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25 13 OPERATOR #%ih

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

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

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

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

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

5/ Operator, fRAILAOIEN AR RInEERFPIZITHARS, Operator @& NEHN BRFMIXIT
B, Operator SXfEF BEIHUTE WAV 1 RIRVF, MLEMEELKRSE 2 XEBE, MBIHERMAEEFFO
B&n. MMAEXLEEDIMTEREPZITH—NEEF,
1L FHEZANG
ERFFR NG, ERILAETELT Operator f£55 :

® %% Operator SDK CLI,

o AIEETF Go M Operator, ETF Ansible #J Operator F1&F Helm B Operator,

e {#f Operator SDK K&, Mi{FHERZE Operator,

e L% Operator F1T [ ep &2 [H],

o AT Web #Hl& MBEZREH Operator G| AREF .

1.2. % FEE R
ERERBERA, BALHUTLLT Operator ££55 :
o TEHENENX
o RVFIEEEEIE L Operator
e M OperatorHub &% Operator
o HE Operator K&,
o ‘&I Operator &4
o FIEI&EH Operator
o fHpRZEEH Operator
o FENEXR

o TEZPRMLEH{FEF Operator Lifecycle Manager


https://access.redhat.com/documentation/zh-cn/openshift_container_platform/4.8/html-single/operators/#osdk-installing-cli
https://access.redhat.com/documentation/zh-cn/openshift_container_platform/4.8/html-single/operators/#osdk-golang-quickstart
https://access.redhat.com/documentation/zh-cn/openshift_container_platform/4.8/html-single/operators/#osdk-ansible-quickstart
https://access.redhat.com/documentation/zh-cn/openshift_container_platform/4.8/html-single/operators/#osdk-helm-quickstart
https://access.redhat.com/documentation/zh-cn/openshift_container_platform/4.8/html-single/operators/#osdk-about
https://access.redhat.com/documentation/zh-cn/openshift_container_platform/4.8/html-single/operators/#olm-installing-operators-in-namespace
https://access.redhat.com/documentation/zh-cn/openshift_container_platform/4.8/html-single/operators/#olm-creating-apps-from-installed-operators
https://access.redhat.com/documentation/zh-cn/openshift_container_platform/4.8/html-single/operators/#olm-managing-custom-catalogs
https://access.redhat.com/documentation/zh-cn/openshift_container_platform/4.8/html-single/operators/#olm-creating-policy
https://access.redhat.com/documentation/zh-cn/openshift_container_platform/4.8/html-single/operators/#olm-installing-operators-in-namespace
https://access.redhat.com/documentation/zh-cn/openshift_container_platform/4.8/html-single/operators/#olm-status
https://access.redhat.com/documentation/zh-cn/openshift_container_platform/4.8/html-single/operators/#olm-managing-operatorconditions
https://access.redhat.com/documentation/zh-cn/openshift_container_platform/4.8/html-single/operators/#olm-upgrading-operators
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BT RS IRMIFR B EEE Operator, 1HEZ 4 Cluster Operator &%,

1.3. BEH B

ETHEEZEFX Operator E R, 1S Operator T4 ?


https://access.redhat.com/documentation/zh-cn/openshift_container_platform/4.8/html-single/operators/#cluster-operators-ref
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2.1. f+ 2.2 OPERATOR?
MIE& L, Operator RMEANLBERIN, FHFHMEMERSDTLMHNRE LM,

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

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

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

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

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

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

o BEERERMAN,

o FEBNROHGHITIZITRRKE,

e ik (OTA) B OpenShift ] ISV A,

o LEIYIREINT MBS RIFELRWAEFRER,, MIE—MITAT.

4 1E Kubernetes LERE ?

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

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

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

Operator 5 Service Broker BIH5 ?

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

2.1.2. Operator Framework

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

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

Operator Lifecycle Manager


https://marketplace.redhat.com/en-us/products/mongodb-enterprise-advanced-from-ibm
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Operator Lifecycle Manager (OLM) BES1ZHI&£8¥h Operator R L., FAHRMET A BBV AIEH
(RBAC), 7£ OpenShift Container Platform 4.8 FREKIAERE,

Operator Registry

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

OperatorHub

OperatorHub &—1> web #£45l&, HEMEEGAARLNFLFETHER EREM Operator, B
1£ OpenShift Container Platform FRERIAERE,

XETETHEMEA, FLETEREFENEERNIE,

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

it

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

& 2.1. Operator FRZAEEERY

Level Il Level Il Level IV

Basic Install Seamless Upgrades Full Lifecycle Deep Insights Auto Pilot

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

A

ANSIBLE

= GO

A

v

v

P ERERSA R T 904r] i858 Operator SDK B9 Helm, Go # Ansible ThEE R §F #h FF % iX LETh

2.2. OPERATOR FRAMEWORK T8 =

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

OpenShift Container Platform 4.8 R E =k AR T % Operator I 4T 214 &8 H 1%
AT HE., THEFRRAFMINE Operator I H A A Operator SDK pkgman-to-
bundle fs & EBEHH DL, MFTRELIFMER, HSHIBRYHSELIELUE
AR E =,


https://access.redhat.com/documentation/zh-cn/openshift_container_platform/4.8/html-single/operators/#osdk-pkgman-to-bundle
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2.2.1. KR

Operator B Bundle Format 5& Operator Framework B| AT 88K, N ®EMEF NETHEE
B SRE B PRI B F 3, Bundle Format MIA& i1t 7 Operator TTEIEHI L %,

Operator 4 &K 5k Operator B —hR AR, HE LR WA EEHARB IR, FENHH EiFELRE,
ZRBR— N T EZTHESRHEGR, HAPEMET Kubernetes iEH# Operator TR, A, FANER
22T E (40 podman # docker) F1&25 registry (81 Quay) REBMS TEHIENEMEIL T,
Operator JTEIERT LS 1E -

e FRiH Operator IER, MEMFIRRA,

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

o FRFRHIFNATIRIMLEY AP,

o XK,
55 B 10%E Operator Registry #UEE RS, RUWIFLITFEX :

o IZIMHBUHIEERPEDE L—DIE,

o BNMIATEMRIE —NERIRSRA (CSV)

o MR CSVIHBERENHIRE L (CRD) , MiZ CRD ®/lFEFHAEH,

2.2.11. 5558
WP LIER R —H Kubernetes S5 5#., AT E X Operator BIERZE# RBAC 122!,

MBTEEENEFKH—1 CSV, —&IERT, FHEE N CRD AR API B CRD fIF /manifest B
KHR,

mEaEAwRERA

etcd
F— manifests
| — etcdcluster.crd.yaml
| L— etcdoperator.clusterserviceversion.yaml
| L— secretyaml
| L— configmap.yaml
L— metadata
L annotations.yaml
L dependencies.yaml

