Kubernetes B95 BHLEI, BIBE X FRE X (CRD), XIEEHIEE IR (CR) B9
THEELUTFTAREBMIRLE Kubernetes X R,

CR X2 — Kubernetes F5RS 4, ZAN REB HEMIEIEF R
% 5.5. BE U FRFE
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B 3T

apiVersion Z A8 CR BIARA

kind 03 CRHRE,

metadata Z 0K Kubernetes # & JTLEE.

spec (%iE) fZHIZE Ansible W B ETIR, NFERBRIANNZE,

status BEELTREYSFPRE, X FETF Ansible B Operator, status F7REVIA N

CRD jZH, H operator_sdk.util.k8s_status Ansible #EREE, Hbd
& CRstatus 8 condition 5 .

annotations EMTF CR B Kubernetes 4 & 1,

LAF CRIEEFIRK{EEN Operator BI1TH -

5 5.6. & T Ansible i Operator T f#

ansible.operator- 7 CRIGEMVAEIRR. 1ZEfFRITITHE Golang B4 & time kT, Bk
sdk/reconcile-period Ui, fEF ParseDuration, BKINEZs, % HBIEELFD HHAL,

ETF Ansible 9 Operator 3 &l

apiVersion: "test1.example.com/vialphai”
kind: "Test1"
metadata:
name: "example"
annotations:
ansible.operator-sdk/reconcile-period: "30s"

5.4.7.2. & iXEF Ansible B Operator
IRET LUE R Operator T BBYTI/Z B X #) make run 4545, M A#ZTHETF Ansible B Operator A

EREZHE, make run Makefile BFTFEA#Z4T ansible-operator — i/ {4, M watches.yaml XX
BEENFHE A ~/.kube/config X145 Kubernetes 5224815, Rif& k8s & —FE,

A=
& A LB % BEf 525 & ANSIBLE_ROLES_PATH =k & {# [ ansible-roles-path F:if sk

BHEXAEBKE, INR7E ANSIBLE_ROLES PATH EF:%A#HEIZA®, Operator &7
{{current directory}}/roles FEKE,

FRFH

® Ansible Runner v2.3.3+
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® Ansible Runner HTTP Event Emitter plugin v1.0.0+

o HUTRIERIF RIEA N Kubernetes Collection

ff

L=

S

1. WEBENXER (CR) REBENFIRE X (CRD) MIEMMETFAEMISRZES (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

2. 7217 make run %5 :
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 7b3c574fa57d36"}
{"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"}

{"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}

HITE, Operator &5 CR MEH, €& CRHAL KB Ansible A BIZ1T,
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pa -3
£ & config/samples/<gvk>.yaml CR ;& ¥ 7=/ :

apiVersion: <group>.example.com/vialphat
kind: <kind>
metadata:

name: "<kind>-sample"

R NRi%E spec £, FRLUVARA Ansible BN B#iA 8, HEOREZEM CR
%1825 Ansible BOZIS 25 8, N Operator B EHUMEBRIMEZREEM,

3. fll& CR LA, FHFEKILZE state KB present :
I $ oc apply -f config/samples/<gvk>.yaml
4. &7 example-config ECBMET RS 2O -

I $ oc get configmaps

i th o Bl
NAME STATUS AGE
example-config Active 3s

5. X config/samples/<gvk>.yaml XX {4, ¥ state FEki%E 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. HI\ECERRST EWAMIFR

I $ oc get configmap

5.4.7.3. £ & & EMAETF Ansible B Operator

1E Operator &M T BE X Ansible 12385, &7 LLTE OpenShift Container Platform 5£&## pod I
Mz Operator, ZEBFEIRTEE " IMEHRFERIZTEE,

IBA LUAE N — N ERBIEEEE 21T Operator Wi H.,

iz
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1. JIB1TLLF make o343 KA MAEE Operator iR, ELLFFZIXFIECR IMG SEES| HIE R U5 [A
B9, AT LURERFEF MR UG R (B0 Quay.io) FRERARBIIK,

a. MR -
I $ make docker-build IMG=<registry>/<user>/<image_name>:<tag>

v pa -

F SDK 5 Operator £ @8 Dockerfile 24 go build EBFf3|
GOARCH=amd64, iXa LL7E3E AMD64 #4532 {d
GOARCH=$TARGETARCH. Docker EZN{SIf &7 &4 B Y -platform 57
BI{E, X}F Buildah, EEF M -build-arg ELIX—BH., NEELEL,
WAL N5,

b. FFHRGHEXEIF0EE
I $ make docker-push IMG=<registry>/<user>/<image_name>:<tag>

BRMZFRFIIRE, 10 IMG=<registry> /<users /<image_name>:<tag>, 7
AN P ER R FE IR RY Makefile I &, 1ECX IMG ?= controller:latest {E 3k
KB IR IRBTR.

2. iIB{TLA a3k BRE Operator :
I $ make deploy IMG=<registry>/<user>/<image_name>:<tag>

RNBERT, XN SRUE—NHE Operator H AWM EZEE, &XH
<project_name>-system, FTFEBE, LteHiLM config/rbac &% RBAC jFH,

3. BT TS YKIE Operator @ B IEMEIZT ¢

I $ oc get deployment -n <project_name>-system

=1
NAME READY UP-TO-DATE AVAILABLE AGE
<project_namex>-controller-manager 11 1 1 8m

5.4.7.4. Ansible B&

EF Ansible By Operator 125 % Ansible Z{THHE, ATRAT I Ansible {155, BEtBAILEEHE %
Operator RER R EH 5 Kubernetes 32 B HJIFEAI(E B,

5.4.7.4.1. &% Ansible B&

SERFEH
e ETF Ansible B Operator fE N EERFHHIERE A Ri21T
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% 53 FF&Z OPERATOR

Pt

o THFEET Ansible B Operator WA, HZITU TS :

$ oc logs deployment/<project_namex>-controller-manager \
-Cc manager \
-n <namespace>

ﬂ # & Manager R AE.

Q INRIE(E A make deploy 5 /E HEREZ1T Operator, f#f <project_names>-system #p
ZE[A],

it 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
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}

5.4.7.4.2. B FAZEM Ansible S5 R4 8EER S
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E A LUEAE 25 2 ANSIBLE_DEBUG_LOGS iZiE ™ True, LUSRARETE Ansible Z5RAE, XEH
HRAE M,

e %% config/manager/manager.yaml #1 config/default/manager_auth_proxy_patch.yaml X
%, FEHIILUTEE :

containers:
- name: manager
env:
- name: ANSIBLE_DEBUG_LOGS
value: "True"

5.4.7.4.3. EB&S 5 AFEH R
EF % ETF Ansible B9 Operator i, 7£BEAH A RN B K T 8E B RIS B,

o TEHEE X HHEH A ansible.sdk.operatorframework.io/verbosity ;T f#, LIS RIEEER A
eE, B :

apiVersion: "cache.example.com/vialphai”
kind: "Memcached"
metadata:
name: "example-memcached"
annotations:
"ansible.sdk.operatorframework.io/verbosity": "4"
spec:
size: 4

5.4.8. BE U FKRIRSEE

5.4.8.1. &F Ansible B Operator A E X FRIR A

EF Ansible BJ Operator 2 BEg £ — X Ansible ;21T —#%{E EEHFH TN E E L KR (CR) status F %
R, HERaiERIhARNESHWBEURBRNERER, T :

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
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% 5% A OPERATOR

- lastTransitionTime: 2018-12-03T13:46:13Z
message: Running reconciliation
reason: Running
status: "True"
type: Running

EF Ansible By Operator 14 #f Operator {E& @11 k8s_status Ansible IRz B & K S(E, ZEHR
B E&1E operator_sdk.util £41, FERLUIRIBZEFERTEEEXTM Ansible REREFT status,

ETF Ansible By Operator RINAA S 291 ERTREVIEMA Ansible iIZ1THi . IR FAHEEMNAREREFEA

Ansible it SREHRE, ERILLRT N BRRFEFIRER S,

5.4.8.2. FHhiRER A E L HERRE

IRET LUEF operator_sdk.util £ 4 FIEME T Ansible B9 Operator, MFEhMMN ARRFRERE E LR
(CR) KA.

SeRFH

e (& Operator SDK fi[i2EF Ansible B Operator 11 H

Y

1. E#7 watches.yaml 304, {£— manageStatus 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 &E
#1, operator_sdk.util TR 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 XHHFERE S, ATFHEET Ansible B Operator :

collections:
- operator_sdk.util
4. TAE meta FEIAEEE, EAILIERFMA k8s_status &5 :

k8s_status:

status:
key1: valuel
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5.5. F HELM BJ OPERATOR

5.5.1. F1AERAE T Helm B Operator B Operator SDK

Operator SDK @&3#E4£E K — 1 Operator W BT, BFIAIMA Helm chart $ Kubernetes HIREE NSE
—N AR, MERREEM Go K,

INFEER{EF Operator SDK IR T EFMZE R IZEFHIZTE T Helm B Operator BIE AN
1H, Operator FF & A AT LA Nginx #8—ETF Helm B Operator ~fl, HHEIRBEEEEH,

5.5.1.1. o REH

o B &% operator SDK CLI
e BZ2% OpenShift CLI (oc) 4.15+
o {HAHEZA cluster-admin HRHI oc &3k E| OpenShift Container Platform 4.15 &£2%

o ERAVERMANMGR, HWXBGRNEHEELINIENAHLBOFMEE, SWHECE— & pul

secret

HbBER
e 7% Operator SDK CLI

® OpenShift CLI Al

5.5.1.2. S HEREETF Helm B Operator
& B LA#E A Operator SDK 25 Nginx #9EFEBE Al FL E F Helm BY Operator,

Pk
1. fIE—4Nmig,
a. DIBEMNITHE RS :

I $ mkdir nginx-operator
b. LI EFEN B
I $ cd nginx-operator
c. {#M helm ¥&4217 operator-sdk init f35 LLFNA{ETIR :

$ operator-sdk init \
--plugins=helm

2. G APL
QIR T #H Nginx API :

$ operator-sdk create api \
--group demo \
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--version v1 \
--kind Nginx

Itt API €8 helm create s SBIAE Helm Chart Mk,

3. B FHHEZE Operator Hif&k.
FERZIAK Makefile B 173 H#EE Operator, FAHRK pull spec % & IMG, % spec &
PR AT HE X BIRY registry :

I $ make docker-build docker-push IMG=<registry>/<user>/<image_name>:<tag>

4. j&f7 Operator,
a. ®&CRD:
I $ make install
b. [MUBEMERNERP. & IMG B NEHEER R
I $ make deploy IMG=<registry>/<user>/<image_name>:<tag>
5. AMZLH ETFXAHR(SCC),
Nginx BRS5 K P SB E 4 A5 ] A PR F BEFE OpenShift Container Platform #3217, LT SCC &K

7N%E nginx-sample pod BIRR 551K dh -

$ oc adm policy add-scc-to-user \
anyuid system:serviceaccount:nginx-operator-system:nginx-sample

6. BB E LR (CR) .
a. QE—PRAICR:

$ oc apply -f config/samples/demo_v1_nginx.yaml \
-n nginx-operator-system
b. Z%& CR I/} Operator :

$ oc logs deployment.apps/nginx-operator-controller-manager \
-Cc manager \

-n nginx-operator-system

7. MIBR CR,
BT LU e S MIBR CR -

I $ oc delete -f config/samples/demo_v1_nginx.yaml -n nginx-operator-system

8. FHE,
BT T e SR EELREZF TR

I $ make undeploy

5.5.1.3. G&S$ 7
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o MEBEFEAM T BUNMFIEET Helm BY Operator, 15S[HE T Helm # Operator SDK 155

5.5.2. ZF Helm B Operator B operator SDK 1555

Operator 7 & A 51 & LAFI F Operator SDK B4 Helm Z#FE N Nginx FJ2EF Helm # Operator 7=
B, HAEBEHEGE, ABENETLUTIRE:

o fJE Nginx HBE

o MHREBEAR/NG Nginx BE XHIRE (CR) spec IEMK/NER

o {#f status writer 178 nginx Pod & FF3EEH Nginx CR K&
@it LR A Operator Framework #0444 3 52 L id 72

Operator SDK
operator-sdk CLI TE7[ controller-runtime /% API
Operator Lifecycle Manager (OLM)

& B Operator &%, ANMETABBVRIEF (RBAC)

% o
AN BLLET Helm B9 Operator FrA{E A Operator SDK IR R R 1F4,

5.5.2.1. R &

o B &% operator SDK CLI
e BZ2% OpenShift CLI (oc) 4.15+
o {HAHEZA cluster-admin FRH oc &3k E| OpenShift Container Platform 4.15 5£8%

o ERAVERMANMGR, HWEXBERNEEELINIENAHLBFMEE, SWHECE— & pul

secret

HbBER
e 7% Operator SDK CLI

® OpenShift CLI Al

5.5.2.2. fIB—/ i g

&5 Operator SDK CLI |4 7 nginx-operator B B,

AR
[RIVERIIE=RollE= Sl N = BT

I $ mkdir -p $HOME/projects/nginx-operator

2. HEANZB -
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% 53 FF&Z OPERATOR

I $ cd $HOME/projects/nginx-operator

3. A helm H{HZ1T operator-sdk init S LAFBETE -

$ operator-sdk init \
--plugins=helm\
--domain=example.com \
--group=demo \
--version=v1 \
--kind=Nginx

i\ SR T, helm iHEHEFEBREMR Helm Chart #1186 B, EaILMERE AR
(70 --helm-chart t7%&) ERIIA Helm chart #I1R{LTIE,

init g9 3 |2 nginx-operator B, %[ AT API R4} example.com/v1 # kind Nginx

YR
VIR,

4. NFEF Helm B9, init pHIRIE chart BB R EREM TR, 1E config/rbac/role.yaml
SR AR RBAC #IU,  48IE ST 4 BRI @ &5 8 Operator BIFUBRZE 3K,

5.5.2.2.1. ¥1F Helm chart

A LUERLLTARE, MASEBER Helm Chart S12IE, MEERAINA chart (ATLMAKRSTH RS
HLfE Chart 3 EH) FHAINAE chart:

o --helm-chart
® --helm-chart-repo
o --helm-chart-version

NRIEE T --helm-chart 177&, --group. --version #[I --kind PRS2 N EE, IMBRERIZE, NIE
FRALLTEIME :

--domain my.domain
--group charts

--version vi

--kind MIEEM chart F O E

fNR --helm-chart Fr&3EE A chart U944, #0 example-chart-1.2.0.tgz 5t 8%, I chart #50UEF AR
BHEHBTE S, B, Operator SDK &K MIZIRTEA#E ZE HIKEX chart,

INRE B @IT --helm-chart-repo TREIEE B E L E URL, NISZRLLT chart 51
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B sk

<repo_names/< M%7 <repo_names #J helm chart F1kEX# 71 <chart_name> B89 Helm chart, #l

chart_name> $HELM_HOME/repositories/repositories.yaml X#$5%E. £ helm repo add
D RECE M S,
<url> A HEER URL FKEX Helm Chart U344,

IR B E L URL H --helm-chart-repo 5%, NIZIFLLT chart 31K :
15 ik

<chart_name> 7£M --helm-chart-repo URL {E3#§E#) Helm Chart & E R iKEX %~ <chart_name>
B Helm Chart,

MR --helm-chart-version 15K i1%E, Operator SDK £IKEE&EH A AAM Helm Chart kA&, &N, ©
SRBIEEMIRA, L{FEA --helm-chart I 10IEE—MEERA (Hla0—PAHERZR S URL) B chart
ff, --helm-chart-version fr &R~ EHA,

INFEELIFAME RO, 51T -

I $ operator-sdk init --plugins helm --help

5.5.2.2.2. PROJECT X#

operator-sdk init #3454 BB 2— Kubebuilder PROJECT X4, MIIE root j21THIEEE
operator-sdk e LA K help HiE rTLEUZ X, FHIERTBREZ 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
domain: example.com
group: demo
kind: Nginx
version: v1
version: "3"

5.5.2.3. T f&# Operator ¥
EABIF, nginx-operator 1B %A Nginx BE X HR (CR) PUTU T B -
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o IRHF Nginx TE, EBIE—1,

o MR Nginx BRSS, HLIE—.

o WMRWEABREE, ELIE— Nginxingress,

o MBRIE. RFSMALEADS Nginx CRIEEMNEELE, MEIAK. KRS KL,

EINER T, nginx-operator TiE &1 Vginx FREH4, 40 watches.yaml 3X#HFR, FHEREE
Chart #1147 Helm Z1ThRA :

# Use the 'create api' subcommand to add watches to this file.
- group: demo

version: v1

kind: Nginx

chart: helm-charts/nginx
# +kubebuilder:scaffold:watch

5.5.2.3.1. Helm chart =l

]2 Helm Operator B &, Operator SDK & —1 Helm Chart 7mffll, EHa@E—HER, BAFHE
B9 Nginx & TR A,

A, FXERE. ARZSH Ingress HHRIRM THEMR, 744 %HF NOTES.ixt 4k, Helm Chart FF A AR
A F AIZAENR (5 1A B R & BURR AR SE FE R

INRIEXT Helm chart B—EB T R, 155 Helm FF 4 A 71 30H,

5.5.2.3.2. B B E L FIEHIE
Helm &% values BIBE R B E L Helm Chart BIEKIAECE, 1% chart 7£ values.yaml XA 7E o

EALLESERE LHR (CR) spec BB ERBRXLEIRINE, HUBIFHE A,

it

1. EEINERT, helm-charts/nginx/values.yaml X485 —/NXE N 1 8945 replicaCount 9
B, BEEEHREMD Nginx £, &8 CR spec #/1E 5 replicaCount: 2,
“mE config/samples/demo_v1_nginx.yaml XX {4 L% & replicaCount: 2 :

apiVersion: demo.example.com/v1
kind: Nginx
metadata:
name: nginx-sample
spec:

replicaCount: 2

2. B, RESmAOKINZED 80, EfHEF 8080, ZifE config/samples/demo_v1_nginx.yaml 32
43k1% & spec.port: 8080, BERAMARSIHOEE :

apiVersion: demo.example.com/v1

kind: Nginx
metadata:
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name: nginx-sample
spec:
replicaCount: 2
service:
port: 8080

Helm Operator A/ spec, FEMH values XHARZE, 5 helm install -f ./overrides.yaml &3 5 HY
THEARXELL

5.5.2.4. 5 A{CEZ#r

Operator {F& Al FF & T RERIZE X IRRY Operator, EEEIE AEEX Operator Lifecycle Manager (OLM)
DERIMETENNREXR., EXIFNRESER, Operator G E U TIEREBL EMINE, FHERE
%45 Operands :

e HTTP_PROXY

e HTTPS_PROXY

e NO_PROXY
v R
& ARG HTTP_PROXY f£ i RO E L&,
SEREHE

o ERTERESEHMH ONEMNER.

Y

1. @BiL00 overrideValues FE& k474 watches.yaml XX, FHEESETHBETENES :

- 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 750 proxy.http 1& :

proxy:
http: ™"
https: ™
no_proxy: ""
3. EBR Chart IR FHEAZTE, 154 helm-charts/nginx/templates/deployment.yaml X
R chart B4Rk, BEHIELUTHRA :

I containers:
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- 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 }}"

- name: {{ .Chart.Name }}
securityContext:
4. @i
%

17t config/manager/manager.yaml X#4HRINLLTFARAARIZE Operator ERE LHIIME

containers:
- args:
- --leader-elect
- --leader-election-id=ansible-proxy-demo
image: controller:latest
name: manager
env:
- name: "HTTP_PROXY"
value: "http_proxy_test"

5.5.2.5. 3517 Operator

& eI LAUfEF Operator SDK CLI ###1iZ1T Operator :
o {Eh Go BRFEERENAIIZIT,
o ENEBNHEIZT,

o 4 Operator, F{# M Operator Lifecycle Manager (OLM) FE&EEHEE,

5.5.2.5.1. A XHETT

TR LME R A Go FRFiZ1TRM) Operator WiH, XATLUNRERZBFMNIKHERE, N FHLXFEER
Fﬁo

T84S, LUE ~/.kube/config XHRFECENSEEHLREBE LHIEREE L (CRD) , HEXR

i&4T Operator :

"EHE[

I $ make install run

it Bl

{"level":"info","ts":1612652419.9289865,"logger":"controller-runtime.metrics","msg":"metrics
server is starting to listen","addr":":8080"}
{"level":"info","ts":1612652419.9296563,"logger":"helm.controller","msg":"Watching
resource","apiVersion":"demo.example.com/v1","kind":"Nginx","namespace":"","reconcilePeriod
""1m0s"}
{"level":"info","ts":1612652419.929983,"logger":"controller-runtime.manager","msg":"starting
metrics server","path":"/metrics"}
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{"level":"info","ts":1612652419.930015,"logger":"controller-runtime.manager.controller.nginx-
controller","msg":"Starting EventSource","source":"kind source: demo.example.com/v1,
Kind=Nginx"}
{"level":"info","ts":1612652420.2307851,"logger":"controller-runtime.manager.controller.nginx-
controller","msg":"Starting Controller"}
{"level":"info","ts":1612652420.2309358,"logger":"controller-runtime.manager.controller.nginx-

controller","msg":"Starting workers","worker count":8}

5.5.2.5.2. fE NERMEREIZTT
B LN — N ERBEEEE 21T Operator Wi H.,

=

238
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1. JB17 LT make 635 RIBFIHEIX Operator Hiffk, FELLTHERAIEN IMG SEKE| RIER U H]
B9, AT LURERFEF MR R (B0 Quay.io) FRERARBIIK,

a. THEEIER :

I $ make docker-build IMG=<registry>/<user>/<image_name>:<tag>

P2y~

F SDK 5 Operator £ @8 Dockerfile 24 go build EBFf3|
GOARCH=amd64, X" LAIEIE AMD64 FZe & A
GOARCH=$TARGETARCH. Docker EIZ/{SIf &7 814 B Y -platform 57
B{E, *FF Buildah, TEE{FMH -build-arg FLILHX—BH, MEEZER,
BB W5,

b. FERERIEERFEE
I $ make docker-push IMG=<registry>/<user>/<image_name>:<tag>

BROGIAITE, 10 IMG=<registry> /<user> /<image_names:<tag>, 71
P hER I FE IR A Makefile % &, 1ESX IMG ?= controller:latest {53k
KB EBIN R BT,

2. IZITLA T 6p 453K ERE Operator :
I $ make deploy IMG=<registry>/<user>/<image_name>:<tag>

KINBERT, XMW ER0EB—NHE Operator TIB ZFrMI & 22, BN
<project_name>-system, FTFEE, L5 iLM config/irbac Z3& RBAC jFH.,

3. BT e R 5IE Operator B IEIEIZTT ¢
I $ oc get deployment -n <project_name>-system

it Bl
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NAME READY UP-TO-DATE AVAILABLE AGE
<project_namex>-controller-manager 11 1 1 8m

5.5.2.5.3. #i4B Operator 3 {8 [ Operator Lifecycle Manager #{T58E

5.5.2.5.3.1. #i%8 Operator
Operator A& Z Operator SDK #1 Operator Lifecycle Manager (OLM) BT E A%, EaTLL
&5 Operator SDK 2 FH#E1%E Operator i B ¥E M4 2 551&, {5 Operator AT ft OLM fF M,
SoREH

o TEFFA T L E&RE: operator SDK CLI

e B%%k OpenShift CLI (oc) v4.15+

o fHfH Operator SDK #1151t operator T H

AR

1. 7 Operator i B B &HIZ4TELT make 6545 RIZFHEX Operator Hifgk, LT IRHAENR
IMG S¥CEB|I BRI ZE, MR LURERERMHEEL = (30 Quay.io) TFiEAZREIIK.

a. THERER :

I $ make docker-build IMG=<registry>/<user>/<operator_image_name>:<tag>

F SDK 25 Operator £ @8 Dockerfile 2% go build EBFf3|
GOARCH=amd64, X7 LLfE3E AMD64 F5Z2rh{d
GOARCH=$TARGETARCH, Docker EZ){SIf &7 &4 B Y -platform 157
B9{E, X}F Buildah, EEF A -build-arg ELIHX—BH, WEELEE,
WAL N5,

b. FEERIEERFEE
I $ make docker-push IMG=<registry>/<user>/<operator_image_name>:<tag>

2. i217 make bundle fp 50/ 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 FIFRFR E/F LR TNl Eon, QIBFEEN AR, make bundle f357E Operator
B R ABUTXEME %

e T & ClusterServiceVersion X R EE R BxR, %N bundle/manifests
e %75 bundle/metadata FI3iH 4 & TR B 5

e config/crd BxRBIRTAE B E LFIRZE XL (CRD)
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o — Dockerfile bundle.Dockerfile

SAE, fEF operator-sdk bundle validate B /351X LE30 4, DUHREE _ERZ SRR ZE

IEfBAT,
3. BT e SR E A B R, OLM ARSI H G EHE Operator HHE, XS
—PNHZ M AR,
a. MENHASDEIR, FEREEHEEFRMN registry, & ZERFBEEIERIEE, KE
BUNDLE_IMG :

I $ make bundle-build BUNDLE_IMG=<registry>/<user>/<bundle_image_name>:<tag>

b. HEEIHH R

I $ docker push <registry>/<user>/<bundle_image_name>:<tag>

5.5.2.5.3.2. {#1[ Operator Lifecycle Manager #8& Operator

Operator Lifecycle Manager (OLM) RIEBBIETE Kubernetes SRt %k, FHMEIE Operator R HHE

FARSSHIE A E R, OLM £ OpenShift Container Platform LERIA%2E, FHEH Kubernetes ¥ BIi&1T,

DUME R A AR R B E A TENER T Web #26H&F1 OpenShift CLI (oc) FAFFTA Operator £ 6p
HE'E‘:EEIjJ BEo

Operator Bundle Format /& Operator SDK #1 OLM BIEINFT @Ak, eI LUER Operator SDK £ OLM
ERFZTIHA TR, UBREERZT.

FRFM

o TEFF A T E%EE operator SDK CLI
o FYERFHEEE registry B9 Operator 48 & 5%

o OLMZEE—NET Kubernetes &R £ (#1R A apiextensions.k8s.io/v1 CRD, Iy
v116.0 SLEHARA, #0 OpenShift Container Platform 4.15)

o fFREA cluster-admin H{REINK £ oc B R EIERE

o HIALIT oS IEEEFHIZ1T Operator :

$ operator-sdk run bundle \ﬂ
-n <namespace> \9
<registry>/<user>/<bundle_image_name>:<tag> e

run bundle i G OIEETFXHMEME X, FHHER OLM EEEFRE Operator 42,

: AERT, SRR ~/.kube/config ST HATEEKAI UL B A R% Operator, &
E.I-LJ\//J\\DD -N 7]‘T\/|_.\§Ejjtcﬁl§k%7r|—.|ﬂ’] F‘%EEI‘ETJ:;FEO

O 9

MR EIREHR, %S EM quay.io/operator-framework/opm:latest /5 BRI\ 525815
%, MREETHER, ZhSERTRSHERFIENRSIFHR,
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BE

B OpenShift Container Platform 4.11#2, run bundle @4 2k1\3%#F Operator B
SFKETFXHMBE RKER, Operator B XEF M SQLite BUEER DB H, B
RJEUEHETRASMER, il Operator FENETERIBIETXHHE
KB,

XA BAHITI TR -

o (5| RMHAAEIRIFRSIHKR, ReIGHETEHABEEAINN Y, BEAERRIRT AAFHEE
SARINEE PR E XA,

o QIEIEEIMESIFKRMBRIR, LUE OperatorHub REW A I Operator,

o @it fIE— OperatorGroup. Subscription. InstallPlan F1FfEEMAAETIR (2
RBAC) , 1 Operator EREEIKEEH,

5.5.2.6. il B E LR
L% Operator [7, EATLUET B —/NH Operator FEERFIRHUMBE E X FHR (CR) EilliXE,

FeRFEH
e Nginx Operator 7", B#R#t7T Nginx CR, EEEBFHRE
gz
1. tDH#LE|Z % Operator BIap& 22 (A, BN, #1R{EF make deploy 5 EBZE Operator :
I $ oc project nginx-operator-system
2. Y@%E config/samples/demo_v1_nginx.yaml F78J Nginx CR ;& # R, FHSELUTHE :
apiVersion: demo.example.com/v1
kind: Nginx
metadata:
name: nginx-sample
spec:
replicaCount: 3

3. Nginx BRZ MK S EHEAL R FUBR F BE7E OpenShift Container Platform 217, U TZ2M
E T X4 (SCC) FHINZE nginx-sample pod BIARZS MK 1 e

$ oc adm policy add-scc-to-user \
anyuid system:serviceaccount:nginx-operator-system:nginx-sample

4. fAIE CR:
I $ oc apply -f config/samples/demo_v1_nginx.yaml|

5. #fR Nginx Operator 7=l CR AIEERE, HKX/NEM :
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I $ oc get deployments

Fai th o Bl
NAME READY UP-TO-DATE AVAILABLE AGE
nginx-operator-controller-manager 11 1 1 8m
nginx-sample 3/3 3 3 im

6. 10 pod #1 CRART, LMANEIRSREMEA Nginx pod & FREHT,

a. &% 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. f0& CRIKE :
I $ oc get nginx/nginx-sample -o yaml
fr =1

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-6fd7¢c98d8-m7vn7

7. BEHEERE RN,

a. B3#7 config/samples/demo_v1_nginx.yaml 34, 4§ Nginx CR B spec.size FEZM 3
h5:

$ oc patch nginx nginx-sample \
-p '{"spec":{"replicaCount": 5}}'\
--type=merge

b. i\ Operator BEAERE K/ :

I $ oc get deployments
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it Bl
NAME READY UP-TO-DATE AVAILABLE AGE
nginx-operator-controller-manager 11 1 1 10m
nginx-sample 5/5 5 5 3m

8. IBITLAT e EMIBR CR :
I $ oc delete -f config/samples/demo_v1_nginx.yaml
9. FEAHERIENTIR,
o HNR{EA make deploy &% 3K/ Operator, HIZTLA TGS :
I $ make undeploy
o HNR{#EF operator-sdk run bundle % 3Killi Operator, HZITUA T4 :

I $ operator-sdk cleanup <project_name>

5.5.2.7. Hfth 5TiR
o 1HS[HET Helm B Operator WIE#F, LLT i Operator SDK A& B K454,

o MREETEICHNVEONIE, EHEEATUBSERIEXE, =5 Operator Lifecycle
Manager(OLM)_LiZ{TBIHFE Operator i ABE X CA ik,

5.5.3. &£F Helm B9 Operator Wi EHHE

operator-sdk CLI "] ;&4 Operator B &KX scaffold %4~ P SIS,

5.5.3.1. EF Heim T H&E

{3 operator-sdk init --plugins helm @54 BIE T Helm B9 Operator BB @& LT B R4 :

/SR i:b=3

config/ kustomize &5, FIFIE Kubernetes 5 &f FEBE Operator,
helm-charts/ Helm Chart {8 f8 operator-sdk create api & #1141t
Docker AT A make docker-build 5 19% Operator %1,
watches.yaml Group/version/kind (GVK) # Helm Chart BIALE,
Makefile RATFERTBEM BT,

PROJECT B & Operator TTHIEE BRI YAML X4,

243


https://docs.redhat.com/en/documentation/openshift_container_platform/4.15/html-single/networking/#enable-cluster-wide-proxy
https://kustomize.io/

OpenShift Container Platform 4.15 Operator

5.5.4. N TR Operator SDK iR AE#HE T Helm BT E

OpenShift Container Platform 4.15 32 #f Operator SDK 1.31.0, fARESETFiL EL%E T 1.28.0 CLI,
fRA LLR T R SR AN CLI BE#TE 1.31.0,

B2, EMRINA Operator W B R#FS Operator SDK 1.31.0 HWFEA Y, BEHITEHNMBRS BT MR

RM1.28.0 LUIRBIABIBRIZIF RS, EREZ AR 1.28.0 QLT BIES Operator Wi H FF 5
MATEH S IR,

5.5.4.1. 75 Operator SDK 1.31.0 B EF Helm B Operator TjiH
LUFRIEEH 7T ET Helm B9 Operator TH, LUMES1.31.0 &E.

FoRFM

o B &% operator SDK1.31.0

o {#f Operator SDK 1.28.0 Bk 4E## Operator T H

it =

1. Yw%E Operator B9 Dockerfile, ¥ Helm Operator iR AE#H = 1.31.0, I FHIFFE :

Dockerfile =l
I FROM quay.io/operator-framework/helm-operator:v1.31.0 ﬂ

@ % Helm Operator fRAM 1.28.0 B E 1.31.0

2. Yl Operator Wi B ) makefile, ¥ Operator SDK B#E 1.31.0, ATFHIFFR :

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 JFERAM 1.28.0 BN 1.31.0,

3. MMRFEREBE LIRS KFHITEE, BEXUTABEZTEN secret FHRHAIT I MERIE, 0TH
7~ :

config/rbac/role.yaml 34 7<

apiVersion: rbac.authorization.k8s.io/v1
kind: ClusterRoleBinding
metadata:
name: <operator_name>-admin
subjects:
- kind: ServiceAccount
name: <operator_name>
namespace: <operator_namespace>
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roleRef:
kind: ClusterRole
name: cluster-admin
apiGroup: "
rules:
- apiGroups:
resources:
- secrets
verbs:
- watch

ﬂ 0 rules NI, HIRBY secret HIROIE IS MR 1E,

5.5.4.2. Hfth TR
o [HM4aBERTEIRIMATER
® Jjy Operator SDK 1.16.0 #4518

e F+% Operator SDK v1.10.1 B9Tji B

#1%} Operator SDK v1.8.0 #4311 H
5.5.5. Operator SDK f1f Helm X

5.5.5.1. Helm chart

1t Operator SDK 4 X Operator Wi HME A —FAREF AIAE Helm Chart 3kEBE Kubernetes %R
ENG—N R, MEREREEM Go KT, XFET Helm By Operator IEEE S TH AT FAE 25
WA TR SN BERE, RANBEBRNIZNBTFIESN Chart —E89 £ HI Kubernetes X R, XTI
BRAERBRM, {B# Kubernetes #t KHJEM Helm Chart I8 KNS, XEBUHEREINAERAEE,

Operator WEZINRER MR KN AREFE LM B E U RAPILEEE, HFEEAMERSSETZTHR
SHELEE, XFEF Helm B Operator, XIRH spec FEXE—PNECELTIFIER, BETE Helm
values.yaml X ik, SR LAAEEA Helm CLI (40 helm install -f values.yaml) 3@ Fr&i% EixX
teff, MEEBEXER (CR) FRAXLE([E, BN CRIENELE Kubernetes X REENS SIS AR RBAC
LA B B ERERFT T SREVEF AL,

26— 45 Tomceat B97E 2 CR =~ :

apiVersion: apache.org/vialphat
kind: Tomcat
metadata:
name: example-app
spec:
replicaCount: 2

replicaCount (£ (Aflfl 2) KWFEBRNIERALLTRER Chart &R :

I {{ .Values.replicaCount }}

245


https://access.redhat.com/documentation/zh-cn/openshift_container_platform/4.10/html-single/operators/index#osdk-upgrading-v1101-to-v1160_osdk-upgrading-projects
https://access.redhat.com/documentation/zh-cn/openshift_container_platform/4.9/html/operators/developing-operators#osdk-upgrading-v180-to-v1101_osdk-upgrading-projects
https://access.redhat.com/documentation/zh-cn/openshift_container_platform/4.8/html/operators/developing-operators#osdk-upgrading-v130-to-v180_osdk-upgrading-projects

OpenShift Container Platform 4.15 Operator

TR FERE 5 Operator 5, HAETHE—D CREFISREZHEINALA], HEM oc apmFIHAAHRLL
HEHIZITRIARR LA -

I $ oc get Tomcats --all-namespaces

REKEEA Helm CLI k%% Tiller ; &F Helm B Operator 2 M Helm Wi B A S AR, EEMHRZ
i24T7— Operator 2245, FHERBE LFIREE X (CRD) M CR, FEEE RBAC, FRUAILERS
IR AR,

5.5.6. Hybrid Helm Operators Operator SDK %2

BEETF Go fMETF Ansible B Operator #8tb (B 1853 Operator maturity model A Auto Pilot
capability (level V)) , Operator SDK X TR AERETF Helm B Operator X #8 — E R,

Hybrid Helm Operator 3@id Go API 1€3% T & F Helm BIIIEZHEEN. BEILESH Helm #1 Go A
i%, Operator SDK Ak Operator fE&EF LT RIE ¢

o 7E5 Helm HHEMITE AN Go APIERK—PNBRINMILEISK (scaffold) o

e &5t Hybrid Helm Operator 12 #4t#9/%, 7£51H # main.go X{HEZE Helm reconciler,

BF

Hybrid Helm Operator /\TE MRORTIINEE. AT EIhEER ZLLNE ™ MRS TN
(SLA) XFr, BMsemEH TR, AETHERE T MRRERE], XERARTIE
ThA _Jl«/{ﬁﬁi)*'?miﬂﬁi%ﬁﬁ’ﬂbﬁb, HENSEF LM BRIRHR RN

BRIAERAT G FEEMESER, WSARATIT i FEH,

AHFENLE T FEF Hybrid Helm Operator FLL TR #2 :
o MR, {#HA Helm chart fi/E— Memcached
o MMREFEK/NS Memcached BE TR (CR) spec I8 EMIKX/NER

e {#M Go API il MemcachedBackup %3 E

5.5.6.1. R EH

e B %% operator SDK CLI
e BZ2% OpenShift CLI (oc) 4.15+
o HAHEZA cluster-admin H{RHI oc &3k E| OpenShift Container Platform 4.15 5£8%

o EAVRAHIIEUR, HEBERNEMEZELIOLENRHNFEE, SuIEE— MK pull

secret

Hith BTIR
o L4 Operator SDK CLI

® OpenShift CLI A[]
5.5.6.2. fljgE—4 i H
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% 5% A OPERATOR

{8 F Operator SDK CLI fl| 4% memcached-operator B i E,

it
(RIS = ek =Sl M =g
I $ mkdir -p $HOME/github.com/example/memcached-operator
2. HANZBX :

I $ cd $HOME/github.com/example/memcached-operator

3. J&1T operator-sdk init S T LAIIRILTIE ., {15 example.com, FiA APIHERS
<group>.example.com:

$ operator-sdk init \
--plugins=hybrid.helm.sdk.operatorframework.io \
--project-version="3" \
--domain example.com \
--repo=github.com/example/memcached-operator

init MEIRIE chart WEVIE R EREBMI TR, 1E config/rbac/role.yaml ST 4 Rk RBAC #iI,
J 1k config/rbac/role.yaml 3244 fR 4 BRI AN 2 &5 75 B f&# Operator FIFFRE K,

Hib ¥R
o REROE—NE5 Helm #1 Go API ZRBMIIE S, ETMELHXIEBREHNER, &
AERISEFISR

5.5.6.3. I Helm API

{8 Operator SDK CLI §]# Memcached API,

pi% 2
o ZITLUT oSOl A cache. hixAv1 #1#K Memcached #J Helm AP :

$ operator-sdk create api \
--plugins helm.sdk.operatorframework.io/vi \
--group cache \
--version vi\
--kind Memcached

tESRA2 IR BB Operator W HELE A1 APl kRZA v1 #9 Memcached %R, FHigiE
boilerplate Helm Chart, B& 7 i@8iJ B Operator SDK #5%#] boilerplate Helm chart B Z2 1
B, e LUfEA—NMERARH A RSSO chart BERBIINER chart #H1T I,

BXEFIAHEG chart B Helm API BYIEIBEFIRE, EZTUTHS

I $ operator-sdk create api --plugins helm.sdk.operatorframework.io/v1 --help
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Hith 5w

o 1A Helm chart

5.5.6.3.1. Helm API 84 Operator ¥4

BINERT, EBIE Operator T H & W1 Memcached ¥RZE4, #1 watches.yaml XH4HTR, 3
fERAEE Chart #4T Helm &Z1ThRAS,

- group: cache.my.domain
version: v1
kind: Memcached
chart: helm-charts/memcached

# Use the 'create api' subcommand to add watches to this file.
#+kubebuilder:scaffold:watch

| 1l 5.2. watches.yaml 3 4Rl

Hith 5w

o Bx@it chart BE X Helm Operator 2 HBEM Y, 1HS[H 1 i Operator 24,

5.5.6.3.2. {F TR ALY API 9B E X Helm reconciler BZi&

A ETF Helm B9 Operator ik R B T ABE Helm reconciler, B NERME T HIRIM, XFEF
Helm BJ Operator A1/ [A] Seam THINEE (5 1| REFHIRA) , ©EEFASFEMN Helm
Chart, 7E£ Go #l1 Helm Operator 2B [E MR &SR INE.
helm-operator-plugins R #tH AP| f81F Operator fEEH{TLL FECE :

o WRIEBEEHRTEE LEHME

o BHUEEEMNHSRNEFILKEFERESHFHITRY

o BHENMARMBRILKSR

e i%i& Install, Upgrade, 1 Uninstall 532, LUERED VARSI EE LFRPIGERES A Helm
BRI

o FLEV)EZSLLEF Pre #1 Post hook jZ1T
LU _EXh i 2289 ES & AT £ main.go X5 ¢
main.go 34~

// Operator's main.go
// With the help of helpers provided in the library, the reconciler can be
// configured here before starting the controller with this reconciler.
reconciler := reconciler.New(

reconciler.WithChart(*chart),

reconciler.WithGroupVersionKind(gvk),

)

248


https://github.com/operator-framework/helm-operator-plugins

% 53 FF&Z OPERATOR

if err := reconciler.SetupWithManager(mgr); err != nil {
panic(fmt.Sprintf("unable to create reconciler: %s", err))

}

5.5.6.4. il Go API

{8 F Operator SDK CLI fl|& Go AP,

it =

1. BT %4, EMA4 cache. hRA v1 # kind MemcachedBackup @l Go API :

$ operator-sdk create api \
--group=cache \
--version vi1\
--kind MemcachedBackup \
--resource \
--controller \
--plugins=go/v3

2. 1RREF, HIA y RO BHRAEZEGIES

$ Create Resource [y/n]

y
Create Controller [y/n]

y

LSRR api/vi/memcachedbackup_types.go #0 controllers/memcachedbackup_controller.go /
4 % MemcachedBackup & AP,

5.5.6.4.1. & L API

7 Y. MemcachedBackup B & X FIR(CR)H AP,

B3 E . MemcachedBackup K& E R RIL Go API, ©82%A MemcachedBackupSpec.Size %, FH
FHBEEEM Memcached F2EHI(CRYEE, URATEM CRBE pod &Y
MemcachedBackupStatus.Nodes FE%.

