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% 2= T OPERATOR

5 2% T OPERATOR

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 GEiI# ) , OpenShift Container Platform &2 E 0 Hm R R AAEMRARIE -
secret {h3R, MEI9E. RS L. BT B - ERSM= N EHIE,

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

X APIIHREES, FRIEEAHENNNE NG, FAEABISEENIG ARG/ Fi%P, Operator &
{8/ Kubernetes B9 BALEI" B E L ¥ORE X (CRD) "X HEM B E 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
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OpenShift Container Platform 4.7 Operator

Operator Lifecycle Manager (OLM) BES1ZHI&£8¥h Operator R L., FAHRMET A BBV AIEH
(RBAC), 7E OpenShift Container Platform 4.7 REIAERE,

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

XFFKEBS Operator IRED EBIRFEINBESR KN, RTLAKREHERTE Operator HERREHIRAESF N, 7
tbME, LA Operator BREAEEEIE T Operator BI5E 2 KiBRREEE L T AN AEMNER,

& 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. Bundle Format

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 .,

14
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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,
155 L AN#EE Operator Registry BUEF T, SIUELITEK :

o ZINABUAIEEBPEDE L—IE,

o BNMIATEMRIAE —NERIRSRA (CSV)

o MR CSVIHBERELHIRE L (CRD) , MiZ CRD @A FHAEH,

2211555
WP L5 R —H Kubernetes S55#., AT E X Operator BIERZE I RBAC 122!,

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

Bundle Format Ha Bl

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
® ConsoleYamiSample

e PodDisruptionBudget

15



OpenShift Container Platform 4.7 Operator

PriorityClass

® PrometheusRule
e Af

® RoleBinding

e Secret

o RS

® ServiceAccount

e ServiceMonitor

VerticalPodAutoscaler
LIRS E 8 & XA ENT GRE, Operator Lifecycle Manager (OLM) B LIMIHLSE BN &R, FbE
CSV—EERHEAmER :
B FEX] R4 o A
o Bk CSVE, OLM MIBRATERT&R,
o L CSV HFALLMT
o MREENRHUELMER, OLM KEHE,
o MMRAEENRUEMIERAFABRL, OLM 2MMRFEHUEE,

2.2.1.2. 3 f&

W E L EH /metadata X4 &5 annotations.yaml XX, XHE LT ESRAHREHE, U
IR A XA A R MERA 2 R85 PRI X GSER -

annotations.yaml| 7~

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

Operator RSN TR BN, registry+v1 AR TEE S CSV R EXKELM Kubernetes Xf
%Q

BRIRPHIZERRIEM S A Operator [FHEMB R, ZINERBALUEER, Haigilh
manifests/, manifests.v1 [EXRRINFHDEE Operator JEH.,

o

BREPIZBRERSSMASTEEXHENE R, UIREREBAUEER, SaiBih
metadata/, metadata.v1 [E&RTX MG EEE Operator TTHIE,

o

16



% 2= T OPERATOR

@ mnanHHass,
6 AP E AR INE Operator Registry B 1T [ BIFE K.
6 M registry ZZEHKT, Operator NiZ1T [ BB EIASTHE,

R HIAPCEIE R, ML annotations.yaml XX 4, RN ERETIX L ARG SE %
Operator Registry REEV [A] b 345

2.2.1.3. A4

Operator BIKIHTFITE 47 &89 metadata/ B X F ) dependencies.yaml X/, XX R A%, B
B A F #5888 Operator-version #KHfiI7i,

PRSP, SMUEEE— type FE, ATFHEEXI—KHIRIRE, Z3ZHFH Operator KA
P

e olm.package : It RBIRRFE Operator IRASHIRII, KFIE BRSNS ESHES LUK
P BHIRRA, B semver, B0, EALIEEEMARIRA, #00.5.2, tBAEE—RIIMA,
0 >0.5.1,

e olm.gvk : f§fH gvk K&, EEALUERA group/version/kind (GVK) {5 BI5EMIIN, HEUF
CSV ¥l CRD f1E T API B9, ZIRZEE Operator fEE AT LA FAFA KT, APl =2
WA, EelldtFr—AIE.

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

dependencies.yaml 3443l

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

o

Lth B

® Operator Lifecycle Manager i I f# #fr

2.2.1.4.%F opm

opm CLI TEH Operator Framework 12, FF Operator Bundle Format, f&aJLUEE—N8H index
BRI R BB U Operator Bk, RUTFHREFMHE, HERE— 1ML indeximage (585
B) HARREER, THLUEMEERSM registry A1, ARELERINER S,

F51BE—MEM Operator [FRABMIBHEIEE, RIEZTARGERITIRHNESTE APIHITE
#], £ OpenShift Container Platform A, Operator Lifecycle Manager (OLM) ®I3&d{E

17
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OpenShift Container Platform 4.7 Operator

CatalogSource FEIARBIFEGERFETIENBRE— (catalog) , ERTEHRINGEG, LUTERERE
B Operator #H1TE#,

o AxZikopm CLIMSE, ESH CLITE,

2.2.2. Package Manifest Format

Operator ¥ Package Manifest Format 7 Operator Framework AR5 AMIBIRIT KK, BER
OpenShift Container Platform 4.5 REFAIEN, BEMZTXE, ZLIE1REM Operator BEIAERALL
LR,

X MERH, Operator BIRRAR ENREFRFSRAE (CSV) KK, BELHRE L (CRD) AREX
CSV PRI BRI API, FAtEAIsEE & BN R,

Operator WA IR AERREEI ENEKH -

Package Manifest Format @5l

etcd

F—o0.6.1

—— etcdcluster.crd.yaml
etcdoperator.clusterserviceversion.yaml
F—0.9.0

—— etcdbackup.crd.yaml

—— etcdcluster.crd.yaml

—— etcdoperator.v0.9.0.clusterserviceversion.yaml
—— etcdrestore.crd.yaml

F—o0.9.2

—— etcdbackup.crd.yaml

—— etcdcluster.crd.yaml

—— etcdoperator.v0.9.2.clusterserviceversion.yaml
—— etcdrestore.crd.yaml

L etcd.package.yaml

EiL 8 & — <names>.package.yaml X, BRE T HIAMMIMEILITN AHEEH :

BHaE Al

packageName: etcd
channels:
- name: alpha

currentCSV: etcdoperator.v0.9.2
- name: beta

currentCSV: etcdoperator.v0.9.0
- name: stable

currentCSV: etcdoperator.v0.9.2
defaultChannel: alpha

BB B NE R Operator Registry BIBFEHR, SBIELUTEK :
o BN HaEELE—IIE,
o HHahiERRAMNEN CSV #EE.

e Operator WEMNMRAEBBRE— CSV,

18
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% 2= T OPERATOR

e IR CSV #iiF CRD, Ni% CRD %/i7FEF Operator A E K H,
o MR CSVEBRTH—CSV, NEHSHUINRN 71 BRI CSV,

2.3. OPERATOR FRAMEWORK ® FHRiEskR

AREYIRM T 5 Operator Framework #XHIEAARIER, HHEHE Operator Lifecycle Manager (OLM)
#0 Operator SDK, &R FMMITEIER : Package Manifest Format # Bundle Format.

2.3.1. & I, Operator Framework 1%

2.3.1.1. ff148a (Bundle)

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

2.3.1.2. g a sk

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

2.3.1.3. BxiR
B R (catalog source) RTE XN FAFEFH CSV, CRD MFHIMICE,

2.3.1.4. Bk EHi&

E Package Manifest Format #, ARfiffte— "Bt BiEFE, ATFER—HeIEA OLM 25EE+
LM Operator TLEIRF B H THUIE.

2.3.1.5. Jii@E

Y& Operator & X EHR, AT HITHEHRL TR, JELEMIZIERRMRAE. F10, stable i
BHREE Operator IFTETREMRA, 1R IBEHTEIF B,

Operator AILAEJLMIGE, S4FESEBHEMNIT R IZINE P EHEF,

2.3.1.6. FiyE 3k
HiE LRI RSB P R B MM E 5,

2.3.1.7. £ B IR S5 hR A

EEEIRFHRA (cluster service version, i CSV &—FIF Operator TTHIROIEM YAML jEH, A4
B OLM 7E5: 8 #1217 Operator, B7 Operator BasfntRMi TR, BATFER - REERMIT.
AR AEE R

JH:% CSV i @iz 1T Operator FTEMIRARF EXRIR, REUFEFEN RBAC AN R EEESKINEE
mﬁ (CR)

2.3.1.8. #Kififi I
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Operator A RE R MK F £ 2 F1ER S — 1 Operator, %0, Vault Operator Kl F etcd Operator B9
BEFAMEEZ,

OLM By R IE R 5 F2 R 1T R B R 2245 Operator Hl CRD MIFT A 18 EMA K AR IK I X R, BITEHE
TR ERFLEHEAE CRD API BSR4 SR HXH Operator, FRRIXAMEK X R,
2.3.1.9. &5k

1£ Bundle Format /1, FF5/HGR2E—MEURE (BUBZERR) g, EFSEXT Operator fia (2
FEFTARAR CSV # CRD) MIER., LZRBITLUIIEEEEEH Operator I Sid5k, FA# M opm CLI
T ERMNMIBR Operator FEANLLLEH,

2.3.1.10. & 1itx
ZEif Al (nstall plan) 2—NFIHE T NBIIRESFH CSV ME LB FTIRMITETIR,

2.3.1.11. operator 2

Operator Z{¥$E B 1A —p 4 22 7] A AFRA Operator ECE /) OperatorGroup X5, LUEE—RIIM A
R HEFSEERNEME CR,

23.1.12. 5 Ha

1£ Bundle Format /1, 42— 1ME%X, HEHBITEFNMAM Operator WA T SBICEK, CSV EHH
R T X #5849 Operator fRA<F1 CRD,

23.1.13. ARGE CE (Registry)
Registry &— M7 7 Operator I RIGHIEIREE, BN ESEFAE BRI LR,

2.3.1.14. Subscription
1714 (subscription) @it ERER¥ 44 & EISE KR KF CSV &H,

2.3.1.15. B AR

FFTAZNG CSV BIRARIKE —i2, SHMITIPHEFREIRIL. ATLEKREE Operator, tATLL
Bt FLERRA, REERMIRAN, BHRERISEIEL LT K,

2.4. OPERATOR LIFECYCLE MANAGER (OLM)

2.4.1. Operator Lifecycle Manager #:&F1 ¥1iR

AIEmBI T OpenShift Container Platform A Operator Lifecycle Manager (OLM) & EBI#ER.

2.4.1.1. Operator Lifecycle Manager @t %4 ?

Operator Lifecycle Manager (OLM) ®IESBIF &4, BHMMEIEFA Kubernetes RERN ARRZF
(Operator) ALK 7E OpenShift Container Platform 852 1THIRERARSHIE AR, © & Operator
Framework W—&84%, BER—NHEIERES, ATUEN. BitAa BHMAXERE Operator,

20
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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 4.7 21T, FHBIERBFEIE AN &R E¥ L2178 Operator i#1T
L&, ARIATF A, OpenShift Container Platform Web 12#| &Rt — BB R, 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 #ig
LUFBEE XLEIRE X (CRD) H Operator Lifecycle Manager (OLM) & X AIEER :

5 2.1. H OLM #] Catalog Operator &2 CRD

PR y CEZE ek

ClusterServi csv NARRETTEIE, Bl - B, kA, EFR. PR HIR.
ceVersion

(CSV)

CatalogSour catsrc E N FATRFH CSV. CRD M4 S EEZE,

ce

Subscriptio sub W IRER U B R TE SRR B CSV &7

n

InstallPlan ip NBEThRESRFL CSV Mk RN FRNITTEIIZR,
OperatorGro  og fHEREBIE R — % 22 (8] R BIAR A Operator EZi& /) OperatorGroup %f
up %, UEE—RIGAZEAHEECERLINEBRE LHIR (CR),
OperatorCo - £ OLM fMEEEM Operator Z [AIBIEBIEIE, BRIEATLUEA
nditions Status.Conditions %4, LA OLM @ik EFRE,

2.4.1.2.1. £ BEIR S5 Mk

EFIRS FR A (CSV) 3R OpenShift Container Platform $£&Hi21T# Operator W ERE, BE2—1
FIF Operator TTHUROIEER YAML ;5 5, 4B Operator Lifecycle Manager (OLM) FE&REFIZ1T
Operator,
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OLM FE 5 Operator lHXMTEIE, UBRECAUEERHFPELLIZIT, HELIHHI Operator 124
BRI AEHRNER, XMEHMRERSHITSEEEL ; F OLM MTEF BRI 2 HI/E

rpm. deb =Xk apk if4F SHIHNER

CSV FE & Operator RERHRITHITHIE, RTERSFREIERSR. A, #d, nE FilfEE

EMBIREER.

4, CSViLZiz1T Operator TR EERIR, HIINIHEESHKMIE B E LHIR (CR). RBAC #

T, REBEFEKRMELERE, WERSSF OLM WM GIRARTE 5

2.41.2.2. B¥R

JRFI$ Operator % & WERE,

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

R

SEREEIE 5 A LAFE R web #4589 Administration —» Cluster Settings — Global Configuration —
OperatorHub TTEEEE B /5 A B KIRIRHHY Operator HSEETIK,

CatalogSource ¥ spec 583 7 0MaIf453E pod, LAK N5 ARSSF Operator Registry gRPC API BIAR S5

HITELE,
1 2.1. CatalogSource % &=fl

apiVersion: operators.coreos.com/vialphat
kind: CatalogSource
metadata:
generation: 1
name: example-catalog ﬂ
namespace: openshift-marketplace 9
spec:
displayName: Example Catalog 6
image: quay.io/example-org/example-catalog:v1 ﬂ
priority: -400 €
publisher: Example Org
sourceType: grpc
updateStrategy:
registryPoll: @)
interval: 30mO0s
status:
connectionState:

address: example-catalog.openshift-marketplace.svc:50051

lastConnect: 2021-08-26T18:14:31Z

lastObservedState: READY 6
latestimageRegistryPoll: 2021-08-26T18:46:25Z Q
registryService:

createdAt: 2021-08-26T16:16:37Z

port: 50051

protocol: grpc

serviceName: example-catalog

serviceNamespace: openshift-marketplace
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[ o]
®

% 2= T OPERATOR

CatalogSource X RHEZFR, Lb{E A VEEIE K6 & Z2 (A /B O X pod BAFRK—ER 9
ST A BERNMmAZREN, EFEREMAEGRAEAFPEHTA, HNILEIZED openshift-
marketplace, EKi\ZLIEIR AR B XRHE H openshift-marketplace & 28], T, FHEX
BNREMZAZENE, {F Operator (NIE XM & ZEA AR A,

£ Web 1ZHIE %0 CLI F R BRI E TR,

EEF:NELIET R

BXREINE, OLM FERMITARIT I R AN ES TN RS T, NEME, REEXMET
HE8HNEX.

BRBEELUTRE :
o HHELESIHM grpec : OLM HIEVEHKFHIZIT pod, NEBH API RS,

o HAAMNFEM grpc : OLM B R E#bIERM gRPC APl, TERZHUIB R FARNZ
FERX MR,

e configmap : OLM RATECEM I EIE, FHZT— A LUAHEIZR# gRPC API B pod,
TEHEERINS Al R B oh G ERTAR A LUR R &4,
B EEMNRENEIRE, fim :

e READY : R(ThEILERE,

e CONNECTING : iE#FIEEZREL

e TRANSIENT_FAILURE : Zi{@8IrEsE (W) &% TiInn e, RS &RANE
[@ %] CONNECTING, AREEix,

MFETREZIEMER, BB gRPC XRFBIERIAS,
it B BRI R EMR AR MBI [E], LABREHR ) SR,

B %8 Operator Registry RS HIIREME B

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

| 1 2.2 31 F 5 389 Subscription % &R p1

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

23
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HEeBR
e T OperatorHub
o ZTIE1RMHH Operator B3x
o B[R
o f{#F CLI &E& Operator BRIREIRE

2.41.2.3. 111

17/ (F—4 Subscription X RE ) K%L % Operator WEK], B2 Operator 5 B FKRXEKME

Subscription 7 E17 [ Operator F4 SHENMIE, AREBEIALRFoHIITERH. MR KENE
B, A ATHAER Operator Lifecycle Manager (OLM) BZNEEFHF Operator, LUIAREEHIALGE
ITRATAR A,

Subscription % Rl

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

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

1T [# R B95E R FR AT B2 A Operator M5, {BRESFLAE Operator FEIEMAE, Fla0, HiiE & F Al 6E
2HE1E Operator RN ARFFIRZITHRAERR (1.2 1.3) HATHNEK (stable, fast) .

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

BEEBWHRAL Operator T, 5 currentCSV FEEXFMER OLM EMMIRIHIRA, M
installedCSV 258 L& MIFR A

HEeKR

o fEF CLI &E& Operator 1] K

2.4.1.2.4. &R

ZZEi4 (A—A InstallPlan SR E ) #5338 T Operator Lifecycle Manager (OLM) N2 4& sk F2 E
Operator B4FERATM OB —HT R, ZRABEERSSRA (CSV) E L

B RLE Operator, £HEEAHMWIRT Operator ZEMRMAF, WE %0/ —1 Subscription X
R, THKREKT MBFIRITH Operator Al AMATRHER, AR5, THAIE— InstallPlan X Rk A
&5 Operator TR,

RE, REEUTHEREZ —HEREITY

24
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e IR spec.installPlanApproval FE&#%1XE "~ Automatic, & BhitEREEITXR,
o MNRIT[HH spec.installPlanApproval FEE#1%E ) Manual, NI&&EiTRS/MEEHEE RS

EAEHTRN A FHb A,
fERRITIE, OLM ROIBEENTIR, FHELHiEER & ZERFRE Operator,

5l 2.3. InstallPlan %} R =Hl
apiVersion: operators.coreos.com/vialphai
kind: InstallPlan
metadata:
name: install-abcde

namespace: operators

spec:
approval: Automatic
approved: true
clusterServiceVersionNames:

- my-operator.vi.0.1

generation: 1

status:

catalogSources: []
conditions:

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

phase: Complete
plan:

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

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

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

status: Created

- resolving: my-operator.v1.0.1

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

name: webservers.web.servers.org
sourceName: redhat-operators
sourceNamespace: openshift-marketplace
version: vibetai
status: Created
- resolving: my-operator.v1.0.1
resource:

group: "
kind: ServiceAccount
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manifest: >-
name: my-operator
sourceName: redhat-operators
sourceNamespace: openshift-marketplace
version: v1
status: Created
- resolving: my-operator.v1.0.1
resource:
group: rbac.authorization.k8s.io
kind: Role
manifest: >-
name: my-operator.v1.0.1-my-operator-6d7cbc6f57
sourceName: redhat-operators
sourceNamespace: openshift-marketplace
version: v1
status: Created
- resolving: my-operator.v1.0.1
resource:
group: rbac.authorization.k8s.io
kind: RoleBinding
manifest: >-

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

HEHR

o RUFIEEREIE M RE Operator

2.4.1.2.5. operator 41

F OperatorGroup ¥RE X B Operator 2, 5 OLM &%H Operator 1Rt Z BB, Operator ZHik
FEBirdZzeE, EEPHEMRT Operator £RLATEM RBAC VilFFYR,

—HBPrin &2 A @ FE7E CSV B9 olm.targetNamespaces ST 2RI LLEZ S 2 R F AT R iR,
ZSEMRN AT A Operator B9 CSV 5241, FHEABITHERE S,
HeHR

® Operator 4,

2.4.1.2.6. Operator 544+

YENEEE Operator £ AN A BN —EL4S, Operator Lifecycle Manager (OLM) MZE X Operator B9
Kubernetes FHRIR S HERT Operator K&, RALLFERE T —EREMRIERIBE Operator F 44
ERE, BEFALERT, Operator IREREEEM OLM IZE R, MiXL(S ETEEMRHEMT R, XL
S ETLUE OLM fE R EiFHhE R Operator B9 dpEHA,
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% 2= T OPERATOR

OLM #=2#t T —1 %75 OperatorCondition 8 E X HFIRE L. (CRD) , BFF Operator 5 OLM #H
iE{E*#H.:. . HE—1 OperatorCondition ¥5/E# Status.Conditions B FIER, MKKREFE—
HEFM OLM B8 Operator I FF& M4,

HEHR

® Operator 44,

2.4.2. Operator Lifecycle Manager 2214

AERBR T OpenShift Container Platform FF Operator Lifecycle Manager (OLM) BYZH {45254,

2.4.2.1. ‘H{FER TS

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

& Operator 1 5iEH CRD, M CRD 2 OLM HIFEZREAH :

3% 2.2. 1 OLM #]1 Catalog Operator EH CRD

ClusterServi csv OLM N ARFEITHIE : &, A, BFir. AR, RES,
ceVersion
(CSV)

InstallPlan ip Catal NERESAN CSVmMBLEMNFTRIITETIR,
og

CatalogSour cats Catal EXNARFEH CSV. CRD M HSEMZE,
ce rc og

Subscriptio sub  Catal FATFBESRERTMH S HBIVIE SRR CSV &#.
n og

OperatorGro  og OLM  [FEREBIERE—ap+ 22 (8| RBIFRA Operator EZi&H OperatorGroup %f
up %, UEE—RIGAEAHEECERLIEBRE LHIR (CR),

B Operator iIL A TT O LA T TR -

% 2.3. 1 OLM # Catalog Operator S/ BT IR

e OLM

ServiceAccounts

(Cluster)Roles
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=5
I

CustomResourceDefinitions (CRD) Catalog

(Cluster)RoleBindings

ClusterServiceVersions

2.4.2.2. OLM Operator
SRR CSV RIEEEEMNHIRE, OLM Operator M T EER CSV FURE LHIN BRRF.
OLM Operator A AT QAT FR ; B aLAEEMER CLI FohflBiX L RRE, WBakEE A Catalog
Operator RAIEXE TR, XX F RS BHIVLEI AT LAESH - ZFigmtieFER T RN AREFN
OLM iERE,
OLM Operator FERMUTI/ER :

1 MR ZEFPHEERSHRAE (CSV) , HRERTHEENK,

2. MFHRBER, BT CSV WRERS,

y ==
CSV W /iii& Operator HREERA 51, FRHZITIZRE RS,

2.4.2.3. Catalog Operator

Catalog Operator f1 5 RIT A LR B IR SShRA (CSV) LR EIIEEMRRE TR, AL M T m g
FHERRREEEYH IR, FEEAN (LEFEED) ERIATRRAE,

ERFEFRTHE, EaLBIE—1 Subscription X/ REEBFIFNHHES. FHER
l(:A:ﬁa%a_:r;g‘:ﬂscource MR, LMERIERER, ERIEFE, EEAKRAAF—1ESEH InstallPlan X RE A
Catalog Operator fEFHLL T T/ENR -
1 EEDNEEFMNENE TR,
2. WREERFUEHREIREITR, MRE :
a. BESIERLMAELER CSV, FIFLEL CSC AR BT TR,
b. X FENRENKFTE CRD, [ERI N MBI TR,
c. X FEFrd CRD, #HEIEEEMELN CRD B CSV,
3 HUREAERITNEZEIT N NECBELAMNRERTR (RAtEKBD)) .
4. MEEFRIITHHREBEI 0/ BZEITH,

2.4.2.4. Catalog Registry
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Catalog Registry #2fif CSV #1 CRD LMEEEREFOIE, FHEMAE X G S INE M TTEIE,
package manifest 7& Catalog Registry FHI—N&EH, ATRUHSINAS CSV &MEXHK, EHHE

H, FUEIBMREE CSV. EN CSVBAMEIA TAEHR CSV, MHaEH M Catalog Operator 12 T
5 CSVEMENMEHRRIMAMBNER, BELREMBLENPAIRA,

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 REMA L TIEHR

£ Operator Lifecycle Manager (OLM) £&%%if, LU HIRA FHER Operator BIZEZEF 27
® ClusterServiceVersion (CSV)
e CatalogSource
® Subscription

CSV HE X H Operator TEIBAIRFE— M N B RKIENE SR, BRIEMFEA Operator Registry
APl, OLM XfERBRRFEINEEE A Operator KB &% Operator B BB AL IRA

A 2.3. B&REhR

[] channel Package

Community Operators (CatalogSource)

etcd couchbase

alpha beta preview stable

EBXIRH, Operator EENBIH UM EHEFR, HAIFNAE, X2 OpenShift Container
Platform sREMEH (40 Web JI'i2R) TR TRAIHPIE I EHERX,
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K 2.4. BxRIEPRHEHE S HIHE

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

!

etcdoperator.v0.9.0

|

etcdoperator.v0.6.1 etcdoperator.v0.6.1

F P IE 17 I E B RIRFPIE RS E Y S FAE, W eted @R HE alpha /&, NIRRT en&ZE(H
R ARZENTHD, NKREIZTEIHIRHT Operator,

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

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

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

K 2.5. OLM By el FSiE BT K&

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

|

etcdoperator.v0.9.0

vy

etcdoperator.v0.6.1

PHahsiE e
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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. PJEE. WEM CSV, B R/IRENSERME T Fithik O1E
i A CSV B9 CSV,

2.4.3.1.1. AR E B

M FROIFRGR, BIZLEM Operator M N F 0.1.1 R CSV, OLM EiB IR, FIET HB9FHEF~

MIF%, #E9 0.1.3 ki CSV & 7 IRFMERREM 0.1.2 5k CSV, FEXMATHREABREMN 0.1.1 Ik
CSV,

OLM i@yt CSV H1EER replaces FE MAE L ERE 2 BIRIARA, LUAEFANEEE 7 0.1.3-0.1.2>
0.1.1, EFFFLRARAEFIRREE. OLM —R{NHAK— Operator lixA&, BEZEE|AHIEL,

MNFIZEE R, OLM %% 0.1.2 ik Operator SRECIAR 0.1.1 ik Operator, AEB%E 0.1.3 ik

Operator B Z A1 %H 0.1.2 ik Operator, ZEIt, FI%ZEH 0.1.3 hix Operator SHiELELE, =
RE F KB ST

2.4.3.1.2. Bk AR
OLM FHAHMERBEER :
o B Xl Operator — PR L N EH K EHE KR,
e OLM 2&/Jj Operator WFIAhRA, EXEABFREEHRITRA,

BEENXTR—MREEE, FLEERT, BEXMEHKMEDN Operator RATALEEEREH, MR
AREFETERRE.

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

WIS KX B R FRMBEL AL ATIRAE, AMRIET SRR SMAUARZE LM T FREH, OLM EBE
KRN ME—EH,

wABkT ZThRAHI CSV R

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

ZELLUF Old CatalogSource #1 New CatalogSource 75,

K 2.6. BkidEH

[ Channel Package ClusterServiceVersion — replaces previous version

Old CatalogSource New CatalogSource

etcd etcd

alpha alpha

. .

etcdoperator.v0.9.2

etcdoperator.v0.9.2 _—

etcdoperator.v0.9.0

'

etcdoperator.v0.6.1

etcdoperator.v0.9.0

'

etcdoperator.v0.6.1

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

o MRREREFREH, MRBLAFTERE,

2.4.3.1.3. 5#% 4 Operator

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

I olm.skipRange: <semver_range>

Hrh <semver_range> 25 semver library AT ZHFHIRRASSE HH& =,

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

FIEIREF :
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https://github.com/blang/semver#ranges

% 2= T OPERATOR

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,

14 skipRange B CSV =H

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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ANEL IR

Old CatalogSource FHJ{Ea Operator #f£ New CatalogSource F#574 1 — &I,
® New CatalogSource FHJ{Ef] Operator #£ New CatalogSource F1574 #— &I,

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

ARAS
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 Y HIRE X (CRD) H K 4Ea A,

2.4.4.1. XTI TR

OLM E18j21T Operator KR A AN LGB, FERLZAHE, OLM Mn# 5 R IERT T4
SEERERFEL, i yum # rpm,

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

XERE OLM AEHUTLATERE
o LRRE—MHFETRIRMM API B Operator,

o FIHEA Operator 2 FBUKH 1% Operator #9255 — Operator Hlf,

2.4.4.2. @A

Operator BIKIHTFITE 4 &89 metadata/ B X H ) dependencies.yaml X, X2 AIER, B
B A F#588 Operator-version #KHfiI7i,

wfmsIRS, ENTESE—1 type &, ATIREX—IKRITAILE, ZHRFH Operator KA
[k

e olm.package : b REBIFRREFE Operator MR AT, KIHTHE B LM ESHEB LUK
BHamhA, BN semver, B0, EALIEEEAIRA, 00.5.2, HAliEE—RIIARA,
1 >0.5.1,

e olm.gvk : &/ gvk K&, EEALUERA group/version/kind (GVK) {5 RBI5EMIIN, KEF
CSV ¥l CRD f1E T API B9, ZIREE Operator fEE AT LA FAFA KT, APl = E
WA, EelltFr—AiIE.

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

dependencies.yaml 344l

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

2.4.4.3. {RAG I 2L

BRZET R LB R Operator B4, Operator Lifecycle Manager (OLM) Hr BRI 247 25
REANETRIESFTIEK Operator WER, N Operator fEESA Y, THXLEEFIEEEE, LUE
BR R T AR AT

2.4.4.3.. B¥XEER

£ OpenShift Container Platform &&f#, OLM =iLEXERIRLL T BEFLE Operator A A F R %,

CatalogSource ¥ &<l

apiVersion: "operators.coreos.com/vialphai"
kind: "CatalogSource"
metadata:
name: "my-operators"
namespace: "operators"
spec:
sourceType: grpc
image: example.com/my/operator-index:v1
displayName: "My Operators"
priority: 100

CatalogSource 5— priority FE%, #7238 ©RAE WA KT X R B B LT,
B ERmA m AN

o (B B RHLI LA FEARI S B AL,

o SR E KEMNET LA THEE B X,

2.4.4.3.2. e HERF

B X F 89 Operator 482 A 7 AI1E OpenShift Container Platform &8I AN EHRIIEE S, AfE
FAVIE R R EZITHRA (1.2,1.3) B L THNIE (stable, fast) R EMEFT .

B — 4 M Operator ATRERTH BRI, EARESERRMNIIE, 190, Operator fiA 1.2 ATEETE
1£F stable 1 fast /& A,

BYYMHIHE-PRIAINE, ZIHE SR EEIERMIIGE, 0RBIAIE %A IR LR B AKX
%, NSTERIREIE AP IRIIE £ MR F RIS & R IX LR,

2.4.4.3.3. FiE h i

—RERT, SRESNETEFHRE—ERIKT XS, #, — NS FEFR Operator 12
#t 7R/ API £,

LAFACRBITHEE, el REMNTNMGERKER, XA RSEFEREEIRNE, BRI
B, ATUREIFS Operator A LUK B K1,
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EAER, NIZEEE B R EH R R B EBIEETEY Operator, AIRFENMIERILH BRI KR,
EREWE L.

2.4.4.3.4. HAthFRH

PR T B BRI REVRREI 4, OLM IAARIN 7 B AR PRFIRACKRATE A PR SR i H L e AT L 2.

2.4.4.3.4.1.iT A4 ER

—MTH (Subscription) AR JERHRIT A Operator &, 1 W B IHKIITARTIZRE A =450
R, SiXFRARE— N Operator (MNRIDERBEEERPRE) , HXIA Operator HITEFH

2.4.4.3.4.2. 5484k
ERRZEEP, RRMFKA Operator FEER B FRE—HHE,

2.4.4.4.CRD #%

MRBELHRE L (CRD) BFH—KERFSRA (CSV) , OLM KILEINEAR, NRFED CRD #K
%4~ Csv i, MHiZ CRD /WJELIFFEEF’]F%QK#ET?A%%

o FIEBFETHAE CRD HHIARFSRAE IEFER CRD H,

o TEARYEHT CRD BYJSIER (schema) TR, 5 CRD BIBRSSARAREXHIAR B INA LHI=
BE L HIREEM.

HibFR
o 7Nhn#rhik CRD
o FMA=ER CRD kA

2.4.4.5. KT EREE SR
TEFE E MG N 1% [E B i £ L R

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

R VE G AT LABERT A A0SR API; BR2XET%T Operator AR EBIE(T API F57E olm.gvk &I, FIAENR
2, I87E olm.package ZJHREEX,

AU\ TN
Kubernetes X4 5 API IS A B X BIER 338 T Kubernetes X#&BY Operator FoFiE4THREE B EA,
HEAPI AFFHZA, Operator Bt 1F Operator X API #1TEH, MAEEFRN API BIARA,
%I F Operator f&KHfil, XEKE T REHIHT AP Mii AT BER B LA RKHI BT Operator IEE T1E,
4N -
® TestOperator v1.0.0 124t MyObiject 7R vialphal API iiv A,
e TestOperator v1.0.1 5 MyObject 70 7 — N $THY spec.newfield %, {B{3=Z vialphal,

&8y Operator AJEEHEE I spec.newfield 5 A MyObject 7R, {XfEF olm.gvk AJERIAFR R LLLL
OLM REEFEE TestOperator v1.0.1 T2 TestOperator v1.0.0,

INRFBALFBIRA API BUREE Operator, NIFEEHISH olm.package 2R KX ER/VE,
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% 2= T OPERATOR

AR— P ERKRIRE, HRF—ITZHERH

K7 Operator 124t 7T BRI TR, 20 APIBRSSH CRD, FRLAMAR—4 Operator HKFIIIEE T
— AN O, NIE e AR E At B BT £ AL BE IR,

EARENERT, REFBRERARA, &, RE— NI HMIIESCER, LRSS HA
Operator #1322, 40 : >1.0.0 <2.0.0,

S50 TEaBE TR, Operator fFE BT E#NET OLM FRESEHITRD, WRMAIT

AR AEH, WRE Operator (FERTEAUME—RAEH., HKBITTIKERARARGIIFE
HEHR, A ERNR BT ERN LR,

7 L PHETR 5L T3A B % Operator Y14 B HIRIII,

B2, MREMNEFERENAREN, MPOZXEBERARAE. B EAREEREEE, "TUEK
REMMRA, 0 >1.0.0 1.2.1,

Hth B

e Kubernetes X#Y : B API

2.4.4.6. IITIERSE
LIEEBI, FEEE-LIREIL

BHWFEIAER (AND)

BHenl& B ARIEELREIM AND X%, #a161, FTiEIEE— Operator, BKIHHTFHH—1
Operator, BiRHt—NEEM API HIRAZE >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 ®T L@ P4 Operator KB iXNEK : —/ME# EtcdCluster, H—NBIMRA >3.1.0, 2B X
ETIXMIER, HNEIEFEEA Operator BETHBXP AN RS, XEURFEE AR TBIERILT, K
TRIFFIHEF LTI BRI E L H T LUEERR, Bh 7T1#EERN, Operator NiZE{E— Ml s H b
ML,

B ERRAMY

OLM 7E#p % 22 [BSE R AHUT IR, SNREFHFE 6 28 [H] Y Operator KX} 75—/ M p 44 22 [H]
FB Operator &R MR, I B BE =& B #T 5L,

2.4.4.7 KR AR R B
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FELLTRBIF, provider (i) =38"1HE" CRD = API BR5589 Operator,

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

o A BIBLLEEKRI B,
o BHHNEE—MIN,
e BEIMHNFIRM C, EFAB.

° BARBEAHNAE.
o AFRBEI{E,
X2 OLM @id A4 R IE B — N =1,

=~ - MRAFEH
AFI BN API :

o AMMNFERE B,

o BHIMNFERE A,

o AFIHBMINEE (RHtA2, FEB2) #FHA.
o B EIMIMINEE (IRHtB2FEA2) HFAB.

fNR OLM K TE B # A RN REEHT B, SEH B WA AEH A, WFEEFHLEIFAR Operator, Bl
ERHEF R FRE R BT IREH.

X2 OLM @i F+ 2 SREg 1k B9 55 — = B,

2.4.5. operator 41

AIgmt T OpenShift Container Platform A1 Operator Lifecycle Manager (OLM) B Operator ZH{&#
AER.

2.4.5.1. XF Operator H

F OperatorGroup %JR7E X B Operator 2, 5 OLM &8 Operator 124t % El&, Operator ZHi%
FBEirdpZZeE, EHEPNER G Operator £RATER RBAC 1iAIHXER,

X —2H BFrep L 22 A& fFME7E CSV B9 olm.targetNamespaces ST 2RI LIE S 2 FRBE 7T R SR L,
OERRR T A 51 Operator B9 CSV 5261, FEA B IHIEREH,

2.4.5.2. Operator AR 5
HRLATE—%MH, Operator BIRI#E 14 Operator HH member :
® Operator B CSV 5 Operator AL FR— @& L [H f,

® Operator CSV FMZREE N X #F Operator A B rdp £ 22 Al 5,
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CSV MR EZE X A InstallModeType FEXF1 Supported #97n /REFERZHM. CSV ) spec IAEE—
HHPINAE InstallModeTypes H I LB -

7 2.4. ZEEBEX M FFH Operator 4

InstallModeType ik

OwnNamespace Operator JLAR A HE BB 6p & 22 [HAY Operator HRIAK .
SingleNamespace Operator BT LA — 1 6n & Z2 [H] Y Operator HRIBK o
MultiNamespace Operator JLAR IS N 6n 44 Z2 [ Operator HRIBK o
AlINamespaces Operator RILAR ¥ A 69 % Z2[AIHY Operator ZHMIRL T (B Frep 4 22 (A

ENEFHE") .

v pa -
J05R CSV B spec &% InstallModeType 5B, NIZRBFMHEM N A RHE, FRIEFEL
eSS R RIEIA 5 B #EMT S,

2.4.5.3. BirtpRZe a1k

& 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 LME R A spec.selector SEIR 1512518 Ep & 22 (A

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

name: my-group

namespace: my-namespace
spec:

selector:

cool.io/prod: "true"

BF

UGB spec.targetNamespaces 7l HHZ M an & 22 [A], =387 spec.selector AR
LR, ENELUGERRAFRTEESMRYT Operator AR Z AN B irndr & 2 X,
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102k spec.targetNamespaces # spec.selector A2 E X, N|=ZHE spec.selector, 75, EAILIE
B% spec.selector #1 spec.targetNamespaces RiEE—1 £/5 Operator H, ZHEFFAAMAZEH :

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

name: my-group

namespace: my-namespace

Opeator 4H#] status.namespaces S P& L RFTIL A ZE RIBETES. £ OperatorGroup B

status.namespace @ EZFFE ("), MZFTBRRXMAEEFEAM Operator KHES, BERELMAR
BBz,

2.4.5.4. operator ZH CSV X &

Operator HBIRK 7t CSV EBF LT E# -

olm.operatorGroup=<group_name> B & Operator HM AR,
olm.operatorNamespace= @& Operator ARy & (A,

<group_namespace>

olm.targetNamespaces= SLRLUESHRHFREH, 5 Operator HRIB Rén
<target_namespaces> Z8 A,

F% olm.targetNamespaces LI HIFAE X R BEREEHIM CSV ., EEFICSV £4&
B& olm.targetNamespaces J* & "B 1L 70 - 2 [A| Bfrdn R A HINE S,

2.4.5.5. TR GLH9 API X

group/version/kind (GVK) & Kubernetes API M —FRiRRF, olm.providedAPIs & ERE X
Operator ZHiZ I GVK MIE R, ZFREN—NFRFH, HAES2FEM <kind>.<versions.
<group> k. EAEIER Operator AMIFTE AR G CSV 12489 CRD #1 APIService B9 GVK,

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

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

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

2.4.5.6. &TF A a9 niZHl

B/# Operator AR, SER=NEEAE, T ClusterRole MBE—NREHN], FHEHFE—DIEE
2R LACEEARSS, M0FA :

SRAe LRSI

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

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

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

Y CSV BN Operator ZHBEEAA 517, RE1Z CSV IEEFE{# A AlINamespaces &R K AR 6y
Zela], H%#A R InterOperatorGroupOwnerConflict FRFE A FHFER S, EEREMLLT RBAC ¥R,
® EH CRD B AP FHRHEE AR
* XHAPIRFZHEN AP FHRNEEAG
o HitABMAGBHE
3 2.5.3EH CRD B8 API BTRERNERAR

KAt wiE
<kind>.<group>-<version>-admin <kind> £ VED)IA -
Y *
REVE

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

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

41



OpenShift Container Platform 4.7 Operator

SRAt wE

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

e delete

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

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

<kind>.<group>-<version>-view <kind> ERYRVED)A -
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%
Yz

e (et

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

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

3% 2.6. kB8 API IR BT API FHRAERMERAS

KRAe wE
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SHAB i
<kind>.<group>-<version>-admin <kind> ERY#RESHIA -
Y *
RETRE

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

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

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

HivfaamAaiE

o MRCSVENT—NBEiremBZE, HPEE* N CSVARFEFE LHWED
permissions £ R A BN NEBEABHE. MBEEKNFTRERITL olm.owner:

<csv_name> 1 olm.owner.namespace: <csv_namespace> F1%5,

A O A~~~ S i DNV A = D bl LT A AT il o~ . N AT AT —— 2 S Ttz o e
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® LR CSV RAEX—TEE "HEMERALEH, W Operator 653 42 H H HIFT/E FH B BYH E
#R{#F olm.owner: <csv_name> #] olm.owner.namespace: <csv_namespace> /5% & il Zl

Biren &2 (A A,

2.4.5.7. 8%l CSv

OLM £7E Operator ZHHYEA Birnen 4 22 8] |8 Operator ZHBIFR A EERAK 51 CSV MIEIA, &% CSV
HENETFESIFERMBZERMNAS, $E Operator BEE N EAIIE L OB TR,

BHIM CSVREHRTRRE, HFHULEER CSV RS, EEBELABEHIMN CSV 2/, &M
X4 CSV 4 E olm.targetNamespaces Ff#, &B& B nap 22 Al B R 2 A 772 Bindn & 22
FESMIR,

LRTEHIM CSV BIIR CSV REEHEIR CSV FT/ER Operator HABIEMAEH CSV M A= EN, &
fHpRE HIE CSV,

2.4.5.8. E#2 Operator 4H

#NR Operator Z1H spec.staticProvidedAPls FEX# 1% & true, NIl Operator 25} *ﬁm Hik, OLM
218 Operator 2HAY olm.providedAPIs ;¥ f#, XEKREITLUIRIIZBE. NR—HMLREEEE
ERBIRR 51 CSV N FHRIZ M API, A 748 B Operator iﬁﬁéﬂﬁiﬁ%:?lﬂ$¢7i$mlﬁ%ﬁ 5% —
BE+2ER,

L/L'FE ™ Operator 417Rfl, & something.cool.io/cluster-monitoring: "true" SRR Fi A
Ze (i R By Prometheus PR :

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

2.4.5.9. operator H3 &

IR Operator HHBEIRp B EAENRETEEE, HIRHE olm. providedAPIs SERRRIE X, PR
HEAPI ERNRELREEE, NFXFH A OperatorGroup HIFEEBIAPI HX.