B ZRINTR
PURXRAE T U SIEFEIRI 2R /manifests B X :

TR AR KR
o ClusterRole
® ClusterRoleBinding

e ConfigMap
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® ConsoleYamiSample
o PodDisruptionBudget
® PriorityClass

® PrometheusRule

e Af

® RoleBinding

e Secret

o RS

® ServiceAccount

e ServiceMonitor

e VerticalPodAutoscaler

WA B E S a LN &S, Operator Lifecycle Manager (OLM) T MRS S BN KR, FHhE
CSV —EEBHEGRAR

AN REVE p A

o [HER CSV G, OLM &MIBRATLENS KR,
o L CSV AN :
o MREENRUELMER, OLM KEHE,
o MNREEN RLIERAKFBRZLIL, OLM SMRHEHRCIEE,

2.2.1.2. 3@

W E L EH /metadata X9 &5 annotations.yaml XX, LXHE LT ESRAMREHE, U
BB A XN A R INBIH A SR R X aE R -

annotations.yaml| 7~

® O

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

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

BRRPHIZERZRIEME A Operator JFHEMB R, ZIMNERBALUEER, Haigilh
manifests/, manifests.v1l RIS DS E Operator JEH.,
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9 BRGPNZBEREDSSWNSITHIBEXHNE R, ZIEREBALUSHER, SaiZilh
metadata/, metadata.v1 &R MAHEEE Operator TTEIE.

AR,

B A INE Operator Registry BT [# B5HEFIK,

o -

M registry ZZEHKT, Operator NiZ1T [ BB EINSTHE,

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

2.2.1.3. kiS4

Operator BIKIHTFITEH 4 &80 metadata/ B X H ) dependencies.yaml X, thXXFRAIER, B
B A F #5888 Operator-version K17,

wEmsIRS, ENTESE—1 type R, ATIREX—IKRITAILE, ZHRH Operator KA
[

e olm.package : b REBIFRREFE Operator RARFIMKFTIT, KIHTHE B BTN BTGB EFIUK
PBHamhA, BN semver, B0, EALIEEEAKIRA, 00.5.2, HAlIEE—RIIARA,
1 >0.5.1,

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

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

dependencies.yaml 3 {43l

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

Lth B

® Operator Lifecycle Manager il I f# #fr

\

2.2.1.4.%F opm

opm CLI TEH Operator Framework 324, i F Operator iR, ERILLEBIT —NE N index BIFHES
SIIROEBINAES Operator B3k, RUTFUHEME, HEREB— NS N indeximage (F5/55) B9
BRER, CHULUFEERSM registry 1, RELEIERH,

10


https://access.redhat.com/documentation/zh-cn/openshift_container_platform/4.8/html-single/operators/#olm-understanding-dependency-resolution
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F51BE—MEM Operator [FRABMIBHEIEE, BRI EZTARGEERITIRHENESTE APIHITE
i), 7E OpenShift Container Platform #, Operator Lifecycle Manager (OLM) ®I@id7E
CatalogSource F5|FAFRBIHERFESIENEF—1 (catalog) , EREMLIHGTER, LU EREE ERE
B Operator #H1TE#,

o HXx%&% opm CLIKFHE, ESH CLITE,

2.3. OPERATOR FRAMEWORK & FHRiEsR

AF PR T 5 Operator Framework #HxMERARIER, S35 Operator Lifecycle Manager (OLM) #1
Operator SDK,

2.3.1. # I, Operator Framework Ri%&

2.3.1.1.#45a (Bundle)

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

2.3.1.2. A aHER

1£ Bundle Format /1, /&SR — 1M Operator B AEBRNARFLR, HEbhas—Nga, i
HEHEIRE Open Container Initiative (OCI) spec B2 registry #1475, W Quay.io 2k DockerHub,

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

2.3.1.4. Channel

Y& Operator & X EHR, AT NI HEHRLER, JELEMIZIERIRMRAE. F10, stable i
BHREE Operator IFTETREMRA, 1R IBEHFTEIF B,

Operator AILAEJLANMIGE, S4ESBHEMNITH R IZINE P EER,

2.3.1.5. 5iE 3L
HiE LR EE RN EL,

2.3.1.6. B IRSS A

EEIRFHRA (cluster service vers:on F#CSV 22— FIF Operator TTEIBOIER YAML 5, A4
B OLM 125 B /12 1T Operator, ©i& Operator Basin &M HITTEIE, ATFERSREEREIR.
AR AFEE R

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

2.3.1.7. #KiHim

Operator AJRER K T £ZH1FIEH 55— Operator, Hl#l, Vault Operator #Kifi F etcd Operator #]
HIERFAEZ,

1


https://access.redhat.com/documentation/zh-cn/openshift_container_platform/4.8/html-single/cli_tools/#opm-cli
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OLM B iR IE R&E I IR R R B P 24X Operator 1 CRD MIFRE 18 EMRA KR KX R, BEIEE
KA EHRAREEFH CRD API BS54 85l H & HE X Operator, ARRIXMEKHIK R,

2.3.1.8. &5 Eig

1£ Bundle Format /1, 5/ GRE—MEURE (BUBRZERR) g, EHFSEXT Operator fifa (2
FEFRTARAR CSV # CRD) MIER., LhZRBITLUIIEEEREEH Operator B Sid5k, FA# M opm CLI
T ERMNMIFR Operator FEANLLLER,

2.3.1.9. &&it%
ZZif Al (nstall plan) 2— N5 T NBIIRESFH CSV ME LB FTIRMITETIR,

2.3.1.10. operator H

Operator Z1¥4E B 1E A —p 4 22 1] A AFRAE Operator ECIE N OperatorGroup X5, LUEE—RIIM A
R HEESEE RN R ME CR,

231N %48

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

23112 RBHEHREE (Registry)
Registry &— M2 7 Operator I BRIEHIEIREE, BN EAEFAE BRI LR,

2.3.1.13. Subscription
1714 (subscription) @it ERERY 4 & HIFIE KR KF CSV &HT.

2.3.1.14. B AEX

FFTAZNG CSV RARIKE —i2, SHMITIPHEFREIRIL. ATLEKREZE Operator, tATLL
Bt FLERRA, RBEERMIRAN, 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 2t %4 ?