Node & F1iBF Status FEEHI—N R,

ik
1. @3 152X api/vi/memcachedbackup_types.go X Go ZREIE UK E X
MemcachedBackup CR By API, EHEBLLT spec #l status :
‘ 1l 5.3. api/vi/memcachedbackup_types.go X4l

type MemcachedBackupSpec struct {
// INSERT ADDITIONAL SPEC FIELDS - desired state of cluster

// MemcachedBackupSpec defines the desired state of MemcachedBackup
// Important: Run "make" to regenerate code after modifying this file
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//+kubebuilder:validation:Minimum=0
// Size is the size of the memcached deployment
S|ze int32 “json:"size™
// MemcachedBackupStatus defines the observed state of MemcachedBackup
type MemcachedBackupStatus struct {

// INSERT ADDITIONAL STATUS FIELD - define observed state of cluster

// Important: Run "make" to regenerate code after modifying this file

// Nodes are the names of the memcached pods
Nodes [Jstring “json:"nodes™

PURR BT BB -

I $ make generate

R
BT *_types.go XHfE, EHZ1T make generate fp5 KB HT1Z FHRAE R 4 AR,

3. {1 spec I status FE&#1 CRD HiEFRiCE L APl fa, 4R HIEST CRD JFH :

I $ make manifests

Itk Makefile E#71# A controller-gen L RE2F7E
config/crd/bases/cache.my.domain_memcachedbackups.yaml {4/ 4 CRD &

5.5.6.4.2. {HIZRLH
AEFRPRIEH BB HUTLUTRE -
o INRi&FE Memcached HE, ELGIE—".
o MMIREFE X/NS5 Memcached CR spec 5 EHIK/NEE,
e {#f memcached Pod BJ&#E#T Memcached CR K7,

B XN BB H 8RR AT LR IR ERIFENE, 155 EMEAET Go M Operator 1£ Operator SDK 5
B SE HEAR 6 35

5.5.6.4.3. main.go IAR[AE

X FETF Go BIbRAE Operator #I3EBA Helm Operator, main.go X4 R Go API B9 Manager 12/%
WREFE1T, B2, XF Hybrid Helm Operator, main.go X {#th /A FFIN%E; watches.yaml SCH4FIES
& Helm reconciler ByiZ 4,

/I Register controller with the factory

| 1l 5.4. main.go X {4 Hl

‘ for _, w:=range ws {
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if w.MaxConcurrentReconciles != nil {

maxConcurrentReconciles = *w.MaxConcurrentReconciles

}

reconciler.WithChart(*w.Chart),

reconciler.WithGroupVersionKind(w.GroupVersionKind),

reconciler.WithOverrideValues(w.OverrideValues),

reconciler.SkipDependentWatches(w.WatchDependentResources != nil &&
I*w.WatchDependentResources),

reconciler.WithMaxConcurrentReconciles(maxConcurrentReconciles),

reconciler.WithReconcilePeriod(reconcilePeriod),

reconciler.WithInstallAnnotations(annotation.DefaultIinstallAnnotations...),

reconciler.WithUpgradeAnnotations(annotation.DefaultUpgradeAnnotations...),
reconciler.WithUninstallAnnotations(annotation.DefaultUninstallAnnotations...),

~

reconcilePeriod := defaultReconcilePeriod

if w.ReconcilePeriod != nil {

reconcilePeriod = w.ReconcilePeriod.Duration

}

maxConcurrentReconciles := defaultMaxConcurrentReconciles
r, err := reconciler.New(

EIEZREA Helm #0 Go Phifsz#4A1t

il 5.5. Helm #1 Go reconcilers =l
// Setup manager with Go API
if err = (&controllers.MemcachedBackupReconciler{
Client: mgr.GetClient(),
Scheme mgr.GetScheme(),

1).SetupWithManager(magr); err = nil {
setupLog Error(err, "unable to create controller”, "controller", "MemcachedBackup")
os Exit(1
// Setup manager with Helm API
= range ws {

|f err := r.SetupWithManager(mgr); err != nil {
setupLog Error(err, "unable to create controller", "controller", "Helm")
os Exit(1

setupLog Info("configured watch", "gvk", w.GroupVersionKind, "chartPath", w.ChartPath,
"maxConcurrentReconcnes“ maxConcurrentReconciles, "reconcilePeriod", reconcilePeriod)

// Start the manager
if err := mgr.Start(ctrl.SetupSignalHandler()); err != nil {
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setupLog Error(err, "problem running manager")
os Exit(1

5.5.6.4.4. 1{BR#1 RBAC ;5 H#

RIS EERENETABNYIMIEEI(RBAC)NRSEEEMTRERZE, T Go APl, Bfli#@id RBAC
FRICEIEE, NET Go BB Operator B Operator SDK 2R

XFF Helm API, 1f roles.yaml BRI EANPR, BRI, HFEMWE Go API FfEFE—EHMAH, Helm
API IR E S, EIt, HEHIR roles.yaml i 7E X B R 5 1R A E K ITEL,

XA B ABATE https://github.com/operator-framework/helm-operator-
plugins/issues/142 FH{TERER,

LU & Memcached Operator #J role.yaml 75 :

5 5.6. Helm 1 Go reconcilers =l

apiVersion: rbac.authorization.k8s.io/v1
kind: ClusterRole
metadata:
name: manager-role
rules:
- apiGroups:
resources:
- namespaces
verbs:
- get
- apiGroups:
- apps
resources:
- deployments
- daemonsets
- replicasets
- statefulsets
verbs:
- create
- delete
- get
- list
- patch
- update
- watch
- apiGroups:
- cache.my.domain
resources:
- memcachedbackups
verbs:
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- create
- delete
- get
- list
- patch
- update
- watch
- apiGroups:
- cache.my.domain
resources:
- memcachedbackups/finalizers
verbs:
- create
- delete
- get
- list
- patch
- update
- watch
- apiGroups:
resources:
- pods
- services
- services/finalizers
- endpoints
- persistentvolumeclaims
- events
- configmaps
- secrets
- serviceaccounts
verbs:
- create
- delete
- get
- list
- patch
- update
- watch
- apiGroups:
- cache.my.domain
resources:
- memcachedbackups/status
verbs:
- get
- patch
- update
- apiGroups:
- policy
resources:
- events
- poddisruptionbudgets
verbs:
- create
- delete
- get
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- list

- patch

- update

- watch

- apiGroups:

- cache.my.domain
resources:

- memcacheds

- memcacheds/status

- memcacheds/finalizers
verbs:

- create

- delete
- get

- list

- patch

- update
- watch

Hth BHR

o EF Go M Operator BJ RBAC 310

5.5.6.5. TEE A KB 1T

BRI LME R B A B Go I2FI21TIER) Operator TH, XA LUINREBBFMNABRE, X FHALXIFEER
Fﬁo

ik
o Z{TLATF@4, LUE ~/kube/config XA ELEMERFREGE LFIRE L (CRD) , HER
i

i&4T Operator :

I $ make install run

5.5.6.6. fE VLGB EE1T
BRI LUME N — A ERBTEE R Hi2 1T Operator TiH,

AR

1. JB1TLLF make 6355 RIGEFIHEIX Operator Hiffk, FELLTHTRAIEN IMG SEKS| RIER U H]
B9, AT LURERFEF MR R (0 Quay.io) FRERARBIIK,

a. THEEIR :

I $ make docker-build IMG=<registry>/<user>/<image_name>:<tag>
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v P2y~
' F SDK 5 Operator £ @8 Dockerfile 24 go build EBFf3|
GOARCH=amd64, iX®ILAIEIE AMD64 FZ2 &

GOARCH=$TARGETARCH, Docker B3 525 8% & -platform 15 E
{8, % F Buildah, TEfEMA -build-arg FLIX—BH, MEFEZEEL,
BSR4,

b. JHERHEE R

I $ make docker-push IMG=<registry>/<user>/<image_name>:<tag>

' p= =

BRMZFRFIIRE, 10 IMG=<registry> /<users /<image_names>:<tag>, 7

' AN P ER I TR IR HY Makefile HIXZE, 1ECX IMG ?= controller:latest {E 3k
KB EBINEIR BT,

2. IZITLA T ep 53K ERE Operator :

I $ make deploy IMG=<registry>/<user>/<image_name>:<tag>

HKINERT, XNSSROE—/HE Operator B ZFFHIMB L, EXH
<project_name>-system, FATFEE, Lhe5iLM config/irbac %3 RBAC jFH.,

3. BT TS YKIE Operator @ B IEMEIZT ¢

I $ oc get deployment -n <project_name>-system

=1
NAME READY UP-TO-DATE AVAILABLE AGE
<project_namex>-controller-manager 11 1 1 8m

5.5.6.7. il A E L HR
L% Operator |7, EALUE G/ H Operator TEEEFIREM B E L EHR(CR)EMIHE,

it =

1. YD EIZR % Operator UM & 22 (A :
I $ oc project <project_name>-system

2. @i replicaCount FEXE#H 3, E#T config/samples/cache_v1_memcached.yaml 3 {4
F#9 Memcached CR ;& ¥ 7=/ :

| 5l 5.7. config/samples/cache_v1_memcached.yaml 34l

kind: Memcached
metadata:

apiVersion: cache.my.domain/v1
name: memcached-sample
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image:
pullPolicy: IfNotPresent
repository: nginx
tag: "
imagePullSecrets: []
ingress:
annotations: {}
paths:
- path:/
pathType: ImplementationSpecific
tls: []
nameOverride: "
nodeSelector: {}
podAnnotations: {}

OpenShift Container Platform 4.15 Operator
className: "
enabled: false

podSecurityContext: {}

replicaCount: 3

spec:
# Default values copied from <project_dir>/helm-charts/memcached/values.yaml
affinity: {}
autoscaling:
enabled: false
maxReplicas: 100
minReplicas: 1
targetCPUUtilizationPercentage: 80
fullnameQverride: ™
hosts:
- host: chart-example.local
resources: {}
securityContext: {}
service:
port: 80
type: ClusterIP
serviceAccount:
annotations: {}
create: true

name: ""
tolerations: []

3. fil# Memcached CR :
I $ oc apply -f config/samples/cache_v1_memcached.yaml
4. 3R Memcached Operator Jy7~ffll CR QI3EERE, EHK/INIEM :
I $ oc get pods
=1

NAME READY STATUS RESTARTS AGE
memcached-sample-6fd7¢98d8-7dqdr  1/1 Running 0 18m
memcached-sample-6fd7¢98d8-g5k7v ~ 1/1 Running 0 18m
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I memcached-sample-6fd7¢c98d8-m7vn7  1/1 Running 0 18m

5. BN size BHE 2, FH config/samples/cache_v1_memcachedbackup.yaml X4 #
MemcachedBackup CR ;& ¥ 7=/l :

| il 5.8. config/samples/cache_v1_memcachedbackup.yaml 3Z{7= 6l

apiVersion: cache.my.domain/v1
kind: MemcachedBackup
metadata:

name: memcachedbackup-sample
spec:

size: 2

6. /& MemcachedBackup CR :

I $ oc apply -f config/samples/cache_v1_memcachedbackup.yaml
7. H#{% memcachedbackup pod FIEI£ 5 CR HigEMHER :

I $ oc get pods

=1

NAME READY STATUS RESTARTS AGE
memcachedbackup-sample-8649699989-4bbzg  1/1 Running 0 22m
memcachedbackup-sample-8649699989-mgémx  1/1 Running 0 22m

8. IRAILIEHLA LB CR FHY spec, AREBERNATN]. ZEISRERITHHE, FHBERREBAERN
CR B9 spec H#57E pod BIR/N,

9. FEAKEFUEMNITR

a. ftF& Memcached 7R :

I $ oc delete -f config/samples/cache_v1_memcached.yaml

b. fitlE& MemcachedBackup %R :

I $ oc delete -f config/samples/cache_v1_memcachedbackup.yaml

c. WIR{EA make deploy &% 3K Operator, HIZITLA TGS :

I $ make undeploy

5.5.6.8. 1B E

B A Helm Operator WIEZ B E B, LAEE Helm #1 Go AP,
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X/ 3R A&

Docker A 235/2% A make docker-build €38 Operator 5{REIULEA,

Makefile A ESEENERF BT, BB ERERETE,

PROJECT B & Operator TTHIEE B YAML X, KFXTEMNEE, FATIRER CLI FiEHNER
ER.

bin/ SEERMNITHEE, NEESR(manager ) AT ERMZITENTIE, URATFHAE

EiE R kustomize TE,

config/ AREEBEXH, HPSEME Kustomize JEH, LUMETEER LfE5) Operator B, &4
ARER A EEIRMIhEE. Hg0, XTTF Operator SDK AT LAEEBA (I Operator 4}
2, CLI*EHEXERHPIIER CRD # CR,

config/crd/

A& B8 E LFIRE L (CRD),
config/default/

BE— Kustomize £ifitt, FAFEIERE /5 5012H85.
config/manager/

SEFH, FhEREFSM pod 55 Operator T H,
config/manifests/

S 2ET bundle/ BxH4ER OLM & H B9 £,
config/prometheus/

SEEMAYE N Prometheus 1#tE555 (41 ServiceMonitor 55R) FRfErE R,
config/scorecard/

BE U scorecard TR FRIFERE H.
config/rbac/

S RIZ1TU BRI RBAC 1R,
config/samples/

aE B E LRI,

api/ BE Go APl E Y,

controllers/ BE Go API BiEHI2%,

hack/ AEXLAREXMH, NATFHEE XHRFRENR LB,

main.go Operator WEERF, EHHE—NHEESR, TR apis/ BxRFEMAMERE LHKIE

E X (CRD) , F/A5)controllers/ BkHBIFRAEILEEIZ.
helm-charts/ 85 Helm chart, ATLAMERT A Helm $H{489 create api &5 EIEE,
watches.yaml & & group/version/kind (GVK) #1 Helm Chart fiii&. FTFEE Helm ¥,
5.5.7. N EH) Operator SDK R AEHE T Helm BEETIB
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OpenShift Container Platform 4.15 2 Operator SDK 1.31.0, MREEBET/Fih E%&% 7T 1.28.0 CLI,
IRAT OB i AT R A CLI B E 1.31.0,

B2, EiRRIA Operator B RFFS Operator SDK 1.31.0 WER M, FEHITEHMME XS E T REMR

RM1.28.0 LIRBIABIMERIF B, M ITEZ BifE A 1.28.0 (34 BIES Operator W H HF5)
MATEH S IR,

5.5.7.1. 4 Operator SDK 1.31.0 & F Helm B9 Operator Wi H
LUTFREREH T ET Helm B9ILA Operator WiH, LUMES131.0 A,

FoRFMH

o B &% operator SDK1.31.0

e {#FH Operator SDK 1.28.0 B/ =4:'# Operator T H

Pt =

o ’ikE Operator W B #) makefile, ¥ Operator SDK R AE#H = 1.31.0, M FHIFTE :

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 1.31.0,

5.5.7.2. Hfth 5TiR
o MHEERIBE IR EMAITER
® } Operator SDK 1.16.0 #Z 1B
® F+4; Operator SDK v1.10.1 BT B

e 1%} Operator SDK v1.8.0 #4 3 H
5.6. £F JAVA #J OPERATOR

5.6.1. ZF Java By Operator #J Operator SDK A|]

BF

ETF Java B Operator SDK R2— M RATMNIINEE, HARTIGIhBEAR ZL00E 7~ AR5 F R
i (SLA) 4%, BIBETREHTRE, ABFHEEEHERERE], XA
T ThEERT LAE A P IR B I ThEE, HANKEF AN BRIRERHEL.

BRIABRATGEEEXFEEMESER, WSARATIT i F e,
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W7 R {EH Operator SDK It T EME R iEMIz1TET Java BY Operator BIEARHAIA, Operator
F & NGB A LN Memcached HEE T Java B Operator ="ffll, — MmN EEEM, FHCHRBIIER
¢C

5.6.1.1. o R &

o B &% operator SDK CLI

e BZ2% OpenShift CLI (oc) 4.15+

® Javall+

® Maven 3.6.3+

o HAHEZA cluster-admin F{RH oc &3k E| OpenShift Container Platform 4.15 5£8%

o ERAVERMANMER, HWXBERNEHEELINIENAHLBFMEE, SWHEE— & pul

secret

HbBER
e Z2%E Operator SDK CLI

® OpenShift CLI Al

5.6.1.2. I HIPEETF Java B Operator
& eI LUEF Operator SDK 2/ Memcached FHE2FIERE & LRI E F Java B Operator,

iz
1. BIE—ATiE,
a. AIREHIE B :
I $ mkdir memcached-operator
b. tDHREIIE PRER B X -
I $ cd memcached-operator
c. {# M quarkus #1217 operator-sdk init @< LA#IIA{LIE :
$ operator-sdk init \
--plugins=quarkus \

--domain=example.com \
--project-name=memcached-operator

2. fIIE API,
AER T B89 Memcached AP :

$ operator-sdk create api \
--plugins quarkus \
--group cache \
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--version v1\
--kind Memcached

3. MEEFFHEE Operator Hif&k.

A 2RI B Makefile B Irse i@ Ff#E%E Operator, FAHEH pull spec 1ZE IMG, 1% spec {#
PR AT HE X BIMY registry :

I $ make docker-build docker-push IMG=<registry>/<user>/<image_name>:<tag>
4. j&f7 Operator,

a. ®ECRD:
I $ make install
b. FMIUIEEBRER P, I IMG IXENEHEENG& :

I $ make deploy IMG=<registry>/<user>/<image_name>:<tag>

5. fIB@RHBELER (CR)

a. BE—PRAICR:

$ oc apply -f config/samples/cache_v1_memcached.yaml \
-n memcached-operator-system

b. Z%& CR I/}l Operator :

$ oc logs deployment.apps/memcached-operator-controller-manager \
-Cc manager \

-n memcached-operator-system

6. kR CR,
BT AT 65 MR CR -

I $ oc delete -f config/samples/cache_v1_memcached.yaml -n memcached-operator-system

7- %ﬂo
BT T e SRR LREZF 02 TR

I $ make undeploy
5.6.1.3. BES R
o MEEZEAM T RINMAIMEET Java B Operator, 1HEET Java ¥ Operator SDK 57

5.6.2. &F Java #J Operator B9 operator SDK #57
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HE

ETF Java B Operator SDK R @ —MARTI I ThEE, AT IEIIRER L8 f AR 55 F N
X (SLA) ¥, BIRETREFATE, LA HEEEIMERERE], XERAR
T Thee Al LUE A IR Bl AFThEE, HAENSEF LM BRIRHERIE L.

BRIABRAT G FEEMESER, WSARATITiEF e,

Operator FF& A S AT LAFI B Operator SDK Y Java Jife it S, 7 Memcached #EETF Java B9
Operator ™5, DHNBEFEHEEEEMER,

Wi AR A Operator Framework %04 {4 S Se R LT 72 -

Operator SDK
operator-sdk CLI TE# java-operator-sdk library API

Operator Lifecycle Manager (OLM)
SE8¥ Operator WRE, AYUFMEFTAEMFEEF] (RBAC)

¢

AHEHNARLET Java B Operator Fria{#EFH Operator SDK AR E1F4,

5.6.2.1. FERFM

B %% operator SDK CLI

B22% OpenShift CLI (oc) 4.15+

Java 1+

Maven 3.6.3+

EAEEA cluster-admin 1 [R# oc & KE| OpenShift Container Platform 4.15 5 2%

BRI, HEBERNEMEEDINE N AHBNFWEE, NBIEE—DER pull

secret

Hith BTR
o L% Operator SDK CLI

OpenShift CLI A[]

5.6.2.2. fljg—4\"iH

f&F Operator SDK CLI fi| 4% memcached-operator B i E,

it

1.

2.
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HUEGE-NE
I $ mkdir -p $HOME/projects/memcached-operator

HEANZBE X :
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I $ cd $HOME/projects/memcached-operator

3. £/ quarkus {4217 operator-sdk init &4 LL#IIR{LTTE -

$ operator-sdk init \
--plugins=quarkus \
--domain=example.com \
--project-name=memcached-operator

5.6.2.2.1. PROJECT X%

% 5% A OPERATOR

operator-sdk init #3454 B BI S 2 — Kubebuilder PROJECT X4, MITE root iZ1THIG4E

operator-sdk @4 L% help ?ﬁﬂ.‘i‘.%@ﬁlﬁ/}i# FERRNTE REH Java, 0 :

domain: example.com

layout:

- quarkus.javaoperatorsdk.io/v1-alpha
projectName: memcached-operator
version: "3"

5.6.2.3. fllE API f1#HiI8R
{8 F Operator SDK CLI A2 B E L HIRE L. (CRD) API #4235,

it
L BT TamREIE AP :

$ operator-sdk create api \
--plugins=quarkus \ 0
--group=cache \
--version=v1 \
--kind=Memcached ﬂ

FFEHREIZE N quarkus,
¥ group tr&I%E N cache,

»l—_f‘ version *T/L.\lﬁ jj vi,

6@@0

$ kind Fri&i1%E N Memcached,

Kk
1. 1317 tree S KEE LM -

I $ tree

it Bl
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—— Makefile
—— PROJECT
—— pom.xml

L— example
—— Memcached.java
—— MemcachedReconciler.java
—— MemcachedSpec.java
—— MemcachedStatus.java
L— resources

L application.properties

6 directories, 8 files

5.6.2.3.1. X API

7E Y. Memcached B E X %8 (CR) BJ AP,

it 3
o JRiE{EN create api HTE—ER D ERKHILLT X -
a. B#1 MemcachedSpec.java XAFBILLTEM, LAE X Memcached CR FIFTFRIRE :

public class MemcachedSpec {
private Integer size;

public Integer getSize() {
return size;

}

public void setSize(Integer size) {
this.size = size;
}
}

b. E#T MemcachedStatus.java XHHBILLTEM, LLE X Memcached CR BIIERIRE :

BUFRAIFETRT —1 Node IREF R, BIEAELERPERAALLIRERE
.

import java.util. ArrayList;
import java.util.List;

public class MemcachedStatus {

// Add Status information here
// Nodes are the names of the memcached pods
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private List<String> nodes;

public List<String> getNodes() {
if (nodes == null) {
nodes = new ArrayList<>();

}

return nodes;

}

public void setNodes(List<String> nodes) {
this.nodes = nodes;
}
}

c. B#7 Memcached.java X4, LLE . Memcached API #J Schema, 1% API " BE
MemcachedSpec.java # MemcachedStatus.java 3214,

@Version("v1")

@Group("cache.example.com")

public class Memcached extends CustomResource<MemcachedSpec,
MemcachedStatus> implements Namespaced {}

5.6.2.3.2. 4£FX CRD ;&8

1E{#F MemcachedSpec #1 MemcachedStatus X4 € Y APl j7, & LL4ERK CRD /&

it =

e M memcached-operator B %iZ{TUL R epe, LAERK CRD :

I $ mvn clean install

o IGiiF target/kubernetes/memcacheds.cache.example.com-vi.yml X458 CRD RZ&, #TF
IR :

I $ cat target/kubernetes/memcacheds.cache.example.com-vi.yaml

it Bl

# Generated by Fabric8 CRDGenerator, manual edits might get overwritten!
apiVersion: apiextensions.k8s.io/v1
kind: CustomResourceDefinition
metadata:
name: memcacheds.cache.example.com
spec:
group: cache.example.com
names:
kind: Memcached
plural: memcacheds
singular: memcached
scope: Namespaced
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versions:
- name: vi
schema:
openAPIV3Schema:
properties:
spec:
properties:
size:
type: integer
type: object
status:
properties:
nodes:
items:
type: string
type: array
type: object
type: object
served: true
storage: true
subresources:
status: {}

5.6.2.3.3. A E X KR
4R CRD FEH T, EALGIERE LEIR(CR).

Pt

e (Il % 5 memcached-sample.yaml #J Memcached CR :

apiVersion: cache.example.com/v1
kind: Memcached
metadata:

name: memcached-sample
spec:

# Add spec fields here

size: 1

5.6.2.4. SCH 2
TE0ERST AP FNIREISRIS, 1RATLASCIIi26) 2818 4,

ff

L=

S

1 LU AR A0 pom.xml XA -

<dependency>
<groupld>commons-collections</groupld>
<artifactld>commons-collections</artifactld>
<version>3.2.2</version>

</dependency>

2. TEARBIAR, [F4ERIIEZEH ER 4 MemcachedReconciler.java ity LU /R SEH
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il 5.9. MemcachedReconciler.java =%l

package com.example;

import io.fabric8.kubernetes.client. KubernetesClient;

import io.javaoperatorsdk.operator.api.reconciler.Context;

import io.javaoperatorsdk.operator.api.reconciler.Reconciler;
import io.javaoperatorsdk.operator.api.reconciler.UpdateControl;
import io.fabric8.kubernetes.api.model.ContainerBuilder;

import io.fabric8.kubernetes.api.model.ContainerPortBuilder;
import io.fabric8.kubernetes.api.model.LabelSelectorBuilder;
import io.fabric8.kubernetes.api.model.ObjectMetaBuilder;
import io.fabric8.kubernetes.api.model.OwnerReferenceBuilder;
import io.fabric8.kubernetes.api.model.Pod;

import io.fabric8.kubernetes.api.model.PodSpecBuilder;

import io.fabric8.kubernetes.api.model.PodTemplateSpecBuilder;
import io.fabric8.kubernetes.api.model.apps.Deployment;

import io.fabric8.kubernetes.api.model.apps.DeploymentBuilder;
import io.fabric8.kubernetes.api.model.apps.DeploymentSpecBuilder;
import org.apache.commons.collections.CollectionUtils;

import java.util.HashMap;

import java.util.List;

import java.util.Map;

import java.util.stream.Collectors;

public class MemcachedReconciler implements Reconciler<Memcached> {
private final KubernetesClient client;

public MemcachedReconciler(KubernetesClient client) {
this.client = client;

}

// TODO Fill in the rest of the reconciler

@Override
public UpdateControl<Memcached> reconcile(
Memcached resource, Context context) {
// TODO: fill in logic
Deployment deployment = client.apps()
.deployments()
.inNamespace(resource.getMetadata().getNamespace())
.withName(resource.getMetadata().getName())

.get();

if (deployment == null) {
Deployment newDeployment = createMemcachedDeployment(resource);
client.apps().deployments().create(newDeployment);
return UpdateControl.noUpdate();

}

int currentReplicas = deployment.getSpec().getReplicas();
int requiredReplicas = resource.getSpec().getSize();

if (currentReplicas != requiredReplicas) {

deployment.getSpec().setReplicas(requiredReplicas);
client.apps().deployments().createOrReplace(deployment);
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resource.getStatus().getNodes())) {
if (resource.getStatus() == null) resource.setStatus(new MemcachedStatus());
resource.getStatus().setNodes(podNames);
return UpdateControl.updateResource(resource);

return UpdateControl.noUpdate();

private Map<String, String> labelsForMemcached(Memcached m) {

OpenShift Container Platform 4.15 Operator
Map<String, String> labels = new HashMap<>();
labels.put("app", "memcached");

return UpdateControl.noUpdate();

List<Pod> pods = client.pods()
.inNamespace(resource.getMetadata().getNamespace())
.withLabels(labelsForMemcached(resource))

Jdist()
getltems()

List<String> podNames =
pods.stream().map(p -> p.getMetadata().getName()).collect(Collectors.toList());
(resource.getStatus() == null

labels.put("memcached_cr", m.getMetadata().getName());

|| !CollectionUtils.isEqualCollection(podNames,
return labels;

private Deployment createMemcachedDeployment(Memcached m) {
Deployment deployment = new DeploymentBuilder()
.withMetadata(
new ObjectMetaBuilder()

.withName(m.getMetadata().getName())

.withNamespace(m.getMetadata().getNamespace())

.build())

.withSpec(
new DeploymentSpecBuilder()
.withReplicas(m.getSpec().getSize())
.withSelector(
new
LabelSelectorBuilder().withMatchLabels(labelsForMemcached(m)).build())
.withTemplate(
new PodTemplateSpecBuilder()
.withMetadata(
new ObjectMetaBuilder().withLabels(labelsForMemcached(m)).build())
.withSpec(
new PodSpecBuilder()
.withContainers(
new ContainerBuilder()

.withimage("memcached:1.4.36-alpine")
.withName("memcached")
withCommand("memcached", "-m=64", "-0", "modern", "-v")
withPorts(
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new ContainerPortBuilder()
.withContainerPort(11211)
.withName("memcached")
.build())
.build())
.build())
.build())
bwld())
.build()
deployment addOwnerReference(m);
return deployment;

2R EI2: B Memcached B E L FHR (CR) 27U T2
o IR T Memcached BE, 50—

o H{RERE K/NS Memcached CR spec 15 &I K/NLED,

e {3 memcached Pod & E# Memcached CR IR7S.

TEBY/NTTARRE T AR5 i B9 42 ) 25 a0 o] U A BETR LA R AN el A 4 T RAE IR, AT AR X LN SR B
Aiz1T Operator,

5.6.2.4.1. thiA#EEA

1 BMEHISRBE - NMHIASN R, ©HFELIT ATEII8 Reconcile() 5%, MhiATEI @S
Deployment &%, W T™HIFT :

Deployment deployment = client.apps()
.deployments()
.inNamespace(resource.getMetadata().getNamespace())
.withName(resource.getMetadata().getName())

.get();

2. MLLFRBIFTR, 05R Deployment & null, NFEZOEEE, A Deployment 5, &0 LI
EEEHEMNM, MRAEZENE, RO UpdateControl.noUpdate() B91E, FNR[E]
'UpdateControl.updateStatus(resource)B{g :

if (deployment == null) {
Deployment newDeployment = createMemcachedDeployment(resource);

client.apps().deployments().create(newDeployment);
return UpdateControl.noUpdate();

}
3. FKEX Deployment [5, FREXZHRIFIATEHEIAR, W THIRTT :

int currentReplicas = deployment.getSpec().getReplicas();
int requiredReplicas = resource.getSpec().getSize();

4. MR currentReplicas 5 requiredReplicas 7~ILE2, & /E % Deployment, 0TI :
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if (currentReplicas != requiredReplicas) {
deployment.getSpec().setReplicas(requiredReplicas);
client.apps().deployments().createOrReplace(deployment);
return UpdateControl.noUpdate();

}
5. UFRBNETR T fEARER pod FIRKRE AT

List<Pod> pods = client.pods()
.inNamespace(resource.getMetadata().getNamespace())
.withLabels(labelsForMemcached(resource))
dist()

.getltems();

List<String> podNames =
pods.stream().map(p -> p.getMetadata().getName()).collect(Collectors.toList());

6. EFRREE S UEHFEA Memcached FIRITIE pod &, WMRXW DR —EBEFERE
i, HHUTHIE, TR

if (resource.getStatus() == null
|| !CollectionUltils.isEqualCollection(podNames, resource.getStatus().getNodes())) {
if (resource.getStatus() == null) resource.setStatus(new MemcachedStatus());
resource.getStatus().setNodes(podNames);
return UpdateControl.updateResource(resource);

}

5.6.2.4.2. % X labelsForMemcached

LabelsForMemcached 2 — /MR EIEM N IR ST T E -

private Map<String, String> labelsForMemcached(Memcached m) {
Map<String, String> labels = new HashMap<>();
labels.put("app”, "memcached");
labels.put("memcached_cr", m.getMetadata().getName());

return labels;

}

5.6.2.4.3. % X createMemcachedDeployment

createMemcachedDeployment 75/ {#F fabric8 DeploymentBuilder % :

private Deployment createMemcachedDeployment(Memcached m) {
Deployment deployment = new DeploymentBuilder()
.withMetadata(
new ObjectMetaBuilder()
.withName(m.getMetadata().getName())
.withNamespace(m.getMetadata().getNamespace())
.build())
.withSpec(
new DeploymentSpecBuilder()
.withReplicas(m.getSpec().getSize())
.withSelector(
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new LabelSelectorBuilder().withMatchLabels(labelsForMemcached(m)).build())
withTemplate(
new PodTemplateSpecBuilder()
.withMetadata(
new ObjectMetaBuilder().withLabels(labelsForMemcached(m)).build())
.withSpec(
new PodSpecBuilder()
.withContainers(
new ContainerBuilder()
.withImage("memcached:1.4.36-alpine")
.withName("memcached")
.withCommand("memcached", "-m=64", "-0", "modern", "-v")
.withPorts(
new ContainerPortBuilder()
.withContainerPort(11211)
.withName("memcached")
.build())
.build())
.build())
.build())
.build())
.build();
deployment.addOwnerReference(m);
return deployment;

}

5.6.2.5. 3217 Operator

IR BT LUE R Operator SDK CLI #EF1i21T Operator :
o {FH Go BFIEEMAAIMIZIT,
o {EREHMEEIZIT.

o 4 Operator, F{# M Operator Lifecycle Manager (OLM) FE&EEHEE,

5.6.2.5.1. A K ihE1T

BRI LME R BB Go I2FIZ1TIER) Operator TH ., XA LUINREBBFMNMABEE, X FHALXIFEER
Fﬁo

ff

L=

S

1. JIZFTLATF 85 3% Operator :

I $ mvn clean install
Ll N |

[INFQO]
[INFO] BUILD SUCCESS
[INFQO]
[INFO] Total time: 11.193 s

[INFQO] Finished at: 2021-05-26T12:16:54-04:00
[INFQO]
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272

. BT, 5 CRD 23 E| default en & Z2[A] :

I $ oc apply -f target/kubernetes/memcacheds.cache.example.com-vi.yml
it Bl

I customresourcedefinition.apiextensions.k8s.io/memcacheds.cache.example.com created

. WTBIFRR, 45 rbac.yaml BYSTH -

apiVersion: rbac.authorization.k8s.io/v1
kind: ClusterRoleBinding
metadata:

name: memcached-operator-admin
subjects:
- kind: ServiceAccount

name: memcached-quarkus-operator-operator

namespace: <operator_namespace>
roleRef:

kind: ClusterRole

name: cluster-admin

apiGroup: "

N

. IBITUU T 4B M A rbac.yaml X4 memcached-quarkus-operator-operator %%

cluster-admin R :

I $ oc apply -f rbac.yaml

. AL 4 32T Operator :

I $ java -jar target/quarkus-app/quarkus-run.jar

=

java 85217 Operator FHRFFZTT, BERELRIIE. BRES —MEIRET
BOX e TR EREB D

. FERALL T4 A memcached-sample.yaml SC{5 :

I $ kubectl apply -f memcached-sample.yaml
it Bl

I memcached.cache.example.com/memcached-sample created

IETLA TS, A pod BEEN :

I $ oc get all
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i Bl
NAME READY STATUS RESTARTS AGE
pod/memcached-sample-6¢765df685-mfgnz 1/1 Running 0 18s

5.6.2.5.2. fF B EIZTT
&R LUME N — A ERBTEE B Fhi2 1T Operator TiH,

ff

L=

S

1. JB1T LT make 63 R BFIHEIX Operator Hiffk, FELLTHTRRIEN IMG SEKS| RIER U H]
B9, AT LURERFEF MU R (B0 Quay.io) FRERARBIIK,

a. MEE&R
I $ make docker-build IMG=<registry>/<user>/<image_name>:<tag>
F SDK 5 Operator £ @8 Dockerfile 24 go build EBFf3|
GOARCH=amd64, iX®LIfE3F AMD64 1542 fh{§
GOARCH=$TARGETARCH, Docker BEIf$IMEZ Z1XE 7 -platform I57E
BB, *FF Buildah, HBZE({E -build-arg KLIX—BH, MNEFEZELR,
ESH SR,
b. FEERMEERFEE
I $ make docker-push IMG=<registry>/<user>/<image_name>:<tag>

BEHE IR, 20 IMG=<registry> /<user> /<image_name>:<tag>, 1f
A S R ER A 7E IR B Makefile A% &, 12X IMG ?= controller:latest {E 3k
A BB IENBIAGIRE T,

2. IZfTLAT 4, 1% CRD R4 %! default 9 Z2H] :
I $ oc apply -f target/kubernetes/memcacheds.cache.example.com-vi.yml
=1
I customresourcedefinition.apiextensions.k8s.io/memcacheds.cache.example.com created

3. MTBIFT, %4 rbac.yaml B34 :

apiVersion: rbac.authorization.k8s.io/v1
kind: ClusterRoleBinding
metadata:

name: memcached-operator-admin
subjects:
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- kind: ServiceAccount
name: memcached-quarkus-operator-operator
namespace: <operator_namespace>
roleRef:
kind: ClusterRole
name: cluster-admin
apiGroup: ™"

- o
rbac.yaml X HFELLE RS BEH N A,

. IBITLAT S KEBE Operator :

I $ make deploy IMG=<registry>/<user>/<image_name>:<tag>

. BT TS @i N A E—S R EEH rbac.yaml X4 E memcached-quarkus-operator-

operator #%¥F cluster-admin (R :

I $ oc apply -f rbac.yaml

. IBITU TR @S IRIE Operator BB IETEIZTT ¢

I $ oc get all -n default

i th o B

NAME READY UP-TO-DATE AVAILABLE AGE
pod/memcached-quarkus-operator-operator-7db86ccf58-k4mim  0/1 Running 0
18s

. BT LT 4 LU A memcached-sample.yaml 31/ memcached-sample pod :

I $ oc apply -f memcached-sample.yaml
it Bl

I memcached.cache.example.com/memcached-sample created

ETLAT S, A pod BEFEN :
I $ oc get all
it I

NAME READY STATUS RESTARTS AGE
pod/memcached-quarkus-operator-operator-7b766f4896-kxnzt 1/1  Running 1 79s
pod/memcached-sample-6¢765df685-mfgnz 1/1 Running 0 18s
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5.6.2.5.3. {i4f Operator 1 Operator Lifecycle Manager #{TE8&

5.6.2.5.3.1. {ill4F Operator

Operator 4@ X E Operator SDK #1 Operator Lifecycle Manager (OLM) BSERIAITE A%k, EATLL
&5 Operator SDK 2 FH#Ex%E Operator i B ¥E M4 2 55&, {5 Operator AT ft OLM fF M,

SeRFMH

o TEFFA THEih E&RE: operator SDK CLI
o B%%k OpenShift CLI (oc) v4.15+

o fHfH Operator SDK 1151t operator T H

AR

1. 7 Operator i B B xHIZ4TELT make 6545 RIZFHEX Operator Hiffk, LU THIRHEN
IMG S¥CRBIRER TR ZE, MR LURERERM#EE S (30 Quay.io) FFi#AZREIIK.

a. THEEIR :

I $ make docker-build IMG=<registry>/<user>/<operator_image_name>:<tag>

==
F SDK 5 Operator £ @8 Dockerfile 24 go build EBFf3|
GOARCH=amd64, iXa LLfE3E AMD64 F5Z2rh g
GOARCH=$TARGETARCH, Docker EZ)iSIf &7 &4 B -platform 1575
B9{E, *IF Buildah, EEF A -build-arg ELILX—BH., WEELES,
WAL N5,

b. fFERKHEERITFHEE

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 FIIRFR E/F LR TNl Eon, QIBFEEN AR, make bundle 35 7E Operator
B PR T XEME %

e T 2& ClusterServiceVersion X REHAREFR B>, %7 bundle/manifests
e £ bundle/metadata B9 4 & T #1038 B %

e config/crd BxHBIFRAE B E L FIRE L (CRD)

e — Dockerfile bundle.Dockerfile

A5, fEM operator-sdk bundle validate B335 1iFX 30, LUBRREE ERHA SRR 2
EHBI,
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3. BT e SR E A B iR, OLM ARSI H G EEHE Operator HHE, ZERS

—PNHZ M A DR,
a. MBI STR. FEREEHETIRN registry, F/ & ERIMBEITERITFE,
BUNDLE_IMG :

I $ make bundle-build BUNDLE_IMG=<registry>/<user>/<bundle_image_name>:<tag>

b. HEEIHH R

I $ docker push <registry>/<user>/<bundle_image_name>:<tag>

5.6.2.5.3.2. {1 Operator Lifecycle Manager #3& Operator

Operator Lifecycle Manager (OLM) RIEBBIETE Kubernetes St %k, HHMEIE Operator R HHE
FARSGSHIE AR, OLM £ OpenShift Container Platform LERIAZ%E, FHEH Kubernetes ¥ Bi&1T,
DUME R A AR R B E A TENER T Web #26H&F1 OpenShift CLI (oc) FATFFIAE Operator £ 6p
EHAEEINEE,

Operator Bundle Format /& Operator SDK #1 OLM BIEINFT @A k. eI LUER Operator SDK £ OLM
ERFZTIHA TR, UBREERZT.

SR

o TEFF A Tl E%&EE operator SDK CLI
o FYERFHEEE registry B9 Operator H4F B 5%

o OLMZEE—NET Kubernetes &R £ (#1R A apiextensions.k8s.io/v1 CRD, I’y
v116.0 SLEHTARA, #0 OpenShift Container Platform 4.15)

o fFREA cluster-admin Y REINK £ oc EFEIERE

o HIALIT o BIEEEFHIZ1T Operator :

$ operator-sdk run bundle \ﬂ
-n <namespace> \9
<registry>/<user>/<bundle_image_name>:<tag> e

run bundle i G OJERETFXIHMNEME X, FHEMR OLM EEEFRE Operator 42,

: AERT, R KRT7E ~/.kube/config X4 HAIEERAITLE A R% Operator, &
EJLA,,J“DD -n &R N RE X B RB 6 & 22 A6 H,

NERREIRERM, %S EM quay.io/operator-framework/opm:latest /5 BRI\ 525815
%o, MRIEETHER, ZhSERTRTHERFIENRSIFHR,

O 9
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BE

B OpenShift Container Platform 4.11#2, run bundle @4 2k1\3%#F Operator B
SFKETFXHMBE RKER, Operator B XEF M SQLite BUEER DB H, B
RJEUEHETRASMER, il Operator FENETERIBIETXHHE
KB,

XA HHITUUTERF

o (5| RMHAAEIRIFRSIHKR, ReIGHETEHABEEAINN Y, BEAERRIRT AAFHEE
SARINEE PR E XA,

o NIRIEAFRIIFEHRMETIR, LUME OperatorHub BEWS % Il Operator,

o @it fIE— OperatorGroup. Subscription. InstallPlan F1FfEEMAAETIR (2
RBAC) , I Operator EREEI&EE A,

5.6.2.6. H{th BTIR
o ESHET Java B Operator WHEE, LAT & Operator SDK 2 B K451,

o MREETEICHRNVEONIE, EHEEATUBSERIEXRE, =5 Operator Lifecycle

Manager(OLM)_EiZ{THIHFE Operator i ABE X CA ik,
5.6.3. &F Java fJ Operator WU EHE

B

ETF Java B Operator SDK R @ — M ART i ThEE, HRARTIIEINRER L8 f AR 55 F N
Y (SLA) ¥, BIRETREHFATE, AEAHEREIMERERE], XERAR
T Thee Al LUE A IR Bl AFThEE, HENSEF LM ERRHERIBEE L.