—MEERER, R API BRER Operator HAIBETE & 22 (A X E A T HHER FTR,

% E,E
HERERZEMNIES, Operator HEVar & EAIMA B EHTEB IR &R ZE R F,

g S
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BRGEEKER DL CSV BAF RS, OLM =& iRSEEF, LUKEX CSV HFMEMPTA CSV H [HIRMER APl 2
£, AEOLM AR EZRERERT HLE -

o MMRLERN true, B CSV IR API 2 Operator HIR A API IF5 -
o YREEEAZ,
o MMRLERN true, B CSV IR API 72 Operator HIRHH API B9F & :
o R Operator HE2F SR :
n EEETF CSVHmMAELRE,

m F CSVELNMERT, RERE
7 : CannotModifyStaticOperatorGroupProvidedAPIs,

o HNR Operator H 7255509 -
m ¥ Operator A/ olm.providedAPIs ;& HHA G5 CSV 1R APl BIFE,
o MMRLERN false, B CSV RH#M APl &2 Operator HIZ M) API IF5 -
o NEEETF CSVHMAEIRE,
o ¥ CSVEHLNMERS, KAREN : InterOperatorGroupOwnerConflict,
o MMRLER) false, H CSV {RH#H API 2 Operator ZH1Z 89 API F9F £ :
o HNR Operator HE2F SR :
n IEEETF CSVHMAELRE,

m F CSVELNMERT, RERE
3 : CannotModifyStaticOperatorGroupProvidedAPls,

o HNR Operator H 728851 :

® ¥ Operator ZHH olm.providedAPIs & # HHAH 5 CSV 1R API FUES,

p= Y=
- Operator ZHPMiE B HI B B AR S T 2 Atk

Bk Operator HRES I EBRHATLATIRE -
o REIEERAK G CSV MIIREH API 2@ EEHTEH KM, T8, SHIM CSV RERK,

o [G&Et5% 5 olm.providedAPIs i#1TLLH, #0R olm.providedAPls & EMEI4 API, T
PRIXLE AP,

o IFAMAZAIFIZEIER API BIFRE CSV MK EFHHEF, XM R EHAPIHZE CSV 4%
WD, FEAATEE @ A EE KNS BRI ZEH) CSV R T A2,
2.4.5.10. %# /" Operator EE PR

OpenShift Container Platform % fE &£ 8f AT 24 R [E Operator RAIRH AR X #F. Operator 2
control plane ¥ &., FRBETEF S22 A HZR—EH control plane, AL, M IMEHRIFES B

/i#L = Operator,
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Operator Lifecycle Manager (OLM) RTEARRBI6R % 2 7] % R &3 Operator, HA—NREIZ
Operator B9 AP| iR A& A8 [E,

Operator AR EBIRABEEETFRANEE LHIRE L (CRD), XEFILERZEIIE OLM,

2.4510.1. HEeHR

o RITIFEEFEIEGIRE Operator

2.4.5.11. % Operator A {7 FEHERR
B 51 4G
o MR—NEZZEARFEL Operator 4H, NIFEZEAZEHFAIRKAAE CSV HRZ AR
3, tRFERE : TooManyOperatorGroups, - F#FERER CSV KIEMA A FH
Operator ZHiA B 1 FF 22 N ERFLIBR T,
o IR CSVMREBEXRIIHHMZZE P Operator HW B IR AR AIERE, CSV R NiRE
K, EE UnsupportedOperatorGroup, b FfER SR CSV &7E Operator AR B indn
AR NS RIFWEBRH L NRNE, & CSVNREREAWIEU R IFE ird & %A
REN
2.4.6. Operator 514

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

2.4.6.1. % F Operator &

YENEEE Operator £MAMMNA B —ELS, Operator Lifecycle Manager (OLM) MZE X Operator B9
Kubernetes FHRIR S HHERT Operator K&, RALLFERE T —EREMRIERIBE Operator F 45
ERE, BEFLERT, Operator ATRER %E%I‘] OLM 1RIHER, MiXLE(S BT REMRMHERTH K, XL
.:.,.d\_JJ«/W&’ OLM {F s FEIFHEE Operator WA RREE,

OLM 12t T — %5 OperatorCondition HY E ENFRE X (CRD) , BV Operator 5 OLM tHE

ﬁ{; FHER. HE— OperatorCondition %FH Status.Conditions #4HFEFEEN, NIKKREE—
HEFM OLM B8 Operator I FF& M4,

2.4.6.2. TFHIEHE

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

2.4.6.2.1.Upgradeable (AI#4) &4

Upgradeable Operator St RIBA IEINEERBERShRA (CSV) # CSV BIFTARAE L, X—RHTLITIE
RTEEARA :

e Operator BYEshREHIE, TREARTREIFA N,

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

Upgradeable Operator &

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

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

ﬂ SRR,
9 False {EZ’~ Operator RAGFHH, OLM AL LEEH#: Operator #A CSV By CSV B F Pending
K

2.4.6.3. Hih iR

o ‘&I Operator &4

e 2 Operator %44
2.4.7. Operator Lifecycle Manager 5 I788#&

2.4.7.1. 2T

Operator Lifecycle Manager (OLM) &2FH L OLM HFEFKIR, HETF Prometheus B9 OpenShift
Container Platform SE&f G R B A,

x 2.7.OLM AF8yi5Hn
TR gk

catalog_source BRRBE,
_count

csv_abnormal ENAEERSIRA (CSV) B, #% CSV iRAZTF Succeeded LUABIEIR AT
(IR AERECH) MaFEE. 81 name. namespace. phase. reason fll
version 7%, HEEIIEIRBIEI OB — Prometheus B,

csv_count FRINEME) CSV #E,

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

csv_upgrade_c  CSV #HZH Monotonic 114,
ount

install_plan_co REITHNHE,
unt
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HFR sk

subscription_co  iTH%k,
unt

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

2.4.8. Operator Lifecycle Manager 89 Webhook E1E

Webhook 7 Operator fEE £ FIRMEIRF RN RIZMEFFH Operator #RHIZRIIRZ AT, 8. Bk, #&
SHIEA TR, % webhook 5 Operator —REI12#H}, Operator Lifecycle Manager (OLM) ®JLAE ;X
L5 webhook B4 an B HA,

INFE A * Operator Fr & A Gig0a i E Operator & . webhook, & OLM LiZfTHHFEEIAY A
BR, HBHE LEERSHRA (CSV) ,

2.4.8.1. Hh 55 R
o Webhook f AfHHEFLE
e Kubernetes 3X#Y :

o ISiE#EA webhook
o RHE A webhook

o webhook #&#t
2.5. T2 OPERATORHUB

2.5.1. xF OperatorHub

OperatorHub 25 EE IR 5 L A I %L Operator B9 OpenShift Container Platform Y Web 12l
BRE. RFATE—R, BT MEIEEEHRAIE Operator, FIFEREMIHWESE D, HITRAE
FA Operator Lifecycle Manager (OLM) 7EE8 BEME h B BN E 1™ ST A &

SEREIE SR MR D00 BUT R A8 B Sl 7%
eS| fed
2148 Operator E RIS S HIRHMLIIIE" B, ZLIEXRH,
ZINIER Operator  RBE BT P (1SV) B9 &, 21185 ISV &IFITE iR, 2 ISV X#.

Red Hat A3@7F Red Hat Marketplace MK IEAIE 4,
Marketplace
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eS| sk

# X Operator operator-framework/community-operators GitHub 7#fi#/Z f AR XA R 4L By AT 1% 7]
W, TEHXZF.

B % Y. Operator WBITRINESEH Operator, MR ERRINE EE L Operator, NIIEH
OperatorHub £ Web 2§ & R ERSEINBE LK,

OperatorHub ERJIR/E R #RITEE OLM L1217, XBIE—MRANEEERS A (CSV) B9 YAML XX
%, HEhaELREMERLIZ1T Operator FFERIFFA CRD . RBAC #ill. Deployment M1ZZR5H K, ©ib
SEAFALNER, MTheeiEmZIFN Kubernetes i A,

Operator SDK BT LR & BIFF & A 513 T & Operators LIFF OLM #1 OperatorHub, MREE—INEE
HEEFVn8EL N AR, 1EFERIESEKEERE 17 (connectredhat.com) REBIIAIETERR
REIEXAN N AERF.

2.5.2. OperatorHub Z2#%)

OperatorHub Ul A4 2X1L H openshift-marketplace 54 Z2[A] 7 OpenShift Container Platform &
Marketplace Operator X%,

2.5.2.1. OperatorHub B E Y %

Marketplace Operator B4} cluster #J OperatorHub BE X ¥R (CR) , AT & OperatorHub
RIEMBIA CatalogSource X5, eI LUSTIL RGBS ZARKINE R, XEZRMEIMEHEE
OpenShift Container Platform I JE& B .

OperatorHub B E Y FiRRAI

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

sources: [g
{

name: "community-operators",
disabled: false

}
]

disableAllDefaultSources @ —1"&%, FTEHI1E OpenShift Container Platform Z&=HA A BAIA
Be BRI A BRI B kB R A,

Q B EENER disabled SHE kDRI A E T,

2.5.3. Hfth ¥R
o BB
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OpenShift Container Platform 4.7 Operator

® X F Operator SDK

o TENEERSKRA (CSV)

o OLM HH Operator Z&EMAN TIEGR
® Red Hat Partner Connect

® Red Hat Marketplace
2.6. 211812 #t# OPERATOR B %

2.6.1. %F Operator B3x

Operator B3¢ Operator Lifecycle Manager (OLM) BT AN TTRIEEMEZE, UEERP LML
%& Operator REMKHIT, OLM 844 M B KRR A L% Operator, M OpenShift Container Platform
4.6 FFiR, LEREHNBRMER F5/HF BT TER.

ETF Operator Bundle Format B3R5 Hilk 2 B kMR RLREB, X2— M FIZHNIH, aa8Em—4H
Operator 5 HRBBIEHEIEE, BRI LBIBZRBIEGEILEERF OLM MRA,

M OpenShift Container Platform 4.6 F18, ZFR5|IHEHLIERERENR App Registry B
K&, App Registry B4R 1&E A B F A Package Manifest Format, ©7ELLATHY
OpenShift Container Platform 4 fR A3, RAZLIEA ST OpenShift Container
Platform 4.6 R 2 GBIRA X #1 App Registry B k%1%, {BETF Package Manifest
Format B & X B F B IMHE R,

BEE B KHIEHT, Operator WRIRASL 2L, [BRATRERWMAHER, 75, Z OLMEZIR
PIL&INE Y OpenShift Container Platform 5£8f LiZ 17, ©REBEZEMBEEM R B KRAIRHTH
Fé?()

ENEREENA, EHRBLBRMANE RIMLOZBACHAE LRI K, ZEGTRTRESEH
HHERAR, URMEREECHRBIGGRRMET —MAERBE LS LA —4H Operator, [
i35 T L EHR BB 32 BRLA AR FR B[R],

BF

EOEBEE LBRES, oc adm catalog build i 8 E OpenShift Container
Platform 4 BBRHIMA, —LhRAEFMH., M OpenShift Container Platform 4.6 FFiA, 4L
IERMNRE G T ARG, BRWESRIIZF R EA opm index s R REERE|H
%, oc adm catalog build 3% RTELLUGE I 1T AR A AR IHBR.

HeiR
o FEHEVHXR
o TEZPRMLEH{FEF Operator Lifecycle Manager

2.6.2. X F4L1E1R A Operator Bk
LLF Operator BXHBZIIE A :
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Hx F5l 5tk Uiy

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

operators index:v4.7 18" S, ZLIEXRHF,

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

operators index:v4.7 (ISV) B9/ g, £11ES
ISV & T B R, =
ISV X%,

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

marketplace index:v4.7 Marketplace M3EIAIERY
B,

community- registry.redhat.io/redhat/community-operator- ¥ {$8 operator-

operators index:v4.7 framework/community-

operators GitHub %
RIEXARGE, TEAH
X% .

2.7.CRD

2.7 FEHEBEFIRE KT B Kubernetes API

Operator {8 Kubernetes §" B#LE (BE XL HIRE X (CRD) ) , LUMEMFEH Operator EEMBE LK
LIFRBMRE Kubernetes X R, AFEEN ET%ﬁmﬁmﬁﬂﬂﬁ T AIEMEE CRD K BH
OpenShift Container Platform 5£2%,

2.7.1.1. BRE LEHRE XL

1£ Kubernetes API F1, resource (F/R) —EME—K API NREMIGR, #i0, NE Pod FKRES—
2H Pod %5,

HEXFFEEN (CRD) WRUEEBAE N —NHH, M—HIXTRER, F1H kind, FI1F Kubernetes
AP| fR&S 23 AN IR H BN EHEE,

BE X R (CR) M RAKHEE BRI EHF RN CRD 618, HFrmESEA - EYB g
BIBRAR R,

SERMEEOURMAT CRD EREFFIN, Kubernetes API BRS5EEIBIN TR B HTE — 1 Al RE M REF A
AUE (684 ZE[A]) VAR RESTful BREEE, FHHRRS THEEM CR,

SHEEAMREAEMA T CRD ViRNIR, AEAKEABRARKARBIIRT admin, edit 3
vnew MNEHABTINR, SEABRAXFNAE CRBINBARXLEREFAEH, WITHREH
IREATIERH RBAC KBS, BRREFIR—F,

Operator =811 ¥ CRD 5{ElFfE RBAC RERFMH M E L HIT R —kF A CRD, £HEE
SR LLFBf$ CRD #RINZEI Operator £ A2 ARIEEH, HATERFER.
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—

BRRABEHEIES A8 CRD, {884 CRD BN RMF AL A ABEET A CRD ¥
BI]# CR,

2.7.1.2. A EE LR E
EQBEEE KR (CR) MR, EHEEAFEMLICUE—NEE LFRE X (CRD),

FoRFM

e [ cluster-admin F /" &141/17] 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
scope: Namespaced 6
names:
plural: crontabs G
singular: crontab ﬂ
kind: CronTab @)
shortNames:
-t @

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

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

N APIEEHL, APIHR— MBI LRI RE, 5130, Job 5 ScheduledJob FEffH
LB SR, HEIRIMEIE API 4 (40 batch.api.example.com) 1, &IF{ERENM
HsELREZE (FQDN) ,

187 URL R ERAMIRA LT, B API AR REEFETZ NMRAH, a0
vialpha. vibeta. vi,

EEEE K RABFE—NIIE (Namespaced) 1L 252 HFATATIE (Cluster),
8 URL MEAMNE ML, plural ZE&5 API URL MBI %RER,

OS9® 6 O 00

EERE CLI RS & H AT Erm HEE TR,
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© EETOIRMTRAE, KBELIRMA CamelCase,
© EES CL RM R RNEIE TR &,

H=
tﬁ ;‘- BANERT, CRD MEBEREE NENERE, ERTFHREYIE,

2. DI CRD XK :
I $ oc create -f <file_name>.yaml

FELUTAIBEHE— RESTul APl iR :

I /apis/<spec:group>/<spec:version>/<scope>/*/<names-plural>/...
BN, LATF i R R 2@ s B S 1R -

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

7E, EENAfEAZIRR URL SEEIEMEIE CR, WRABETEAUIEMN CRD X RH spec.kind
?E&O

2.71.3. nBE L FHRE L IRERHAR

%ﬁ%iﬁm?ﬁﬂﬁ%ﬁ?ﬁlﬁ’]EEXmEEX (CRD) #F 1R, #NRfEA admin, edit 1 view Eik
SHAG, EIRSEHABREEREIN,

BF

N/ ViR = = ’éﬁﬂﬁﬁﬁj\ﬁaﬂlﬁo MRRE Z A B R RMENRI D B BN, INRE
HNEANBEIEHIN, BRIZRENTFAIREEEESIRNAR, fiiN, MRERA
view A 1% F get crontabs FIIIFR, thit/iiM edit #1 admin A& &% F %R, admin sk
edit BEEBEESOBRABIUIBERUETBENE .

FoRFH
e A& CRD,

it =

1. 7 CRD 8IBEHABRTE X, EHABRE L E—1T YAML X4, HPESERATEIIMERA
BEIHLN, OpenShift Container Platform 124l 28 21T IE ERIFNRMERINERBEABH,

REFAAE K YAML XHRA

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" 6
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rbac.authorization.k8s.io/aggregate-to-edit: "true"
rules:
- apiGroups: ["stable.example.com"] 6
resources: ["crontabs"]
verbs: ["get", "list", "watch", "create", "update", "patch", "delete", "deletecollection"] a

kind: ClusterRole
apiVersion: rbac.authorization.k8s.io/v1
metadata:
name: aggregate-cron-tabs-view 6
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 A rbac.authorization.k8s.io/v1 AP,
%ﬁiﬁé?ﬁi%ﬂ\o

© EEXIRER admin BILA EBEFIUR.
Q BRI R edit MIAAGBER TR,

EENKRABFRESHIRAIEESNA, Fa0, % admin 1 edit B &N ASEEAR, X
view AL RIEAR,

© EEZIRER view BB EBETFIUR,
@ T %% A cluster-reader Bii\ A &2 TR,

2. QIBKREAG

I $ oc create -f <file_name>.yaml

2.7.1.4. B XH0BEE TR
FEEXFIRE X (CRD) RINELEG, "IER CLIREBEE LR (CR) #SE@id X4 8l# CR,

FRFH
o REEENSH CRD RMMEREH,

it =
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1. 79 CR A& YAML X, £ FEBRE X HIF, cronSpec #l image BE L F &7 Kind:
CronTab BJ CR A% %E. Kind kB CRD XI&R# 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

15 7E CRD HBIZHEZFRFN AP ARA (BFF/MRA)

187 CRD FHYREL,

B ENT R,

BEENRMEREZEFE (NA) . SiREF AL EEE 2R CIEMBR R IS A ST ISR,

0009

EERE TN REBBRM,

2. R HE, BUENR :

I $ oc create -f <file_name>.yaml

2.7.15. (e EBRE TR
IRAIfER CLI I EERAEFEAENBE LHIR (CR) MK,

SeRFMH
o EANINMGBZERHBPEFE CRNR,

ik S
. BREFEREM CRIER, 1HB1T:
I $ oc get <kind>

a0 -

I $ oc get crontab

it N |
NAME KIND
my-new-cron-object CronTab.v1.stable.example.com
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FREMAR KNG, EBIAIEA CRD RE LA HHHEHH N, thrIERAE. Hl :

I $ oc get crontabs
I $ oc get crontab

I $ oc get ct

A EE CR BRIA YAML ¥4
I $ oc get <kind> -0 yaml

Bian -

I $ oc get ct -0 yaml

it N |

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 = ~AToIEM R YAML B8 & LR,

2.7.2. EEBEE HRE X AR
AEEAFEZARNE T MASERE AT X YHEE X (CRD) BB E X ¥E (CR),

2.7.2.1. BRE XL FHRRE X

1E Kubernetes API #1, resource (%R) —iFEE—K API N REMNIH =, Flil, NE Pod KRIE—
20 Pod %5,

HEXFEEN (CRD) WRUEEBHAE L —NHH, M—BIXTRER, F1H kind, FIIF Kubernetes
AP| RSS2 M BB H BN S EH,
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B E X (CR) W REAEMESIE BT ERP ORI CRD 688, FXEmMAESEA M ETE RN

B FHRIEEL,

Operator @11 f% CRD S{EaIFTE RBAC RESFIE M EZ HIT AR — 2k F A CRD, H£EHEIRE

A LLF B CRD FINE Operator £ A2 HABERE D, #tARERAEH,
BERRAEHEEATNE CRD, BEA CRD BEIRMIF X ARtha @id#A CRD k&
@& CR,

2.7.2.2. @ XA OB RE LT

EEHFRE X (CRD) iRINELEE, oFH CLIREBEE LR (CR) #SE@id X4 CR,

FRFH
o REEENSH CRD MMEREH,

it =

1. 77 CROIE YAML X, 7£ FTEME L RFIF, cronSpec #l image BE XL F T Kind:
CronTab B CR %7€, Kind kB 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

187 CRD FRBYZHATRH AP RRAE (RFF/ARAE) .

1E§7E CRD HHYREL,

B ENT R IR,

BENRNERESF (WA) . 4EREF A EEHIZR ST PR R Z BT SE R SR 4

0009

EERET N REBBRM,

2. R XHE, BUEYUR:

I $ oc create -f <file_name>.yaml

2.7.23. B EAE KR
IRENMER CLI I EERhEANE E KR (CR) MR,
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FRFH
o EANINMGBZERHBPEFE CRNR,

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

o -

I $ oc get crontab

it N |
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 CREVREE YAML 847 :
I $ oc get <kind> -0 yaml
Bian -
I $ oc get ct -0 yaml
it N |

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
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spec:
cronSpec: ™ * * * /5 ﬂ
image: my-awesome-cron-image g

QO ~AToIEM R YAML B8 & LR,
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BIZERIES

3.1. MB %% OPERATOR Q&N BREF

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

3.1.1. {8 Operator 03 etcd &&F
ARIENLA T 2045814 B Operator Lifecycle Manager (OLM) EI2H etcd Operator SEHE— etcd &

B,
FERFH
1/i[A] OpenShift Container Platform 4.7 52 8%
EEADEEREEHRRET etcd Operator,
ik =

60

. FFXFIEESRAZTE OpenShift Container Platform Web 124 & T E—NUIE, XN RAIERE N

my-etcd B9IE,

. SfinZE Operators = Installed Operators 1 H, HEFEE A RKEIERFH THERBN

Operator fFLARBRSS R A (CSV) FIREA ERELL, CSVAFENFEER Operator 12
HERYE

TN
FRALUT&HSM CLI RBIZHIEK :

I $ oc get csv

. 7E Installed Operators T{EIH, = etcd Operator & B %115 A R E.

IE#0 Provided APl FF7R, 1% Operator 12t 7 =R HIR, SIE—MAT etcd Cluster BIHTR
(EtcdCluster #iR) . XENRHTEARNSHNERRE Kubernetes X5 (41 Deployment
= ReplicaSet ) L., B ERETEE etcd B,

. R eted 5B -

a. £ etcd Cluster API £, = Create instance,

b. £ F—Tit, &A% EtcdCluster X RS/ NECIBEMRIEITEMEDR, LLanEEEXR/ND, B
1£, mili Create BlAIEM., mili/FEIAAA Operator 55/ pod. BRSSFNHT etcd EEEME
ftheH 4,

. = example etcd &8, AR Resources i+, ERILIFEITBINE L E1R % H Operator

B30 BN TR,
BB A 7 ZEEMITE PR EM pod 150 $IEZEM Kubernetes AR5,

. HEVIEFES edit AENFEREAOER, BEEMMBRNYARFEE (KHIHN etcd &

), XESHIRBETE P AER Operator UBBARERE, MERS—1F. MREMFH
A X —AF, TEEEAATERUTRSRNAE



BI3ITAIES

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

MEBEBT — etcd &8, 2 pod B1TAWY), HERBEFNT RZFEBE, ZREGXT S RN
HEMFEEHE, REENE, EFSLNINRMNEHBEEASNF LA AT L ZB8IBBERTH
N AR,
3.2. Efn B ZE A& E OPERATOR
INREEEIE AT Operator REMNREFLA AR, EAILALLEBIBRSSHI75 N IF Operator REEFH1T 1
Eldp & ZE (A,
3.2.1 FoR G

o SEEFEIE SUMIITE OpenShift Container Platform F ik 7 AN LEARR, LUEF S B BhAR

% Operator REZmAZEE, FIEESH RITIELRFEE AL Operator,

3.2.2. {#iFH OperatorHub %%t operator

OperatorHub @ —M4& ¥ Operator WA 5@, E©45 Operator Lifecycle Manager (OLM) —#&2T4F,
BEEEERFHPRENERE Operator,

ENBEBEUPPRMA Y, S LUER OpenShift Container Platform Web #2438k CLI 2%k H
OperatorHub B Operator,

RENIRA, BTN Operator HE L TR NE :

REENX
B EPRE Operator B EM AL,
BHE

INREA Operator AIEN ZNHEKRS, NAMELEEBEITRNAE, A0, Z&iT stable SEER
E (WRAA) , MMFIFRBEFXAEDL,

BEAESRIE

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

NREFEFER, NHEHFI Operator ATARK, OLM REIBEIHEKR, EHNEHEER, B4
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,

SeREH
o HAEH Operator ZEAMPRAINM - /i[7] OpenShift Container Platform &&%,

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

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

3. EFEETRESERM Operator,

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

4. [#]E Operator 1§ B F H i Install,
5. 1% Install Operator TTHE M :

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

b. EFE—IEFIE (WELITHTA) .
c. WIETERER, EEBIHFIIRMERE,
6. mifi Install 8 Operator At OpenShift Container Platform &£ &% _EBIRTIE Ay & 22 B/,
a. fﬂ%ﬁf%?%ﬁ]ﬁt)ﬁ%ﬁ%, T HB AR SIHREIFE Upgrading IR, BEEHKFF AR
ii:ﬂ;ll Plan TIE#L S, THBIFA SRS H Up to date,
b. #IREFET Automatic H#EAZREE, AXREKEFAAISENERTEH Up to date,
7. T RBHAIIREE S Up to date f§, 1%L#F Operators - Installed Operators 345 1iE B &5

Operator B ClusterServiceVersion (CSV) BERAHINT . RERAKERXBRZERI RN
InstallSucceeded,

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

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

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

3.2.4. {H CLI M OperatorHub %%

fRET LAEF CLI M OperatorHub %% Operator, A& # A OpenShift Container Platform Web 224l
B, M oc LR AIBFEHR—MTHEN K.

FRFM
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FEIZEHIES
o HAHES Operator ZEAPRAIM - /i[7] OpenShift Container Platform &&%,
o EIRMAMRILE oc 4,

TR
1. &%& OperatorHub FEEEF A FIRY Operator 73k :

I $ oc get packagemanifests -n openshift-marketplace

it N |
NAME CATALOG AGE
3scale-operator Red Hat Operators  91m
advanced-cluster-management Red Hat Operators  91m
amq7-cert-manager Red Hat Operators  91m

couchbase-enterprise-certified  Certified Operators 91m

crunchy-postgres-operator Certified Operators 91m

mongodb-enterprise Certified Operators 91m

etcd Community Operators 91m

jaeger Community Operators 91m

kubefed Community Operators 91m
0K TS Operator BB %,

2. 1eEFrEE Operator, PASIEE Z RSB 0] FAIE
I $ oc describe packagemanifests <operator_name> -n openshift-marketplace

3. —/ Operator 4l (H OperatorGroup X RE L) , EEAPEFEBIrGLZEFE, EHEP IS
Operator HBRIMAp & 22 [H] R BYFR A Operator £ MR RBAC Ui IAIFX R,
1T Operator By#n & Z2 (A /B H 5 Operator BB B ILALHY Operator 4H, A%
AllNamespaces &3, tha5%f SingleNamespace &=, INREE[HEH AllNamespaces &%
Operator, | openshift-operators #p# 22 A 25 3& L8 Operator 2H,

INRELREM Operator X SingleNamespace 1=, M&%EEYM Operator H, NwAZi]
=Sl N

1£1:#F SingleNamespace &R, ZREH Web 2B IRARTEE B B HE
4h 32 OperatorGroup #1 Subscription i Rl &,

a. fl|# OperatorGroup *% YAML X4, %0 operatorgroup.yaml :

OperatorGroup X &Rl

apiVersion: operators.coreos.com/v1
kind: OperatorGroup
metadata:
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name: <operatorgroup_name>

namespace: <namespace>
spec:

targetNamespaces:

- <namespace>

b. fi]# OperatorGroup X% :
I $ oc apply -f operatorgroup.yaml

4. BE— Subscription Xf & YAML X, LAMEN Operator 1] [#— s ZE (A, #1 sub.yaml :

Subscription % Rl

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

Q *FF AllINamespaces ZEEXFEA, 157E openshift-operators ta & Z2[H], &, K
SingleNamespace ZEEE R B EMHE K L —p & 22,
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E AN T EL: SR Y 11

Z1T %8 Operator BI& TR,

121t Operator BB FIRM AR,

BRI A ZEE, 5 openshift-marketplace i T2k 1\BJ OperatorHub B3R,
env SHE L EFIEFH OLM A2H pod A RSP HIMNE L EIR,
envFrom S E L BB HFPERINE L ERIRIIR,

volumes Z#E X OLM GJ## pod L FENETIR.

volumeMounts SE Y OLM 6 pod U FIEIEH VolumeMounts FI1FR, 1R
volumeMount 5| HARZER &, OLM FiEEBZE Operator,

tolerations 2% OLM f|E# pod & X Tolerations 513K,

resources S5 OLM BIEM pod A B2 E L HFREH,

D00 9999090000

nodeSelector {77 OLM 2/ pod E . NodeSelector.

5. fi|# Subscription X :

I $ oc apply -f sub.yaml

ERF, OLM B 7 f2Fi%f Operator, Operator FISREEARSShRA (CSV) [ HIITE B bren & 22 (4]
H, H Operator 12{# API i 0] FA F A&,

HeHR
® operator 4H

o JiERTR

3.2.5. 2% Operator B ERRA
& eI LLE T £ Subscription X RAIZBEEEEIRSSIRA (CSV) ERE Operator FISFEIRA,

SEREH
o fFAEH Operator ZEMRHINK 17 [] OpenShift Container Platform &8

e B%% OpenShift CLI (oc)

it

1. @I iE startingCSV FE%, I — Subscription &R YAML X, MH B4 ERAH
Operator 1] [ —1 & 22 H, ¥ installPlanApproval FE& % &N Manual, LUMEEEEHEFE
BHFHIRRAES B IE Operator BEIFA,
g0, STLMERLLT sub.yaml X% % Red Hat Quay Operator, & JHFhRA 3.4.0 :

HARER Operator NRAM1T 5

65


https://access.redhat.com/documentation/en-us/openshift_container_platform/4.7/html-single/operators/#olm-operatorgroups-about_olm-understanding-olm
https://access.redhat.com/documentation/en-us/openshift_container_platform/4.7/html-single/operators/#olm-subscription_olm-understanding-olm

OpenShift Container Platform 4.7 Operator

apiVersion: operators.coreos.com/vialphai
kind: Subscription
metadata:
name: quay-operator
namespace: quay
spec:
channel: quay-v3.4
installPlanApproval: Manual 0
name: quay-operator
source: redhat-operators
sourceNamespace: openshift-marketplace
startingCSV: quay-operator.v3.4.0 g

ﬂ INRIEIEERIRRA S B K PRV EATARARUS, NIRHEAERIZE S Manual, T XIFE 1E
BIAREIEHBRE, BERERED CSV A UTRE R Fohitt,

9 B Operator CSV BIRFE AR A,
2. 1| Subscription X :
I $ oc apply -f sub.yaml
3. FE ARSI BN LRSI RI LSS Operator &%,

HeHER
o FEhHtHERFLIER Operator A
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4.1. ESEFH R0 OPERATOR

ST A LLAT OperatorHub F Operator 11 [ £l 6p % Z2 [A] 3% Operator 2% %! OpenShift
Container Platform &2%,

4.1.1. £ 8 OperatorHub %% operator

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

ENBEBEUPPRMA Y, S LUER OpenShift Container Platform Web #2#&8k CLI 223k H
OperatorHub B Operator,

RENIRA, BTN Operator HELL TR NE :

REENX
B EPRE Operator B EM AL,
BHE

JNRFEA Operator A& MBS, N EEEEEITEBNGE, F0, FiBid stable JEHR
Z (NMRTH) , WMFIFRFPEFIDEIL,

Bt AE SRR
IR LA BB E F o B #T.
NREF BB R B LM Operator, N HFTESHE A 1% Operator BIFThHRAES, Operator
Lifecycle Manager (OLM) f$B#F# 4 Operator Bi21T5EHI, MILTHEAN T,
MREFFNEH, NHBEHAR Operator AR, OLM RANBEHERK, FNEHEER, EUl
FOtAEZEFIER, FEF Operator B EFHTARA,

e T & OperatorHub

4.1.2. 5 Web 244 M OperatorHub %24

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

FRFM

o FEMHEZA cluster-admin FUBRANK /7 17 7] OpenShift Container Platform 2%,

o {HAEA Operator ZEAMPRAINM - 1/i[7] OpenShift Container Platform &&%,

it

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

2. HBEEEM Operator (RN TIESTE Filter by keyword {EHHI AT X #F) , HlN, HA
advanced X% #; Advanced Cluster Management for Kubernetes Operator,
18G4 B AR R R AR A TheE o a0, BN, MNRIEEHEE Operator ERTFF EEFIMERTIE, 15
1%%¥ Disconnected,

3. EFE I RE%{E R Operator,
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p= =1
%% Community Operator REHLLIE&R B INIEFE X Operator ; IS AHINZE
HAAIREE,

4. [#E Operator 1§ B3 ¥ Install,
5. 1% Install Operator TTHE M :
a. BRI :

e All namespaces on the cluster (default) £ ZII< ¥ Operator REZRZZIA
openshift-operators fp £ 22 (i, LUEMEREPIIARRZEAENAER, 250 IE
sRZ eI H,

® A specific namespace on the cluster, ZIMXZFFELFER—FEMGEHRRE
Operator, 1% Operator (Y[R 1% 5 —6p 44 22 (] R AN A,

b. EFEEHE %L Operator WRFEH— MR ZE[A], 1% Operator ({FRIEIZH —p 4 22 (A L

c. EFE—IEHHE (MEZITTH) .
d. WOETERTR, BB FIIRMERE,

6. mifi Install 8 Operator At OpenShift Container Platform $&%_E BRI ay & 22 B/,

a. fﬂ%i?%?%ﬁ]ﬁt)ﬁ%ﬂiﬁ, VT B A IR SIHREIFE Upgrading IR, BEEHKFFM AR
f‘:iﬁ;ll Plan TTE#LER, THMAIRSEZLH Up to date,
b. WMIRIEFET Automatic #AEKE, ATRESKETAAISSHERTEN Up to date,

7. T RBAIIREE S Up to date f[5, 1%t#F Operators - Installed Operators 345 1iE B &4
Operator B ClusterServiceVersion (CSV) @B&RAEINT., KERAREHEXRGLZERHLZH
InstallSucceeded,

A=

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

IMREE :
a. 17 openshift-operators 1E (#NR%EF T A specific namespace... ZERER) FH
openshift-operators B ) pod WH, iXRTE Workloads - Pods I i Az & [F] & LAE
H— 35 HEPRER PR,
4.1.3. {8 CLI M OperatorHub %%
IRAJLAMER CLI M OperatorHub &% Operator, M MER OpenShift Container Platform Web #221i
B. #M oc B ROEBHEHR— NI,
SoRFEH
o {HAEA Operator ZEAMPRAINM /i [7] OpenShift Container Platform &&%,
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it

o TEEMAIRIRE oc .

1. &%& OperatorHub HE5EEF AT FIBY Operator F3k :

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
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
10K TS Operator BB 3%,

2. 10ERRF Operator, MUIGIFEZHFHREENFI 0T BE :
I $ oc describe packagemanifests <operator_name> -n openshift-marketplace

3. —/ Operator A (F OperatorGroup X RE X) , EHEAFEFEBITMAZEE, EHEFNE
Operator ZHABRIMAp & 22 [H] R BYFR A Operator £ MR RBAC Ui IAIFX R,
1T Operator By % Z2[A| /TR B 5 Operator LB X8 ALY Operator 4H, "X
AllNamespaces &3, tha5%f SingleNamespace &=, INREE[HEFH AllNamespaces &%
Operator, | openshift-operators #p# 22 A 2. A& L8 Operator 2H,

INRBLREEM Operator %M SingleNamespace #=, ME&EELM Operator 4, M7ifl
BE—1
p= Y=

1£1%+F SingleNamespace &=, 1ZREH Web BHI A RAKIER A B NE
4h 32 OperatorGroup #1 Subscription i Rl &,

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

OperatorGroup X &Rl

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

b. fi]# OperatorGroup X% :
I $ oc apply -f operatorgroup.yaml

4. BJE— Subscription Xf & YAML 3, LME Operator 1] [#—ep&ZE (A, #0 sub.yaml :

Subscription % Rl

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

name: <subscription_name>

namespace: openshift-operators ﬂ
spec:

channel: <channel_name> g

name: <operator_name>
source: redhat-operators
sourceNamespace: openshift-marketplace 6
config:
env:
- name: ARGS
value: "-v=10"
envFrom: a
- secretRef:
name: license-secret
volumes: G
- 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

%fF AlINamespaces & EXEF, 15E openshift-operators 22 [H], F, 5
SingleNamespace ZE&1E 3 B EME K 2 —dp & 22,

BT SERI B R,

o
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Z1T %8 Operator BI& TR,

=1 Operator B FIRHIA TR,

BXRERZEE, & openshift-marketplace Fi T Zi\B OperatorHub B kiR,
env SHE L FETH OLM Al pod FATE RS FHIMNE L IR,
envFrom S E L BEEAHFPERINE L ERIRIIR.,

volumes Z#{7E . OLM fIiZ# pod LRI BTIR,

volumeMounts SE Y OLM 63 pod A FIETEH VolumeMounts FIIFR, 1R
volumeMount 5| BARFEH £, OLM FLiEEE Operator,

tolerations %1y OLM 03 pod E X Tolerations 5%,
resources SN OLM 38 pod FrfE R25E L HIRIRH,

nodeSelector Z#{77 OLM i/ pod E . NodeSelector.

D00 9909006000

5. fi/# Subscription X :
I $ oc apply -f sub.yaml

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

Hith 5w

® XTF Operator 2H

4.1.4. 2% Operator B4 E AR A
& Bl LB £ Subscription X RAIZXEEEEIRSSIRA (CSV) ERE Operator FI4FEIRA,

FRFM

o fFAEH Operator ZEMRHINK 717 [] OpenShift Container Platform &8

o B &% OpenShift CLI (oc)

it

1. @I % iE startingCSV FE%, I — Subscription &R YAML X, M#H B ERAH
Operator 1] [ — & 22 [H, ¥ installPlanApproval FE& % &N Manual, LUEEEEHEFE
BB A FALE Operator BB,
g0, STLMERLLT sub.yaml X% % Red Hat Quay Operator, &[T FhRA 3.4.0 :

HARER Operator NRAM1T 5

apiVersion: operators.coreos.com/vialphai
kind: Subscription
metadata:
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name: quay-operator
namespace: quay
spec:
channel: quay-v3.4
installPlanApproval: Manual 0
name: quay-operator
source: redhat-operators
sourceNamespace: openshift-marketplace
startingCSV: quay-operator.v3.4.0 g

ﬂ INRIEIEERIRRA S B K PRV EATARARUS, NI AERIZES Manual, T XIFE 1E
BAFAREIEHBRE, BERERED CSV A UTRE R Fohitt,

9 B Operator CSV BIRFE AR A,

2. fi|# Subscription X :
I $ oc apply -f sub.yaml
3. FE ARSI B LRSI R LSE R Operator &%,

HeHER
o FftHEFL IR Operator A4

4.1.5. Operator TYE {1 #i# Pod &

BRINBER T, Operator Lifecycle Manager (OLM) fE%2% Operator %8%& Operand TEfE T, &%
pod IBEMER worker T b, YENEER, ERILMERT SERESR. 15 R AARA A HTE FizH
¥ Operator #1 Operands & E4F E 17 o

2l Operator #1 Operand T £HY pod BB LA TR -

1. ARIBEMER, HIE pod WERT Msk—AHT R, MRAH, HERIAERE, 40 node-
role.kubernetes.io/app, FAFIRAT R, &N, FEANSREIERERE T RKRMIRZE, 0
myoperator, FELUG S TR E R LIRS AE I E £ BT kTSR

2. MREHERBEBRFENEN pod FREET R L1217, RMNEREXBITIEAEMEE E T
=R, B FERAVESRENEERET RN RRINER. FA— IR RBRE]T KT
pod TEEVAEEIT /R £, 140, myoperator:NoSchedule i5 5% 575 R A EERIHT pod AEE
WERZ T mLE, B ENAER pod ATLURE.

3. QREERARIAT RIEFESERENTR, MRERITER, MR- PERENER.
L, eI E AL TER TR T pod EMEFEET R :

%}F Operator pod
E1E 5 AT LATE U B AR A8 Subscription X5, ELt, Operator pod MEEIEER T = L.
%}F Operand pod

W FEA B L& Operator, AFAILET B R AUE—NN AR, XA Operator IERNBEE
LER (CR) MEBEIWES, B, Operand pod MEBEIEET AL, BIEOperator ERMEH AL
FIFRERBEBSERE N RFTR, EXMERT, FRNAXNEE XK pod K&,

AL s e
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HE IR
o FHAT RFHFERMNTRAEMR
o BIRRINBSEH T RILFSS

o R RIEFHRMAROUIEIE

4.2. FLEEH OPERATOR

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

4.2.1. Bt Operator BB /i E

B &M Operator WITR1EE— N EHIE, B FIRERFEK Operator WEHT, EFHH Operator LLFF
RIRERFMEFTIEREZ B, SRRSO H R EHGE.,

1T [H R BB B FR A BE =K Operator M5, (BN ESFLAE Operator REIEHAE, B0, HHERFR
Al BERE1E Operator RN ARRFIUR ZTIRAEFHTR (1.2, 1.3) HAITHINIE (stable. fast) .

. AE
REB Operator JoiE4E 1 bk M IHIE [HBOAIHE,

ANSRAT R AR RO HE SRR 1% B Automatic, NIFJT T2 R TEFMLHIE 1R HEHTHY Operator RANK IZ B
Bh. tNRILEFEIKL N Manual, M FSIHEERCERFL,

FRFM

e 2 HIf# M Operator Lifecycle Manager (OLM) %2R Operator,

it

1. 1£ OpenShift Container Platform Web %5 #) Administrator &/, # A Operators »
Installed Operators,

2. RIGBEBRREFHIMER Operator H 5.

3. = Subscription TR T,

4. = Channel By E#THE R & R,

5. RERRNEHRIGE, AER Save,

6. NFHE BehtERR i1, ARRE3HA. RO Operators - Installed Operators T

kAN HTTE, TRE, RESRDLH Succeeded # Up to date,
o F REEDRAEME T, SR LUER Subscription Ei-EF A HL A T,

4.2.2. Fohilt £FFL IR Operator A2

IR ERER Operator BUIT [#XIXE ) Manual, X HE LFTEIFILEH LRI, EFHRERD
MF DL E R,
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FRFM

e 2 HIf# M Operator Lifecycle Manager (OLM) Z#2H Operator,

it

1. 1£ OpenShift Container Platform Web %5 #) Administrator Y&/, # A Operators »
Installed Operators,

2. WFEFEFHM Operator & 77~ Upgrade available )X 5., sIZEEFZH Operator BIE TR,

3. = Subscription 732501, E{IHEEMENFHLERTE Upgrade Status 10 TR, Bl : ©FEE
£ 7R 1requires approval,

4. = 1requires approval, #Af5 s Preview Install Plan,
5 BENHETHATAENTRE, EHRE, = Approve,

6. iE[0 Operators = Installed Operators TEE WAL TR, TG, REEEH
Succeeded #1 Up to date,

4.3. NEE AR OPERATOR

TEN LB E M R LARTE A OpenShift Container Platform §£2% L8 Operator Lifecycle
Manager (OLM) %%&#) Operator,

4.3.1. 5 Web 5] & MEEE I Operator
ST AT LUMER Web & MAR %L 68 4 22 7] fR I PR B R %&H) Operator,

FoRFM

o {HFAEZA cluster-admin RN /17 [7] OpenShift Container Platform 5% Web #2414

it =

1. 7t A\ Operators - Installed Operators 1, fE Filter by name FE&R ) IR A K5I,
DEHEIEEN Operator, AERT.

2. 1f Operator Details TIE A, M Actions FZRAH7E# Uninstall Operator,
bR £ 7R Uninstall Operator? X[ 1E#HE, 1REZIE :

HBR Operator FRBMREMEE L FHIRE L KZEHIR, WF Operator EERHERE TNARE
B, SERETIEEHER, WXt REFRIRE5E1T, SEFIEE,

bR ESHIIER Operator LAK& Operator 83 # pod (#H) . fEfa Operands #1H Operator &
EMYHR (815 CRD #1 CR) #AXMMIBR. Web & H—L Operator J& AU FRIRF S
i, BEIEENE Operator EfIERIXLE, EAIREHEEFEhMIER Operator CRD,

3. 1% Uninstall, Lt Operator f{Z 15217, FERBEWESR.