Operator Lifecycle Manager (OLM) ®IESBIF &4, BHMMEBEIEFA Kubernetes RERN ARRZF
(Operator) BAK7E OpenShift Container Platform &EE8fFZ1THIXRERARSHIE AR, © & Operator
Framework W—&84%, BER—NHEIES, ATUEN. BitAaT BHMAXNERE Operator,

12


https://operatorframework.io/
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I 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 EKIATE OpenShift Container Platform 4.8 AiZ1T, HiBNEERFEIE AN EREF £iZ1THI Operator #1417
L&, ARIAZF LA, OpenShift Container Platform Web 12#| &Rt — BB RmE, HEHEEN
L& Operator, AR NRFEIBE BRANLMESERAEEE LRIEI A Operator B,

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

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

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

R y CEE ek

ClusterServic csv AR TTEIE, Bl B, kA, EFR. IR HIR.

eVersion

(CSV)

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

ce

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

InstallPlan ip NBEThRESRFL CSV Mk IR RN TR,
OperatorGro  og fHEREBIE R — % 22 (8] A BIAR A Operator E2i& /) OperatorGroup %f
up %, UEE—RIGAZEAHEECERNRIEBRE LHIR (CR),
OperatorCon - £ OLM fMEE M Operator Z [AIBIEBIEIE, BIFATLUEA
ditions Status.Conditions %4, LA\ OLM @ik EF4RE.

2.4.1.2.1. £ BEIR S5 Mk

EFIRS FRA (CSV) 3R OpenShift Container Platform & Hi2 178 Operator W ERAE, BE2—1
FIF Operator TTHUROIEER YAML ;5 5, 4B Operator Lifecycle Manager (OLM) FEREFIZ1T
Operator,

13
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OLM FE 5 Operator lHXMTEIE, UBRECAUEERFPELLIZIT, HELIHH Operator 124
BRI AEFNER, XMEHMRERSITSEEEL ; L OLM MITEF BRI 2 HI/E
rpm. deb =X apk if4F SHIHNER

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

4, CSViLZiZ1T Operator FTRHIRAREBRIR, HIINIHEESHKMIE B E LHIR (CR). RBAC #
M, SERERMELERE, WESEUF OLM IR AR TR Operator IKE NERE.

2.41.2.2. BH¥R

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

R

SEREEIE 5 A LUFE R web $#4I& 89 Administration —» Cluster Settings —» Configuration —
OperatorHub TTEEEE B /5 A B KIRIRHH Operator HSEETIK,

CatalogSource ¥ spec 3§83 7 0MAIf453E pod, LAK N5 ARSSF Operator Registry gRPC API BIAR S5
HATIRE,

1 2.1. CatalogSource % &r=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

14
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9

[ o]
®

% 2= T OPERATOR

CatalogSource *f RHIEF, L{EHAEEE K896 42 6 A OB X pod AR —ER 5,
EOEEFMNHRZENR, BEFEEREMEMAEARETH, HFLEXED openshift-
marketplace, EKi\ZLIEIR AR B XRHE H openshift-marketplace & 28], T, FHEX
BNREMZAZENE, {F Operator (NIE XM & ZEA AR,

£ Web 2HIE %0 CLI fp R BRI L TR,

EEE:NELIET

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

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

o HAMNFEM grpc : OLM B R E#LIERM gRPC APl, TERZHUIB R TR Z
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 : RiThEILERE,

e CONNECTING : iE#FIEEZREL,

e TRANSIENT_FAILURE : Zi{@8irEsE (W) &% T R, RS RESE
[@ %] 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

15


https://grpc.github.io/grpc/core/md_doc_connectivity-semantics-and-api.html
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Hth B
e T f# OperatorHub
o ZTHE1RMHH Operator B3x
o B[R
e {#f CLI && Operator BERIRA

2.41.2.3. 111

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

Subscription #5R 7 E17 [ Operator F 4 2HIEMIE, AR EEINARFoIITERH. MR KENE
5, A ATHAER Operator Lifecycle Manager (OLM) BZEEFHF Operator, LUIARERHIALGZ
ITRATAR A,

Subscription X Rl

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

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

1T [H P B9SE R FR AT B2 A Operator M5, {BRESFLAE Operator FEIEMAE, Fla0, HiiE & F Al 6E
2E1E Operator RN ARRFFIR ZITHRAERR (1.2 1.3) HATHNEK (stable, fast) .

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

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

Hth BHR

o ffF CLI &E& Operator 1] KRS

2.4.1.2.4. &R

ZZEi4 (A— InstallPlan SR E ) #@T Operator Lifecycle Manager (OLM) 22 4& sk F2 E
Operator B4FERATM OB —HT R, ZRABEERSRA (CSV) E L

B RLE Operator, £HEE AHMWIRT Operator ZEMRMAF, WTE %0/ —1 Subscription X
R, THKREKT MBFIRITH Operator Al AMATRHER, AR5, THAIE— InstallPlan X Rk A
&5 Operator T iR,

RE, REEUTHERE —HEREITY
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https://access.redhat.com/documentation/zh-cn/openshift_container_platform/4.8/html-single/operators/#olm-understanding-operatorhub
https://access.redhat.com/documentation/zh-cn/openshift_container_platform/4.8/html-single/operators/#olm-rh-catalogs
https://access.redhat.com/documentation/zh-cn/openshift_container_platform/4.8/html-single/operators/#olm-dependency-catalog-priority_olm-understanding-dependency-resolution
https://access.redhat.com/documentation/zh-cn/openshift_container_platform/4.8/html-single/operators/#olm-cs-status-cli_olm-status
https://access.redhat.com/documentation/zh-cn/openshift_container_platform/4.8/html-single/operators/#olm-status-viewing-cli_olm-status
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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