BRBRATAEXFFEENESZER, ESHAT I FFEH,
operator-sdk CLI R ;& Operator B &KX scaffold %4~ FE SIS

5.6.3.1. &F Java Ui B/ E
3 operator-sdk init €8 £ MIIE T Java B Operator B &MU T XHEEFMB X :

X Ex &
pom.xml B E21T Operator Ffr § BRI ITIHI ST,
<domain>/ BERKR AP WXHHER, NRIEE example.com, X4k %H example/,

MemcachedRec & W iEHI25CHIH Java X
onciler.java

MemcachedSpe % ¥ Memcached CR FF&ERAH Java X,
c.java
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XH= B % A&

MemcachedStat & % Memcached CR MEZRIRZH) Java XX,
us.java

Memcached.jav & . Memcached API #J Schema B Java 3.
a

target’/kubernet @& CRD yaml X#HIE X,
es/

5.6.4. N3 #) Operator SDK R A B T1 H

OpenShift Container Platform 4.15 2 #f Operator SDK 1.31.0, MIREEETL/Fih £%&% T 1.28.0 CLI,
IRAT OB 3 ST R A CLI B3 E 1.31.0,

B2, EiRRIA Operator MBRFFS Operator SDK 1.31.0 WERM, FEHITEHMME XS ETREMR

RM1.28.0 LUIRBIABIMB R E SR, ERIEZ AR 1.28.0 QLT HIEM Operator T H FF 5
MATEH S IR,

5.6.4.1. 7 Operator SDK 1.31.0 & F Java B Operator TjiH
LUFREE#H 7 ET Java By Operator TH, LUMES1.31.0 &E.

FRFH

o B &% operator SDK1.31.0

e {#f Operator SDK 1.28.0 G|k 4E4# Operator T H

o JilE Operator 7 B #J makefile, ¥ Operator SDK RAEH = 1.31.0, #I FHIFTR :

makefile 7~f1

# 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,

5.6.4.2. Hith ¥5iR
o FHHAEETEFHEMFaBER

5.7. E LIRS RA (CSV)
3 ClusterServiceVersion X R € X8 E£ERFSHAE (CSV) B—NFIF Operator FTTEIECIER YAML
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FEH., A HBh Operator Lifecycle Manager (OLM) FE&EEHZ1T Operatoro 7= Operator & 2355 {5t
HHTTEIE, BTERFREERBIR. WMRMRAFER, A, CSVi IEl_'f—J' Operator FiERBIFA
EEERE, RUTFHEFERN RBAC NI REBESKIANEE LHIR (CR).

Operator SDK S¥E CSV £ %23, FAT N AT Operator WiH 4K CSV, £ YAML JEHF0 Operator &
XHHhEEMNERBE L.

BB CSV Man4s, Operator fFEEEILRREAZEEN 7iLH Operator 5 OLM X E 5k Catalog
Registry Z R TTHIBRTERR OLM F1iH, 4, BEASEELT #HY Kubernetes 1 OLM ZhEE, CSV spec A
REAMER MBS MARZ L, M Operator SDK AR BEEHRL, LMK CSV BIKREHTH

Hbo

5.7.1.CSV £ ITEAR

Operator 4 EFH, HPIFEEHRSMmA (CSV) , fEabu{a{#E A Operator Lifecycle

Manager (OLM) 7w, OIEFEEN FATER. Operator SDK il CSV £ /%25 (H generate bundle
Fo5HR) 2% Operator GBI BRHEH OLM BENE—NEE, FoSEEHEMNMABHE
& CSVigH, TARAMOINKILERARA, UKk CSV Eil, LUEFSLERKEIRTER CSV,

H@E, generate kustomize manifests FHTREIZ1T, LLEMHE generate bundle F 543 5 B9
A Kustomize gﬁﬁo B2, Operator SDK 12/t make bundle i3, ©BIIHIT—&ES, SERNF
LT T Fa%

1. generate kustomize manifests
2. generate bundle

3. bundle validate

Hi 5w
o MFTARSTBEKINHAIH CSV HTERE, ESIIMZL Operator,

5.7.1.1. BT H M BR
make bundle #47E Operator Ui B A AL FXEFBE % :

e £’ bundle/manifests 4 EFH Bk, HFEE ClusterServiceVersion (CSV) X%
e £ bundle/metadata BIH4 & iR E &
e config/crd BxBIRTAE B E LFIRE XL (CRD)
e —“ Dockerfile bundle.Dockerfile
UTFHEBEESEE CSV H :

fafa

TE X fn 4 22 [a] R # Operator 1R,
ClusterRole

E W EBESEH M Operator TR,
Deployment

E X HN{AI7E pod HIZ4T Operator BY Operand,

CustomResourceDefinition (CRD)
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T X Operator BB E LR,
B X RRAI

BIEFFE CRD AR BTRTA.

5.7.1.2. IRA=EE
TEVROIBURFARINEWG R, NIEREIE R,

generate bundle F@ 4% H --version i7&7E

@it £ Makefile Fi% & VERSION Z°£, ¥{#f make bundle #p4%3i21T generate bundle F &/ {#
FZ{EB A --version 5K, CSV hRA S Operator iy &A@, TEF Operator iR A &4 BT
CSV,

5.7.2. F51%E X ¥ CSV FE&

R% CSVERILHFERAEMRBN. RET Operator SDK BU4FTAIE A & H
WME, B—YHX Operator MIZFEE LHFIRE L (CRD) MTEE,

TiESE, XEFERASHAL

Operator {F& /B FENH R EFIR ISR A (CSV)YAML X4, H’\'rﬂtiﬂﬁmbﬂEULA'F,Z\iE%ExQ e
BT B FER R ERDBUIERT, Operator SDK fE4E R CSV B & HE4E,
TRIFMANEATREFE LM CSV T, MLEZE AL,

5 5.7. bFH CSV FE

sk

FB

1% CSV BIME— & #R,
operator.v0.1.1,

metadata.name Operator lRAN B EEAFH, UMRIEME—M, 40 app-

metadata.capab
ilities

spec.displayNa
me

spec.descriptio
n

spec.keywords

spec.maintainer
s

spec.provider

spec.labels

spec.version
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IR#E Operator IXAERE R 2IBEHEN, £ EHE Basic Install. Seamless

Upgrades. Full Lifecycle. Deep Insights #1 Auto Pilot,

BT HriH Operator BN & FR,

&% Operator ThAEHI Al 5E Hfidk

5 Operator H<EE i,

43 Operator B9 ASAELSHE, BTN FHREHbhE,

Operator KN GEE ZN) & BT,
i Operator PIER{EE A BB (E XT o

Operator B9iE S ARA, 40 0.1.1,



8% 5% JF&Z OPERATOR

B ek
spec.customres  Operator f#FAR{EST CRD., #1R deploy/ F#FE{Efil CRD YAML XX {4, Operator SDK
ourcedefinitions FEINERIZFER, {B CRD BH spec FRANLNEZEREERHIA :

e description : CRD i,

e resources : CRD FFB{EM Kubernetes ¥i&, #1Pod # StatefulSet
e

e specDescriptors : FiF Operator H AFIHIH B Ul 327,

3 5.8. Akl CSV B

B 3T

spec.replaces #Wi% CSV By CSV &R,

spec.links 5% EEH Operator S0 ATEFEXHI URL (INMLAIXAY) , &BE&/FRHA url,
spec.selector Operator ®J A FECA B¥ 5 A BTRAY 1L 25,

spec.icon Operator 8B H base64 4wfi%Etr, @i mediatype 7£ base64data FEXHiXiE.

spec.maturity BRI MNRAPIABIMKAE, L8 1E planning. pre-
alpha. alpha. beta. stable. mature. inactive #1deprecated,

BRUESIFRNAEMERENESZIFE, HS I CSV spec,

% .
BRISZE A FIRLD YAML ZEXATRES M Operator fHE AR ARHT,

Lth B iR

\

® Operator FRFAEETY

5.7.3. Operator JTE BT 7
Operator FF & N A e] ATEERBEAR S MR A (CSV) T IR RN B R LE3E /7, LUS AThEEsE A -~ RmEUN)H

22 HH i JRINBE, 0 OperatorHub 5% Red Hat Ecosystem Catalog, #@iF7E CSV YAML X4 Hi%E
metadata.annotations FE%3RF 5/ E Y Operator JTEIEE R,

5.7.3.1. ERliZR{IThee I 7
features.operators.openshift.io 41 HF R4 BA Operator A BEZ MR MZIYTHRE, BTk E

"true" =X "false" {EEIEE. 1E web IZHIAK LLIE4E S RY: B % Al OperatorHub & Il Operator
i, AFAELEENTEXLLEINAE, OpenShift Container Platform 4.10 R B #TBIRR A S H1iX L5 2,
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BF

features.operators.openshift.io Z il 2R ThEEF 27 F B HA AR AHY OpenShift Container
Platform i {# F#J operators.openshift.io/infrastructure-features ;¥ fi#, WMERZE
B, BB I ERIRI TR TR,

3 5.9. ELRIZRIGThEET R

232 fed BREN

features.operators.openshift 5% Operator X FWHEEIMEEMNER  "true" =X "false”
.io/disconnected , SEREERDT, BATEVREEK

M, Operator #/F spec.relatedlmages

CSV FERRIEHMES| BE A XE R,

features.operators.openshift  #5%E Operator EEEZEEZFE A FIPS- "true" =X "false”
.io/fips-compliant 140 BB, HAATEIFE FIPS EXHT

Ro TEXMERA, Operator REEE (#
18) BRI ITIE M E# R AN FIPS-140 55
IF$R 3K Red Hat Enterprise Linux (RHEL)

N,
features.operators.openshift & #E= 5 HTTP_PROXY #l "true" =X "false”
.io/proxy-aware HTTPS_PROXY RIBIMELERIETE

Operator XN IEEEMNER 21T, W
RIEM, Operator &fFFILE R FRACER
BT EfmE (81

features.operators.openshift 5% Operator EE LB MR ET, LUE  "true" =X "false”
.io/tls-profiles X Operator fEAK TLS BGEMS ; IIRE
A, EEENEMIERS (BE) .

features.operators.openshift %/ Cloud Credential Operator (CCO) 1§ "true" = "false"
.io/token-auth-aws 7E Operator XFFil ik AWS Secure Token

Service (STS){#F AWS API #£4T tokenzied

BRI E,
features.operators.openshift  #§%E Operator X#{#F Cloud Credential "true" =X "false”
.io/token-auth-azure Operator (CCO) i@5Z Azure Managed

Identity @37 Azure API 31T tokenzied &4

KFfLE,
features.operators.openshift  #5%E Operator Z#{#F Cloud Credential "true" =X "false”
.io/token-auth-gcp Operator (CCO) &1t GCP Workload

Identity Foundation (WIF)@id GCP
Workload Identity Foundation (WIF) 4T
tokenzied HAFIEHECE.

features.operators.openshift 157 Operator @& 12t Cloud-Native "true" = "false"
.io/cnf Network Function (CNF) Kubernetes 15
%,
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AR Uiy BREM
features.operators.openshift  #57%E Operator &=t 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 XERNEREEREFRERTNEIS, B Kubernetes FRRMIIZFRH.
BEREMIBRIIThEEEME CSV Rl

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”

Hth BT
o NZRMLEENESF Operator (BiFFEZEIER)

o T FIPS N

5.7.3.2. FRAKERNI A Th e 7

M OpenShift Container Platform 4.14 748, Ff#H operators.openshift.io/infrastructure-features %0
¥ H, Hi7A features.operators.openshift.io fy & 2 [HHERREENR, BRARNHEFERRTFHE
i, {BHFIe AT E,

XL ERIEMNYE T Operator TRIFIEMMZRIITIEE, 7E web #ZEHIA K LLIEE S RYIE & AiET
OperatorHub & ¥l Operator i, B B LA BT EX LEThAE,

% 5.10. FHK operators.openshift.io/infrastructure-features X fi#

BRCEMRE sk

B Operator ZFWHIGEIMFFEZENE X, SEMEKRGT, BAREEDH
M EEEM, Operator B T HRFF IR A X B,

cnf Operator &t 7 —* Cloud-native Network
Function (CNF) Kubernetes ffifts
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BRCERE b

cni Operator 4t 7 —** Container Network Interface (CNI) Kubernetes 1
.

csi Operator 4t 7 —* Container Storage Interface (CSI) Kubernetes 1
.

fips Operator R EZF A/ FIPS X, HAATFEIFE FIPS BT
&5

o

BF

L L FIPS #2417 Red Hat Enterprise Linux (RHEL) =
Red Hat Enterprise Linux CoreOS (RHCOS)

i, OpenShift Container Platform #&:/OvZH 44 # B RHEL
OB ZE, £ x86_64. ppc64le H s390x Z2f4 LIRZE
NIST FIPS 140-2/140-3 Validation,

proxy-aware Operator XRFENRIBEEMER L1217, Operator EBZ I ENRIBIMEDY
2 HTTP_PROXY #I HTTPS_PROXY, Operator Lifecycle
Manager (OLM) E&EHEE N EANRIEN B3 Operator #R#HHXLEIL
BTE, (58428 TIEMEB Operands FTHRIIMNELE,

RN E SR CSV R

apiVersion: operators.coreos.com/vialphai
kind: ClusterServiceVersion
metadata:
annotations:
operators.openshift.io/infrastructure-features: '["disconnected”, "proxy-aware"|'

5.7.3.3. Hfth el ek i
LUF Operator 3 f# 2 A %M,
5 5.11. HAth oIk

alm-examples REEE UFREE X (CRD) #BiRx/MEEEE, XA
B9 Ul 2TISCIEFRLER, SR E—FBE L

operatorframework.io/initialization-resource WL 7E Operator & f2Fh T
operatorframework.io/initialization-resource
ERRRIMEI SRS IRA (CSV) RIEEFMBEHEE X
TR, AR, ROARIRREET CSV IR HAEMR A
BERE KR, S8 HTE YAML E A&
Mo
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operatorframework.io/suggested-namespace  XEZRE Operator FIER I & 22 H],

operatorframework.io/suggested- 7 Namespace W RiXEEH, NiEEMELZEFERA
namespace-template BOAT R RER,
operators.openshift.io/valid-subscription FAFFIH R Operator it & BUEARIHFE 1T 15 B 22 (R 250

‘H, 50, '["3Scale Commercial License",
"Red Hat Managed Integration"]'.

operators.operatorframework.io/internal- £ Ul RS AT A P 2 F 89 CRD,
objects

B2 OpenShift Container Platform iFa[iEEKMH CSV RHl

apiVersion: operators.coreos.com/vialphai
kind: ClusterServiceVersion
metadata:
annotations:
operators.openshift.io/valid-subscription: ["OpenShift Container Platform"]’

B 3scale FAluFERM CSV R=f

\

apiVersion: operators.coreos.com/vialphai
kind: ClusterServiceVersion
metadata:
annotations:
operators.openshift.io/valid-subscription: '["3Scale Commercial License", "Red Hat Managed
Integration"]'

Lth BEIR

e CRD #&#x

AL TR B E L HTR

BRI A Ay 22 [F]

AT RIEFERTER A Z 2

Fo 7% PO BB S SR

5.7.4. WZRM4EIMEE FH Operator
{E}3 Operator £, KB Operator W/ R ATA B K F BETE 3 IR 44 SR FF i S MOEFE b IE 381547,

TR RS H Operator B9ZESK

o FRIMEETEERIEMDIHEERSIA,
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® 7f Operator KR RS hRA (CSV) H :
o U Operator HUTHINREATRER RIEM A XA GERHMBFHR,
o BIIHE (SHA) MARIEREI AR EIEENE K.

® Operator BIFTA ML w7 32 H5 AT FRE IR 21T,

e (&Y Operator M ERAEMIEREF TR,

FRFH

o TE CSVHM Operator iH, LLTFRFEEER Memcached Operator fEAETF Go-. Ansible 1
Helm 89711 B #9741,

ff

L=

S

1. 4 Operator 1 config/manager/manager.yaml 3X {45 #% Operator {8 FIIZI N 53| X BIF

BTE

il 5.10. config/manager/manager.yaml 3 {44l

spec:
spec:
containers:

- command:
- /manager

env:
- name: <related_image_environment_variable> ﬂ
value: "<related_image_reference_with_tag>" 9

@ = EfHELE, #0RELATED_IMAGE_MEMCACHED.

g WBMEXREEGEI BT, 0 docker.io/memcached:1.4.36-alpine,

2. THEGRIS SR B &N Operator T H R RME X X 4HIIMEDT & -

o N FETF Go B Operator HiH, fFIfEZEERNME controllers/memcached_controller.go
AR, INTRBIRTT

‘ il 5.11. controllers/memcached_controller.go 3 {4l

Spec: corev1.PodSpec{
Containers: [Jcorev1.Container{{
- Image: "memcached:1.4.36-alpine",

/I deploymentForMemcached returns a memcached Deployment object
+ Image: os.Getenv("<related_image_environment_variable>"),ﬂ
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Name: "memcached",
Command: []string{"memcached", "-m=64", "-0", "modern", "-v"},
Ports: [Jcorev1.ContainerPort{{

@ mEHRsIARTE.

Q £ os.Getenv 1§ <related_image_environment_variable>,

IMRKXELE, ] os.Getenv M 2RO ZEFRFH, ERBXHEIKE
<related_image_environment_variable>,

o XIFETF Ansible #J Operator 1 H, [HIMEL=RMNE roles/memcached/tasks/main.yml
X, NIRRT :

il 5.12. roles/memcached/tasks/main.yml 3Z {76l

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 X FETF Helm # Operator T H, ¥F overrideValues FEX7A1N1ZI watches.yaml XX {4,
WM TBIFF :

| 1l 5.13. watches.yaml XX#4=f

- group: demo.example.com
version: vialphai
kind: Memcached
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chart: helm-charts/memcached
overrideValues: 0

relatedlmage: ${<related_image_environment_variable>} g
Q 70 overrideValues FE%.

£/ <related_image_environment_variable> 3£ X overrideValues F£&, 0
RELATED_IMAGE_MEMCACHED,

a. ¥ overrideValues FE&RIE A I1ZE] helm-charts/memchached/values.yaml X4/,
IR -

helm-charts/memchached/values.yaml 3447~

I relatedlmage: ™"

b. %% helm-charts/memcached/templates/deployment.yaml X {4/ # chart 1k, #0
THIFT -

$ll 5.14. helm-charts/memcached/templates/deployment.yaml 32 #4761

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 FER,

mANRLE,

-

3. HRALITEZE BUNDLE_GEN_FLAGS Z£E URINE] Makefile A :

Makefilez= %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
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- $(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,
@ FLENTERINX—T.

4. BEJF Operator HIGEH NFE AW E(SHA)MA RIS, 151217 make bundle 45, Fi¥
USE_IMAGE_DIGESTS Xi& true :

I $ make bundle USE_IMAGE_DIGESTS=true

5. 7hN disconnected X f#, jX3R7R Operator FERFFFEEBEAE R TF -

metadata:
annotations:
operators.openshift.io/infrastructure-features: '["disconnected"|'

OperatorHub A AT iR #E L B 22/ ThEE S 1 8 Operator,

5.7.5. W& R FIRIERSTE RIER Operator

Operator Lifecycle Manager (OLM) 1% & Operator #37E Linux £HH217. B2, N Operator #9
F4 &, R OpenShift Container Platform &£8f# A worker T, EAILIEERM Operator @B HF
EIEHAMEEN EM T R,

R Operator £ AMD64 # Linux AABIZE{R, fERILAME CSV RNFr%s, MimiR#Et Operator SIH
R, PRE SRR AIRERSHIFREE L I0TF

labels:
operatorframework.io/arch.<arch>: supported ﬂ
operatorframework.io/0s.<0s>: supported

ﬂ & <arch> RE N R IFHFRH,
Q T <os> WENRZFHFRFH,

KRAERNIERIE LB E T RERBIFEIATILERNZERHRE R, HlN, XRE

B RTREEFERVIME Al Operator 1RIHANAAIZRK, {Bi%ZRF57E PackageManifest AP
s AR BT F,

YR CSV A EHE os IrE, TRFINIMINEBLLT Linux THIFE :
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labels:
operatorframework.io/os.linux: supported

SR CSV A EE arch 173, ©RFINVEINEB LT AMD64 IHFFIRZE ¢

labels:
operatorframework.io/arch.amd64: supported
f0R Operator XFFE N1 AR HIRIERSL, MHALURINS MR,

SERFH
e T & CSVH Operator IiH,
o EIRFIHSNRMFNEIERSE, CSV H5|HB Operator FRIRILEF £ IIRF IR,

e E{f Operator TEZRMLGE M EZRIMERERE T/E, LAIERBEE (SHA) MARINE
(tag) XIBESIABHEKR.

iz
e 7 CSV By metadata.labels # /& Operator XiFHIZRIFIZERSTRINIRE -
labels:

operatorframework.io/arch.s390x: supported

operatorframework.io/0s.zos: supported

operatorframework.io/os.linux: supported

operatorframework.io/arch.amdé4: supported

W?ﬂﬁbﬂ%ﬁﬁ’%@%ﬁﬁ}%{"ﬁ%éﬁﬁ, 1R, BRTA 8 2 BAM os.linux 1 arch.amd64 251K,

Hith BTR

o ME\EAXRBFHIKRMELELR, ESImage Manifest V 2, Schema 2 18,

5.7.5.1. Operator WRMIHRIERS 1

ERC ST B2 N R ERSIH Operator Ff, OpenShift Container Platform _£BJ Operator
Lifecycle Manager (OLM) LU TF/FE :

£ 5.12. OpenShift Container Platform 3z 892EH)

£ 9| FHE
AMD64 amd64
ARM64 arm64
IBM Power® ppc64le
IBM Z© s390x
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% 53 FF&Z OPERATOR

£ 5.13. OpenShift Container Platform X MIZERSE

BERS FHIER
Linux linux
z/0S zos

OpenShift Container Platform IR RIRAFIE M EF Kubernetes BIZ 1ThR AR BESZ F5
EIRISFRIERGIE R,
5.7.6. KB EINHIEh £ 22 [H]
B Operator W/NERERIFEM AP, SERARER AR PIHBNRIRIITIHE, FREET
YE, BNERMIT I FEEHT, Operator Lifecycle Manager(OLM)& ¥ Operator B4n 4 22 [ B9 RV KB N
1T 5] By 4 22 [
YE7 Operator &, ALV B IRen 4 22 [ VE N EREEAR S5 MR A (CSV) M — B8R 9 Sk #2H°H Operator
RENTRMRAMRZE, £ OperatorHub $ Operator ANINEIEEEER!, LLIRIEATLE Web #2HI&1E
NP AHEEHEEN BYERBRI NG R ZEN,
it =3

e 7£ CSV i, ¥ operatorframework.io/suggested-namespace ;X fi# X B NI HIM AL

metadata:
annotations:
operatorframework.io/suggested-namespace: <namespace> ﬂ

Q BRI A& ZE [,

5.7.7. RN R FaR B I A 6 & 22 [

B L Operator R7E control plane 17 s _Eiz1T, XAILLE B Operator A& 1E Pod #lig X E
nodeSelector 52K,

HTRRBESES Bl REhRERSEHEMENIL nodeSelector, &R LATEIZ 1T Operator ey & 22 [A] Li%iE
BN ks, AT eSS ATERERINE, RLEERKIUARN AT Operator 4 22 (6] AR
pod.

L {#F F OperatorHub 5 Operator FRINEISEEEHT, Web IEH A SEREN A NEREENBIIER

FHeEZER, BNMGRZERER YAML ARG EE RO, %5 RS ERERSRAE (CSV)
#,

it

e 7£ CSV i, f#iFH Namespace ¥ RHI;FHIXE operatorframework.io/suggested-namespace-
template, LA TFRBIZIEE T fp & ZEFIFIAT iR A& ZEHAFH

I metadata:
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annotations:
operatorframework.io/suggested-namespace-template: ﬂ

{
"apiVersion": "v1",
"kind": "Namespace",
"metadata”: {
"name": "vertical-pod-autoscaler-suggested-template”,
"annotations": {
"openshift.io/node-selector": ™

}
}
}

© uERumAEZI

IR CSV A 71E7E recommendations-namespace #1 recommended-
namespace-template ;¥f#, /Il recommend -namespace-template % {5 {#
Fo

5.7.8. )5 FH Operator &4

Operator Lifecycle Manager (OLM) 7 Operator 12— Ml R R R H M Operator ZEE I Operator
HE MRS, BANERT, OLM 7EZRE Operator iT& | — OperatorCondition B & Y ¥R E X
(CRD) $E}E OperatorCondition B & X ¥R (CR) ':F'IX%E’JKM: OLM BT H N B,

EXHF Operator &4, Operator A FHENF1ZER OLM {2 OperatorCondition CR, FHEISTERLLT
£5 :

o REVFFESRM-
o WEREFRMGIRE.

XA LLE T operator-lib FESESCH, Operator #E& A 7E Operator it controller-runtime & /-
i, LAMEIZIEFEE Vi SEEE S Operator 5 OperatorCondition CR,

VRRFHFRHE T —1ERAM Conditions #0, ©FELLFAATE OperatorCondition CR & Get #1 Set —
A conditionType :
Get

EREBEESM, RFEFR%EE controller-runtime # client.Get K, ©EEE
conditionAccessor H771E k2! type.NamespacedName 1Y ObjectKeyc

Set

ERFIFERGHRE, BFZEFEHAKA controller-runtime B client.Update Zhat, 3R CRD AR
#Z71% conditionType, U”JA':I:'.E)L’%E.B%Q

Operator RALFIETR CR # status F TR, operator AT LAMIBRER B #T status.conditions #(4H, FHS
&, BREGHRFEOBAFMBIRAIEE, FEELIFERSEY GoDocs,

o pa -3
Operator SDK 1.31.0 Z ¥ operator-lib v0.11.0,
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% 5% A OPERATOR

FoRFMH

e {3 Operator SDK &£ — Operator T H,

ik =
1E Operator 51 B A /5 A Operator &4 :

1. 7£ Operator T EM go.mod X, J§ operator-framework/operator-lib 70 NFTFEHIE
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. 7E Operator B HREREH S HHER R TR T
e 13 controller-runtime &/ ifi,
e % conditionType,
e R[E|—4 Condition O LA HTE RIS

HF OLM BRIXZ#f Upgradeable &4, HILAILIOE—EO, ©EAFH Upgradeable 5
HEAE, B :

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 — 35 FA R A58 Condition By—AN2%
= cond, cond ZEMREH Get 1 Set /5%, A ATFIE OLM By Upgradeable %14,

Hth TR

® Operator &4

5.7.9. & X webhook
Webhook fo1F Operator fEETE IR REFEIN RIFMEFFH Operator I=HI2 B2 A, &, Bk, =

SHIELTR, 2 webhook 5 Operator —[AI#R#tHf, Operator Lifecycle Manager (OLM) A LIEIEIX
Lt webhook BY&E A H,
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Operator FIEEEEAR 55 iR A (CSV) FIR AT BE & & webhookdefinitions 2843, LAE X LA Webhook 258 :
® Admission webhook (validating and mutating)

e webhook #5#t

ff

L=

S

e 7f Operator B spec &9 710 webhookdefinitions 384, F{# M
ValidatingAdmissionWebhook. MutatingAdmissionWebhook =t ConversionWebhook
type SIEFE webhook & Y. LATRBIEEFE=FEEH Webhook:

815 Webhook B9 CSV

apiVersion: operators.coreos.com/vialphai
kind: ClusterServiceVersion
metadata:
name: webhook-operator.v0.0.1
spec:
customresourcedefinitions:
owned:
- kind: WebhookTest
name: webhooktests.webhook.operators.coreos.io 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:
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- vi
operations:
- CREATE
- UPDATE
resources:
- webhooktests
sideEffects: None
webhookPath: /validate-webhook-operators-coreos-io-vi-webhooktest
- type: MutatingAdmissionWebhook G
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:
- 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

¥ Webhook BB 7 CRD mIl{EIX BETE,
FUE#E A Webhooko

25234 A Webhook,

4 Webhook,

& CRD #J spec.PreserveUnknownFields Bt 24 /1% & 7y false = nil,
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e Webhook # AfHEHFFE
® Kubernetes 314 :
o ISk A webhook
o R A webhook

o webhook ¥t

5.7.9.1. 5% OLM B9 Webhook =%

& Operator Lifecycle Manager (OLM) EBEHH webhook BJ Operator I, fEIE XL THE :

o type FERWUIXE N ValidatingAdmissionWebhook. MutatingAdmissionWebhook X
ConversionWebhook, &/l CSV =i A KKHIF Ex.

o CSVNaBE—IEE, ©HELTMEY T webhookdefinition #J deploymentName FEXFH1Z
ERHER

% webhook I/, OLM #f3f& webhook {X#£5 Operator E8:EHJ Operator HH LB B & %4 22 5] L1,
UEF 3 & HLA BRI
¥ OLM B2 W A BN EREBR M — D HMBNEBIULZ MY (CA) o 15 CA EMHFEHIINENZHERYE
AP| BRSS 4 EHRZ A, AL :

o TLSUEF X HE#H FIERE M /apiserver.local.config/certificates/apiserver.crt.

o TLS AN FIERE R /apiserver.local.config/certificates/apiserver.key,

Admission webhook HII£ 3R
JBA I Operator SFERELE N T EME BOIRS, OLM IR A webhook HE X BIHINIFEE T LATFiE R
FREGELI, T OLM &% CSV B EI RN AIN EX

o ERBITATAEA

e 53K L. operators.coreos.com 4 H B iR

e EKB#5rH ValidatingWebhookConfigurations = MutatingWebhookConfigurations %R

:Hi Webhook 43R
IR ELH: Webhook T UARBELLTRE], OLM &5 CSV B B LMBIN EX :

o AL Webhook B CSV REEZ#F AlINamespaces Z4RiE R,
o 5 Webhook BB #1 CRD W /iiF HE spec.preserveUnknownFields %% &) false = nil.,
o CSV HE Y By#LH webhook WAZIET AR CRD,

o HEEANKRTP, 4T CRD REgE— Mkt Webhook,

5.7.10. TR B E L FIEE . (CRD)

1 Operator ATBEREAH K B E X HFIRE X (CRD) : —2 I Operator ##4, B—3H Operator #Ki#fi
B9 £ Z CRD,
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5.7.10.1. #5589 CRD

Operator IEMBEE X FIRE . (CRD) 2 CSVHREEMID. XK CRD KEMEH Operator 5
RBAC #), KSR EM Kubernetes #1228 ILEL R,

Operator BHERXEM LD CRD FHEMAREEEE—E, FIIN—DX RAPBTIRBIEEEEN 7 —HR$
BB ARERTHRR, XTE CSV XMHHNZE—FIH,

3 5.14. fi5H CRD FE

FB 3T WFe/ Ak
BFR CRD Hj2%, IR
Version AR APl BIRRA, B
Kind CRD KN B A&, W
DisplayName CRD &#MBI AL ELRRA, 20 MongoDB Standalone, B
fah A% Operator fIfA{EMA1Z CRD B E#i®, sHBEXCRDFr W&
RUtThEERY R,
Group 1% CRD F/EHY API 4H, 1N database.example.com, it
Resources &89 CRD "IBEIIAE —E %L K Kubernetes X[ R, BIFE il

resources HHFH, BFERMA T EEEBERRINE
B REBANAEEEN BRRRF, MATFEIREMRSS
Ingress #II,

BB NEERN R, A EGRBEBIFTE S

K. BN, FRIHFERFTRERBIRERRSHE ER
%‘J’o
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FB fed W/ Ak

SpecDescriptors XL R 2B N i A P SR UL R E R Operator 3L GiE
. StatusDescripto  HiAskiHiRT Ul —FAR, MREW CRD 2 ERAF®

rs TNIRMHEHY Secret 3 ConfigMap MU FF, ERITELLAMEE, X
ActionDescriptors LB EFREH Ul REEEFHRE R,

HAELUT Z L RRFF
e SpecDescriptors : 5|fX & spec RANFER,

e StatusDescriptors : 3| fxf% status =

%,
e ActionDescriptors : 5| A% R LA HUTHIRE,
AR RIEEZ LT FE ¢

e DisplayName: Spec. Status s Action B A%
A AR,

e Description5x Spec. Status s Action L&
Operator #0{a]{§ FA &R 52 k.

e Path : R RFREBRAIN R EF MR FREEE,

o X-Descriptors : FiTF RE ZERRFHB ML TH
BE" AR EFE R Ul 2H4, A% OpenShift
Container Platform BI#54 React Ul X-Descriptors
FIFRMIER, 17EZ W openshift/console T H.,

BXREMFTHNELZ —RIER, ES N openshift/console T
H.

LUFRBIH#® T — > MongoDB Standalone CRD, ERF L LA Secret A BIS I R A,
THEARSS. BRESEE. pod 1 ECERRET :

711 CRD =6l

- displayName: MongoDB Standalone
group: mongodb.com
kind: MongoDbStandalone
name: mongodbstandalones.mongodb.com
resources:
- kind: Service
name:"
version: v1
- kind: StatefulSet
name:"
version: vibeta2
- kind: Pod
name:"
version: v1
- kind: ConfigMap
name:"
version: v1
specDescriptors:
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- 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.

5.7.10.2. %w=#) CRD

EEERTEHAMNE CRD T2 LEHEE, SiEEMENREN T4 /NEA Operator BISER], FHiZ#
— M % Operator A& Bl — i Rk i Rim 2 i A H189 0%,

5180, —A Operator AIXEBE— M HAEFEFH (M etcd Operator) RE—1 etcd KB AT 2R
E, MUKk —A Postgres #iEE (FH Postgres Operator) LU FEIEEE,

Operator Lifecycle Manager (OLM) X} B&& &£ fRA] FIRY CRD #1 Operator #1THE, LU RBIXLE K,
INRFLEEGEWIRRA, Operator FEFHRAZEIAFREL), FHHEA Operator BIE—NRSIKF, LA
2, BHAESRER Kubernetes HilR,

5 5.15. »FM CRD FEx

B 3T R/ Ak

ey i fiZE CRD HILFFR, WHiE

Version ZXTR API BIRRA, iR

Kind Kubernetes XK H, WIE

DisplayName CRD B AZE AT BERR AR, IR

(Y BRARIZ A BN 1RT & & IR B B A 2R, IR
2 CRD B
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required:
- name: etcdclusters.etcd.database.coreos.com
version: vibeta2
kind: EtcdCluster
displayName: etcd Cluster
description: Represents a cluster of etcd nodes.

5.7.10.3. CRD #%

MRBELHIRE L (CRD) BFH—KERFSRA (CSV) , OLM KILEINEARK, WRFED CRD #K
%4 CsV i, MHiZ CRDKRUTHEARERAERMN T SFY

o FIBEEHFET HAT CRD FBIBRSS IR AER R IETERT CRD H,

o TEARYEHT CRD BYJSIERZ (schema) TR, 5 CRD BIBRSSARAREXHIAR B INA LHI=L
BE LHIREE.

5.7.10.3.1. &hn¥hk CRD

ik =
F$#hik CRD 710%!I Operator:

1. £ CSV By versions £ H) CRD BHREARINFTEE,
a0, R LFEI CRD H— vialphat frA, MEBERMFFTE vibetal kA F EIFCHHET
MITERERRAS, 15N vibetal JRINFSHE :

versions:

- name: vialphat
served: true
storage: false

- name: vibetal ﬂ
served: true
storage: true

@ ==

2. MR CSV ITEFERMARA, HREREHER CSVowned #f43HH) CRD 5| IR :
customresourcedefinitions:
owned:
- name: cluster.example.com
version: vibetal ﬂ

kind: cluster
displayName: Cluster

ﬂ BT version,

3. [SE#HM CRD #1 CSV HEEZ BRI aH,

5.7.10.3.2. =k MIB& CRD kx4
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Operator Lifecycle Manager(OLM) AR A1 3L BN bR B & L HRE L (CRD)IAR SR AN, F+AHY CRD hRA
N foilit i CRD B9 served FEXIXE N false SREZEH, BETEFH Y CRD I {E A IFIEAR 55 MR A MHIER

ik =
EF FAAMAKEE CRD R :
1 BERARAINIERSIRA, RBZARADREEAEESEFA S T, F

versions:
- name: vialphat
served: false ﬂ
storage: true

Q K& false,

2. MREFHAMIMA BRI storage A&, Nf$1% storage RANEI#: EARFShR A, F40 :

versions:
- name: vialphat
served: false

storage: false ﬂ
- name: vibetal
served: tfrue

storage: true @)

WULKEE%)? storage %,

= -
M CRD H iR E 2HINIER storage I ERRA, ZARALIIM CRD IRAET
B storedVersion FffliR, OLM —BRNBEIENBEERAERH CRD HABE
£, OLM FHEiPUTX—12/E,

3. FARUEEHREARF CRD,

4. EREHNEES, FERSHRAT M CRD F522flbk, #40 :

versions:
- name: vibetal
served: true
storage: true

5. SIRIZIRAEM CRD HifiRR, EHARENEHER CSVowned ER5HBI5I A CRD RA,

5.7.10.4. CRD #iti

Operator FAF /1 7 R NETUAE, MARRLET, Ba HEHNED CRD REftER, HUKR/NMEE
S£1E NN alm-examples BIEfE, A Ul RTIEERIZENR, #AS#F—FSBEE L

SRR — kind FISR4EARK, 40 CRD &ZFRFINT B Kubernetes X ) metadata #1 spec,

LU FREZRAIRE T EtedCluster., EtcdBackup #1 EtcdRestore &1 :
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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>"}}}]

5.7.10.5. [EiE SR X &R

Operator ERERER B E LHIRE X (CRD) EZRESBE LM, XENRHATZHAREN, B
BE 1l Operator A EE. Hlt0, #IEE Operator ATAES%E —1 Replication CRD, L GI&H A
replication:true FI¥EZEN RN AR E.

YE/ Operator £, &7 LIRS ¥ operators.operatorframework.io/internal-objects 5 fZ 7 N E|
Operator B ClusterServiceVersion (CSV) KR - SR E A BT H - #82/ERE CRD,

it =

1. 7B — CRD ¥l internal 2 Bil, HBFREMEENBRFFAEHARE RN BE S RRTE
CR E’J»U(M:J?, spec Pt (W1R3EAFEB Operator) o

2. [A Operator B CSV 71l operators.operatorframework.io/internal-objects ;¥ f#, LUIEEETE
FA P SRE AR A R R ER AT R -

PRERN R

apiVersion: operators.coreos.com/vialphai
kind: ClusterServiceVersion
metadata:
name: my-operator-v1.2.3
annotations:
operators.operatorframework.io/internal-objects:
'"my.internal.crdi.i0","my.internal.crd2.io"] ﬂ

Q JHEMAER CRD & B R4,

5.7.10.6. #i3{LFrR I B E LR

Operator AJRER E A £ Operator B2 EE TERISLHHE B E LR, A, AP REBEREM LK
uﬁéEXm/ Mo

YE78 Operator FF A A1, fEAILLENTE Operator Z24& 11 2145 operatorframework.io/initialization-
resource RNINEIEERISIRA (CSV) KIEBEENMIRHEE TR, AE, RERREE L CSV FiR
HIERCIEEE LER, ZEMBUINASETE YAML E XER, ZEXZSELE TP BRI TR
FI.EE’JO
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WSRE T tiERE, TEM OpenShift Container Platform Web 1215 %% Operator f&, S=HF{EH
CSV FRIR HtRy#&ER A1 BTR,

H

L=

e}y Operator B9 CSV 71l operatorframework.io/initialization-resource ;¥ f#, LUEEMENE

EN R, B0, LUTEfREE ()R StorageCluster 7R, FIRMTEM 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": "gp2"
}
I3
"storageDeviceSets": [
{
"count": 3,
"dataPVCTemplate": {
"spec": {
"accessModes": [
"ReadWriteOnce"
1,
"resources": {
"requests": {
"storage": "1Ti"
}
3

"storageClassName": "gp2",
"volumeMode": "Block"

}
}

"name": "example-deviceset",
"placement”: {},
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"portable”: true,
"resources": {}

}
]
}
}

5.7.11. T f21Z89 API iR SS
5 CRD —#, &M Operator RIfERW K APIService : 7 AHTH 2455 Hs

5.7.1.1. HiB8 API IRSS

L CSV B API IRSSH, B A TR N EIRHZRHNY & api-server BEE R EIZHH
2H/version/kind (GVK) ,

API| BRZS BRI group/version ME—FRiH, FHAILAZRAIE, URTEHEREMARER,
5 5.16. Hi&EM API RSP EX

B 3T WFe/ alik
Group API BRZ51R#t89%H, 40 database.example.com, B
Version AP| fR%5BIARA, 20 vialphat, WHIE
Kind API BRSS R AR B, IR
BFR IR API IRSSEOE AR, R

DeploymentName  Hf&H) CSV E UBIERE R, FNER APIRS FFHE  BE
B API RS B INER) . £ CSV FEMER, OLM Operator
KTEER CSV InstallStrategy FiE5REH LA A TR
Deployment spec, I1RFKHE, NFFG CSVEHRER

LA
DisplayName API iR %5 & FREI AR AT kR4, %1 MongoDB WIE

Standalone.