4.3.2. fEF CLI MEEEH IR Operator
ST AR LUER CLI MPTIL & 22 A H R B R &8 Operator,
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SeRFH
o FEMHEZA cluster-admin FUBRANK /17 [7] OpenShift Container Platform 2%,

o BEETIFIL L% oc s,

T
1. BT currentCSV FEXIOE BT 1% Operator W AEIMRA (40 jaeger)

I $ oc get subscription jaeger -n openshift-operators -o yaml | grep currentCSV
K Bl
I currentCSV: jaeger-operator.v1.8.2
2. MERITE (40 jaeger) :
I $ oc delete subscription jaeger -n openshift-operators
ot Bl
I subscription.operators.coreos.com "jaeger" deleted
3. A LE—%HH currentCSV {E &R B ¥rap £ 22 (A A 4B K. Operator B CSV :
I $ oc delete clusterserviceversion jaeger-operator.v1.8.2 -n openshift-operators
it B

I clusterserviceversion.operators.coreos.com "jaeger-operator.v1.8.2" deleted

4.3.3. I3 RIB9T

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

A

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

oA

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

R, TTHSOEFXNRUBCAE, Operator TiEREZLSHFA L.
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e LGRS HBRIT IR, SREFARSSARA (CSV) REAMAE XN RERIFTRWBTIT R, EFHOURIHE, OLM
KEHRE Operator WIEFARA,

FoRFM

76

BE—NRWBTH, FEREREDTF BN & B R,
BN LTI A IERRR I S

. MZ%E Operator By#r % 22 7] 1K EX Subscription #1 ClusterServiceVersion X REI & :

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

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

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

. THIBRAT I -

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

. MHBREEEFARSS ARA -

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

. 1£ openshift-marketplace &5+ 22 [i] R EXAR A KAV 1 B & FRANAE K EC B PR &Y

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

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

NAME DATA AGE
configmap/1de9443b6324e629ddf31fed0a853a121275806170e34c926d69e53a7fcbccb 3
9m30s

. MIBRVEML

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

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



6. MPRECERRSY :

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

7. 1E Web 2% & & B OperatorHub E#r& % Operator,
o MEREBEKINEHFRE Operator:

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

4.4. 7£ OPERATOR LIFECYCLE MANAGER HEERE X #F
INR7E OpenShift Container Platform &8P ECE T £/H K, Operator Lifecycle Manager (OLM) &
B EFEAEETHEREEEMN Operator, B2, EHALIEE S R%M Operator kEBZ 2 RRER
FEaRBEABE XL CAUES,
Hith BHR

o FRELKEHSLHNE

e MEBEELPKI (BEXCAIES)

4.4.1. ZZE Operator R IBXE

INREE T EESEREHE ORI, A Operator Lifecycle Manager (OLM) i21THJ Operator &4fE&H
BHELMWEISERENARRE, SHEEMLALIETEE Operator BT HREBZ X LERIBIXE,

5T
BAE S ITUNEAI 2 E Operands 202 pod FHIR BN BIMEL &,

SeRFH
o FEMHEZA cluster-admin FUBRANK /17 [7] OpenShift Container Platform 2%,

it =

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

3. 7E Install Operator TIE A, {524 Subscription X%, FHE spec OHTE—IPHEMNUTF
NEZE :

e HTTP_PROXY
e HTTPS_PROXY
e NO_PROXY

o -
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HANKEBIZEMNSubscription W REB=

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

XL L EM A LMERZERUERE, LUMRAME AR ENERSEEHBE L
KREXE,

OLM X L IMEL EBE N —NHTAIE, MRED BT —NMELE, NFTE 3 ML EAMEH
inERE, FEEESCRMERIMERSBFITHM Operator &,

4. mili Install @ Operator AIHtATIE Ay & 22 R]{E A,

5. & Operator B CSV HIIEMRX L ZERAfE, EBAURIERERRTIXE T BE UCEINEE
£, fign, fERCL:

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

A

- 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
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442 3 FABENXCAIED

LERTEAFRREMSTMERRINEE L CAUETE, Cluster Network Operator &% F 3t HIIIE
PHRG CAIEREHFN—NMAHE (bundle) o EALUHXNEFHMIEEAN Operator Lifecycle
Manager (OLM) £iZ4TH) Operator A, #IRMEE— A A (man-in-the-middle) HTTPS I8, X
2EH,

FoRFM

o HAHEZA cluster-admin BRI /7 177 (7] OpenShift Container Platform 5 5%,
o FRAREMSRMEE L CAIETEEE,

e £ OLM E&EHZ1TATFEM Operator,

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

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

@ mEmHAT.

9 7E K Cluster Network Operator ¥ A& FHHA .

OZLEERSNE, ERIEERSHINASHILBRFTIET,

2. BHIRA Subscription X, FHEE spec.config 284, 1ZE80 A trusted-ca 2 B G /E
HNEBEHEEFEBE L CAW pod FHENEER :

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

NRAFFE, 1HRM config R4,

8 E R Z LAPCER Operator #IER pod.
Bl —" trusted-ca .
ca-bundle.crt FZ/F S B BRSTHE,

tls-ca-bundle.pem FEEF N ECE R G EE .

QD000

A — trusted-ca BH#,

4.5. & OPERATOR K%

T f# Operator Lifecycle Manager (OLM) FBIRZURE, X FREFMIA KB REE Operator BRI 1HIE
BEE, OLM L& 7T HFIMEX B FRMR S U RHATHIRE, XIFH BT AP B iFthiR g
Operator BZ1TR M.

4.5.1. operator 1] iR B

IR E AT RO B

R ALITHAPORRKR

KR fed

CatalogSourcesUnhealthy RAF@ETHN—1D L DB FKIRT R,

InstallPlanMissing ER DT IR RE TR,
InstallPlanPending T HRNREIT X IEEREH,
InstallPlanFailed TR 2 & 11 X1 R

EKIL OpenShift Container Platform £2% Operator HH Cluster Version Operator (CVO)
B, Biili%H\ Subscription X[, 2% Operator B Operator Lifecycle
Manager (OLM) &I, ©1 &% Subscription X%,

HEHR
o RIFTRIBIIT

4.5.2. ff CLI &% Operator 1] FIA &

I&A LUER CLI ZF& Operator 1T K,
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FeREH
o ATLUFAEA cluster-admin B&MAE iR EEE,

e B% %k OpenShift CLI(0C).
iz
1. FH Operator 1T :
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. TR T, HE Operator TR KB Conditions #8493, 7ELL TRl
#, CatalogSourcesUnhealthy 54 XEVEH false IR, R NFTAER HBRIEEER :

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

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%,

4.5.3. fFf CLI && Operator B KRS
IRETLUER CLI & %& Operator BSRIRAPIR A

FeREH
o ATLUFEAEA cluster-admin B&IAE iR EEE,

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

it =

1 S RZEERNE SRR, fi0, ETLURE openshift-marketplace fp45 22 5], %6 & 22 H A
FEESEFME TR :

I $ oc get catalogsources -n openshift-marketplace

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

2. {# oc describe 5 RENE * B RIBEHIFEBHIAS ¢

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

Name: example-catalog
Namespace: openshift-marketplace

Status:
Connection State:
Address: example-catalog.openshift-marketplace.svc:50051
Last Connect: 2021-09-09T17:07:35Z
Last Observed State: TRANSIENT_FAILURE
Registry Service:
Created At: 2021-09-09T17:05:45Z
Port: 50051
Protocol: grpc
Service Name: example-catalog
Service Namespace: openshift-marketplace

ELEAIEEH, REMRIMIRSE TRANSIENT FAILURE, IhiRASRT B BREILERER
H R A] R,

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

I $ oc get pods -n openshift-marketplace

ot Bl

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

Ea R F PR E RN, fEIZemAZERGHBFKRUE— pod, ERIEAIRAI
&1, example-catalog-bwt8z pod HIR 2 ImagePullBackOff, LHIRASRRAIE B RIRIZES|
BREFE R,

4. {#F3 oc describe S E pod LUKENE Z1F41E & -

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

FERIErRAE S, ERHERRETBENRSFRGER R EmIE AR E. Fla, 3R
SR IE A BE EEIE R BB R EIUEM registry A,

HEHR
e Operator Lifecycle Manager #:2#1 58 — Catalog IR
® gRPC 30#Y : RS

o MFLH registry 1/j17] Operator B4

4.6. EIF OPERATOR %14

ENEREIE R, A LUER Operator Lifecycle Manager (OLM) & Operator K5,

4.6.1. B3 Operator 514

ENEREIEA, EFIRERERIEHE Operator #i &I, XFFHY Operator 5. Spec.Overrides [F51
B Operator {42 3 Status.Conditions [£7I RS, LUEREFEIE A 7 LALNE Operator [
Operator Lifecycle Manager (OLM) /& T AIEMIKRSHER,

BN, —4> Operator WEXIIRA, BEAREHERAAHLN, AXMERT, REMERTITHL
B, EABARFLF Operator, XA LLEIT7E OperatorCondition ¥iREF# Spec.Overrides [£5fi
0 type # status K& 3 Operator SR,

SeRFH

e B4 OperatorCondition F5JRH) Operator, {#F OLM &4,
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iy =

1. 4@’ Operator ) OperatorCondition ¥ :

I $ oc edit operatorcondition <name>

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

Q RFEHEEAFABREIREERD True,

4.6.2. 3T Operator LU{# A Operator &4
Operator Lifecycle Manager (OLM) B HENBATTER ClusterServiceVersion FREAIE— 1

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

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

ALK E B R M, NEAXMEIZHLUY Operator £4% & 7 Operator (FEMEZER, HSH
Operator SDK X#4,

4.6.2.1. XEBEIAE

HNTREFARFESR, OLM I NIERE OperatorCondition I AR HERAS M., Hit, ZE# M Operator
5489 Operator, 7EF pod BIFKZEIRIILE N true BIN X B ERINS . XN Operator 124t 7 — 15 R
H, ATFEERGEHNERRE,

4.6.3. HthBR

® Operator &4

4.7. FUTFIEEREET IR 51 2% OPERATOR
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BAEEERES

Operator AJRER B[ 2N RF 711217, BFREMARENINRBAIEERE, Operator Lifecycle Manager
(OLM) & Z cluster-admin f{[RF 71217, BRINERT, Operator EE R EEERSRA (CSV) Hi5
EEENRE, OLM ZERFMEEF Operator,

SREIE O N REUEHE, AR Operator TiAKBLEEAR, BEFAARAFER OLM KRAIR, EEL
W% — BB —F 755 B R EREIE A TEYS Operator RINEEREZ BIEN HFHTH K, ERHEE LT
RE— L T B R E MR HITERE B IR Sk 2485 F 2 Operator HAlE] fo 1R ROIRE,

B Operator A58 —HARMIARSSTIK F#E KB, SEEFEIRCIER X Operator X E RS, LUBERE

TIETS R BN FSEH RIRIR RBAC MIZ1T, Operator TEHUTEIX LA NIREAA R VFRIIEE
{’EO

FEEBEIE G ] BTRE Operator BSEH AR, X—MERKEEZ Operator Framework TER 2%
RIFLFES AT, M@t Operator IEELN ARRFREEEE AT,
4.7.1. T % Operator ZE K

WIT A OLM, HEEEE A ANHER N — OperatorGroup #8E— MRS, UEEES XD
Operator ZHABXEXBUFTA Operator, FIRIBARSSIK KB RIZIT,

APIService #1 CustomResourceDefinition 7R£8H OLM £/ cluster-admin A &£ 4E, FNEES
Operator ZHHE XK EXHIAR 5K F 1% F B X L BT IR BN BR.

INRIEEBIRSS MK A FIEERESHFANH Operator % B RBHANR, MKEENFRIRERRMERE
=ER, UERFEEARMBIRREF AR,

517, Operator A8 X FXHIFFAE Operator Il B #EBRHIFETE B ARSI F K SHIPFRSEFEIN, #3R Operator
WK T BHERSK SRR, RERARRW, FFERERNER,
470 BR&E s

ERERT LR EREHFHY Operator 5], Operator Lifecycle Manager (OLM) &£ZELTIE
DI

o SHETHOAIET — Operator HHIEE 7RSS, B%%51% Operator HREHIFRA
Operator, FRIEHE N AR5 F IR R RRIZ 1T,

o EHMTIEOIET —A Operator 2, BFREEMEMARSI ., OpenShift Container Platform {#
FrExRAYE, REKEREBERINITH, HRITREFMFAY Operator,

o NFFRIBEMRSIKFBIINAE Operator 4, RFRBBINTH, FRIFLEMFAY Operator,

o SHETIOATEH 7 IAE Operator HHFIEE 7RSS 7. OLM ZHFIHE Operator JRELARHE LA
RiZ1T. PHE Operator A fa, ©REHMREFIRIBEENRSK FIRESHNRZTT, 55
Operator —F#,

o [ Operator 2015 EMIBR S5 1K - @id N s MIFRA RS BB ek, kB TN AR 55 - 4 M 37 AR 551k
Fo BB Operator A% G, EREFLEHIBEFHEMIRSIK A KESHINRIZIT, 55
Operator —##,

o TR M Operator HAMMBRARS K. BINITHRE, FHATFREMNAL Operator,

4712. RETER

X4 Operator HE MRS 4 E, FHERESFH T Operator B, Operator Lifecycle Manager (OLM)
KERALTIER :
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1. OLM 1REVA E VT X Ko
2. OLM FKEX5%1T [ #8 X B8y Operator 2H,
3. OLM % Operator HRBEE T RS MK,

4. OLM ERRS K FSERIACIE— N E Fin, FERIZEERNE Fimk%s Operator, XFEAHHIR
Operator 15 KBMEMIUBRIALFRHITE Operator 2H AR ARSSIK P BOABRSE A,

5. OLM i — ARSIk, 1£ CSV FRIEEHINRE, FHFHEDBEE Operator, Operator JF1RHE
A9 BECWIAR 551K 21T,

4.7.2. BRE Operator 5L

)y Operator Lifecycle Manager (OLM) _EBYJ Operator ZEMFAFIRESEE M, HRRS K5
Operator %8k,

SRHEEAAEEARD, —4H Operator REIEIIEE 6 & 2[R,

it =
1 FEaRZEHE

$ cat <<EOF | oc create -f -
apiVersion: v1
kind: Namespace
metadata:

name: scoped
EOF

2. 782 Operator BUINPRSEE, X8 R AIEFIRS K. EXBBRIMABHE,

$ cat <<EOF | oc create -f -
apiVersion: v1
kind: ServiceAccount
metadata:
name: scoped
namespace: scoped
EOF

NEEENR, UTREARTRSIKFERE S S Z R TEMRENNR, M MEF, N
BENRBAIRE -

$ 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
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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

3. fEIEER & ZE (A A OperatorGroup #%R, 1% Operator HUIEEMI G ZZ2 A B IR, LAHA
REFMIBNRFZ AL,
7%, Operator HAVFAFIBERSIKF, I8 L—PFOEIRSK,

$ cat <<EOF | oc create -f -
apiVersion: operators.coreos.com/v1
kind: OperatorGroup
metadata:
name: scoped
namespace: scoped
spec:
serviceAccountName: scoped
targetNamespaces:
- scoped
EOF

TEEE R L A R R Operator X KELE I Operator 4, HIbth&XEEIIEERIRS
o

4. TEIREM L LA FOIE Subscription X R 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 O B IR & 22 (],

5.1% Operator AHEXIXHIFTA Operator E{XRF NIEEMRSIK 7 2 F IR, W3R Operator
ORI REBH AR S TIK S, RERRKRMFEREXRER,
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4.7.2.1. IR E PR

Operator Lifecycle Manager (OLM) {#f Operator ZHiEEMARS K P A B BH 5 EELEN
Operator f8XHILLFHIR -

® ClusterServiceVersion

® Subscription

e Secret

® ServiceAccount

® Service

e ClusterRole 7 ClusterRoleBinding
® Role # RoleBinding

E4F Operator FRFZIIEE R BN, KHEEATUEEBRSIKRTLUTHR

% .
. DLTABRE—MEATRA, E{f Operator AJEEEEHIAFNI,

kind: Role
rules:
- apiGroups: ["operators.coreos.com”]

resources: ["subscriptions"”, "clusterserviceversions"]
verbs: ["getll n nn

, "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: [""] 9

resources: ["pods"]

verbs: ["list", "watch", "get", "create", "update", "patch", "delete"]

w@DD@JEE{ﬂ%}EE’\JWBE, gnLe4t B RBIERE A pod,

A, MR Operator ¥§E T pull secret, AT INLL TR :

kind: ClusterRole ﬂ

rules:

- apiGroups: [""]
resources: ["secrets"]
verbs: ["get"]

kind: Role
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rules:

4.7.
gn0R

it

apiGroups: [""]
resources: ["secrets"]
verbs: ["create”, "update”, "patch"]

ZFEM OLM #p 422 8] HFREX secret,

3. BB HRRRIU R R
B ERADIUBRTT S8 Operator BRI, THHRIRM TR HEHIR,

1. &% Subscription R, HERREHE—1EME InstallPlan X7 RBXT R 35| A installPlanRef, %
% i EH Operator Al 2% ZEH [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-bce3-5254009c9¢c23

2. & InstallPlan ¥ RER SR BEMREE 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

HERERPRER -

o GIEKWMHTHREARR, TIFTHREMN API4H, A4 rbac.authorization.k8s.io 2HHHY
clusterroles,

o HRBM.
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o HRAKE : is forbidden RN FH % H BW AR INITIX —181E,
o HEAEKBFHIUENA LR, ABIFIEHRZ Operator HAIBEMIARS MK,

o BFEH : KESEHMZCEREN.
A TR S AR ANRRER IR, SATEIEACHRIF,

Operator Lifecycle Manager (OLM) BRIFRIZHE — R Z XM ST IRT
o

48 . EEHE L B>x

AIERN LA T 0MAI7E OpenShift Container Platform B4 Operator Lifecycle Manager (OLM) HR4MER 1L
Bundle Format 3fZ4i#) Bundle Format 3T B E X B %,

HEe KR

o ZTHIE1RMHA Operator B3
4.8.1. FRAMSHE R (Bundle Format) BB E X B

4.8.1.1. o RFH

o R& opmCLI,

4.8.1.2. QBB ZRBI ik
IRET LUEF opm CLI 825585 1&.

FERFH
e opm fRA 1123+

e podman hRA 1.9.3+

o (YEFHEEETILFF Docker v2-2 B registry BISHA S E 1R

BF

OpenShift Container Platform 5REHIAER registry RNEEAE BT registry, EH
EAXFERBEMENHE (ERGIRPEEINIEE) .

Y=
1 FEE— P HR5RAE|

$ opm index add \
--bundles <registry>/<namespace>/<bundle_image_name>:<tag> \0
--tag <registry>/<namespace>/<index_image_name>:<tag> \9
[--binary-image <registry_base_image>]
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ﬂ ERINBIZRS | RHIRA S5 E&LLES 2 RIFIR,
9 FERBIREERNRIRINE.
g Ak« AT N BRIR RS MAEIE registry BT,

2. FHRBIFIRHEEE registry,

a. MNMRFE, 587 registry FHTEHQEILE :
I $ podman login <registry>
b. HEEZRBIHA

I $ podman push <registry>/<namespace>/test-catalog:latest

4.8.1.3. MBI 5k 08 H &

IR LAMERB IR O Operator B3k, FIFHERAZEI OpenShift Container Platform 528, # Operator
Lifecycle Manager (OLM) {#H,

SEREH
o EFHEZEE registry BIFRBIHE R,

ik
1. fllE— CatalogSource *f RF35| HZRBIH &,
a. RIBEHHIRELRLULTHRE, FHEEHEFN catalogSource.yaml 34 :

apiVersion: operators.coreos.com/vialphai
kind: CatalogSource
metadata:
name: my-operator-catalog
namespace: openshift-marketplace ﬂ
spec:
sourceType: grpc
image: <registry>:<port>/<namespace>/redhat-operator-index:v4.7 g
displayName: My Operator Catalog
publisher: <publisher_name>
updateStrategy:
registryPoll: ﬂ
interval: 30m

Q MREHLEERFENFIAEMAEEFNAF£BTA, F18%E openshift-marketplace
Rz E, BN, EEILUEE— DN RREMEH G R (A RN BRI TR HF R a8 %
[F] =T A

BERSIHR,

HEE X 18 B X B R IR B TR,

o
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© ERETUAYREFRAURERH.

b. A% 40 CatalogSource X% :

I $ oc apply -f catalogSource.yaml

2. FAERINEIELUTHIR.

a. 1% pod:

I $ oc get pods -n openshift-marketplace

it N
NAME READY STATUS RESTARTS AGE
my-operator-catalog-6njx6 1/1 Running 0 28s

marketplace-operator-d9f549946-96sgr 1/1  Running 0 26h

b. EBEFIR :

I $ oc get catalogsource -n openshift-marketplace

I
NAME DISPLAY TYPE PUBLISHER AGE
my-operator-catalog My Operator Catalog grpc 5s

c. RERHEFH

I $ oc get packagemanifest -n openshift-marketplace

I
NAME CATALOG AGE
jaeger-product My Operator Catalog 93s

ITE, &R LATE OpenShift Container Platform Web 24 fifid OperatorHub %22& Operator,

Hth BHR

o MREHRBHFBFILEEIEA registry LEFEHITEMHKIUE, 1ESH MFLF registry 17
Operator BJ#E 1K,

4.8.1.4. B RS 7 &

1E¥F OperatorHub EEB HEASI A B E XL EEIHRGEMWBFRE, SHEE N LS TREASHERINE
REIGHEFRIFEHER EM A Operator &RFTIRE,

& LUEF opm index add @4 X EHEFENFRSIHiK.

FRFH
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e opm fRA 1123+

e podman kA 1.9.3+

o EFHEZEE registry BIFRBIH &,
o S|ARBIHERIIAEBXIR.

it
1 SBERIRA LB REHRINE RS

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

--bundles TIEEEERMEIZREIHH. LUES 2 REVISIH SRR,
--from-index T1&HE E  BIHEZHIFRE ],

--tag PR HEE BN A B EHTRIRE | BREV B IT .

- -

--pull-tool FREHEER TR AR HEHN IR,

Hep:

<registry>

187 registry B9EHNLE, #0 quay.io =X mirror.example.com,
<namespace>

8 7E registry BIap 44 22 [F], 40 ocs-dev =% abc,
<new_bundle_image>

IEEZERINE registry BTS2, 20 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 RIMEERIFRIR IR, o0 4.7,
<updated_tag>
EBEENBRERMNRSIRENEERITG, 1M4.7.1,

~Bleem

$ opm index add \

--bundles quay.io/ocs-dev/ocs-
operator@sha256:c7f11097a628f092d8bad148406aa0e0951094a03445fd4bc0775431ef683a
41\
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--from-index mirror.example.com/abc/abc-redhat-operator-index:4.7 \
--tag mirror.example.com/abc/abe-redhat-operator-index:4.7.1 \
--pull-tool podman

2. HEXFEHTHOSREI Bk

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

3. Operator Lifecycle Manager (OLM) &1EFEHMN R Bshitil B RIRH5IANESIHE, 15
IIEIE EﬁEIjJ//J\\DD%?ZFJ\{q:@

I $ oc get packagemanifests -n openshift-marketplace

4.8.1.5. BB FRB| %

EF Operator Bundle Format BI3RB|#5& 2 Operator B XA SRLIRIB, EOTLUEEIMIE EMEHE S
KRUANMFRAEZRS|, CERREESEBEM Operator BIIRFZRBIEIA,

SeRFH
e podman kA 1.9.3+
e grpcurl (B=FMHITIE)
e opm fRA 118.0+
e || #F Docker v2-2 By registry
BE
OpenShift Container Platform 5RE$HIAER registry RNEEFAEBE TR registry, EH
EAXREEENHERE (EHRGRIRPEEINIIE) .
it 3

i B#F registry # 4T B2 5L ¢

I $ podman login <target_registry>

2. BECESRAECESRIhRHaIIR,
a. BITIREBHERSHRREIB&KR. Hln

$ podman run -p50051:50051 \
-it registry.redhat.io/redhat/redhat-operator-index:v4.7

it la Nl

Trying to pull registry.redhat.io/redhat/redhat-operator-index:v4.7...
Getting image source signatures
Copying blob ae8a0c23f5b1 done

INFO[0000] serving registry database=/database/index.db port=50051
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b. E—NHEMIAIHRIEH, A grpeurl a5 HREX RS RETHETIFK

I $ grpcurl -plaintext localhost:50051 api.Registry/ListPackages > packages.out

c. 1% package.out X1, FAEZRBELIIKRAMP NG LT FH0 :
BHask F kel

"name": "advanced-cluster-management”

}

"name": "jaeger-product”

}

{

"name": "quay-operator"

}

d. E&HIT podman run e THAIRERTER, & Ctrl fl C (F LB HIE

3. BITU T fREBEEN G4 B UNNFREIRRSI

$ opm index prune \
-f registry.redhat.io/redhat/redhat-operator-index:v4.7 \0
-p advanced-cluster-management,jaeger-product,quay-operator \9
[-i registry.redhat.io/openshift4/ose-operator-registry:v4.7] \
-t <target_regqistry>:<port>/<namespace>/redhat-operator-index:v4.7 ﬂ

FETEHRAL
ZERBNYHARESRER.

H5&RTF IBM Power Systems #1 IBM Z 5% : Operator Registry Efitii% &5 Bir
OpenShift Container Platform £&f 3 R A FR iR A [CEC RO B2

o 009

BT EEMEIHTRSIHRIE E URE,

4. BTSRRI AR HEXEI B FF registry:

151
I $ podman push <target_registry>:<port>/<namespace>/redhat-operator-index:v4.7
H

i <namespace> 72 registry EHEAIIE MG L,
4.8.2. {fifd Package Manifest Format BB & X B

4.8.2.1. B YHEE PR B R HE&
SERFEIE 51 A LARHE Operator Lifecycle Manager (OLM) {#F# Package Manifest Format SR B E
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Y Operator B%5ifR, BREGAHEEIHF Docker v2-2 IR ERERR registry, X TR RHIE
Bf, It registry ATLLREEEE ML RIFNREY registry, MNTEZBRMLEER L4 S 12 b OB &R
registry,

BF

OpenShift Container Platform MM ER registry NEEAVE B 7 registry, R AEALH
RERENHE (EREIRRPFRFEXINIIE)

EX—RflR, REEEEEAGR registry BRIV [A] KRR 2% LA BLECR,

RE oc &/ imMY Linux ik A A F LR, B Windows #1 macOS AT Z# oc adm
catalog build @45,

FoRFMH
o AWML REIF TIFL

oc iRA& 4.3.5+ Linux & /i

podman hix A 1.9.3+

ViR SZ 3 Docker v2-2 BIEE{& (mirror) registry

NRIRIEEFERRE registry, 155 REG_CREDS IMEZ 81X E N E registry LM X HRE,
f5an, *F podman CLI:

I $ REG_CREDS=${XDG_RUNTIME_DIR}/containers/auth.json

INRIBIEFEFEA quay.io Tk A a5 R FAE B 22 (H], EIIZE Quay BIPIIESE, EREH
quay.io FUEXT B3 APl X HiEK, MMixERT --auth-token #1:&# AUTH_TOKEN 1528

= .

$ AUTH_TOKEN=$(curl -sH "Content-Type: application/json" \
-XPOST https://quay.io/cnr/api/v1/users/login -d '

{

"user": {
"username": ""<quay_username>"",
"password": ""<quay_password>""

}
}'1iq -r ".token")

iz
1. TERANL R TR, 5BIRESE (mirror) registry H# T PIIE :
I $ podman login <registry _host_name>
2. {4 registry.redhat.io #1THPIEIE, LUETEMIEEHA A RIERE AR

I $ podman login registry.redhat.io
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BAEEERES

Z

3. #R#E Quay.io H#J redhat-operators B k8 Bk H5g, 7m0 EEHEXERIRAERG
registry:

$ oc adm catalog build \
--appregistry-org redhat-operators \ﬂ
--from=regqistry.redhat.io/openshift4/ose-operator-registry:v4.7 \9
--filter-by-os="linux/amd64" \6
--to=<registry_host_name>:<port>/olm/redhat-operators:v1 \ﬂ
[-a ${REG_CREDS}] \@
[--insecure] \
[--auth-token "${AUTH_TOKEN}'] @)

M App Registry LI R ERBINLIE (SR Z2MH]) o

{85 B¥r OpenShift Container Platform &2 F MR A TR MR A L ELHIR 4T --from X &
“}y Operator Registry Zhili#i R,

1§ -filter-by-os X B N A FEXHERBIRERIIAIEN, XKL S BIR OpenShift
Container Platform 5£2ICEZ, AEZ linux/amd64. linux/ppc64le #1 linux/s390x.

NENBFEGSZHIENZE, Flm: v,

B

% INRFBE, IBTE reqgistry EIEXHFHIME,

o

OS9®0 ©® 9O

o

e
1% ARIEARAE N BT reqgistry BBEBIEE, 15NN ~-insecure i1,
1

INRERAEMA RTINS BIEF registry B, NEEIEE Quay BRKIESHE,

it la Nl

INFO[0013] loading Bundles
dir=/var/folders/st/9cskxqs53lI13wdn434vw4cd80000gn/T/300666084/manifests-829192605

Pushed sha256:f73d42950021f9240389f99ddc5b0c7f1b533c054ba344654ff1edaf6bf827e3
to example_registry:5000/0lm/redhat-operators:v1

BRIERMNITHE LR BABIANB R AR EIMERS, BAIRSKER—LHIR
H EE B ¥

INFO[0014] directory
dir=/var/folders/st/9cskxqs53113wdn434vw4cd80000gn/T/300666084/manifests-829192605
file=4.2 load=package

W1114 19:42:37.876180 34665 builder.go:141] error building database: error loading
package into db: fuse-camel-k-operator.v7.5.0 specifies replacement that couldn't be found
Uploading ... 244.9kB/s

IXLHREE R ENMH, WRATIER Operator BN SE T L2 Operator FHE K
T, e LR e,

HEHR
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o NETFEERREE mirror Hiff

4.8.2.2. % Package Manifest Format B &5 & 7 5% (mirror)
LEHE 1 A1 /T LIRYE Package Manifest Format 5§ B 7 X Operator B & Hif& (mirror)El registry 1, F{#

ABEXREAB MR EERE R, AIRRRIZEREZ AT EFHIXRZ IR registry B E XL
redhat-operators B X {&.

SeRFMH
o SXHMLEVIRIRREIA T/Fih
o ETHOXTIZIIFM registry B Package Manifest Format BB % Y. Operator B E &
® ocC hRA 4.3.5+
e podman kA 1.9.3+

o A% Docker v2-2 BUEE(K (mirror) registry

BF

OpenShift Container Platform 5REHIAER registry RNEEFAEBE T registry, EH
EAXFERBEMEN#EE (ERGIRPREEINIEE) .

o MRIBEEFERFA registry, & REG_CREDS IMEZ 8K E NE registry EIFHIXHERE,
f5lan, *F podman CLI:

I $ REG_CREDS=${XDG_RUNTIME_DIR}/containers/auth.json

1. oc adm catalog mirror &35 32EXE & . Operator catalog (RN E, LLEMKSE (mirror)
FRERYEE « IR LUEFE

o RIFIZGFHIFINT N ELEREHE B A RERREEEIER SR registry B, HE

e NiN --manifests-only &K RERFEFTRINEE, EHRNLRFHREABRIRE
registry, XAIQEHILEEFR (mirror) FEEEH. NRERIFTEROHNBHE, LU
FIRMEEMIER, RS, ERILMERIZXHS oc image mirror s 5 —i2, EUEHY
BB RIS EIRIIR,

ERBME R REI TEIL A, ZTU e

$ oc adm catalog mirror \
<registry_host_name>:<port>/olm/redhat-operators:v1 \ﬂ
<registry_host_name>:<port> \
[-a ${REG_CREDS}]\ @)
[--insecure] \ ﬂ
[--index-filter-by-os="<platform>/<arch>"] \ 9
[--manifests-only]

ﬂ 87 Operator B k%K,
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https://access.redhat.com/documentation/en-us/openshift_container_platform/4.7/html-single/installing/#installing-mirroring-installation-images
https://docs.docker.com/registry/spec/manifest-v2-2/

5

BT registry BISE 2R E 5% (FQDN),

al

E
% NREBE, BT registry FIEXHMIAIE,

1% ARIEARAE N BT reqgistry BBEBIEE, 15NN ~-insecure 1,

Ak HESNEAET AN, 18E B RRGNIEAIEN, HEmESEN
'<platforms/<arch>[/<variant>]', XFER T B REESIANG K. ERER
linux/amd64. linux/ppc64le #1 linux/s390x,

@ ®006 09
o

Ak - RERGRAHRIER, BHTLIRRERABHEERE registry,

oA

using database path mapping: /:Amp/190214037
wrote database to /tmp/190214037
using database at: /tmp/190214037/bundles.db ﬂ

ﬂ 43 4 BB I S
ZiTRZGSE, SEYE1E PO/ manifests-<index_image_names>-<random_numbers/
BSRFEML T -

e catalogSource.yaml 3 {42 CatalogSource W RIIEKRE X, BILETBREHKITE R
HitsMRTHiE, WXHRIREER, sufTHERESRESRREFRNE N,

e Fi3k7E X ImageContentSourcePolicy *f §#J imageContentSourcePolicy.yaml, & LL
7 RECE N TE Operator ;B ARFMHENEES (image) BIAFER (mirror) B registry [A]5#
TR,

p= =1
INRITHEELE A ImageContentSourcePolicy X R EE B F % EH &K, N
HEER2F pull secret T4 registry, EABEELIE N pull secret,

e mapping.txt X, EEPIEMBERGE, FHETIBRHNBIEN registry, EXH5 oc

image mirror S8 SRS, FRATH—FBEE LK (miror) EBRE.,

2. NREFEL—FPFEA --manifests-only i17&, FREGEBIAS :

a. f§ mapping.txt XX B EHR TRV BRI, IMRETHE BHRIEE FRHR IR
IRA, HEAUTHEER

i. % oc adm catalog mirror &3 %4 A BIIEI B EIZ1T sqlite3 TR, LGRS —#kiEHR
TR HERIIR, HHE0M% % mapping.txt STEHREEENE .
BN, BRSFRFE clusterlogging.4.3 KM BRI

$ echo "select * from related_image \
where operatorbundle_name like 'clusterlogging.4.3%";" \
| sqlite3 -line /tmp/190214037/bundles.db

Q 127 oc adm catalog mirror oy 45 BH HH 45 R BRI STHERIBR R,
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oA

image = registry.redhat.io/openshift-logging/kibana6-
rhel8@sha256:aa4a8b2a00836d0e28aa6497ad90a3c116f135f382d8211e3c55f34fb36
dfe61

operatorbundle_name = clusterlogging.4.3.33-202008111029.p0

image = registry.redhat.io/openshift4/ose-oauth-
proxy@sha256:6b4db07f6e6c962fc96473d86c44532c93b146bbefe311d0c348117bf75
9c506

operatorbundle_name = clusterlogging.4.3.33-202008111029.p0

i. A LE—SMERERE mapping.txt X4, FHRGESEESERNERTE.
BN, f&wer LAE A armE Bl H B # image (B3 H &8 mapping.txt SXEFREFEELLT
PLEgeT -

mapping.txt AR PC B F 4R B At

registry.redhat.io/openshift-logging/kibana6-
rhel8@sha256:aa4a8b2a00836d0e28aa6497ad90a3c116f135f382d8211e3c55f34fb36
dfe61=<registry_host_name>:<port>/kibana6-rhel8:a767c8f0
registry.redhat.io/openshift4/ose-oauth-
proxy@sha256:6b4db07f6e6c962fc96473d86c44532c93b146bbefe311d0c348117bf75
9c506=<registry_host_name>:<port>/openshift4-ose-oauth-proxy:3754ea2b

XA TRBIA, INRERIEHERIXL image, FLATE mapping.txt X4 FilkRpR A H At
&H, URBLRHT.

b. TEERYEB ML RIREIB T/EuL A, 3 AEIEHNH mapping.txt 324, #A oc image
mirror 6p SIS HHUR BLK R registry:

$ oc image mirror \
[-a ${REG_CREDS}] \
--filter-by-os=".""\
-f ./manifests-redhat-operators-<random_number>/mapping.txt

DIk

H
/N o
A MK LE filter-by-0s FFEHEE N * LUMERE, %adaiiE

RN, AXBERUERIIRBEE, Wi SRMEGKR, TIEREEE
ESSFRUENE NS PR E X LE&H Operator KK,

3. 1l ImageContentSourcePolicy X% :

$ oc create -f ./manifests-redhat-operators-
<random_number>/imageContentSourcePolicy.yam|

ITE, A LB — CatalogSource X RE 3| HIENHEERNR,
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Hith BHR
® Operator WRMFRERIIZ IF

o MRMMME RFIRITEEFE reqgistry EEEEHITEMIIE, 1ESH MFAE registry (7]
Operator BI#E 1K,

4.8.2.3. BHP4EE AR B R H&

SEEEE O OperatorHub EZE N{#F I B & X Operator BREifE, BRI a@id2II81REA App

Registry BXiK1EE#H, {#EH OpenShift Container Platform £t 5 & #EY Operator (REF—3, XA L

Wi KB FNHEEFTE Operator B k5%, A5 JF CatalogSource %f FHIIEH spec.image S E Ty

HRGRREE,

EARFIGR, ZRRRIGSERB T BE L redhat-operators B k5%, LUMES OperatorHub B #E A,
==

HE oc EF‘JﬁﬁE’] Linux iR A< a B FIE57R2, EH Windows # macOS R AFR1Z#t oc adm
catalog build 475,

SeRFMH
o SXHMLEVIRIFREIA TIFh
® oc kA& 4.3.5+ Linux & /i
e podman kA 1.9.3+

o jj[Al3Z#F Docker v2-2 BB (mirror) registry

BF

OpenShift Container Platform &E&FIANER registry NaEFAEBHr registry, EH
CARIZHERERENHE (EREIEDEEXININEE) .

e OperatorHub BEi&E /8 A B 7 X B K HiR

o MRMIEEFEAFE registry, 15F REG_CREDS IfEZF &% B WE registry EIFAI X HEEE,
f5gn, *F podman CLI:

I $ REG_CREDS=${XDG_RUNTIME_DIR}/containers/auth.json

o MRMIEFEMMA quay.io KA RIGRINFAEMAZEE, BT E Quay SRFIES R, ﬁﬁﬁu
quay. io FEUEXT B SR APl A 1K, MMi%ERTF --auth-token i1&H) AUTH_TOKEN 115

B

$ AUTH_TOKEN=$(curl -sH "Content-Type: application/json" \
-XPOST https://quay.io/cnr/api/vi/users/login -d '

"user":
username
"password": ""<quay_password>

<quay_username>

} |Jq -r ".token')
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https://access.redhat.com/documentation/en-us/openshift_container_platform/4.7/html-single/operators/#olm-accessing-images-private-registries_olm-managing-custom-catalogs
https://docs.docker.com/registry/spec/manifest-v2-2/
https://quay.io
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¥ =
1 IERBEMSERIREINIEiES, SEFRGER (mirror) registry #HTHBIGIIE

I $ podman login <registry _host_name>

2. {4 registry.redhat.io 1T HPIEIE, LUETEMIEEHA A RIARE AR

I $ podman login registry.redhat.io

3. #R#& Quay.io Y redhat-operators B i Bk Eil%k, TRiCHHFEMEEBITMER registry:

$ oc adm catalog build \
--appregistry-org redhat-operators \ﬂ
--from=regqistry.redhat.io/openshift4/ose-operator-registry:v4.7 \9
--filter-by-os="linux/amd64" \6
--to=<registry_host_name>:<port>/olm/redhat-operators:v2 \ﬂ
[-a ${REG_CREDS}] \@
[--insecure] \
[--auth-token "${AUTH_TOKEN}'] @)

M App Registry LI R BRI (A& Z2(A]) o

5 Br OpenShift Container Platform $£8% E R AFR it A FEEC B PR --from % E
;) Operator Registry E il 5%,

1§ -filter-by-os X B N A FEXRFRBNIRE RGN, KBS BIR OpenShift
Container Platform 5£2£ICEZ, AEZ linux/amd64. linux/ppc64le #1 linux/s390x.

NENBXREGSRFEE—DNE, fl:v2, BVEREHMIER,

A MREFE, BT registry EIFXHHIAIE,

o

B

1 ARIETIE N BIF reqgistry BERESE, 1550 —-insecure Tr&.,

N
N

OS9®0 ®© 9O

o

%k
% R FEAEMT TN AR registry Bk, NIEEIRE Quay BRRIESHE,
A a1

INFO[0013] loading Bundles
dir=/var/folders/st/9cskxqs53lI13wdn434vw4cd80000gn/T/300666084/manifests-829192605

Pushed sha256:f73d42950021f9240389f99ddc5b0c7f1b533c054ba344654ff1edaf6bf827e3
to example_registry:5000/0lm/redhat-operators:v2

4. FHEFHBB (mirror) EIBFr registry, LT oc adm catalog mirror €545 32EX B &£ Y. Operator
catalog FIRHIARE, LLEREE (mirror) FIIBEER (image) 5% (mirror)El registry FTEHIE
B

$ oc adm catalog mirror \
<registry_host_name>:<port>/olm/redhat-operators:v2 \ ﬂ
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<registry_host_name>:<port> \9

[-a ${REG_CREDS}]\ @)

[--insecure] \
[--index-filter-by-os="<platform>/<arch>"] €

S EH Operator B k&
157 B R registry BISE 2R E & (FQDN),
Ak NRFBE, 8T registry FIEXHMIAIE,

A%k AARIEARAE N BT reqistry BBEBIEE, 1570 —-insecure 1.

0009

Ak HESNEAT AN, 18EBRRGHNIEAIEN, HEmESEN
'<platforms/<arch>[/<variant>]', XFERTF B REESI ARG G, ERER
linux/amd64. linux/ppc64le #1 linux/s390x,

5. R FARTERRER

I $ oc replace -f ./manifests-redhat-operators-<random_number>

BF

IR BE RN FEE N imageContentSourcePolicy.yaml 55, X SX&## 17— diff
BEXRRERTREWRL,

6. E#T CatalogSource X R US| AIEM B R &,
a. WRIRALL CatalogSource X RHIRYA catalogsource.yaml ST :

i. JW% catalogsource.yaml XX {4, 7f spec.image FEXH5|AMBRER -

apiVersion: operators.coreos.com/vialphai
kind: CatalogSource
metadata:
name: my-operator-catalog
namespace: openshift-marketplace
spec:
sourceType: grpc
image: <registry_host_namex>:<port>/olm/redhat-operators:v2 ﬂ
displayName: My Operator Catalog
publisher: grpc

ﬂ S EH Operator B K&k

ii. {FAEHFIXHEH: CatalogSource X R :

I $ oc replace -f catalogsource.yaml

b. ¥, FRALUTHSIEER, 7 spec.image S 5| REBYH B REHK

I $ oc edit catalogsource <catalog_source_name> -n openshift-marketplace
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HITE, OpenShift Container Platform &£2% L8 OperatorHub 1AL B] LR B #7#Y Operator,

Hth BT
® Operator WRIIFIRIERGIZFF

4.8.2.4. AP a7E H48 B &
ZEJUUE Operator BREHRAR, EHLRFEFENRFSITHENE gRPC AP, B —FIIXEK, &

LUEiT B B RIRPAIEEIRETE Operator Lifecycle Manager (OLM) HREHFIT1H, ABIFBRREERZ
B FFHE X B T F:FH registry BIE 7 X redhat-operators B kiR 1%,

FeRFMH

o MEEFIZHEM registry BB TE X Package Manifest Format B k54

podman kA 1.9.3+

oc hfxA& 4.3.5+

1i[n]ZFF Docker v2-2 B9%E{& (mirror) registry

BF

OpenShift Container Platform &E&FIANER registry NeEAYEBFr registry, EH
CAXFRANEHHE (ERGIREPEEXINIEE) .

grpcurl

1. $IEX Operator B %55tk :
I $ podman pull <registry_host_name>:<port>/olm/redhat-operators:v1

2. IBfTH

P2y
$ podman run -p 50051:50051 \
-it <registry_host_name>:<port>/olm/redhat-operators:v1

3. £ grpcurl B EEZTHHREFNR BREGS

I $ grpcurl -plaintext localhost:50051 api.Registry/ListPackages
I

{

"name": "3scale-operator”

}
{

"name": "amq-broker"

}
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{

"name": "amqg-online"

}

4. TESNE R IRERSATHY Operator R4S :

$ grpcurl -plaintext -d '{"pkgName":"kiali-ossm","channelName":"stable"}' localhost:50051
api.Registry/GetBundleForChannel

oA

{

"csvName": "kiali-operator.v1.0.7",
"packageName": "kiali-ossm",
"channelName": "stable",

5. IKINBHRIE -

$ podman inspect \
--format="{{index .RepoDigests 0}}'\
<registry_host_name>:<port>/olm/redhat-operators:v1

A

example_registry:5000/0lm/redhat-
operators@sha256:f73d42950021f9240389f99ddc5b0c7f1b533c054ba344654ff1edaf6bf827e3

6. RXMAZEE my-ns REE—DNZEIEM Operator R EMKIHIIM Operator 2H, FRHFGHE
B/ — CatalogSource *5, 510 :

apiVersion: operators.coreos.com/vialphai
kind: CatalogSource
metadata:
name: custom-redhat-operators
namespace: my-ns
spec:
sourceType: grpc
image: example_reqistry:5000/olm/redhat-
operators@sha256:f73d42950021f9240389f99ddc5b0c7f1b533c054ba344654ff1edaf6bf827e3

displayName: Red Hat Operators

7. QB —ANA MIEH B SRR IR AR 5 #72) A3 servicemeshoperator & EAKGITAIIT A :

apiVersion: operators.coreos.com/vialphai
kind: Subscription
metadata:
name: servicemeshoperator
namespace: my-ns
spec:
source: custom-redhat-operators
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sourceNamespace: my-ns
name: servicemeshoperator
channel: "1.0"

4.8.3. \MFrH registry /i[n] Operator FI% {5

R 5 Operator Lifecycle Manager (OLM) B Operator XN R L HRTEEEZTES L HHREIUE
A BRIRIR registry (IR AFAE registry) i, 7EEINERT, OLM #l OperatorHub S FT/ARIENE
&, EEAIHRIIER, TUEE—NEE registry BHEEIEH pull secret, BIFBIA—MHZNBFIRM
pull secret, OLM LALLM IRRF secret JUEB E| Operator #1 B k& 2B A AR IFHITRE.