SEAEHTRN A~ F LA,
ERRITIE, OLM ROIBIEENTIR, FHEIHiEER & 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

17
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manifest: >-

name: my-operator

sourceName: redhat-operators

sourceNamespace: openshift-marketplace

version: v1

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

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

sourceName: redhat-operators

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

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

Hth TR

o RUFIEEREIE M RE Operator

2.4.1.2.5. operator 41

F OperatorGroup ¥RE X B Operator 2, 5 OLM &%H Operator 12t % BB, Operator ZHi%k
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, FH3EABITHERE S,
Heth BT

® 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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https://access.redhat.com/documentation/zh-cn/openshift_container_platform/4.8/html-single/operators/#olm-creating-policy
https://access.redhat.com/documentation/zh-cn/openshift_container_platform/4.8/html-single/operators/#olm-understanding-operatorgroups

% 2= T OPERATOR

OLM #=2#t T —1 %75 OperatorCondition 8 E X HFIRE L. (CRD) , BFF Operator 5 OLM #H
BERMER. HE— OperatorCondition FEH) Spec.Conditions #HFAEFEN, NIKKEFLE—H
K0 OLM B Operator IR,

v pa =

ZINER T, OperatorCondition X/ /%% Spec.Conditions #{H, BEEIBFMAE RN
HEABE X Operator WHMLER N IE,

Hth BHR

® Operator 544,

2.4.2. Operator Lifecycle Manager 2214

A¥gmBE T OpenShift Container Platform A Operator Lifecycle Manager (OLM) BY4H {45244,

2.4.2.1. HER =

Operator Lifecycle Manager (OLM) BB Operator X, %3717 : OLM Operator # Catalog
Operator,

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

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

ClusterServic csv OLM RN AREFETHIE : &, A, Bir. iR, RES,
eVersion
(CSV)

InstallPlan ip Catal NEHRESKFAL CSV MBLIRMN RN ITESIR,
og

CatalogSour cats Catal EXNFAEFER CSV. CRD M4 FMEE,
ce rc og

Subscription  sub  Catal FAF&EIRERY S RBIERREF CSV &H.
og

OperatorGro  og OLM  FERETER—an 22 (A FRBIFTA Operator EZiEH OperatorGroup %f
up %, UEE—RIGAERHEECERLIEBRE LHIR (CR),

B Operator iIL A TT O LA T TR -

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

19
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g mEE
HE OLM
ServiceAccounts

(Cluster)Roles

(Cluster)RoleBindings

CustomResourceDefinitions (CRD) Catalog

ClusterServiceVersions

2.4.2.2. OLM Operator

SRBEhFETE CSV RIEEEEMNHIRE, OLM Operator M T EER CSV FURE LHIN BRRF.
OLM Operator AT QAR TR ; B ALAEEMER CLI Fohfl XL RIRE, WBaLtEERA Catalog
Operator OB L TR, XMET R BHNLEI AT LAES R - FgmtihEFRTFRENBREEN
OLM iERE,
OLM Operator FERMUTI/ER :

1 MR AR ERNERRSHRA (CSV) , HRERTHEEXK,

2. MFHRBER, HIBIT CSV WRERS,

==
- CSV wiJiiz& Operator HRERARK 51, F AiZ1TIAREREE,

2.4.2.3. Catalog Operator

Catalog Operator f1 5 RIT A 2R B RS AR A (CSV) LR EIIEEMRRE TR, AL M T m g
FHERRREEEVH IR, FEEAN (LEFEED) ERIARRA,

ERIFTEFRYHEE, EaLBIE—1 Subscription X/ REEBFRIFENHHES. FHER
l(:A:ﬁa%a_:r;g‘:ﬂscource MR, LMERIENER, EXRIEFE, EEAKRAAF—1ESEH InstallPlan X RE A
Catalog Operator fEFHLL T T/ENR -
| EEDNEEFMNENE KR,
2. WREERFUEMREIREITR, MRE :
a. BESIERGMAELER CSV, FIFLEL CSC ARl BT TR,
b. X FENRENKFTE CRD, [ERI N CMBHFTHI TR,

c. W FEANFE CRD, #HEIEEMELN CRD B CSV,
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3. HMEERERTNREITNF VAR ELIANMARIER (RAftExBas)) .
4. MgwBEFRRFMI HFREFECN ORI,

2.4.2.4. Catalog Registry
Catalog Registry #2fif CSV #1 CRD LMEEELBEFOIE, FHEMAE X G S INE M TTEIE,

package manifest 7& Catalog Registry FHI—N&EH, ATFRUHSINRS CSV £MEXHK, BHHE

H, FUEIBMREE CSV. EN CSVBAMEIA TAEHR CSV, ¥HaEH M Catalog Operator 12 T

& CsV BMEIERRIRAMENER, BLLEMBREDPEIRE,

2.4.3. Operator Lifecycle Manager T/E5i

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

2.4.3.1. OLM /] Operator RZEMALK TIEHR

1E Operator Lifecycle Manager (OLM) £8%4tH, LU BIRATFA#R Operator BIZREEFF 2 A& :

® ClusterServiceVersion (CSV)
e CatalogSource
® Subscription

CSV HE X Operator THEIBAIRFE— MM N B RKIENE SR, BRIEMFEMA Operator Registry
APl, OLM XfERBRRFEINEEE M Operator KB &% Operator @B BB AL MRA

A 2.3. B&EEhR

[] Channel Package

Community Operators (CatalogSource)

etcd couchbase

alpha beta preview stable

FEBERIRH, Operator BWEANEH AASFEHR, KT NAE, XBZ OpenShift Container
Platform S EMEH (40 Web Hiias) ERFSAITREHNE LEFRN.
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K 2.4. BRIEPHEHE S FHIHE

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

!

etcdoperator.v0.9.0

|

etcdoperator.v0.6.1 etcdoperator.v0.6.1

FFIE 17 s E B RIRFPIE RS E Y S AE, W eted @R HE alpha /&, fNRITH 7 en&ZE(H
R ARRZENTED, NKREIZTETHIRHT 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 B — replaces 5%, 15BARMEBHBIZEW A Operator, XIEFEHET — M a@t OLM &
W CSV B, BERRIEZ AR HZEH, A EN N ERRRMWAONS :