£ BN % Operator INA{EMALL API BRSBIE REHE®, AKX AP WAME
RS IR LR ThREH AR,

il IRBY APl BRSSIAE —288(% 2% Kubernetes MR, B FE By =]
resources ERDFIH, AT EMA i TR EHERERER
SRBINAEREEN BRRFE, MATFEIEEMNRS K Ingress
i,

BB NEERIN R, TABIIHEGRBEBIRRE S

K. BN, FRIHFERFTMERBIRERRSHE B R
%‘J’o
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T fed HE /AT
SpecDescriptors 51HB1 CRD EAHER, gy

. StatusDescripto

rs #l

ActionDescriptors

5.7.11.1.1. API R %5 B iR 61
Operator Lifecycle Manager (OLM) ATt hENMHE—IHBER API RS QBB #:ARSS KX API BRSSHIR -
e Service pod 2R ME API RS i #Y DeploymentName FEXITECH CSV ZRE R S,
o BRLERMAIER—THH CABH/IETN, FEI base64 JifhHy CA & B AEINS RHY
API BR %5 BTIR A,
5.7.11.1.2. APl service serving ik

BUREHEN API RS, OLM M EBIRS B/ IE B HER. RFSIEPE— N BRELTR
(CN) , HEh8E4%mME Service FHRMEN B, FHRERATENR AP IRSS FHRFP M CA IR HIFAEH
%%O

ZIUEFE /KB kubernetes.io/tls secret FEEERE ML ZEAAF, #&7 apiservice-cert KB BN N
E CSV 5 API RS #5189 DeploymentName FERPTEC A volumes 2849,

IMRHEARFE, NEATREAMNSESHRMINE ZHBENFREREP. XA E R A TR

ENBER, LENAMEE LBRER, MERNSEENIIABEN
/apiserver.local.config/certificates, EG#ERAKFHITMINEEEHBIWEL,

5.7.11.2. &M API BRSS

OLM ®[{RIEFAB HEM CSV B B API IRSS, BRFETIERM GVK i ERERIH LM, XH
CSV &Il FEHEIHER AP| IRSSIZMHAYEFE R A,

3k 5.17. lrEM API IRSS 2B

FB T WiiR/ Rk
Group AP| fR551R#t89%H, 10 database.example.com, B
Version API fR%589kR A, %0 vialphat, B
Kind AP| BRSS R IR R R EY, IR
DisplayName API iR %5 & B AR BTk A, 20 MongoDB WhE

Standalone.

fak &% Operator WA fE A LLL API IRSS BT G H#®R, A X AP AR
iR 55RO ThBE S Ak
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5.8. {F B4 SRR

& BT LUEF Operator SDK 1£ Operator Lifecycle Manager (OLM) ®LUH4FHE, (Bundle Format) 3T
8. EEMFHAL Operator,

5.8.1. #fl48 Operator

Operator 4@ 2 Operator SDK #1 Operator Lifecycle Manager (OLM) BIEKINITE A%, EATLL
&5 Operator SDK 2 FH#Ex%E Operator Wi B ¥E M4 2 55&, {5 Operator AT ft OLM .

SeRFMH

o TEFFA T L E&RE: operator SDK CLI
o B%%k OpenShift CLI (oc) v4.15+
o fHfH Operator SDK #1151t operator T E

o N Operator 2R T Go By, M AJEHFEBYIIE LUFE A ZHFHHIRTE OpenShift Container
Platform Liz1T

1. 7 Operator i B B XHIZ4TELT make 6545 R FHEX Operator Hifk, LT IRAEN
IMG S¥:RBIRER TR ZE, SR LURERERMHEE S (30 Quay.io) FF#AIREIIK.

a. THEEEIR :

I $ make docker-build IMG=<registry>/<user>/<operator_image_name>:<tag>

Pz Y=
F SDK 5 Operator £ @8 Dockerfile 24 go build EBFf3|
GOARCH=amd64, iX®ILAIEIE AMD64 152 {E
GOARCH=$TARGETARCH. Docker EZ){SIf &7 &4 B -platform 157
BI{E. *FF Buildah, BEEMA -build-arg KL X—BEH., MEELZEE,
EBH LR,

b. JFHRHEERIFEE

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 FIfHFR E/8 B8R TNl B~ QIBFEEN AR, make bundle 35 7E Operator
B PR TXEME %

e T & ClusterServiceVersion X R EEFBxR, %N bundle/manifests

e %7 bundle/metadata BIHH45 G TTHUER B 5
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e config/crd BxABIRTAE B E LFIRE XL (CRD)
o — Dockerfile bundle.Dockerfile

SAIE, f#F operator-sdk bundle validate B h351EX L34, LUMREE _ERA SRR ZE
EBI,

3. BT e SR E A B iR, OLM ARSI G B Operator HHE, XS
A= EENMIH R,

a. MBS TR, FREEHETIERHN registry, A @& ZAMBFIIERIEE, KE
BUNDLE_IMG :

I $ make bundle-build BUNDLE_IMG=<registry>/<user>/<bundle_image_name>:<tag>

b. HEEHH R

I $ docker push <registry>/<user>/<bundle_image_name>:<tag>

5.8.2. {8 Operator Lifecycle Manager %% Operator

Operator Lifecycle Manager (OLM) RIEBBIETE Kubernetes Bt %k, FHMEIE Operator K HHE
FARSSHIE A AR, OLM £ OpenShift Container Platform L2RIAZ2E, FHEH Kubernetes ¥ BIi&1T,
DB R AR R B E A TENER T Web #26&F1 OpenShift CLI (oc) FAFFTAE Operator £ 6p
FHEEINEE,

Operator Bundle Format i Operator SDK 1 OLM BIBRIAITT B A%, B LUER Operator SDK 7£ OLM
ERFZITHADES, UBREEBZIT.

FRFM

o TEFF A T E%EE operator SDK CLI
o FUERFHEEE registry B9 Operator 4F R &

o OLMZEE—NET Kubernetes &R £ (#1R A apiextensions.k8s.io/v1 CRD, I’y
v1.16.0 HEHARA, 0 OpenShift Container Platform 4.15)

o fFREA cluster-admin Y REINK £ oc B RXEIERE

o N Operator 2R T Go By, M AJEHFEBYIIE LUFE A ZHFHHRTE OpenShift Container
Platform £z 1T

o HIALIT o BIEEEFHIZ1T Operator :

$ operator-sdk run bundle \ﬂ
-n <namespace> \9
<registry>/<user>/<bundle_image_name>:<tag> e

ﬂ run bundle i G OIEETFXTHMEME X, FHER OLM EEEFRE Operator 42,

ik BOAERT, R RTE ~/.kube/config S/ HENEIXR I E &% Operator, &
FATLURIN -n PR N R FIXE T BB 6 84 22 (B3E H,
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MR EIREBR, 1%mSEM quay.io/operator-framework/opm:latest /5 BRI\ 325815
%o WMRIBETHEK, ZoDRERMASHEARTEHRSIHEK.

BF

BH OpenShift Container Platform 4.1 #2, run bundle #3<5 Z\ 25 Operator B
SRETFXHMBE RN, Operator B XEFAM SQLite HIBER DR, B
REURMETHIRASMER, il Operator FENETERIBIETXHNE
FRE

XD HHITUTERF

o (5| BMHAAEIRINFRSIHKR, ReIHETEHEBEEAINN Y, BEAERRIRT A{AFHHEE
SARIEEF PR E X,

o QIEIEEIMESIFKRMBRIR, LUE OperatorHub REW &l Operator,

o & fllE—4 OperatorGroup. Subscription. InstallPlan fIFfEEMAAEHRE (21
RBAC) , 1 Operator EREEIKEH,

HiBR
® Operator Framework T @8 X E T XA B %
o EEHPENBFHETIHNETR
o AR

5.8.3. B & W4E Operator BIB &

ELENELE Operator, Operator Lifecycle Manager (OLM) E3K Operator I8 @ FI1EZRB 551K,
VRGBSR IBEREIB, /N Operator fE#&, &R LUFEF Operator SDK i Operator & H A K
TagE—raEsilgandsl, XaBFERERFH L BRI registry.

Operator SDK f#£F opm CLI K FE{LFRBIHERIAIE, TEKRKES opm G HHEXEL, Xf
=K AR, FILLEEER opm i, MA=Z Operator SDK,

SEREMH
o T{EF& T{Fihi LR operator SDK CLI
o FYERFHEEE registry B Operator 48R 5K

o OLMZEE—NET Kubernetes &R £ (#1R A apiextensions.k8s.io/v1 CRD, Iy
v116.0 SLEHARA, # OpenShift Container Platform 4.15)

o fFREA cluster-admin f{REINK £ oc EFEIEEE

1. 7£ Operator T H BXHi21TLLT make v %, LUHE S S Operator 4 BHIZRE|1R1K -
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I $ make catalog-build CATALOG_IMG=<registry>/<user>/<index_image_name>:<tag>

He CATALOG_IMG Z#5| RIEAN R i#E, SR LURREFM#FESR (30 Quay.io) #
fE B 2RHMK

. FHIREIZRBIRRHEE B FhEE

I $ make catalog-push CATALOG_IMG=<registry>/<user>/<index_image_name>:<tag>

Rx

INRIBERIHRITFENAT S MEME, BRI L&A Operator SDK make 3%, 0, f0RELEH
79 Operator BEMEMADER, ErUGERAUTIEELZMALMALERMNREI B -

$ make bundle-build bundle-push catalog-build catalog-push \
BUNDLE_IMG=<bundle_image_pull_spec>\
CATALOG_IMG=<index_image_pull_spec>

F4, IEE LU Makefile ) IMAGE_TAG_BASE F X E N IIAMEIEE
I IMAGE_TAG_BASE=quay.io/example/my-operator

RE, BAILMEALTEEFERBohE RN 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

. X — CatalogSource % 5| BIENIF £MRBIFRB| 5K, ABER oc apply S5 Web
PREIE AN -

CatalogSource YAML =%l

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

157 legacy =X restricted f9{E, WMREBHXEIZFER, NEIMEN legacy, FELLEH
OpenShift Container Platform & 1ThikA, 11 XIEKIME N restricted, MIREM B REE
& restricted N [RiZ 1T, BIEFINFIHFEIZEN legacy.,
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Q ¥ image KB NEZ RIS CATALOG_IMG S#UHAEL & AR R B AR,

4. MEBXR :

I $ oc get catalogsource

i Bl
NAME DISPLAY TYPE PUBLISHER AGE
cs-memcached My Test grpc Company 4h31m

1. EAEMEBRRE Operator:
a. X OperatorGroup % RF{# M oc apply S5 Web ZHIAOUIEES :

OperatorGroup YAML =4l

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

name: my-test

namespace: <operator_namespace>
spec:

targetNamespaces:

- <operator_namespace>

b. % X Subscription X F{#H oc apply fH sk Web =HIG 02T :

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. JUEE %M Operator BB IETEIZIT ¢

a. T2 Operator 4H :
I $ oc get og

it Bl
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NAME AGE
my-test 4h40m

b. RAERHIRSRE (CSV)

I $ oc get csv

i th o Bl
NAME DISPLAY VERSION REPLACES PHASE
memcached-operator.v0.0.1 Test  0.0.1 Succeeded

c. ¥ Operator 4 pod:
I $ oc get pods
R~

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

Hith 5w
o METMRELZBNAL, FHHHEEBE LEFKUTHEEX opm CLI EEFERANHEE.

5.8.4. 7£ Operator Lifecycle Manager #il/iz Operator #%

& eI LUER Operator Lifecycle Manager (OLM) £ERX Operator SDK 3 {R&Mix Operator 74, MEk
FFOBEERSIFEENB R,

run bundle-upgrade F & 43 3&10 N LA E B AR A8 E 40 S 5i%k 5k B 5t & B &% Operator LAFZE
B FTHIRR A

SREMG
e {FF run bundle F&H S ELIH OLM RE%LZE OLM M operator

o FERBLE Operator E HTAR AR L & il

AR

1. #02 Operator HRZ%E OLM, i%fEA run bundle FHETHIELH OLM LR E B
$Q
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312

FRET RS AN ERA OLM REMA R IRRRA, R E A XN BVEET BN
SREEFEETEXIRSIAMNESIFGKF, BN, iZ17 run bundle-upgrade F& 4y
15 5% registry pod KK, FENKHFHHHESEEHIRENGSNERRSRANTR
5151H,

Blan, Ea U@ fsE B R AIR S5 R, v Memcached Operator @ LLF run bundle F»
AN .

T .
I $ operator-sdk run bundle <registry>/<user>/memcached-operator:v0.0.1
it Bl

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"

2. @it HEEM Operator iR AT EMH S IRIK K AL B LB Operator :

I $ operator-sdk run bundle-upgrade <registry>/<user>/memcached-operator:v0.0.2
i 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
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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. JEEELEM Operator :

I $ operator-sdk cleanup memcached-operator

Hith BHR

o {HfH OLM Z&E(EHIH) Operator
5.8.5. 5 OpenShift Container Platform ixZ<BJ Operator &1

BF

Kubernetes TEHi# A IR i A it RV F LE API, INRIEH Operator FHEFAM AP,
NFE OpenShift Container Platform S£&H 2 EIE /PR APl B9 Kubernetes frRA&JE, BHIEE
FTEIER T,

YEH Operator fE&, sRZUBIEE R Kubernetes XAFRBIE FFH API 5T 15r, FHREF
f&H9 Operator 7l B s 3RS LUB R A E A AMBRE AP, BEERT, EBRIZEEH
#J OpenShift Container Platform A% 1T Z BIE#T Operator, MifE# % Operator 3k
BRI,

2 M OpenShift Container Platform ARAFIBR API B, TEIZEEERA L2 1TB9BE R RED API BY
Operator I ABIERE I{E, {FH Operator fE&, ERIZITXIEH Operator WiH, LUEN API FREFM
BRIER, LUEESR Operator A J FAHf,

N
ISR LA & Operator WEHER, UERBEXLRSTEREFER APINES, UTERERNEEEZMRE
FAB) APl RTE T —ZITHRA P R EMIBRE & H—1NES -
APIRemovedinNextReleaselnUse

JF1E T — OpenShift Container Platform & 1T R A Fr it iR API,
APIRemovedinNextEUSReleaselnUse

F1E T —4 OpenShift Container Platform IE K E# 25 (EUS) L 1THRAAHERET AP,

INRERBETIENRET Operator, EHLEIT— OpenShift Container Platform kR AR, iR %
K5 T—EBRAFEREH Operator frA, RAREIE Operator Wi B BH N A BHEA S F AR
AP|, BINREPBEEL %A MR API B9 Operator 41 E, LUEERIIMRAB OpenShift Container
Platform E4*ZF A, HFBREREE 7 HHI,
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AR RZ2A B B E I A E AT/ E M OpenShift Container Platform hR A _E &% Operator lRAN, XLEH B
AATRAIE B IR 51 AR B 5 M RIIE R B L2509 Operator lRATRFEA M OpenShift Container Platform By
BHTAR A

LR HRIARAR Operator RUEIRETEERFER OpenShift Container Platform MR A _E1IE® T/E
Bf, g RBthBRER, BidE NS K Operator IEEEIRA, TIFA{R Operator AHIMERIFSEERME
BERRA B R,

BF

LUEBHTE AANBRTEIIF API 9Kk OpenShift Container Platform kAR, {FHEE
FF API B Operator AIBER X K it T/E &K MmN, WREH Operator ERAEHF
FA# API, TN ZRIRTE Operator B HEE L FXE,

FoRFEH

o IH Operator IiH

AR

1. MNRIEMERE Operator HBAZTIH, HETREERMRATIRIE OpenShift Container
Platform LIE® T/, 15BCE Operator 3 AR & A OpenShift Container Platform fr&, £
Operator Tl B BEEAR S A (CSV) /1, 1% & olm.maxOpenShiftVersion 53 fZLARA 1E B8 7 7E
82 %&M Operator AN EIFRMARI AN HER !

BF

RETE Operator AP BIRAMETTETIER, F/ifEF
olm.maxOpenShiftVersion ¥ f#, FFRE, SHEEATEFERARENBRAR
FREER., MREERUEFWRATBEROALIRRE, EIEAATLUEE,
Operator, FHAIFALERFRA,

#78 olm.maxOpenShiftVersion X&) CSV RHl

apiVersion: operators.coreos.com/vialphai
kind: ClusterServiceVersion
metadata:
annotations:
"olm.properties": '[{"type": "olm.maxOpenShiftVersion", "value": "<cluster_version>"}]’ ﬂ

87 Operator EEHBI R K OpenShift Container Platform £&EhRA, 0, UEEEEFR
LXMNMRGR AR, fF value %5 4.9 BIBA LB A EI OpenShift Container Platform 4.9
Z [EHIRR AN,

2. MNREHINS S BIETELLNSIREB Operator BxAA M, E@THELLTEM SN Operator BBE
# AMRAH OpenShift Container Platform, UILECE AITHRIEH Operator REBEEUER
OpenShift Container Platform A A BRI B & :

Y IELNEIRMM B kP & % Operator i, FEEXNSE, MRENHHER
BFEEEXBRRD L, BIUTX—%, METHREZIFMER, 1HS
[ "L I8 R B Operator B3R,
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a. 7£71H# bundle/metadata/annotations.yaml X##1%& 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. NBA LSRR S EEEI T FEEM OpenShift Container Platform kA, 15HRZRBI5HHER
{8 Operator 43 & 5% B IE# com.redhat.openshift.versions /754, Fi0, R
&85 B 2 1FEF Operator SDK £ BH, 15E#T bundle.Dockerfile ST :

53 RR&M bundle.Dockerfile =4
I LABEL com.redhat.openshift.versions="<versions>"

ﬂ WENSEESENMA, 0 v4.7-v4.9, BITIXMEE, EAILAE N2 & Operator B
LA, Operator A HITESE H 2 AHIEREMRA B <,

WAE, AT LAHEE Operator BUFThRAN, FISEHFBIARA L BB R LLHITH X,
HbBER

o [ uFAY Operator F4E#ERHRIE IR OpenShift R4

o HHTZEEH Operator

o ZINIE4RALA Operator B

5.8.6. HAth BIR
MF/ERMFEXNESZ 18, 1S Operator Framework T &1,

BXREMA opm AR EGHRRNEIFREIHEKIEE, HFSHEERE LEX.

NFE T RAEXRAN B LEEH Operator W TEREBHNIFEAIER, 1ES W Operator Lifecycle
Manager T{ER.
5.9.E5F POD Z&# A

Pod Z£/#A = Kubernetes pod ZE£ WAL, Pod Z2# A RE pod BT, TEELFHGH
Z2 [R50 7E LB pod REME AR Pod FREIEZ BEH B TIEIZIT,

fNR Operator W B A EEAWBINRF 881217, BT LURREN TN SEM R A ZEEIRE N
restricted pod K25, WK Operator HEHFEHLHPIRF EZTT, BRHILEUTRE LT XE
B

® Operator 888 Z2[A| LTI pod TEHE AL

o TFAEMRSIKF RIFHIZR LM £ TR (SCC)

315


https://redhat-connect.gitbook.io/certified-operator-guide/ocp-deployment/operator-metadata/bundle-directory/managing-openshift-versions
https://kubernetes.io/docs/concepts/security/pod-security-standards/
https://kubernetes.io/docs/concepts/security/pod-security-admission/

OpenShift Container Platform 4.15 Operator
MFEESZER, HEHTHNEE pod Z2HEA,

5.9.1. %xF pod ZE2H# A

OpenShift Container Platform @#& Kubernetes pod £ /£ A, FEEEFHE R LA H]E LB pod
ZEMEAN Pod AIEZEER B TTEIZ1T,

ELBEEHEPN, =5ud privileged BECESE, restricted BRESR A TFESMH .

EILAT LATE S B 2 AR A ECE pod REAAIKE.

BE
AEERNIB izT TENESIHZNRNT BT R, hoTRoK M RE
VNI=

DTN B # BB S ER : default, kube-public, kube-system, openshift,
openshift-infra, openshift-node, Hth x4 02891 B BIH5: openshift.io/run-level #
HEHN O 1, KT AEAEG (M0 pod REHA., LM LETXHR, EEFIRELIMN
HR5| FAAEAT) BITHRETL AT RN E B T1E,

5.9.1.1. Pod Z£H#AER
R LN BB BB LT pod REEAER :
X 5.18. Pod Z£& #EAER

enforce pod- MR pod FAEEAEES, NIEY pod KB AN
security.kubernetes.io/enfor
ce

audit pod- R pod FRAEEERES, HEHITEH

security.kubernetes.io/audit

warn pod- R pod TREESEESR, NI2ETES
security.kubernetes.io/warn

5.9.1.2. Pod Z2 AR ESE
BRI LA B pod REHAABRRIFEBE WU TEREEZ—

5% 5.19. Pod 2 ARES

profile £
privileged RIRREISRE ; RIFEHEFNFH
baseline AKIRHISRES 5 B LE BRI H
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profile ik

restricted BRI RISRES ; BB Y ETH pod iR BRAET

5.9.1.3. Frilan & 22 [H]

UTRG &2 A SR E ) privileged pod R #ABBELE :
e default
® kube-public
® kube-system

BT EB X LRI A R ZEHM pod REEESE.

5.9.2. xF pod Z2HEARS

FRT 2B pod ZEHAEANEHIEREN, LEE—NEHZR, ©RRIBELEHRZEE PRS- B SCC L
FRIF pod Z2&# A1ZH warn 1 audit %N FHEIdy 4 28 4],

232 E ServiceAccount A RIR, UEAEB M HEEFDERAREE ETXAR, Z2E ETXY
R (SCC) IRIEHFER(AMETE| Pod ZLEESR, #HHISERAXEHFRESR. Pod ZEHEA warn I
audit IREHRILE N A B ZE A PR pod RERESR, LBFEELCIR pod B B RE S B KICKHIT
=14,

a3 & 22 (A PR E T X 6 22 (A A AR S5 0K AN BR B9 E TR,

B A pod ATRERERAIZIT Pod WA SCC L. BR, HBICIBPRIERERFIR.

5.9.2.1. Pod 24 A% s & 22 [a] kbR

HERSERNOENGRERFKAER Pod REXEARYT . AT RMEROENT A openshift i
Zpoen 22 EREA, BETUEUREERRS.

8%

NS pod R AIRE (pod-security.kubernetes.io/<mode>) # 3k 5 —Mr% B S 86
2o ] R B EhiF TR RE 1T T8, KT Iir SRS WA,

MRFE, BALUERAUTAEZ—BRERARYE :
o MR ZEE hfRIERFH pod REEAIRE
e % security.openshift.io/scc.podSecurityLabelSync 755 1% & 77 true

NSRBI RINEEAR R H B L, NEMESUTE pod REEAINEHKE
=

Mo

KAZRtp &2
EXNEHAERNE—HONREEFRRKAEM pod REEABS, UTHEERGKAER :

o default

317



OpenShift Container Platform 4.15 Operator

® kube-node-lease

® kube-system

e kube-public

e openshift

e FiET A openshift- BIZEHIRSAIE M & Z[H], (B openshift-operators fR4H
RYIFERAREZER

HINERT, BE openshift- FIZHFTEMAZEZERIEBERT pod REHEARY, ERILUNEAF QIR
B openshift-* 3 % Z2[7] #1 openshift-operators %% %2 (85 AR Y.

—

B* T openshift-operators Z 4}, EFTENEMARLAIER openshift-* &5 4 22 [H] = A R
+,

IR 028 openshift-* iy & Z2[A| A REL T Operator, NITEd % Z2 (AR OB EEEARSShRA (CSV)
EeBIERRS, BFREIRE B 22 A HARSIK - BIRRR,
5.9.3. #a{r Operator T{Efi T an & 22 [0 RiZ1T, XENZER pod Z&5 5

1R Operator W1 B A TEEFEREFMIMEFIZTT, 15 Operator WITEMEHBIE HIEMRZEE iz
17, X&) restricted pod 2% 5,

Dig¥
Of

2% runAsUser FEREZE, MMREHNHEGTERERS, NLTEERREEM
ETFXYIR (SCC) MZ IR Pod T2 H FiE1T.

it =

e ¥ Operator TEAHAE NTELE N restricted pod R FIMIM & 22 21T, HHRER
AL RBI#) Operator €p R 22 A E X :

BF

EIIRIE Operator BIEp £ 22 (A B L X IE seccomp BRiBE&., {B2E, OpenShift
Container Platform 4.10 A X X & seccomp BRES.

o XfF IR TE OpenShift Container Platform 4.11 &k Z FBIRRAFIZ1TH) Operator W H, &
SRR LR BIA Operator $8 & Z2 Al E M :

config/manager/manager.yaml 34471
spec:
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securityContext:
seccompProfile:
type: RuntimeDefault ﬂ
runAsNonRoot: true
containers:
- name: <operator_workload_container>
securityContext:
allowPrivilegeEscalation: false
capabilities:
drop:
- ALL

ﬂ WIS seccomp ECBE S I EL%E N RuntimeDefault, SCC BRI\ N &% 2 [EH pod &

ERER,

o XIFIFE OpenShift Container Platform 4.10 32178 Operator JiH, %k Operator Ay

R 22 (A T SR T RA

config/manager/manager.yaml 34476

spec:
securityContext: ﬂ
runAsNonRoot: true
containers:
- name: <operator_workload_container>
securityContext:
allowPrivilegeEscalation: false
capabilities:
drop:
- ALL

TIFIE seccomp BoBEE R B AIHA{RIEHI Operator 1l H A LLTE OpenShift Container
Platform 4.10 3217,

HinBR
o ERLEM FTXR

5.9.4. NEEFRIUPRA Operator TIEM#H B pod Z2/HE A
IR Operator BB EA XN RF 8EZ1T, B4 Operator BERFIRSSIRA (CSV),

ik =
. M&L ETXEEILE N Operator CSV FRFFEMIFRA F, 0 FAHIFRR

BHEMZER KM <operator_names.clusterserviceversion.yaml X7l
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containers:
- name: my-container
securityContext:
allowPrivilegeEscalation: false
capabilities:
add:
- "NET_ADMIN"

2. REBARISMSTIUR, SLIF Operator TR BfEMATRHR 2 LT XR (SCC), MTHIAT

T~

<operator_names.clusterserviceversion.yaml 3 #4725

install:
spec:
clusterPermissions:
- rules:
- apiGroups:
- security.openshift.io
resourceNames:
- privileged
resources:
- securitycontextconstraints
verbs:
- use
serviceAccountName: default

3. Y@k Operator B9 CSV #iik, LLUHBR Operator Wi B EEF MR, N FHIFAE :
<operator_names.clusterserviceversion.yaml 3 #4736
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.

5.9.5. H ¥R
o THRHEME pod RLHEA

5.10. S B 5UE

5.10.1. THEN G _EBY Operator IS hE H 450 IE
TS IRHEAT LB FRIREER. ARNRERZEERNIK - SRS R &5 %Ik,
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OpenShift Container Platform & Cloud Credential Operator (CCO), AFM=HNEEIENBE X
BHRE X (CRD)I#{TE, CredentialsRequest B E X ¥R(CR)H CCO @4, FiF OpenShift
Container Platform A4 FARMERFENRIGE R = H N EEIE,

TELARIMMRA A, £ CCO 4 F Fz/#E =l FUEEEH, H Operator Lifecycle Manager (OLM)EIEH
Operator @H & 1E OperatorHub HIRHt1E4NIBR, B FHBEERARAENTEIL

M OpenShift Container Platform 4.14 738, CCO aJLAfE/5 AMEEHKIE, UEAFLEHENMEH
FEREEIE., AR, EAUEEBESEELEEIE, RE Operator ¥F& /G A T H Operator £XIFEFTH
CCO,
HbBR

® X7 Cloud Credential Operator

o f{HF AWS STS #J OLM EH Operator F CCO MITEHR

e & Microsoft Entra Workload ID 7 OLM E ¥/ Operator &F CCO HMIIT{ER

5.10.2. {8l AWS STS B OLM &2 # Operator £F CCO T {EK

L7E AWS 21789 OpenShift Container Platform 2840 F Security Token Service (STS) =R A, X
BERELESFIE AWS # OpenShift Container Platform BIZhEETER. AR FE IAM A, STS fF
N FATEFRES IR AR E IAM A R JSON Web Token (JWT),

JWT @& H T sts:AssumeRoleWithWebldentity IAM $#2{/E8) Amazon FR&F (ARN), LR IFARSS K
PG REBIR, JWT 8& AWS IAM JT4ER ProjectedServiceAccountToken 9% £ B4, ARSS MK
FoBAg (B%4%) BIERE AWS AEER JWT,

Cloud Credential Operator (CCO) B1E=#t N _EiZ1THI OpenShift Container Platform SREFEAINR
HHEERE Operator, X F STS, CCO RHLITFINEE :

o RINEREHEEMAT STS WERFHIZITH

e &7 CredentialsRequest X AR EFEFE, LN RIZMHIZF Operator ¥ AWS HFiR 1 [R]#Y
RATERRER

EMfEAFFehER, CCO BTN, EMEER, CCO N FEMFZEVINIERH Secret X RIH
E| Operator & Z2 [0 H,

M OpenShift Container Platform 4.14 J¥#4, CCO AILUET I A{#H CredentialsRequest X/ B 1)
WBEAESS, A REIERAIEEE STS TIERATRHE R Secret, &t Web #H& 5k CLI 4%
Operator 5, FAFRILUR AR ARN,

FARWEREFEEHIENIT T, RVEHRIARSIBEIRER. ERFIIAENIT
P AR R EE AN R RIEEHARABINIR, FHEEIEIRIUL ZRRE,

YE/ Operator ¥E& # & — Operator LLAF OpenShift Container Platform 4.14 {8 & ik AR BT
CCO, BNIZIEFANFRMRIEREAEZ BT CCO RAMLELEE, BT AE STS SEEMIIEA (IR
&89 Operator 1% A5 STS) . #HEMAERZ N CredentialsRequest X RIZHEIEMHIETHI STS A%
FE&, Fik CCO MR Secret lj#E Secret.
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BE

IMBIF T T HFRTIRAE 4.14 #9 OpenShift Container Platform 52%, 1H&E WA R4
BXRMEER CCO LARF (ccoct)F Al A STS ZisE B secret BIULER, FHH
CCO MATHIBERFHH STS R, BIRENEOE secret,

12?5’]1&13%@1‘/\ KIS I secret, ERPULEEEREMNDRIES., NEES
ER, 155" Alternative method' ?r"‘BﬁJ\

Het 5T
e OLM EIEM Operator X AWS STS # 17 F 2551k
o {&HF Web #%& M OperatorHub %%

e f{#F CLI M OperatorHub &%

5.10.2.1. j5 A Operator LA FFf8EF AWS STS BE-F CCO I {EiR
YE/ Operator ¥E& %11 7E Operator Lifecycle Manager (OLM) Lz {789 E, A LLEE B & I8 3k
S #¥ Cloud Credential Operator (CCO), f& Operator BEiFXTH A T STS BY OpenShift Container
Platform 58 L) AWS #4T B9 551E,
FERAL A LR, Operator 151 6/3 CredentialsRequest R, XEBK#ZE Operator EE RBAC FIRE G
BIXLEXT R, SRE, Operator MIRESILEN4E K HY Secret XK.

P2y~

KiINBERT, 5 Operator E3EHE XM pod 3% serviceAccountToken &, LUEESE
B H9 Secret % § /5| AR SSIK 7 S hE.

e

SeRFZ M
® OpenShift Container Platform 4.14 X E & hR A&
o F STSEABEKEF

e EF OLM B Operator HiH

Az
1. E#7 Operator T B #J ClusterServiceVersion (CSV)*f £ :

a. H{R Operator B RBAC PRkl CredentialsRequests %% :
‘ $ 5.15. clusterPermissions FI&R =l

mstall
spec:
clusterPermissions:

- rules:
- apiGroups:
- "cloudcredential.openshift.io"
resources:
- credentialsrequests
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verbs:

- create
- delete
- get

- list

- patch
- update
- watch

b. FANLA TS ERER BT I AWS STS BIETF CCO TIERMS RMZHHS -

#...

metadata:

annotations:
features.operators.openshift.io/token-auth-aws: "true"

2. B# Operator B R :

a. M pod _£H Subscription X R % BHIMELZERENAE ARN, B0 :

// Get ENV var

roleARN := 0s.Getenv("ROLEARN")

setuplLog.Info("getting role ARN", "role ARN =", roleARN)
webldentityTokenPath := "/var/run/secrets/openshift/serviceaccount/token”

~

var in = mintervli.AWSProviderSpec{

b. #{%E %A CredentialsRequest i R 2 E S IFIENFN A, FIH0 :
StatementEntries: [Jminterv1.StatementEntry{
{

f# 5.16. CredentialsRequest X1 R I/ E R A
import (
minterv1 "github.com/openshift/cloud-credential-
operator/pkg/apis/cloudcredential/v1"
corevi "k8s.io/api/core/vi"
metav1 "k8s.io/apimachinery/pkg/apis/meta/v1"
Action: []string{

"83 :*ll’
1,
Effect: "Allow",
Resource: "arn:aws:s3:*:*:*",
|3

|3
STSIAMRoleARN: "<role_arn>",

—

var codec = mintervi.Codec
var ProviderSpec, _ = codec.EncodeProviderSpec(in.DeepCopyObiject())

const (
name = "<credential_request_name>"
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OpenShift Container Platform 4.15 Operator
2
Spec: mintervi.CredentialsRequestSpec{
Namespace: namespace,
b

namespace = "<namespace_name>"
)
var CredentialsRequestTemplate = &minterv1.CredentialsRequest{
ObjectMeta: metav1.0ObjectMetaf
ProviderSpec: ProviderSpec,
ServiceAccountNames: [Jstring{

Name: name,
SecretRef: corevi1.ObjectReference{
"<service_account_name>",

|8
CloudTokenPath: ™,
1,
1

F4, IRIEM YAML R ¥ H CredentialsRequest ¥R FFA (Fla0, 44 Operator HiEA
EH—Es) , ETUURENARGEES !

#1 5.17. LL YAML #& = /& CredentialsRequest X &Rl

// CredentialsRequest is a struct that represents a request for credentials
type CredentialsRequest struct {
APIVersion string “yaml:"apiVersion™
Kind string “yaml:"kind™
Metadata struct {
Name  string 'yaml:"name™
Namespace string "yaml:"namespace™
} 'yaml:"metadata™
Spec struct {
SecretRef struct {
Name  string 'yaml:"name™
Namespace string "yaml:"namespace™
} “yaml:"secretRef"
ProviderSpec struct {
APIVersion  string 'yaml:"apiVersion™
Kind string “yaml:"kind™
StatementEntries []struct {
Effect string ‘yaml:"effect™
Action [Jstring "'yaml:"action™
Resource string “yaml:"resource™
} 'yaml:"statementEntries™
STSIAMRoleARN string "yaml:"stslAMRoleARN™
} “yaml:"providerSpec™

// added new field
CloudTokenPath string “yaml:"cloudTokenPath™
} “yaml:"spec™

}
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// ConsumeCredsRequestAddingTokenlnfo is a function that takes a YAML filename
and two strings as arguments
// It unmarshals the YAML file to a CredentialsRequest object and adds the token
information.
func ConsumeCredsRequestAddingTokenInfo(fileName, tokenString, tokenPath
string) (*CredentialsRequest, error) {

// open a file containing YAML form of a CredentialsRequest

file, err := 0s.0Open(fileName)

if err 1= nil {

return nil, err

}

defer file.Close()

// create a new CredentialsRequest object
cr := &CredentialsRequest{}

// decode the yaml file to the object
decoder := yaml.NewDecoder(file)
err = decoder.Decode(cr)
if err 1= nil {

return nil, err

}

// assign the string to the existing field in the object
cr.Spec.CloudTokenPath = tokenPath

// return the modified object
return cr, nil

—

P2 Y=
A BRI~ ZHF1E Operator 4P & 71N CredentialsRequest ¥/ K,

c. EFZIEERBRMAE ARN #1 Web B ShEERR, FH7E Operator #liAL I RFNAE :
il 5.18. £ Operator #l#a{bid #2+ 5 F CredentialsRequest X Rl

// apply credentialsRequest on install
credReq := credreq.CredentialsRequestTemplate
credReq.Spec.CloudTokenPath = webldentityTokenPath

¢ := mgr.GetClient()
if err := c.Create(context. TODO(), credReq); err != nil {
if lerrors.IsAlreadyExists(err) {
setupLog.Error(err, "unable to create CredRequest")
os.Exit(1)
}
}

d. 1R Operator AT LA #F Secret X RM CCO Er, fATFHIFAR, LURIEIE Operator 1)
BIELA TR -
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5l 5.19. Z%F Secret X R=Hl

// WaitForSecret is a function that takes a Kubernetes client, a namespace, and a v1
"k8s.io/api/core/v1" name as arguments
// It waits until the secret object with the given name exists in the given namespace
// It returns the secret object or an error if the timeout is exceeded
func WaitForSecret(client kubernetes.Interface, namespace, name string)
(*v1.Secret, error) {

// set a timeout of 10 minutes

timeout := time.After(10 * time.Minute) ﬂ

// set a polling interval of 10 seconds
ticker := time.NewTicker(10 * time.Second)

// loop until the timeout or the secret is found
for {
select {
case <-timeout:
// timeout is exceeded, return an error
return nil, fmt.Errorf("timed out waiting for secret %s in namespace %s", name,
namespace)
// add to this error with a pointer to instructions for following a manual path to a
Secret that will work on STS
case <-ticker.C:
// polling interval is reached, try to get the secret
secret, err := client.CoreV1().Secrets(namespace).Get(context.Background(),
name, metav1.GetOptions{})
if err 1= nil {
if errors.IsNotFound(err) {
// secret does not exist yet, continue waiting
continue
}else {
// some other error occurred, return it
return nil, err
}
} else {
// secret is found, return it
return secret, nil

}
}
}
}

Q timeout [EE T CCO IR INA CredentialsRequest X R4 Secret ¥R
RE, B ERENFSCHEHEENUBERE KRG, XAERSE
Operator R Vi 17 = BHRMIE R,

e. BIFMEULHERAIEZE CCO BIIEM secret FXE AWS BRE, FAIEEE1Z secret HIEN
AWS B & S5 -

5l 5.20. AWS Bt R pl

func SharedCredentialsFileFromSecret(secret *corevi.Secret) (string, error) {
var data [Jbyte
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switch {

case len(secret.Data["credentials"]) > 0:
data = secret.Data["credentials”]

default:
return

}

, errors.New("invalid secret for aws credentials")

f, err := ioutil. TempFile("", "aws-shared-credentials")
if err 1= nil {
return "", errors.Wrap(err, "failed to create file for shared credentials")
}
defer f.Close()
if _, err := f.Write(data); err = nil {
return "", errors.Wrapf(err, "failed to write credentials to %s", f.Name())

}

return f.Name(), nil

BF

secret #RE NTFEIE, BIEMFBIL secret 5, & Operator RKIGNFFME
i, LUR#E CCO Al secret BT[],

T4, ERIBERANIZEN, FEEBF OpenShift Container Platform &
BERRA, EIE CCO ARERR—MHREMIRA, BARZHREM STS Millsy
CredentialsRequest X TEjR, EXMISRT, IBETASQIEAHEMEA
SETNIN secret,

f. ic® AWS SDK &1%, 40 :
5 5.21. AWS SDK &ifEEcE R~ H

sharedCredentialsFile, err := SharedCredentialsFileFromSecret(secret)
if err 1= nil {
// handle error

}

options := session.Options{
SharedConfigState: session.SharedConfigEnable,
SharedConfigFiles: []string{sharedCredentialsFile},

}

5.10.2.2. A &
Operator #it N G SERERIUENAENERER, RFESEEATLLETHHANER, M :

‘ Bl 5.22. 4 f DIR B AT

#!/bin/bash
set -X

AWS_ACCOUNT_ID=$(aws sts get-caller-identity --query "Account" --output text)
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read -r -d " TRUST_RELATIONSHIP <<EOF
{
"Version": "2012-10-17",
"Statement™: [
{
"Effect": "Allow",
"Principal": {
"Federated": "arn:aws:iam::${AWS_ACCOUNT _ID}:oidc-provider/${OIDC_PROVIDER}"
|3
"Action": "sts:AssumeRoleWithWebldentity",
"Condition": {
"StringEquals™: {
"${OIDC_PROVIDER}:sub":
"system:serviceaccount:${NAMESPACE}:${SERVICE_ACCOUNT_NAME}"

}
}
}
]

}
EOF

echo "${TRUST_RELATIONSHIP}" > trust.json

aws iam create-role --role-name "$SERVICE_ACCOUNT_NAME" --assume-role-policy-document
file://trust.json --description "role for demo"

while IFS= read -r POLICY_ARN; do
echo -n "Attaching $POLICY_ARN ... "
aws iam attach-role-policy \
--role-name "$SERVICE_ACCOUNT_NAME" \
--policy-arn "${POLICY_ARN}"
echo "ok."
done <<< "$POLICY_ARN_STRINGS"

OIDC_PROVIDER=$(oc get authentication cluster -ojson | jq -r .spec.serviceAccountlssuer | sed -
e "s/*https:\\W///")
NAMESPACE=my-namespace
SERVICE_ACCOUNT_NAME="my-service-account"
POLICY_ARN_STRINGS="arn:aws:iam::aws:policy/AmazonS3FullAccess"

5.10.2.3. #kEHERR

5.10.2.3.1. S R4S UEKIK
IR FPEAETRETY, BB EREATLUERRHL Operator WS HERIXER Web H13HIAE,

i =
1. M pod RIS :

$ oc exec operator-pod -n <namespace_name> \
-- cat /var/run/secrets/openshift/serviceaccount/token
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2. M pod HiZEXA ARN :

$ oc exec operator-pod -n <namespace_name> \
-- cat /<path>/<to>/<secret_name> ﬂ

ﬂ AES root AFEEZE.