Operator 3 Operands AR EMIFIR AT BER T E 1 NFAE registry, X FiXFEMR, OLM RAIRF
secret BRI B &2 (E &, (BEOBIEEIETLURINEI L BSEE%EERE pull secret A1, KA
A ARSI R, LU FRR S RO [RIANBR,

TERER OLM B Operator @& A& LN AN RIARES, NiZEELITRBIMERGE

RBIF A XER

CatalogSource *f R oI LA AR5 HEHE R 5K, XLERIRERENEEETHRIE registry PR
BB HRITEM, R3IEEMEA Bundle Format F 5| A Gg, mERBEKRER Package
Manifest Format, H1SR3RB|2k B RFRITEIEFAE registry A1, BTLUE secret 3/5 AHIEA A,

A ER

Operator 4 BHRBRBTHIEMB L, HHITT NBSREER, KK Operator W—NMEFEMRA, MR
BxREAS|HNEMRBSFHBRITEE—NHZ A registry 1, ATLUER— secret /5 AHIEY
(pull) A,

Operator fll Operand %%

INRME FKIRLLEH Operator ERAFAE MR, X F Operator R AGHE W IHY Operand iR~z
—, Operator BEERE, RNEELEVIRIMERN registry BpIE, EEXEFSIA secret AR
8 OLM ¥ secret B B &% Operands BB FrFH 7 € & 22 A&,

K, BREIEFEEHRINE openshift-config f & 22 AR L HEEEF pull secret A1, 1% secret 124#
SR EFRAMAREININ, B, MRARVFSINENERE, A pull secret FRANEI B HrFE
422208y default IRSS K R,

FeRFM
o EDLTZ—IEEEME registry H :
o —ERBIBHR B R R,
o —* Operator 4} 5%k,

o — Operator 5 Operand %1%,

ik =
1. AENHEHIFLAE registry BJE secret,
a. EREIFLAE reqgistry LABIE S EHT registry FUESH -

I $ podman login <registry>:<port>
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registry FIFM XA B RATRERBRIBRA T E R E registry WA LENARM
AFFARE, *F podman CLI, BRIAGIE N
${XDG_RUNTIME_DIR}/containers/auth.json, *F docker CLI, BAI\AIE
“h1 Iroot/.docker/config.json.

b. BIEAEA secret REE— registry BIEIE, FHEHLIMB secret HHZ A registry B
ZEik, B2 % F R CatalogSource Al B3EZ 4 secret, OpenShift Container Platform &
JHiX e secret BF N —DNERMBIEIEIE S, UMEEHGRAIEUT P ER,

FKINERT, registry FIESXHRI LA S A registry BIEE, BIAEHXEHERLEIRNS. 5
m:

FFA reqistry FEREKIERISTH

{

"auths": {
"reqgistry.redhat.io”: {
"auth": "FrNHNydQXdzcINgdg=="
}

"quay.io": {
"auth": "Xd2lhdsbnRib21iMQ=="

}
}

BT R TFRETER LR secret, HBRANEN XX RFHE— registry BIIFE, X
AEAUTAEZ —5MK :

e {#fH podman logout <registry> &% &I registry HFREILE, BEEREE—D
registry,

o Uik reqgistry UL, I registry FEIED FFUEHES AN XEH, Fla0 -
F—A reqistry FEHEKIERISUH

{

"auths": {
"reqgistry.redhat.io": {
"auth": "FrNHNydQXdzcINgdg=="
}

}
HAH—A registry T BRI

{

"auths": {
"quay.io": {
"auth": "Xd2lhdsbnRib21iMQ=="
}
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c. 1E openshift-marketplace 54 Z2 [A] R |3 secret, HPEEFA registry ISR IRIEE
ik -

$ oc create secret generic <secret_name> \
-n openshift-marketplace \

--from-file=.dockerconfigjson=<path/to/registry/credentials> \
--type=kubernetes.io/dockerconfigjson

BEENSE, NEAHMBEEMAE registry QIBZINE secret, B --from-file Fr&LLiE
E A — registry FEIE X HEEE,

2. DB E#HIAEH CatalogSource X RUBIFH—NHZ /) secret :

apiVersion: operators.coreos.com/vialphai
kind: CatalogSource

metadata:

name: my-operator-catalog

namespace: openshift-marketplace
spec:

sourceType: grpc
secrets:

- "<secret_name_1>"
- "<secret_name_2>"

image: <registry>:<port>/<namespace>/<image>:<tag>
displayName: My Operator Catalog
publisher: <publisher_name>
updateStrategy:
registryPoll:
interval: 30m

ﬂ 75hN spec.secrets B2 F 18 E AT secret,

3. WIRI B Operator 5| FAHI{E{A Operator 5k Operand HRIRFTEE Vi N FAF registry, &0 LR
X SR B FR Y FTA fin 44 22 [R] S SR AR B B AR fe 44 Z2 [RI RY 1 R)

o ENEEPMFRAMAZEN, HEHEIEIFERINE openshift-config #7422 [H] iy £
E%E pull secret H,

o
%“\

a. MZF pull secret H12EX .dockerconfigjson X {4 :

I $ oc extract secret/pull-secret -n openshift-config --confirm
b. ERAFFEFAE registry = registry &35 IEEUFE#T .dockerconfigjson XX, HiFE
RN -
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$ cat .dockerconfigjson |\
ja --compact-output ".auths["<registry>:<port>/<namespace>/"] |= . + {"auth™"

<token>"}"\
> new_dockerconfigjson

ﬂ FF <registry>:<port> /<namespace> & WFAH registry BII1F1E, ¥ <token> &
R IR B AR SR S IE,

c. FRFXHEHLE pull secret :

$ oc set data secret/pull-secret -n openshift-config \
--from-file=.dockerconfigjson=new_dockerconfigjson

o TEIHANEAZEME, 1EM Operator BIARSSIKFHRINI— pull secret, LUMEEBEIRE &
225 FiJj[A]i% Operator.,

a. 1EFEE&Z2lA & openshift-marketplace EH {3 secret :

$ oc create secret generic <secret_name> \

-n <tenant_namespace> \
--from-file=.dockerconfigjson=<path/to/registry/credentials> \

--type=kubernetes.io/dockerconfigjson
b. BT €y & 22 A K IIE Operator BIARSS K & F5

I $oc get sa -n <tenant_namespace> ﬂ

ﬂ INR Operator RELFE LR A ZE (A, FIEFRIZM A, WR Operator BN
FrEf &R RL, 15125 openshift-operators v 22 [H],

A

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. J¥ secret #5#F] Operator BIRRSSIKF -

$ oc secrets link <operator_sa> \
-n <tenant_namespace> \
<secret_name> \
--for=pull

=
o
B
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o METHMELE secret HXMIER, SIEAT registry FiEM secret REIMER, 1ESHMHT L2

secret?
o METMAXRELULL secret WHIMME L HFAER, FSREHEBEE pull secret,
o MNFETMELEXRN pull secret FEFEIT N AL HBIRSIK 7S, 1HSR AT Pod 5IHE
fth &2 registry FBEER,
4.8.4. ZFHEI\H OperatorHub j&

£ OpenShift Container Platform &4 2/, EXIAH OperatorHub Bt & BZLIE A4t X107 B 1R RIR A
BB operator B%, FNEHETER, EBuUUZRRKINBRE,

iz
e @7 OperatorHub X R+ 1N disableAllDefaultSources: true & ZFH 201\ B RHRE :
$ oc patch OperatorHub cluster --type json \
-p '[{"op": "add", "path": "/spec/disableAllDefaultSources", "value": true}]'
7

E, EAILUER Web 2HI 5 EEERIR, 7£ Administration » Cluster Settings - Global
Configuration —» OperatorHub TIE ™, = Sources LTI, HEAalal&, Mk, ZRMEHRRY
TRo

4.8.5. MERBE LB
PEHEREEE, EALUNIRZATRIEIERHFRIIEE X Operator B, AR MMRMEXMNE TR,

AR

1. £ Web #HI5#) Administrator flA®, SfiZE Administration - Cluster Settings.
2. = Global Configuration %, #A/E= OperatorHub,

3. /= Sources &£,

4. EEEEM PR B XA Options 3 , $R/G = Delete CatalogSource,

4.9. TZEM %% H{EFH OPERATOR LIFECYCLE MANAGER

X FIEZ RIS R L2 OpenShift Container Platform 58 (W ArA F#ERI%EEE) , Operator
Lifecycle Manager (OLM) BRIATE VT MIFEETEILAR registry LRIZIIEIR LAY OperatorHub iR, B X
LSRR E B W B B MIERE,

BE, FHEHEEDR, MREE—NETEEHMVIRITTEL, N LOLEREEZ R ER
OLM, IT{EihEERLVEEM LR EULIZ OperatorHub RS, BT EFLIERMAER, FHIHR
BHEIEEIFRAR registry,

Btk registry T RMI FEZ TN £, SFEEEIENTFHMTFFERNER, E -T2 ik
B airgapped EHl, XHBEABNN SRR GRABH I EZRIMER,
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gt T AR RMLHE A OLM FrBRIREE :
e Jj OLM EAEINILZ OperatorHub i,
o HAASTEEIKMUIFTIFLLROIZEH#E OperatorHub BRI AR TR EIBHR registry,
o I OLM E2& N MERIE registry EHIARHETM A RINNZIZ R LM EE Operator,

EZRMLEFEHE OLM g, eI LARELE R A ZRRHIM T/EL7E A4 R #Thik Operator IR FFAH
OperatorHub JREIE#,

B

B IR OLM AT LAMAHIREIE Operator, {B44%E Operator 132 R FREES A INIZ TN
BURTF Operator &8, Operator @/

e 7E ClusterServiceVersion (CSV) X% H relatedimagesS## 51 B HE X
g, =X Operator HUTH ATgE R EMH M AR IR,

o EIIHE (SHA) MARIRERS|AFTBEIEENHR.
INE T RIEMT T EENERNE DT LUZ1TH Operator 3UKR, 1ES R TN EXE :

https://access.redhat.com/articles/4740011
HEHR
o “THEIRMHM Operator B3

o NZIRMLEIMEE A Operator

4.9.1. FoRFEM

o LIEA cluster-admin f{REY A I &2 & & OpenShift Container Platform 5%,

e MREFE{EEINB®R, BRBEEFEMEFEKESD Operator, HZRE opm CLI,

p= )1
INRIETE IBM Z EHIZRIALZHER OLM, NIE D WIRIE registry BB X2 EC 12 GB
; BEEZE(E],

4.9.2. 2L OperatorHub j&
£ OpenShift Container Platform &% #2/, BAILH OperatorHub B & H4ZLIE R4t X1 B 12 AR A

A operator B3k, EZRMLIMNEH, SILUEREEGSHERARIIBR. K5, BALUF
OperatorHub B2 & 7 {5 F A< it B SRR,

it =

e &EiT7E OperatorHub X & 7N disableAllDefaultSources: true & ZAE I\ B RAR :

$ oc patch OperatorHub cluster --type json \
-p '[{"op": "add", "path": "/spec/disableAllDefaultSources", "value": true}]'

m


https://access.redhat.com/articles/4740011
https://access.redhat.com/documentation/en-us/openshift_container_platform/4.7/html-single/operators/#olm-rh-catalogs
https://access.redhat.com/documentation/en-us/openshift_container_platform/4.7/html-single/operators/#olm-enabling-operator-for-restricted-network_osdk-generating-csvs
https://access.redhat.com/documentation/en-us/openshift_container_platform/4.7/html-single/cli_tools/#opm-cli
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R
E, EAILUER Web 2HI 5 EEERIR. 7£ Administration » Cluster Settings - Global

Configuration —» OperatorHub TIE ™, == Sources i EUiF£, Healfl&E, Mk, ZRA/EAHRKRY
5)/?\0

4.9.3. IBBI5RBI iR

EF Operator Bundle Format BI3RB|#5& 2 Operator B XA SRR, EOTLUEEIMIE EMEHE S
KRUANBIRRAEREl, OIBREESEEER Operator HRZRBIEIZA,

L ¥F Operator Lifecycle Manager (OLM) B2i& HTEZRM%S OpenShift Container Platform 5% L {5
BIRARE, MREREMBIAE KHEFRE—E9 Operator, BEFEHALLIBEE A,

SFETRRRREE, B registry @ — MNMEER registry, EHEE TR LS AR TVELL AT

LU A% registry, ABIiE B RIEEEEIA redhat-operators B KBRS 5i%, BRFERBIHFEGRMNTREAR
—FER,

SeRFM
o SXHMLEVIRIRREIA TIFih
e podman kA 1.9.3+
e grpcurl (B=AHHBITIE)
e opm fRA 118.0+

o JjlAl3Z#F Docker v2-2 B registry

BF

OpenShift Container Platform &E&FIANER registry NaEAYEBHr registry, EH
CAXFRANEIHE (ERGEIREPEEINIEE) .

it =

1. @it registry.redhat.io 1T B P IIE :
I $ podman login registry.redhat.io

2. @it BAT registry #HT B IILE ¢
I $ podman login <target_registry>

3. MECESRECESRIhIRGaIIR,
TEREEERSETHIREBIH&k. 0 :

a.

E/
$ podman run -p50051:50051 \
-it registry.redhat.io/redhat/redhat-operator-index:v4.7

it la Nl

12


https://github.com/fullstorydev/grpcurl
https://docs.docker.com/registry/spec/manifest-v2-2/

Trying to pull registry.redhat.io/redhat/redhat-operator-index:v4.7...
Getting image source signatures
Copying blob ae8a0c23f5b1 done

INFO[0000] serving registry database=/database/index.db port=50051

b. E—MHRMIKIHRRIEHR, £ grpeurl S HIREXHARBIRHUBIT 4RI ¢

I $ grpcurl -plaintext localhost:50051 api.Registry/ListPackages > packages.out

c. 1% package.out X1, FAEZRBELIIKRAMNP NG LT FH0 -
BHask qEaRel

"name": "advanced-cluster-management”

}

"name": "jaeger-product”

}

{

"name": "quay-operator"

}

d. E&HIT podman run e THAIRERTER, & Ctrl fl C (E LB AR,

4. BITUTRGRESEENH S LUANMRAIRRS

$ opm index prune \
-f registry.redhat.io/redhat/redhat-operator-index:v4.7 \0
-p advanced-cluster-management,jaeger-product,quay-operator \9
[-i registry.redhat.io/openshift4/ose-operator-registry:v4.7] \
-t <target_regqistry>:<port>/<namespace>/redhat-operator-index:v4.7 ﬂ

FETEHRAL
ERBNYHARESRER.

R3EATF IBM Power Systems #1 IBM Z 5if& : Operator Registry &5 &5 B1r
OpenShift Container Platform £&f 3 hR A FR kiR A [CEC RO BT

BT EEMEIHRSIHRIE E R,

o 009

T T DI FRB R X R BT registry:

ey
I $ podman push <target_registry>:<port>/<namespace>/redhat-operator-index:v4.7

13
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H e <namespace> & registry EREMIIERGZEE, F0, ETLLOE— olm-mirror i
28 [H] R AR A SRR N B HEE B,
4.9.4. %] Operator B xi# 1T (mirror)
&I LAfEFH oc adm catalog mirror 63 S{S£LIE 1R #tHY B k3 B & Y B 5kH Operator AR KR B 2R1L
1% reqistry A, B¥r registry #7123 Docker v2-2, X T2 RIS HIIEERE, It reqgistry AL EREE
455 (R AN R B registry, H07E 32 PRMZSERF 241 12 Fh O BRI IR registry.
HE

OpenShift Container Platform £EEMIANER registry NEEAVE B 7 registry, R ANEALH
RERENHE (ERGEIRRPFRTEXINIIE) .

oc adm catalog mirror i3 5iA R BEIRERGIRPIEENTRSIHE (TLBLIERHEMNESIHRGLZE
IME OB E U EFRBIEGR) BREIBR registry, RE, BAUUFEREGNRSIBKRIE—NE R
&, FoIUF Operator Lifecycle Manager (OLM) 555 B sk 0% El OpenShift Container Platform 5£2%,
SoREH

o EBMLET R BREIM T Fih

e podman 19.3 KEFhRA,

e iJj[n]3z#F Docker v2-2 BYEI & registry,

o REFER registry LA TEEEE & Operator REBIE K registry RE. B0, EaTLLGIE—D
olm-mirror S & %2 [H],

o IIRIEBIEUR reqgistry FTIEVTAIEEXM, TR RN PUEEEEIERER B M55 [HI BRI A T4F
ﬁﬁo

o MRIBEEFERFA registry, SIE registry.redhat.io, i%1¥ REG_CREDS IfMEHE8IXE N
registry EIERI XX EEE, LMEERELSHHHEA, Fa, *fF podman CLI:

I $ REG_CREDS=${XDG_RUNTIME_DIR}/containers/auth.json

| MNREBHRGLIBREME R, BEEEEMERRFHNTHERFZTUTSS, UES
registry.redhat.io # 1T B {HKIE

I $ podman login registry.redhat.io

2. oc adm catalog mirror fn TIREVEBIHEHANE, UEMBEERMBERER. aSMBRIATHIR
ERER, ARRBINERSIGHERURRSIGERATHHAEFEEANBEER (mirror) BIERYE
& registry, A4, MREBFHR registry ML F LM ERNEN L, SKEBFFEZESK
airgapped Nl L, ERILIELNRNBHRERATRBRIING, MNHRBIMFEZENIMES, RE
HABMN FERRE registry,

o JET A: MMBIEMEK registry SRR3R A ML W BREIN TSI TFR—AM%EH HEE
B TAEIh AR HIT AT R E -

a. MRIBAIER reqgistry EBEMHRIE, BT THSERE registry:

14


https://docs.docker.com/registry/spec/manifest-v2-2/
https://docs.docker.com/registry/spec/manifest-v2-2/

I $ podman login <mirror_registry>

@ 960 o o 9O

$ oc adm catalog mirror \

<index_image> \0
<mirror_registry>:<port>/<namespace> \9
[-a ${REG_CREDS}] \@)

[--insecure] \
[--index-filter-by-os="<platform>/<arch>'] \9
[--manifests-only]

BEMREHENWBRNFRSIGR. B0, XA AtENEEEEERsI5H K, B
AR BIAB RHRRE &z —, U registry.redhat.io/redhat/redhat-
operator-index:v4.7,

1EEZE T Operator REIRREIRIBE R registry Flep R 22 AT LR EH S
(FQDN), i <namespaces 2 registry ER{EMINA R ZZEHE, Fla, L
B —4 olm-mirror 5% Z2 A SRIGFT B R EH RN I HEEE,

AL - MNRFEE, 187E registry FIEXXHHINGIE, registry.redhatio HE
{REG_CREDS},

A%k ARIEARAE N BT reqistry BBEBIEE, 1570 —-insecure 1.

Ak EESNLERATAN, BERSIGGRNTEEMEL, HiREL SN
'<platforms/<arch>[/<variant>]'. XAERFFHESI5| ANHEER. BRNER
linux/amd64. linux/ppc64le #1 linux/s390x,

A - REREERBRRIESL, BHTLRRRERRBHRERE registry, X ANUEIT
REMLEFRTER (miror) IEEFER, MIRERAFTE—/NEOHGD, AL
RTINS, RE, ETLUERT A oc image mirror €858 mapping.txt X {4

AL RHBEGEHMERRIIR, WIFENATFMNERPNREHITELE

MR ; opm index prune S HERATAZHE REEAG, MRZATARET
R 5,

it la Nl

1]
2]

src image has index label for database path: /database/index.db
using database path mapping: /database/index.db:/tmp/153048078
wrote database to /tmp/153048078

wrote mirroring manifests to manifests-redhat-operator-index-1614211642 9

S ERMIEER index.db #UEER B T,
S5t E R manifests B &, 1ZB RE[FEURHNS BEHER,
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p= =1
Red Hat Quay A #irEF %, Rk, 21T oc adm catalog mirror
AR, FHE& 401 RKBIUER, ENERNRAR, ERILEET
oc adm catalog mirror &3 5 {F --max-components=2 1R E A
REFHEENIR, BXAXNMENRRARNESZER, HSRERTSE
Quay registry NIHZE X ZM catalog mirror a4 HF I Unauthorized %5
i%c

o AiLji B : MRIEMIFR registry SLFERFERENEN L, HHITUTERE,

a. EEMIELHZITU TS, BERBEMSRNREABRFEREIAR S G

$ oc adm catalog mirror \
<index_image> \
file:///local/index \@)
[-a ${REG_CREDS}]\
[--insecure]

ﬂ EEMBHRMN B KRS HiR. HlN, XAREEZAICENBETERSIHER,
AN B RBRZRE &z —, U registry.redhat.io/redhat/redhat-
operator-index:v4.7,

Q FRAHERIELEB F IR,

it N
info: Mirroring completed in 5.93s (5.915MB/s)
wrote mirroring manifests to manifests-my-index-1614985528 0

To upload local images to a registry, run:

oc adm catalog mirror file://local/index/myrepo/my-index:v1
REGISTRY/REPOSITORY @

@ FwiTEEME manifests BREH, %BRBIELREHSRAHEA,
@ CRETRMMREIGUFRITH file:/ R, MBEIELUENS WA EA,

b. FHEIERAERB v2/ B X ERIEIRT BN A,
c. YDEEMIRRIZ A ST AT ELRE AN MR TR B EME R AT UG A B AR registry BOEHL,

d. MREHVFIR registry FEFHDIIE, HEMFEEIIMEPHNEN LIZTUTHSLUE
B registry :

I $ podman login <mirror_registry>
e. NBE v2/ BRMRBRIZITUTRS, MHREMAMSIHE EEEIHR registry :

I $ oc adm catalog mirror \

16


https://access.redhat.com/solutions/5440741

file://local/index/<repo>/<index_image>:<tag> \0
<mirror_registry>:<port>/<namespace> \

[-a ${REG_CREDS]}] \

[--insecure]

HEE £ —an it P file/ BRE.

®9

IEEE R Operator ARHHREIBI B IR registry MR ZE AT LB EE A
(FQDN), i <namespace> 2 registry ER{EMIIA R ZZEE, Fla, EaTLL
B8 — olm-mirror 3% Z2 A [T ARG A B HEEE,

Red Hat Quay A ik EF %, Rk, 21T oc adm catalog mirror
MERKM, FHIExR 401 RKBJOGER, FAHRNBRAR, ERILTLET
oc adm catalog mirror ép 5 {#F --max-components=2 13k
BREGHZENUR, BXINENBRAARNEZER, HSHERTE
Quay registry FIIHZESER catalog mirror 5B I Unauthorized £5
o

f. B)RiZ1T oc adm catalog mirror i 53, FRAFFRNRSIGREENE, URLE—FH
5 BirARBIEER registry fp & 22 (A :

$ oc adm catalog mirror \
<mirror_registry>:<port>/<index_image> \
<mirror_registry>:<port>/<namespace> \
--manifests-only \
[-a ${REG_CREDS]}] \
[--insecure]

ﬂ Lt REE --manifests-only i17&, UMEZGSTASBREFAERIEHNANR,

8%

X—FBEN, ANE—FShERDN
imageContentSourcePolicy.yaml 34 B ARPR 5T 0 T M A HE B 1R B
MNBERNRRALE, MRTXFEM, KREMENSHAAIRE
ImageContentSourcePolicy & i1 & S BEHIR,

3. MABBKRE registry [/, REYFIERPERIERE R,

% o
FHERAREURNS HPER,

MREEL— S PHRBRGEIE— ML LB registry, B REFHFAUTHER :
I manifests-<index_image_name>-<random_number>

MREE L - hRARHERIIM I EENEN LB registry, NEREHRAIUTHER :

17
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I manifests-index/<namespace>/<index_image_name>-<random_number>

manifests BSRBEUT XM, EFHN—EXHAIREEL—FTER :

e catalogSource.yaml X {42 CatalogSource W RIIEKRE X, BHLERRIHFHITE R
HtsMEXTHiE, WXHRIREER, sSufTERAESCRESRREFRNE FR,

23

NBFABEREI A, EMIEH catalogSource .yaml 3244, M
metadata.name FEEHHIBRMERRPT()FR. BN, HEE QIR R

B, &5gFHE R "invalid resource name” #5i%,

e F3K7E X ImageContentSourcePolicy *f &) imageContentSourcePolicy.yaml, ©& 1L
7 RECE N TE Operator ;B AFHENES (image) BIAFER (mirror) B registry [A]5#
(RE-2iN

o

INRITHEELE A ImageContentSourcePolicy X R EE BF i EF &K, N
HEER2E pull secret AT & registry, EABEELIE 70 pull secret,

e mapping.txt X, TEHALERAERGESR, FHRET]RNBIBIT registry, EXH45 oc
image mirror S8 SRS, TRATH—FBEELHKR (miror) EBRE.,

BF

N RIGIE G R E A --manifests-only 117, FH&HEH—F HEEREG
MRS FE, BESHEGTGSERAERBREGR hEXEBNR
mapping.txt XHMS T, FHEM oc image mirror e S ERIZ ., TEHT
TiXEIRERE, R LAMRELXANT R,

4. FERIVIRIBTFRERRERMEN L, BT T EREE manifests BRAH
imageContentSourcePolicy.yaml 34, /& ImageContentSourcePolicy (ICSP) X/ & :

I $ oc create -f <path/to/manifests/dir>/imageContentSourcePolicy.yaml|
H b <path/to/manifests/dir> 2 EAEH manifests BRI RE,

N ICSP & S B &R RMFRA worker TTmES, TEMEEIRIERT, B/NERFILL
BETRTEHRE worker 77 S BITEER,

HITE, &AL LAIEE—4 CatalogSource 35| A EBYHEEKFRE %% F] Operator HA,
He R

o T IEREEMIZRELE mirror FR

® Operator WRIHFIRIERGIZFF

® Xf Package Manifest Format B XS ITH K (mirror)

18


https://access.redhat.com/documentation/en-us/openshift_container_platform/4.7/html-single/installing/#installing-mirroring-installation-images
https://access.redhat.com/documentation/en-us/openshift_container_platform/4.7/html-single/operators/#olm-arch-os-support_osdk-generating-csvs
https://access.redhat.com/documentation/en-us/openshift_container_platform/4.7/html-single/operators/#olm-mirroring-package-manifest-catalog_olm-managing-custom-catalogs

4.9.5. MBI HHROIZ B %

IR LAMERB IR O Operator B3k, FIFHERAZEI OpenShift Container Platform 528, ## Operator
Lifecycle Manager (OLM) {#H,

FRFM

o EFHEZEE registry BIFRBIH &,

it

1. B —1 CatalogSource *&K5| 5|5, MNRFEA oc adm catalog mirror 343 4% Bk
RAREI BT registry, ERILUE 4 R HI catalogSource.yaml ST N2,

a. RIBEHHRELRLULTRE, FHEEHEFN catalogSource.yaml 34 :

00 O o

apiVersion: operators.coreos.com/vialphai
kind: CatalogSource
metadata:
name: my-operator-catalog ﬂ
namespace: openshift-marketplace 9
spec:
sourceType: grpc
image: <registry>:<port>/<namespace>/redhat-operator-index:v4.7 e
displayName: My Operator Catalog
publisher: <publisher_name>
updateStrategy:
registryPoll: @)
interval: 30m

INRIZIE EZ R reqgistry BIFARTHEEI AR, 75 M metadata.name FE& il iR
FARBIL()ERF, LUBRIEOIETREFH I "invalid resource name" #51%,

MREHLEERBENFAAEMAEEFNAF£BA A, F18%E openshift-marketplace
R ZEE, BN, EEILUEE— DN RREH G R R RN BRI TR H R a8 %
[E] =T A

EERSIHR,

18 E & fn B SR B RIS B FFo

B ><IRA] LA B shi6 B3 AR A LU R R iR

b. fERIZ {4 1E CatalogSource X :

$ oc apply -f catalogSource.yaml

2. FAERINEIELTHIR.

a. 1% pod:

$ oc get pods -n openshift-marketplace

A

3R

19
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NAME READY STATUS RESTARTS AGE
my-operator-catalog-6njx6 1/1 Running 0 28s
marketplace-operator-d9f549946-96sgr 1/1  Running 0 26h

b. EBEFIR :

I $ oc get catalogsource -n openshift-marketplace

I
NAME DISPLAY TYPE PUBLISHER AGE
my-operator-catalog My Operator Catalog grpc 5s

c. RERHEFHR

I $ oc get packagemanifest -n openshift-marketplace

I
NAME CATALOG AGE
jaeger-product My Operator Catalog 93s

ITE, &R LATE OpenShift Container Platform Web 24 #if 1T OperatorHub %22& Operator,

Hith 5w

o MREMRBFBFILEEIEA registry LEAFEHITEMHRKIUE, 1ESH MFLF registry V(7]
Operator M5 1%,

4.9.6. BFFRE| 5%

1Ef% OperatorHub BRB ARSI A B E X RS HGEMBRRE, SEEE A B HRBaE&RINE
R R R ERIFHER LI B Operator &FIAS,

ZFILAME R opm index add fp G R EHFEMNFRBIHifR. X FRRML, TG EHRNATERHE
BISEE

SeRFMH
e opm fRA 1123+
e podman fixA 1.9.3+
o (IR HFHEIEE registry BIFRBIHR,
o B|ARBIGHRIIE B KR,

AR
1 SBEERIA LB REHRINE RS

I $ opm index add \
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https://access.redhat.com/documentation/en-us/openshift_container_platform/4.7/html-single/operators/#olm-accessing-images-private-registries_olm-managing-custom-catalogs

BAEEERES

--bundles <registry>/<namespace>/<new_bundle_image>@sha256:<digest> \ﬂ
--from-index <registry>/<namespace>/<existing_index_image>:<existing_tag> \9
--tag <registry>/<namespace>/<existing_index_image>:<updated_tag> \G
--pull-tool podman

--bundles I &R EERMEIFREIHH. LUES 2 REVISIH SRR,
--from-index /R EHE E  BIHEZEHIFRE],

--tag PR HEE BN A R EHTRIRE | BRE B ITE,

- -

--pull-tool FREHEER FHENARHEHNIE,

Hep:

<registry>

187 registry BIEHNLE, #0 quay.io =X mirror.example.com,
<namespace>

{8 7E registry FIep 44 22 [F], 40 ocs-dev =% abc,
<new_bundle_image>

IBEZERIE registry TSI 2R, 20 ocs-operator,
<digest>

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

<existing_index_image>

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

1B RIMEERIFRIR IS, o0 4.7,
<updated_tag>

EBEEN BRI ERMNRSIRENEERITG, M4.7.1,

~Bleem

$ opm index add \

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

--from-index mirror.example.com/abc/abc-redhat-operator-index:4.7 \

--tag mirror.example.com/abc/abe-redhat-operator-index:4.7.1 \

--pull-tool podman

. WXEEIRRE| R
I $ podman push <registry>/<namespace>/<existing_index_image>:<updated_tag>
. RIBER Operator B-RRBHHIL FERBFREFNAR, HE, HFAQE

ImageContentSourcePolicy (ICSP) *f ®R#F IR, 15#EA oc replace i & oc create
a4y, Al -
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$ oc replace -f ./manifests-redhat-operator-index-
<random_number>/imageContentSourcePolicy.yam|

X—ERRUHEN, EANREFEELITER,

BE, ocapply e SRI T E#HZAIHEA oc apply QIEHIIEN R, HZ, BT

A% ICSP % & 8 metadata.annotations FEX K/NBE XM, oc replace
SHRIRI A TSR,

4. Operator Lifecycle Manager (OLM) &7EEMI RN BRIHBRRFPSIANRSIHE, &
IFREERIRMF TGS

I $ oc get packagemanifests -n openshift-marketplace

HEHR

e Xf Operator B3k 4THit& (mirror)
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https://access.redhat.com/documentation/en-us/openshift_container_platform/4.7/html-single/operators/#olm-mirror-catalog_olm-restricted-networks

% 53 FF&Z OPERATOR

8 5% % OPERATOR

5.1. *F 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
DR EDIIRE, BEEWIE Kubernetes AIIZ1TH{ERIME 51217,

Operator HEIFE{EX Kubernetes EME 74, BRESHIN BRRFHER, A, IEHE Operator F
RS, SmEih—LPkil, WERERT AP WEFERSXEURBRZEREIIE (X2FBESET

E)

Operator SDK ;& Operator Framework BI—NH#, SRET —Mea51TR@E (CL) ITE, #
Operator FF & A A FARGEE. MHXFIERE Operator,

Ji4t 4 {8 Operator SDK?
Operator SDK &1k T iX—F49% Kubernetes [REN AREFHNITE, ©CREERAZERE TN ARFIIRE
iR, Operator SDK MUK 7 X —F[ERS, MBBEBTRAFLZE NEEINEE (40 metering KM 1E) AR
RIS £,
Operator SDK @ —/MEZR, ©{# M controller-runtime FEREE1E Operator WZHE, HEBUTHEE :

o S API LK, ATEENMRERIEZHE

o IHEMAMERTE, ATFIRESSHIE

® 5 Operator Lifecycle Manager (OLM) &%, fl{b TR EMITE. REMNZITHI Operator

o BRI, BEE WM Operator I

o 1EIr (metrics) 7EETF Go By Operator FE#NIXE, FTFERE Prometheus Operator &R
BAEEREE AV NIRA operator ¥E& (41 OpenShift Container Platform) A LUEF Operator SDK
CLI #2#& Go. Ansible 5 Helm FF % B 2 Operator, Kubebuilder ¥fENEF Go B Operator BUF AR

RAEERAE Operator SDK 1, XEKEFINAR Kubebuilder TH AT LA Operator SDK — {8 A 3 4%
ZET 4,

P2 Y=
- OpenShift Container Platform 4.7 2 Operator SDK v1.3.0 S & = hR A,

5.1.1. {+ 2.2 Operator?

B XEK Operator BRI AERIBR, 15504 T #2 Operator,

51.2. FL TR

Operator SDK 12t LU TYER R FF 4 #H9 Operator :
1. {8/ Operator SDK 3175 (CLI) ]2 Operator i H,
2. BIERINEE LFTRE L (CRD) RE B HTR AP,

3. {# M Operator SDK API 15 & B I A1 A FF IR,
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https://operatorframework.io/
https://github.com/kubernetes-sigs/controller-runtime
https://kubebuilder.io/
https://access.redhat.com/documentation/en-us/openshift_container_platform/4.7/html-single/operators/#olm-what-operators-are
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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 I8 IERES

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,

P2 Y=
OpenShift Container Platform 4.7 32#§ Operator SDK v1.3.0,

5.2.1. &% Operator SDK CLI

IRE LATE Linux £%2%& OpenShift SDK CLI T &,

FoRFEH

® Govli3+

e docker vi7.03+, podman v1.9.3+ = buildah v1.7+

1. SE| OpenShift HiRIh =,
2. T£ 4.7.23 B T Linux B9 tarball ISR TR A,
3. REEN:
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% 5% A OPERATOR

I $ tar xvf operator-sdk-v1.3.0-ocp-linux-x86_64.tar.gz

A RTHIAT -

I $ chmod +x operator-sdk

J$1REXH operator-sdk i/l %] PATH FRE9—4B KA,
R

7 PATH :

I $ echo $PATH

I $ sudo mv ./operator-sdk /usr/local/bin/operator-sdk

%% Operator SDKCLI 7, WiFE_EAA :
I $ operator-sdk version
R

I operator-sdk version: "v1.3.0-ocp", ...

5.3. &F GO #J OPERATOR

5.3.1. &£F Go ¥ Operator 74 1#F Operator SDK

INEFEERE Operator SDK 12t T EFER X EMIZITE T Go By Operator BIEARLNIH, Operator
F & NG A LA Memcached #453 Go-based Operator ™5, — Mo mAEEFM, FNTHRBETIER

#,

5.3.1.1. &R

B &% operator SDK CLI
BZ& % OpenShift CLI (oc) v4.7+
R EA cluster-admin 1R oc &K E| OpenShift Container Platform 4.7 £ 8%

BERAVFEMAIEER, HXBERNEMEELINE N AHBNFMEE, NBIEE—DER pull

secret,

5.3.1.2. Q& HEBEE T Go B Operator

& BT LUEF Operator SDK &) Memcached F4/2 F1ERE 4 HLHY Go-based Operator,

AR
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1. fIE—4Nmig,
a. QIBMEMIBE R :

I $ mkdir memcached-operator
b. tN#EITNEFIERN B X :

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{ETIR -
P REIAER Go fl,

d. EFAET Go M Operator £ OpenShift Container Platform L£iZ1T, iR
config/manager/manager.yaml X4 F & # L F1T :

I runAsUser: 65532

/-

I runAsNonRoot: true

b R BN Go By Operator I—NEI R AR, NRELER, S
%] BZ#1914406,

2. fillE API,
AIER T B89 Memcached AP :

$ operator-sdk create api \
--resource=true \
--controller=true \
--group cache \
--version v1 \
--kind Memcached

3. MEFHEE Operator Bifk.

E A BIAH Makefile BTy FH#E% Operator, {8 AR pull spec W& IMG, % spec f#
PR AT HE X BIMY registry :

I $ make docker-build docker-push IMG=<registry>/<user>/<image_name>:<tag>

4. j&f7 Operator,

a. & CRD:
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https://bugzilla.redhat.com/show_bug.cgi?id=1914406#c1
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I $ make install
b. MIUTEEMBRNERF. & IMG KE N EHERTE
I $ make deploy IMG=<registry>/<user>/<image_name>:<tag>

5. fIBRABELER (CR) .
a. flBE—1"=pAICR:

$ oc apply -f config/samples/cache_v1_memcached.yaml \
-n memcached-operator-system

b. Z%& CR /] Operator :

$ oc logs deployment.apps/memcached-operator-controller-manager \
-Cc manager \
-n memcached-operator-system

6. FHE,
BT T e SR EELREZF O TR

I $ make undeploy

5.3.1.3. G4 R
o MEEZEAM T RINEAIEET Go B Operator, iEEET Go B Operator SDK 6 »

5.3.2. &F Go ) Operator B operator SDK 55

Operator SDK A Go ZRi2iE S S # aJ LLFI F Operator SDK 1B Go JRf21EE X #¥,  Memcached 14
BET Go B Operator i, DANBEFHASTEEEHGE,

Wi LUR AN Operator Framework %04 {4 S Se R LT 72 -

Operator SDK
operator-sdk CLI TE# controller-runtime /% API
Operator Lifecycle Manager (OLM)

£ Operator W&, ANMETABNU LS (RBAC)

% o
AHREHNARLET Go ¥ Operator FFIA{E A Operator SDK BiF4H,

5.3.2.1. FeRF M

o B &% operator SDK CLI
o B &% OpenShift CLI (oc) v4.7+

o {FHAEZA cluster-admin F{fRH oc &k E| OpenShift Container Platform 4.7 8£8%
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o EAVERMANMBR, HWEXBERNEHEELINIENAHLBIFME, SWHEE— & pul

secret,

5.3.2.2. f|g—4 18

f#F Operator SDK CLI fi| 4% memcached-operator B i E .

iz
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 f55 LLFIA{ETIR :

--domain=example.com \
--repo=github.com/example-inc/memcached-operator

v pa -3
' operator-sdk init e BRI Go k.

operator-sdk init S8 £ — go.mod X, AT Go &=, EAIE $GOPATH/src/ I B
FE --repo i1, lﬁiﬁﬁ?ﬂ’]ﬁ(#m%*ﬁ_x‘iﬂ’ﬁiiﬁ%&o

BESY
| $ operator-sdk init \

5. EEHET Go B Operator £ OpenShift Container Platform £iz17, 4wid
config/manager/manager.yaml X4 F & # LU T1T

I runAsUser: 65532
£/ :

I runAsNonRoot: true

=
HH IR R Z2E N Go B Operator I— NG R AR, MNEBLZER, HSM
BZ#1914406,

5.3.2.2.1. PROJECT X

operator-sdk init #3454 B 2 —1 Kubebuilder PROJECT X1, MITHE root iz{THIR4E
operator-sdk 55 L% help ?ﬁﬂ.‘i‘.%@ﬁlﬁ/}i# HESETBEMREN Go, 40 :
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https://golang.org/ref/mod
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domain: example.com

layout: go.kubebuilder.io/v3

projectName: memcached-operator

repo: github.com/example-inc/memcached-operator

version: 3-alpha

plugins:
manifests.sdk.operatorframework.io/v2: {}
scorecard.sdk.operatorframework.io/v2: {}

5.3.2.2.2. XF Manager

Operator WEEFZFZ main.go X4, B#IRI{EFHFIZIT Manager, Manager 2 BEIEMATE B E L HIR
(CR) APIENHIAR, FHXEFMZITEHIZRH webhook,

Manager B LARR I AT #2225 12 A1 BT R B dp 44 22 (]
I mgr, err := ctrl.NewManager(cfg, manager.Options{Namespace: namespace})

FINBERT, Manager RIEH1 Operator BizfTenZZE[H, BRI EMRAZLEE, &7 LLUF namespace
WLIER 28

I mgr, err := ctr.NewManager(cfg, manager.Options{Namespace: ""})

&80T L MultiNamespacedCacheBuilder Thae B iRF ER R ERES -

var namespaces [Jstring ﬂ
magr, err := ctrl.NewManager(cfg, manager.Options{ g
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

TEAIEE AP FNIEHIZRET, 1HEEEH Operator RBHRES N API H, AHIEEE T HNH AP FIBUIANE
R, BERRTEHBEEIFLSHAP, BALLZITUTHS :

I $ operator-sdk edit --multigroup=true
XA REE T PROJECT 3XF, ZSXHERIZEBLA 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, RERMENHER Dockerfile,
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Hb iR
o BXRIMIILAUBIIFEE, BB Kubebuilder 3214,

5.3.2.3. fl| API fl#ZH135
& Operator SDK CLI 2B E X HIRE . (CRD) API #11%H25.

pi% &2
1. BT TS 0/E T B4 cache, hrAv1 F1Fh3E Memcached B API :

$ operator-sdk create api \
--group=cache \
--version=v1 \
--kind=Memcached

2. 3RREF, HIA y SRR BHRAEZEGIES -

Create Resource [y/n]

y
Create Controller [y/n]

y
Hirt B

Writing scaffold for you to edit...
api/vi/memcached_types.go
controllers/memcached_controller.go

it iEeE api/vi/memcached_types.go #0 controllers/memcached_controller.go 4K
Memcached TR API,

5.3.2.3.1. & X API

7E Y. Memcached B & X %8 (CR) BJ AP,

ik
1. {&2X api/vi/memcached_types.go ) Go KBIFE Y, HEEBLLT 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™

}
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https://book.kubebuilder.io/migration/multi-group.html
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2. NHIRREEH & MBI -

I $ make generate

R
BT *_types.go XHJE, EHZ1T make generate o5 K B HT1%Z FRAE B 4 IR,

At Makefile BF1f A controller-gen 2k %7 api/v1/zz_generated.deepcopy.go X1,
IXEEATRBIR IR API Go FBIE YL T runtime.Object #0, FrA Kind R AYER M /SET,

5.3.2.3.2. £5 CRD ;5

£ spec 1 status FEXFNE E L FIRE L (CRD) WiEPRCE LG, ERILLERK CRD &

pi% &2
o ZITUUT S LLERKFIERH CRD &

I $ make manifests

Itk Makefile E#71 A controller-gen L RIEZF7E
config/crd/bases/cache.example.com_memcacheds.yaml X{4/ 4 CRD &

5.3.2.3.2.1. XF OpenAPI %k

LEME R, openAPIV3 R RRINEI spec.validation HtFEy CRD B, HIIEH S
Kubernetes 7 Memcached BE X ¥R (CR) Qs EHAIFIEEFPMEMLE,

PRCSGERE A BT OV IR API BBERIE, XEIRCIAAE R +kubebuilder:validation #1%%,

Hb TR
o MBEBXREAPIRIEHRFERIMCHWELZIFHER, ESHLLT Kubebuilder 3244 :
o CRD 4R

o Markers (FriC)
o OpenAPIv3 $EFRICFIZR

e A CRD ## OpenAPIV3 SRR BIFIE, 1554 Kubernetes 314,

5.3.2.4. SCHREIER
TE0ERET AP FNIREISRIS, 1RATLASCII{26) 2818 4,

¥ =
o TEARMIF, JFAERAIREZISLH controllers/memcached_controller.go & LU T = BISC Y,

il 5.1. memcached_controller.gol
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https://book.kubebuilder.io/reference/markers.html
https://book.kubebuilder.io/reference/markers/crd-validation.html
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/*
Copyright 2020.