K 2.5. OLM By el FSiE BT K&

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

|

etcdoperator.v0.9.0

vy

etcdoperator.v0.6.1

Beratheiisara
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packageName: example
channels:
- name: alpha

currentCSV: example.v0.1.2
- name: beta

currentCSV: example.v0.1.3
defaultChannel: alpha

F Tk OLM BhEHEH. AE—NEFR., &S, WEM CSV, B R/IRENSBRMA T Fithik O1E
e A CSV B9 CSV,
2.4.3.1.1. AR E =B

S FROIFAFTISER, BRIEREH Operator XN F 0.1.1 ik CSV, OLM EIHBEIR, FIETT[HBE R
MR, 3789 0.1.3 Rk CSV L T IHMERLERN 0.1.2R CSV, BEXBKR THRRBELEMN 0.1.1 ik
CSV,

OLM @it CSV g EM replaces FEEMIE LERE v BIMIARA, UBEHKEEN 0.1.3-0.1.2-
0.1.1, HAFFELAKRAEIREE., OLM —R(UHAK—1 Operator A, BEEEAHHE L,

MNFIZEE R, OLM %% 0.1.2 ik Operator SRECIAR 0.1.1 ik Operator, AEB%E 0.1.3 ki
Operator B Z BIZR%H 0.1.2 ik Operator, ZEIt, FI%&%EH 0.1.3 hix Operator SHiELELE, =
BRE FH K B ST
2.4.31.2. BT T
OLM AL ERERZ :

o &Y Operator I— P LN EHKEFH B RIR,

e OLM &i&[f7 Operator WFTERA, BEEIEIABRIRDEMRITHRA,

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

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

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

W ABE A fThRAB CSV A

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

ZELLUF Old CatalogSource #1 New CatalogSource 75,

K 2.6. BkidEH

[ Channel Package ClusterServiceVersion — replaces previous version

Old CatalogSource New CatalogSource

etcd etcd

alpha alpha

. .

etcdoperator.v0.9.2

etcdoperator.v0.9.2 _—

etcdoperator.v0.9.0

'

etcdoperator.v0.6.1

etcdoperator.v0.9.0

'

etcdoperator.v0.6.1

PASE
e Old CatalogSource FIBJ{E{A Operator #£ New CatalogSource 15745 s —& #iLI7],
e New CatalogSource F1BJ{E{a] Operator #£ New CatalogSource F1t574 8 — &I,

o MRREREFREH, MRBLAFTERE,

2.4.3.1.3. 5#:% 4 Operator

REBHE R O3 New CatalogSource EE 4 % CSV K HFH A Operator, BB A4, ZREAHEL
skipRange ;¥ #2358 :

I olm.skipRange: <semver_range>

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

LEERPEREHOT, MRENIGE LR — skipRange 7, B HFEIRER Operator FIARANFE
HIZEHEM, U OLM S B EIZIEFHISKHRE,

FlaIREF :
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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,

# skipRange B9 CSV =l

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

2.4.3.1.4. Z-stream ¥

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

WG, OLM AJIRETSRIE Old CatalogSource —EIKER—NEIR, #R7E New CatalogSource H
—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 EHRE X (CRD) F+4 E fEH.

2.4.4.1. R F KGR

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

BEAE—PMREIZEURS—BRAEETN OLM FEM, FFELZE : KN Operator B4 TEIZTT, FREA
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. {RIBIHSCH

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 34l

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. {REG B

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

2.4.4.3.1. BRIEER

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

CatalogSource X &<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
ERRZEHEP, RRAMNKA Operator FEER B FRE—HHE,

2.4.4.4. CRD A%

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. KR SRR
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 ZJHREEK,

AU\ TN
Kubernetes X4 5 API IS A B X BIER 338 T Kubernetes X#&BY Operator FoFiE4THREE B EA,
HE API AEFHZA, Operator Bt 1F Operator X API #1TE#H, 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 T — M #TH spec.newfield %, {B{3=Z vialphal,

&8 Operator AJEEHEZE I spec.newfield 5 A MyObject %R, (X 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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BE— N RKRE, HARATF—T ZRSEH
7 Operator 124t T S£ESCHBTIR, 20 APIARSSH CRD, FTLAIAR—A™ Operator NKHIIEE T
—MNIBEDO, e gERNHKITRIE A B P B £ A B EHLR,
EREMNERT, REFERERAMA, HE, HE—NIEETRIE TR, LBGIESHAf
Operator #1322, 40 : >1.0.0 <2.0.0,

S50 TEaBE TR, Operator fFE BT E#NET OLM FRESEHITRD, WRMAIT
HAETREES, NMRE Operator fFERTEAMUM E—RAETH, NKHITIZERARAIESTEE
HWEFHR, BB ENNCEMERERN LR,

% o
b
. SEHEE 0 TABE & Operator EE B HUKITIT,

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. {KHE S E
LIEEKEGIIN, FEEZE—LEIFEE,

RAIRFELIER (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,

P e R PN
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. KRN 5 R~ HI
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FELLTRBIF, provider (i) =238"1HE" CRD = API BR5589 Operator,

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

o A BIBLLFEKI B,
o BHHNEE—MIN,
e BEIMHNFIRMC, EFAB.

o BARBEAHNAE,
o AFRBEIE,
XE OLM @ 1T 4 R BE 1L B — N =H1,

=~ - MRAFEH
AFI BN API :

o AHMHNEHRE B,

o BHIHNEHRE A,

o AEHMIMNEE (RH#EA2, FEB2) HFEAA,
o B EMHMMNEE (RHEEB2FEA2) #HFHEB.

f0R OLM K TEE#T A RN REE#T B, SNEH B WA AEH A, WFEEFHLEIFAR Operator, B
ERHEFHRE R BT IREH.

X2 OLM @i F+ 2 SREg R 1R B9 55 — = B,

2.4.5. operator 41

AIgER T OpenShift Container Platform 1 Operator Lifecycle Manager (OLM) B Operator ZH{&#
AER.