3. FiER Web B SREBEASR :

$ aws sts assume-role-with-web-identity \
--role-arn $ROLEARN \
--role-session-name <session_name> \
--web-identity-token $TOKEN

5.10.2.3.2. Secret BiEIEfAiEH

LLIE root AP B2i21T7H Pod B ABIAETE AWS HEEIF R /root HE. 1R secret SHHIE

AR AWS FIEXHIEE, HEERN secret BEEITRMAE, FH7E AWS SDK HEAHAZFIEH
I,

5.10.2.4. He Ak

YE77 Operator fEERIBNR AL, EAILUEE A E%% Operator Bifi 514 Cloud Credential Operator
(CCO) i CredentialsRequest X,

Operator IS IAMAFIERUTAR :

o BB AERAE YAML S A EM TEALE, 121t CredentialsRequest X5 YAML
hiw A<

o I5RASIE CredentialsRequest ©f %
£ OpenShift Container Platform 4.14 RE&ERAH, % CredentialsRequest X HIERINT 5EH
STSEEMERE LR, Operator ATLLIKEY CCO £ H Secret siiEEie, HEEERSHRA(CSV)HRE
SEEE
Xt F R EA AR ABY OpenShift Container Platform, Operator f85 A A IERUTRE :

e {#F CCO LT (ccoctl) M CredentialsRequest X R4 Secret YAML X4

o [ Secret X RN FAEIE YL A AR RE

Operator A EETS S FAE BT secret 5= APIEE., ENEXFERT, A SERE Operator
B QIR secret, AL Operator AT LAHUTUA Fi/EZ — -

e 1f CSV ffy Deployment &R E X EREH

o M API RS 2:LARTE A LAY Secret XIR, MNHEFER"/SFH Operator AR FFERA AWS STS B
F CCO TR "AEMT

5.10.3. {8 Microsoft Entra Workload ID ° OLM EIEH Operator ZF CCO M T{E7i
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L 7E Azure E£i29THY OpenShift Container Platform 5£8#40F Workload Identity / Federated Identity
B, XEKREEESFIA Azure # OpenShift Container Platform BIZhBETE N FAFE 25 A N B A -7 4
BOHYEFERG B 17 X Microsoft Entra Workload ID 89 app 247
Cloud Credential Operator (CCO) @7 =t/ LiZ1THI OpenShift Container Platform BRI B R
SEHIEEEE Operator, M OpenShift Container Platform 4.14.8 Fr#4, CCO ##{# M Workload ID #J OLM
EIEM Operator TE,
%fF Workload ID, CCO $R#tLATFINEE :

o EMITE/S AT Workload ID BY5EEE iz 1T HORS [H]

e [i7 CredentialsRequest N AR EFEFE, LN RIRMHIEF Operator Xf Azure HHR I [FIFY
RATERER

CCO ®JLL@iTY & CredentialsRequest X Rk B3/ IBIX NI FE, 25 RATLUEKRAIE S E Workload
ID TYERPATFRIE S HY Secret,

FRIWEAEA S ERIANITHE, RAEFNTRRGUREL, ERFHHALNI]
HERRER A ENKKERRANNUR, FHERF RIS ELRAE,

YE 7y Operator YE&E # & — Operator LT OpenShift Container Platform 4.14 & 2 [GHIAR A& FR B B #7
B CCO, ERZIETAFHARIMKRERLNEREE CCO A2, BRT A Workload ID token &85
ik (0REHI Operator INERBRA) . HENAEZMERAERB Workload ID X F IR
CredentialsRequest X%, Fik CCO NIEGIE Secret XK,

BE

INREITRZHRTFARA 4.14 B9 OpenShift Container Platform 52%, 15ZE WA PR H#
BXRMfEER CCO LARRF (ccoct)F oAl H A Workload ID & F1E B HI secret Byt
BH., BHA CCO RATHIEEEEFH Workload ID &R, HIiENIELIEE secret,

BRBENREK TSI secret, HEER A LLEBERENEERES,

&/ Workload ID T BB BIEREELUTER
® azure_client_id
® azure_tenant_id
® azure_region
® azure_subscription_id
e azure federated token_file

Web & A # Install Operator TIE A TEMEIERE AT RENIRBIER. RE, WEEREN
Operator pod _£BIEf15E 45 & (%1% EI Subscription X & H,

Hith BHR

o OLMEE Operator Z#{# A Microsoft Entra Workload ID #4T & 1455 1iE
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o fEHF Web #%& M OperatorHub %%

e f#f CLI M OperatorHub Z%&

5.10.3.1. J3 /A Operator LI #{#f Microsoft Entra Workload ID BIE-F CCO I {E7

YE/ Operator ¥E& %11 7E Operator Lifecycle Manager (OLM) Liz{TROTEH, ERILLET B E LI HE sk
¥ #F Cloud Credential Operator (CCO), {# Operator 8 %/5 A T Microsoft Entra Workload ID 9
OpenShift Container Platform &£ 1T &2 301,

FERA LA LR, Operator 151 6/3 CredentialsRequest iR, XEBKE Operator EE RBAC 1R
BEXLEXT R, ARG, Operator /IRENS AN A B A Secret X K.

ZKINBER T, 5 Operator EREHE X pod &% serviceAccountToken &, LUEELE
FX B Secret % kA 5| AR SSIK B R,

FRFH

e OpenShift Container Platform 4.14 3¢ 8 S kiR A&
e MF Workload ID #E YRS

o ET OLM B Operator i H

¥ =
1. BE#T Operator Tl B # ClusterServiceVersion (CSV)%f & :

a. fafR Operator H RBAC Y[R3k |E CredentialsRequests £ :
Il 5.23. clusterPermissions FIZ&K Al

#...
install:
spec:
clusterPermissions:
- rules:
- apiGroups:
- "cloudcredential.openshift.io”
resources:
- credentialsrequests
verbs:
- create
- delete
- get
- list
- patch
- update
- watch

b. AIILATR A2k A BAX A Workload ID F9EF CCO TIERBIAEMZH -
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#...

metadata:

annotations:
features.operators.openshift.io/token-auth-azure: "true"

2. B# Operator B R :
a. MH Subscription % RiXBHIME L EFIRERE S im ID. F85 1D #TTH ID, 0

// Get ENV var

clientlD := 0s.Getenv("CLIENTID")

tenantID := 0s.Getenv("TENANTID")

subscriptionID := 0s.Getenv("SUBSCRIPTIONID")

azureFederatedTokenFile := "/var/run/secrets/openshift/serviceaccount/token”

b. #{%E %A CredentialsRequest X 2 & & IFENFN A,

P2y~
BRI X HF1E Operator {47 & F 71N CredentialsRequest X £,

c. EZIUEE RPN Azure FiEE B F Web B HHEEER, FH7E Operator MiA{biI 2N
=

$ll 5.24. #£ Operator #1#a{ti i A CredentialsRequest X R~

// apply credentialsRequest on install
credReqgTemplate.Spec.AzureProviderSpec.AzureClientID = clientID
credReqgTemplate.Spec.AzureProviderSpec.AzureTenantID = tenantID
credReqTemplate.Spec.AzureProviderSpec.AzureRegion = "centralus”
credReqgTemplate.Spec.AzureProviderSpec.AzureSubscriptionID = subscriptionlD
credRegTemplate.CloudTokenPath = azureFederatedTokenFile

¢ := mgr.GetClient()
if err := c.Create(context. TODO(), credReq); err != nil {
if lerrors.IsAlreadyExists(err) {
setupLog.Error(err, "unable to create CredRequest")
0s.Exit(1)
}
}

d. #a{% Operator ATLLEfF Secret X RM CCO ER, @I TFHIFTR, LUARIETE Operator i
BEMIE -

| 5l 5.25. Z1F Secret X R RH

"k8s.io/api/core/v1" name as arguments
// It waits until the secret object with the given name exists in the given namespace
// It returns the secret object or an error if the timeout is exceeded
func WaitForSecret(client kubernetes.Interface, namespace, name string)
(*v1.Secret, error) {

// set a timeout of 10 minutes

// WaitForSecret is a function that takes a Kubernetes client, a namespace, and a v1
timeout := time.After(10 * time.Minute) ﬂ
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// add to this error with a pointer to instructions for following a manual path to a
Secret that will work on STS
case <-ticker.C:

// polling interval is reached, try to get the secret

secret, err := client.CoreV1().Secrets(namespace).Get(context.Background(),
name, metav1.GetOptions{})

// secret does not exist yet, continue waiting

continue
}else {
// some other error occurred, return it
return nil, err
}

// set a polling interval of 10 seconds
ticker := time.NewTicker(10 * time.Second)
// loop until the timeout or the secret is found
for {
select {
case <-timeout:
// timeout is exceeded, return an error
return nil, fmt.Errorf("timed out waiting for secret %s in namespace %s", name,
namespace)
if err 1= nil {
if errors.IsNotFound(err) {
} else {
// secret is found, return it
return secret, nil
o

}
}
}
}

timeout [EE T CCO IR INA CredentialsRequest X R4 Secret X RHY
RE, BAREREZEBENFESCHEREEAVEEE LR, XAHERSE
Operator AR Vj A = FIRMRE,

e. M CredentialsRequest X §1EX CCO M secret, LAG Azure T H B EIEFIBERHSE
E"J%i’IEQ
5.11. {1 F SCORECARD T E%;iF OPERATOR
YE}y Operator /&, 1EAILUFER Operator SDK H#4 scorecard TEEHITLLTES :
o JUIERB Operator Wi B & B E X IR, FERITD

o EHEABXRM{AEKH Operator BIEIN

5.11.1. % F scorecard TE
F:#X Operator SDK bundle validate F @5 /I N AB LG5S IEA IR S B xMini2ifF atitk, B

&R LAE A scorecard a4 E T ECE XA MRS Operator iz 1T, X LEMHTEMH scorecard g
B FFAE AT B9t R A5 Fh SE e
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Scorecard [RXERBER LM EEER Kubernetes &£8% (41 OpenShift Container Platform) BJf&ER T
i24TH), Scorecard 7 pod AIZITEMNIIK, MHERE pod BEFIFNIHLER A EREHE, Scorecard
W& T ZEAMEA Operator Lifecycle Manager (OLM) i, RFIAIRM T HITH E)‘L‘Mﬁﬁi}(ﬁ’\]ﬁ
5£Q

Scorecard TYEi#
1. BIBEMEXMNEE R (CR) # Operator FR&EMIFA HiR
2. 7E Operator BB QIENRIBRLS, LKA APl BRS 238970 B F 217001
3. & CR MBS

Scorecard A AR E ZMHA Operator IR, N Operator B3] Operator #] CR #8H T scorecard
ABHSERE, B2, WRNKZNCIEBIEMILITE, N scorecard Ml ol LSRR H & BT BHR,

scorecard fp S gL

I $ operator-sdk scorecard <bundle_dir_or_image> [flags]

Scorecard BEE—NMIBSH, ©=25ME Operator HHFFEBIREL IR R IM L B IKHI B TR,
MEAXRICHWEZER, HBT:

I $ operator-sdk scorecard -h

5.11.2. Scorecard FC &

Scorecard TEFA— M EERHEEEENIFE EFURILNLBEELET, NiHZEBE%E N config.yaml
BRI EhRY, %3 H make bundle wEEK, LT bundle/ B X9 :

J/bundle

L tests

L scorecard
L— config.yaml

Scorecard Bgi& X461

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
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entrypoint:
- scorecard-test
- olm-bundle-validation
labels:
suite: olm
test: olm-bundle-validation-test

B2 X4 E X scorecard BIHITHIE NN, Scorecard B XHMILLTFEEE MR, A= :

REFK 3T

image MR SEIM XA B 2R BR B TR

entrypoint M5 & R A R e D A SR HUATI

labels WAFREIZITRINKE scorecard E XS B E IR

5.11.3. W& scorecard iz

Scorecard M TIE LHIMIE, XLEMNSRBEESSF : BEXRNIHEHF Operator Lifecycle
Manager (OLM) &,

3 5.20. EXMKEH

Wit ek y CEE
Spec Block Exists it EEEHRUBNBEE LER (CR) LUARFTAE  basic-check-spec-
CR #HE— spec &, test

& 5.21. OLM i EH
3K gk y TE Y i)
L Emans LI S ISR 545 scorecard BYJR4T & Fh R 47 &35 5., olm-bundle-

MEMFBRBTEL SR, BLllRSERaHPNEEER validation-test
UFEs B R LR IS IE ZE B S 155E B,

Provided APIs Have MR A IER B CR B E L FRE L (CRD) 2% olm-crds-have-
Validation BE—NRIUFES, FH CRHRNEED spec validation-test

status FERER T 25,

Owned CRDs Have e R8T cr-manifest LR HtIE N CREYCRD  olm-crds-have-
Resources Listed 1 ClusterServiceVersion (CSV) #J owned CRDs #34 resources-test

FE—1 resources FEB5. ARMFIMEIRIE
resources SR AFIHMIBFERA IR, ©REN LSRG
eiIEEN S, X NNRE LT s IEBERE, B
ZEEE resources 40,
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W Uiy

Spec Fields With i35 1IE CRs spec B2 FHE— N FEEEET
Descriptors CSV HR5I X R B $ i R

Status Fields With i35 1E CRs status B9 FHB— PN FEEEEE
Descriptors CSV HR5I X R B F b R

5.11.4. 217 scorecard TE

Operator SDK 7Ei21T init e B lE M —AHERIA Kustomize ST, EEE)ZB’JQMJ\

y TR YN

olm-spec-
descriptors-test

olm-status-
descriptors-test

bundle/tests/scorecard/config.yaml 34 vl 32 B F§ F 5% Operator iZ1T scorecard T&, sEEALL

RFEMAABE S M

FRFH

e f{#FH Operator SDK & BB operator T B

i =3
1. 75 Operator 4 e E# 4 AN &35 A TTEIE -

I $ make bundle

Lt #r45 B 5 scorecard SERRNINEITRA o8B+, H scorecard <5 B3z T,

2. Ft%} Operator fill 4} S BIR & BE R S AP 2R IR IR FRIZ 1T scorecard:

I $ operator-sdk scorecard <bundle_dir_or_image>

5.11.5. Scorecard it

scorecard 45 H --output FR&IEE scorecard Z5RAEHIE : text 3 json,

$ll 5.26. JSON Hith | B~ {1
"ap|VerS|on" "scorecard.operatorframework.io/v1alpha3",
"kind": "TestList",
"|tems" [
"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"
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}
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=\"2020-06-10T19:02:49Z2\"
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",

"state": "pass"

B 5.27. XAHith i BoRHl

Image:  quay.io/operator-framework/scorecard-test:v1.31.0
Entrypoint: [scorecard-test olm-bundle-validation]

Labels:

"suite":"olm"
"test":"olm-bundle-validation-test"
Results:

Name: olm-bundle-validation
State: pass

Log:

time="2020-07-15T03:19:02Z" level=debug msg="Found manifests directory" name=bundle-test

time="2020-07-15T03:19:02Z" level=debug msg="Found metadata directory" name=bundle-test

time="2020-07-15T03:19:02Z" level=debug msg="Getting mediaType info from manifests
directory" name=bundle-test

time="2020-07-15T03:19:02Z" level=info msg="Found annotations file" name=bundle-test

time="2020-07-15T03:19:02Z" level=info msg="Could not find optional dependencies file"
name=bundle-test

p=3
AR spec 5 Test BB ITE,

cak

5.11.6. 1L EE N

Scorecard i8IS ¥F --selector CLI TSR B N —HIREFRIBRLERFE, MREFREELFRTE, I
iZ4T scorecard ERi& X M4 BIRTA M,

M@ 1T scorecard REHEBEAMMERIH S stdout LAFFI A RIZ1T.
pri% =
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1. ERFEEANG (90 basic-check-spec-test) , {# --selector &35 EMIL
$ operator-sdk scorecard <bundle_dir_or_image> \

-0 text )\
--selector=test=basic-check-spec-test

2. BiFE—AANR (80 olm ) , EREFME OLM Mt ARE
$ operator-sdk scorecard <bundle_dir_or_image> \

-0 text \
--selector=suite=olm

3. BEFESANNS, BRBLUITIEEASER selector FriCiEE MR AFF -
$ operator-sdk scorecard <bundle_dir_or_image> \

-0 text \
--selector="test in (basic-check-spec-test,olm-bundle-validation-test)'

5.1.7. J5 B FH 475

YE/ Operator fE&, fERILAE A scorecard BEi& S AN TE YIRS ER. B EX RIRIBECE XA E L
I IRBBINFIZ1T. — NER (stage) SEMIHFIRUKR —NAIEER parallel XiE&,

BB, HEMERIE parallel BAtAILE D false B, FrERFRBIAKIRECE X4 E XIFZIT. &
RAGEFT— N A B F RN A A 2EE R E MR,

BR, MRNHKOT TS, WAL TE.

ff

L=
o FHTiziT—AHRBINLK, ER—IMERPEEEN], FE parallel ZET true :

S

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
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ﬂ & B F TR

A FITH R BN ER A B 4T, scorecard £TE A FT—Fr EXRISEAMANIX K, 1XfE
M AT LU R #5217,

5.11.8. B X scorecard i
scorecard TEAZIRL T s HI20E 217 B E LM
o JIIRE BB TRALHE
o XA UEZAEGSHMSHNAOR
o Jis{LL USON R 4K vialpha3 scorecard §iiH, ENRFEIHAEELEXAMEEER
o [IiEFAI7E /bundle B ZHE RREEATAR
o I AT LA AR BE N S i 3117 Kubernetes API
RN TR B E LRiER, NAUEREMRRESRE B E Ui,
LUFRBIER T 1E Go REAM B E U

1 5.28. HE X scorecard fllifR=Hl
// Copyright 2020 The Operator-SDK Authors
/
// Licensed under the Apache License, Version 2.0 (the "License");
// you may not use this file except in compliance with the License.

// 'You may obtain a copy of the License at

/

// http://www.apache.org/licenses/LICENSE-2.0

/

// Unless required by applicable law or agreed to in writing, software

// distributed under the License is distributed on an "AS IS" BASIS,

// WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
// See the License for the specific language governing permissions and

// limitations under the License.

package main

import (
"encoding/json”
"fmt"

Hlogll

"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.
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// 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

OpenShift Container Platform 4.15 Operator
// 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")
}
// 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()

}

// 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
tests are.

func printValidTests() scapivialpha3.TestStatus {

result := scapivialpha3.TestResult{}

result.State = scapivialpha3.FailState

result.Errors = make([]string, 0)

result.Suggestions = make([]string, 0)

str := fmt.Sprintf("Valid tests for this image include: %s %s",
CustomTest1Name,

CustomTest2Name)

result.Errors = append(result.Errors, str)

return scapivialpha3.TestStatus{

Results: [[scapivialpha3.TestResult{result},

}

340



8% 5% JF&Z OPERATOR

const (

CustomTest1Name = "customtesti”

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)
r.Suggestions = make([]string, 0)
almExamples := bundle.CSV.GetAnnotations()["alm-examples"]
if almExamples == "" {
fmt.PrintIn("no alm-examples in the bundle CSV")

}

return wrapResult(r)

—

func wrapResult(r scapivialpha3.TestResult) scapivialpha3.TestStatus {
return scapivialpha3.TestStatus{
Results: [Jscapivialpha3.TestResult{r},

}

—

5.12. I51F OPERATOR 4 &

YE77 Operator &, 1&RILATE Operator SDK AiZ1T bundle validate #p 53k 551k Operator 4 @ HIK
BN, EEILUFEILFE Operator 4 B iR& kA Operator 4B B X LiZ1TZHM %

5.12.1. %F bundle validate #p 4

F#R Operator SDK scorecard #p < B MRIBEC & ST FIIIRERIRIE Operator Liz1Tilli, {E bundle
validate F &5 o N AR ML UEA IR @ B R AT RIS a5 R,

341



OpenShift Container Platform 4.15 Operator

bundle validate fp 5 i5&

I $ operator-sdk bundle validate <bundle_dir_or_image> <flags>

cak

pz 3
LI {FEFH make bundle SIS SR, bundle validate €5 & B 5217,

AP EIRMIZIE registry RAIEY, FERIEFIERMAE, KHIFHEBRUIME S Operator TTEIE
MEH, WA THIEBTLLTNEGRUU TR SR BHLGEN :

A am R

J/bundle
— manifests
| — cache.my.domain_memcacheds.yaml
—— memcached-operator.clusterserviceversion.yaml
L— metadata
L— annotations.yaml

IR BVEER, MASNXKEBEIE, FHERBREAH 0 T,
it Bl

I INFO[0000] All validation tests have completed successfully
SORFGMBNEE R, MMLHRGRYEAE, FERRBAH 1 586,
it Bl

ERROI[0000] Error: Value cache.example.com/vialphal, Kind=Memcached: CRD
"cache.example.com/vialphai, Kind=Memcached" is present in bundle " but not defined in CSV

ERMEE RN, SRE SRR ERREAN 0 Z350E, Wil RIEEERR K,

=1

I WARN[0000] Warning: Value : (memcached-operator.v0.0.1) annotations not found
INFO[0000] All validation tests have completed successfully

B X bundle validate Far SHEZER, FiE(T :

I $ operator-sdk bundle validate -h

5.12.2. REFRH @IS UEN

Operator SDK M 7 FilE X FIE SR A B EH B, MREEEEIRERILERNE R 21T bundle
validate %, MEIANIKEZ1T. BRSBTS 2 B8 Operator Framework #t X & X E#E
1, WMHEEZEL, S "Bundle Format',
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IR FT L2 AT R RS IR 28 SR M OperatorHub FRA M 2 3R Kubernetes API S [A]#l, RIESS1IESS 5.
RIEZRIANR Z H21T.

AT aEN{ M bundle validate #8515 5%

$ operator-sdk bundle validate <bundle_dir_or_image>
--select-optional <test_label>

K 5.22. Zi4 1 bundle validate 38UF
NETM S 5k T

Operator Framework XN IE 2R = ARYE Operator Framework 12N IE2:  suitezoperatorfra

EHli Operator R4S, mework
OperatorHub XANEIEER R MK Operator #IZFELUE S OperatorHub name=operatorhu
HIRA M, b
RAESCE LRI IERR i Operator 41 & 2 5 E1& Operator name=good-
Framework & XM RIFLEK. BRERETARM, % practices
CRD 58, A 3F#9 Operator Lifecycle Manager(OLM)
‘{)lzl_’:}" No

HiBR
o HABIRRN

5.12.3. 3247 bundle validate ©6 %

B Ri# A bundle validate i 5, BRIAKIESRERZTNNH, &I LUFEH --select-optional I7&¥i21T
ALRLSIERR, AELSUE ZRERERIAMNH A2 4TI,

FRFH

o & Operator SDK & HY operator T B

i
1 NREBEIN AWM S B 21 TROAILIESS, 1EM Operator Wi B B XA ALL T4

I $ operator-sdk bundle validate ./bundle
2. MNREBLHFHLIZ Operator A BEFIZITENINEIESS, EHWAUT®S ¢

$ operator-sdk bundle validate \
<bundle_registry>/<bundle_image_name>:<tag>

Her:

<bundle_registry>
BEEREME M registry, 30 quay.io/example.,
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<bundle_image_name>

IEEMH B EKIATR, 20 memcached-operator,
<tag>

BEMNHSHERIFE, W v1.31.0,

==
INREISUE Operator MR EEER, NLAIEITLIZ registry FIEEEBIH K.

Operator SDK 7Ei2 1Tl BT R EX (pul ) 5 & FTE A M EE, bundle validate #»
BAZFFNNAAR I D 5E &,

3. MREHKS Operator MR fTHIINISUERS, HRIALL TGRS

$ operator-sdk bundle validate \
<bundle_dir_or_image>\
--select-optional <test_label>

Hep:

<bundle_dir_or_image>

BEAMIAS G B RSGEIEMA BIER, 20 ~/projects/memcached =
quay.io/example/memcached-operator:v1.31.0,

<test_label>

IBEMEIZTHR LA, 0 name=good-practices.

i th o 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

5.12.4. 51F Operator 9% LB LIRS

& LR TT 24T bundle validate #3455 45 1E Operator % EAFEEIRTE, ZM B RIULIRR Operator 1
BREHRUTRE

® Operator WEEB SRR EZFFEEHIRSMA(CSV) X HFIRCHTER,

o R Operator B9 CSV B A Operator Lifecycle Manager (OLM)#1 OperatorHub X & Ix
e

Mo

>

it =

T T4, LUSIE Operator HE 2B E SN RMFELE -

$ operator-sdk bundle validate ./bundle \
--select-optional name=multiarch

FuEHE R Al
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I INFO[0020] All validation tests have completed successfully

Manager SRR CSV RZERIEERE B HI

ERROI[0016] Error: Value test-operator.v0.0.1: not all images specified are providing the
support described via the CSV labels. Note that (SO.architecture): (linux.ppc64le) was not
found for the image(s) [quay.io/example-org/test-operator:vialphai]

ERROI[0016] Error: Value test-operator.v0.0.1: not all images specified are providing the
support described via the CSV labels. Note that (SO.architecture): (linux.s390x) was not
found for the image(s) [quay.io/example-org/test-operator:vialphai]

ERROI[0016] Error: Value test-operator.v0.0.1: not all images specified are providing the
support described via the CSV labels. Note that (SO.architecture): (linux.amd64) was not
found for the image(s) [quay.io/example-org/test-operator:vialphai]

ERROI[0016] Error: Value test-operator.v0.0.1: not all images specified are providing the
support described via the CSV labels. Note that (SO.architecture): (linux.arm64) was not
found for the image(s) [quay.io/example-org/test-operator:vialphai]

k4> OperatorHub tRiCBIEEIRSE 22 Gl

WARN[0014] Warning: Value test-operator.v0.0.1: check if the CSV is missing the label
(operatorframework.io/arch.<value>) for the Arch(s): ["amd64" "arm64" "ppc64le” "s390x"]. Be
aware that your Operator manager image ["quay.io/example-org/test-operator:vialphai"]
provides this support. Thus, it is very likely that you want to provide it and if you support

more than amd64 architectures, you MUST,use the required labels for all which are
supported.Otherwise, your solution cannot be listed on the cluster for these architectures

HibFR
o NLIEEZHKEE Operator UH

5.13. A AT RER TS

OpenShift Container Platform £ 8E L&A At (HA) BB E, ZERFRZAN TR, HEEIEHA
BEAPFERAR—T R, BTRER (M HHET R OpenShift) ATRESB B IRFHIE /J??’JFE Rk, FEH
— T R4 Operator S EFHTHENHE, FHFEMAZITRIF.

‘it 17 OpenShift Container Platform FIREMEREE SRR API, Operator /E& Bl
Operator SDK 3Kil Operator BRI EMZRITHRIN, TR HAERLEIE HAERR, aJLAFLHER
MBI R EEE RN B E L Operator i2H#, LLBZN Operator REEIEHIES Operands 3% T 1 #iH
FREXRUMBFESHINEES,

513.1. X FEESTAHME API

OpenShift Container Platform 124t 7 — N &&= rl MR API, At Operator AT &5 BOG I B fithi 2044
s, B3R APl 858 <A 1"]9’]%3%3.&: &, H Operator Lifecycle Manager (OLM) EHE#
BEANMREERESTAMEEALURRANAREE Operand SKZEEM T ERAE, NaTLMER

Infrastructure AP,
1E Infrastructure API A, infrastructureTopology R ZFRIA T X RIE control plane 77 s L2 1TRYE ISR

MRS HIHASE, @EH T RILEEZRETN master LIS HY role {EZR7R. controlPlaneTopology SKEFRIA T
WBETE control plane 7 s _EiZ1THY Operand BYTIER,
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MR SHIECIA X E AR 2 HighlyAvailable, ©{X3 Operator %M REEEFEBHIT
H. SingleReplica % B H7T RE&EREF (BHFH TR OpenShift) A{EM, ZFRR Operator RN XN
= A AR EEZE Operands,

OpenShift Container Platform 32 FRIELU TN, RIBEREFOEMNBIABLE
controlPlaneTopology #1 infrastructureTopology RS FEX :

e ¥ control plane BIA&#UNTF 3 B}, controlPlaneTopology X5 #i1% & J SingleReplica, &
M}, e#i%E&EN HighlyAvailable,

o 2 worker BIA&EH OB, control plane 17 B REZE v worker,
Ik, infrastructureTopology X545 controlPlaneTopology XS4,

o 4 worker BIAEH 18], infrastructureTopology #%i%i& SingleReplica, &, B#XE N
HighlyAvailable.

5.13.2. Operator Ti B i API & A £ 7~

YE7 Operator &, A LAEAE@H Kubernetes 143 #] controller-runtime ZEE#T Operator Wi H LA
1518 Infrastructure API, #0FEIRFRR :

controller-runtime 5l

// Simple query
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)

Kubernetes f4i& =5

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)

5.14. £ fFH PROMETHEUS B & R & |1 12

AIEEHE T Operator SDK {# A Prometheus Operator 2t IR B W IE FF, URFERET Go
Ansible #J Operator {EZERIIFAE R,
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5.14.1. Prometheus Operator X%

Prometheus @— M FRRG L MAEIRTE S, Prometheus Operator 2013, EEMEEEET
Kubernetes B9% &% (0 OpenShift Container Platform) Aiz1TH) Prometheus &%,

EINBERT, Operator SDK R EIEESENENEN, FFEFEMAEMKB Go-based Operator R BEXEIEIT,
LUMETEERE T Prometheus Operator BUSEEE L{F .

5.14.2. HETF Go ) Operator AT B E LIghxr
YE/ Operator ¥E&, &R LUFEF controller-runtime/pkg/metrics &2 F Prometheus registry & %5
B & 3BT,
SeRFH
e {3 Operator SDK £ ETF Go B Operator

® Prometheus Operator, ZRIAEBZETE OpenShift Container Platform &E&#

ff

L=

S

1. 1€ Operator SDK B/, HUEER config/default/kustomization.yaml T4 EILLTIT

I ../prometheus

2. DIEBE IERHIZRFE, LUMEM Operator X EMIEIR. LA T/RAIE widgets #1 widgetFailures
WERFANEBELE, RENEITEMBIESIZZMTHS B init() 295K :

5l 5.29. controllers/memcached_controller_test_metrics.go 3Xf
package controllers

import (
"github.com/prometheus/client_golang/prometheus”
S|gs k8s.io/controller-runtime/pkg/metrics"

var (
widgets = prometheus.NewCounter(
prometheus.CounterOpts{
Name: "widgets_total",
HeIp "Number of widgets processed",

W|dgetFa|Iures prometheus.NewCounter(
prometheus.CounterOpts{
Name: "widget_failures_total",
HeIp "Number of failed widgets",

func init()

347


https://prometheus.io/

OpenShift Container Platform 4.15 Operator

// Register custom metrics with the global prometheus registry
metrics.Registry.MustRegister(widgets, widgetFailures)
}

3. IEFIX IR LSRR B main #2HI SR P FEIARERER D, XORE T IEIRRIL S B -
| 5l 5.30. controllers/memcached_controller.go 32

(ctrl.Result, error) {

// Add metrics
widgets.Inc()
widgetFailures.Inc()

return ctrl.Result{}, nil

func (r *MemcachedReconciler) Reconcile(ctx context.Context, req ctrl. Request)
}

4. FEFIHEE Operator :

I $ make docker-build docker-push IMG=<registry>/<user>/<image_name>:<tag>
5. EBZE Operator :

I $ make deploy IMG=<registry>/<user>/<image_name>:<tag>

6. NEABMAGIERE L, LAY OpenShift Container Platform S£&£# Prometheus SEfI3REX
Operator BIAR S5 112,

wREAR, LMEIRSIK ARG EZREIRINIR

1l 5.31. config/prometheus/role.yam| fif&
apiVersion: rbac.authorization.k8s.io/v1
kind: ClusterRole
metadata:
name: prometheus-k8s-role
namespace: memcached-operator-system
rules:
- apiGroups:
resources:
- endpoints
- pods
- services
- nodes
- secrets
verbs:
- get
- list
- watch
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metadata:

name: prometheus-k8s-rolebinding

namespace: memcached-operator-system
roleRef:

apiGroup: rbac.authorization.k8s.io

kind: ClusterRole

name: prometheus-k8s-role
subjects:

- kind: ServiceAccount

name: prometheus-k8s

apiVersion: rbac.authorization.k8s.io/v1
kind: ClusterRoleBinding
namespace: openshift-monitoring

‘ $il 5.32. config/prometheus/rolebinding.yaml fi 45 &

7. NEREM) Operator N AABIMLE :

I $ oc apply -f config/prometheus/role.yaml

I $ oc apply -f config/prometheus/rolebinding.yaml
8. NIEEIRIM & ZE KBRS, FiZepRAZE[A 5 A OpenShift SERF IR

I $ oc label namespace <operator_namespace> openshift.io/cluster-monitoring="true"

o HifFH A FE OpenShift Container Platform Web 12l & FRBITETR, A LUER B E L IEHlss LA
WEMEZFR, 20 widgets_total #1 widget_failures_total,

5.14.3. & T Ansible #J Operator A FF B & X IgHT

E R AIEET Ansible By Operator B Operator #E&, f&BILUE A Operator SDK B osdk_metrics &
/A FFEE X Operator #1 Operand 85, & HEAMNLFEEICT,

FRFH

e B Operator SDK &£ BIE F Ansible B9 Operator

® Prometheus Operator, FRIAERZETE OpenShift Container Platform &£+

ff

L=

S

1. EMET Ansible By Operator, X4 RfI{EF testmetrics.com 13 :

$ operator-sdk init \
--plugins=ansible \
--domain=testmetrics.com

2. 13 metrics APl, X/ RBIERAE N Testmetrics #J kind :
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$ operator-sdk create api \
--group metrics \
--version vi\
--kind Testmetrics \
--generate-role

B E IEHE
spec:

il 5.33. roles/testmetrics/tasks/main.yml X {455l
# tasks file for Memcached
- name: start k8sstatus
k8s:
definition:
kind: Deployment
apiVersion: apps/v1
metadata:
name: '{{ ansible_operator_meta.name }}-memcached'
containers:

namespace: {{ ansible_operator_meta.namespace }}'
spec:
replicas: "{{size}}"
selector:
matchLabels:
app: memcached
template:
metadata:
- name: memcached

command:

- memcached

- -m=64

--0

- modern

--v

image: "docker.io/memcached:1.4.36-alpine"

3. 4w’ roles/testmetrics/tasks/main.yml XX, 3{#F osdk_metrics 155 Operator 1 B fill &
labels:
app: memcached
ports:
- containerPort: 11211

- osdk_metric:
name: my_thing_counter
description: This metric counts things
counter: {}

- osdk_metric:
name: my_counter_metric
description: Add 3.14 to the counter
counter:
increment: yes

- osdk_metric:
name: my_gauge_metric
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histogram:
observe: 2

- osdk_metric:
name: my_summary_metric
description: Observe my summary

summary:
observe: 2

description: Create my gauge and set it to 2.
gauge:
set: 2
- osdk_metric:
name: my_histogram_metric
description: Observe my histogram
1. E5 %% £iz1T Operator, 30, {EM "run ENERE" 5% -

a. T8 Operator HifRFIFEHEIXE registry :

I $ make docker-build docker-push IMG=<registry>/<user>/<image_name>:<tag>
b. 7E&AF L& % Operator:

I $ make install
c. BBZE Operator :

I $ make deploy IMG=<registry>/<user>/<image_name>:<tag>

2. fI/E Testmetrics B E Y HIR(CR) :
a. X CRspec:
| 5l 5.34. config/samples/metrics_v1_testmetrics.yaml X {76l

kind: Testmetrics
metadata:

name: testmetrics-sample
spec:

apiVersion: metrics.testmetrics.com/v1
size: 1

b. BN :
I $ oc create -f config/samples/metrics_v1_testmetrics.yaml
3. IKEX pod i¥1% :

I $ oc get pods
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it Bl
NAME READY STATUS RESTARTS AGE
ansiblemetrics-controller-manager-<id> 2/2  Running 0 149m
testmetrics-sample-memcached-<id> 1/1 Running 0 147m

4. REUR=IFEE

I $ oc get ep

it Bl
NAME ENDPOINTS AGE
ansiblemetrics-controller-manager-metrics-service 10.129.2.70:8443 150m

5. ERBEIEIRGHE
I $ token="oc create token prometheus-k8s -n openshift-monitoring®

6. RAEEIME :

a. 27 my_counter_metric {& :

$ oc exec ansiblemetrics-controller-manager-<id> -- curl -k -H "Authoriza
tion: Bearer $token" 'https://10.129.2.70:8443/metrics' | grep my_counter

it Bl

HELP my_counter_metric Add 3.14 to the counter
TYPE my_counter_metric counter
my_counter_metric 2

b. % my_gauge_metric {4 :

$ oc exec ansiblemetrics-controller-manager-<id> -- curl -k -H "Authoriza
tion: Bearer $token" 'https://10.129.2.70:8443/metrics' | grep gauge

it Bl
I HELP my_gauge metric Create my gauge and set it to 2.

c. 2% my_histogram_metric #1 my_summary_metric {5 :

$ oc exec ansiblemetrics-controller-manager-<id> -- curl -k -H "Authoriza
tion: Bearer $token" 'https://10.129.2.70:8443/metrics' | grep Observe

it Bl

HELP my_histogram_metric Observe my histogram
HELP my_summary_metric Observe my summary
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5.15. Bo & A5 175 254

1E Operator WA MBI, EERLENEIRIERE SN LHITEZTT, B0, HH Operator ARFERF, iX
FIERT, BEFEAMSIEENE B R % D Operator SEAIE A, XHEAHIRERRE — NS LA R
W, HMSLEBAARERER, BRISMITFAS, FIHEEMSLHIRE TIE,

BWMARBGF 2 LI AT kR, FFLEIEA & B B9 AU R -

leader-for-life

M5 pod RTEM PRSI EUL S FRFAT AL, X FRSIN BT LURE 6 5 A SL B SR AR A9 4T, — M
AR N2 (split brain) "BORE. (BiXMAEATREKERERHFTHNT. Fla, L5 pod fiFE
MM 24 K AT R ER, AT LATEAT S pod £#5E node.kubernetes.io/unreachable #1
node.kubernetes.io/not-ready AR, F{# M tolerationSeconds & ¥iEE 4T pod M7 = HFRFREE
BIRSIE], F4ERE, XLRREIARINE pod B A, tolerationSeconds (B} 5 0%, 1HIBEES L
Leader-for-life Go 3X#4,

Leader-with-lease
S pod EFAEFANSIHE, HAETLEZEFHBEIEBMFIGA, HBMENT Pod HREES, XFHSLIY
AR REREMTEEFNS, BEELERTEERHENTEEMNE, 1F15ES 0 Leader-with-lease
Go X1,

Operator SDK 2L 5 F Leader-for-life S2HH, 1EEFIMEREY Go U T X HFh AL, UEEXER

Ik E R LHFI SR,

5.15.1. Operator 4l 5 1% %5 7= /5]

LU TR RBIER T 404 Operator, Leader-for-life #1 Leader-with-lease 18 F3 i N 5% 24 56 771,

5.15.1.1. leader-for-life &2 H&i

SEFN Leader-for-life 125 M &R, VHFE leader.Become() &7E Operator ik i {TELE, BEEEiT 0
#°% memcached-operator-lock FIEC &R G FEE K NS -

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)
}

}...

N Operator NEEEERIZ1T, MR 4R[E leader.Become() MILIEMEE R, LABKTZA0 5525 HE,
RE T EKM Operator Y& R,

5.15.1.2. Leader-with-lease i%2#1$
Leader-with-lease SEI AT {8 A Manager Options 3 /3 B LAE AT S % 2505
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import (

"sigs.k8s.io/controller-runtime/pkg/manager”

)
func main() {
opts := manager.Options{

LeaderElection: true,
LeaderElectionID: "memcached-operator-lock"

}

mgr, err := manager.New(cfg, opts)

!
X Operator X BEERFHIZITH, Manager REFSIRE—MEIR, ENEIERNE Operator B
AL, LMENTS NG O REBMST, &a801%E Manager Y LeaderElectionNamespace
R RBE %R LN,
5.16. N %E A FFEE OPERATOR JiH
SR HBENFEEM Operator B L, ZIHFZRMFNIZIERSIH Operator NI FAREEZH
Kubernetes #1 OpenShift Container Platform 5£8% 217, =#I{IZR 2% amd64, arm64, ppc64le,
s390x, RAIRVERGIEFE Linux 1 Windows,
PUTLLU TR ELUA{R Operator 1 B AI#E£ % 4 OpenShift Container Platform & L2417 :

o EEIETE Operator TIRFHTLAMEFHRTIR,

e Xi& Operator BT m KTk M, UZFLEMITTENS

5.16.1. ¥ Operator ST ML AF AR

&0 LUf#EFH make docker-buildx S F9% Operator FlIREXN RZFHEEFRHRK, FBHRIKFIB—
PRE DR ERRE L. FRIRBERIEEREIRFNER,

MEFLELR, 5SS OpenContainers Image Index Spec 8 Image Manifest v2, Schema 2.,

BF

INRIEH) Operator MEIE 7 NARFREMTEAFHTR, UTSRKBENBRERFE
N RRRF AT REREENBRFNSZTEHER.

FEREMH
e {#f Operator SDK R 1.31.0 S B m R A B Operator TiH

o %%k Docker

e

1. 17 Operator FIRIEXN REVEFIFH, LAEIK Operator Ui B aJ A FFFLF S, 21T TS
SRR EIRRF R
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https://specs.opencontainers.org/image-spec/image-index
https://docs.docker.com/registry/spec/manifest-v2-2/#manifest-list

8% 5% JF&Z OPERATOR

I $ docker manifest inspect <image_manifest> ﬂ

Q FEEEMGER, W redhat/ubi9:latest,

Operator FIRIEXN REE X HHTFHIRE T Operator MBHFEFRE M.

it Bl

{

"manifests": [
{
"digest":
"sha256:c0669ef34cdc14332c0f1ab0c2c01acb91d96014b172f1a76f3a39e63d1f0bda”,
"mediaType": "application/vnd.docker.distribution.manifest.v2+json",
"platform™: {
"architecture™: "amd6é4",
"os": "linux"
b
"size": 528
b

{
"digest™:
"sha256:30e6d35703c578ee703230b9dc87ada2ba958c1928615ac8a674fcbbcbb0f281",
"mediaType": "application/vnd.docker.distribution.manifest.v2+json",
"platform™: {
"architecture": "arm64",
"os": "linux",
"variant": "v8"
b
"size": 528
b

2. MR E—SHEEMEFERER, NIBEWEMBIRATRERENER, MARHTHEKER, EAILUL
IBITUA T 6p B SR B R AR SRR L 2R A -
I $ docker inspect <image>

3. XFETF Go ¥ Operator WiH, Operator SDK & &R 5| HEM Dockerfile 87 amd64 22
¥, X Dockerfile #H{TLATELR, HIMREEIXEN platform TRICIEERIE :

Dockerfile =8l

FROM golang:1.19 as builder
ARG TARGETOS
ARG TARGETARCH

RUN CGO_ENABLED=0 GOOS=${TARGETOS:-linux} GOARCH=${TARGETARCH} go
build -a -o manager main.go ﬂ

@ ¥ GOARCH FEM amd64 EiiJy STARGETARCH.
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4. &I Operator BB makefile & X. PLATFORMS (f 15458, N5 Operator BIE G HEIA
HEBNFAETE, ERETEMEEIRHNTE, UTRAFZIFNESE LA linux/armés Fl
linux/amdé64 :

makefile =4l

#.