Licensed under the Apache License, Version 2.0 (the "License");
you may not use this file except in compliance with the License.
You may obtain a copy of the License at

http.//www.apache.org/licenses/LICENSE-2.0

Unless required by applicable law or agreed to in writing, software

distributed under the License is distributed on an "AS I1S" BASIS,

WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
See the License for the specific language governing permissions and

limitations under the License.

Y

package controllers

import (

appsvi "k8s.io/api/apps/v1"

corevi "k8s.io/api/core/vi"
"k8s.io/apimachinery/pkg/api/errors"

metav1 "k8s.io/apimachinery/pkg/apis/meta/v1"
"k8s.io/apimachinery/pkg/types"

"reflect”

"context"

"github.com/go-logr/logr"
"k8s.io/apimachinery/pkg/runtime"

ctrl "sigs.k8s.io/controller-runtime"
"sigs.k8s.io/controller-runtime/pkg/client”

cachevialphai "github.com/example/memcached-operator/api/vialphail”

)

// MemcachedReconciler reconciles a Memcached object
type MemcachedReconciler struct {

client.Client

Log logr.Logger

Scheme *runtime.Scheme

}

/
+kubebuilder:rbac:groups=cache.example.com,resources=memcacheds,verbs=get;list;watcl
,create;update;patch;delete

/7
+kubebuilder:rbac:groups=cache.example.com,resources=memcacheds/status,verbs=get;ut
date;patch

/
+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;
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// Reconcile is part of the main kubernetes reconciliation loop which aims to

// move the current state of the cluster closer to the desired state.

// TODO(user): Modify the Reconcile function to compare the state specified by
// the Memcached object against the actual cluster state, and then

// perform operations to make the cluster state reflect the state specified by

// the user.

/7

// For more details, check Reconcile and its Result here:

// - https.//pkg.go.dev/sigs.k8s.io/controller-runtime@v0. 7.0/pkg/reconcile

func (r *MemcachedReconciler) Reconcile(ctx context.Context, req ctrl. Request)
(ctrl.Result, error) {

log := r.Log.WithValues("memcached", req.NamespacedName)

// Fetch the Memcached instance
memcached := &cachevialphal.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 := &appsvi.Deploymentf}

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
} else if err 1= 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 {
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log.Error(err, "Failed to list pods", "Memcached.Namespace", memcached.Namespace,
"Memcached.Name", memcached.Name)
return ctrl.Result{}, err

}

podNames := getPodNames(podList.ltems)

OpenShift Container Platform 4.7 Operator
found.Spec.Replicas = &size
err = r.Update(ctx, found)
if err 1= nil {
log.Error(err, "Failed to update Deployment”, "Deployment.Namespace",
found.Namespace, "Deployment.Name", found.Name)
return ctrl.Result{}, err
}
// Spec updated - return and requeue
return ctrl.Result{Requeue: true}, nil
}
// Update the Memcached status with the pod names
// List the pods for this memcached's deployment
podList := &corev1.PodList{}
listOpts := []client.ListOption{
client.InNamespace(memcached.Namespace),
client.MatchingLabels(labelsForMemcached(memcached.Name)),

}

if err = r.List(ctx, podList, listOpts...); err = nil {

// 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
*cachevialphail.Memcached) *appsvi1.Deployment {

Is := labelsForMemcached(m.Name)

replicas := m.Spec.Size

dep := &appsv1.Deployment{
ObjectMeta: metav1.ObjectMetaf
Name: m.Name,
Namespace: m.Namespace,
b
Spec: appsv1.DeploymentSpec{
Replicas: &replicas,
Selector: &metavi.LabelSelector{
MatchLabels: Is,
2
Template: corevi1.PodTemplateSpec{
ObjectMeta: metav1.ObjectMetaf
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Labels: Is,
b
Spec: corev1.PodSpec{
Containers: [Jcorev1.Container{{
Image: "memcached:1.4.36-alpine",
Name: "memcached",
Command: []Jstring{"memcached", "-m=64", "-0", "modern", "-v"},
Ports: [Jcorev1.ContainerPort{{
ContainerPort: 11211,
Name: "memcached”,

// 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(&cachevialphal.Memcached({}).
Owns(&appsvi.Deployment{}).
Complete(r)
}

~IZEEI 2R E Memcached B E X FHR (CR) T TFhEZEE -

o MNREE Memcached ZE, AIE—1,

o MIREFEX/NS Memcached CR spec 5 EHIK/NEE,

o {#F memcached Pod FJ&#E#H Memcached CR K7,

TR /N AR T 51 o B4R ) 2R A0 W BER LA R AN R i R PRI AEER . SRR BABK S X KNI LA,
AJZ1T Operator,
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5.3.2.4.1. #=HI3R  AE BT IR

controllers/memcached_controller.go H#] SetupWithManager() ShAE$s E A0{aT ko 2 4224 25 sk Wi 41 CR
FNEL M 2R A B B HTR,

import (
appsvi "k8s.io/api/apps/v1"
)

func (r *MemcachedReconciler) SetupWithManager(mgr ctrl.Manager) error {
return ctrl. NewControllerManagedBy(mgr).

For(&cachevi.Memcached{}).

Owns(&appsvi.Deployment{}).

Complete(r)
}

NewControllerManagedBy() {2/t T — MEHIZFELS, ©RITFEFMLFHISRERE,

for(&cachevi.Memcached{}) ¥ Memcached K& EENE RN EE TR, X F Memcached JE!HY
B/ Add. Update 5 Delete &4, ThiATEI E#&711% Memcached X § & % — 11 Request 5,
Hh o E 4 22 F A & R,

owns(&appsvi.Deployment{}) % Deployment KB 15 E W E W IHIGHEN TR, %I T Deployment K8
BE Add. Update =k Delete B, BHLEBREFRFNENBHRFEBEMREENNIIERK, R
F, FiEAZOEIEN Memcached XK.

5.3.2.4.2. ISR E
AU RN ER DR s, a0

e {#fH MaxConcurrentReconciles £ BIEHesF A AN GZAEE, EBRIMEN1:

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 {#F predicates it B M4,

o %i4¥ EventHandler R EURBESUE M H4LH# A X AT AEIARIE R, M FHEMMBTRE
B 7+ Operator X%, EALUEH EnqueueRequestsFromMapFunc (M IEFE 5 a4 4%
e —HERHIE K,

BXXEREBEBMNEMEBRENIES, 557 L Builder #1 Controller GoDocs,

5.3.2.4.3. thATEER

A N TIPS P N i a e L L et e LD N S et L N TNt e e N T
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https://godoc.org/github.com/kubernetes-sigs/controller-runtime/pkg/builder#example-Builder
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BRI EEAE — T UMASATR, Bk [ V)ATEEI Reconcile() 71)E. PMATEHMEIT Request
SHICH, ZSREMNEFEHRERE IR R Memcached BI& % 22 [AIFI 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)

}
RIBREE, LRMER, ERAEKENBEF, DRABIATREEKBRAL

// 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=get;list;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&: £ 8 X247 manifests 8 51 {8 controller-
gen L REFHILLETAIPRC £ Ko

5.3.2.5. ;21T Operator
& A LAME A Operator SDK CLI #5##0521T Operator :
o )y Go BFEREANKIMIZIT,
o ENERNEEIST,
o 4t Operator, F{#F Operator Lifecycle Manager (OLM) FEEBEHERE,
A=

EEETF Go Operator £ }91E OpenShift Container Platform _EERZE=H/E fEH OLM
R e 21T 2 B, FFRREAIILE B B N6 A RNER.

5.3.2.5.1. EREAN FHIZ1T

R LME N REB A Go BFIZ4TER Operator W H, XA LUINREBZMNKEERE, NFFHLIEER
Fﬁo

L/L'F fi4s, LUE ~/.kube/config XA ELERREFREBE LHIRE L (CRD) , HAER
T Operator :

= fE{
EE‘

I $ make install run

it

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}

5.3.2.5.2. A% Operator LA ST RFN Hitsk
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1£ OpenShift Container Platform £iZ4TEF Go By Operator Z B, 15451 B B A {F B X HHH &,
iz
1. BEEFUIBRI Dockerfile LMEAZ MR, BRI ITRFHESIA
I FROM gcr.io/distroless/static:nonroot
h
I FROM registry.access.redhat.com/ubi8/ubi-minimal:latest

2. 1RHE Go WBKRA, &M Dockerfile ATREE S USER 65532:65532 5 USER nonroot:nonroot
BE, EXHMIBERT, HERIZIT, RAZTIEH runner I EEIZ1T.

3. 7£ config/default/manager_auth_proxy_patch.yaml X4/, &K image 15 :
I gcr.io/kubebuilder/kube-rbac-proxy:<tag>

A RHEE -

I registry.redhat.io/openshift4/ose-kube-rbac-proxy:v4.7

5.3.2.5.3. fE R BEER B 21T
BT LA N — N ERBIEEEE 21T Operator Wi H.,

SeREH
o EIEHUIBLUFEFAZIFNER, HSZET Go B Operator £ OpenShift Container Platform £

1217

AR

1. JB1T LT make 635 RIBFIHEIX Operator Hiffk, FELLTHTRAIEN IMG SEKS| RIER U H]
B9, AT LURERFEF MU R (0 Quay.io) FRERARBIIK,

a. THEREIR :

I $ make docker-build IMG=<registry>/<user>/<image_name>:<tag>

N

H SDK “}y Operator 4B # Dockerfile BAFA3IF 7 go HE B9
GOARCH=amd64. */F3E AMD64 (%8, XBHMN AT
GOARCH=$TARGETARCH, Docker £ Ez/i% IS B4 B J -platform 35
EMME, £ Buildah, -build-arg EEZRTEMN. IEELER, ESH %
NEEFA,

b. JFEEHELRIFEE

I $ make docker-push IMG=<registry>/<user>/<image_name>:<tag>
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2.

p= Y=
BRAOLIAITE, 10 IMG=<registry> /<user> /<image_name>:<tag>, 7

PN AR BT 7E IR B Makefile i%E, {8tR IMG ?= controller:latest {E 3
KEEERINE R LR,

ILITLA T an 55 3K EBE Operator :
I $ make deploy IMG=<registry>/<user>/<image_name>:<tag>

HNBERT, X1 aeRUE—INTE Operator E AR A ZEE, BN
<project_name>-system, FAFEBE. LS iLM config/rbac &2k RBAC B,

3. J5iE Operator @ BIETEIZTT ¢

I $ oc get deployment -n <project_name>-system

I
NAME READY UP-TO-DATE AVAILABLE AGE
<project_namex>-controller-manager 11 1 1 8m

5.3.2.5.4. {149 Operator 3 Operator Lifecycle Manager #1758

Operator Lifecycle Manager (OLM) A ZBBIETE Kubernetes £8f E%2%&, B #H Operator REMEXRS
B4 EH, OLM 7£ OpenShift Container Platform EEIAZREE, FE ) Kubernetes I BIZ1T, LUER
A LAE R B EATIN TERER T Web #5151 OpensShift CLI (oc) FFFrAE Operator £EmEHAE

iEIjJ BEo

Operator Bundle Format /& Operator SDK #1 OLM BERINFT @ H %, ERILLE fEF Operator SDK 3
Wi OLM 938, #ExX, JUEFZ1TIRRE IR, 1k Operator & IFH1T OLM,

FoRFMH

it =
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TEFFA TFuh £ %%k operator SDK CLI

B&% OpenShift CLI (oc) v4.7+

Operator Lifecycle Manager (OLM) R&ZEE—1ETF Kubernetes IR £ (MIRFEMA
2p7i;extensions.k85.io/v1 CRD, N2 v116.0 SkE#ThRA, #0 OpenShift Container Platform
EFAEA cluster-admin HRK A oc & REIER#

& Operator SDK #1481k operator T B

INR Operator @& T Go By, @A/ B & B3 B LAE A 2 895K TE OpenShift Container
Platform £iz{T

£ Operator 1 B B 5k HIZ1T AT make a5 R FHEX Operator Hifk, EUTHZIHAER
IMG S¥RB|IRER 7R ZE, MR LURERERMHEE S (40 Quay.io) FFi#AZREIIK.
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a. TEER :

I $ make docker-build IMG=<registry>/<user>/<operator_image_name>:<tag>

H SDK “}y Operator 4B f Dockerfile BAFA3IF 7 go #E 89
GOARCH=amd64, *IF3E AMD64 22, XEB#HNHET
GOARCH=$TARGETARCH, Docker £ B #i% B 2% B} -platform 15

EMME, £ Buildah, -build-arg EEZRTEMN. WEFLER, HESH %
NI,

b. FERERMEERFEE
I $ make docker-push IMG=<registry>/<user>/<operator_image_name>:<tag>

2. i217 make bundle fp 5/ Operator i aEFH, ZmSHAZ NS, HF3IE Operator
SDK generate bundle #1 bundle validate 7% :

I $ make bundle IMG=<registry>/<user>/<operator_image_name>:<tag>

Operator FIfRFR & /F B4R TN Eon, QIBRFEEN AR, make bundle fp57E Operator
BRI T XHME X

e & ClusterServiceVersion X REHAEEFR B>, %7 bundle/manifests
e £ bundle/metadata B9 4 & T #1038 B %

e config/crd BxHHIFTE BE L HIRERE X (CRD)

e — Dockerfile bundle.Dockerfile

SAIE, f#F operator-sdk bundle validate B zh351iEX 304, DUMREE _ERHZA SRR ZE
EBI,

3. BT e TR B MM E A B EiR, OLM ARSI H G EEHE Operator HHE, ZERS
A= EENMIH K,

a. MBIA TR, FREEHETIERHN registry, A @& ZAMBFITERIFE, KE
BUNDLE_IMAGE :

I $ make bundle-build BUNDLE_IMG=<registry>/<user>/<bundle_image_name>:<tag>
b. XM DR :

I $ docker push <registry>/<user>/<bundle_image_name>:<tag>

4. FEUTHS, REEREDHN OLMRKE :

$ operator-sdk olm status \
--olm-namespace=openshift-operator-lifecycle-manager

5. {3 Operator SDK A #J OLM &R EE R 21T Operator :
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$ operator-sdk run bundle \
[-n <namespace>] \ﬂ
<registry>/<user>/<bundle_image_name>:<tag>

BINBERT, BHRE ~/.kube/config ST H HFEIEEREII B LRI Operator, fEAILUR
N -n PR N REILE R FR 6 & 2 S,

XD HHITUUTERF

ERE AR SRR OB RBI R,

BIIEAF RS FIEBRIR, LUME OperatorHub BEf% 4 I Operator,

BT B — Operator 4H. 1T, REITXIUKRMMEHMMVENN R (83 RBAC) , ¥
Operator BRE R LR,

5.3.2.6. B E L FHiIR
%% Operator &, B LSS B8 —1NH Operator TEERPIRHMB E KR (CR) EMiHXE,

FeRFMH

o EHERHLER Memcached Operator ~f§l, E1Z2#t Memcached CR)

1. UIHREIRE Operator AR ZE (A, 5Ia0, 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 =, HHEES
LU HIAS

apiVersion: cache.example.com/v1
kind: Memcached
metadata:

name: memcached-sample

spec:
msize: 3
3. il CR:
I $ oc apply -f config/samples/cache_v1_memcached.yaml
4. 13fR Memcached Operator }7~f5l CR G| EERE, HA/NIEH :

I $ oc get deployments

it el
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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, LBIAHEREREHEA Memcached pod &AFREHT,
a. 1% pod:
I $ oc get pods
I
NAME READY STATUS RESTARTS AGE
memcached-sample-6fd7¢98d8-7dqdr  1/1 Running 0 im

memcached-sample-6fd7¢98d8-g5k7v ~ 1/1 Running 0 im
memcached-sample-6fd7¢c98d8-m7vn7  1/1 Running 0 im

b. o7& CRIAA :

I $ oc get memcached/memcached-sample -0 yaml
it N

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 3TN 5:

$ oc patch memcached memcached-sample \
-p '{"spec":{"size": 5}}' \
--type=merge
b. i\ Operator BEEBE K/ :
I $ oc get deployments

i oA
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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

SFEARRR RO TR,

o HNR{EA make deploy &% 3kl Operator, HIZTLA TGS :
I $ make undeploy

o HNREFA operator-sdk run bundle 45 i Operator, HZITU TS :

I $ operator-sdk cleanup <project_name>
5.3.2.7. H %

o 5B EF Go B Operator WIIEE, LLT fi# Operator SDK fIIEEH B K451,

5.3.3. &£F Go By Operator I B & BE

operator-sdk CLI 7] 5j& 4 Operator B &KX scaffold %4~ FE SIS,

533.1.&F GoMIBE®RE
{5 operator-sdk init 8 S EMHIE T Go B Operator HE (BRINEE) SELUTXHME X -

XH B % A&

main.go Operator WEERRF., XARELHUE—TMHEESE, BT apis/ BxFEMAEBEE L
¥iRE X (CRD) , #Fn}] controllers/ B RIFT B 1EH25.

apis/ 7 Y. CRD AP| BB &, (&% apis/<version> /<kind>_types.go X, H&
MNEIREKDIE L AP, FIEEHIZR P 5 A LT LU X e FR R,

controllers/ EHIZHNIL, 4i%E controller/<kind>_controller.go x4, LA U iZRHIgS A0 EBIEE
TR R BRI Z 5

config/ FAFEER DI BILHIZRN Kubernetes jEH, &1E CRD. RBAC FEH,
Makefile FAF 92 AN ER B4R 28280 B ir.

Docker ANe5 | ZRAEE Operator BB,

manifests/ Kubernetes ;& #. FAFEM CRD. 1Xi& RBAC I Operator B8 E NERE.

5.4. ZF ANSIBLE #J OPERATOR

5.4.1. ZF Ansible #J Operator B Operator SDK A[’]
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Operator SDK @3EF4 K Operator W E BT, ©HAIA Ansible playbook FI#EHIF Kubernetes FFiR
BE NG —NARRF, MERMEEM Go i,

INEEERME A Operator SDK IR T EFME XK B FHIZ1TET Ansible B9 Operator BIE A A

iH, Operator FF&Z AR AT LA Memcached, DA EFMEIIEE T Ansible B9 Operator =5, F&F
T EB B EIRE R,

5.4.1.1. &REFH

o B &% operator SDK CLI

o B &% OpenShift CLI (oc) v4.7+

e Ansible fRA v2.9.0

® Ansible Runner kit v1.1.0+

® Ansible Runner HTTP Event Emitter plug-in kx4 v1.0.0+

e OpenShift Python client kR7s vO.11.2+

o {FHAEZA cluster-admin F{fRH oc &% E| OpenShift Container Platform 4.7 5£8#

o ERAVERMANMBR, HWEXBERNEHEELINIENALBNIFMEE, SWHEE— & pul

secret,

5.4.1.2. SIBEFHEERT Ansible B Operator
&I LAfE A Operator SDK 25 Memcached tE2FNERZE H L BIE T Ansible B9 Operator,

Pyt
1. fIE—4Nmig,
a. DIBEMITHBE RS :

I $ mkdir memcached-operator
b. tDHREIIE PRER B K -
I $ cd memcached-operator
c. {#f ansible #H {41217 operator-sdk init S LAFIAETIE -
$ operator-sdk init \

--plugins=ansible \
--domain=example.com

2. fillE AP,
AER T B89 Memcached AP :

$ operator-sdk create api \
--group cache \
--version vi\
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--kind Memcached \
--generate-role ﬂ

Q 5 API 4B Ansible B,

3. MEEFFHEE Operator Hif&k.

EFABIAH Makefile BTy F#HEX Operator, &M 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. [MIUBEMERNERP. & IMG B NEHEER R
I $ make deploy IMG=<registry>/<user>/<image_name>:<tag>

5. fIB@RABELER (CR)
a. QE—PRAICR:

$ oc apply -f config/samples/cache_v1_memcached.yaml \
-n memcached-operator-system

b. &%& CR I/}l Operator :

$ oc logs deployment.apps/memcached-operator-controller-manager \
-Cc manager \

-n memcached-operator-system

it

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}
{"level":"info","ts":1612547348.8311093,"logger":"runner","msg":"Ansible-runner exited
successfully","job":"4037200794235010051","name":"memcached-
sample","namespace":"memcached-operator-system"}

6. FAH,
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ZTU T e SRR LREZF O TR

$ make undeploy

5.4.1.3. |g i 1%

o MEEZEAM T RINMAIEET Ansible B9 Operator, 1iE&HE T Ansible B9 Operator SDK 15
F‘#ﬁo

5.4.2. &F Ansible 9 Operator #J operator SDK 573

operator FF & A 51 A LAFI F Operator SDK H# Ansible 235 Memcached #EEF Ansible #9745
Operator., WA BEFEHEERREEMAR. AEENATLUTIRE

o 1| Memcached &

o MMREFE K/NS Memcached BE TR (CR) spec I8EMKX/NER

e {#FH status writer 778 memcached Pod BI£& #3k E#T Memcached CR K%
Itbid A2 E@ T LR Operator Framework #% D ZH 4585

Operator SDK
operator-sdk CLI TE7# controller-runtime /% API

Operator Lifecycle Manager (OLM)
& B Operator &%, ALNMETABBVIRIEF (RBAC)

ﬁ oo
A AYBEHANBLLE T Ansible B9 Operator Fria{#E A Operator SDK WA R4,

5.4.2.1. & REH

o B &% operator SDK CLI

o B &% OpenShift CLI (oc) v4.7+

e Ansible fRA v2.9.0

® Ansible Runner kit v1.1.0+

® Ansible Runner HTTP Event Emitter plug-in kx4 v1.0.0+

e OpenShift Python client kR7s vO.11.2+

o {HAEZA cluster-admin FRH oc &3k E| OpenShift Container Platform 4.7 5£8%

o EAVFERMANMBR, HWEXBRNEHEELINIENALBNFMEE, SWHECE— & pul

secret,

5.4.2.2. f/E—4 1 H

{8 A Operator SDK CLI fl| 4% memcached-operator B i E,
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Pt
[RIVERIE=RollE= Sl N = BT

I $ mkdir -p $HOME/projects/memcached-operator
2. HANZBX :
I $ cd $HOME/projects/memcached-operator

3. &/ ansible {41217 operator-sdk init @4 LA#IIR{LIE :

$ operator-sdk init \
--plugins=ansible \
--domain=example.com

5.4.2.2.1. PROJECT X

operator-sdk init #3454 B2 — Kubebuilder PROJECT X4, MIIE root i2THIEEE
operator-sdk LA K help fi rTLEUZ S, FHERITBERRERZ Ansible, HI%0 :

domain: example.com

layout: ansible.sdk.operatorframework.io/v1
projectName: memcached-operator
version: 3-alpha

5.4.2.3. 01/ API

{8 Operator SDK CLI f]# Memcached API,

it =

o ZITU TS OIEW AL cache, hxAv1 #1F25 Memcached #J API :

$ operator-sdk create api \
--group cache \
--version vi\
--kind Memcached \
--generate-role ﬂ

Q 5 API 4B Ansible B,

@II% API j&, Operator HE &AL L5 B H -

Memcached CRD
B — Memcached % RERA|

Manager (EH#E)
FERUTHEREFRESHARIRFRENER

o — /iR, FLLR Ansible &K playbook

e —/ watches.yaml 3X{#, J§ Memcached 75/R%# %] memcached Ansible A
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BHIEM Operator WiH, LUREMNIEZH, HERX N Ansible A€, ©ESRUIE. BHMFE

Memcached % RAZ21T,

1. T34 E# roles/memcached/tasks/main.yml {4 :

- name: start memcached
community.kubernetes.k8s:
definition:
kind: Deployment
apiVersion: apps/v1
metadata:

name: '{{ ansible_operator_meta.name }}-memcached'
namespace: {{ ansible_operator_meta.namespace }}'

spec:
replicas: "{{size}}"
selector:
matchLabels:
app: memcached
template:
metadata:
labels:
app: memcached
spec:
containers:
- name: memcached
command:
- memcached
- -m=64
--0
- modern
- -V
image: "docker.io/memcached:1.4.36-alpine"
ports:
- containerPort: 11211

X memcached & & A H{RFIE memcached EEFHIXEERE K/,

2. @it 4wk roles/memcached/defaults/main.yml X, HIEE Ansible BEHRFERNTENBE

UNER

# defaults file for Memcached
size: 1

3. FRLLTFSEMEH config/samples/cache_vi_memcached.yaml X {471 Memcached 7=

YR .
HHR -

apiVersion: cache.example.com/v1
kind: Memcached
metadata:
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name: memcached-sample
spec:
size: 3

BHEXEIR (CR) spec AEYEE N ENEIN L E(EH45 Ansible,

1£i247 Ansible B, Operator &% spec FEXH AL ERN AL N snake case, B/
BT X%, Blt0, spec FHY serviceAccount 1 Ansible FIEAFRK
service_account,

& BT L@ E watches.yaml X4 % snakeCaseParameters j5£7714% & 1 false £
RNEFH, BIIETE Ansible XS EH4T — LR BUI0IE, LUARN BRRFWEIRT &R
lo

5.4.2.5. 1217 Operator

&I LAfE A Operator SDK CLI #9# #1217 Operator :
o {Eh Go RFIERE AN AMHIZIT,
o {ENERHNIEIZT.

o 4 Operator, F{# M Operator Lifecycle Manager (OLM) FE&EEHEE,

5.4.2.5.1. RN KHZETT

BRI LUME N EBEN B Go I2Fi21TIEH) Operator T H, Xl LUINMRERZBANHXHREE, N FHAEEE
ﬁo

Pt =

o ZfTLAF %, LATE ~/.kube/config XA EEEMEEPREEE LHIEE L (CRD) , HER
#3247 Operator :

I $ make install run

it Nl

{"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"}
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{"level":"info","ts":1612589622.8905244,"logger":"controller-
runtime.manager.controller.memcached-controller","msg":"Starting workers","worker
count":8}

5.4.2.5.2. #% Operator LM{E AN E&

1£ OpenShift Container Platform £jZ47EF Ansible 89 Operator 2 &1, 1571 E B#H R HHEH
%o

i =
1. BB BRI Dockerfile LAE R FFHIH R, BRRINIRIEFHEKSIA
I FROM quay.io/operator-framework/ansible-operator:v1.3.0
Bh

I FROM registry.redhat.io/openshift4/ose-ansible-operator:v4.7

BF

{# 5 Operator SDK RRAILERHIFS R 2R TR IR MR A, BB %6 B 5K scaffolding T
SRR, B 2SEEHTR Operator SDK iA 5 i OpenShift Container
Platform f 2R EEREE N,

2. 7f config/default/manager_auth_proxy_patch.yaml X4/, &K image 1 :
I gcr.io/kubebuilder/kube-rbac-proxy:<tag>

A RAEE -

I registry.redhat.io/openshift4/ose-kube-rbac-proxy:v4.7

5.4.253. fFNEBRNSBEET
B80T LME N — D EREIEEEF 21T Operator I H,

Pt =

1. JB17LLF make 635 FIHEIX Operator Hiffk, FELLTHTRAIEN IMG SEKS| RIER U H]
B9, AT LURERFEF MR R (B0 Quay.io) FRERARBIIK,

a. TEEER :

I $ make docker-build IMG=<registry>/<user>/<image_name>:<tag>
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H SDK “}y Operator 4B f Dockerfile BAFA3IF 7 go #E 89
GOARCH=amd64. */TF3E AMD64 {948, XBHMN AT
GOARCH=$TARGETARCH, Docker £ B z{§ H 152814 E H -platform i5
EMME, FM Buildah, -build-arg EEZRTEMN. IEELER, HESH %
ANBEH,

b. FFERERMEERFEE
I $ make docker-push IMG=<registry>/<user>/<image_name>:<tag>

BRMZFRFIIRE, 10 IMG=<registry> /<users /<image_names>:<tag>, 7
AN P ER R TR IR HY Makefile HIXE, 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>

BNBERT, XM SRUE—NHE Operator TEH AWM EZEE, &XH
<project_names>-system, FFIBE, LteHiLM config/rbac &% RBAC JFH,

3. WIE Operator @ BIETEIRIT :

I $ oc get deployment -n <project_name>-system

Kt Bl
NAME READY UP-TO-DATE AVAILABLE AGE
<project_namex>-controller-manager 11 1 1 8m

5.4.2.5.4. #1498 Operator 3 {# f Operator Lifecycle Manager #1758 8

Operator Lifecycle Manager (OLM) RIEEBHIRTE Kubernetes 5£8% L &%, F#H Operator R EEXARSS
BE AR, OLM £ OpenShift Container Platform L2\ %%k, FHEH Kubernetes " Biz1T, LUMEE
A LTEREEMAN TENIER TN Web #24]& %] OpenShift CLI (oc) BAFFrHE Operator £ EHE
EIhRE,

Operator Bundle Format 5 Operator SDK 1 OLM BIBRIAITT B A%, ERLLEN ffF Operator SDK 3k
BF OLM M, %, JNIEFMZTINH K, 1k Operator A& IFIHIT OLM,

FoRFM
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% 53 FF&Z OPERATOR

o fFREA cluster-admin Y REINK £ oc ERXEIER

o {HfH Operator SDK #1151t operator T E

AR

1. 7 Operator i B B kHIZ4TLLT make 6545 R FHEX Operator Hiffk, LU THIRHAENR
IMG S¥CRBIRER 7 FBYZE, MR LURERERMHEEL S (30 Quay.io) FFEAIREIIK.

a. MEREIR :

I $ make docker-build IMG=<registry>/<user>/<operator_image_name>:<tag>

AE

H SDK “}y Operator 4B # Dockerfile BAFA3IF 7 go #E 89
GOARCH=amd64. */F3E AMD64 {48, XBHMN AT
GOARCH=$TARGETARCH, Docker & B 5h{% FFE 25 84 & ¥y -platform 15
EHIE, £ Buildah, -build-arg EERTEHN. MEEZER, ESH %

" BRI,
b. FEERMEERFEE
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 T4 :

I $ make bundle IMG=<registry>/<user>/<operator_image_name>:<tag>

Operator FIfRFR &8 B8R TNl Eon, QIBRFEEN AR, make bundle f357E Operator
B PR T XEME X

e & ClusterServiceVersion X REHAEEFR B>, %7 bundle/manifests
e £ bundle/metadata B4 & T 538 B %

e config/crd BxHHIFTE BE L HIRERE X (CRD)

e — Dockerfile bundle.Dockerfile

SAIE, f#F operator-sdk bundle validate B z/351iEX 304, DUMREE _ERZ SRR ZE
EBI,

3. BT e SR B E A B iR, OLM ARSI G EHE Operator HHE, XS
A= EENMIH K,

a. MBIRA TR, FREEHETIERH registry, A @& ZAMBFITEREE, KE
BUNDLE_IMAGE :

I $ make bundle-build BUNDLE_IMG=<registry>/<user>/<bundle_image_name>:<tag>

b. HEEIHH R
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I $ docker push <registry>/<user>/<bundle_image_name>:<tag>
4. FRAUTRS, KRESEFHN OLMIRE :

$ operator-sdk olm status \
--olm-namespace=openshift-operator-lifecycle-manager

5. f#F Operator SDK A#J OLM &R EEEE 21T Operator :

$ operator-sdk run bundle \
[-n <namespace>] \ﬂ
<registry>/<user>/<bundle_image_name>:<tag>

HKINERT, MHRTE ~/.kube/config ST HRELHIIE fh %2k Operator, #ERAILUR
i -n IRER A REGERRB G R EEE,

XN S HATUA TR -

o FRE AN THEKOUERBIF KR,

o NIRIEEIMBESIFIKRMBRIR, LUE OperatorHub REW & I Operator,

o EIIOIE— Operator H. . REITXLUKMAEHEMULENNR (B RBAC) , &
Operator BRE R,

5.4.2.6. B E LR
L% Operator [7, EATLUET B/ —/NH Operator FEERFIRHUMBE E LR (CR) EilliXE,

TR

o EEEHRLEHN Memcached Operator 7~fjl, ©1Z2# Memcached CR)

it =

1. UIHREIZRE Operator BIApR 22 (A, 5Ia0, 40K make deploy fr 5 ERE Operator :

I $ oc project memcached-operator-system

2. Y@%E config/samples/cache_v1_memcached.yaml £# Memcached CR EH =, FHES
LU HAS -

apiVersion: cache.example.com/v1
kind: Memcached
metadata:
name: memcached-sample
spec:
size: 3
3. I CR
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I $ oc apply -f config/samples/cache_v1_memcached.yaml

4. 13fR Memcached Operator }7~f5l CR G| EERE, HA/NIEH :

I $ oc get deployments

I
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, MBIAHREREFEH Memcached pod &AFREHT,

a. 1% pod:
I $ oc get pods
I

NAME READY STATUS RESTARTS AGE

memcached-sample-6fd7¢98d8-7dqdr  1/1 Running 0 im
memcached-sample-6fd7¢98d8-g5k7v  1/1 Running 0 im
memcached-sample-6fd7¢c98d8-m7vn7  1/1 Running 0 im

b. Fo& CRIAA :

I $ oc get memcached/memcached-sample -0 yaml
it N

apiVersion: cache.example.com/v1
kind: Memcached
metadata:

name: memcached-sample

spec:
size: 3

status:
nodes:
- memcached-sample-6fd7¢c98d8-7dqdr
- memcached-sample-6fd7c98d8-g5k7v
- memcached-sample-6fd7¢98d8-m7vn7

6. EHEEARN.

a. B#T config/samples/cache_v1_memcached.yaml X4, ¥ Memcached CR F1f
spec.size FEEM 3TN 5:

$ oc patch memcached memcached-sample \

-p '{"spec":{"size": 5}}' \
--type=merge
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b. #31IA Operator EERERE K/ :

I $ oc get deployments

I
NAME READY UP-TO-DATE AVAILABLE AGE
memcached-operator-controller-manager 1/1 1 1 10m
memcached-sample 55 5 5 3m

7. BEAERDOEN TR,

o HNR{EA make deploy &% 3kl Operator, HIZTUA TGS :

I $ make undeploy

e HNR{HEFA operator-sdk run bundle 53Rt Operator, HZITU TS :

I $ operator-sdk cleanup <project_name>

5.4.2.7. Hftb 55iR

o 5B ET Ansible B Operator Wi BE#E, LLT i Operator SDK & B K514,

5.4.3. &F Ansible Y Operator I B H

operator-sdk CLI 7] 58 Operator B &K scaffold %4~ FE SIS,

5.4.3.1. &F Ansible WTB
{5/ operator-sdk init --plugins ansible 3% £ MR E T Ansible B Operator B @& LU T B FHX

% :

XHB%

A&

Docker

Makefile

PROJECT

config/crd

config/default

config/manager

config/prometh
eus
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FAF ) Operator B A2 IRH Dockerfile,

BTFHEE. 4%, BNER[HEGRMWBIT, HEPEE Operator Zi# XX, AT REME
HEENFRE X (CRD) ,

B & Operator TTHIEE BRI YAML X4,

E A CRD ##1 kustomization.yaml XL E,
HERBULEEFTA Operator j5H, # make deploy a4 EH,
Controller Manager 3,

FAF 1% Operator B9ServiceMonitor 75,
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XH= B % A&

config/rbac MG EEME B RIERENABNA GBI E,

config/samples 7y CRD G/&89 8RR H.

config/testing AF A RAIEE.,

playbooks/ FIZ4TH playbook HIF B 3%,

roles/ B THABKNNTFE R,

watches.yaml ZIRIBIBTIRM Group/version/kind (GVK) #1 Ansible /5%, {8 create api &
DRMFRE,

requirements.y SEEMEIRRIREN Ansible EEFIA BRI YAML XX,
mi

molecule/ RS A BF Operator iR EimNIKANIS R,

5.4.4. Operator SDK 14 Ansible &t #%

5.4.4.1. BE R4

Operator &{#F Kubernetes 94 BALEI, BB E LHIRE X (CRD), XHEHBE L HIR (CR) BIAN
T HHERLUFRENRE Kubernetes X5,

CR X &R 2 —1 Kubernetes ¥R 4, 17X REFNIEMIEIEFER :

xR 5.1 BEXHERFR

B 3T

apiVersion Z A8 CR BIRA

kind 03 CRHRE,

metadata Z 0K Kubernetes # & TL#E.

spec (%iE) fEHIE Ansible W B ETIR, NFERBRIANZE,

status BEELTREYFPRE, X FETF Ansible B Operator, status F7RENIA N

CRD jZH, H operator_sdk.util.k8s_status Ansible #EREE, Hbd
& CRstatus 8 condition 5 .

annotations EMTF CR B Kubernetes 4 & X,
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LAF CRIEEFIR KB Operator BI1TH -

5 5.2. #F Ansible iy Operator 3Efi2

ansible.operator- 7 CRIGEMVAEIRR. 1ZER BRI Golang B4 S time kAR, Bk
sdk/reconcile-period Ui, fEF ParseDuration, BKINGEZE's, % HBIEELFD HHAL,

ETF Ansible B9 Operator 3@l

apiVersion: "test1.example.com/vialphai”
kind: "Test1"
metadata:
name: "example"
annotations:
ansible.operator-sdk/reconcile-period: "30s"

5.4.4.2. watches.yaml 3X{f
group/version/kind (GVK) & Kubernetes API FIME—1R1ARF, watches.yaml X4 EMBEE L HIR

(CR) HiriHMBEEXLEIR (CR) E Ansible X playbook HIBRETFIZK, Operator HISE X NBRETSC
4L F /opt/ansible/watches.yaml BT E XA &,

5 5.3. watches.yam| ST#4-B &+

B 3T

group Z T CR 4H,

version Z K CR ARA,

kind Z I CR K8

role (EiA) WINEARLHZHH Ansible ABBIERE, FII0 : NREB roles BRALTF

/opt/ansible/roles/ #, A% 7 busybox, NHZERN
/opt/ansible/roles/busybox. %ZF 5 playbook FEXHEEHERF.

playbook AINZERZZHH Ansible playbook FIEETR, HEEEXA playbook Eh— i
BENAE, ZFE5 role FEEEREHR.

reconcilePeriod (i%1Z) Y57 CRBIMh A EIBR, BB playbook iZTHIAIE,

manageStatus (;%18) WMRIZEN true (BRIA) , N CREGIRAEE B Operator XKEE, MRFE
J false, | CRBPRSNSHIEE A B playbook FER MM EIR, SHIEHIMR
SRR EE,

watches.yaml X4l

I - version: vialphat ﬂ
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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

ﬂ I Test1 BR5TE] test1 A &R HRA,
@ 1 Test2 BRETE] playbook HIfH HLRA,
9 Test3 kind EE 74897~ Hl, 1E playbook FZEEIEX] CR RS EFHHEAFIEEE,

5.4.4.2.1. BZ%T

BNINEERLEIT R INZE S GVK By watches.yaml X5, ©1 1R group. version, kind
#0 playbook X role FEX T 5,

A CR ERIMBE SN HIRM —LLINEE. AIBEMNETREEU TR,

% 5.4. %M watches.yaml| X%

P R HA reconcilePer %7€ CR BIMA:2 1T [FIFRERSA], ansible.ope 1m
iod rator-
sdk/reconcil
e-period
BIERE manageStat  ftiF Operator &1 CR true
us status #¢9# 8 conditions &
P
U FRARA BT R watchDepen  #F Operator Zh7 ML H Ansible true
dentResour  QIEMEIR,
ces
U PR AR B B R BTIR watchCluste  z#F Operator Wit H Ansible fi& fals
rScopedRes  HYEEEE R HIR, e
ources
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RANCTRRFIH maxRunner &I Ansible Runner £ Operator ansible.ope 20
Artifacts BRP AN M FTRRENL G rator-
B E, sdk/max-
runner-
artifacts

T LTI watches.yml X

- version: vialphai
group: app.example.com
kind: AppService
playbook: /opt/ansible/playbook.yml
maxRunnerArtifacts: 30
reconcilePeriod: 5s
manageStatus: False
watchDependentResources: False

5.4.4.3. X% Ansible WZiHN T8

BN E R AL EE Ansible, SAEH Operator B, BHE LHIR (CR) B spec 4 1E NEIHN 2 SRR
{EXT 518, FRTF %% ansible-playbook ®5HIFIAN £,

Operator I 27E meta FEE FEHEN L E, BT CREAMF CR A ZE[H,

SFFLLF CR RHI -

apiVersion: "app.example.com/vialphai"
kind: "Database"
metadata:
name: "example"
spec:
message: "Hello world 2"
newParameter: "newParam"”

ENEIAN B (Z % ZE Ansible BIZER)H -

{ "meta": {
"name": "<cr_name>",
"namespace"”: "<cr_namespace>",
2
"message": "Hello world 2",
"new_parameter": "newParam”,
"_app_example_com_database": {
<full_crd>
2
}
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message 1 newParameter FEXEINZ#HiIX B NAINZE, meta Il Operator F7E YK CR 1ZHHEX
TTEIE. meta ZERAE A Ansible FEYSRAFSHIGH], 0 :