2.4.5.1. XF Operator

Fi OperatorGroup %RE X B Operator 2, 5 OLM &8 Operator 124t % E&, Operator ZHi%
FBEirdpZZeE, EHEPNER G Operator £RATER RBAC VAR,

X —2H BFrep L 22 6@ fFE7E CSV B9 olm.targetNamespaces S f2 I LIE S 2 FRBE 7T R SR 4L,
SERRR T AR 51 Operator B9 CSV 5261, FEABIHIEREH,

2.4.5.2. Operator AR5
HRLATE—%MH, Operator BIRI#E 14 Operator BB member :
® Operator B CSV 5 Operator A FR— @B L [H H,

e Operator CSV ML EE N X #F Operator A B e 22 A5,
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CSV MR EZEE X A InstallModeType FEXF1 Supported H97 /REFERHM. CSV M 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 1 6n 44 Z2 [ Operator HRIAK [,
AlINamespaces Operator RILAR ¥ A 69 % Z2[AIHY Operator ZHMIRL T (B Frep 4 22 (A

ENEFHE") .

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

2.4.5.3. Binee 4 22 (AR EE

& e] LA#E A spec.targetNamespaces %7/ Operator HE R fp & Birep & ZE[H] :

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

KA A LME R A spec.selector S IR 1512518 Ep R 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 4H, ZHEFFAAMAZEH :

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

name: my-group

namespace: my-namespace

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

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

2.4.5.4. operator 41 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 & B RE 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. £F A apgijniZHl

f# Operator AR, SER=TEEHAE, 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], Hi%%AR InterOperatorGroupOwnerConflict RFE L FHFER T, EEEMLLT 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>
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SRAt wE

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

e delete

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

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

<kind>.<group>-<version>-view <kind> 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—ANBEirmBZE, HPaE* NN CSVARRFEFE 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,

LATEHIM CSV BYIR CSV REFEEHREIR CSV FT/ER Operator HABIEMAEH CSV M A= EN, =
fHpRE HIE CSV,

2.4.5.8. E#A Operator H

#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 FFIRIZ M API, A 7 48# B Operator iﬁﬁéﬂﬁiﬁ%:?lﬂﬁqﬂﬁimﬁ%}fﬁ 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 HZ& &%

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

—MEERER, R8I API BRER Operator HAIBETE & 28 (A X & AT S HER HTR,

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

g S
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BRGEEER DL CSV BAF RS, OLM =& iRSEEF, LUKEX CSV HFMEMPTA CSV H [HIRMER APl 2
£, AEOLM AR EZRERERT HLEE .

o MMRLERN true, B CSV IR API 2 Operator HIR M) API IF5 -
o YREEEAZ,
o MMRLERN true, B CSV IR APl 72 Operator HIRHH API B9F & -
o HNR Operator HE2F S :
n IEEETF CSVHmMELRE,

m fF CSVELNMERT, RERE
7 : CannotModifyStaticOperatorGroupProvidedAPls,

o HNR Operator H 255589 -
m ¥ Operator A/ olm.providedAPIs ;& HHA G5 CSV 1R APl BIFE,
o MMRLERN false, B CSV RH#M APl &2 Operator IR 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 fF CSVELNMIERT, RERE
5 : CannotModifyStaticOperatorGroupProvidedAPls,

o HNR Operator 4H 7288 5H :

® f¥ Operator ZH# olm.providedAPIs & # h HAH 5 CSV 1R API FUES,

A=
Y Operator AATIE X BIBPEIR SR B L im ik T

&R Operator RS ER AT A TIRE -
o REIEERAK G CSV HIIREH API 2@ EEHTEH XM, T8, SHIM CSV 2ERK,

o [GE&Et5E 5 olm.providedAPIs i#1TLHLH, #0R olm.providedAPls & EMEI4 API, T
PRIXLE AP,

o IFfAMA LA FIZEIER API BIFRE CSV MAEEFHHEF, XIErIMREHAPIHZE CSV 4%
WD, FEAATEE @ A EE KNS BRI ZEH) CSV R T A2,
2.4.5.10. Z# /" Operator EE PR

OpenShift Container Platform % fE &8 AT 24 R [E Operator RAIRM AR #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,

2.4.5.10.1. Hftb ¥Fim

o RITIFEEFEIEGIRE Operator

2.4.5.11. % Operator 4TI FEHERR
B 7 BT

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

o REITXIMEnZE[H P %HE Operator 4,
o REITXINE K ZEEFFEZ A Operator 4,
o 7 Operator ZHH1EE N IEMS A FIERIAR 51K & #5

INRLEITRIBEI T Operator 2, NMIASERK CSV, InstallPlan 5HRS KINFH B RiEXE
B2, B, MNRE—mBEEFFELESL Operator 4, NIKREUTER :

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

Hrh count=$57E & ZE (A A Operator HEE,

o IR CSVMREBATTIFHMZ LA A Operator ZHIBron G L2 HIIEFE, CSV KIS ks
K, EE UnsupportedOperatorGroup, bFfER SR CSV &7E Operator AR B indn
BREEFT NS RHNEBER DT NFLIE, & CSVHNEREBER U R FFE M A2
REN

2.4.6. Operator 514

A¥gEMBR 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 K78, RALLFERE T —EREMRIERIBE Operator AF 44
ERE, BEALERT, Operator IREREEEM OLM ZAE R, MiXL(S EEEMRHEMTH R, XL
& 2T LA#E OLM R B 17 th E IR Operator HI4 an B HA,

OLM =24t T —1 475 OperatorCondition B8 E X FIRE L. (CRD) , BF¥F Operator 5 OLM #EH

BERMHER. HE— OperatorCondition FEH) Spec.Conditions #HAEFEN, NIKKEFE—H
K0 OLM B Operator I HF&R M4,

v pa =

MBS T, OperatorCondition X/ /%% Spec.Conditions #“H, BEEIRFMA RN
HEABE X Operator WHMLER NIk,
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2.4.6.2. TFHIEH

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

2.4.6.2.1.Upgradeable (AI#) &4

Upgradeable Operator St RIBA IEINEERBERSRA (CSV) # CSV BIFTARAE L, X—RHTLITIE
RTEEA :

e Operator BMYEshREHEE, RRNEARTREIFA R,

e Operator EFEHUIT—MBEENLHIR (CR) I8, XMNEBYIE Operator E & HITHNFIT
o

Upgradeable Operator &

apiVersion: operators.coreos.com/v1
kind: OperatorCondition
metadata:
name: my-operator
namespace: operators
spec:
conditions:
- type: Upgradeable ﬂ
status: "False"
reason: "migration”
message: "The Operator is performing a migration."
lastTransitionTime: "2020-08-24T23:15:55Z"