PLATFORMS ?= linux/armé4,linux/amdé4 @)
.PHONY:: docker-buildx

#..

LA PLATFORMS E2RAXE : linux/arm64, linux/amd64, linux/s390x, F1
linux/ppcé64le,

{15247 make docker buildx &353R 4ERUE R FIZKRET, Operator SDK 27 PLATFORMS A2
BENBNESUE-MEREKER,

5. M Operator i H BXi21TUA e, UHMEBEEERFR, TS HEEELETEIHNERE
IR, FHIEERIRHEEE registry,

$ make docker-buildx \
IMG=<image_registry>/<organization_name>/<repository_name>:<version_or_sha>

5.16.2. X F % 3R B2 H Operator TE 7 &Y R REXMERLI]

IRATIRE T KRB, LUA{R Operator TYEAE AT AE S RM1TENER L5217, TRXIKMEZH
FERFREE X pod BRI —HMN, 1%ZET mKXEMEMN TR Operator TEMEHAEEIES
FRARZEMBITENLET.

405R Operator FERFEMIZR L BIFMENAT, BT LULEE LB R RECEAIN, LU pod HEEIREIEE
ZRI B 2R

MBELER, BSH"ERSRMITENSRT SRR F"ERAT R KREERINZRET = £8 pod ME",
HiBR

o ERAT RRELMEMNIFZRET = L8 pod &

o ERAT RRIKMERIEHIRE Operator BIILE

o XTHAZRITITENBHEE

5.16.2.1. ARSI m XBEM NS 1 Operator i HKZ 22T EHL 3
INRIEFHE Operator TRFLHRMITENES, EUIE L Operator FERBYTY s KECMHERNI,

FREH
e f{HFH Operator SDK 1.31.0 S E SR A B K 4EFBY Operator T H,
e JE Y Operator THFHEEHEHTIR,

Y
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% 53 FF&Z OPERATOR

1. AE X pod spec #l pod #E4R spec ¥ & B Kubernetes & H##%R Operator WiH,

BF

EH YAML XX EBRBAN REBLTR, 1HEIK Kubernetes j& 5 Hh 5
containers F&, EREMIIEE pod spec # pod #&E#R spec W &I, TE
containers F£&,

IRWITETE X pod spec 5 pod #&#R spec BUFTA Kubernetes jE R I E T ik
EXMERIN], 23% Pod. Deployment. DaemonSet #11 StatefulSet & &,

Kubernetes ;&5 H R {

apiVersion: vi
kind: Pod
metadata:

name: si
spec:

containers:

- hame: <container_name>
image: docker.io/<org>/<image_name>

2. 1E Kubernetes & I BERT R T mRECMEHN], LATE Y pod spec #l pod #&#R spec X%, #0
TR :

Kubernetes ;&5 H R {

apiVersion: v1i
kind: Pod
metadata:
name: s
spec:
containers:
- name: <container_name>
image: docker.io/<org>/<image_name>
affinity:
nodeAffinity:
requiredDuringSchedulinglgnoredDuringExecution: ﬂ
nodeSelectorTerms:
- matchExpressions:
- key: kubernetes.io/arch ﬂ
operator: In
values:
- amd64
- arm64
- ppc6béle
- 8390x
key: kubernetes.io/os 9
operator: In
values:
- linux

© BB
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e INREIEE T %215 nodeAffinity L8 XEXH) nodeSelectorTerms, ALHEH—
nodeSelectorTerms j#i B pod FEE A BT m Lk,

9 INRIEIEE T %15 nodeSelectorTerms XHXH matchExpressions, 34 RE/MEAE
matchExpressions #Bi# B pod FaeAE R T s £,

Q EEB IR E BRI,
a EEBHRIRPE LHRIFERT,

3. FERSIASIEBIEAEMNET Go 8 Operator T B ATRERHT pod spec #l pod &R spec ¥ KRk
AZEl Operator B2,
INRIRBYIT B 1E Operator B2 AR A pod spec 3K pod 4R spec AR, &I LT RA
B Operator 25, LA TF/RAIER T a0AER Go API E#T PodSpec X4 :

Template: corevi.PodTemplateSpec{

Spec: corev1.PodSpec{
Affinity: &corev1.Affinity{
NodeAffinity: &corev1.NodeAffinity{
RequiredDuringSchedulinglgnoredDuringExecution: &corevi.NodeSelector{
NodeSelectorTerms: [Jcorevi.NodeSelectorTerm{

{

MatchExpressions: [Jcorevi.NodeSelectorRequirement{

{

Key: "kubernetes.io/arch",

Operator: "In",

Values: [Jstring{"amd64","arm64","ppc64le","s390x"},
}
{

Key:  "kubernetes.io/os",

Operator: "In",

Values: []Jstring{"linux"},
3

b

SecurityContext: &corev1.PodSecurityContext{

y

Containers: [Jcorev1.Container{{

L
b

He:

RequiredDuringSchedulinglgnoredDuringExecution
E BRI,
NodeSelectorTerms

HNEBARIE= 7 22 /N E wadalffinitug K BLEOA madaCalaatavTAavia~n A/ H /N
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AHZAS/GNTHAZ J =¥ | = HUUCAITITIILY SRETNHARY THTUUCOCICLLIWVI TR, AP A= |

nodeSelectorTerms j# B pod #EEEHEEI T = £,
matchExpressions

INRIEIEE T %15 nodeSelectorTerms XHXH matchExpressions, 32 REFME
matchExpressions #Bi# B pod FaeAE R T s £,

kubernetes.io/arch
BESF R IIRAPE LRI,
kubernetes.io/os
BEFRIIRPE LHRIERS,

DIk

==
(==}

MRERBARET R KEEAN, BRSHAEIREETHRERMBITENE, pod
SERMWFFRA LTSS — -

CrashLoopBackOff
LERB RN AORZITRIET, FEBEHETE exec format error {52,
ImagePullBackOff

LFHIRTEEWE pod BRI T R REKEARTELEVHIRBIER, &X
$O

Hith 5w
o ECET RREKMELEMN]

o I RKEAMEMNI G

5.16.2.2. A EE T s KEMERIZ Operator Wi H EdE X % 2R K1 HH BRI KF

402R Operator FERFEMIR EEIFINGT, BRI UEEEL T RKEKEMN, & pod JHEEIHEERIZR
.

FeREM
e {#f Operator SDK 1.31.0 & i@ ki A 01 K 4E 48 Operator WH,
e 7 Y Operator THMEAHFHIIRK,

o JI&KBY Operator Ui B 1% BEFTERRI T s R BRI,

1. AE X pod spec #l pod #HR spec ¥ & B Kubernetes ;& #1#%R Operator Wi H,

Kubernetes j&EH R {I

apiVersion: vi
kind: Pod
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metadata:
name: si
spec:
containers:
- hame: <container_name>
image: docker.io/<org>/<image_name>

2. 1E Kubernetes &L HI%IE Operator BIE 12T s R EXMEFINI, LATE X pod spec # pod #&#R spec
SR, MTFBIFR

Kubernetes ;& HR{I

apiVersion: vi
kind: Pod
metadata:
name: st
spec:
containers:
- hame: <container_name>
image: docker.io/<org>/<image_name>
affinity:
nodeAffinity:
preferredDuringSchedulinglgnoredDuringExecution: ﬂ
- preference:
matchExpressions: g
- key: kubernetes.io/arch 6
operator: In
values:
- amd64
- armé4

weight: 90 @

E X Am s M

IMRIEIEE T %15 nodeSelectorTerms XHiH matchExpressions, 34 RE/MEAE
matchExpressions &R 21 pod FREWE R = L,

HEEB IR E BRI,

18— operator, Operator AILLZ In, Notin, Exists 5% DoesNotExist. %40, £
In [EEXRT R EFIEZIRE,

® 00 00

NI RIBENE, BREHN 1-100, (LiEEFNERSHT R,

Hth Bt
o MECEEILAY T mREMEALI

5

5.16.3. G IR
e /j Operator Lifecycle Manager (OLM) Z# & RINIRE

o {li4 Operator F{#£FH OLM ZpE
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8% 5% JF&Z OPERATOR

o ET Go H Operator IH
o ETF Ansible #J Operator Tl B
o ETF Helm B Operator Tl B

o IGiF Operator Z AT E

5.17. £F GO B9 OPERATOR ByXI BB T

operator-lib {85 TEFEETF Go B Operator [FIEHETH R (HFRBFEEN) . Operator fEE WAL
FERSCARFAUEBE X hook FIZKRE,

5.17.1. =T operator-lib (B TE

WER (A0/EALER pod) {EH Operator £ ap BRI — N EBER D018, MNREEFEIE G5 Operator H A
BRiXLENT R, CfITLURBEERF, FHHEETR,

LRIk AR, SJUERUTETIEEAABERNR :
e Operator EZ W/ NE Operator BJEM—HIEEIARRAE,
o EHTEOAMINBTEERENR,

operator-lib pruning ({883) TERI N4ATEREAZEAIM Kubernetes SEBFHHIBRAT R, X EMIRIN
£l operator-lib 7EHY 0.9.0 lik A&, E75 Operator Framework BJ—&B 43,

517.2. BB T ERE
operator-lib {85 TEFH Go JwE, BIEET Go M Operator B FAIEES5RER,

A&l

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,

}

BB TREE XM BT ERLTFERE UEBIREF

REFR fed
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https://github.com/operator-framework/operator-lib/tree/main/prune
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ECEFR b
|Og FH?&LEE}_“EIL\/QEE’JE/L.\TE%%%O
DryRun HERSNMRFTRIA/RE, RIZEH true, NEAREMZT, AR

2IMBRETIR.

Clientset FTF Kubernetes API i FBBY client-go Kubernetes ClientSet,

LabelSelector AFERZEEH TR Kubernetes %k FaaRiIA R,

Resources Kubernetes ¥R 22 PodKind #1 JobKind BRIt #.

B ZEE TR TRM Kubernetes #8422 [H 513K,

=g BIZITHISRER,

Strategy.Mode B#i#f MaxCountStrategy. MaxAgeStrategy =t
CustomStrategy.

Strategy.MaxCountSettin MaxCountStrategy HWE#(E, BFEEBELARFCITENRES D

g /l\{'j‘:lﬁo
Strategy.MaxAgeSetting Go time.Duration /&1, w48h, ATFIEE BB FIRAENR,

Strategy.CustomSettings  HI{ERI %% 2 B E RIS A EIR ST,

PreDeleteHook Al BB BURATA A Go Thik,
CustomStrategy Al ¢ SEHLE E IS TISRREHY Go ThAE
5T

SR LUR EEBEELE L1217 execute THEESR I FRIETER/F,

~.

err := cfg.Execute(ctx)

EILRT AR cron B G Sl il 4 SRR 44 VR FRIE BE A2 15 SR 1 1B BSHRAF,

5.18. B4 a B R B IR AR
OpenShift Container Platform 4.8 & B & kA fIfR T X Operator IR 5L 4 EF A AR, IR
RAE— N RAFERY a5 HE X OEH Operator WH, BB LUEA Operator SDK {537 B 5T B 40

B, M OpenShift Container Platform 4.6 744, fl47&@# 2 Operator Lifecycle
Manager (OLM) ME LT EI&H,

5.18.1. X FT @A iT#H
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Operator SDK pkgman-to-bundle &34 B T-Ff Operator Lifecycle Manager (OLM) ¥#&&;FH I
R, pORAMAYNGHSELER, FNMABRPEENSNELMAERTHD, RE, L
AL BNE RIS S B IR 25,

flan, LUHaiEREREETBEBLLT packagemanifests/ Bk :
Ly b b e S R

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

i2173E% 5, bundle/ BRHFREMRU TS :
g akXhErm

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

RIBERBER, WIS R BERUT AR
® quay.io/example/etcd:0.0.1

e quay.io/example/etcd:0.0.2

Hith 5w
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® Operator Framework T &&=

5.18.2. IH U HEFHI B RHHEX
Operator YEERILA{#E A Operator SDK f$5 {4 &5 H48 X Operator W B EB B & XTIB,

FeRFMH

o B &% operator SDK CLI

e Operator T B &#{# A Operator SDK LU &5 B R EMK

ff

L=

S

o fEH Operator SDK FH M aE R B I EMA BN FERMA T :

O 9

$ operator-sdk pkgman-to-bundle <package _manifests_dir> \ﬂ
[--output-dir <directory>] \9
--image-tag-base <image_name_base> 6

BEVENTHELBRMAE, W packagemanifests/ 5% manifests/,

ik s RINERT, E£RMIFHSERME AEE bundle/ B, &R LUER --output-
dir & RIEE FILALE.

K& --image-tag-base 1%, LURMIHELFAEGM, 401 quay.io/example/eted, ©iFFH
FiRAD. RE—NERBERENETR, RNRERITSERERSSRAHITRE, i,
4 R BB EMBE R <image_name_base>:<bundle_versions,

o INIEAEMBRABHEERETNINEIT :

$ 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"

5.19. OPERATOR SDK CLI| &%
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%8 5% FFX OPERATOR
Operator SDK s3T5 @ (CLI) 2— M FLAEH, EEERNMIEE Operator,
operator SDK CLI &%
I $ operator-sdk <command> [<subcommand>] [<argument>] [<flags>]

BAEREE AV NIRA operator ¥E& (4 OpenShift Container Platform) A LUEF Operator SDK
CLI #2#& Go. Ansible 5 Helm FF % B 2 Operator, Kubebuilder ¥fENEF Go B Operator BUF A7
RAEERAE Operator SDK 1, XEKEFINAR Kubebuilder TH AT LASR Operator SDK — 48 A 3 4%
ST,

5.19.1. bundle

operator-sdk bundle f 5 &2 Operator 48 & TTEIRE.

5.19.1.1. validate

bundle validate F#$ &% Operator 48 E,

5% 5.23. bundle validate #ric
T TR
-h, --help bundle validate F & SHIFBhHIE.

--index-builder (/&  HIRMBSMASHTEN TR, (TERIEHH S HEEKNER, TREHZ
£) docker (FXiA{E) . podman =% none.

--list-optional AT A A AR RARIERR. KER, TREITRIESR.

--select-optional (¥  EFEZZTHIRIAR ISR LESR. HFEM --list-optional i7&K217H, &
RrER) I =T FA RO AT 255 IE 2R

5.19.2. cleanup
operator-sdk cleanup &% &5 % F PR @id run 8 S ERZER Operator AR TR,

5 5.24. cleanup #rit
Fric 3T
-h, --help run bundle F&SHIE B,
--kubeconfig (string) FF CLI1EXk# kubeconfig ST#HIEEE,

-n. --namespace MRFE, KREEFZIT CLIERBB R ZEHE,
(FRFR)

--timeout <duration> KWET, FREPRTTRBINTE, BRIAMEHN 2mos,
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5.19.3. completion
operator-sdk completion 44 X shell completion, LAMERERE, BREMMA H CLI @45,

5 5.25. completion Fp 4

Foan Tk
bash 4 X bash completion,
zsh 4 X zsh completion,

% 5.26. completion FRic

ric 3T
-h, --help ER 7 ER B I,
Bin

I $ operator-sdk completion bash
it Bl

# bash completion for operator-sdk -*- shell-script -*-

# ex: ts=4 sw=4 et filetype=sh

5.19.4. create

operator-sdk create #i55 Fi F 85X scaffold Kubernetes AP,

5.19.4.1. api
create api T HIE Kubernetes APl, FaS 1L init n S ¥R LI E 21T,

5 5.27. create api fric

Pric 30

-h, --help run bundle FéSHIES B

5.19.5. generate
operator-sdk generate #p 43 1 F3 45 I B 4 B 85 2K A B A RS E0E HR

5.19.5.1. bundle
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% 53 FF&Z OPERATOR

generate bundle F &35 N EB] Operator WH £ —HMFAZLFH. T-EHEH bundle.Dockerfile XX
.

WE, EEELIZ1T generate kustomize manifests 754 M H generate bundle F
R FEANEA Kustomize Eiitth, B2, A LUEARIEYE S # make bundle G H1%
i B 518 1T X L ep 45,

3 5.28. generate bundle #3it
Pric Rk
--channels (F# %) WA AFTBILERLLE S 2 EFIR. EIMES alpha,
--crds-dir (F7F&) CustomResoureDefinition ;& #1918 B %,

--default-channel (2 {4/ MEIIE,

RreR)

--deploy-dir (=% Operator ;5 R B, WMEREF RBAC, XA B X5 Zi#H4 —-input-dir fric#
) ERENEN

-h, --help generate bundle B EN{E R

--input-dir (F#% &%) MAERIEHRATHE R, XN EREMI S manifests BB %, ©5-
-deploy-dir B X+ R,

--kustomize-dir (& @& Kustomize £l B KL KR A FHHS &% #89 kustomization.yaml 344,

) ZRiIAE& 2~ config/manifests,
--manifests E IR E
--metadata £ RIS S TTEIER Dockerfile,

--output-dir (F#F&) I ANEB %,
--overwrite NI B TTEIEH Dockerfile 777E, MEZEN]. BIMED true,

--package (Fff&) iSO S LN SO i

-q. --quiet EHRER T,
--stdout JHHA a8 BB AR,
--version (F#FH) H BB B Operator & XU hRAN. (XIEQIEFT B AN Operator A
B
Hfh BR
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o NFE T RS IE# A make bundle #3551 generate bundle TS MEERE, 5S4
Operator,

5.19.5.2. kustomize

generate kustomize &5 85/ Operator £/ Kustomize BRI FH 5,

5.19.5.2.1. ;5%

generate kustomize manifests F & T &R EHEM Kustomize EfliLAK config/manifests B xHH
kustomization.yaml 324, FFHfth Operator SDK ey SN EEH, ERIVERT, XNHHE
LR AR Ul o, BNEREMMERAH, MRIFEMEFAESIXET -interactive=false 17

==

BN

3 5.29. generate kustomize manifests #ric

FRic Uiy
--apis-dir (F#F&) AP| REIE Y MR E 5,
-h, --help generate kustomize manifests FIEBI{E 2.

--input-dir (ZfF&) BEMA Kustomize XHHIB X,

--interactive WiLE N false I, HNSREA Kustomize Eill, MAHRINRERBDIERTRIES
B E LT,

--output-dir (F#F=HR) B A Kustomize X B %,
--package (F#F&) BB,

-q. --quiet EHRER T,

5.19.6. init
operator-sdk init sa 3 #0481 Operator WiH, FHN4AEERHMEMSK scaffolds BRNIIE B &7 R
XA EREALT X :

e boilerplate ¥ A4

o HHFHMZENPROJECT XX

o 1321 #Makefile

e go.mod {4 B B AR

o AT BT EHM kustomization.yaml {4

o BT HEEIRFHBE LHMBRHNT X

e S H Prometheus EFRBHN T S04
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e Z1THY main.go 3

% 5.30. init¥ric
PRic
--help, -h

--plugins (F#&F&£)

--project-version

5.19.7. run

operator-sdk run &3 LR E £ & FIME A E ) Operator BT,

5.19.7.1. bundle

init 65 HRIFEE BhHI

U EMA A kA, BFARCTE, TREHSE
ansible.sdk.operatorframework.io/v1, go.kubebuilder.io/v2. go.kube
builder.io/v3 #1 helm.sdk.operatorframework.io/v1,

TEMA, ®AED 2% 3-alpha (BIAE) .

% 53 FF&Z OPERATOR

run bundle @4 A Operator Lifecycle Manager (OLM) 4T @1 ERE Operator,

R 5.31. run bundle #rid

Pric

--index-image (F#&
&)

--install-mode
<install_mode_value
>

--timeout <duration>

--kubeconfig (string)

-n, --namespace
(FFF&)

--security-context-
config
<security_context>

-h, --help

LB, BINME 2m0s,

FATF CLI &k kubeconfig ST#HIEEE,

IRFE, RREEFIZIT CLITERBIRZEH,

run bundle F&HSBEBHIH.

EHEHFBFANF ARSIk, BiILEEH quay.io/operator-
framework/upstream-opm-builder:latest.

L4 Operator BB IRSSIRA (CSV) XZ#FME, 40 AllNamespaces =
SingleNamespace.

IBEATER pod WEL ETX, RTHESIE restricted 1 legacy. BiMEH
legacy, [

1. restricted 22 t X5 default S ZE[H A %A, BEETIMEFPEE Operator B pod R
A, 1HBH"Complying with pod Z2#E A", MFEKX pod REEANELZER, HSH"T M

B pod REHN,
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Hth B
o HXUREREBAMNIFNE, 1ESH Operator ZHK 7 HiH&,
o &5 pod ZE2MEAN
o THRRHEE podLLHEA

5.19.7.2. bundle-upgrade

run bundle-upgrade F@i % F 2 B A Operator Lifecycle Manager (OLM) U4 @R ERN
Operator,

5 5.32. run bundle-upgrade Fric
ric b
--timeout <duration>  FZBE, BRIAEH 2mOs,

--kubeconfig (string) FATF CLI1EX8 kubeconfig ST#HIEEE,

-n. --namespace MRFE, KREHEFZIT CLIERBB R ZEFE,

(FRreR)
--security-context- IEERATE R pod W&EEL LT, RITFMIESIE restricted #llegacy, EIAES
Conﬁg |egacy° [1

<security_context>

-h, --help run bundle Fér S RIES BYHIH

1. restricted Z£ LT 5 default i ZZE A FAFRE, BEETIMEFPEE Operator B pod 2
A, 1HS[H"Complying with pod Z2#E A", MFE KX pod REEANELZER, HSH"T M
B pod R2HEAN",

HAtbBR
o &5 pod ZE2MEAN

o THMRHEE podLE2HEA

5.19.8. scorecard

operator-sdk scorecard #4572 1T scorecard TEFLUE Operator A B FHIRESHE I, ZHHER
—ANSH, ARG, LIUREFEMTHENER, MRSHIEHRMITE, NEEHI
IR FTE,
5 5.33. scorecard Fric

ric 1 pu

-c,--config (F&F) scorecard BRE M HHHIER R, BOIARREN
bundle/tests/scorecard/config.yaml,
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8% 5% JF&Z OPERATOR

Pric sk

-h, --help scorecard S HIES B

--kubeconfig (string) kubeconfig STHHIBER,

-L. -list B HH IR L i AT LUZ T
-n. --namespace (F BTN R B o 4 22 (6],
RreER)

-0,--output (F#F8) SRR, ATAEN text (BINE) Fjson,

--pod-security FREELRSL LT ETT scorecard Mk, F1FHIE EIE restricted #
<security_context> legacy. ZtiLf&# legacy, [V

-l. --selector (F%# FRRIE 8 LARS E 5B 1T WA i,

&)

-s. --service- FAF I B9AR S, BRINME D default,

account (FfFH)

-x. --skip-cleanup BTN ERRAFRIREE,
-w, --wait-time FFNSERARINT A, 20 35s. ERIME 30s.,
<duration>

1. restricted 22 t X5 default S ZE [ R %A, BEEETIMEFPEE Operator B pod R
A, 1HB[H"Complying with pod Z2#E A", MIFA KX pod REEANELZER, HSH"T M
B pod RE2HEAN",

Hth BHR
o MFEAXiZTTscorecard TEMHFMER, 1ESHEMA scorecard TESGIE Operator,
o &5 pod Z2MEAN
7

fRFEE pod TEEA

371


https://docs.redhat.com/en/documentation/openshift_container_platform/4.15/html-single/authentication_and_authorization/#understanding-and-managing-pod-security-admission

OpenShift Container Platform 4.15 Operator

5 6 = £ OPERATOR &%

ISR LINGIR MM SERE Operator #1177 %8|, 1% Operator 3£ OpenShift Container Platform BY384
Eiith, BIANSR TRREER Operator (FRIEFHHFEA) , FH Cluster Version Operator (CVO) &
I, MNFEA X control plane BT LER, 1ESH OpenShift Container Platform HH) Operator,

LREE AT LUET Administration - Cluster Settings T1EE OpenShift Container Platform Web
il & A EFEEE Operator,
p= Y=

Cluster Operator /A Operator Lifecycle Manager (OLM) #1 OperatorHub &, OLM
#0 OperatorHub & OpenShift Container Platform m FAF & 2 #0152 17 AT 15k 1n2H 4
Operator B Operator Framework B9—&B843,

REAA AL T — %R Operator, MIFESER, HSHERERE,
6.1. CLUSTER BAREMETAL OPERATOR

Cluster Baremetal Operator @ — M aEREETHEE, IAREIEHHEHEEAEA,
BXAAERRENELZER, 580 LLhm £RThRE",

&

Cluster Baremetal Operator (CBO) REFEFERNRFS /KN — NI TR ER TN KRLLBTT
OpenShift Container Platform T &1 AT BT B 4H . CBO Rk metal3 #8%F (H Bare Metal
Operator (BMO) # Ironic F2840M) 1E OpenShift Container Platform EEERIBI— control plane 7 s
L£3i217, CBO A4l OpenShift Container Platform ¥ BSREE S, TR MHRIGE LR,

=]

cluster-baremetal-operator

HinBR
o RHLThEE

6.2. RHLEH Yk

&
OpenShift Bare Metal Event Relay &2 Bare Metal Event Relay B4 #3EHH, Bare Metal E44 Relay f
VHEECEE A Redfish EHEH G IENERHSHREL,

Configuration objects
A LR REEFERIX NS RImERE : H0 webhook ik, WA LAMERLTAEREEREENR :

I $ oc -n [namespace] edit cm hw-event-proxy-operator-manager-config

apiVersion: controller-runtime.sigs.k8s.io/vialpha1i
kind: ControllerManagerConfig
health:

healthProbeBindAddress: :8081
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% 6 = &3 OPERATOR S %

metrics:
bindAddress: 127.0.0.1:8080
webhook:
port: 9443
leaderElection:
leaderElect: true
resourceName: 6e7a703c.redhat-cne.org

TiH

~

hw-event-proxy-operator
CRD
KB EEENER P2 TN FAFRF AT LURE NN, Redfish FEMF R ERFNENEE, WiERBERE, WE. #
HEKX, BRPEAAEFHEE, A HardwareEvent CR i,
hardwareevents.event.redhat-cne.org:
® Scope: Namespaced

® CR:HardwareEvent

® Validation: Yes

6.3. CLOUD CREDENTIAL OPERATOR

%

Cloud Credential Operator(CCO)S =# N EIE/E N Kubernetes B E X HRE Y (CRD)#HITE

I¥, CredentialsRequest B7E X %R (CR) BJCCO @, FiF OpenShift Container Platform 4 {4 {#
AR T B ENRIE K =4t L,

@it 7E install-config.yaml XX {471}y credentialsMode Z#XBARRMI(E, A CCO BE HLULFHR
FEERIEE, MBEEREEREEER, 3T credentialsMode SH I B N ERFERFE (") .

TiH

~

openshift-cloud-credential-operator

CRD
e credentialsrequests.cloudcredential.openshift.io

o Scope: Namespaced
o CR : CredentialsRequest
o Validation: Yes

Configuration objects
AHEEEE.

HAth B
® X F Cloud Credential Operator

e CredentialsRequest B E X %R

6.4. CLUSTER AUTHENTICATION OPERATOR
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&
Cluster Authentication Operator & B R R & FH 41 Authentication BE X IR, FAILLU@TLLTAR
"E:

I $ oc get clusteroperator authentication -o yaml

project
cluster-authentication-operator

6.5. CLUSTER AUTOSCALER OPERATOR

%
Cluster Autoscaler Operator {§ i cluster-api £t &I OpenShift Cluster Autoscaler FIERE.,

project
cluster-autoscaler-operator

CRD
e ClusterAutoscaler : ;X2—NE—MR, BAFEHEEE T BELHIMEE. Operator RN
M2 E 22 A &N default B9 ClusterAutoscaler %8, Bl WATCH_NAMESPACE 115745
EME,
e MachineAutoscaler : It ¥RE T —N T g, HEEIMEANRNMEEANEEBS T B,
min 1 max B9{&. BrIR AT MachineSet X R1VEH B,

6.6. CLUSTER CLOUD CONTROLLER MANAGER OPERATOR
A&

XFF Amazon Web Services (AWS), Google Cloud Platform (GCP), IBM Cloud®, global
Microsoft Azure, Microsoft Azure Stack Hub, Nutanix, Red Hat OpenStack Platform
(RHOSP), #1 VMware vSphere, X4 Operator WIKERIER A (GA) .

%t F Alibaba Cloud 1 IBM Power® Virtual Server, iX4 Operator A1,

Cluster Cloud Controller Manager Operator BIEH B #H7E OpenShift Container Platform L& ER=IZE
2R EEES, Operator £F Kubebuilder #£22#0 controller-runtime %, ©i&jd Cluster Version
Operator (CVO) &%,

EaEUTHH :
® Operator
o HEEMNR
ZIAER T, Operator i@id metrics AR5 /A FF Prometheus FEFREHE,

TiH

~

cluster-cloud-controller-manager-operator
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% 6 = &3 OPERATOR S %

6.7. CLUSTER CAPI OPERATOR

%FF Amazon Web Services (AWS)#1 Google Cloud Platform (GCP)%2%, X/ Operator
VB R EATI I iR s

&
Cluster CAPI Operator #E#" Cluster API BTIREY4EfpEHE, Lt Operator i 5i7E OpenShift Container
Platform 5282 ERE Cluster API T BB EEES,

=]

~

cluster-capi-operator

CRD
e awsmachines.infrastructure.cluster.x-k8s.io

o Scope: Namespaced
o CR:awsmachine
o Validation: No

o gcpmachines.infrastructure.cluster.x-k8s.io

o Scope: Namespaced
o CR:gcpmachine
o Validation: No

o awsmachinetemplates.infrastructure.cluster.x-k8s.io

o Scope: Namespaced
o CR:awsmachinetemplate
o Validation: No

o gcpmachinetemplates.infrastructure.cluster.x-k8s.io

o Scope: Namespaced
o CR: gcpmachinetemplate

o Validation: No

6.8. CLUSTER CONFIG OPERATOR

&
Cluster Config Operator #1475 config.openshift.io fHX L TFES -

e A& CRD,

o EHIHEE LHIR,
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=]

~

cluster-config-operator

6.9. CLUSTER CSI SNAPSHOT CONTROLLER OPERATOR

Cluster CSI Snapshot Controller Operator @ —NRIEEEEINEE, SRS E AR ERET
RHEH, BXEREIENESER, H50 R0 SEThEE .

.

%
Cluster CSI Snapshot Controller Operator Z&F4E4 CSI Snapshot Controller, CSI Snapshot
Controller 157 %11 VolumeSnapshot CRD X5, FHEIE&AIRIBAIOIZFNMRE S EH,

TiH

~

cluster-csi-snapshot-controller-operator

Hith 5w

o CSIRER{EHI2ZThRE

6.10. CLUSTER IMAGE REGISTRY OPERATOR

%

Cluster Image Registry Operator B OpenShift ik registry BIE NS, BEIE registry BIFTAED
B, SiEEEHE,

ARSI, Operator REFEEF PN FIMECE 8/ 2R INB image-registry FHRLA], XRKRTR
BN EBEERANTEERE,

IR &EAB RWHIME BRE L EM image-registry TR, NRE X — PN FRZEMNFIR, Operator fFEHT
TSR R RN B,

Cluster Image Registry OperatorfE openshift-image-registry s & 22 6] iz 1T, FHEBIZAEFH
registry S, registryBIRRAE ELEFN T4 1 3 BUREML T 1% dn & 22 (6] Fh,

project
cluster-image-registry-operator

6.11. CLUSTER MACHINE APPROVER OPERATOR

%
Cluster Machine Approver Operator £S5 8 4% f5 B shilt £ 7% worker 77 15 KH CSR,

%7 F control plane i, bootstrap i m_EH approve-csr RS IEEEES | S ER B oh#t
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% 6 = &3 OPERATOR S %

cluster-machine-approver-operator

6.12. CLUSTER MONITORING OPERATOR

%

Cluster Monitoring Operator EI2F E#T OpenShift Container Platform EEZERE T Prometheus HI5
BN IRHERS,

project
openshift-monitoring

CRD
e alertmanagers.monitoring.coreos.com

o Scope: Namespaced
o CR:alertmanager
o Validation: Yes

® prometheuses.monitoring.coreos.com

o Scope: Namespaced
o CR: prometheus
o Validation: Yes

e prometheusrules.monitoring.coreos.com

o Scope: Namespaced
o CR: prometheusrule
o Validation: Yes

® servicemonitors.monitoring.coreos.com

o Scope: Namespaced
o CR: servicemonitor
o Validation: Yes

Configuration objects

I $ oc -n openshift-monitoring edit cm cluster-monitoring-config

6.13. CLUSTER NETWORK OPERATOR

&
Cluster Network Operator £ OpenShift Container Platform $&%_E %228 FH F 2 L& 4H 4,

6.14. CLUSTER SAMPLES OPERATOR
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Cluster Samples Operator @ — N AEEEIHEE, SHEEAEREIREPERH, AX
AAERIRENESER, HSH LR SR,

&
Cluster Samples Operator EI2Z{i#1E openshift #p$ 22 (7] Y R B R FIARAR .

ERIEEBIN, Operator ROIBRBINEARERE FRRE N HRGRIERMN R, BEENRE—1MEREIEE
FIRMNT R, B E— cluster #1258 configs.samples,

B R 2E T Red Hat Enterprise Linux CoreOS (RHCOS) BJ OpenShift Container Platform £3{&5, 35
[ registry.redhat.io £, R, HEiRtH#EII2EH OpenShift Container Platform &4,

Cluster Samples Operator & & & 7E openshift-cluster-samples-operator 3% 2[5, FFiA
i, OpenShift 53§ registry REYELRT T AP API RS BRI FEARE pull secret 5
registry.redhat.io 1T &P 1IE, MNREE A FR T AF ARG RD registry, NIEE A BIE
openshift &3 % Z2[A] R AREIAN B secret, INIROIEE, XL secret BEAFTHLTUR ST AFTER docker
B config.json IR A,
Cluster Samples Operator BUE& B & X E£HY OpenShift Container Platform & 1ThR A G & FIENR €
Y, Cluster Samples Operator Al flfE, BRARM—NERE, RREFEH OpenShift Container
Platform fR#&, Operator ERLLEREBERBN TGS EBLITIRALE, EFH (inventory) MABR
Bl 5 Bk BB — 4% 2R
RERAEREEIERSMIBR, WREFN Operator EERFMEMAEARTIESR, BR, EFALP, HiRA
FERRTULE, XUEWATRREE R, EAEAXERAERRAIITEN. Jenkins Bk REFHE
BMAEN—ES, FHEETCEHRERR .
Samples Operator BB FIRB & —M&4EER (finalizer) , BREMRFIERUTAA :

e Operator EEMEIRT

® Operator BEEMENR

® Operator £RBERE KR

o KRREHIR

MHBAFEARBTIRIE, Samples Operator & FAERIAER B 508 KR,

project
cluster-samples-operator

Hth TR

® OpenShift RBIZHEE
6.15. CLUSTER STORAGE OPERATOR
==

Cluster Storage Operator e — MR IEEERFTHEE, KEBEANAREIREPER, BXA
REHIENELZER, WS EHRN REIIEE",
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% 6 = &3 OPERATOR S %

&

Cluster Storage Operator % & OpenShift Container Platform &8 ERMEHEINLE, BHRRET
OpenShift Container Platform B ZEBINERHR. B4R E Container Storage Interface (CSI) X3/
2F, ARV FEARMEEFIH,

=]

~

cluster-storage-operator

Configuration
AEEEE.

#wiE
® Operator SIEMFMEE T LLEN JatE HiF MR LIIERINKE, BRE Operator i217, XN EF
BRI B WMIER,
HinFHR
o TFhEINEE

6.16. CLUSTER VERSION OPERATOR

&
£ 2% Operator BEREBINEEMRFE XIS, Cluster Version Operator (CVO) B2 Operator WA MA
H, HAFZBIARETE OpenShift Container Platform /1,

CVO i £ & OpenShift Update Service, LARYEE A # S RIZHEIRATNE B R EFBE RN EHANE R
7B, FERWEERHIRAKREER Operator FIIRE, WREBSTEREGEE, ©EHE OpenShift
Container Platform &M BRR S LIRS,

MEAFEHRARRRUNESER, ES0" T REBRAR DR,

=

~

cluster-version-operator

HiBR
o THRERIRANRRKE

6.17. CONSOLE OPERATOR

==
Console Operator @ —NaEREINRE, EHEEATAREIEHER, NREARE
f2F T Console Operator, MMIEEH MR H T AN, BXAILEEIIEENESE
B, 155 & SR INEE

&

Console Operator TEEBER R EEF4ES OpenShift Container Platform web &, Console Operator
SKFEBINRE, FHEETEHA,

=

~

console-operator
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Hith BHR

® Web 2 &5ThEE
6.18. CONTROL PLANE MACHINE SET OPERATOR

Itt Operator ATAF Amazon Web Services (AWS). Google Cloud Platform (GCP).
Microsoft Azure. Nutanix I VMware vSphere,

-

&
Control Plane Machine Set Operator HE& ¥ OpenShift Container Platform S&£#8 control plane #l,

=N
g

L=

cluster-control-plane-machine-set-operator

CRD
e controlplanemachineset.machine.openshift.io

o Scope: Namespaced
o CR: ControlPlaneMachineSet
o Validation: Yes
Hth BTIR
® X7 control plane #2355

e ControlPlaneMachineSet B & X %R

6.19. DNS OPERATOR
A&
DNS Operator EREFHEIE CoreDNS, LN pod IR AFMENARS. ©IE OpenShift Container Platform
/5 T & F DNS B Kubernetes B 55 4 L,
Operator tRYFREFHIEC & A2 7 IE 8 TEMEIAERE,
o B\ EEIHZ cluster.local,
o HMAZHEAEIE CoreDNS Corefile 3 Kubernetes 4,

DNS Operator & CoreDNS 75— Kubernetes SHF#H S HITEE, ©RER—NMFEHS IP AR
FRNRAFHXNINEE, CoreDNS HEEEHMIFTA T R LiZ1T.

project
cluster-dns-operator

6.20. ETCD %2f OPERATOR
M
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% 6 = &3 OPERATOR S %

etcd £E8¥ Operator BEIHIIT etcd &Y B, B etcd IMIBHIEIR, FHRIME R MERE R,

project
cluster-etcd-operator

CRD
e etcds.operator.openshift.io

o Scope: Cluster
o CR:etcd
o Validation: Yes

Configuration objects

I $ oc edit etcd cluster

6.21. INGRESS OPERATOR

&
Ingress Operator EEEFH EIE OpenShift Container Platform B&H,

=]

openshift-ingress-operator
CRD
e clusteringresses.ingress.openshift.io
o Scope: Namespaced
o CR:clusteringresses
o Validation: No
Configuration objects
e Cluster config
o ZRAEF : clusteringresses.ingress.openshift.io
o L& : default
HERS

$ oc get clusteringresses.ingress.openshift.io -n openshift-ingress-operator default -o
yam|

wiE
Ingress Operator 7E openshift-ingress Tl B % BIRH, FHNBHCIERE

I $ oc get deployment -n openshift-ingress
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Ingress Operator 63 B network/cluster A 5# clusterNetwork[].cidr 3R EZE A ORHIZE (FBRH
) MIZTEHPREMZERX(IPv4, IPv6 SRUHERE) . 170, 05R clusterNetwork R 2 & v6 cidr, I
Ingress Controller fE R4l IPv6 R 21T,

TELLTRBIA, Ingress Operator BIEH ingress IEHIRIFLL IPv4 21T, ENREBE—INERERNSLE
M4 2 IPv4 cidr :

I $ oc get network/cluster -o jsonpath='{.status.clusterNetwork[*]}'
it Bl

I map|cidr:10.128.0.0/14 hostPrefix:23]

6.22. INSIGHTS OPERATOR

pa Y=
Insights Operator @ — N RIILEEFINEE, KHBEARELEIREFER, BXALERH
NEEMEZER, FSH RPN " REEThEE,

%

Insights Operator 1% OpenShift Container Platform ECiE #UIBEFH I H L X BLIE, BIBRATEXREXRE
HREESENEERENENDTEN, XEBIVGET console.redhat.com £ Insights Advisor 5 58%
EEBEE,

=
insights-operator

BCiE
FHRELE,

#=iE
Insights Operator #h3& OpenShift Container Platform Telemetry,
HbBR

® Insights ZhAE

e HNFEA X Insights Operator ] Telemetry BIIFAE R, 1ES X Ticfe(@E L,

6.23. KUBERNETES API SERVER OPERATOR

&

Kubernetes API Server Operator EI2H B #1E OpenShift Container Platform £E8Z /) Kubernetes API
fR%52%. Operator &F OpenShift Container Platform library-go #2242, ©45 Cluster Version Operator
(CVO) —iZ &,

=]

openshift-kube-apiserver-operator

CRD

e kubeapiservers.operator.openshift.io
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% 6 = &3 OPERATOR S %

o Scope: Cluster
o CR: kubeapiserver
o Validation: Yes

Configuration objects

I $ oc edit kubeapiserver

6.24. KUBERNETES CONTROLLER MANAGER OPERATOR
&
Kubernetes Controller Manager Operator E¥FH B #1E OpenShift Container Platform EEBZEH]
Kubernetes Controller Manager, Operator ZF OpenShift Container Platform library-go 122, @it
Cluster Version Operator (CVO) &%,
CaEUTAHS
® Operator
® Bootstrap ;& H R 25
o HETES pod WRERERF
o FEMR
ZIAER T, Operator i@id metrics AR5 /A FF Prometheus FEFREHE,

project
cluster-kube-controller-manager-operator

6.25. KUBERNETES SCHEDULER OPERATOR
&
Kubernetes Scheduler Operator EI2H B H7E OpenShift Container Platform LEZE# Kubernetes i
2R, Operator ZF OpenShift Container Platform library-go #£%32, &5 Cluster Version Operator
(CVO) —fRE,
Kubernetes Scheduler Operator & LA 44 -
® Operator
® Bootstrap ;RN 2R
o HETES pod WRERERF
o MEIR
ZIANER T, Operator @it metrics BRS5AFF Prometheus $EH78#E.

project
cluster-kube-scheduler-operator

Configuration
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Kubernetes iERRFHEERLL T & FHHLE
e MIAECE,
e M spec schedulers.config.openshift.io X SHIELE.