- debug:
msg: "name: {{ ansible_operator_meta.name }}, {{ ansible_operator_meta.namespace }}"
5.4.4.4. Ansible Runner B
Ansible Runner 25 Ansible i21THXHE BRFERZER. EAALT : /tmp/ansible-
operator/runner/<group>/<version>/<kind>/<namespace>/<name>,
Hith BT
o ETHABXrunner BXMWESER, 1ESH Ansible Runner 3214,

5.4.5. Kubernetes Collection for Ansible

ZE(F A Ansible B2 Kubernetes LN BREFEMAER, BelLUMER Kubernetes Collection for
Ansible, It Ansible BHES RFF LA RF @Y YAML EHIIE Kubernetes R, sKARE
Ansible RiAEMEHERE,

¥ Ansible 5I1A Kubernetes FRH B SN — MR ARFOETF AIER Jinja iR, XHEEREEED
Ansible B LN 2 BN M B E R,

ATHANET Kubernetes EERER AL, FFAZE], EAMITFIL EREEES, FEEMA playbook i
T, ARB#E Operator RfERE,

5.4.5.1. /y Ansible &% Kubernetes &

&R LATE A 3D T /Euh £ %% Kubernetes Collection for Ansible,
iz
1. %24& Ansible 2.9+ :
I $ sudo dnf install ansible
2. &% OpenShift python & /i H{4E :
I $ pip3 install openshift

3. FERUTAZEZ —RE Kubernetes Collection :

o RATLLEREM Ansible Galaxy REES :
I $ ansible-galaxy collection install community.kubernetes

o MMRIMEANIAILT Operator, NIATEEEYIE TH/Z#E — requirements.yml X4, L34
EEMIMEEEN Ansible M&ffiTT, FRELL Operator EE TE, ERINER T, XMXHEEL
% community.kubernetes £ 5 L% operator_sdk.util £4, © N4 E Operator B ¥ TR
AR AR
REFZ B requirements.yml X4 BKGHIELL
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I $ ansible-galaxy collection install -r requirements.yml

5.4.5.2. &l Kubernetes Collection
operator FF & A L AT LAME KA ZHZ 1T Ansible 53, MA R RIZITHER Operator,

SERFEH
o #B{EETF Ansible B Operator WiH, F{#F Operator SDK A2 EHF 4K Ansible A B AP

e ¥t Kubernetes Collection for Ansible

1. £ETF Ansible B9 Operator 1 H Bk, FREREM Ansible 2B roles/<kind>
/tasks/main.yml X, 703 API R, H{#F --generate-role i7&N, =& roles/<kind> /
Bk, <kind> AI&# 517 API 15 ERIK BT,

LU RBIRTES ) state 25 2 (H O FH MM PREC B ARST -

- name: set ConfigMap example-config to {{ state }}
community.kubernetes.k8s:
api_version: v1
kind: ConfigMap
name: example-config
namespace: default
state: "{{ state }}"
ignore_errors: true

ﬂ NREBHFLE N5 default TR B ZE (A FOREEMST, 1558 ULE,
9 & ignore_errors: true A HARMBR N ZIEBOEC B AR ST R & KL,

2. {&4 roles/<kind> /defaults/main.yml 32{4, J$EKi\ state 1XE/ present :

I state: present

3. B ENIE B RMIZEQE—1 playbook.yml U4 A — Ansible playbook, HEAE@EEH
<kind> B & :

- hosts: localhost
roles:
- <kind>

4. iz17 playbook :

I $ ansible-playbook playbook.yml

oA
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[WARNING]: provided hosts list is empty, only localhost is available. Note that the implicit
localhost does not match "all’

khkkhkkkkkhkkhkkhkkhkhhkhkhkhkhhhkhkhhkhhhhkhhhhhkhhhhhhhhhhhhhhhhkhhhhhhhhhdhhhhhhkhhhdhhhhhrhhhkk
PLAY [localhost]

TASK [Gathering Facts]

hhkkkkkkkkkkhhhhkkkhhkhhhhhhkhkhhhhhhkhhhhhhhhhkhhhdhhhhhhhhhhhhkhhhdhhhhhhrhhhhhkhkhrdhixx

ok: [localhost]
TASK [memcached : set ConfigMap example-config to present]
*hkkkhkkkhkhkkhkkkhkhkhkhkhkhkhkhhhkhkhhhhhkhhhhhhhhhhhhhhkhhkhhhdhhhhhhkhhhhkhhhhhrhhhhkhhkhhhkhhkkhhhxkx

changed: [localhost]

PLAY RECAP khkkkkhhkkkkkkhkkhhhhkhkhkhkhkhhhhhkhkhhhhhhhhhhhhhhhhhhdhhhhhhhhhhhhhkhhddhhhhhhhhhhhkrkrrdhixd

localhost :0k=2 changed=1 unreachable=0 failed=0 skipped=0
rescued=0 ignored=0

5. WILREMSNZ RS0/ -

I $ oc get configmaps
I

NAME DATA AGE
example-config 0  2mis

6. E#H21T playbook, 1%iE state 77 absent :

I $ ansible-playbook playbook.yml --extra-vars state=absent
I

[WARNING]: provided hosts list is empty, only localhost is available. Note that the implicit
localhost does not match "all'

khkkhkkkkkhkhkkkhkhhkkhkhkkhhhkhkhkhkhhhhkhhhhhkhhhhhhhhhhhhhhhhkhkhhhhhhhhhhhhhhhkhhhhhkrhhhrhhhkk
PLAY [localhost]

TASK [Gathering Facts]

hhkkkkkkkkkhkkhhhhkkhkhhkhhhhhhkhkhhhhhhhhhhhhhhhhhhdhhhhhhhhhhhhhhhdhhhhrhrrhhhhhkhkhhrdhixx

ok: [localhost]
TASK [memcached : set ConfigMap example-config to absent]
*hkkkhkkkhkhkkhkhkkhkhkhkhkhkhkhhkhhkhkhhhhhkhhhhhhhhhhhhhhkhhkhhhhhhhhhhkhhhhhhhhhrhhhhkhhkhhhkhkhkkhhrxkx

changed: [localhost]

PLAY RECAP khkkkkkhkkhkkhkkhkhkhkhkhkhhhkhkhkhhhhhhhhhhhhhhhhkhhhhhhhhhhhhhhhhkhhhhhhhhhhhhhhkhkhkhhhhhhhhrxkx
localhost :0k=2 changed=1 unreachable=0 failed=0 skipped=0
rescued=0 ignored=0

7. BEECERRA 2 E EMR

I $ oc get configmaps
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5.4.5.3. g5 %

o METHRYUBENKR (CR) BEHFTE Operator WX B E X Ansible :ZiEREIE, ESHE

Operator A {#F Ansible,

5.4.6. £ Operator H{# F Ansible
BRI E A Kubernetes Collection for Ansible &, HBETEXHIR (CR) K4ZbH;, EaILlfE
Operator NERfL % HHE B Ansible 2%, AR Ansible A B E] Operator FTIE MIHISFE
Kubernetes %R, %ML watches.yaml X4 58K,
5.4.6.1. BE L HRXH

Operator &{#F Kubernetes B94 BALEI, BB E LHIRE X (CRD), XHEMBE X FIR (CR) BIANL
T HHERLUFRENRE Kubernetes X5,

CR X &R 2 —1 Kubernetes ¥HR 4, 17 REFNIEMIEIEFER :
% 5.5. HE X FHRFE

B 3T

apiVersion Z AR CR BIARA

kind 03 CR KA,

metadata Z 0K Kubernetes # & TL#IE.

spec (%iE) fZHIE Ansible W B ETIR, NFERBRIANZE,

status BEELTREYFPRE, X FETF Ansible B Operator, status F7REIA N

CRD jZH, H operator_sdk.util.k8s_status Ansible #EREE, Hbd
& CRstatus 8 condition 5 .

annotations EMTF CR B Kubernetes 4 &,

LUF CR Ef2FIREEH Operator B917h -

5 5.6. T Ansible i Operator T f#

ansible.operator- 7 CRIGEM VAR, 1ZER BRI Golang Bt S time kAR, Bk
sdk/reconcile-period Ui, fEF ParseDuration, BKINGEZR's, % HBIEELF HBAL,

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"

5.4.6.2. &l EF Ansible B9 Operator

& LU#E A Operator T BBITIZ B X # make run 64, MK A#Z1THIE T Ansible B9 Operator I
ERE;ZHE, make run Makefile BFRFEA#Z4T ansible-operator — /#3244, M watches.yaml XX
AN ~/.kube/config X5 Kubernetes (£85@1S, ThI& k8s i —it,

A LB % BEf 525 & ANSIBLE_ROLES_PATH =k & {# [ ansible-roles-path F:if sk
BHEXAEKE, IR ANSIBLE_ROLES PATH E7F:%AHEIZA®, Operator &7
{{current directory}}/roles FEKE,

FeRFH
® Ansible Runner fRZ v1.1.0+
® Ansible Runner HTTP Event Emitter plug-in kx4 v1.0.0+
o HUTRIEMF IREAHINIK Kubernetes Collection
iz
1. QEEX%\CF (CR) REBENKIRENL (CRD) MEMRNETABMIREES (RBAC) &

I $ make install
HiH Pl

/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
A a1

/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":"v1.3.0","commit":"1abf57985b43bf6a59dcd18147b3c574fa57d3f6"}
{"level":"info","ts":1612739148.347306,"logger":"controller-runtime.metrics","msg":"metrics
server is starting to listen","addr":":8080"}
{"level":"info","ts":1612739148.3488882,"logger":"watches","msg":"Environment variable not
set; using default
value","envVar":"ANSIBLE_VERBOSITY_MEMCACHED_CACHE_EXAMPLE_COM","default":
2}
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{"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}

II1E, Operator RIE1E CR IS4, (I8 CRHALA R Ansible A BIZ1T,

pa -3
£ & config/samples/<gvk>.yaml CR ;& ¥ 7=/ :

apiVersion: <group>.example.com/vialphat
kind: <kind>
metadata:

name: "<kind>-sample"

R NR%E spec £, FRLUVAR Ansible BF B#iA 8, HEORHEZEM CR
%1845 Ansible BOZIS 25 8, H Operator % BEYUMEBRIMEZREEM,

3. O CRSEHI, FIFBRINZE £ state KB present :
I $ oc apply -f config/samples/<gvk>.yaml
4. ¥ example-config BB MM 2B 2O :

I $ oc get configmaps

it N |
NAME STATUS AGE
example-config Active 3s

5. {24 config/samples/<gvk>.yaml 3 {4, 15 state FEX X&) absent, fI#0 :

apiVersion: cache.example.com/v1
kind: Memcached
metadata:
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name: memcached-sample
spec:
state: absent

6. MAREN :
I $ oc apply -f config/samples/<gvk>.yaml

7. WIABCERRST S ARMIRR -

I $ oc get configmap

5.4.6.3. e 8 L i{ETF Ansible B Operator

1E Operator A& T B X Ansible 12385, &7 LATE OpenShift Container Platform 5£&## pod I
i Operator, ZEBFEIREEIMEHRFERIZLEE,

B LAE N — N ERBIEEEE 21T Operator Wi H.,

AR

1. JB17 LT make 6355 RABFIHEIX Operator Hiffk, FELLTHTRHIEN IMG SEKS| RIER U H]
B9, AT LURERFEF MR R (B0 Quay.io) FRERARBIIK S,

a. TERER :

I $ make docker-build IMG=<registry>/<user>/<image_name>:<tag>

=1
H SDK “}y Operator 4B # Dockerfile BAFA3IF 7 go #IE 89
GOARCH=amd64. */TF3E AMD64 {48, XBHMN AT
GOARCH=$TARGETARCH, Docker & B h{% IR 525 814 & )y -platform 15
EM(E, £ Buildah, -build-arg EZRTEM, MEEZER, ESH %
NGRFE,

b. fFERRHEERITFEE

I $ make docker-push IMG=<registry>/<user>/<image_name>:<tag>

BRMIZIRFIIRE, 10 IMG=<registry> /<users /<image_name>:<tag>, 7
AN P ER R TE IR HY Makefile I &, 1ECX IMG ?= controller:latest {E 3k
KB EBINER BT,

2. iIB{TA N33k BRE Operator :
I $ make deploy IMG=<registry>/<user>/<image_name>:<tag>

BINERT, XN RRAIE—NE Operator Tl B AT Z LA, & H
<project_names>-system, FTF&E, L& HiLM configirbac 2% RBAC S,
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3. JiF Operator @ B IEEIZTT ¢

I $ oc get deployment -n <project_name>-system

it 7~ Bl
NAME READY UP-TO-DATE AVAILABLE AGE
<project_namex>-controller-manager 11 1 1 8m

5.4.6.4. Ansible Hi&

ETF Ansible BJ Operator 128 % Ansible i21THIHE, AR F i Ansible {£55, HERATLEER X
Operator RER R EH 5 Kubernetes 32 B IS B,

5.4.6.4.1. && Ansible Hix

FeRFMH

it

o EHEEFET Ansible B Operator AR, HZTUTHS :

168

e ETF Ansible B Operator fE N TEERFRHIERE A Ri21T

$ oc logs deployment/<project_namex>-controller-manager \
-Cc manager \
-n <namespace>

ﬂ # & Manager Z2MAE.

Q NRIE(E A make deploy 5 E HEREZ1T Operator, f# <project_name>-system #p
ZE[A],

it

{"level":"info","ts":1612732105.0579333,"logger":"cmd","msg":"Version","Go
Version":"go1.15.5","GOOS":"linux","GOARCH":"amd64","ansible-
operator":"v1.3.0","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}
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{"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}

5.4.6.4.2. |3 ST M Ansible S5 RASBHERAESH

EA LUEAE 25 2 ANSIBLE_DEBUG_LOGS iZiE ™ True, LUSRARETE Ansible Z5RAE, XEH
HRAE M,

e 5% config/manager/manager.yaml #1 config/default/manager_auth_proxy_patch.yaml XX
%, FEHIILUTEE :

containers:
- name: manager
env:
- name: ANSIBLE_DEBUG_LOGS
value: "True"

5.4.6.4.3. fE A& o ATEH K
EF % ETF Ansible B9 Operator i, 7EBEAH A RN B K T 8E B RIS B,

o TEHETE KGRI ansible.sdk.operatorframework.io/verbosity ;T f#, LIS RIEEER A
2E, i :

apiVersion: "cache.example.com/vialphai”
kind: "Memcached"
metadata:
name: "example-memcached"
annotations:
"ansible.sdk.operatorframework.io/verbosity": "4"
spec:
size: 4
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547  BE X HRRESERE

5.4.7.1. &F Ansible B Operator MM HE X FER S

EF Ansible BJ Operator 2 BEg £ — X Ansible ;21T —#%{E EEHFH TN E E KR (CR) status F 1%
R, HERaERIIMRNESHWBELURBRNERER, OTAR:

status:
conditions:
- ansibleResult:
changed: 3
completion: 2018-12-03T13:45:57.13329
failures: 1
ok: 6
skipped: 0
lastTransitionTime: 2018-12-03T13:45:57Z
message: 'Status code was -1 and not [200]: Request failed: <urlopen error [Errno
113] No route to host>'
reason: Failed
status: "True"
type: Failure
- lastTransitionTime: 2018-12-03T13:46:13Z
message: Running reconciliation
reason: Running
status: "True"
type: Running

EF Ansible B Operator 142 #F Operator {1857 k8s_status Ansible IR B E IRS(E, ZEHR
B E&1E operator_sdk.util £4, FERLUIRBZEFERTEEEXTM Ansible REREFT status,

ETF Ansible By Operator RINBA D E W1 _EFTRIIE A Ansible ;21THiE, R FAHZEEHIN ARERFERA
Ansible B SREFTIRE, B0 LSS N BRERFORER T,
5.4.7.2. FoIRERAE LIRS
& LUE A operator_sdk.util £ & FBHME T Ansible B9 Operator, HFHMEN ARFRIEEE LR
(CR) K&,
SERFEH
e {§fH Operator SDK /2 EF Ansible By Operator T H

AR

1. E#7 watches.yaml 34, {£— manageStatus 7% &/ false :

- version: v1
group: api.example.com
kind: <kind>
role: <role>
manageStatus: false

2. {5/ operator_sdk.util.k8s_status Ansible # kB F R, a0, ERAHE test F1{H data &
#1, operator_sdk.util TLUELI T ARMER :
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- 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. BRI LN A BT meta/mainyml X4 ERES, ATFHEET Ansible B9 Operator :

collections:
- operator_sdk.util

4. EAB meta PEREARE, BHLIERETA k8s_status 1511 :

k8s_status:

status:
key1: valuel

5.5. F HELM By OPERATOR

5.5.1. F1AERAE T Helm B Operator B Operator SDK

Operator SDK &34 M — Operator W B #%EIH, ©FIBINA Helm chart $F Kubernetes ¥IRERE H4:
— N ARRF, MEZHEEM Go K1,

INEEHEREF Operator SDK 1R T EFMEF N B FHIZTETF Helm B Operator BIEAA]
1H, Operator FF & A A AT LA Nginx #8— & TF Helm B Operator =ffl, HHEIRBEEEEH,

5.5.1.1. o REH

B &% operator SDK CLI
BZ& % OpenShift CLI (oc) v4.7+
fEREA cluster-admin 1R oc &K E| OpenShift Container Platform 4.7 58

BERVFEBHAEER, HEBERNEMEZEDINE N AHBNFMEE, NBIEE—DE& pull

secret,

5.5.1.2. G HEREETF Helm B Operator
& B] LA#E A Operator SDK 25 Nginx 19 M EBE Al S E F Helm BY Operator,

AR

1. fIE—4 A,

a. QIREIEB -

I $ mkdir nginx-operator
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b. IHEITBER B :
I $ cd nginx-operator
c. {#/ helm ¥&4217 operator-sdk init f35 LLFNALTIR :

$ operator-sdk init \
--plugins=helm

2. G APL
QIR T #BY Nginx API :

$ operator-sdk create api \
--group demo \
--version vi\
--kind Nginx

It API €8 helm create S SBIAE Helm Chart Mk,

3. MEFHEE Operator Bk,

FERZIAK Makefile B 17T HEE Operator, FEABRK pull spec % & IMG, % spec ff
PR RTHE X BIMY registry :

I $ make docker-build docker-push IMG=<registry>/<user>/<image_name>:<tag>

4. i&f7 Operator,
a. ®E CRD:
I $ make install
b. I BEEERNEE R, ¥ IMG KEHEHEENTIE
I $ make deploy IMG=<registry>/<user>/<image_name>:<tag>
5. mnZetE ETFXA®R(SCC),
Nginx BRS5 K P SB E 4515 ] Y PR F BEFE OpenShift Container Platform #3217, LT SCC &K

7NZE nginx-sample pod BIRR 551K &b -

$ oc adm policy add-scc-to-user \
anyuid system:serviceaccount:nginx-operator-system:nginx-sample

6. BB E LR (CR) .
a. flE—1"=pAICR:

$ oc apply -f config/samples/demo_v1_nginx.yaml \
-n nginx-operator-system

b. && CR /)] Operator :
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$ oc logs deployment.apps/nginx-operator-controller-manager \
-Cc manager \
-n nginx-operator-system

7. A,
BT T e SR EELREZF O TR

I $ make undeploy

5.5.1.3. RE %
o MEBEFEAM T MBUNMIEET Helm BY Operator, 15ES[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 FE2EF Helm # Operator 7=
B, HAEBEHEGE, ABENETLUTIRE:

o fJE Nginx HE

o MHREBEBKR/NG Nginx BE XLHIR (CR) spec IEMK/NER

o {#f status writer 17 nginx Pod & FFEEH Nginx CR KA
@it LR A Operator Framework #0344 3 52 L id 72

Operator SDK
operator-sdk CLI TE7# controller-runtime /% API
Operator Lifecycle Manager (OLM)

£ Operator W&, ANMETABHI LS (RBAC)

% o
, AHFRMABLLE T Helm B Operator FFia{# A Operator SDK IR BB 4,

5.5.2.1. R &G

o B &% operator SDK CLI
o B &% OpenShift CLI (oc) v4.7+
o {FHAEZA cluster-admin f{fRH oc &k E| OpenShift Container Platform 4.7 8£&#

o EAVFERMANMBR, HWEXBRNEHELINIENAHLBNFMEE, SWHEE— & pul

secret,

5.5.2.2. B/E—1\1H

&5 Operator SDK CLI |4 7 nginx-operator B B,

AR
[RIVERE=RollE= Sl N = BT
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I $ mkdir -p $HOME/projects/nginx-operator
2. HANZBX :
I $ cd $HOME/projects/nginx-operator

3. A helm H{HZ17 operator-sdk init S LA ETE -

$ operator-sdk init \
--plugins=helm\
--domain=example.com \
--group=demo \
--version=v1 \
--kind=Nginx

i\ E R T, helm iHEHEFEBREMR Helm Chart #1186 T B., EaILUERE AR
(40 --helm-chart t7%&) ERIIA Helm chart #I1R{ETIE.

init g8 3 |2 nginx-operator B, %[ JAFH API R4} example.com/v1 # kind Nginx

YR
VIR,

4. NFEF Helm I E, init e HIRIE chart BB R EREM TR, 1E config/rbac/role.yaml
SR E R RBAC #UU,  S8IE b ST A BRI @ &5 B Operator BIFUBRZE 3K,

5.5.2.2.1. 31F Helm chart

BA LUERLLTRRE, MASEBER Helm Chart SI12IE, MEERINA chart (ATLUMAKRSTH RS
L fE Chart O FEH) 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, NE
FRALLTEIME :

--domain my.domain
--group charts

--version vi

--kind MIEEM chart F O E

f—_———t - - - R B I SR Y] . NEENY " —_ [ 1 o—_— e AL TTA N N BT

174



% 53 FF&Z OPERATOR

SR --helm-chart 7R e E A chart V4%, % example-chart-1.2.0.tgz sv 5>k, W chart #Z48 uk 7+ %
SHREHFTBEP, BN, Operator SDK &% MILIZFi#ZEF IR chart,

IR AH@IT --helm-chart-repo TREIEE B E L /E URL, NISZRELLT chart 51 A

B sk

<repo_names/< M%&) <repo_names #J helm chart F1kEX % 71 <chart_name> B9 Helm chart, #l

chart_name> $HELM_HOME/repositories/repositories.yaml st #415%E. % helm repo add
HREE I,
<url> T HEER URL FKEX Helm Chart U344,

IR B E L URL H --helm-chart-repo 5%, NIZIFLLT chart 31K :

B 25U

<chart_name> 1£H --helm-chart-repo URL {E3#§E#) Helm Chart & # ik EX % <chart_name>
B Helm Chart,

#NR --helm-chart-version FR&EKR % E, Operator SDK RIKENERFHT Al M Helm Chart kik &, &I, ©
SKIREIEEMIRRA, HFEM --helm-chart TR ICIEE — MFERA (Flan— D AHEEEEK URL) B chart
ff, --helm-chart-version iR E RS E A,

MBELHAEBRRO, W -

I $ operator-sdk init --plugins helm --help

5.5.2.2.2. PROJECT X#

operator-sdk init 344 BB 2— Kubebuilder PROJECT X4, MIIE root i21THIEEE
operator-sdk B LA K help HiE rTILEUZ M, FHIERTBREZ Helm, 40 :

domain: example.com
layout: helm.sdk.operatorframework.io/v1
projectName: helm-operator
resources:
- group: demo
kind: Nginx
version: v1
version: 3-alpha

5.5.2.3. T f# Operator ¥4k

EAHIF, nginx-operator 1B 2% Nginx BE X HR (CR) PUTU T HZEE -
o IREF Nginx TE, EBIE—1,
o MR Nginx BRSS, HLIE—.

o WMRWEABREE, ELIE— Nginxingress,
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o MBEEE. RFSMAEADS Nginx CRIEEMERELER, MBIAH, HIKHMRSKE,

MBS T, nginx-operator TiE &1 Vginx FRE4, 20 watches.yaml 3X#HFR, FHEREE
Chart $4T Helm X 1THRA :

# Use the 'create api' subcommand to add watches to this file.
- group: demo

version: v1

kind: Nginx

chart: helm-charts/nginx
# +kubebuilder:scaffold:watch

5.5.2.3.1. Helm chart 7=l

32 Helm Operator B &, Operator SDK 20— Helm Chart ~ffll, EF@&—4HER, AFEHE
89 Nginx & TR AR,

A, FXTERE. ARSSH Ingress FHRIRM TR, 7444 F NOTES.ixt 4k, Helm Chart FF & AR
A H AIZAENR (5 A B R & B AR SE FE R.

INRIEXT Helm chart B—EB T R, 1554 Helm FF 4 A 71 30HY,

5.5.2.3.2. B A E L HIEMA
Helm &A% values BIBE R B E L Helm Chart BIEKIAECE, 1% chart 7£ values.yaml XA 7E o

EALLELERE LHR (CR) spec BB ERBRIXLEIRINE, HUBIFHE A,

Y=

1. EEINERT, helm-charts/nginx/values.yaml X485 —"NXE N 1 8945 replicaCount B9
B, BEEEHEM Nginx £, EH CR spec #/1E 5 replicaCount: 2,
“w’E config/samples/demo_v1_nginx.yaml X {4 LLi% & replicaCount: 2 :

apiVersion: demo.example.com/v1
kind: Nginx
metadata:

name: nginx-sample

spec:
replicaCount: 2

2. B, RESmOKINZED 80, EfFEF 8080, ZifE config/samples/demo_v1_nginx.yaml 32
43k1%E spec.port: 8080, BERAMARSIHOEE :

apiVersion: demo.example.com/v1
kind: Nginx
metadata:

name: nginx-sample
spec:

replicaCount: 2

service:

port: 8080
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Helm Operator A spec, FEMH values XHARZE, 5 helm install -f ./overrides.yaml &5 58
THEARXELL

5.5.2.4. 21T Operator

& T LU#E A Operator SDK CLI ¥4 #1321T Operator :
o {FH Go FIEEMHAAIMIZIT,
o {EREHMEEIZIT.

o 4 Operator, F{# M Operator Lifecycle Manager (OLM) FE&EEHEE,

5.5.2.4.1. A KIZT

BRI LME R B A B Go I2FIZ1TIER) Operator TH ., XA LUINREBBFMMABEE, X FHALXIFEER
Fﬁo

ik =
o ZfTLAF &%, LATE ~/.kube/config XA EEEMEEPREEE LHIEE L (CRD) , HER
#5297 Operator :

I $ make install run
HiH Pl

{"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"}
{"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}

5.5.2.4.2. #£# Operator LAMEASZHME &

1E OpenShift Container Platform L£iZ4TETF Helm B Operator Z 8l, &S TIE BH A FE B HNE
%

ff

L=
1. BEHFHUIE BRI Dockerfile LIERAZFNHKR, BRIMIAIERSFEERSIA -

S

I FROM quay.io/operator-framework/helm-operator:v1.3.0
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BUh

I FROM registry.redhat.io/openshift4/ose-helm-operator:v4.7

BF

{85 Operator SDK iR A IEERHIFS R 2R FR KR AN, BB %6 B 5K scaffolding T
SRR, B 2EEEHTR Operator SDK RA 5 i OpenShift Container
Platform f 2R EERE N,

2. 7f config/default/manager_auth_proxy_patch.yaml X4/, &K image 15 :
I gcr.io/kubebuilder/kube-rbac-proxy:<tag>

A RHE -

I registry.redhat.io/openshift4/ose-kube-rbac-proxy:v4.7

5.5.2.4.3. fE NERNEBERT
IBA LAE N — N ERBIEEEE 21T Operator Wi H,

i

178

1. JZ17 LT make 635 RABFIHEIX Operator Hiffk, FELLTHTRHIEN IMG SEKS| RIER U H]
B9, AT LURERFEF MU R (0 Quay.io) FERARBIIK,

a. THEEEIR :

I $ make docker-build IMG=<registry>/<user>/<image_name>:<tag>

F SDK “}y Operator 4B f Dockerfile BAFA3IF 7 go #E 89
GOARCH=amd64. */F3E AMD64 (%8, XBHM AT
GOARCH=$TARGETARCH, Docker £ Ez/i% IS B4 E J -platform 35
EMME, £ Buildah, -build-arg EEZRTEMN, IEELER, HESH %
NEEFA,

b. fFERERMEERFEE
I $ make docker-push IMG=<registry>/<user>/<image_name>:<tag>

BRMZIRFIIRE, 0 IMG=<registry> /<users /<image_name>:<tag>, 7
AN P ER I TE IR HY Makefile I &, 1ETX IMG ?= controller:latest {E 3k
KB RBINER BT,

2. iInfTLA T e 53R ERE Operator :
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I $ make deploy IMG=<registry>/<user>/<image_name>:<tag>

KINBRT, XN ER0EB—NH Operator TIB ZFrMI & 22, BN
<project_name>-system, FATFEE, L5 iLM config/irbac Z3& RBAC jFH,

3. $8IE Operator BB IETEIZTT :

I $ oc get deployment -n <project_name>-system

Kyt Bl
NAME READY UP-TO-DATE AVAILABLE AGE
<project_namex>-controller-manager 11 1 1 8m

5.5.2.4.4. {48 Operator 3 {# [ Operator Lifecycle Manager #1758 8

Operator Lifecycle Manager (OLM) RIEEBHIRTE Kubernetes 5£8% L &%, F#H Operator R HEXARSS
BE AL, OLM £ OpenShift Container Platform L2\ %%k, FHEH Kubernetes 1 Biz1T, LUMEE
A LATER B R AN TERER TR Web $#£5]& %1 OpenShift CLI (oc) FTFFrAE Operator £ EHIE
EIhRE,

Operator Bundle Format /& Operator SDK #1 OLM BIERINFT @ H %, ERILLE fEF Operator SDK 3
B OLM fgg, HEX, JLIEFLZITIMAEEIR, 1k Operator M&FIET OLM,

SeRFH
o TEFFA THEih E&RE: operator SDK CLI
e B%% OpenShift CLI (oc) v4.7+

e Operator Lifecycle Manager (OLM) RE#EE—ETF Kubernetes &R L (MIRFEMA
apiextensions.k8s.io/v1 CRD, 24 v1.16.0 SkE#ThRA, #0 OpenShift Container Platform
4.7)

o fFREA cluster-admin Y REINK £ oc B R EIERE

e &M Operator SDK 141k operator T B

Pt

1. 7 Operator i B B XHIZ4TELT make 6545 R FHEX Operator Hifgk, LU T IRHEN
IMG S¥:RB|I BER 7R ZE, SR LURERERM#EEL = (30 Quay.io) FFiEAZREIIK.

a. TEER :

I $ make docker-build IMG=<registry>/<user>/<operator_image_name>:<tag>

H SDK “}y Operator 4B f Dockerfile BAFA3IF 7 go #E 89
GOARCH=amd64. */TF3E AMD64 {948, XBHMN AT
GOARCH=$TARGETARCH, Docker £ Ez/i% FiE2 B4 E )y -platform 35
EMME, £ Buildah, -build-arg EEZRTEMN, WIEFELER, HESH %
ANBEH,
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b. FERRMEERFEE
I $ make docker-push IMG=<registry>/<user>/<operator_image_name>:<tag>

2. i217 make bundle fp 50/ Operator i aEFH, ZmSHAZ NS, HF3HE Operator
SDK generate bundle #1 bundle validate F& % :

I $ make bundle IMG=<registry>/<user>/<operator_image_name>:<tag>

Operator SRR EE B8R 7 a0 BoR,. GIBRFEE N FATER. make bundle &35 7E Operator
B PR TXHME %

e T & ClusterServiceVersion X R EEFBxR, %N bundle/manifests

4% bundle/metadata B4 & TTEE B

config/crd B HIFTE B E XL FIRE L (CRD)

— Dockerfile bundle.Dockerfile

SAIE, f#F operator-sdk bundle validate B zh351iEX 304, LUHREE _ERZA SRR ZE
EBI,

3 BT T e SR E A B ER, OLM ARSI H G EHE Operator HHE, ZERS
—PNHZ M AR,

a. MENHADER, EREEHEFERMN registry, A 6% 22 M BREIRERHE,
BUNDLE_IMAGE :

I $ make bundle-build BUNDLE_IMG=<registry>/<user>/<bundle_image_name>:<tag>

b. HEEIHH R

I $ docker push <registry>/<user>/<bundle_image_name>:<tag>

4. FEUTHS, REERESHHN OLMRKE :

$ operator-sdk olm status \
--olm-namespace=openshift-operator-lifecycle-manager

5. f#F Operator SDK A#J OLM &R EEEE 12 1T Operator :

$ operator-sdk run bundle \
[-n <namespace>] \ﬂ
<registry>/<user>/<bundle_image_name>:<tag>

HINERT, R KRTE ~/.kube/config ST HEEELRIILE H %2k Operator, fEAILUR
il -n *T:b\ﬂﬁjjtcﬁlﬁﬁz_l—.lﬂ’] 2R IETJ/B.

XN S HATUA TR -
o FRE AN HEGKOUERBIF KR,
o (NIRIEEIMBESIFIKRMBRIR, LUE OperatorHub REW & I Operator,
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% 5% A OPERATOR

o EIIOIE— Operator H. . REITXUKMEHEMMLENNR (¥ RBAC) , &
Operator BREEIEEEH,

5.5.2.5. il B YR
L% Operator |7, EATLUET B/ —/NH Operator FEERFIRUMBE E LR (CR) EilliXE,

SeRFMH
e Nginx Operator 7", B4t 7T Nginx CR, EEEFHRE
i =
1. tDH#LEIZ % Operator BIap& 22 (A, BN, #1R{EFA make deploy 3 EBZE Operator :
I $ oc project nginx-operator-system
2. YwkH config/samples/demo_v1_nginx.yaml F1#) Nginx CR &R, FEEELUTHE :
apiVersion: demo.example.com/v1
kind: Nginx
metadata:
name: nginx-sample
spec:
replicaCount: 3

3. Nginx BRE MK P B4R [AIFUBR F BEFE OpenShift Container Platform 21T, MU TRLM
E T X4 (SCC) FHINZE nginx-sample pod BIARZS MK - e

$ oc adm policy add-scc-to-user \
anyuid system:serviceaccount:nginx-operator-system:nginx-sample

4. fIE CR:
I $ oc apply -f config/samples/demo_v1_nginx.yaml
5. #3f& Nginx Operator /7=l CR Q&SR E, HA/NEM :

I $ oc get deployments

it N
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
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it N
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. & CRIRA :

I $ oc get nginx/nginx-sample -o yaml
I

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. BEHEEE RN,

a. B#T config/samples/demo_v1_nginx.yaml 34, ¥ Nginx CR FH spec.size FEXM 3
WH5:

$ oc patch nginx nginx-sample \
-p '{"spec":{"replicaCount": 5}}'\
--type=merge

b. #3IA Operator EERERE K/ :

I $ oc get deployments

it N
NAME READY UP-TO-DATE AVAILABLE AGE
nginx-operator-controller-manager 11 1 1 10m
nginx-sample 55 5 5 3m

8. FEAHEPLENTIR,

o HNR{#EA make deploy &% 3K Operator, HIZITUA TGS :

I $ make undeploy
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% 53 FF&Z OPERATOR

o MNRHEFA operator-sdk run bundle 53Rt Operator, HZITU TS :

I $ operator-sdk cleanup <project_name>

5.5.2.6. HAth ¥
o 155[H EF Helm B9 Operator BB E, LAT & Operator SDK IBIE K451,

5.5.3. &£F Helm B9 Operator Wi HHE

operator-sdk CLI 7] 58 Operator B &K scaffold %4~ FE SIS

5.5.3.1. EF Helm MIiHGE
{#FH operator-sdk init --plugins helm @£ BIETF Helm B9 Operator BB @& LT B R4 :

X/ 30k iipe

config kustomize &5, FATFTE Kubernetes £f EEBE Operator,
helm-charts/ Helm Chart {8 f8 operator-sdk create api %< #1141t
Docker AT A make docker-build 519 Operator %1,
watches.yaml Group/version/kind (GVK) #1 Helm Chart 94L&,
Makefile RATFERTEM BT,

PROJECT B & Operator TTHIEE BRI YAML X4,

5.5.4. Operator SDK H1# Helm 2%

5.5.4.1. Helm chart

1t Operator SDK 4 X Operator Wi HME A —FAREF AIAE Helm Chart 3kEBE Kubernetes HiR
ERNGi— RN AR, MIARMEEM Go KiE, XFHETF Helm BY Operator IEEE A T H#E B Fre 2 5
WAOTIRSN RRRRF, RANBERNIZN AT Chart —E8 9 £ KEY Kubernetes X &R, X IT#2ELLFE
BRAERBRM, {B# Kubernetes # KHJEM Helm Chart I8 KNS, XEBUHEREIHNAEBRAEE,

Operator WEZEINRER MR KN AEFE LM B E A RAPILEEE, FEEAMERSSET TR
SHELEE, XFEF Helm B Operator, XIRH spec FEXE—MECELTIFIER, BETE Helm
values.yaml X ik, SR LAAEEA Helm CLI (40 helm install -f values.yaml) 3@ Fr&i% &EixX
teff, MEEBE TR (CR) FRAXLE([E, BN CRIENELE Kubernetes X REENS SIS AR RBAC
AR B R ERERFTTY SREVEF AL

26— 45 Tomceat BE 2 CR =~ :

apiVersion: apache.org/vialphat
kind: Tomcat
metadata:
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name: example-app
spec:
replicaCount: 2

replicaCount (€ (AfIF7h 2) SWILBEIFERLUTREN Chart Rk :
I {{ .Values.replicaCount }}

F2FHERZE 5 Operator fF, ERHENTHTE— CR EHISREBHEIN ALH], &M oc MHIIHAL
BEHIZITRARR LA -

I $ oc get Tomcats --all-namespaces

REKREEA Helm CLI k%% Tiller ; ZF Helm B Operator 2 M Helm Wi B A S AL, EEMHRZ
i24T7— Operator 2265, FHERBE LFIEE X (CRD) ;M CR, EEEE RBAC, FRUUAILERS
IEE IR,

5.6. © L EBRShHRA (CSV)

B ClusterServiceVersion X RE B E£ERF5KA (CSV) 2—NFIA Operator TCEIRAIER YAML
FEH., A HBh Operator Lifecycle Manager (OLM) FE&EEhi21T Operatoro © 12 Operator B 2sfr &
HHTTEIE, ATERFREERBIR. BMRMRAFER. A, CSVILRIZ1T Operator FTERHIERA
EREERERE, RUTFHEFERN RBAC NI REBESKINEE LHIE (CR).