ﬂ SRR,
Q False {EZ 7~ Operator RAGFH N, OLM AL EEH#: Operator IA CSV By CSV B F Pending
K

2.4.6.3. Hih ¥R

o ‘&I Operator &4

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

2.4.7.1. nFHFEFR

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

x 2.7.OLM AF8yi5Hn
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B

catalog_source
_count

csv_abnormal

csv_count

csv_succeeded

csv_upgrade_c
ount

install_plan_co
unt

subscription_co
unt

subscription_sy
nc_total

EMAEBRS A (CSV) K, &Y CSV kAT Succeeded LAAHEMIRAAT
(IR AERECH) MaEE. 81 name. namespace. phase. reason fll
version 7%, HEEIIEIRBIRI R OIE— Prometheus Bk,

BRISEME) CSV B E,
I CSV I, 3R CSV MiA4bF Succeeded IR7E (HH 1) SHEHLFIMRE

({E#»0) . &% name. namespace #version 5%,

CSV #HZ K Monotonic 1%,

TRITHHEE,

T,

T RS REIT#, &3 channel. installed CSV #1117 % name 7%,

2.4.8. Operator Lifecycle Manager 89 Webhook E1E

Webhook 7 Operator fEE £ IR IR FEIN RIEFMEFFH Operator #RHIZRIIEZ AT, 8. Bk, &
SHIEL TR, % webhook 5 Operator —REI12#H}, Operator Lifecycle Manager (OLM) ®JLAIE ;X
L5 webhook B4 an B HA,

INFE A X Operator FF A A BN A E Operator & X webhook, & OLM _EizfTHf 89 EE TR IEH
BER, BESHEEHRSKRA (CSV) ,

2.4.8.1. Hfb¥FiR

o Webhook  AfHHEFLE

e Kubernetes 3X#Y :

o IS A webhook

o RHE A webhook

o webhook ¥t

2.5. T OPERATORHUB

2.5.1. X F OperatorHub
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OperatorHub 25 EE IR 5 L A I %L Operator B9 OpenShift Container Platform AR Web 12l
B8\, REAETH—R, BIATMEIEEEERAIA Operator, FPMEREMIIIEELR S, HIRFE
Fi Operator Lifecycle Manager (OLM) 7EE8 BEME b B BN E 1™ ST A &

SSREIE ORI MEI D00 BUT R A8 B Sl 7%

23U

2118 Operator EHAEIT S FIRENIE " R, ZLAEEE,
ZZIIERY Operator B EFEMIIHEMNE (ISV) B9 &, 2B5 ISV AFITaHRME. F ISV X,

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

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

H7E X Operator RBITRINELERM Operator, MIREHRRINEM B E L Operator, NIER
OperatorHub £ Web 1§ & R ERSBEINBE LK,

OperatorHub EBJR{E R#RITEE OLM L2917, XBE— MM AERERS A (CSV) B YAML X
%, HEhaELREMERLIZ1T Operator FFEERIFTA CRD . RBAC #ll. Deployment MR K, ©ib
SERFANMER, NThaeiiiZHFE Kubernetes it A,

Operator SDK AT LR W BIFF & A 513 T & Operators LIFF OLM #1 OperatorHub, MREE—NEE
HEE Ve N AR, 1EFERIESEKEEREI 17 (connectredhat.com) REBIIAIETERR
REIEXAN N ARERF.

2.5.2. OperatorHub Z8#%)

OperatorHub Ul A {421\ H openshift-marketplace 54 Z2 [A] 7 OpenShift Container Platform L&
Marketplace Operator X%,

2.5.2.1. OperatorHub HE X KR

Marketplace Operator B4/ cluster #J OperatorHub B X ¥R (CR) , ‘B OperatorHub
RHEHIENIA CatalogSource X R, HA LUMECLL FIRLUS AN ZREILE X, Lﬁxﬂﬁﬂ%ﬂ\iﬁﬁiﬂ@ﬂ%
OpenShift Container Platform I/ JE& & .

OperatorHub B i Y F iR 5

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

sources: [9

{

name: "community-operators",
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disabled: false

}
]

disableAllDefaultSources @ —1"&%, FTZHI1E OpenShift Container Platform Z3HA[H]BAIA
Be B AR A BRI B kB R A,

Q B B ENER disabled 55 kA2 A2 E T,

2.5.3. A BR
e BXXIR
® XTF Operator SDK
o ENEHRSMA (CSV)
o OLM Hfy Operator ZEMFAH TIER
® Red Hat Partner Connect

® Red Hat Marketplace
2.6. ZI1g1R #t#) OPERATOR Bk

2.6.1. %F Operator B3x

Operator B3¢ 2 Operator Lifecycle Manager (OLM) BT AN TTRIBEMEZE, UEERD LML
%& Operator REMKIT, OLM 844 M B KM RFTHRAZ %L Operator, M OpenShift Container Platform
4.6 FFiR, LEREHNBRMER F5/HF BT TE .

ETF Operator Bundle Format B3R5 Hilk 2 B kMR RLREB, X2— M FAIZHIH, aa8Em—4H
Operator S5 ABMIEHEIEE, BRTUBIBREIBGEIRIERED OLM HRE,

BEE B KHIEHT, Operator WRFRAS L 2L, [BRATRERWMAHER, 75, Z OLMEZIR
PILEINE Y OpenShift Container Platform 5R8f LiZ 1T, ©REBEZEMBEEM R B KRAIZHTH
Fé?()

ENEREEN, EHRBELBRMANE XRIMLOZBCHAE LRI K, ZEGTRTRESEH
HHERAR, URMEREECHNRBIGGRRE T —MAEREE (LR ETAN—H Operator, [
i35 T L EHR BB 2 BRLA AR FR B ],

BF

Kubernetes EEiF AR AP HIBRAOELE AP, EL, M{FEAMIER API B9 Kubernetes
kA B OpenShift Container Platform MR A FF4R, Operator A FMIER API B9 AP,

MREHEBHFERBE XLBXR, BSHZES Operator 5 OpenShift Container Platform i
AHFEAME, LTHESEX Operator EEMMEHRHETIBRNFAER, LUEENER I
PIESEIRE NI - A= P A
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% 2= T OPERATOR