FIAXEEEZRBEE, T JSON FMTRELRIIETEH, UERKBERMMEE.

6.26. KUBERNETES STORAGE VERSION MIGRATOR OPERATOR

&

Kubernetes Storage Version Migrator Operator Tl EIBRIAFHEMRARIE R, TEFME MR AT ki HR
REQEIRIFER, FHLEBIEBIEK,

=

~

cluster-kube-storage-version-migrator-operator

6.27. MACHINE APl OPERATOR

&

Machine API Operator E¥2FF I B Kubernetes AP| B4 E BB E X FRE X (CRD) . #E4I25%]
RBAC W RHEMEL. ©REAKEHDIENATERS,

project
machine-api-operator

CRD
e MachineSet
o N

o MachineHealthCheck

6.28. MACHINE CONFIG OPERATOR
&
Machine Congig Operator B2 H N AERRERAN BRI NEENEH, SIEARLH kubelet 2
[HBIFR B BB A FE .
BUANEG -
e machine-config-server : J I ALEEBIFTH 2514 Ignition EEE.

e machine-config-controller : /1&#125 72 E| MachineConfig X RE X HECE. =4tz
B —H ML BR A B35,

e machine-config-daemon : BTN AFVREE, LIEFHIUENZRAIRSEITE KAV
&,

e machine-config : {RftZ%, EREHEH — VRN TENRERER,

384


https://github.com/openshift/cluster-kube-storage-version-migrator-operator
https://github.com/openshift/machine-api-operator

% 6 = &3 OPERATOR S %

BE

B, AZFFEIESKRHINGEERS 23mmR, VB BERS SN TFFEAMLS, LUEST
EFMN X ENARESRS, FEANEEE, FXMEEM, EEMRRIEDTESR
K (CSR) ¥, Bl kubelet X EHIFPERIGERKLMAEMAER, AL, HSEERN
BFHLXBREER, W secret FEF,

FIBIEN R BIRSG RIR S, O 22623 1 22624 TN SR ERESHN, B WIRE
SRS i~

Hith BTIR
® % TF OpenShift SDN FIZ&HEH .

=]

openshift-machine-config-operator

6.29. MARKETPLACE OPERATOR

Marketplace Operator @ —PNELEKEIHEE, MRAFE, SHEEATLUERE, X
AIEREINEEMNEZER, HSIH L& SRR,

&

Marketplace Operator x@id A5 & H B9 —2H BRI\ Operator Lifecycle Manager (OLM) Bk fE{b T i53E
52 B¥ Operator 5| ASREERIT T2, &% Marketplace Operator fif, E©2 1% openshift-marketplace %%
Z2[A], OLM {R7E openshift-marketplace #p 4 22 A R 255 B SR A B FREF P BAT A n R 2 [,

=]

operator-marketplace

Hih 5w

® Marketplace Zh8E

6.30. NODE TUNING OPERATOR

&

Node Tuning Operator B LAEE B @ T JmdE TuneD SHPHFZ SR E IR T I RE AL, FHEFA
Performance Profile #EHlI28 SKFRIEIRERE, REMBMREN ARFHNEE—ERENRZIMREL,
Node Tuning Operator WA R T — M —M. TR—% 8 sysctl EEEO, HAILURBEEFRAH
FERFEMRME E LHREIEIXE,

Operator ¥} OpenShift Container Platform &281t TuneD sFF#HF2/F 7 — 1 Kubernetes sPFi# 25
HITEE, BRIET BE LHEREMIEXE U H R R BB R R P THAER RN
TuneD SHF#EH, MNMTFIFARKEEBNARE T RLiE1T, 8N TREZT—1

HEREMAIEEREANEMGR, SHBTERMLELILESREX LRI TuneD SFIIRH, B
& TuneD P HERZ AT N FABY T RAUX B EIR,

Node Tuning Operator {#f Performance Profile {2425 35081 B 54 REML{E, MTMSEEE OpenShift
Container Platform [ A2 R IER M RE,
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EHEEARE 7T HRREERE LT REHIiXE, Fa :
* FAZERE kernel-rt,
* HRFIEEE CPU,
o MinfT TEfBEGERE CPU,
A=
BAl, cgroupv2 AXHZEERM CPU M#59%E, Et, MREEAT cgroup v2, NIETREE

EMMREERBEE P RIFAENIT N, NREFEA executeace BTLBE, NAEINEH

cgroup v2,
EhRA 4.1 RE@mhRAH, OpenShift Container Platform fr &R & A& & T Node Tuning Operator,

pa -3
ERHIRAH) OpenShift Container Platform /1, Performance Addon Operator Fi 3 SCE]

BEMERELIE, LAMEHN OpenShift N ATEFELIMKIERERE, £ OpenShift Container
Platform 411 R EHBIRAH, XPIIEER Node Tuning Operator BI—EF 43,

TiH

~

cluster-node-tuning-operator

Hith BHR
o XTEER

6.31. OPENSHIFT API SERVER OPERATOR

%
OpenShift API Server Operator TE5R B &4 F14E4 openshift-apiserver .

project
openshift-apiserver-operator

CRD
e openshiftapiservers.operator.openshift.io

o Scope: Cluster
o CR: openshiftapiserver

o Validation: Yes

6.32. OPENSHIFT CONTROLLER MANAGER OPERATOR

i
OpenShift Controller Manager Operator TESER¥ R R E M 4E OpenShiftControllerManager B 7 ¥ %t
R, HEFERUTAHEES

I $ oc get clusteroperator openshift-controller-manager -o yaml
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% 6 = &3 OPERATOR S %

HE X IR (CRD) openshiftcontrollermanagers.operator.openshift.io AT EE B U TR SRS
HEE:

I $ oc get crd openshiftcontrollermanagers.operator.openshift.io -o yami

L=

cluster-openshift-controller-manager-operator

6.33. OPERATOR LIFECYCLE MANAGER OPERATORS

&

Operator Lifecycle Manager (OLM) ®JEBhA &4, BHMINEEFA Kubernetes R4EN FEF
(Operator) BAR&TE OpenShift Container Platform £EFIZ T XREXARSSHIE S E R, B2 Operator
Framework W—&49, BER—NHEIES, BTFUEXN. BaBETYT BN ARERE Operator,

K 6.1. Operator Lifecycle Manager TEi&

Operators Lifecycle Manager

Install and update across clusters
Namespace A Namespace B

Operator manifest Cluster catalog Apps Apps

OLM BRIAFE OpenShift Container Platform 4.15 Fi21T, fBIEEEEEIE X &Ef L2178 Operator i#1T
L&, ARATF A, OpenShift Container Platform Web 12#| &Rt — BB R, HEHETEN
L%k Operator, LUK WEFEUB BN LUEEFHERE EAIRT A Operator B3,

F& NGB BEBIIRSS ALY, TR AEXAEHNERETEHESNEEREZE. HIEMAHIERSH
5245, BN Operator EfFHEXAIRBAE D,

CRD
Operator Lifecycle Manager (OLM) BB Operator K, %717 : OLM Operator # Catalog
Operator,

& Operator 7 5T & CRD, M CRD 2 OLM HIMEZREAH :

5 6.1. 4 OLM #l Catalog Operator EHEf] CRD

ClusterServic csv OLM R AREFETHIE : &, A, Fir. FrEHR. RES,
eVersion
(CSV)

InstallPlan ip Catal NENRESKFAL CSV MBLIEMN RN ITETIR,
og
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CatalogSour cats Catal & XN FAREFER CSV. CRD M4 SFMEE,
ce rc og

Subscription  sub  Catal AT EITRERYM S PIHERER CSV &H.
og

OperatorGro  og OLM  [EREBER—MRZE A FBFTAE Operator Bti&~ OperatorGroup *f
up R, MEE—RIGLZEAHEECE AR MNEBE LHEIR (CR).

B> Operator iL A TR T HIR :

% 6.2. 1 OLM I Catalog Operator BIEH ¥R

BB mAasE
HE OLM

ServiceAccounts

(Cluster)Roles

(Cluster)RoleBindings

CustomResourceDefinitions (CRD) Catalog

ClusterServiceVersions

OLM Operator
SRBEhFTE CSV RIEEEEMNHIRE, OLM Operator M T EE R CSV FURE LHIN BREF.

OLM Operator AT AIEEFTTE FR ; B aLAEEMER CLI FohflBiX LR, BaktEMERA Catalog
Operator JEOIEXLE TR, XFhXE R 9 BN G LUES R R EHe M i EF R T EN BREEN
OLM {EZRE,
OLM Operator AU T IIER :

1 NRGRAEEFHEERSHRA (CSV) , HEERTHEEK,

2. MRBRER, 1HIZIT CSV HRERE,

A=
| CSV i@ Operator LHREIREK T, F Ai2{TIZREZLFRER,

Catalog Operator
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Catalog Operator i T fRMT A R ERER S A (CSV) URENIEEMIE TR, 74475 E e
FHBERRPEEEVHSELR, FEEAN (FEEFEED) E&FHATARAE,

ERIFEFRTHE, EaLBIE—1 Subscription X/ RKEBEFIFENHES. FHER
I(:A:Tja%a_:rgIg‘;EﬂS:ource MR, LMERIERER, EXRIEFE, EEAKRAAF—1TEEH InstallPlan X RE A
Catalog Operator fEFHLL T T/ENR -

| EEDEEFNENE KR,

2. WREERFUEMREIREITR, MRE :
HHEIFHREMELER CSV, FFIt CSC RN ERITHI TR,

o

b. X FENZESHFTE CRD, FERNINNESEFTHFTIR,

c. X FEBAAEHE CRD, HEIBIEAELN CRD B CSV,
3. MRS EERTHREITIHFANHUBRELINMAERR (BHERB)) .
4. MREFRMITHIFRBeII0BLRE T,

Catalog Registry
Catalog Registry #2fif CSV #1 CRD LMEEELREF IR, FHEMAE XS INE M TTEIE,

package manifest & Catalog Registry FHI—N5&E, ATFREGSINRS CSVEMXK, EHHE

B, FUEIBMREE CSV. EN CSVBAMEIA TAEHR CSV, MHaEH M Catalog Operator 12t T
& CSVEHMEIERRIMAMBNER, BELREMBHLENPAIRA,

o MEFEL[ER, ESH T Operator Lifecycle Manager (OLM) BIZETT,

6.34. OPENSHIFT SERVICE CA OPERATOR

&
OpenShift Service CA Operator mint F &2 Kubernetes fR &5 IR S IE T

=]

~

openshift-service-ca-operator

6.35. VSPHERE [r]Fi#&2% (VSPHERE PROBLEM DETECTOR)
OPERATOR

Aig

vSphere [ 2§ Operator RS AE vSphere LEREBIERE, LURINSFHEEXIE N REM A
& 7],

AR
N

R A Cluster Storage Operator 1M EIELA#ERE L vSphere LI, Cluster Storage
Operator F &2 vSphere [A] #4128 Operator,
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e Operator X#f vSphere £# OpenShift Container Platform &35,

e Operator {8 vsphere-cloud-credentials 5 vSphere 1&15,

e Operator RHUTSFHEBEXRHNE,

Hith 5w

o METMELIEMER, 1HSHEMA vSphere Problem Detector Operator,
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o5 73 OLM 1.0 (AT
57 = OLM 1.0 (B ARTE

7.1. *F OPERATORLIFECYCLE MANAGER 1.0 (3&Z/RFil

B OpenShift Container Platform 4 #1184 1TLA3K, Operator Lifecycle Manager (OLM) E2&1E
OpenShift Container Platform 4 1, OpenShift Container Platform 4.14 5| A 7 FHF OLM B F— &R
AHAENEARTEINEE, EXNHTEEFRN OLM 1.0, WWEFHIESRDZ TRZE FLIRIMRAR OLM I
R, FRINT FIHEE,

BF

OLM 1.0 RE—MEATIINEE. HATITHRERNRLIE ™ MRS FRMNIL (SLA) X
, BYREAREHARE, MERHERELE T INMREhERE]. XERATITThEE A LUE
RAARBA AR, HENSEFLNBRRARTE L,

BRIMEEATUTNREFFEENESZER, HEHABATIRES TR,

1£ OpenShift Container Platform 4.14 A2 OLM 1.0 BRI ER, EIE G A LIRZRLL T IhEE ¢
X ¥ GitOps TERM L FREAMER
OLM 1.0 BiF 1 API fEi{t T Operator EE :

e —/N3f#Y Operator AP| operator.operators.operatorframework.io FH¥7HJ Operator
Controller AR M, B FEEA T API BE B BN REHE LB REM Operator E
B, Xi-EE A SRE gEBE R GitOps RN B bR H E LB,

e Catalog API FB% catalogd ZH4FR#H, 7T OLM 1.0 B9&E M, 5 on-cluster & FinfE S B
%, WERPHULIATREMNNANS, 0 Operator #l Kubernetes "B, XALLEBIRSAA
A Operator 4G IRAMI T I, SEE1BEE. FOEM BN,

MEFLELR, 155 Operator Controller #1 Catalogd,

o T X Operator BHTHILH

B BN BRABHW T, BEARLIEERTRENEHMBITIRA, XAI1EEE G% Operator
BB RAEITES S, MEELER, 1HSHEH Operator,

REM Operator ITAKR
EEAAUEAETFXHNBERRZEMEEUTRENASR

o EF OLMH Operator, ELFHAR OLM K%
o ZEWHHE, ©fIRER Kubernetes ;5 HIEE SES

Ao, WABRNTBRE etcd [ERNRE, MFJEZRER, HSHM BRZRE Operator MIEEE B
Sl

7.0 g
Operator Lifecycle Manager (OLM) B{ES 2SR EBERT BHEMER, 31T Kubernetes & LLL

REAMNARNERE, HENEEEMEMKHEGARS, NEFEEAMT AR (PaaS)ER AR
T, BOHEHYRET REFHE. REATEREEN.
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H OpenShift Container Platform 4 J2 518 OLM BI#JIGhRA, FINBSEA, TETNRHEREMEEL
'’ (¥ Operator) R4 Z R, Operator AL N —1HL D Kubernetes 2585, 5—1=H%
4~ API §" R (CustomResourceDefinition (CRD) —i2igft, LUNEBHRELIAHITIEE,

HEEFIREREPIZIT TS MRAR, OOMHNT—R7REEEEEET R (FIURT Operator) B4
A HE.

7.2. HHEFZR

7.21.OLM 1.0 A8 (FAHT

BE

OLM1o,\E—A$§7k?ﬁZrEIjJam FRTEThEE R ZLLME ™ RS EF XML (SLA) X
¥, BYREAREHATE, AEATHEEETIMERFEREN], XER AT EIhEE o LUE
FHF#%EEQFH%EE’WJ , HFENSEFAMERRERGEL

BRIBEATUTNESZFBEEMESER, BSHBRTTIE L,

Operator Lifecycle Manager (OLM) 1.0 @ &L FEATR -

Operator HI33
Operator Controller & OLM 1.0 B9#%/DH M, #@if API Y& Kubernetes, FAF AU REFERE
Operator M BMEMAR., SHEEEEUTEMNMMENEER.

RukPak
l;%gukPak E—NERAEAAR, BTSN AXTRENSR., EXRRE. BAMKREINEHNER
RukPak 2t A F7E Kubernetes 58 L REZMIHHNABRE SRS, THRHISE Git ©FE. Helm

chart #1 OLM fiZ# &, #AfE, RukPak AILUAZREMAREE, JBRMAIILETH, LUSAMRAKE
ST R,

Catalogd

Catalogd @— Kubernetes &, ©MBEFTXHHBER(FBCO)RNEA, HAHFHEITSHIRM, HE
BEFImER, £ OLM 1.0 MRS RIWMAH, BTHT BRIFEITEH Kubernetes T BIB X E
McEiE, HTREBA - A 2EHRE,

7.2.2. Operator 625 (FARTIN

Operator Controller & Operator Lifecycle Manager (OLM) 1.0 B9#%0veH44, FEFEEM OLM 1.0 H1,
RukPak 0 catalogd, ©fFEFE— API § B Kubernetes, F/AILAZ%E Operator F1¥ &,

8%

OLM1O,\E—A¢§7I<W’)FE Thee. FRATNGIIEER ZLME ™ MRS FLIN (SLA) X
, BYREARHARE, MERHERE T INMRhERE]. XERATIITThEE A LUE
Fﬁ)*’?z%iiftﬁﬁ %ﬁE’\JIJJﬁE HENSEF LM BRREERGEE L.

BRIABRATGEEEXFEEMESER, WSARATIT i F e,

7.2.2.1. Operator API
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Operator Controller &4t 7 —“"#78J Operator API XI5, Bre— TM{FREREE Operator SKHIRYEA B
iR, It operator.operators.operatorframework.io AP| & S E @ B AP BAB BN REH LD
LI Operator B,

HE
£ OLM 1.0 1, Operator M RERESCHM, X5 FHH OLM i AFR[E, Operator ]

2R AEEMsSEEEHE, EABUATHAEX Subscription 1 OperatorGroup
X RIELE,

MEEXZBITHNESZER, H5H 2/ /7 # Operator #4,
Operator X RR

apiVersion: operators.operatorframework.io/vialphat
kind: Operator
metadata:
name: <operator_name>
spec:
packageName: <package_name>
channel: <channel_name>
version: <version_number>

L {HF OpenShift CLI (oc) i, HBTELLIATEH A H OLM 1.0 AR89 Operator %

TREEIRETEM <resource>.<group> &3
operator.operators.operatorframework.io, 40 :

I $ oc get operator.operators.operatorframework.io

INRIBIEERE APIEHBIE R T RI5E Operator 51R, CLI &N FHIH AP
(operator.operators.coreos.com) ;R EIH 45 R 5 OLM 1.0 AHEXK,

Hth BHR

® Operator Lifecycle Manager (OLM)— Multitenancy #1 Operator colocation

7.2.2.1.1. 5 BirhR A B & LR (CR) Al

1E Operator Lifecycle Manager (OLM) 1.0 #, B G A LAEEE L HIR(CR)FFEIAMMILE
Operator 33 BRI B RhR A,

ER Lhsd IR E LU TSR E LB IRARA -
e Channel
o RAS
o hRASEH

INRIZIE CR ARIEENHE, OLM 1.0 RRET1EIEE/E P AEITH Operator 31 BMRHTIRA, HMEE
ERHE L RBEHE, OLM 1.0 B3I EHZE ol LLMILE BT &R & 1ThRA
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W RIEEIER CR A

apiVersion: operators.operatorframework.io/vialphat
kind: Operator
metadata:
name: pipelines-operator
spec:
packageName: openshift-pipelines-operator-rh
channel: latest

@ ZETMEBRIERTHNENRA. MNIENENRERE,

SNRTE CR HIE7E Operator Y BRAIBITARA, OLM 1.0 FLEIEEMMA, HIE CR PIEE B IrhkA
if, OLM1.0 £ B kA % BH AR BB IRhR A

NRERFER P LLED Operator hRA, BT F5N%E Operator B CR, 38 Operator BB FRhR A
¥ Operator BIMRASE 7 BI3E & HI L 1ThR A,

5% T BrhRAH CR RHI

apiVersion: operators.operatorframework.io/vialphat
kind: Operator
metadata:
name: pipelines-operator
spec:
packageName: openshift-pipelines-operator-rh
version: 1.11.1

ﬂ :‘* EBRA, MREEHFEED Operator HI BIRA, EUAFNE CR EHEFRFHIE IR

INRE N Operator Y RE L AMEZHIRASEHE, EALAMERLLKFRBIEEMRASTERE, HEEERK
SEEET, OLM 1.0 2% E A H Operator Controller 247 #) Operator 21 BRI &R HTAR A

B8 7 RASEHEY CR Bl

apiVersion: operators.operatorframework.io/vialpha1
kind: Operator
metadata:
name: pipelines-operator
spec:
packageName: openshift-pipelines-operator-rh
version: >1.11.1

ﬂ EEMBHRASEEAT 1.11.1 fRE, IFELSER, HEH"FHRATEH",

DI EH CR G, BITUTHNRNBEEXH :
Bk

I $ oc apply -f <extension_names.yaml
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7.2.3. Rukpak (3R T )

Operator Lifecycle Manager (OLM) 1.0 £ RukPak ‘HE R EREREERRENS.

BE

OLM1O,\E—AT§7I<W‘)FE Thee. FRATNGIIEER ZLME ™ MRS FHHN (SLA) X
, BYREARHARE, MEFHERLE T INMREhERE ], XERATI TR LUE
FHF#%EECFH%?E’\JI)J%E HENSEF LM BRREERGEEL

BRIABRAT G FEEMESER, WSARATIT i F e,

7.2.3.1. XF RukPak
RukPak B —MNHEBHRABRAR, BTFITENOLATRERD. EXHFRE. BHMNRIBHSIRE,

RukPak 12t F7E Kubernetes £ L ZEZM T HHNARTELSRS, THRAIEIE Git 5%, Helm
chart #1 OLM #4588, sAJE, RukPak AILALLR2MAREE, I BMALOXE T4, LUS B KIERE
B

EEMD L, RukPak B—4H API FIiEHIZR. APIITE NEELERE X (CRD), ATRABHAERFR
ENATURIMAICIEIZITHRE, ZEHESRSET AP
B RAE
#g8a (Bundle)
E N BEEFEHNABTH Kubernetes 5 RE A

A Bk
EEXHRAFESMABHNERER
WHEa Git I

FEERPIEMHA AN Git FHEE
Provisioner

1 Kubernetes &£ E R RN EIERN B HZHIZF
mEanE

& R4 S BB Z RO SEA

7.2.3.2. X FE&ERERF

RukPak H— &I HIZRAERK, #54 provisioners, F&ETE Kubernetes &8 L REZRFEEANR, RukPak
RN EZE API : Bundle 7] BundleDeployment, iXLEHEEITIE, MABRESTNERS, H=R
#£e, HEEEPERTR,

B, WDEBERFEHSEHEFIEER) RukPak : plain provisioner source Ff#E plain+v0 {4 ;
registry provisioner source Operator Lifecycle Manager (OLM) registry+v1 41 &,

B EARFHREEOE—1M— D, BATHASIZEE IDILEH spec.provisionerClassName F£&
# Bundle 71 BundleDeployment %%, filt, ZL@EBEBHZFALURSLE plain+v0 S EIEREH,
REEBHUEE, FERHSNRNEEREFITRH,

B #f2FR1E Bundle #1 BundleDeployment %R BRI R EIS| BB &RRFH TR, X F44 EMML

2, BEGRF2 Bundle FHEMARREERIERF., AF, MR- NMemZfsan
BundleDeployment iR, BE&EFREZEMATIANE, FNTEEXLFRERNERE,
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7.2.3.3. {f48a (Bundle)

RukPak Bundle Xf RICRAIH KPR EMEREERNAR, mEFENDNARIRRERNAE—
B, pod FEEFFIAGEAELN], M Bundle W RESIRARFENDHNBEINRNE. Rit, HHSLRER
B2, TRTRTEMRENAR.

WAL EBITHIT ; S EEBFEFRBOAEEHPIRERENS. ST TURSREMEREFMEN
T, #0¥EEZ provisioner pod Bk H ] tar.gz X1, S Bundle & REAE — PN REH
spec.provisionerClassName FE&, ©¥57 Provisioner X/ RIS IR S Z 55 E S KA,

REHSEHRERERF—Ef AN Bundle X RRHl

apiVersion: core.rukpak.io/vialphat
kind: Bundle
metadata:
name: my-bundle
spec:
source:
type: image
image:
ref: my-bundle@sha256:xyz123
provisionerClassName: core-rukpak-io-plain

MASELR BRI AT,

7.2.3.3.1. R %

1E API fRS5 8545 Bundle % &[5, 44N RukPak REMIE R ERA IR T ZE T4, 3XNTam
MBBRREBFHPE source W—LEMH—FESHNA. BATURD, BEMRBIBABFENELES, £
HRECEFHRASNER TLERER. M TFHERAR BundleTemplate X 5 0/ 89 AL IH 40 S 0 5h 55046
8, BN true,

A B HIA ] 2 M %0 RukPak webhook i flI#iT. It webhook W51l Bundle X RE4, FH A4S
MR B, RENEHHEM spec FERET SRS S HH spec FEEMER., MMRENIFHEE,
] Webhook fFiE4EE %, M AMEMBERS, Hfh Bundle X RFEX (41 metadata 5% status) =
B, CREHMNFAIZH spec FE.

[ZF3 Bundle %%, REZHEHHE spec KM Hlg, UTRAIKEIB—IMHHAS -

$ oc apply -f -<<EOF
apiVersion: core.rukpak.io/vialphat
kind: Bundle
metadata:
name: combo-tag-ref
spec:
source:
type: git
git:
ref:
tag: v0.0.2
repository: https://github.com/operator-framework/combo
provisionerClassName: core-rukpak-io-plain
EOF
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ol

I bundle.core.rukpak.io/combo-tag-ref created

RiE, BIMIASLIERPSTERE RIRE IR

I $ oc patch bundle combo-tag-ref --type="merge’ -p '{"spec":{"source":{"git":{"ref":{"tag":"v0.0.3"}}}}}'
LTt

Error from server (bundle.spec is immutable): admission webhook "vbundles.core.rukpak.io" denied
the request: bundle.spec is immutable

0 RukPak #£ A Webhook &1R46¢h T, ENIHAER spec BRAIZH, HENERMHARNETNEE
Bl 8 — TR Bundle X R 2R AL B,

H—F R AL FEEI
F 2% Bundle Xf R spec FEEAFHZE, {B BundleDeployment & R1hE AT REZS H i ET B SR Ak
X, MEFELNEZ spec FE&., XNIETMEANIT HATREREUTERPEIL

1. FAF7E Bundle % i spec.source FEEHIX BTG, Git 2K Git 1155,

2. BGIERISNEE,. BN ERHED Git 9%, IEAFAMRFESEMIRR LS
Git 7%

3. AT LR, UEEMLIBRIH SRS pod, MRS pod,

MRZEXMIER, T2 PHHATRENE 3 LMAEL. MATBIESRNELR, FHRWEFRA
AESN

X5 pod BT HRM, HA—1 pod WABGRERIRE, MERBITRNHES, REE/HR[HGN
B pod EFFAERHEMT R L, WA, TREFFEGHDIFHED, AEXERIBAHERNERT
ZTARBIE R,

N THEEZ Bundle spec AER BN, HHRLURHASH ERETHENGRN Git 23251,

7.2.3.3.2. TR I

RukPak FHE BB RAE B KHEA., XM Kubernetes YAML JEHRHIE S,

LRTE N RS AENZ plainev0 18X, AR ABELHT (plain+v0) HE T RS EE (plain)
MY FIHEARA (vO),

' plain+v0 R4 & Z schema A v0, XEKEECHREREUEERRZL,

fFlan, TEESRT plain+v0 I HEIXERN, ©lEE— manifests/ B, HEAaESEHEN AR
FRFEM Kubernetes HiR,

plain+v0 #8458 & S =Bl

I $ tree manifests
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manifests

namespace.yam|
service_account.yaml
cluster_role.yaml
cluster_role_binding.yaml
deployment.yaml

BB RLIALT manifests/ B A, HAZELVGE—IMHER, UERAARESEFITURINER
plain+v0 fi4f &, manifests/ B XA IMZRFEN ; FIEBELBULIMTIEZ, BEXFBEX,

BF

AEEFAZHSEENE AN EM manifests/ B XA S ERMRT. SN, MiZIRGE
BIBERBE SHIE R, TAREEFER oc apply 5 N HIXXENFEE IR, SR
YAML 5% JSON X4 B M,

7.2.3.3.3. registry THEF @ H4&

registry R4 =X registry+v1 T4 &8 & —4HLLH Operator Lifecycle Manager (OLM) R4 @& R HL
BIEE S Kubernetes YAML &5,

HibFiR
e |HHY OLM I EIRR

7.2.3.4. BundleDeployment

DIk

H
[=]

BundleDeployment % @1t Ze & FIMHIFR G R E H K Kubernetes SEEFHIR S, S5
ZRIEHEEETREMREIVIFITRHNAS, FHEZHEA RBAC F
BundleDeployment AP| ElIFE EiX LAUBRAIA .

RukPak BundleDeployment API #§[ Bundle ¥R, HXRAENYLFEIRSE. XSEMERIRHA D
BBk AFKEL. BundleDeployment % § eI 8Ei4A SIEFF B IR BHIERA R spec,

5 pod EMASREE LG, WATLHBSERMATIBNRE, WHSEEAH pod R
— 1k,

WA DEZNMRES | BRHA DX EEBFHITER, ERHEEN RIIZIRASHBEBENESERREE L
BB N5 @B FEF —EIL{FM BundleDeployment X Rl

apiVersion: core.rukpak.io/vialphat
kind: BundleDeployment
metadata:

name: my-bundle-deployment
spec:
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provisionerClassName: core-rukpak-io-plain
template:
metadata:
labels:
app: my-bundle
spec:
source:
type: image

55 7% OLM 1.0 (BATI)

image:
ref: my-bundle@sha256:xyz123
provisionerClassName: core-rukpak-io-plain

7.2.4. OLM 1.0 HBYKAIARMT (BT )
Operator Lifecycle Manager (OLM) 1.0 {5 FA & i 171 & 22 25 SR A2 M7 RukPak 48 & B Sk IR .

7.2.41. =

BE

OLM 1.0 RE—MEATIINEE. HATTRERRLNE ™ mARFSFR ML (SLA) X
F, BYREARHARE, MEFHERLE T INMNEhERE ], XERATITThEE AT LUE
RAARBIA AR, HENSEFLNBRRMARBE L,

BRIBEATUTNESZFBEEMESER, BESHBRTTIE L,

RAE—HIHE, BHaSEEBTNMAITUTERE

o RETRLIUKIRRHNE 7 — D E MG SRR REE 2

o REHNREEWAR I RERVHSHENIHGS

o EHPHERFRRIMRBEN S — M4 a

7.2.4.1.1. -0 : BThfEAT
AFREEREEGU TR RMTEGZ AMB :

=48 Av0.1.0 =48 B latest
OGS OGS
B4 Cv0.1.0 B44a D latest

4, AP RER ABREAEZEER v0.1.0,

&35 OLM 1.0 NS BRI

wHa
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23 (constraint)

e v0.1.0 {&ifiF C v0.1.0
o AEEE v0.1.0

e BIKiF D

Rt
o MRARSE:
o Av0.1.0
o Blatest
o Cv0.1.0

o D latest

7.2.41.2. ;=P - FEEhEOfE AT
RAFREELZEEGU TR RMTEGZ AMB :

e Av0.1.0 Bia B latest
INCTED! INCTED!
¥ E C v0.1.0 44 Cv0.1.0

b4, AP HEN A RAEEZ v0.1.0,
&35 OLM 1.0 NS BRI

wHa

3 (constraint)

e v0.1.0 {&ifiF C v0.1.0
o AEEE v0.1.0

e v0.1.0 {&ifiF C v0.1.0

Ll
o fERFERE:
o TIRfRR, KN Av0.1.0 EE C v0.1.0, ;X5 B latest EZ C v0.2.0 t54ZE
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7.2.5. Catalogd (#ATFIH)

Operator Lifecycle Manager (OLM) 1.0 {£ catalogd 4 R H 5REEE Operator #1§ E B x.

B

OLM 1.0 RE—MEATIINEE. HATTHRERRLIE ™ MRS FRMNIL (SLA) X
, BYREARHARE, MERHERE T IMREhERE ], XERATI TR LUE
AARBIA AR, HENSEFLNBRRMARBTE L,

BRIABRAT G FEEMESER, WSARATIT i F e,

7.2.5.1. %F OLM 1.0 Y H >

IR BT LA#E A catalogd A i) Kubernetes " BBIE %, 40 Operator Fl3EHIg%, MMAI AT RENA
A, Catalogd @—4 Kubernetes "B, NEBEER M nEIBEXANS, FHE2MARSH Operator Lifecycle
Manager (OLM) 1.0 E#B—E84%, B#l, catalogd BEBEITEH I L NBHEENE NS,

B

IMRIE A REX B W— B FE Operator FY &, MEZEATRRKKW, HESFBRIEEIT
B4R, XIRENUTERR :

o MMRAEEHARET mulitple BE, OLM 1.0 ABIEELE Operator Y EI1E
E B SRBIHLEL,

® Operator Lifecycle Manager (OLM) 1.0 Fr Q4K R4 8 B &2 b T R E MR
& Operator MY RERE A HIRF N4 S HIME— B HR,

HiBR
o ETXMHMBX

7.2.5.1.1. OLM 1.0 FR4TigIR 4t Operator H%

Operator Lifecycle Manager (OLM) 1.0 BRA N EIRLLIGIRMLE Operator B3%, MR EBEEE P RINLLIG
REVE R, HFHERUIE—IEELHEE (CR), FNENAEER. UTEEXHER (CR) RFIIERT
g0{A 2 OLM 1.0 Il B SR %R,

BT
MREFEAEEERE registry EBIBR, 13K A registry.redhat.io FIZLIEIR A

Operator B3, MiniAa—1EFE openshift-catalogd iy 22 8] 8 pull secret, HIFEE
%ER, HEBH"NELRZL registry EIEEME EEIE pull secret”,

Red Hat Operator B3&Rfl

apiVersion: catalogd.operatorframework.io/vialpha1l
kind: Catalog
metadata:
name: redhat-operators
spec:
source:
type: image
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image:
ref: registry.redhat.io/redhat/redhat-operator-index:v4.15
pullSecret: <pull_secret_name>
pollinterval: <poll_interval_duration> ﬂ

ﬂ BRI IR registry DUREREHT B IR T Z BT (6] (8] R, BRIME S 24h, BRI SIER (s). 2
B (m) FNES (h), BZERRIH, HXESE, W0s,

IAIEB Operator BRI

apiVersion: catalogd.operatorframework.io/vialphal
kind: Catalog
metadata:
name: certified-operators
spec:
source:
type: image
image:
ref: registry.redhat.io/redhat/certified-operator-index:v4.15
pullSecret: <pull_secret_name>
pollinterval: 24h

Community Operators B3kl

apiVersion: catalogd.operatorframework.io/vialpha1l
kind: Catalog
metadata:
name: community-operators
spec:
source:
type: image
image:
ref: registry.redhat.io/redhat/community-operator-index:v4.15
pullSecret: <pull_secret_name>
pollinterval: 24h

T SERRPRINE R

CETRIY
I $ oc apply -f <catalog_name>.yaml ﬂ

Q {5 B% CR, 10 redhat-operators.yaml,

Hith 5w
o HEEEPRMER

o X TFLIIEIRMHH Operator B

7.3. \ OLM 1.0 F B kL% OPERATOR (3 KTl i)
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SRTENTEEERRNIN R S5KE Operator # Kubernetes ' B&E &, Operator FENE™ @A

RENXLERFF, HEAKERMERE, EAILITF % 2B KA Operator #1I REIARA, #hTH
T B,

£ Operator Lifecycle Manager (OLM) 1.0 B RIFARTI M AR A, eI LA B E L HR(CR)M CLI B
AR A XN EE B & Operator,

BF

OLM 1.0 RE—MEATIINEE. HATITRERRLIE ™ mARFSFRMNIL (SLA) X
F, BYREARHARE, MEFHERLE T IMREhERE]. XERATITThEE AT LUE
RAARBA AR, HENSEFLNBRRMARBE L,

BRBRATGEXFFEENELZER, ESHAT NI 7 EH,
7.3.1. FREM

o {FHFHEA cluster-admin F{REINK 177 7] OpenShift Container Platform &&%
P2y~

XFF OpenShift Container Platform 4.15, &HF OLM 1.0 BRI ER 2 & F CLI
B, 74, BEEOBIUEREEARZE (40 Import YAML #1 Search TiH) &
web ZHIEHRAUEMEBFERINR, B2, A OperatorHub # Installed
Operators THEHE AR TR OLM 1.0 A4,

o 7% Efh/= F TechPreviewNoUpgrade ZhaE &

D

==
(=

757 TechPreviewNoUpgrade TAESEIS Tk Y, ML RIAES., T
1 E f 4 S B o X LT B,

o EMEMTI L E&R&FEH OpenShift CLI (oc)
Heth BT

o fHEFZHEEI /S AThRE

7.3.2. XF OLM 1.0 FYE %
IR AT LA#E A catalogd A i) Kubernetes § BHIE %, 40 Operator #13EHI2%, MMAIN AT REHA

A, Catalogd @—1* Kubernetes ¥'[&, NEBEER T mEIBEXANS, FHE2MARSH Operator Lifecycle
Manager (OLM) 1.0 E4B—E84%, B#l, catalogd BEB8EITEH LA NBHREENERHNE.
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BE

IMRIE A REZ B W—RFEY Operator FY &, MEEATRKKW, HESFBRIEEIT
B4R, XIRENUTERR :

o MNRELBAHRET mulitple BX, OLM 1.0 REIEELRE Operator Y BIf15
E B SKHINLE,

® Operator Lifecycle Manager (OLM) 1.0 FR BRI fR 47 55 E £ 8 b A T L& MIFR
A Operator ¥ AR A HAHHT SR S HIHE— & 7R,

HinBR
o ETFTXHMBXR

7.3.3. OLM 1.0 41§12 {#t# Operator Bk

Operator Lifecycle Manager (OLM) 1.0 BRA N EIRLLIGIRMHLE Operator B 3%, MR EBEEE P IRINLLIG
REVE R, FHFHERUIE—IEELERE (CR), FNENAEER., UTEEXHER (CR) RFIERT
g0{A 2 OLM 1.0 I B SR %R,

B

MREFAEEERS registry LBIBR, 13K A registry.redhat.io FIZLIEIRHHY
Operator B3, N/JiA—13EEE openshift-catalogd 454 Z2[A]BY pull secret, HIHEE
%ZER, HEBH"NELRZL registry EIEEME E A pull secret”,

Red Hat Operator B3& %l

apiVersion: catalogd.operatorframework.io/vialpha1l
kind: Catalog
metadata:
name: redhat-operators
spec:
source:
type: image
image:
ref: registry.redhat.io/redhat/redhat-operator-index:v4.15
pullSecret: <pull_secret_name>
pollinterval: <poll_interval_duration> 0

ﬂ 1B E LR registry LURERCHT SR R Z BONT (8] [AIFR. ERIMEDN 24h, BREMBIED (s). 2
B (m) FNES (h), BERRIH, HXESE, W0s,

AIERI Operator H&xfl

apiVersion: catalogd.operatorframework.io/vialpha1l
kind: Catalog
metadata:
name: certified-operators
spec:
source:
type: image
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image:
ref: registry.redhat.io/redhat/certified-operator-index:v4.15
pullSecret: <pull_secret_name>
pollinterval: 24h

Community Operators B3kl

apiVersion: catalogd.operatorframework.io/vialpha1l
kind: Catalog
metadata:
name: community-operators
spec:
source:
type: image
image:
ref: registry.redhat.io/redhat/community-operator-index:v4.15
pullSecret: <pull_secret_name>
pollinterval: 24h

T SERBEFRMER :
BEHA
I $ oc apply -f <catalog_name>.yaml ﬂ

Q {8 B% CR, 10 redhat-operators.yaml,

HibFR
o NIEBHELRZ registry EMIE FAIEE pull secret
o HEEHEHARIMBR

o XTLIIEIRMAEM Operator Bk

7.3.4. WIEBEHERE registry EHIB F A pull secret

MREFRIEEELRS registry LB, #1%EH registry.redhat.io BIZLIEIR 489 Operator B3%,

A —"NEFZ openshift-catalogd 5% 22 [5]BY pull secret,

55 7% OLM 1.0 (BT

B#il, catalogd T5i%kM OpenShift Container Platform &£ EX 2 fF pull secret,

Catalogd REEZEUVH ERE © I % 22 B AR secret BI5| A,

SeREH
o L& registry BUERKEIL

o T {Fiufi &%/ Docker 5 Podman

it

ipA

e

b))

405



OpenShift Container Platform 4.15 Operator

o MBMBLEH—NHEARL registry FIEREILH .dockercfg X4, iHZTUTaRSEIE—D
pull secret :

$ oc create secret generic <pull_secret_name> \
--from-file=.dockercfg=<file_path>/.dockercfg \
--type=kubernetes.io/dockercfg \
--namespace=openshift-catalogd

--from-file=.dockercfg=/home/<username>/.dockercfg \
--type=kubernetes.io/dockercfg \

$ oc create secret generic redhat-cred \
--namespace=openshift-catalogd

‘ Bl 7.1 RBIRS

o MRBMBLEH—NHERE registry FIEZEILH $HOME/.docker/config.json X4, iHiz1TLL
TS AIE—1 pull secret :

$ oc create secret generic <pull_secret_name> \
--from-file=.dockerconfigjson=<file_path>/.docker/config.json \
--type=kubernetes.io/dockerconfigjson \
--namespace=openshift-catalogd

--from-file=.dockerconfigjson=/home/<usernamex/.docker/config.json \
--type=kubernetes.io/dockerconfigjson \

$ oc create secret generic redhat-cred \
--namespace=openshift-catalogd

‘ Bl 7.2. ZBIHS

o MRIMEBRE registry WEFKEIEM Docker BEBE XX, EiZTUL TSI pull secret :

$ oc create secret docker-registry <pull_secret_name>\
--docker-server=<registry_server>\
--docker-username=<username> \
--docker-password=<password> \
--docker-email=<email> \
--namespace=openshift-catalogd

--docker-server=registry.redhat.io \
--docker-username=username \
--docker-password=password \
--docker-email=user@example.com \

B 7.3. "l
$ oc create secret docker-registry redhat-cred \
--namespace=openshift-catalogd
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7.3.5. ERERIRINE &
BEERPRMER, B BRERLHRCRFEN AL,

FEREMH
o MREMFEAITLELLS registry MBS, 03K A registry.redhat.io BIZL1E1R 8 Operator B
&, Masiia—13EH 2l openshift-catalogd #n & 22 [AIHY pull secret, MHEEZER, HSH"N
ERL registry EFEEME RO pull secret”,
it =3
1. AIBRBRBELFIR(CR), MTFEIRMR :

redhat-operators.yaml 7~ {5l

apiVersion: catalogd.operatorframework.io/vialphai
kind: Catalog
metadata:
name: redhat-operators
spec:
source:
type: image
image:
ref: registry.redhat.io/redhat/redhat-operator-index:v4.15 0
pullSecret: <pull_secret_name>

pollinterval: <poll_interval_duration> 9

f spec.source.image F& 15 E B KA R,

Q INREMBERIEEELRE registry £, %0 registry.redhat.io, EGIE—1NEHEE
openshift-catalog #p# 22 [A]#Y pull secret,

HEERIILAZ registry BURBEGHTEV R R RN (F]FIfR. BIAETY 24h, BRAM SIEW
(s). ##h (m) MU/NEF (h), BRI, HEXEFIE, 10s.