Operator SDK @23& CSV £ mk2s, BT N a1 Operator HIEHERK CSV, {#A YAML 5E#H] Operator J&
XHHaEENEEEE L

BB CSV M4, Operator (FEBEILHRRAZEE N 7 1LHE Operator 5 OLM X E 5k Catalog
Registry Z R sT#IBRTHRA OLM F1iH, 4, EASLHLT #HY Kubernetes 1 OLM ZhEE, CSV spec A
BEAMER MBS MAR L, M Operator SDK AR BEEHRL, LN CSV BIKREHTH

Hbo

5.6.1.CSV &R TEAR

Operatori‘l@[ﬁ@,}aﬁ, He O iEEEHRSMA (CSV) , fEaban{a{#E A Operator Lifecycle

Manager (OLM) 7w, OIEFEEN FATERF. Operator SDK ) CSV £ k25 (H generate bundle
FoSHA) 299 Operator X HEIEZHEH OLM MEME—NHH, FHROIEERENMAFHE

FaxE CSViEH, EHRSSIHNAEIFREHA, Uk CSV £, LUEMEERIEFREMR CSV,

iBE, generate kustomize manifests Fer TR BE5Ciz1T, U4 H generate bundle F a5 {5 AR
A Kustomize %ﬁﬂjo {872, Operator SDK 12t make bundle #8455, ©BHIHIT—L&ES, SIFRIF
ZITLLTFFa4e -

1. generate kustomize manifests

2. generate bundle

3. bundle validate

Heth 5T
o MFTSEMIMIIIN CSV WTERIR, ES YL Operator 7% Operator Lifecycle
Manager E8&,
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% 53 FF&Z OPERATOR

5.6.1.1. BB S BT R
make bundle #47E Operator Ui B A AL FXEFE % :

e £’ bundle/manifests Fl4EFH B X, HFEE ClusterServiceVersion (CSV) Xf%
e £ bundle/metadata B4 & iR H &
e config/crd BxABIRTE B E LFIRE XL (CRD)
e —“ Dockerfile bundle.Dockerfile
UTFHEBEEE2E CSV H :

At

TE X fn 422 [a] R Operator 1R,
ClusterRole

TE N EBESEH M Operator TR,
Deployment

E X HN{A7E pod HIZ4T Operator B Operand,
CustomResourceDefinition (CRD)

TE X Operator AR B E LR,
BE L FERTH

BERFE CRD MA&HIHIR A,

5.6.1.2. IRAEH
generate bundle F&HH --version TR B R QB RFARINE A ST, FERETE LARA,
@it 7E Makefile Fi% & VERSION Z°£, X{#f make bundle #p4%3i21T generate bundle F &/ {#

FZE B --version Tri&. CSV iRAS Operator iR A#EE, 1EFHZ Operator AR AT & 4 B HT
CSV,

5.6.2. F5E L CSV FE&

B% CSVFRERTRFEAEMM. TET Operator SDK B4k E B AIHITIER, XEFERASZHAL
WME, B—YHX Operator MIZFEE LHIRE X (CRD) MTEE,

Operator {FE B HIE N EEREIR S IRA(CSV)YAML X4, H’\'rﬂtiﬂﬁmbﬂEULA'F,Z\iE%ExQ Lk
MEMERNIEFER R ER D EIREES, Operator SDK FE& K CSV B & HEE,

TRIFMANE T EEFHE LW CSV FEE, WL %N,
K 5.7. hiE

T sk

metadata.name 1% CSV BIME— & FR, Operator IRAN B EZEEFRA, LUMRIEME—M, 20 app-
operator.v0.1.1,

metadata.capab  #R#E Operator FRAEEIK DHIRENE R, 1111 1E Basic Install. Seamless
ilities Upgrades. Full Lifecycle. Deep Insights #1 Auto Pilot,
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FB

spec.displayNa
me

spec.descriptio
n

spec.keywords

spec.maintainer
s

spec.provider

spec.labels

spec.version

spec.customres
ourcedefinitions

% 5.8. k1E

PR

spec.replaces

spec.links

spec.selector

spec.icon

spec.maturity

OpenShift Container Platform 4.7 Operator

sk

BT FriIH Operator BN &FR,

A% Operator THREAY BT %G Hfak

i Operator B<EE A,

43 Operator B9 ASAELSHE, AT FHREHbhE,

Operator MR GEEZNM) & AR,
it Operator PIER{E FA RIS (E XS,
Operator B9i% X ARA, #00.1.1,

Operator fFAB{Ef CRD, #:R deploy/ F7#F7E{E/ CRD YAML X4, Operator SDK
NBEMERIZFE. B CRDEHR spec FEBEH/LNFERFERAHA ¢

e description : CRD i,

e resources : CRD FFB{EM Kubernetes ¥i&, #1Pod # StatefulSet
EN

e specDescriptors : FiF Operator H AFIHiIH B Ul 327,

fik

Wiz CSV EHily CSV &,

5% &M Operator SN AIEFEHEXM URL (MIMIEFINAY) , SES/BFRMurl,
Operator 8] F FECX BH 4R i BURBIL 1SR

Operator ¥EH base64 JafidEtr, @it mediatype 7£ base64data FE&FiLiE,

PHIEXMRARIABIRKRAE, L2 planning. pre-
alpha. alpha. beta. stable. mature. inactive #1deprecated,

BRUESDIFRNAEMERENESIFE, HS I CSV spec,

cak

% .
BRIFZA - TR YAML FEEBES M Operator fSH HAEHT,
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8% 5% JF&Z OPERATOR

Hith 5w

® Operator A ERY

5.6.2.1. Operator JTEIE T 2

operator FF&AZ N AT LATESRBEIRSSHRA (CSV) MITHUIBH FIE L FLER, USAYExERRm|
(Ul) AZediThae, @0 OperatorHub,

TRFH T AI#FH metadata.annotations FE&F5)E X B Operator TTEIE T

#* 5.9. &
PR fihsh
alm-examples REEEFRE X (CRD) #Bifx/NEEEE, XA

B Ul RTIEEFTIHER, #APE—S8E L

[—=Yrmp

operatorframework.io/initialization-resource 18 E L& Operator I A/ 0IBB— MR E E L5
B, WSETHATE YAML E LSRR,

operatorframework.io/suggested-namespace  XEZRE Operator FIER I & 22 H],

187


https://access.redhat.com/documentation/en-us/openshift_container_platform/4.7/html-single/operators/#olm-maturity-model_olm-what-operators-are

OpenShift Container Platform 4.7 Operator

T sk

operators.openshift.io/infrastructure-features  Operator TIFHEMZIITHEE, 1E web IEHI& &L
OperatorHub & ¥l Operator i, B Al UEEM T
X ETRE, AU, RoKRNEHE :

e disconnected : Operator ZIF# 5 & Tk
FEZEME RS, aEmMEENT, BR&E
Zj BB, Operator I T B {&AFE/Y
AR,

e cnf: Operator £ T —** Cloud-native
Network Function (CNF) Kubernetes 1
o

e CNI : Operator £t 7 —4* Container
Network Interface (CNI) Kubernetes ¥
.

e CSI : Operator £t 7 — Container
Storage Interface (CSI) Kubernetes &
.

e FIPS : Operator #ZEKZFAM FIPS &
X, FAATFEIFE FIPS EXBI T,

HE

HABE1E x86_64 2Ry H) OpenShift

Container Platform ERE X ¥ FIPS %
IE#I/Modules in Process &%,

e proxy-aware : Operator XFEREFE
Byt FiZ1T, Operator EZIENRIEIME
252 HTTP_PROXY #1
HTTPS_PROXY, Operator Lifecycle
Manager (OLM) TE&EELE 5 ARIEN
B Operator IREIXLEINMET E, Fihs4h
& TE#M Operands FREERIEL RS

o

Al

operators.openshift.io/valid-subscription FFFIHE R Operator PiT iR BUEARIREE 1T 15 Y 22 (R 250
‘H, f5lan, '["3Scale Commercial License",
"Red Hat Managed Integration™]',

operators.operatorframework.io/internal- £ Ul SRS AT A P 2 F 89 CRD,
objects

diEESENY

Operator X ¥l A

I operators.openshift.io/infrastructure-features: '["disconnected", "proxy-aware"]'

Operator =& OpenShift Container Platform ol i

188



% 5% A OPERATOR

I operators.openshift.io/valid-subscription: ["OpenShift Container Platform"]'

Operator ;=& 3scale Fa[if

operators.openshift.io/valid-subscription: '["3Scale Commercial License", "Red Hat Managed
Integration"]'

Operator M FFEEHIE, BFE—1 OpenShift Container Platform VFa[iiE

operators.openshift.io/infrastructure-features: '["disconnected”, "proxy-aware"]
operators.openshift.io/valid-subscription: ["OpenShift Container Platform"]'

LB HiR

e CRD #&#x

\

o HIREArRRIBE LR

o WEREINAIEGZZEH

o NRRMLEINMEE A Operator (MFFEEE)
o [EHEAERAR

o XFFFIPS 1N

5.6.3. NZRM4EIME S B Operator
fF Operator F%, 589 Operator IR ASN Bk BEE 2 IR FIL: ST FF i BEMFR I R ERIEAT.

T EEEA M Operator E kK
® 1f Operator BWEBFIRSSIRA (CSV) H:
o FH Operator HATEINBE AT 8E T BT K7 Gk Hth B2 %,
o EIFHE (SHA) MARINERE| B IEEMNER,
o Operator FIFFA KHfi T4 00 0 3 135 LUK FHE IR 2 1T,
o &R Operator NS ERTIELRE TR,

XF CSV EK, BRI LALL Operator EEBI B D H T THEN,

FRFH

e T& CSVH Operator WiH

it =3
1. 75 Operator £ CSV HIH ML E A # F SHA 5| BHE X :

a. B# spec.relatedimages:
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spec:
relatedlmages: ﬂ
- name: etcd-operator g
image: quay.io/etcd-
operator/operator@sha256:d134a9865524c29fcf75bbc4469013bc38d8a15cb5f41acfddbe
b9e492556e4 €)
- name: etcd-image
image: quay.io/etcd-
operator/etcd@sha256:13348c15263bd8838ec1d5fc4550ede9860fcbb0f843e48cbccec07
810eebb68

Q ] relatedimages #f 4 FH 1% B X IR TR,
Q 18 E BLRHIME— PR IR R,
9 BITRE (SHA) MA R BT R EIE E BN HR,

b. UFEBAIMEZELUEA Operator NAF AR, BHIMEN env 4 :

spec:
install:
spec:
deployments:
- name: etcd-operator-v3.1.1
spec:
replicas: 1
selector:
matchLabels:
name: etcd-operator
strategy:
type: Recreate
template:
metadata:
labels:
name: etcd-operator
spec:
containers:
- args:
- /opt/etcd/bin/etcd_operator_run.sh
env:
- name: WATCH_NAMESPACE
valueFrom:
fieldRef:
fieldPath: metadata.annotations['olm.targetNamespaces']
-name: ETCD_OPERATOR_DEFAULT_ETCD_IMAGE ﬂ
value: quay.io/etcd-
operator/etcd@sha256:13348c15263bd8838ec1d5fc4550ede9860fcbb0f843e48cbccec07
810eebb6s @)
-name: ETCD_LOG_LEVEL
value: INFO
image: quay.io/etcd-
operator/operator@sha256:d134a9865524c29fcf75bbc4469013bc38d8a15cb5f41acfddbe
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b9e492556e4 €)
imagePullPolicy: IfNotPresent
livenessProbe:
httpGet:
path: /healthy
port: 8080
initialDelaySeconds: 10
periodSeconds: 30
name: etcd-operator
readinessProbe:
httpGet:
path: /ready
port: 8080
initialDelaySeconds: 10
periodSeconds: 30
resources: {}
serviceAccountName: etcd-operator
strategy: deployment

ﬂ A EZ &E5F A Operator 3| A&,

Q BITHE (SHA) MA R & B IrERE T E&.

% 5% A OPERATOR

9 A, FERAMECHA)MARHREEING (tag) 5|A Operator B &,

BCEIRNIES, timeoutSeconds {E 2 7/NF periodSeconds
ff, timeoutSeconds BXi\fE} 1, periodSeconds ZKiL{EH 10,

2. 7hN disconnected (¥ f#, iX3R7R Operator FERFFFEZBIAE R TF -

metadata:
annotations:
operators.openshift.io/infrastructure-features: ["disconnected"|'

OperatorHub AR RIRE L B 2R 14 ThRE KL Operator.,

5.6.4. W& N RIFIRIERSIE RIER Operator

Operator Lifecycle Manager (OLM) Ri%Ff#f Operator #87E Linux EHHi217. B2, N Operator 9

F &%, MR OpenShift Container Platform 85 worker 115, EAILUIEE

BB H MR EBI TR ME

B Operator 2 &% #

#NR Operator X#f AMD64 I Linux AABIZ5 (K, ERTLAME CSV ARINPRSE, Mgt Operator 5IH %

FHZR, PREZFHORERERGAIGEE LT ¢
labels:

operatorframework.io/arch.<arch>: supported ﬂ
operatorframework.io/0s.<0s>: supported

Q & <arch> HE N R IFHFRH,
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© ©<os> HEHBHRHNFHE,

RERNIERIE LB E T RERBIREIATILERZERGHRE R, HlMN, XRE

BrIBEEIEBVINIEH Fy Operator IREEFIHBIZRY, {H1%ZRH41E PackageManifest API
s AR BT F,

YR CSV A EHE os IrE, TRBINIMINEBLT Linux STHIFE :

labels:
operatorframework.io/os.linux: supported

SR CSV A EHE arch 173, ©RBIVEINEB LT AMD64 IHFFIRZ ¢

labels:
operatorframework.io/arch.amd64: supported
f05R Operator XFFZ N1 AR IRIERSL, MHALURINS MR,

SERFEH
e TE CSVH Operator Il H
o EZRFIHZSNERMFNEIERSE, CSV H5|HB Operator FRIRILEF £ IIRF IR,

e Effi Operator EZRMBHMTFF EEAIMNEREETIE, ELTERBEE (SHA) MARBIRE
(tag) RIEES|ABIHE.

Pt =

e 7£ CSV B metadata.labels 7y E Operator XIFHIZIMFIRIERGRINIRE:

labels:
operatorframework.io/arch.s390x: supported
operatorframework.io/0s.zos: supported
operatorframework.io/os.linux: supported

operatorframework.io/arch.amdé4: supported

W?ﬂﬁbﬂ%ﬁﬁ’\ﬁ@%@iﬁ%’ﬁ%?ﬁ 5, MR E &AM os.linux #1 arch.amd64 {4,

Hith BHR

o ME\EAXRBFHIKRMELELR, ESImage Manifest V 2, Schema 2 18,

5.6.4.1. Operator R ER ST

EbRe ST B F % N2 RSB Operator B, OpenShift Container Platform L£#] Operator
Lifecycle Manager (OLM) LU TE/FE :

£ 5.10. OpenShift Container Platform Sz #4928
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8% 5% JF&Z OPERATOR

R FHEH
AMDE4 amd64
64-bit PowerPC little-endian ppc64le
IBM Z s390x

5% 5.11. OpenShift Container Platform ZHIRERSE

BERG b o]
Linux linux
z/OS zos

OpenShift Container Platform IR ERRAFHMETF Kubernetes BIZ ITHRA T BEZ A
EBIRFIRIERTES,

5.6.5. IXIE R INHEr & 22 [H]

BL Operator W/NERERIRFEM AP, SHEARES R PIHBNTIRITIHE, FREET
YE, GNERMIT I FEEHT, Operator Lifecycle Manager(OLM)& ¥ Operator B4n 4 22 [ B9 RN KB N
1T [ B 6 44 Z2 [A]

YE/ Operator fF&, &R LUSFIERR B intn R R EMENERBEIR IS ARA(CSV) M —ER 9 3127 Operator
REN TR RA B ZLEE, {FH OperatorHub 5 Operator ININEIERENS, BLIRIERILE Web 1ZHIB7E
RENFRRNEHEIE A R R ENHI R & Z2(H,

ff

L=

S

e 7£ CSV i, ¥ operatorframework.io/suggested-namespace X fi# X B NI HIM LA

metadata:
annotations:
operatorframework.io/suggested-namespace: <namespace> ﬂ

© uERumAEZI

5.6.6. J3 F Operator &4

Operator Lifecycle Manager (OLM) i Operator 12— /MiliE 257801 Operator FTEEIE Operator

HE RS, BANERT, OLM 7EZRE Operator if& | — OperatorCondition B & X ¥R E X
(CRD) ., #R#E OperatorCondition B X 7R (CR) AIXEMEM, OLM BT HSEN ER,

EX ¥ Operator 514, Operator AIHEENS AN EH OLM /2R OperatorCondition CR, FEABZEMLL
TESHIRE
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o REVRESRM
o WERERMIVRTS.

XA LGB operator-lib FESESCH, Operator #E& A 7E Operator iRt controller-runtime & -
i, LAMEIZIEFEE ViSRS Operator 5 H) OperatorCondition CR,

VRRFHFRHE T — @AM Conditions #0, ©FLLUFAATE OperatorCondition CR & Get #1 Set —
A conditionType :

Get

BB ESRM, EFEFEFERARXA controller-runtime B client.Get %, ©EEK
conditionAccessor F7Z{E 8! type.NamespacedName HJ ObjectKey,

Set

EFRFIFERGIRE, BFEZEFEHAKEA controller-runtime B client.Update Zhag, #13R CRD R
f71E conditionType, & H IR,

Operator RSB CR B9 status F¥1R. operator AT AR E#7 status.conditions 41, FHE
BRMH, BXRFHEPFEHBRAMBERIFE, 1HEE LM GoDocs,

" Operator SDK v1.3.0 X #F operator-lib v0.3.0,

SeRFMH

e {3 Operator SDK &£ — Operator T H,

ik =
£ Operator 5 B A /5 A Operator &4 :

1. 7£ Operator T EM go.mod X4, ¥ operator-framework/operator-lib 7N NFTEHE
module github.com/example-inc/memcached-operator
go 1.15
require (
k8s.io/apimachinery v0.19.2
k8s.io/client-go v0.19.2

sigs.k8s.io/controller-runtime v0.7.0
operator-framework/operator-lib v0.3.0

)
2. 1E Operator B HHE HEHiESE, 2FBEATES
e %% controller-runtime & /i,
e % conditionType,
e R[E|—4 Condition £ O LAEFTE RIS

HTF OLM BRIXZ#f Upgradeable 54, HILAILIOE— %O, ©EF;H Upgradeable 5
Hr A xR, B0
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import (

apiv1 "github.com/operator-framework/api/pkg/operators/v1"

)

func NewUpgradeable(cl client.Client) (Condition, error) {
return NewCondition(cl, "apiv1.OperatorUpgradeable")

}

cond, err := NewUpgradeable(cl);

EXARBIF, NewUpgradeable constructor #i — % FAEAIE A ) Condition B9— 2%
= cond, cond ZEMRFEH Get 1 Set /5%, A ATFLIE OLM B Upgradeable %14,

Hith BHR

® Operator &4

5.6.7. &€ X webhook

Webhook 27 Operator fEE £ FHIRMERF RN RIEFMEFFH Operator #RHIZRIIRZ AT, 8. Bk, &
SHIEA IR, % webhook 5 Operator —[EI2#H}, Operator Lifecycle Manager (OLM) ®JLAIE ;X
L5 webhook B4 an B HA,

Operator FIEEEEAR 55 iR A (CSV) FIR AT BE & & webhookdefinitions 2843, LUE X LA Webhook 258 :

it =

® Admission webhook (validating and mutating)

e webhook #5#t

e 1f Operator #J spec &4 71 webhookdefinitions &84, &
ValidatingAdmissionWebhook. MutatingAdmissionWebhook = ConversionWebhook
type SIE(E webhook & X, LATRBIEEFRE=FEEBE Webhook:

& Webhook 4§ CSV

apiVersion: operators.coreos.com/vialphai
kind: ClusterServiceVersion
metadata:
name: webhook-operator.v0.0.1
spec:
customresourcedefinitions:
owned:
- kind: WebhookTest
name: webhooktests.webhook.operators.coreos.io ﬂ
version: v1
install:
spec:
deployments:
- name: webhook-operator-webhook
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strategy: deployment
installModes:
- supported: false
type: OwnNamespace
- supported: false
type: SingleNamespace
- supported: false
type: MultiNamespace
- supported: true
type: AlINamespaces
webhookdefinitions:
- type: ValidatingAdmissionWebhook 9
admissionReviewVersions:
- vibetai
- vi
containerPort: 443
targetPort: 4343
deploymentName: webhook-operator-webhook
failurePolicy: Fail
generateName: vwebhooktest.kb.io
rules:
- apiGroups:
- webhook.operators.coreos.io
apiVersions:
- vi
operations:
- CREATE
- UPDATE
resources:
- webhooktests
sideEffects: None
webhookPath: /validate-webhook-operators-coreos-io-vi-webhooktest
type: MutatingAdmissionWebhook 6
admissionReviewVersions:
- vibetai
- vi
containerPort: 443
targetPort: 4343
deploymentName: webhook-operator-webhook
failurePolicy: Falil
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
admissionReviewVersions:
- vibetai
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- vi

containerPort: 443

targetPort: 4343

deploymentName: webhook-operator-webhook
generateName: cwebhooktest.kb.io

sideEffects: None

webhookPath: /convert

conversionCRDs:

- webhooktests.webhook.operators.coreos.io 9

¥ Webhook BB #7 CRD mIlTEIX BETE,
ISUEAE A Webhook,
A= A Webhook,

£ Webhook,

@6@@6

& CRD #J spec.PreserveUnknownFields Bt /1% & 7y false = nil,

Hth B
o Webhook # AfH{EFLE

5

e Kubernetes 3X#Y :
o ISUFA& A webhook
o =M A webhook

o webhook #5#i

5.6.7.1. #1%} OLM B Webhook SF &= i
{8 [ Operator Lifecycle Manager (OLM) #8E7 A webhook By Operator i, fEIE LLLTFHE :

o type FERWUIXE N ValidatingAdmissionWebhook., MutatingAdmissionWebhook %
ConversionWebhook, &/l CSV &3 AKHIF Ex.

o CSVIaBE—EE, BHELTIMEY T webhookdefinition #J deploymentName FEx FH1Z
BB,

I8 webhook i}, OLM & webhook {X7£5 Operator E8ZEH) Operator 18 ILBLHIop 4 Z2 [A] L3R 1F,
UEF 3 & HLA BRI
F OLM BEEE N W BN SBRM— N RMMBNEB AN (CA) . F CA ERFEHIIBENZERYHA
API BRZ5 £ dp BHERZHEFER, FL -

o TLSUEF x4 EIERE M /apiserver.local.config/certificates/apiserver.crt.

o TLS B4 FIERE M /apiserver.local.config/certificates/apiserver.key,
Admission webhook HII£\ 3R

JBA Ik Operator SHEEREELE N T EMRE BIRS, OLM IR A webhook HE X BUHINIFEE T LATFiE R
FREHL, T OLM 4% CSV BRI KA ER
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o EKBITATEA
e %KLL operators.coreos.com 2H - B iR
e KB ValidatingWebhookConfigurations =t MutatingWebhookConfigurations iR

HHt Webhook 43R
IR Webhook & L RKBELLTFIREI, OLM &% CSV B EI KM ER

o HAEKH Webhook B CSV REEZ#F AlINamespaces Z4RiE =,
o 5 Webhook BB #1 CRD W /iiF HE spec.preserveUnknownFields %% &) false = nil.,
o CSV HE Y By#LH webhook WAIET AR CRD,

o TEENERP, Y4F CRD HeEE — Nk Webhook,

5.6.8. TRIEMBEE L FIREE X (CRD)

&I Operator ATRERFEAF R B E L HKIRE X (CRD) : —2k 7 Operator #/4, 5—25H Operator #Kifi
B9 £ Z CRD,

5.6.8.1. 1 5H CRD

Operator IEMBEE X FIRE . (CRD) 2 CSVHREEMID. XK CRD KEMEH Operator 57
RBAC #, KSR EM Kubernetes #& 2 8] ILEL R,

Operator BHERXFEML D CRD FEMAREERAE—E, HlIN— DX RP TSR EEEN 7 —HRF
BB AERTHRR, XTE CSV XMHHNZE—FIH,

5 5.12. #1589 CRD FE

B 3T WS /A%
e i CRD M2 4, WHiE
Version AT R AP BIRR AR, WiE
Kind CRD KIHZZ T 7R, W
DisplayName CRD &#HI A ATEMR A, 40 MongoDB Standalone. R
fak A% Operator #0MA{E A% CRD M @R, sXEXCRDAF  WiE
RUEThERERY R,
Group % CRD Fi/E8 API 4, 40 database.example.com, il
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= 24 Rk wWis/wlik
Resources 8B CRD AJREIHAE — =% I Kubernetes MR, ©ATEE IR

resources IHHFH, BFERA eI EEEBERRIE
B REBANMAEEEN BRRRF, MATFEIEEMRS
Ingress #MI,

BIWSBIHER NEERIN R, TABIIHIEGRBEBIFRE S
K. BN, FRIHFHERF TRERBIRERRSHE ER
%‘J’o

SpecDescriptors XL R R BN At A P R UL R EER Operator FELE ik
. StatusDescripto  HiA=HiHRT Ul —FAR, MREW CRD 2R

rs #l IR MY Secret 3 ConfigMap B FF, ERITELLAMEE, X
ActionDescriptors LB EFREH Ul AEEEFHRE R,

i

HBE LT =R HERET
e SpecDescriptors : 5|FX/ & spec HHFE,

e StatusDescriptors : 3| fxf% status Hhpy=

%,
e ActionDescriptors : 5| A% & LA HUTHIRE,
AR RIEEZ LT FRE ¢

e DisplayName: Spec. Status s Action B A%
A AR,

e Description5x Spec. Status s Action L&
Operator #0{a]{§ FA & B 52 k.

e Path : R RFREBRAIN R _EFEH RS FREEE,

o X-Descriptors : FiTF RE ZERRFHHB ML T
BE" AR EFE R Ul 2H4, A% OpenShift
Container Platform BI#54 React Ul X-Descriptors
FIFRMIER, 17EZ W openshift/console T H,

BRI FHNELZ —RIER, ES W openshift/console T
H.

LT~ fl##38 7 — > MongoDB Standalone CRD, E>RKF LM L Secret B BRI R A, FF
THEARSS. BREEE. pod 1 BCERRET :

H#&EH® CRD R~

- displayName: MongoDB Standalone
group: mongodb.com
kind: MongoDbStandalone
name: mongodbstandalones.mongodb.com
resources:
- kind: Service
name:"
version: v1
- kind: StatefulSet
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name:"
version: vibeta2
- kind: Pod
name:"
version: v1
- kind: ConfigMap
name:"
version: v1
specDescriptors:
- description: Credentials for Ops Manager or Cloud Manager.
displayName: Credentials
path: credentials
x-descriptors:
- 'urn:alm:descriptor:com.tectonic.ui:selector:core:vi:Secret’
- description: Project this deployment belongs to.
displayName: Project
path: project
x-descriptors:
- 'urn:alm:descriptor:com.tectonic.ui:selector:core:v1:ConfigMap'
- description: MongoDB version to be installed.
displayName: Version
path: version
x-descriptors:
- 'urn:alm:descriptor:com.tectonic.ui:label’
statusDescriptors:
- description: The status of each of the pods for the MongoDB cluster.
displayName: Pod Status
path: pods
x-descriptors:
- 'urn:alm:descriptor:com.tectonic.ui:podStatuses’
version: v1
description: >-
MongoDB Deployment consisting of only one host. No replication of
data.

5.6.8.2. »®H CRD

ELEHAMNTE CRD T2 LEHEE, SiIEFEEMEMNRZEN T4/ EA Operator BISER], FHiZ#H
—FFZ A Operator 2H& Bl — 2 3 2 /R i 2l i BB BB 7%

5140, —A Operator AIXEBE— M HAEFEFH (M etcd Operator) RE—1 etcd REEUA T AR
E, MKk —A Postgres #iE%E (FH Postgres Operator) LU FEIEEE.

Operator Lifecycle Manager (OLM) X B&& &£ fR AT FIRY CRD #1 Operator 1T, LU RBIXLE K,
INRIHEIEEHIMRA, Operator FEFERRAZAFRED, FHFHEA Operator QIE— MRS MK, LA
2., BAFMESRFIER Kubernetes HiR,

& 5.13. W FHI CRD F&

FB feid Wik /ET ik
28 FfZE CRD BI£FR, HiE
Version AT R APl BIRR AR, WiE
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FE Uiy W/ Ak
Kind Kubernetes XK E, WHIE
DisplayName CRD B AZK AT BERR AR, WiE
- pU B IZZE 4 AN 1R] & A 1R B9 B K2R, WiE
W CRD 5l
required:

- name: etcdclusters.etcd.database.coreos.com
version: vibeta2
kind: EtcdCluster
displayName: etcd Cluster
description: Represents a cluster of etcd nodes.

5.6.8.3. CRD #%

MRBELHIRE L (CRD) BFH—KERFSRA (CSV) , OLM KILEINEARK, NRFED CRD #%
%4 CsV i, MHZ CRDKRUTHERRERAERMI T EFY

o FIAEBFETHAE CRD HBIRFSRAE IEFER CRD H,

o TEARYEHT CRD BYJSIERZ (schema) HHTHIERE, 5 CRD BIBRSSARAREXHIAR B INA LHI=k
BE LHIREEN.

5.6.8.3.1. ZIN#Fhk CRD

ik =
f$3#hR CRD #<10%El Operator:

1. £ CSV B4 versions £ H) CRD SRR E,
a0, R LFEI CRD E— vialphal frA, MEBERMFFTE vibetal hiRAF S EIFCHET
MITERERRAS, 15N vibetal JRINFSHE :

versions:

- name: vialphat
served: true
storage: false

- name: vibetal
served: true
storage: true

@ ==

2. IR CSVITEMAIMRE, EMEREREH CSVowned B H I CRD 5| FARA :

customresourcedefinitions:
owned:
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- name: cluster.example.com
version: vibetal ﬂ
kind: cluster
displayName: Cluster

ﬂ BT version,

3. [SE#HAM CRD #1 CSV HEEZ BRI a4,

5.6.8.3.2. FA=/FR CRD k&

Operator Lifecycle Manager(OLM) AR A 132 BN bR B & L HRE L (CRD)HIAR S hR AN, F+ARY CRD hR A
M Feilid 5 CRD B served FEXIXE N false REZH, FEETEFHY CRD HH{ERIIFIEIR S ki AMIER,
ik =

ZF AMMRYEE CRD ARA :

1 BFRRAITCHIERFSIRE, RAZRACTBERBBSFANA TR Han

versions:
- name: vialphat

served: false ﬂ
storage: true

Q K& false,

2. NMREFHAMKMA BRI storage A&, NF$1% storage RANEI#: EARSShR A, F40 :

versions:

- name: vialphat
served: false
storage: false ﬂ

- name: vibetat
served: true
storage: true 9

wij%ﬁ storage F£%,

-
EM CRD HHiRE 2HINIER storage I ERRA, ZARALIIM CRD IRET
B storedVersion HffliR, OLM — BB ENBEERATERH CRD HABE
£, OLM & PUTIX—1&/E,

3. FAREUEEHREARF CRD,

4. EREFHNEES, FERSHRATM CRD F522flbkR, #40 :

versions:
- name: vibetai
served: tfrue
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I storage: true

5. SRIZARAEM CRD Hifikk, EHARENEHERN CSVowned ER5HBI5I A CRD fRA,

5.6.8.4. CRD ik

Operator AT @il T fEIRNETE, TARANEIET, A NENED CRD RERNR, HUR/NEE
1% h% )y alm-examples B, A Ul 2TILERZER, #AFE—FBE L

SRR — kind FIZR4EAK, 40 CRD ZFRFINT B Kubernetes X ) metadata #1 spec,

LU FREZRAIRE T EtedCluster., EtcdBackup #1 EtcdRestore &1k :

metadata:
annotations:
alm-examples: >-
[{"apiVersion":"etcd.database.coreos.com/vibeta2","kind":"EtcdCluster","metadata”:
{"name":"example","namespace":"default"},"spec"{"size":3,"version":"3.2.13"}},
{"apiVersion":"etcd.database.coreos.com/vibeta2","kind":"EtcdRestore","metadata":
{"name":"example-etcd-cluster"},"spec":{"etcdCluster":{"name":"example-etcd-
cluster"},"backupStorageType":"S3","s3"{"path":"<full-s3-path>","awsSecret":"<aws-secret>"}}},
{"apiVersion":"etcd.database.coreos.com/vibeta2","kind":"EtcdBackup","metadata":
{"name":"example-etcd-cluster-backup"},"spec":{"etcdEndpoints":["<etcd-cluster-
endpoints>"],"storageType":"S3","s3":{"path":"<full-s3-path>","awsSecret":"<aws-secret>"}}}]

5.6.8.5. [k NER X R

Operator FEREREA B E L FRE X (CRD) M AEFBE WM, XENRAFTZHEA I BEN, BA
BE 1l Operator A/ RE. 10, #UIEE Operator ATAER A — Replication CRD, XA GI&EHH
replication:true FI¥EZEN RN AR E.

YE/ Operator £, &7 LLEIS ¥ operators.operatorframework.io/internal-objects 5 fZ 7 N E|
Operator #J ClusterServiceVersion (CSV) R[ZiE A - R AT R igESEMA CRD,

Pt =

1. ¥ — CRD /1L h internal Z 8, 1EBREMEENAREFARHNIENE RNREBRRRE
CR BJR S5 spec Hip (INREH FEB Operator) o

2. [A Operator B CSV 71l operators.operatorframework.io/internal-objects ;¥ f#, LUIEEETE
FA P SR E A SR R R ER AT R -

RER TR

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"] 0

ﬂ FHEMRAER CRD SE N F R R,
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5.6.8.6. IR {EATSE BB E LT

Operator AIREFE A /7 7E Operator T2 IEE TERISLHIE B E LKIE, A, AP REBESZSEMF L
lu\1;$ﬂ-E.>LJ'_ll o

YE} Operator A& AG1, #EAILLETT F operatorframework.io/initialization-resource 3T 2R INEI &£ 8%
FRSSHRA (CSV) RIETEIEREE Operator N /I BIBM AN BE L KR, ZCEMLIESETE YAML
ENAENR, ZE L BERKTIEFEL KRR,

MRE LT LFE, EM OpenShn‘t Container Platform Web 12l & %4 Operator f[5, RizmAFEA
CSV FR iR HtayR&RR 1) 22 51

ff

L=

S

e 7 Operator BJ CSV 71l operatorframework. io/initialization-resource FRE, LIEEMRNE
E KR, B0, LUITEfREE (/R StorageCluster 7R, FIRMHTEM YAML E X :

At SRE 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"

}
b
"storageDeviceSets": [
{
"count": 3,
"dataPVCTemplate": {
"spec": {
"accessModes": [
"ReadWriteOnce"

],

"resources": {
"requests": {
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"storage": "1Ti"

}
I3

"storageClassName": "gp2",
"volumeMode": "Block"

}
}

"name": "example-deviceset",
"placement”: {},

"portable": true,

"resources": {}

5.6.9. T fR1&8 API AR5
5 CRD —#¥, f&B Operator RIfEF M K APIService : #HBEAHN 2 ZEH,

5.6.9.1. B89 API IR 55

L CSV B API RS, B A TR N EIREZRHNY & api-server HEE R EIZHH
H/version/kind (GVK) ,

API| BRSS BRI group/version ME—FRiH, FHAIZRAE, URTEHEREMRARER,
K 5.14. Hi&aM API IRSS R EX

B 3T R/ Ak
Group AP| fR551R#894H, 10 database.example.com, WiE
Version API iR %589k A, @0 vialphal, WIE
Kind API BRS5 MR HEY R B, DS
£ IRILEY API RSSO R AR, IR

DeploymentName  HfZH) CSV E LBIERE R, FNEB APIRS FFHE  BE
B AP RS B IAER) o £ CSV FEMER, OLM Operator
KEEB CSV InstallStrategy FiE5REH LA A TR
Deployment spec, I1RFKEE, NFFF CSVEHRER
ERAEM R,

DisplayName API BR %5 & FREI AR ATk A, %1 MongoDB WiE
Standalone,

fak &% Operator WA fE A LLL API IRSS BT G R, A X AP WhE
R 55 R LR ThRE S Ak
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B bk HE /AT
il IRBY AP BRSSA —2580% 2% Kubernetes MR, B FE IR

resources B3 S, T ERMA b 17T REFE EHERRENFEHY
M RFIVAEEEN B, MATFEIEERIIRS K Ingress
pIUN

BIWSBIHER NEERIN R, TABIIHIEGRBEBIFRE S
K. BN, FRIHFHERF TRERBIRERRSHE ER

o
SpecDescriptors 51HB1 CRD EAHEE. gy
. StatusDescripto
rs #l

ActionDescriptors

5.6.9.1.1. API IR %5 BER BB

Operator Lifecycle Manager (OLM) AT hEMMHE—IHBER API RS 0B E#:ARSS Kk API BRSSHIR -
® Service pod iEFE2RM 5 API IR S5HR# DeploymentName FEXICECH CSV SREH S I,
o FRLHEREM— DI CA BEH/AUETX, FH B base64 ity CA HREF S8R A BN N Y

API BR %5 BHR AR,
5.6.9.1.2. API service serving Ut
BHREIAR APIIRSSH, OLM R IEIRS B /AL ER, RFIEBE—TBARM
(CN) , EAIE4HH Service FIRIIEN %, FHERATEN N API RS FIRAH CA A 2HFH

ERo

ZIUEFE /KB kubernetes.io/tls secret FIEEERE ML ZEAAF, &7 apiservice-cert BB B3IMI N
ZE CSV 5 API fR&#43hH DeploymentName FEXICEZH volumes ZR43 H,

MREAREE, NEALELHHNASEHthARINEIZBENFREAST, XA EEATIEETRE
ENBER, LENAMEE LBRER, MERNSEENIIABEN
/apiserver.local.config/certificates, EG#ERKEFNTMINEEBEHBIWEL,

5.6.9.2. @M API iR S5

OLM ®[{RIEFAB HER CSV BB API RS, BRFETIEM GVK i ERERIH LM, XH
CSV &Il FEEIHER AP| IRSSIZMAYFE R A,

7 5.15. =M API IRS5 7B

FB feid W /Al
Group AP| fR551R#t894H, 10 database.example.com, B
Version API R HIkRA, 40 vialphai, WIE
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B ek W/ Ak
Kind API BR S5 R IR AR AL, B
DisplayName API BR %5 & FREI AR AT kR A, %1 MongoDB WIE

Standalone.

fak &% Operator WA fE A LL API IRSS BT G H#®R, A% AP WhIE
R 55 1R LR ThBE S Ak

5.7. ERMA LR

& BT LUEF Operator SDK 1£ Operator Lifecycle Manager (OLM) ®LUH4FHE, (Bundle Format) 3T
8. EEMFHAL Operator,

5.7.1. #fi4} Operator F{£FH Operator Lifecycle Manager i#1TE28&

Operator Lifecycle Manager (OLM) A ZBBIETE Kubernetes £8f E%&2%&, B #H Operator REMEXRS
B4EEER., OLM 7E OpenShift Container Platform EBRIARE, F/EH Kubernetes ¥ Biz1T, LUER
AT LA R B AN TERER T Web #5151 OpensShift CLI (oc) FFFrAE Operator £EmEHE
EEIjJ BEo

Operator Bundle Format 5 Operator SDK 1 OLM BIBRIAITTE A%, BRI LLE ffF Operator SDK 3k
Wi OLM 38, #ExX, JUEFZ1TIRRE IR, 1k Operator & IFH1T OLM,

FRFH

o TEFFA THEuh E&RE: operator SDK CLI

o B &% OpenShift CLI (oc) v4.7+

e Operator Lifecycle Manager (OLM) ZHEE—1ETF Kubernetes BI5&REF E (ANR{EH
Zp7i;extensions.k85.io/v1 CRD, N2 v116.0 SkE#ThRA, #0 OpenShift Container Platform

o HMAEA cluster-admin F RN~ oc B <EIEEF

e f&F Operator SDK #1481k operator T B

o IR Operator @& TF Go #, M EFHERLIB LUE R X HHHRIRTE OpenShift Container
Platform Liz1T

Pt =

1. 7 Operator Wi H B X Hi21TLLT make a3 R EFNHEE Operator Hilk. EUTHEHRER
IMG S¥Uk5| BERIRI89%E, S LURBEEMEZEI R (40 Quay.io) FHERRMIMK,

a. TEEER :

I $ make docker-build IMG=<registry>/<user>/<operator_image_name>:<tag>
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F SDK “}y Operator 4B # Dockerfile BAFA3IF 7 go #E B9
GOARCH=amd64, *IF3E AMD64 {42, XB#HN AT
GOARCH=$TARGETARCH, Docker & B #i% IMEH 2% B} -platform 15

EMME, FM Buildah, -build-arg EEZRTEMN. IEELER, HESH %
Aﬁﬂj:/j

b. FERERMEERFEE
I $ make docker-push IMG=<registry>/<user>/<operator_image_name>:<tag>

2. i217 make bundle fp 503 Operator i aEFH, ZmSARAZ NS, HF3IE Operator
SDK generate bundle #1 bundle validate F& % :

I $ make bundle IMG=<registry>/<user>/<operator_image_name>:<tag>

Operator BR80T NI Eon, QIBFEEN AR, make bundle 35 7E Operator
BRI TXHME X

e T2 ClusterServiceVersion Xf R AEF B3, %77 bundle/manifests
e £ bundle/metadata BIH4 & iR H &

e config/crd BxBIRTE B E LFIRE XL (CRD)

e —“ Dockerfile bundle.Dockerfile

SAIE, fEF operator-sdk bundle validate B zh351EX 304, LUHREE _ERZA SRR ZE
EBM,

3. BT e TR E A B EiR, OLM ARSI EEHE Operator HHE, XIS
—PNHZ M AR,

a. MEINHADER, EREEHEFERM registry, A 6% 22 M BREIR SRS,
BUNDLE_IMAGE :

I $ make bundle-build BUNDLE_IMG=<registry>/<user>/<bundle_image_name>:<tag>
b. XM DR :
I $ docker push <registry>/<user>/<bundle_image_name>:<tag>

4. FEUTHS, REERESHHN OLMRKE :

$ operator-sdk olm status \
--olm-namespace=openshift-operator-lifecycle-manager
5. f#F Operator SDK A #J OLM &R EE R 312 1T Operator :
$ operator-sdk run bundle \

[-n <namespace>] \ﬂ
<registry>/<user>/<bundle_image_name>:<tag>
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FINERT, BRI ~/.kube/config X4 HFIEEARIIE %2 Operator, EAILUR
i -n ISR A REIXE R RB 6 4 2 H3EHE,

XD B HUTLA TR -

o HRFEANMA SRR AUERSIFH IR,

o GIEIEAHARBIFRMBFIR, LUE OperatorHub BEfS 4 Il Operators,

o BT OIE— Operator H. iTH., REITXUKMMEREMMLENNR (B3ERBAC) , ¥
Operator ZRE RIELEE A,
5.7.2. 7 Operator Lifecycle Manager H1{llli: Operator F2

& AT LAE A Operator Lifecycle Manager (OLM) £EEX Operator SDK IR &E |5 Operator #4, TMXE
EFUEERSIFIEIMB TR,

run bundle-upgrade F & 43 3&@5 N LA R B AR A E 40 S 5i%k 5k B )it & B &8 Operator LAFHZ R
BT AR AN,
FoREM

e {#fH run bundle Fi 5 &4 OLM B operator

o RFIRB %KL Operator WEFRABIHE D E &

it =

1. ANRfEMA run bundle FH5H OLM K& 4E Operator, HRBITIEEMA TIRGRRE
Operator R HIRRA, 80, *FF Memcached Operator :

I $ operator-sdk run bundle <registry>/<user>/memcached-operator:v0.0.1
Bl

INFO[0009] Successfully created registry pod: quay-io-demo-memcached-operator-v0-0-1
INFO[0009] Created CatalogSource: memcached-operator-catalog

INFO[0010] OperatorGroup "operator-sdk-og" created

INFO[0010] Created Subscription: memcached-operator-v0-0-1-sub

INFO[0013] Approved InstallPlan install-bqggr for the Subscription: memcached-operator-v0-
0-1-sub

INFO[0013] Waiting for ClusterServiceVersion "my-project/memcached-operator.v0.0.1" to
reach 'Succeeded' phase

INFO[0013] Waiting for ClusterServiceVersion "my-project/memcached-operator.v0.0.1" to
appear

INFO[0019] Found ClusterServiceVersion "my-project/memcached-operator.v0.0.1" phase:
Succeeded

2. BT NEELHY Operator hR A8 E {40 S iRk R FAK B R &M Operator :

I $ operator-sdk run bundle-upgrade <registry>/<user>/memcached-operator:v0.0.2

i oA
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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[0009] Successfully created registry pod: quay-io-demo-memcached-operator-v0-0-2
INFO[0009] Updated catalog source memcached-operator-catalog with address and
annotations

INFO[0010] Deleted previous registry pod with name "quay-io-demo-memcached-operator-
v0-0-1"

INFO[0041] Approved InstallPlan install-gvcjh for the Subscription: memcached-operator-v0-
0-1-sub

INFO[0042] Waiting for ClusterServiceVersion "my-project/memcached-operator.v0.0.2" to
reach 'Succeeded' phase

INFO[0042] Found ClusterServiceVersion "my-project/memcached-operator.v0.0.2" phase:
InstallReady

INFO[0043] Found ClusterServiceVersion "my-project/memcached-operator.v0.0.2" phase:
Installing

INFO[0044] Found ClusterServiceVersion "my-project/memcached-operator.v0.0.2" phase:
Succeeded

INFO[0044] Successfully upgraded to "memcached-operator.v0.0.2"

3. BB %EM Operator :

I $ operator-sdk cleanup memcached-operator

5.7.3. i 5TR

MB/ERMFHERNIEZIF1E, 1S Operator Framework T &1,

BXREMA opm A REGARRNEIFREIHEKIEE, HFSHEERE LEX.

NFE T RAEXRAN B LEEHN Operator W TEREBNIFEAIER, 1ES W Operator Lifecycle
Manager T/,

5.8. {fifF§ SCORECARD I E%ii OPERATOR

YE 5 Operator &, AT LUFE R Operator SDK H# scorecard TEEHITLUTES :
o FiFRM Operator Ui B & BIE X R, HIEMRITS
o HEEXAAWI Operator HIEIL

5.8.1. XF scorecard TE

H R Operator SDK bundle validate F <5 8] A ARG IEAR I @ B RN D5, |
& e LUfE A scorecard an 5 & FECE SXHFIMNE RN Operator i2 1T, X LEMNHFEH scorecard Bt
B FF A AT B9 B AR H SE e

Scorecard [RXERBER LI EEER Kubernetes &£8% (41 OpenShift Container Platform) BJf&ER T
12178, Scorecard 7E pod A {TENIIHK, MAERE pod BEFMNHLER A EEIFEFRE, Scorecard

W& T ZEAMEA Operator Lifecycle Manager (OLM) iz, RFIAIRM T HITH E)‘L‘M‘Jﬁtiﬁéﬁ’\]ﬁ
5£°

Scorecard T
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% 5% A OPERATOR

1. BIBEMAEXMBEE KR (CR) # Operator FFEMIFRA HTIR
2. 7E Operator SPEARQIENRIERLS, 105 API BRSS 2589V A FH 247
3. F&7 CR HHSH

Scorecard A A B EZNHHI Operator 4R, N Operator fl|E Operator 1 CR #8H T scorecard
ABHSERE, B2, WRNKZNCIEBTREMILITE, N scorecard Ml o LSRR H AR &8 BT HHR,

scorecard R iEk

I $ operator-sdk scorecard <bundle_dir_or_image> [flags]

Scorecard BEE—NMIBSH, ©=¥EME Operator 41 BRI R 4 B H KRB TR,

MB/ERIMNCNESER, 1H51T -

I $ operator-sdk scorecard -h

5.8.2. Scorecard Fd &

Scorecard TEFERA—/EERETEERNEHE G UKD LBEE LT, W ZH%N config.yaml #J
BoE ISR, %324 H make bundle 854K, fIF bundle/ B :

J/bundle

L tests

L— scorecard
L— config.yaml

Scorecard Bei& X H~Hl

kind: Configuration
apiversion: scorecard.operatorframework.io/vialpha3
metadata:
name: config
stages:
- parallel: true
tests:
- image: quay.io/operator-framework/scorecard-test:v1.3.0
entrypoint:
- scorecard-test
- basic-check-spec
labels:
suite: basic
test: basic-check-spec-test
image: quay.io/operator-framework/scorecard-test:v1.3.0
entrypoint:
- scorecard-test
- olm-bundle-validation
labels:
suite: olm
test: olm-bundle-validation-test
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BRiE X4 E X scorecard BT HITHIE MR, Scorecard B XHHILLTFEEE MR, NTFAF= :

REFK 3T

image MR SEIM A B 2R BHR B R

entrypoint M & R A AR e B A SR HUUTIIR

labels PR EIZITHINKE scorecard E XS B E IR

5.8.3. W& scorecard iz,

Scorecard M TIE LHIMIE, XLEMNSRBEESSF « BEXRNHEHF Operator Lifecycle
Manager (OLM) &,

3 5.16. EAMKEH

i Tk y CEE
Spec Block Exists it EEHRUBIBEE LFER (CR) LUARFTAE  basic-check-spec-
CR #H&E— spec &, test

5 5.17. OLM iR EH
b Upr Rk ySEZ 1
L Emans B UG TE (535645 scorecard B4 & R BT 4T &35 8, olm-bundle-

MEMFBRBTEL SR, BLllREREHPNEEER validation-test
WFEs B R RIS IE ZE A B 155E B,

Provided APIs Have LRI IE R AR CR B E L HIRE L (CRD) @& olm-crds-have-
Validation BE—NMRIUFES, FH CRHRNEED spec validation-test

status FERER ST 2RI,

Owned CRDs Have eI R8T cr-manifest LR HAIE N CREICRD  olm-crds-have-
Resources Listed 1 ClusterServiceVersion (CSV) #J owned CRDs #34 resources-test

FAE—1 resources FEB5, HIRM N EIRIE
resources B3 FRFIHMBFERA TR, ©aENNNLEREG
eAIFIEREN S, S MR R IEERE, B
ZEEE resources 0,

Spec Fields With L& 55 1E CRs spec A HHME— N FEREEHME olm-spec-
Descriptors CSV H 51 X B B $ b R descriptors-test
Status Fields With L& 55 1E CRs status 8 P B— N FRELH T olm-status-
Descriptors CSV HR5I X R B $ i R descriptors-test

5.8.4. =47 scorecard TE
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Operator SDK 755217 init e S E M —HEBIA Kustomize X, HERRIBAIA
bundle/tests/scorecard/config.yaml 34 rI 32 Bl F§ FE1% Operator iZ1T scorecard T&, s(EMEALL
RIEMAAARIE TIZ S

FRFH

e f{HFH Operator SDK & BB operator T H

% =3
1. 2N Operator 4 AKX E#74 BRI SR S 5E LA TTEUE -
I $ make bundle
It ép & B 54 scorecard SEBRRIMEIHL S c#dE+, H scorecard & ARz 1T,
2. Ft% Operator 41 @ BIRE £ BR R S IR 47 2IRIRBI R FRIZ 1T scorecard:

I $ operator-sdk scorecard <bundle_dir_or_image>

5.8.5. Scorecard i

—_

"image": "quay.io/operator-framework/scorecard-test:v1.3.0",
"labels": {

scorecard #45H --output FR&IEE scorecard Z5REHE : text 3 json,
"entrypoint™: [
"scorecard-test",
"suite": "olm",
"test™: "olm-bundle-validation-test"

$ll 5.2. JSON Hithi i b fl
"apiVersion": "scorecard.operatorframework.io/vialpha3",
"kind": "TestList",
"items": [
{
"kind": "Test",
"apiVersion": "scorecard.operatorframework.io/vialpha3",
"olm-bundle-validation"
}

"spec": {
],
|3

"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",
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"state": "pass"
}
]
}
}
]
}

B 5.3. scAxHt i Bl

Image:  quay.io/operator-framework/scorecard-test:v1.3.0
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

AE
HiHAR T spec 5 Test BB ITE,

5.8.6. LEFEN I

Scorecard il i@ ¥ --selector CLI fr& % B N —HIRS R RSB RIER, MREAREEFESRTE, I
24T scorecard ERi& X 4 BIRTA M,

@1t scorecard BEFHE AV H L stdout LLFFI A RIZTT,
ik
1. ERFEEAGE (90 basic-check-spec-test) , {# M --selector &35 EMIL

$ operator-sdk scorecard <bundle_dir_or_image> \
-0 text )\
--selector=test=basic-check-spec-test

2. BFE—HNEK (W0 olm) , EEERAE OLM JIE{ERBIIRE
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% 5% A OPERATOR

$ operator-sdk scorecard <bundle_dir_or_image> \
-0 text\
--selector=suite=0lm

3. BFEZSANL, RBLUTEEMEA selector FricigEM{&H
$ operator-sdk scorecard <bundle_dir_or_image> \

-0 text \
--selector="test in (basic-check-spec-test,olm-bundle-validation-test)'

5.8.7. A BF 1T

YE/ Operator fE&, fERILAE A scorecard BEi& S AN E VIRIIFNER. B EX RIRIBECE XA E L
I IRBBINFIZ1T. — NER (stage) SEMIHFIRUKR —NAIEER parallel XiE,

ROAIESR, HEMERIE parallel BAtAILE DY false i, FrERHRBINARIRECE X4 E XBIFZ1T. &
RAGEFT— N A B F RN A A 2EE R EMAZR,

B, MRNALAT NITERE, 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:v1.3.0
labels:
suite: basic
test: basic-check-spec-test
entrypoint:
- scorecard-test
- olm-bundle-validation
image: quay.io/operator-framework/scorecard-test:v1.3.0
labels:
suite: olm
test: olm-bundle-validation-test

{) F= B 4T3

A HATH EE AR R BT H14T, scorecard RTEFHEA T —M XIS FrRT AR A, X{F
B AT AR R 312 1T,

5.8.8. HE X scorecard Mzt
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scorecard TEMRBRU T HAEZ1TEE LM -

M E B LR R A LT

AT A EZ ISR DMSHEMAD R

ML JSON #& R &£ X vialpha3 scorecard fiit, 7EMAHH P RELXHWBEER
=T 7E /bundle WHZEHEH JIKIIEH I AR

MR AT LA A E B AR P s [7] Kubernetes API

INRNA G GREE LR gR, NALMEREMRRESERE B E it

LT RBIERTE Go HEARBE A Eifk
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$ 5.4. HE X scorecard ik 5l

// 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

/7

// htto://www.apache.org/licenses/LICENSE-2.0

/7

// Unless required by applicable law or agreed to in writing, software

// distributed under the License is distributed on an "AS IS" BASIS,

// WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
// See the License for the specific language governing permissions and
// limitations under the License.

package main

import (
"encoding/json”
"fmt"

lllogll

"os"

scapivialpha3 "github.com/operator-framework/api/pkg/apis/scorecard/vialpha3"
apimanifests "github.com/operator-framework/api/pkg/manifests”

)

// This is the custom scorecard test example binary

// As with the Redhat scorecard test image, the bundle that is under
// test is expected to be mounted so that tests can inspect the

// bundle contents as part of their test implementations.

// The actual test is to be run is named and that name is passed

// as an argument to this binary. This argument mechanism allows
// this binary to run various tests all from within a single

// test image.

const PodBundleRoot = "/bundle”

func main() {



entrypoint := 0s.Args[1:]
if len(entrypoint) == 0 {
log.Fatal("Test name argument is required")

}

// Read the pod's untar'd bundle from a well-known path.
cfg, err := apimanifests.GetBundleFromDir(PodBundleRoot)
if err 1= nil {

log.Fatal(err.Error())

}

var result scapivialpha3.TestStatus

// Names of the custom tests which would be passed in the
// “operator-sdk’ command.
switch entrypoint[0] {
case CustomTest1Name:
result = CustomTest1(cfg)
case CustomTest2Name:
result = CustomTest2(cfg)
default:
result = printValidTests()

}

// 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))

}

8% 5% JF&Z OPERATOR

// 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: [Jscapivialpha3.TestResult{result},

}
}

const (
CustomTest1Name = "customtest1™”
CustomTest2Name = "customtest2"

)

// Define any operator specific custom tests here.
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// 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},

}
}

5.9. {iFH PROMETHEUS B2 & N & |l %
AIER M T Operator SDK it Prometheus Operator IREMIA B RIEX 1, KREXS Operator fFEH
VR AR,

5.9.1. Prometheus Operator 2 £

Prometheus @— M HRRGILMAERTE S, Prometheus Operator 2013, EEEMEEEET
Kubernetes B9% &% (0 OpenShift Container Platform) Fiz1TH) Prometheus &%,

FINER T, Operator SDK R EIEEEBIEHEL, A TFEEMERME Go-based Operator HH IR EEIF,
LUMETEERE T Prometheus Operator BYEEEE L{F .

5.9.2. 15T S B £
TE{# A Operator SDK £ RHIE T Go B Operator 71, U FEREESATFE X ZITHIEFEH—MRIEIE :
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I func ExposeMetricsPort(ctx context.Context, port int32) (*v1.Service, error)

IXLEFEHRAM controller-runtime /& AP 48 & M3, EAIATE 0.0.0.0:8383/metrics IR ISR,

A — Service S RHFLAFFIE RO, Z/ER&ET Prometheus PiA1iZER O, MRS Pod B9 root A
A&, Service K REA ML T EUL,

AR R BIE EIAEE A Operator SDK £ BIFFAE Operator B cmd/manager/main.go XX {4 :

import(
"github.com/operator-framework/operator-sdk/pkg/metrics"
"machine.openshift.io/controller-runtime/pkg/manager”

)

var (
// Change the below variables to serve melrics on a different host or port.
metricsHost ="0.0.0.0" ﬂ

metricsPort int32 = 8383 @)
)

1-‘;J-nc main() {

// Pass metrics address to controller-runtime manager
magr, err := manager.New(cfg, manager.Options{
Namespace: namespace,
MetricsBindAddress: fmt.Sprintf("%s:%d", metricsHost, metricsPort),

)

// Create Service object to expose the metrics port.
_, err = metrics.ExposeMetricsPort(ctx, metricsPort)
if err 1= nil {

// handle error

log.Info(err.Error())

}

.-
Q@ “ERLAFRIHEN.
@ “ERLAFRHHO,

5.9.2.1. s MmO
Operator fEA AMEHRIEH LR FFIERMHRO,

FRFH

e {3 Operator SDK £ M ETF Go B Operator

e ET Kubernetes FI5EE¥ B 58 & Prometheus Operator

ff

L=

S
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o TE4 KA Operator BJ cmd/manager/main.go X4/, 7ELLF4THE K metricsPort FI(H :

I var metricsPort int32 = 8383

5.9.3. iR&5 e ds

ServiceMonitor  Prometheus Operator IRt B E XL IR, FAF %I Service XK HH Endpoints,
BCi&E Prometheus LA IEIXLE pod,

1E{# A Operator SDK £ HIETF Go BJ Operator A1, GenerateServiceMonitor() %5 BB AT LATK EX
Service M RFHEFIZNTREN ServiceMonitor ¥ 5,

Heth BT
o HNFEA X ServiceMonitor B E Y FHREE X (CRD) MEZER, 1S Prometheus Operator
=

5.9.3.1. @R 5 L iEds

Operator #E%& Al {3 F metrics.CreateServiceMonitor() F Bk RN E 018 LIRSS HIBR S Bir &
W, ZEEIEZH 0 Service,

SeRFH
e {#FH Operator SDK M E T Go # Operator

e EF Kubernetes IEEFE EBE Prometheus Operator

e

e I metrics.CreateServiceMonitor() ZBIEREURINZE &R Operator X5 :

import(
"k8s.io/api/core/v1"
"github.com/operator-framework/operator-sdk/pkg/metrics"
"machine.openshift.io/controller-runtime/pkg/client/config"

)

func main() {

// Populate below with the Service(s) for which you want to create ServiceMonitors.

services = []*v1.Service{}

// Create one ServiceMonitor per application per namespace.

// Change the below value to name of the Namespace you want the ServiceMonitor to be
created in.

ns := "default"

// restConfig is used for talking to the Kubernetes apiserver

restConfig := config.GetConfig()

// Pass the Service(s) to the helper function, which in turn returns the array of
ServiceMonitor objects.
serviceMonitors, err := metrics.CreateServiceMonitors(restConfig, ns, services)
if err 1= nil {
// Handle errors here.
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% 53 FF&Z OPERATOR

5.10. B2 & &1 S5 25 ALl

1E Operator WA M ERF, EERLENEIRIEERE SN LHITEZTT, B0, HH Operator ARFERF, iX
FERT, BEFEBITIEENFFEERZ A Operator LA A, XHEATHHFERE — NS LHILED)
W, EMRSEEROARIELR, BHSMiFEs, M ESEMNS LA I,

BWMARBGF L2 LI AT kR, FALEIEA & B BRI AU R R -

leader-for-life

M5 pod RTEM PRSI R EUS S FRFAT AL, X PRSI BT LR 6 5 D SL B SR AR ARSI 4T, — M
AR R e (split brain) "R, (EXFARATRERER L2 T, BN, HBS pod fIFE
R sk 4 X977 s ERF,  pod-eviction-timeout RHLESTS: pod M7 s _EMIERFN(E 1L AT SR Z BT [A],
MBS 5m, HIHEES N Leader-for-life Go 314,

Leader-with-lease
S pod EFAEFIS A, HETLEZEHBEIE BMFITA, HMENST Pod HREES, XTSI
AR EREHSEEFIS, BEELERTEERHENTEEME, #5550 Leader-with-lease
Go X1,

Operator SDK BkIAJ3 A Leader-for-life S23l, 1HEHAERH) Go XAYE T X AL, UEEXTIEH

FAFIskiiE =R LHF S K,

5.10.1. Operator 415 1%£ 25 R~ )

LU RBIER T 404a 4 Operator, Leader-for-life 1 Leader-with-lease i F3 i N 555 2515 171,

5.10.1.1. leader-for-life 1% 254l

SEFN Leader-for-life 125 M &S, VHFE leader.Become() &7E Operator ik i {TELIE, BEZEEiT 0
%5 memcached-operator-lock FIEC B R G EE R AT -

import (

"github.com/operator-framework/operator-sdk/pkg/leader"”

)

func main() {
err = leader.Become(context. TODO(), "memcached-operator-lock")
if err 1= nil {
log.Error(err, "Failed to retry for leader lock")
os.Exit(1)
}
}

INR Operator NMEEEERIZ1T, MR %R[E leader.Become() M ILEMEE R, LABKITZA0 51525 HE,
RE T KM Operator Y& R,

5.10.1.2. Leader-with-lease i 2414l
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Leader-with-lease SE¥NAI{§ F§ Manager Options /5 B LA AT S %24 M1

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)

1
% Operator X BEEEFIZITH, Manager 27 FSINRE—/NMER, RANEILERNE Operator B9

R ZE(E], LAME AT AR B ST, f&R@ 1% & Manager B LeaderElectionNamespace
VIR E = %A 22,

5.11. OPERATOR SDK CLI &#

Operator SDK s3T5 @ (CLI) 2— M FLAEH, EEBERNMIEE Operator,
operator SDK CLI &k

I $ operator-sdk <command> [<subcommand>] [<argument>] [<flags>]

BAEEREE GV NIRA operator ¥E& (41 OpenShift Container Platform) A LU{EF Operator SDK
CLI #8#& 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 — {8 A 3 4%
ST,

5.11.1. bundle

operator-sdk bundle f 5 &2 Operator 45 & TR,

5.11.1.1. validate
bundle validate F#5&%HE Operator R4 E,

5 5.18. bundle validate #7it
Frid TR
-h, --help bundle validate F & SHIFBhHIE.

--index-builder (/&  HIRMBESMASTEN TR, (TERIEHH L HEENER, TREHZ
) docker (FXiAfE) . podman =% none.
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Fric ek
--list-optional FIH AR A A A A LIS IEER, REBE, FRBITRIES.
--select-optional (¥  EFEEZITHIRIAR ISR LESR. HEM --list-optional I7&K217H, &

FreR) B 4 AT B9 RS2SR

5.11.2. cleanup
operator-sdk cleanup %5 B FMIFR @S run HERZER Operator BJEM R,

% 5.19. cleanup #rit

Pric 23U

-h, --help run bundle F&SHIE B,
--kubeconfig (string) FAF CLI &k kubeconfig STHHIEEE,

n. --namespace (¥ MRFE, KREHEFZIT CLIERBEB R ZEHE,
RFER)

--timeout <duration> KWET, FRFPRSTRBINE, BRIAMEHN 2mos,

5.11.3. completion
operator-sdk completion #3454 X shell completion, LAMERERE, BREMMA H CLI @45,

3 5.20.completion 4

Foos 1 pu
bash 4 X bash completion,
zsh 4% zsh completion,

% 5.21. completion Frit

ric Rk
-h, --help ER 7 ER B I,
Bin -

I $ operator-sdk completion bash
I
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# bash completion for operator-sdk -*- shell-script -*-

# ex: ts=4 sw=4 et filetype=sh

5.11.4. create

operator-sdk create #n45 Fi FJi85% scaffold Kubernetes AP,

5.11.4.1. api
create api TR Kubernetes APl, FanRWAJITE init Sp R HIAIL B 217,

5 5.22. create api Fric
rid - pu

-h, --help run bundle F&SHIES B,

5.11.5. generate
operator-sdk generate 431 F 457 RE B 4 B8R SR AE ARG 30E B

5.11.5.1. bundle

generate bundle T N &H Operator B &£ B —HINH LIFH. TTHIEH bundle.Dockerfile 3
1,

WE, EEELIZ1T generate kustomize manifests T 54 M H generate bundle F
MR FEAE A Kustomize Eiith, B2, A LUERAHEYIE HH make bundle 41
" i B 5hia 1T X L4,

3 5.23. generate bundle #5it
Pric 3T
--channels (F# %) WA AR BB LLE S 2 ErFIR. EIAMES alpha,
--crds-dir (F#F&) CustomResoureDefinition ;&£ 118 B %,

--default-channel (2 {4/ IIE,

RreR)

--deploy-dir (F% Operator JEH MR B, WMELFF RBAC, XNE RS L #4 —input-dir 7708
&) BRAE.

-h, --help generate bundle ##EEBIE R
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Pric sk

--input-dir (F7F&£) MAEZERIB AR E R, X4 EREMH S manifests B RMWRBER, B5-
-deploy-dir B X+ R,

--kustomize-dir (& @& Kustomize il B KL K A FIHS &% $89 kustomization.yaml 34,

) ZIAE&ZH config/manifests,
--manifests ERRIRSTEE
--metadata A R4S ST BB AN Dockerfile,

--output-dir (=) A EE AME %,
--overwrite IR IR S TTEIEAN Dockerfile 177E, NMIBEZTM1. BRIAMESN true,

--package (F#fe) iSO S LN RO i

-q. --quiet EHRER T,
--stdout FHRA B R B AR o
--version (F#F&) 4R B9 L H Y Operator 15 XARA, (VA QIEFIRI B FHH Operator I i%
%o
Heth 5T

o NFE TR IEE A make bundle i %Ki generate bundle T SHITERIE, HSH N4
Operator #1 Operator Lifecycle Manager E8&,
5.11.5.2. kustomize

generate kustomize F#<5 &S5 Operator £ Kustomize IR F RS,

5.11.5.2.1. ;58

generate kustomize manifests F & &M EHEM Kustomize EfliLAK config/manifests B xHH
kustomization.yaml {4, FFHM Operator SDK e SHRIFHEEH, HBINBERT, X RS
LB AXMR Ul THE, BNEREMNERANG, MRIFEMBEFENKET ~interactive=false i1

==
18No

3 5.24. generate kustomize manifests #xic

Frid Uiy
--apis-dir (F#F &) AP| REIE Y BIRE 7,
-h, --help generate kustomize manifests FIEBI{E 2.
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Fric feid
--input-dir (F#F &) BEIH Kustomize XHHI B %,

--interactive WiLE N false I, HNSREA Kustomize Eill, MAHINRERBOIERATRIES
H7E LTI,

--output-dir (F#F=H) B A Kustomize X B X,
--package (F#F&) BB,

-q. --quiet EHRER T,

5.11.6. init
operator-sdk init sa 3 #0481k Operator WiH, FHHN4AEERHMEMSK scaffolds BRNINE B &7 R
XABEREALT X :
e boilerplate YFAIES#
o HHFHMZENPROJECT XX
o 321 HBMakefile
e go.mod {4 B B AR
o AT HE EHM kustomization.yaml 324
o BT HEEIRFHBE LB T X
o 5 Prometheus $8FREOHN T 30
® Z{THY main.go X4

% 5.25. initbric

FRic T
--help, -h init s TRYEBhHI .
--plugins (F#& ) BENEIAEERA, BFORECTHE. JREHESE

ansible.sdk.operatorframework.io/v1. go.kubebuilder.io/v2. go.kube
builder.io/v3 #1 helm.sdk.operatorframework.io/v1,

--project-version Bk A, aA{E 2 3-alpha (BRIAE) .

5.11.7. run

operator-sdk run &3 IR A EEFEME A E ) Operator BT,
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5.11.7.1. bundle
run bundle @4 A Operator Lifecycle Manager (OLM) EUH4F @1 ERE Operator,

R 5.26. run bundle #ric
ic gk

--index-image (F%# EEPFANA ARGk, BiILEEEH quay.io/operator-

&) framework/upstream-opm-builder:latest.

--install-mode L% Operator BIEEEEIRSSIRA (CSV) XZ#FMES, 40 AlINamespaces =
<install_mode_value  SingleNamespace.

>

--timeout <duration> LRI, EIAE N 2mO0s,
--kubeconfig (string) T CLIERE kubeconfig SXHHIEETE,

n. --namespace (¥ MRFE, KKREHEFZIT CLIERBB R ZEHE,
RFER)

-h, --help run bundle F&SHIES B,

HithBR

o MFARARERREEANIFAMER, HSH Operator 4RI Hitk,

5.11.7.2. bundle-upgrade

run bundle-upgrade F &< F+ 4 2 BifE f Operator Lifecycle Manager (OLM) LUREE RN &M
Operator,

% 5.27. run bundle-upgrade Fric

Pric 30

--timeout <duration> FHREBE, ERAE N 2mO0s.,

--kubeconfig (string) FATF CLI &k kubeconfig STHHIEEE,

n. --namespace (¥ MRFE, KREEAPIZIT CLITHE KRB & ZE (],
RFER)
-h, --help run bundle F&SHIE B,

5.11.8. scorecard
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operator-sdk scorecard 7451517 scorecard TE 45t Operator N4 S F IS E N, ZanH{EA
—NSH, ALURIHAaE R, BAIURaEFRMTHENBR, MRSHAEHHRITE, NEKHN
IR,
5 5.28. scorecard Fric

Fric ik

-c,--config (F&F&) scorecard BB SAFIER R, BROARREN
bundle/tests/scorecard/config.yaml,

-h, --help scorecard S HIES B

--kubeconfig (string) kubeconfig STHHIEER,

-L. -list B HH IR L i AT LUZ T
-n, --namespace (F BTN R B e 2 22 (6],
RreER)

-0,--output (F7F8) ERME RN, ATREN text (BUAE) #json,

-l. --selector (=% PR 128 LURA & Bz 170 AN,
)
-s, --service- BFmeRSS K. BIAMES default,

account (FfFH)

-x. --skip-cleanup BTN ERRAFRIREE,
-w, --wait-time FFMSERRINT A, 20 35s. ERIME 30s.,
<duration>

Heth TR

o MFEAXiZTTscorecard TEMHFMER, 1ESHEMA scorecard TESGIE Operator,
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5 6 = £ OPERATOR &%

RS EIRRIFINEIRHEMY £ 2 Operator YA, 1% Operator ¥/ OpenShift Container Platform B9Z254
i, BINBER TRRLEEER Operator, BRIEF A VLA, FH Cluster Version Operator(CVO)EHE, #l
F B X control plane RIHELE R, 1ESH OpenShift Container Platform A Operator,

LREE A A LUBT Administration — Cluster Settings T1HE, 7£ OpenShift Container Platform Web
25 & EFB KB Operator,

Cluster Operator /A Operator Lifecycle Manager(OLM)#1 OperatorHub B, OLM
#0 OperatorHub & OpenShift Container Platform m FAF & 2 #0152 17 AT 15k 1n2H 4
Operator B Operator Framework B9—&B843,

-

6.1. CLOUD CREDENTIAL OPERATOR

%

Cloud Credential Operator(CCO) =N FEEIUE/E N Kubernetes B E Y HRE X (CRD)#HITE

I¥, CredentialsRequest B7E X %R (CR) BJCCO @, FiF OpenShift Container Platform 4 {4 {#
A& TR ERRIE K = 4N i,

@it 7E install-config.yaml XX {4717} credentialsMode Z#XBARRM(E, A& CCO BB NLULFHR
FEEREE, MBEEREEREEER, T credentialsMode SE I BE N ERFERFE (") .

project
openshift-cloud-credential-operator

CRD
e credentialsrequests.cloudcredential.openshift.io

o Scope: Namespaced
o CR : CredentialsRequest
o Validation: Yes

Configuration objects
AREEEE.

P

® CredentialsRequest B E X %R

HE

N

® X T Cloud Credential Operator

6.2. CLUSTER AUTHENTICATION OPERATOR

&
Cluster Authentication Operator TE5RBf R 245 F 41 Authentication B E LR, FaILLETLATAR
aE:

I $ oc get clusteroperator authentication -o yaml
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project
cluster-authentication-operator

6.3. 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, BAFEHEEENT BELHIMEE. Operator RN
N2 E R 22 A & default B9 ClusterAutoscaler %R, Bl WATCH_NAMESPACE #1525
2ME,

e MachineAutoscaler : L EREF T — N =, HEEFEE NN SENEBEES Y K,
min 1 max 8918, BrIR AT MachineSet X R7EH B,

6.4. CLUSTER CONFIG OPERATOR

&
Cluster Config Operator #1475 config.openshift.io fHXHI L TFESS -

e A& CRD,
o ZIAMAEE LHIR.

project
cluster-config-operator

6.5. CLUSTER CSISNAPSHOT CONTROLLER OPERATOR

&

Cluster CSI Snapshot Controller Operator & #1431~ CSI Snapshot Controller, CSI Snapshot
Controller 157 i ¥l VolumeSnapshot CRD %%, FHEEERIBAYOIEMPRESEH,

project
cluster-csi-snapshot-controller-operator

6.6. CLUSTER IMAGE REGISTRY OPERATOR

&

Cluster Image Registry Operator HE OpenShift Container Platform registry B9 AN SEE], ©EE
registry WFTEECE, SIECIEFH.

HEADIRIEEES, Operator REFEE PN FIMECE O/ 2R INB image-registry FHREA], XRKRTR
EoHNEBEERANTEERE,

IR &EAB RWHIE BRE LEM image-registry TR, NRE X — PN RZEMNFEIR, Operator fFEHT
TSR R RN B,
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Cluster Image Registry OperatorfE openshift-image-registry s & 22 6|1z 1T, FHEBIZAEFH
registry S5, registryPRRAE ER & A T E (1 # BTRER AL T 1% on & 22 8] R,

project
cluster-image-registry-operator

6.7. CLUSTER MACHINE APPROVER OPERATOR

%
Cluster Machine Approver Operator TE5 & %24k f5 B shilt £ 7% worker 17 )15 3KH CSR,

%I F control plane 1if, bootstrap i m_EH approve-csr RS IEEEES | SN ERBoh#t
HFFA CSR,

project
cluster-machine-approver-operator

6.8. CLUSTER MONITORING OPERATOR

&

Cluster Monitoring Operator EI2F E#T OpenShift Container Platform EEZERE T Prometheus HI5
BEUNYRHERD,

project
openshift-monitoring

CRD
e alertmanagers.monitoring.coreos.com

o Scope: Namespaced
o CR:alertmanager
o Validation: Yes

o 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

231


https://github.com/openshift/cluster-image-registry-operator
https://github.com/openshift/cluster-machine-approver
https://github.com/openshift/cluster-monitoring-operator

OpenShift Container Platform 4.7 Operator

o Scope: Namespaced
o CR: servicemonitor
o Validation: Yes

Configuration objects

I $ oc -n openshift-monitoring edit cm cluster-monitoring-config

6.9. CLUSTER NETWORK OPERATOR

&

Cluster Network Operator £ OpenShift Container Platform §&%_F %22 FH F 2 L& 4H 4,
6.10. OPENSHIFT CONTROLLER MANAGER OPERATOR

&

OpenShift Controller Manager Operator TE58F 2222 F14EH OpenShiftControllerManager B 7 X 5%
B, HAFERUTHEES :

I $ oc get clusteroperator openshift-controller-manager -o yaml

HE X HIR (CRD) openshiftcontrollermanagers.operator.openshift.io FT A EE B U TR KSR
HEE:

I $ oc get crd openshiftcontrollermanagers.operator.openshift.io -o yami

project
cluster-openshift-controller-manager-operator

6.11. CLUSTER SAMPLES OPERATOR

&
Cluster Samples Operator E2Zfi#1E openshift #p$ 22 [A] Y R B R FIARAR .

ERIEEBIN, Operator ROIBRBINEARERE FIRRE N RGRIERN R, BEENRE—1MEREEE
EIRMNTR, B E— cluster M52 configs.samples,

B R 2E T Red Hat Enterprise Linux CoreOS (RHCOS) B OpenShift Container Platform £3{&5, 35
[ registry.redhat.io £, R, HEiREHEITE OpenShift Container Platform &4,

Cluster Samples Operator £} & & 7E openshift-cluster-samples-operator 3% Z2[A]Fh, TEFFIEHT,
RER registry REVERIR R S A2 AN API R 55 288 FA %2% pull secret 5 registry.redhat.io 17 51955
ik, MMREBEEAENT BT RAIGERN registry, NIEE 7 1T openshift 6p 8 22 [B] FR O Z1 4 HY
secret, HIROIEE, XL secret BERTFTHLHEBS T AFTEH docker #J config.json I A,

Cluster Samples Operator BUE R & & < ELBY OpenShift Container Platform & 1T iR AR R A ER E
Y, Cluster Samples Operator Al flfE, BRARM—NERE, RREFEIH OpenShift Container
Platform fRA&, Operator ERLLEREBERBN TGS EELITIRALE, EFH (inventory) MAKR
=5 Bkt BB — 4% 7R RS
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REMA TR EELRSIMEBR, WAV Operator EERMEMIFAHAITIENR. BRE, EALHB, LA
ERRUURE, XEERTRERREN, RNFASERERRAHTER. Jenkins BB RERH K
BB —E, FEETCEGERF.
Samples Operator BB HIRB & —M&4EER (finalizer) , BREMRFIERUTASA :

e Operator EEMEIGRT

e Operator EIEMENR,

® Operator £ BIECE F iR,

o HRHNREHIR.
HIBREEATIRIE, Samples Operator &{EFRABINE B EH IR KR,

project
cluster-samples-operator

6.12. CLUSTER STORAGE OPERATOR

%

Cluster Storage Operator % i& OpenShift Container Platform £25EENMEEERRINAE. SHRET N
OpenShift Container Platform £ E—PMEBUAEIESR,

project
cluster-storage-operator

Configuration
AHEEEE.

p=s

e Cluster Storage Operator X #f Amazon Web Services (AWS) #1 Red Hat OpenStack Platform
(RHOSP),

o AEMIFFHE R A LUB T g HF AR SR SLINIERIAIXE, {ERZE Operator 1217, FMERmITEMRM)
BRo
6.13. CLUSTER VERSION OPERATOR
&
5 B¥ Operator BEIEERINRENIEEX I, Cluster Version Operator (CVO)E 42 Operator WAEMA
H, BERTFZBIALETE OpenShift Container Platform |,
CVO iife# OpenShift Update Service, UEBE T HRTHMGMA R K HEBRHERNBFFIEIHEE,

project
cluster-version-operator

® OpenShift Container Platform F#J Operator

6.14. CONSOLE OPERATOR
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%
Console Operator TE5E B R L E& 4T OpenShift Container Platform web 12§l &,

project
console-operator

6.15. DNS OPERATOR
A&
DNS Operator EREFHEIE CoreDNS, LN pod IR AFMENTARSS. ©IE OpenShift Container Platform
fJ5 T & F DNS B Kubernetes B 55 4 .
Operator {R{FREFHIEC E 0|2 7 IE 8 TEMEIAERE,
o B\ EEIHZ cluster.local,
® CoreDNS Corefile #1 Kubernetes {HH B BN A 2 35,

DNS Operator & CoreDNS 75— Kubernetes SHF#H & H#ITEE, ©RER—NMFEHS IP IR
FRNRAFHXMNINEE, CoreDNS EEEHHIFNA T R LiZ1T.

project
cluster-dns-operator

6.16. ETCD %2&f OPERATOR

&
etcd 8% Operator BEIHT etcd E£EEV B, /A M eted WIEFNIENS, FEEIOER S 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

6.17. INGRESS OPERATOR

&
Ingress Operator B2 & H B OpenShift Container Platform E&H,

project
openshift-ingress-operator
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CRD
® 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
HERN

$ oc get clusteringresses.ingress.openshift.io -n openshift-ingress-operator default -o
yam|

=i
Ingress Operator 7£ openshift-ingress Tl B 1% B H, F HERHOCIEIE :

I $ oc get deployment -n openshift-ingress

Ingress Operator {# Fi3k B network/cluster IX5# clusterNetwork[].cidr 3R EZE A OZHIZR (BBH
2) NIZEHEPRENEN(IPv4. IPvo SiIUER) . a0, 21R clusterNetwork RE & v6 cidr, N
ingress #H85 LL IPv6 iR 1F,

TELLTRBIA, Ingress Operator BIEH ingress IEHIFFLL IPv4 21T, ENRBE—NERENSLE
1E, M2 IPv4cidr :

I $ oc get network/cluster -o jsonpath='{.status.clusterNetwork[*]}'
I

I map|cidr:10.128.0.0/14 hostPrefix:23]

6.18. INSIGHTS OPERATOR

%
Insights Operator Y& OpenShift Container Platform BCB#IEHFH A X EILIIE, BIEATEXREXRE
AR R BB T MM E S TR, XEREVGET console.redhat.com £ Insights Advisor 558+

EEEE,

project
insights-operator

Configuration
AREEE.
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wE
Insights Operator 2 OpenShift Container Platform Telemetry BI—/ RiF#h 72,
He %R

o XTILi2EREILIE, THAX Insights Operator # Telemetry BIIFAHE R

6.19. KUBERNETES API SERVER OPERATOR

&

Kubernetes API Server Operator EXH B H1E OpenShift Container Platform E£E8ZE#) Kubernetes API
fR%5%%. Operator ZF OpenShift library-go 138, F{#EF Cluster Version Operator (CVO) &%,

project
openshift-kube-apiserver-operator

CRD
e kubeapiservers.operator.openshift.io

o Scope: Cluster
o CR: kubeapiserver
o Validation: Yes

Configuration objects

I $ oc edit kubeapiserver

6.20. KUBERNETES CONTROLLER MANAGER OPERATOR
&
Kubernetes Controller Manager Operator E¥H B #1E OpenShift Container Platform £EBEH]
Kubernetes Controller Manager, Operator #&F OpenShift library-go #£28, FF:@id Cluster Version
Operator (CVO) &%,
AU THEE :
® Operator
® Bootstrap ;& fETEs
o HETES pod WRERERF
o MEINR
ZIAER T, Operator i@id metrics AR5 /A FF Prometheus 8RR,

project
cluster-kube-controller-manager-operator

6.21. KUBERNETES SCHEDULER OPERATOR
A&
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Kubernetes Scheduler Operator B FH E#1E OpenShift Container Platform LEBZEH Kubernetes i
2. Operator &F OpenShift Container Platform library-go 1222, €5 Cluster Version Operator
(CVO) —ig &,
Kubernetes Scheduler Operator @& LA 44 -

® Operator

® Bootstrap ;& H R 25

o ET#E pod WRERRF

o FEVER
BIANBERT, Operator @it metrics ARSS A FF Prometheus 1R EHE.

project
cluster-kube-scheduler-operator

Configuration
Kubernetes A2 FMIECE B L T & FH LS

o BB
® M spec schedulers.config.openshift.io FX 5B &,

TAIX L ZFRERECE, TMEY JSON FITRAELRIITEHR, UEMARAENNEKE.

6.22. KUBERNETES STORAGE VERSION MIGRATOR OPERATOR

%

Kubernetes Storage Version Migrator Operator f: | ZIBRIAFFMERRANRIEECR, 1EFHE R A B U h FR
REQEIFBIFR, FOEIHIFK,

project
cluster-kube-storage-version-migrator-operator

6.23. MACHINE API OPERATOR

%

Machine API Operator B2 T4 B Kubernetes API BU4F E BB E L ERE X (CRD) . 1&4I2570
RBAC MR EMER. ©RPAEHHPNENAMTRE,

project
machine-api-operator

CRD
e MachineSet
o Nl

e MachineHealthCheck

6.24. MACHINE CONFIG OPERATOR
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&
Machine Congig Operator B2 H N AERRERANBRZTHNNEENEH, SIEARLH kubelet 2
[HBIFF B BB A FE .
BUANEH -
e machine-config-server : I A BB 21R AL Ignition B2 &,

e machine-config-controller : /&#125 72 E| MachineConfig X RE X HECE. =4t RiEH
B —H ML BRI B30T,

e machine-config-daemon : BTN AHVREE, FIEFHIIENZRAIRSEITE KL
&,

e machine-config : {RftZ&, ERENHEH — VRN TENRERER,

project
openshift-machine-config-operator

6.25. MARKETPLACE OPERATOR

&
Marketplace Operator @ —M¥IEEEF Operator B EIEEE R RINLEI,

project
operator-marketplace

6.26. NODE TUNING OPERATOR

&

Node Tuning Operator B LABEBNZ @1 JiE Tuned SR RERBIE T A BERE ML L. KRB = MERE
N ARFHREE—ERENNZN MR L, Node Tuning Operator NIRRT —NF—M., TTm—
TH sysctl BN, FAILMRBEAR A NEEREMAINEE Lt L E,

Operator 25 OpenShift Container Platform &28{t Tuned SFHEFRRE N — 1 Kubernetes S i85
HTEE, BRIET BE UHEREMMIERBURRTFIT AR HNB R LSRRI ER RN
Tuned SFF#HTER, HENMSTIFERRESHNE T R L2117, BN TRLEET—1,

EREMAZEERBANEMGR, SHBTERMLELILESREX LRI Tuned SFFHER, B2
1E Tuned <Pt A2 R N AR BY T RIGX B R EIR.

TERRA 4.1 RE@mhRAH, OpenShift Container Platform fi &R E & T Node Tuning Operator,

project
cluster-node-tuning-operator

6.27. OPENSHIFT API SERVER OPERATOR

%
OpenShift API Server Operator TE5R B R 42 F14E4 openshift-apiserver .

project
openshift-apiserver-operator
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% 6 = &3 OPERATOR S %

e openshiftapiservers.operator.openshift.io

o Scope: Cluster
o CR: openshiftapiserver

o Validation: Yes

6.28. OPERATOR LIFECYCLE MANAGER OPERATORS

&

Operator Lifecycle Manager (OLM) ®IESBIF &4, BHMMEIEFA Kubernetes RERN ARRZF
(Operator) BAR&TE OpenShift Container Platform £EFIZ T XEIRSSHIESER, ©=2 Operator
Framework W—&49, BER—TNHEIES, BTFUEXN. BaBETY B ARERE Operator,

6.1. Operator Lifecycle Manager T{Fii

Operators Lifecycle Manager

Install and update across clusters
Namespace A Namespace B

Operator manifest Cluster catalog Apps Apps

OLM BRIAFE OpenShift Container Platform 4.7 21T, FHBIERBFEIE X &R E¥ L2178 Operator i#17
L&, ARIATF LA, OpenShift Container Platform Web 1£#| &Rt — BB RmE, HEHETEN
L& Operator, AR NRFEIE BALMESERASEEE LRIE A Operator B,

FE NGB BBARS ALY, TERAEXAENERETERESNEERIEE. RIEMAEIERSH
S5, R Operator EFHEX AN INEAE R,

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

& Operator 7 5iEE CRD, M CRD 2 OLM HIHEZREAH :

5 6.1. 4 OLM # Catalog Operator EH2f] CRD

ClusterServi csv OLM RN ARFEITHIE : &M, WA, Ffr. FIEHNR. RES,
ceVersion
(CSV)

InstallPlan ip Catal NBEINREIAN CSVMHRLUENFKRIITEIIR,
og
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CatalogSour cats Catal EXNARRFEH CSV. CRD M HSEMZE,
ce rc og

Subscriptio sub  Catal RATFEIRERVMHSHBIGERREF CSV &3,
n og

OperatorGro  og OLM  [EREER—HREAFBIFTA Operator E2i&E 7y OperatorGroup %f
up R, MEE—RIGEZEEHEFCEALEMNEBE LHIR (CR).

B Operator ;LTI OIRLL T HR -

5 6.2. 1 OLM I Catalog Operator SIEM R

B mAasE
HRE OLM

ServiceAccounts

(Cluster)Roles

(Cluster)RoleBindings

CustomResourceDefinitions (CRD) Catalog

ClusterServiceVersions

OLM Operator
ERRETE CSV PIEERENKIRE, OLM Operator {1 T EE R CSV ¥HRE L HIN BIZE,

OLM Operator AT QAT FR ; B aLAEEER CLI FohflBiX LR, WBatEERA Catalog
Operator EOIEXLE TR, XK ERDBHNG T LUFESE A ZHgmntiEFERTENAREN
OLM {EZRE,
OLM Operator R T IIER :

1 NBRGHEEFHEFHRSHRA (CSV) , HEERTHEEK,

2. MFHRBER, HI1zIT CSV HWRERS.

y Pz
CSV wiilzg Operator HREERR 71, FRlIZ21TI4ZREZERM,

Catalog Operator
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%5 6 F 3f OPERATOR S %

Catalog Operator f1 5 RIT A 2 LB IR S AR A (CSV) MR EIIEEMRE TR, AL M T m g
FHBERRPEEEVHSER, FEEAL (FEFEED)) E&FHATHARAE,
EREFIERGEE, BRI LLOIE—1 Subscription X REERBFIZHTES. HER
CatalogSource %%, LAMEHEXESH. EHXEEHE, EKXAAE—1NELH InstallPlan 5 RE A
22 (A,
Catalog Operator fEFHLL T TENR -

| EEIEEFHNENERE.

2. WILREERFUEMRBTREITR, WRE :
BEHSEKRGHELER CSV, FiFI CSC RMA BB TR,

o

b. M FENZEHAFE CRD, FHFINNEMBITHITHR,

c. X FEB AT CRD, HEIEIEHELN CRD B CSV,
3. MRS EERTHMREITIHFANHUBRELIMMERR (BHERE)) .
4. MREFRIITHIFRBeI0BRE T,

Catalog Registry
Catalog Registry #2fif CSV #1 CRD LMEEELEEFAIE, FHEMAE XS INE M TTEIE,

package manifest 7& Catalog Registry FHI—NEEH, ATFRUHSINAS CSV &MEXHK. EHHE
H, FUEIBMREE CSV. EN CSVBAMEIRA TAEHR CSV, MHaEH M Catalog Operator 12t T
5 CSV EHMENEBEHRRIMAMBNER, BELREMBHLENPAIRA,

Hth 5R

e T fi# Operator Lifecycle Manager (OLM)

6.29. OPENSHIFT SERVICE CA OPERATOR

&
OpenShift Service CA Operator mint F &2 Kubernetes IR$SBIBRSSIE o

project
openshift-service-ca-operator

6.30. VSPHERE [ &i#:m2s (VSPHERE PROBLEM DETECTOR)
OPERATOR
g

vSphere [A]F011]8§ Operator RIGETE vSphere EERBHIERE, LUKINSEMEHE X E I L2EMERE
&[rl,

p= Y=
R A Cluster Storage Operator 1M EIELE#EREE vSphere LFf, Cluster Storage
Operator F &2 5 vSphere [A] #4128 Operator,

Configuration
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OpenShift Container Platform 4.7 Operator

e Operator X% vSphere £# OpenShift Container Platform &3,
e Operator {8/ vsphere-cloud-credentials 5 vSphere &1,
e Operator RHUTSFHEBEXRNE,

HE KR

e {HF vSphere [AAKLNI2F Operator

N

\g
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