2. BT T REEEPRME X
I $ oc apply -f redhat-operators.yaml
i Bl
I catalog.catalogd.operatorframework.io/redhat-operators created
o ZATLATFan S LIS IE B KBRS -
a. IBITU TSR EBRXEEAHA :

I $ oc get catalog
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408

i =l

NAME AGE
redhat-operators  20s

b. 2T T &S, REBFKKRE

$ oc describe catalog

i Bl
Name: redhat-operators
Namespace:
Labels: <none>

1]
2]

Annotations: <none>
APl Version: catalogd.operatorframework.io/vialphai
Kind: Catalog

Metadata:
Creation Timestamp: 2024-01-10T16:18:38Z
Finalizers:
catalogd.operatorframework.io/delete-server-cache
Generation: 1
Resource Version: 57057
uID: 128db204-49b3-45ee-bfea-a2e6fc8e34ea
Spec:
Source:
Image:
Pull Secret: redhat-cred
Ref: registry.redhat.io/redhat/redhat-operator-index:v4.15
Type: image
Status:
Conditions:
Last Transition Time: 2024-01-10T16:18:55Z
Message:
Reason: UnpackSuccessful 9
Status: True
Type: Unpacked
Content URL: http://catalogd-catalogserver.openshift-

catalogd.svc/catalogs/redhat-operators/all.json
Observed Generation: 1
Phase: Unpacked 6
Resolved Source:
Image:
Last Poll Attempt: 2024-01-10T16:18:51Z
Ref: registry.redhat.io/redhat/redhat-operator-index:v4.15
Resolved Ref: registry.redhat.io/redhat/redhat-operator-
index@sha256:7b536ae19b8e9f74bb521c4a61e5818e036ac1865a932f2157c6c9a766b2e

ead ﬂ

Type: image
Events: <none>
ik B SR BIR .

BREFLFHIRSHRE,
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BB RME&RBI A,

© ErzEiEnn.

HbBER
o NIEBEELRZ registry BB FAIE pull secret

7.3.6. MB k&, Operator

EEEPRMERE, EAUERNERUEREREMN Operator MY B, EEIWE KA, ETimOF%
& BRIRS 2RSS

IE=S 0
° 1@3 EE%E‘* I:F' /d\\m] E i

e EXK|jqCLIITE,

1. 217U T4, 7£ openshift-catalogd 442 22 (7] th % & B XRS5 2RSS -
I $ oc -n openshift-catalogd port-forward svc/catalogd-catalogserver 8080:80
2. BTUTHS, EAMTEBFRE JSON X :

$ curl -L http://localhost:8080/catalogs/<catalog_names>/all.json \
-C - -0 /<path>/<catalog_name>.json

Bl 7.4. =~plee s

$ curl -L http://localhost:8080/catalogs/redhat-operators/all.json \
-C - -0 /home/username/catalogs/rhoc.json

3. BT TSz —RE BXHH Operator M¥ BFIZE.

BF

B#l, Operator Lifecycle Manager (OLM) 1.0 2 Webhook M99 &, FF
BoiE N {F A AlINamespaces Z#&iE, £ webhook SRETH A SKIEE B L
[T BREERE,

T8RS, MARE RSUEFIRE Operator F1¥ &I :

/<path>/<filename>.json

i
I $jq-s"[] | select(.schema == "olm.package") | .name'\
I B 7.5. FIRS
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/home/username/catalogs/rhoc.json

Bl 7.6. Hith =Bl

NAME AGE

"3scale-operator"

"advanced-cluster-management"

"amg-broker-rhel8"

"amg-online"

"amq7-interconnect-operator”

"ansible-automation-platform-operator"

"apicast-operator"

"aws-efs-csi-driver-operator"”

‘ I $jq-s [l | select(.schema == "olm.package") | .name" \
"amqg-streams"
"ansible-cloud-addons-operator”
"aws-load-balancer-operator"

"bamoe-businessautomation-operator"
"bamoe-kogito-operator"
"bare-metal-event-relay"
"businessautomation-operator”

o Z{TLAT a4, IKEXZFF AlINamespaces ZEERMH IR, BERMAKIE KX
{# A3 webhook :

$ jq -c 'select(.schema == "olm.bundle") | \
{"package":.package, "version":.properties|] | \
select(.type == "olm.bundle.object").value.data | @base64d | fromjson |\
select(.kind == "ClusterServiceVersion" and (.spec.installModes][] | \
select(.type == "AllNamespaces" and .supported == true) |= null) \
and .spec.webhookdefinitions == null).spec.version}' \
/<path>/<catalog_name>.json

Bl 7.7. B Bl
{"package":"3scale-operator","version":"0.10.0-mas"}
{"package":"3scale-operator","version":"0.10.5"}
{

{
{
{
{
{
{
{
{
{
{
{
{

"package":"3scale-operator”,"version":"0.11.0-mas"}
"package":"3scale-operator”,"version":"0.11.1-mas"}
"package":"3scale-operator”,"version":"0.11.2-mas"}
"package":"3scale-operator”,"version":"0.11.3-mas"}
"package":"3scale-operator”,"version":"0.11.5-mas"}
"package":"3scale-operator”,"version":"0.11.6-mas"}
"package":"3scale-operator”,"version":"0.11.7-mas"}
"package":"3scale-operator”,"version":"0.11.8-mas"}
"package":"amg-broker-rhel8","version":"7.10.0-opr-1"}
"package":"amq-broker-rhel8","version":"7.10.0-opr-2"}
"package":"amq-broker-rhel8","version":"7.10.0-opr-3"}
"package":"amq-broker-rhel8","version":"7.10.0-opr-4"}
"package":"amg-broker-rhel8","version":"7.10.1-opr-1"}
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{"package":"amq-broker-rhel8","version":"7.10.1-opr-2"}
{"package":"amq-broker-rhel8","version":"7.10.2-opr-1"}
{"package":"amq-broker-rhel8","version":"7.10.2-opr-2"}

4. BT T4, K& Operator S BHTHIEMAS :

$jq-s"[] | select( .schema == "olm.package") | \
select( .name == "<package_name>")' /<path>/<catalog_namex>.json

Bl 7.8. ~Bles T

$jq-s"[] | select( .schema == "olm.package") | \
select( .name == "openshift- plpelines-operator-rh")'\
/home/username/rhoc json

Bl 7.9. it =Bl
{
"defaultChannel": "stable",
"icon": {
"baseb4data": "PHN2ZyB4bWxu..."

"mediatype": "image/png"

b

"name": "openshift-pipelines-operator-rh",
schema“ "olm.package"

7.3.6.1. & W B%&EiH)
AT LUE A jg CLI TEEIRB X,

K7L ELEHOEN

i Request (iF3K)

BT RYHE
$jq-s"[] | select( .schema == "olm.package") | \
.name' <catalog_namex>.json

4n
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i Request (iE3K)

% # AlINamespaces

LREXBTER $ iq -c 'select(.schema == "olm.bundle") | \
Webhook B4 & {"package":.package, "version":.properties[] | \

select(.type == "olm.bundle.object").value.data | \

@baseb4d | fromjson |\

select(.kind == "ClusterServiceVersion" and (.spec.installModes][] | \
select(.type == "AllNamespaces" and .supported == true) != null) \
and .spec.webhookdefinitions == null).spec.version}' \
<catalog_names>.json

BHassE

$jq-s"[] | select( .schema == "olm.package") | \
select( .name == "<package_name>")' <catalog_names>.json

P HEIE X Blob
$jq-s[] | select( .package == "<package_name>")"\
<catalog_names>.json

i Request (iF3K)

B HhrySiE
$jq-s"[] | select( .schema == "olm.channel" ) | \
select( .package == "<package_name>") | .name'\
<catalog_names>.json

S B RR A
$jq-s"[] | select( .package == "<package_name>") |\
select( .schema == "olm.channel" ) |\
select( .name == "<channel_name>") |\
.entries | .[] | .name' <catalog_name>.json

o B BIRATHR

* $jq-s"[] | select( .schema == "olm.channel" ) | \
select ( .name == "<channel>") |\
o FHBRE select( .package == "<package_name>")'\

<catalog_names>.json

x7.3. B NiEaEM

i Request (iF3K)
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i Request (iE3K)

BHahiae

$iq-s"[] | select( .schema == "olm.bundle" ) |\
select( .package == "<package_name>") | .name'\
<catalog_names>.json

i I
o RN $jq-s [l | select( .schema == "olm.bundle" ) |\

o THM API select ( .name == "<bundle_name>") |\
select( .package == "<package_name>")"\
<catalog_names>.json

7.3.7. MB3x% % Operator

Operator Lifecycle Manager (OLM) 1.0 X ##f¥ Operator #1¥ B EH R E K& . ERILLEIOERE
L EGR(CR)FIS E N RIS R K M B K %24 Operator 51 B,

HE
BAl, OLM1.0 ZHFFELUTREMZRE Operator 11 & :
e Operator ¥ B 7 AllNamespaces Z&EIE,

e Operator S{ EBAREEME A Webhook,

8/ Webhook (15 E #n % Z2 [A| 6889 Operator Fl¥ BT AR E,

=S5
° 1@35&%%1%4://]\\7]”5%
o METHTBRXHHAMEIR,

e E&K|jqCLIITE,

1 BESERUTEER, OEBRXERMBEIARPIFIEMRAER :
a. TS, MATERGSHIRELESIR -

select( .package == "<package_name>") |\
.name' /<path>/<catalog_namex>.json

iz
| $jq-s"[] | select( .schema == "olm.channel" ) | \
‘ B17.10. FHIRS
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select( .package == openshlft pipelines-operator-rh") |\
.name' /home/username/rhoc.json

| | $jq-s[] | select( .schema == "olm.channel" ) | \

Bl 7.11. Rl

"latest"

"pipelines-1.11"
"pipelines-1.12"
"pipelines-1.13"

b. BT T &S, KEVIER X BHRATIEK

$jq-s"[] | select( .package == "<package_name>") |\
select( .schema == "olm.channel" ) | \

select( .name == "<channel_name>") | .entries | \
]| .name' /<path>/<catalog_name>.json

Bl 7.12. =PGRS

$iq-s"[] | select( .package == "openshift-pipelines-operator-rh™ ) | \
select( .schema == "olm.channel" ) | select( .name == "latest" ) | \
.entries | .[] | .name' /home/username/rhoc.json

1 7.13. B =Bl

"openshift-pipelines-operator-rh.v1.12.0"
"openshift-pipelines-operator-rh.v1.12.1"
"openshift-pipelines-operator-rh.v1.12.2"
"openshift-pipelines-operator-rh.v1.13.0"

"openshift-pipelines-operator-rh.v1.11.1"
"openshift-pipelines-operator-rh.v1.13.1"

2. BIB—NRLLLTFRAIN CR :

pipelines-operator.yaml CR 75

apiVersion: operators.operatorframework.io/vialpha1l
kind: Operator
metadata:
name: pipelines-operator
spec:
packageName: openshift-pipelines-operator-rh
channel: <channel>
version: "<version>"

Hep:
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<channel>
Ak IR ERENEHN TG SIEESE, 10 pipelines-1.11 =X latest,
<version>

ik EECERENEHNYMG SRRASRASEHE, M 1.11.1, 1.12.x 3 >=1.12.1, 40
REZER, HEMH"THBELFRCRIEE BV RAE" "SRR ASEH",
BE

INRIEZLARE S AW —RFH Operator Y &, NRETREREKY, HFES
BILETTHER, I2ENUTERR :

o MIRFEEEHRET mulitple B%, OLM 1.0 REIEEZLE Operator ¥
RRIT18 %€ B KHINLE,

® Operator Lifecycle Manager (OLM) 1.0 KT fRIT S ELE P AT %
KHIFTA Operator FY BERE ARG R4 SHIME— &R,

3. IBfTLAT a4, ¥ CRIMFARIER
I $ oc apply -f pipeline-operator.yaml
it B
I operator.operators.operatorframework.io/pipelines-operator created
1. 21T TFH4, L YAML #&= & & Operator 5 B CR :
I $ oc get operator.operators.operatorframework.io pipelines-operator -o yami

YNRIBAE Operator Y RHEY CR RIEENE S E RASERH, OLM1.0 AR ER
SHPLENBITRE, NKET CRPIEENRAMIGER R,

MREERRENFEMRA, ENF spec.source.image.ref FEHIRH SHA
5 B xRS AT

kind: Operator
metadata:
annotations:
kubectl.kubernetes.io/last-applied-configuration: |

{"apiVersion":"operators.operatorframework.io/vialphai","kind":"Operator","metadata":
{"annotations":{},"name":"pipelines-operator"},"spec":
{"channel":"latest","packageName":"openshift-pipelines-operator-rh","version":"1.11.x"}}

Bl 7.14. K th = pl
| apiVersion: operators.operatorframework.io/vialphat

415
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416

creationTimestamp: "2024-01-30T20:06:092"
generation: 1
name: pipelines-operator
resourceVersion: "44362"
uid: 4272d228-22e1-419e-b9a7-986f982ee588
spec:
channel: latest
packageName: openshift-pipelines-operator-rh
upgradeConstraintPolicy: Enforce
version: 1.11.x
status:
conditions:
- lastTransitionTime: "2024-01-30T20:06:15Z"
message: resolved to "registry.redhat.io/openshift-pipelines/pipelines-operator-
bundle@sha256:€09d37bb1e754db42324fd18c1cb3e7ce77e7b7fcbf4932d0535391579938
280"
observedGeneration: 1
reason: Success
status: "True"
type: Resolved
- lastTransitionTime: "2024-01-30T20:06:31Z"
message: installed from "registry.redhat.io/openshift-pipelines/pipelines-operator-
bundle@sha256:€09d37bb1e754db42324fd18c1cb3e7ce77e7b7fcbf4932d0535391579938
280"
observedGeneration: 1
reason: Success
status: "True"
type: Installed
installedBundleResource: registry.redhat.io/openshift-pipelines/pipelines-operator-
bundle@sha256:e09d37bb1e754db42324fd18c1cb3e7ce77e7b7fcbf4932d0535391579938
280
resolvedBundleResource: registry.redhat.io/openshift-pipelines/pipelines-operator-
bundle@sha256:€09d37bb1e754db42324fd18c1cb3e7ce77e7b7fcbf4932d0535391579938
280

2. BT T a S, RIEXHASMBENER :

I $ oc get bundleDeployment pipelines-operator -o yaml

Bl 7.15. Kt =Bl

apiVersion: core.rukpak.io/vialphat
kind: BundleDeployment
metadata:
creationTimestamp: "2024-01-30T20:06:15Z2"
generation: 2
name: pipelines-operator
ownerReferences:
- apiVersion: operators.operatorframework.io/vialpha1
blockOwnerDeletion: true
controller: true
kind: Operator
name: pipelines-operator
uid: 4272d228-22e1-419e-b9a7-986f982ee588
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resourceVersion: "44464"
uid: 0a0c3525-27e2-4¢93-bf57-55920a7707¢c0
spec:
provisionerClassName: core-rukpak-io-plain
template:
metadata: {}
spec:
provisionerClassName: core-rukpak-io-registry
source:
image:
ref: registry.redhat.io/openshift-pipelines/pipelines-operator-
bundle@sha256:€09d37bb1e754db42324fd18c1cb3e7ce77e7b7fcbf4932d0535391579938
280
type: image
status:
activeBundle: pipelines-operator-29x720cjzx8yiowf13a3j75fil2zs3mfw
conditions:
- lastTransitionTime: "2024-01-30T20:06:15Z"
message: Successfully unpacked the pipelines-operator-
29x720cjzx8yiowf13a3j75fil2zs3mfw
Bundle
reason: UnpackSuccessful
status: "True"
type: HasValidBundle
- lastTransitionTime: "2024-01-30T20:06:28Z"
message: Instantiated bundle pipelines-operator-29x720cjzx8yiowf13agj75fil2zs3mfw
successfully
reason: InstallationSucceeded
status: "True"
type: Installed
- lastTransitionTime: "2024-01-30T20:06:40Z"
message: BundleDeployment is healthy
reason: Healthy
status: "True"
type: Healthy
observedGeneration: 2

o I5TEBIRRAN A E LHIR(CR)THI

o TRIRASEH

7.3.8. BT Operator
KA OB Fah4miE B E L FHR(CR)F N A Bk E#T Operator 51 B,

FRFH
BEREBX,

BETET BRXHHEBEIR,

B &% Operator I B,
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e EXK|jqCLIITE,

ff

i
1 BESERUTEER, & BRXERMBEIARPHIEMRAER :
a. TS, MATERESHIRELESIR :

S

$jq-s[] | select( .schema == "olm.channel" ) | \
select( .package == "<package_name>") |\
.name' /<path>/<catalog_namex>.json

Bl 7.16. w5

$jq-s[] | select( .schema == "olm.channel" ) | \
select( .package == openshlft pipelines-operator-rh") | \
.name' /home/username/rhoc.json

L IWAVE TR

"latest"

"pipelines-1.11"
"pipelines-1.12"
"pipelines-1.13"

b. 2T T e S, KEVIER X BHRATIEK

$jq-s[] | select( .package == "<package_name>") |\
select( .schema == "olm.channel" ) | \

select( .name == "<channel_name>") | .entries | \
[] | .name' /<path>/<catalog_name>.json

B 7.18. =~HldE S

$iq-s '[] | select( .package == "openshift-pipelines-operator-rh™ ) | \
select( .schema == "olm.channel" ) | select( .name == "latest" ) | \
.entries | .[] | .name' /home/username/rhoc.json

"openshift-pipelines-operator-rh.v1.12.0"
"openshift-pipelines-operator-rh.v1.12.1"
"openshift-pipelines-operator-rh.v1.12.2"
"openshift-pipelines-operator-rh.v1.13.0"
"openshift-pipelines-operator-rh.v1.13.1"

B 7.19. Fai i =B
| "openshift-pipelines-operator-rh.v1.11.1"

418



8 73 OLM 1.0 (ARTI)

2. IZfTLAT 4%, BITE Operator i B CR AIBEWIAN AR A SKATHE
I $ oc get operator.operators.operatorframework.io <operator_names -o yaml
whlean

I $ oc get operator.operators.operatorframework.io pipelines-operator -o yaml

#1 7.20. Kt = Hl

apiVersion: operators.operatorframework.io/vialphat
kind: Operator
metadata:
annotations:
kubectl.kubernetes.io/last-applied-configuration: |
{"apiVersion":"operators.operatorframework.io/vialphat","kind":"Operator","metadata":
{"annotations":{},"name":"pipelines-operator"},"spec":
{"channel":"latest","packageName":"openshift-pipelines-operator-rh","version":"1.11.1"}}
creationTimestamp: "2024-02-06T17:47:15Z"
generation: 2
name: pipelines-operator
resourceVersion: "84528"
uid: dffe2c89-b9c4-427e-b694-adalb37fc0a9
spec:
channel: latest ﬂ
packageName: openshift-pipelines-operator-rh
upgradeConstraintPolicy: Enforce
version: 1.11.1
status:
conditions:
- lastTransitionTime: "2024-02-06T17:47:21Z2"
message: bundledeployment status is unknown
observedGeneration: 2
reason: InstallationStatusUnknown
status: Unknown
type: Installed
- lastTransitionTime: "2024-02-06T17:50:58Z"
message: resolved to "registry.redhat.io/openshift-pipelines/pipelines-operator-
bundle@sha256:€09d37bb1e754db42324fd18c1cb3e7ce77e7b7fcbf4932d0535391579938
280"
observedGeneration: 2
reason: Success
status: "True"
type: Resolved
resolvedBundleResource: registry.redhat.io/openshift-pipelines/pipelines-operator-
bundle@sha256:€09d37bb1e754db42324fd18c1cb3e7ce77e7b7fcbf4932d0535391579938
280

ﬂ 5% Operator i RAIE,
Q 18T Operator Y BRMIKRASIRASEF,
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YNSRIBTE Operator Y F&HY CR RIEENESHE RASERH, OLM1.0 AR ER
SRPRENBITRA, & ER CR PIEERRAFIERE R,

MREBERRENFEMRA, EN0F spec.source.image.ref FEHIRH SHA
5 B xRS | TR

3. FARUTAEZ—%E CR :
o MNRENF Operator Y BEEENFEMRA, #01.12.1, 1EHRERLULLTRAEIM CR :

pipelines-operator.yaml CR 7=

apiVersion: operators.operatorframework.io/vialphal
kind: Operator
metadata:
name: pipelines-operator
spec:
packageName: openshift-pipelines-operator-rh
version: 1.12.1

Q JSERAM 1.11.1 BHE 1.12.1

o MRETE WAEIMEHRATEE, HRERLUUT RGN CR :
B8 7 RASEHEY CR Bl

apiVersion: operators.operatorframework.io/vialphal
kind: Operator
metadata:
name: pipelines-operator
spec:
packageName: openshift-pipelines-operator-rh
version: ">1.11.1, <1.13"

@ EFRHORAEEAT 1111 A, BNTF 113, MERSER, HSH"THRA
SEH"F"Version LLELFRFER",

o MREBEHE AT LUMICERTBIRIAMRA, HHRERULU TR CR :
W AEESERN CR R

apiVersion: operators.operatorframework.io/vialphal
kind: Operator
metadata:
name: pipelines-operator
spec:
packageName: openshift-pipelines-operator-rh
channel: pipelines-1.13

ﬂ 3% Al IS EVIE RO BRAThR AN, X IER B HT & B o R,

420
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o MREBIEEIEFMMASEHE, HRMERULU TR CR :
WA EESEHIRASEER CR R

apiVersion: operators.operatorframework.io/vialpha1l
kind: Operator
metadata:
name: pipelines-operator
spec:
packageName: openshift-pipelines-operator-rh
channel: latest
version: "<1.13"

MEELER, HSH"EEBIMMRANTIHOIEE LFIR(CR) "
BTUT S, NEHNARIER
I $ oc apply -f pipelines-operator.yaml

i th o Bl

I operator.operators.operatorframework.io/pipelines-operator configured

R
AR LLUZAT AT ep @it CLI A CR #4T#h T FH R A -

$ oc patch operator.operators.operatorframework.io/pipelines-operator -p \
{"spec":{"version":"1.12.1"}}'\
--type=merge

it Bl

I operator.operators.operatorframework.io/pipelines-operator patched

BITU TS RIEEFNRAERFZEENA :

I $ oc get operator.operators.operatorframework.io pipelines-operator -o yaml|

kind: Operator
metadata:
annotations:
kubectl.kubernetes.io/last-applied-configuration: |

{"apiVersion":"operators.operatorframework.io/v1 alpha1 ","kind":"Operator","metadata:
{"annotations":{},"name":"pipelines-operator"},"spec":

B 7.21. Fi
| apiVersion: operators.operatorframework.io/vialphat

{"channel":"latest","packageName":"openshift-pipelines-operator-rh","version":"1.12.1"}}
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SRR

creationTimestamp: "2024-02-06T19:16:12Z2"
generation: 4
name: pipelines-operator
resourceVersion: "58122"
uid: 886bbf73-604f-4484-9f87-af6ce0f86914
spec:
channel: latest
packageName: openshift-pipelines-operator-rh
upgradeConstraintPolicy: Enforce
version: 1.12.1 ﬂ
status:
conditions:
- lastTransitionTime: "2024-02-06T19:30:57Z"
message: installed from "registry.redhat.io/openshift-pipelines/pipelines-operator-
bundle@sha256:2f1b8ef0fd741d1d686489475423dabc07c55633a4dfebc45e1d533183179f
6a"
observedGeneration: 3
reason: Success
status: "True"
type: Installed
- lastTransitionTime: "2024-02-06T19:30:57Z"
message: resolved to "registry.redhat.io/openshift-pipelines/pipelines-operator-
bundle@sha256:2f1b8ef0fd741d1d686489475423dabc07c55633a4dfebc45e1d533183179f
6a"
observedGeneration: 3
reason: Success
status: "True"
type: Resolved
installedBundleResource: registry.redhat.io/openshift-pipelines/pipelines-operator-
bundle@sha256:2f1b8ef0fd741d1d686489475423dabc07c55633a4dfebc45e1d533183179f
6a
resolvedBundleResource: registry.redhat.io/openshift-pipelines/pipelines-operator-
bundle@sha256:2f1b8ef0fd741d1d686489475423dabc07¢c55633a4dfebc45e1d533183179f
6a

Q BFRAREEEHZE 1.12.1,

o MREETAFENEIREASIINE, EAILLUZITU TSR E Operator i BAVIAZK :

422

$ oc get operator.operators.operatorframework.io <operator_names -o yaml

Bl 7.22. K=

oc get operator.operators.operatorframework.io pipelines-operator -o yam|
apiVersion: operators.operatorframework.io/vialphat
kind: Operator
metadata:
annotations:
kubectl.kubernetes.io/last-applied-configuration: |

{"apiVersion":"operators.operatorframework.io/vialphai","kind":"Operator","metadata":
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{"annotations":{},"name":"pipelines-operator"},"spec":
{"channel":"latest","packageName":"openshift-pipelines-operator-rh","version":"2.0.0"}}
creationTimestamp: "2024-02-06T17:47:15Z"
generation: 1
name: pipelines-operator
resourceVersion: "82667"
uid: dffe2c89-b9c4-427e-b694-adalb37fc0a9
spec:
channel: latest
packageName: openshift-pipelines-operator-rh
upgradeConstraintPolicy: Enforce
version: 2.0.0
status:
conditions:
- lastTransitionTime: "2024-02-06T17:47:21Z2"
message: installation has not been attempted due to failure to gather data for
resolution
observedGeneration: 1
reason: InstallationStatusUnknown
status: Unknown
type: Installed
- lastTransitionTime: "2024-02-06T17:47:21Z"
message: no package "openshift-pipelines-operator-rh" matching version "2.0.0"
found in channel "latest"
observedGeneration: 1
reason: ResolutionFailed
status: "False"
type: Resolved

Hith 5w
o IETEBIRRAR B E LHIR(CR)THGI
o RALLEIFRIHR

7.3.8.1. g Uk A

£ OLM 1.0 RERINE A 1 LR A (semver), Operator §I"BAFE AT LMER semver TRAERE L RBHE
%ﬁ-c

Operator Lifecycle Manager (OLM) 1.0 BT LUf#FH Operator S BRIRAS EHEBHF S o LR IH AR,

SHEEATUE N —RINAESHRARZENE ) BEEH. N FEIE semver TRAEH Operator #
TR, BeLAMERALRFRSERE IEEAMENRATEH,

OLM 1.0 AZFN F—NMEBRAN BN E#H. MREDITEREER, N MFohEE
FNAERH, IFELSER, S " KEEFHHOER',

7.3.8.1.1. ERITRAEAS K 1ThRAE

semver TEIRE NRIR T A GRE X ERANTBIA (0.y.2). EMHRFFLMER, APIFIEE, HAURERE
ERZEHIRARSIABAER, B, FLITRANTRASN A —HEROER R,

423
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SEHERAT X ITRRABIFA

o YUFIRAFURMAE HEN, EITENMBBIER, 00.0% Fa, FTARFRASESEH >=0.0.1
<0.1.0 WEIIEH.

o EBARBE—NEMRANTREAHNAM—NRBERE AN —DRIREBBDIER. Hlg0, OLM
1.0 A= BshNFAM 0.1.0 £ 0.2.0 B9E#,

o RAILIMINT RARN FABSHEH, #0>=0.1.0 <0.2.0 =% >=0.2.0 <0.3.0,

Y OLM 1.0 FHIE BB E#I, B J@ i Operator i &8I B E LB IR(CR)RFNHIEFH 50 HIE
%ﬁo

HiBR
o o EHTHEIR

7.3.8.2. ZHRAEH

£ Operator Lifecycle Manager (OLM) 1.0 /7, f&BI LA Operator 2§ BB E L HIR(CR)FBILLHL
FRBRIEERATEHE, MNREE CRAFIBEMASEE, OLM 1.0 RRESKFNEIAT LIERASE FH R f# T
B Operator BISFThR A,

FRATRIRR A TFR
o fEITEIARAZ Operator BIERHThRA, R Operator FIEA T KT RRE,
o MRMINER, NI&BHREEEEERN Operator FH,
o LEHAEREISCHZN, HELERDER, NRKREEHR,

AR OLM 1.0 RIS EZE R, 1ESH1"OLM 1.0 RBYRIHERAT"

Hith 5w

o OLM 1.0 =4k 1 f A

7.3.8.3. iR R ECF R &R

KB LGB 1E Operator 33 BHIE & XL HTIR(CR)H spec.version FEX AR INLL I R R E L RASE
B, WRFHEE—DERILLEESDRBIETIR, URUNBISEEN—NHE N ZERF™), &7
LURT 838 OR. SIEBE(|) SRR A —NLFR SR, WRFREZENZER,

xR 7.4 EKHE

HEGZHFF

1= rEF

424



8 73 OLM 1.0 (ARTI)

HEGZEHRF 3'
< INF
>= AFHETF
<= NFHET

80T LU R R UL R R BIRYSE H EL 3 A Operator ¥ & CR I ERASEH :
hr A3l BBl

apiVersion: operators.operatorframework.io/vialphat
kind: Operator
metadata:
name: pipelines-operator
spec:
packageName: openshift-pipelines-operator-rh
version: ">=1.11, <1.13"

BRI A RN F R R ERBE/F TR, OLM1.0 #% x. XMESHMFEHVBEMFFH. BF
DRSS (=) LBz ERFhEREERR, ARENT SURMRAYG £ E L,

& 7.5. WP R RHIEBR TP RRE

MACHF L PCACF R R

1.11.x >=1.11.0, <1.12.0
>=1.12.X >=1.12.0

<=2.X <3

* >=0.0.0

BRI LME R FT (~) LEBOZBRFIATHN T ARA L, #h T IRALEIEERE N T — D ERABRIRA,
& 7.6. # T lRAE BB

T hRA L3 PeHCF T &

~1.11.0 >=1.11.0, <1.12.0
~1 >=1, <2

~1.12 >=1.12, <1.13
~1.12.x >=1.12.0, <1.13.0
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T hRAH 3 PeHCF T &

~1.x >=1, <2

TR LAER caret (M) WEOZE R ERE, REESE —MEERE L BAIERE L TRALLE,
MR ARARTE X AP BITR B, TEIE LA (SemVen)flig i, B—MIEMAE LA N 1.0.0 hRA.

x 7.7. E L TR A LB HI

FRITRRALLEL PACFRER

A0 >=0.0.0, <1.0.0
70.0 >=0.0.0, <0.1.0
70.0.3 >=0.0.3, <0.0.4
70.2 >=0.2.0, <0.3.0
70.2.3 >=0.2.3, <0.3.0
A.2.x >=1.2.0, < 2.0.0
.23 >=1.2.3,<2.0.0
A2.X >=2.0.0,<3
n2.3 >=2.3,<3

7.3.8.4. 15 BirhA 8 B & X R (CR) A

£ Operator Lifecycle Manager (OLM) 1.0 #f, S£EEE G A LB E L HIR(CR)FFEAMMILE
Operator s BB B TRk A,

ERLhET IR E UL TSR E LB IRARA -
® Channel
o RAS
o hRASEH

YNRIETE CR PIEENE, OLM 1.0 KR LI E/E HA#HTE) Operator i BHIRITIRA, HEE
ERIE A MEHES, OLM 1.0 & B IE#H E A LMIERRIT RIS A TR A

W HRIEEIER CR RHI

apiVersion: operators.operatorframework.io/vialphat
kind: Operator
metadata:
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name: pipelines-operator

spec:
packageName: openshift-pipelines-operator-rh
channel: latest

ﬂ L& Al IS EVIE AT BRAThR AN, XTIEREHT & B o R,

INER1E CR 16 E Operator HI B BEIRMRA, OLM 1.0 FREENMA, HE CR PIEEBITRA
f, OLM1.0 FMBRAMEBEHNARBRBEITRA,

NREFHFERFPLER Operator hRA, EAIIF5)95HE Operator B CR, 87 Operator BB FRhR A
¥ Operator BIhR A E E E3E E B A 1ThR A

5% T BrhRAR CR RHI

apiVersion: operators.operatorframework.io/vialpha1l
kind: Operator
metadata:
name: pipelines-operator
spec:
packageName: openshift-pipelines-operator-rh
version: 1.11.1

ﬂ EEBIRA. MREFHREN Operator K RIRA, Ew/F5h1F CR EMERHERBITAR
$o

IR E ) Operator Y BE LA EZHIRASEH, EoILAMERLKFREBIBERASTERE, LEIEEREK
SEERT, OLM 1.0 &£%E A H Operator Controller fi#4T#9 Operator S BHIRHTAR A,

BE T RASEREE CR RH

apiVersion: operators.operatorframework.io/vialphat
kind: Operator
metadata:
name: pipelines-operator
spec:
packageName: openshift-pipelines-operator-rh
version: >1.11.1

ﬂ EEMBIMRASEEKRTF 1.11.1 jRA, MFERLER, FHESH"SIRRASEH",

AEKEHF CRE, ZTUTHSENBEREXH :
PRIk

I $ oc apply -f <extension_names.yaml

7.3.8.5. i bl B HT=K OIAR

OLM 1.0 AXFEN T =D ERFHBSHERH, IENREELEBRE, IRBHITERAEHRRENR, b
IR UE FF 58 Rl SR AT
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g

==
(=

{0 TG 38 5T T B BV RO R,

ks H EH R EIR KM AT RS R
MEMRR, MBEER.

FeREH
o BREZHBR,

o B%%k Operator 1 B,

Pk 3
1. YR% Operator ¥ R B E L HIR (CR), N TFAIFTR :

CR =l

apiVersion: olm.operatorframework.io/vialpha1i
kind: Operator
metadata:

name: <operator_name> @)
spec:

packageName: <package_name> g
version: <version>

upgradeConstraintPolicy: Ignore ﬂ

187 Operator ¥ EHIATR, 10 pipelines-operator
EEPMHE LT, 0 openshift-pipelines-operator-rh,

18 E KPR MTEY B AT EVR AR AN

0009

Ak - IEFNAREKE, EmFIEFNOE, BERFEREN Ignore, IIRKIEE, NI
INX BN Enforce,

N

2. IB1TLUTR 4, X Operator 2 extensions CR N BN :

I $ oc apply -f <extension_names.yaml

Hi 5w
o TRhRASEH

7.3.9. MBR Operator
& T L@ T i R Operator BIE E X BHR(CR)EM R Operator REBE X HHRE X (CRD),

FRFH
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o EREBXR,

e BE&RZ Operator,

it 23
o ZfTLATan e KPR Operator X CRD :

I $ oc delete operator.operators.operatorframework.io <operator_name>
Ll N
I operator.operators.operatorframework.io "<operator_name>" deleted

o ZITUUTMSIULIER Operator K& H ¥R S 4R

o BT T4 IIE Operator 4R
I $ oc get operator.operators.operatorframework.io
i Bl
I No resources found
o Z{TLAT®@MELIE Operator RS MR A 2 E EMIFR :
I $ oc get ns <operator_name>-system
i Bl

I Error from server (NotFound): namespaces "<operator_name>-system" not found
7.3.10. filBR B 3%
R LLE R E B E LR (CR) MR B %,

SEREH
o BREHE,

i
o ZTHATaHRMBRE N

I $ oc delete catalog <catalog_name>

it Bl

I catalog.catalogd.operatorframework.io "my-catalog" deleted
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o ZITUTHREIEERZE SMER

I $ oc get catalog

7.4. 7 OLM 1.0 h ERE BT (FARTINK

7E Operator Lifecycle Manager (OLM) 1.0 i, #8422 YAML 1 X HE 5 Kubernetes & £ M
A, 7f olm.bundle schema ¥ &HIE%H olm.bundle.mediatype Bitr, ZLEIHHE (plain+v0)S
& (registry+v1)F G RRE,

BF

OLM 1.0 RE—MEATIINEE. HATTIHRERRLNE ™ mARFSFR ML (SLA) X
F, BYREARHARE, MERHERLE T INMEhERE ], XERATI TR LUE
AARBIA AR, HENSEFLNBREMR TR L,

BRIAERAT G FEEMESER, WSARATIT i F e,

FERNEHERENA, BRI SERUATHFERMNENA e RN aRGNETXHNEX
1. MBI a5 &,
2. QIEEFXHNER,
3 FERMASHERRMEEETXHR B,
4. [FEFMENER.
5. RBIEE RH R,

Hi 5w
® RukPak HHEMITEERN

7.4.1. FoRF G

o {FHFAEA cluster-admin F{REINK /177 7] OpenShift Container Platform &&%

%I F OpenShift Container Platform 4.15, EAF OLM 1.0 BREE2E T CLI
B, R4, BEEOWILUEREEARZE (40 Import YAML #1 Search TH) &
web ZHIEHRAUIEMEFTERIN R, BZ, A OperatorHub #1 Installed
Y Operators TEIT AR LR OLM 1.0 A,

o 7E%Efh /= TechPreviewNoUpgrade ZhaE &
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g

==
(=

757 TechPreviewNoUpgrade ThAESEIS Tk Y, ML RIAES. T
B2 7E 1 7 A o 1 X LT B

o EMMT{Eih E&&KH OpenShift CLI (oc)

o T{Fifi E&%&KEH opm CLI

o T {Fih EZREH Docker 3 Podman

o HEXFIRES registry, #0 Quay

o HEWERERMN—NREBZPEMIIIMEH Kubernetes 7EH, FLTFLUTLEM :
Eha aEN

manifests

—— namespace.yaml

—— service_account.yaml
— cluster_role.yaml

— cluster_role_binding.yaml
—— deployment.yaml

Hth BHR

o (HRATNEEI 1S AINEE
7.4.2. NiRIGIRI B L @B S 5%
Operator Controller BRI # & 2 (NM ZE /4 & 750 B E B IR a8,

AR
1. EHEMRENH, B DAWEMASERE Dockerfile :

plainbundle.Dockerfile 7~

I FROM scratch @)

ADD manifests /manifests

ﬂ {2 F3 FROM scratch 55 AT LMEEHREO RN BN, A BEEATEHMXHIE X,

2. FREEENHWBTEMBTRISRIE(OCHREH R, MTAIM® :

$ podman build -f plainbundle.Dockerfile -t \
quay.io/<organization_name>/<repository_name>:<image_tag> . ﬂ
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@ S AR FIRRM i R BHR PR

3. BT T o SIS IR HEX BT AR registry :

I $ podman push quay.io/<organization_name>/<repository_name>:<image_tag>

7.4.3. QEETXHNE R
MBERAET MBS, MBFHITU TS RRDBIEE R,

i
1 BT TS, NEFOR-IBX

I $ mkdir <catalog_dir>

2. BidES E—4 P iEEMNE T HZ21T opm generate dockerfile #3455 4 B AT 2 B S ER R0

Dockerfile :

$ opm generate dockerfile <catalog_dir>\
-i registry.redhat.io/openshift4/ose-operator-registry:v4.15 ﬂ

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

B k&5l

—— <catalog_dir>
—— <catalog_dir>.Dockerfile

3. 21T opmiinit 8%, FEAT EBNUGSE VERBX :

--output json \

%
$ opm init <extension_name> \
> <catalog_dir>/index.json

thep S TEIE E M B RECE X 4 X olm.package FERMECE blob,

7.4.4. EETXHNBXHRMEBHH S

opm render & CTEAar Tiﬁ'l_j' ﬁ}.éﬂg@/d\\ IJE i“q:lo /L..\M‘/ﬁ%':zj”_j'éﬁjj:}.éﬂg@/d\\
B, MUTSHERT.

Az
1. 38 B % # index.json = index.yaml X4 2 & XL T RA :
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<catalog_dirs/index.json 3446

{
{

"schema": "olm.package",
"name": "<extension_name>",
"defaultChannel": "™

2. E0I2 olm.bundle blob, %%k index.json = index.yaml X4, M TFHIFR :

#74 olm.bundle blob B9 <catalog_dirs/index.json Xl

{

"schema": "olm.bundle",
"name": "<extension_namex>.v<version>",
"package": "<extension_name>",
"image": "quay.io/<organization_namex>/<repository_namex>:<image_tag>",
"properties": [
{

"type": "olm.package",

"value": {

"packageName": "<extension_name>",

"version": "<bundle_version>"

}

"type": "olm.bundle.mediatype",
"value": "plain+v0"

}

3. E0J# olm.channel blob, E%ifE index.json =k index.yaml 32, #0 TR :

i 8 olm.channel blob B <catalog_dir>/index.json 3 {74l

"schema": "olm.channel”,

"name": "<desired_channel_name>",
"package": "<extension_name>",
"entries": [

{

"name": "<extension_namex>.v<version>"

1. $TFF index.json 5 index.yaml 344, FHHERERLLLTRA

<catalog_dir>/index.json 3445
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"schema": "olm.package",
"name": "example-extension",
"defaultChannel": "preview"

"schema": "olm.bundle",
"name": "example-extension.v0.0.1",
"package": "example-extension",
"image": "quay.io/example-org/example-extension-bundle:v0.0.1",
"properties": [
{
"type": "olm.package",
"value": {
"packageName": "example-extension",
"version": "0.0.1"

}

"type": "olm.bundle.mediatype”,
"value": "plain+v0"

"schema": "olm.channel”,
"name": "preview",

"package": "example-extension",
"entries": [

{

"name": "example-extension.v0.0.1"

}
]
}

2. EAAUTHSRIEEE R :

I $ opm validate <catalog_dir>

7.45. FEMABETXHHER

iy =

LTS, METXHHEFMENER

ii/
$ podman build -f <catalog_dir>.Dockerfile -t \
quay.io/<organization_name>/<repository_name>:<image_tag> .

2. JIBAITEAT o B SR B KBtk ¢

I $ podman push quay.io/<organization_name>/<repository_name>:<image_tag>
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