OpenShift Container Platform 4.8 &k Z EHIMRA MR T % Operator ML G £ E&
B, SEERESBANEE LB,

EQIBBEE LB REERET, ELLETM OpenShift Container Platform 4 R AR FEE#H oc
adm catalog build @84, XS EEL MRAFHEFTH, IWESHEMER, M OpenShift
Container Platform 4.6 FF1f, ZLEIRMEMIZRS|IHIG T A, B R EI%/FE R opm
index fp5REEFRBIH R,

L th BT IR
o EEAENBN

\

o TEZPRMLEH{EA Operator Lifecycle Manager

2.6.2. X F4ILIE1R A Operator Bk

1E openshift-marketplace & 22 [B] R BN\ LR UIB IR B RIE, MM B RIEFA fp R 2 A &R Al
ﬁo

LLF Operator BXHB4ZIIEA F ¢

Hx 515 Uiy

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

operators index:v4.8 18" S, ZLIEXRHF

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

operators index:v4.8 (ISV) B9/ fhe ZIIES
ISV & T B R, =
ISV X%,

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

marketplace index:v4.8 Marketplace M3EIAIERY
B,

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

operators index:v4.8 ecosystem/community-
operators-
prod/operators GitHub
O PR R AR BIEX

. EBHAXHF.

2.7.CRD

271 FRBEE FIEE kY & Kubernetes API
Operator f# A Kubernetes ¥ BALE (BE XHIRE L (CRD) ) , LAMEEH Operator EEMBEE LK

LIFHNEMIRE Kubernetes ¥ R, AIEENA T REHEE A M@ T OEMEE CRD KT RE
OpenShift Container Platform &%,
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2.7.1.1. HRE X EGRE X

1£ Kubernetes API F1, resource (F/E) —EME—K API NREMIGR, #i0, NE Pod RIS —
20 Pod %5,

BEX FHREX (CRD) WRIEERAE L—NHFH, ME—BXNRAEE, #H kind, FFRIF Kubernetes
AP| RS 23 M EB ELBEAN L Ap A HA,

BEXFR (CR) M RAKHEE BRI EHF RN CRD 618, HIFrmESREA - EE g
BB IR B,

LA EIE SR INET CRD EEBFHN, Kubernetes API RSG5 ZBRMIEIN AR B E— DA HENERFHH
AUE (e84 ZE[A]) VAR RESTful BREEE, FH RS THEEM CR,

SHEEAMREAEMA T CRD ViRNIR, AIEAKEABRARKARBIIXT admin, edit 3
vnew MNEHABTNR, SEABRAXFNAE CRBINBARXEREFAEH, WITHREH
PR S EISRAH RBAC RigH, BMERE TR,

Operator 2811 f¥ CRD 5{ElF % RBAC RERFMH M EZHITO R —EkF A CRD, £HEE
BRI LLFBfF CRD #RINEI Operator £ A2 ARIEEH, HATERFER.

BRRABEHEIES A2 CRD, {884 CRD BRI A A BEETIA CRD ¥k
BI1# CR,

2.7.1.2. BB E IR E X
EQREEE KR (CR) MR, EHEEAFEMWICE—NEE LFRE X (CRD),

FRFM

e L) cluster-admin i/ 5141517 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 9
names:
plural: crontabs G
singular: crontab ﬂ
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kind: CronTab @)
shortNames:

-t @

{5 /3 apiextensions.k8s.io/v1 API,

NEXIEE LR, XA <plural-names.<groups %=, FEA%EE group 7 plural
FERMIIE,

HAPIEEHSL, APIHR— MBI EHEXANRE, 5130, Job 5 ScheduledJob ZffH
HLEBNI SR, HREIRIMEIE API 4 (40 batch.api.example.com) 1, ST R ENM
HsELREZE (FQDN) ,

187E URL R ERAMRRA LT, B API AR REEFET S NMRAH, i
vialpha. vibeta. vi,

EEBEE K RABFE—NIIE (Namespaced) 1L 252 HMFTATIE (Cluster),
5 URL MEAMNE AL, plural ZE&5 API URL Mt fREg%RER,
IBETE CLI LAREN A FH AT R EEE,

IEEA OB RIR, RETFTLIFA CamelCase,

999906 6 o6 90 —

EBES CLI R B IRE TP IEF R 8,

% BUABRT, CRDMEBEZCHE NWBANEH, SHTMAEUE,
2. 13 CRD X% :

I $ oc create -f <file_name>.yaml

FELUTAIBEHE— RESTul APl iR :

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

BN, LA i R R 2@ s B S 1R -

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

HITE, (RENAI R ZiR R URL ROIEFEE CR, M REBETFIEOIEM CRD X5 spec.kind
?E&O

2.71.3. hEEXHRE XL QIRERHAR

SHEENARINEREEEIAE LHIRE X (CRD) HFHR, 1NREA admin, edit #l view BXiA
SHAR, FRAEEHABRAEREMNL
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FeRFH

BF

B NEBNAERBIENR. NREZHNABRIMWELIRR D AGIHN, NRE
HNEANAEIEHIN, BRIHZRENTFASREEEESIRNAR, fiiN, MRERA
view A 1% F get crontabs FIIIFR, thit/iiM edit 1 admin & &% F %R, admin sk
edit A EEFE 22 E 4B B ER OB,

e A& CRD,

it

1. Y CRD |BEEABRE LY. EHABELE—DNYAML X, HPESEEATEINEREA
BEYHLN, OpenShift Container Platform 124l 28 2T IE ERIFLNRMERINERBEABH,

REFAAE XM 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"
rbac.authorization.k8s.io/aggregate-to-edit: "true"
rules:
- apiGroups: ["stable.example.com"] 9
resources: ["crontabs"]

verbs: ["get", "list", "watch", "create", "update”, "patch", "delete", "deletecollection"] ﬂ
kind: ClusterRole
apiVersion: rbac.authorization.k8s.io/v1
metadata:
name: aggregate-cron-tabs-view 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"] @

ﬂ {# A3 rbac.authorization.k8s.io/v1 API,

QO st i,
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EENKRABFREHNIRIEESNA, Fa0, % admin f edit B &N ASEEARR, X
view AL RIEAR,

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

2. QIRKEAG

I $ oc create -f <file_name>.yaml

2.7.1.4. @80 X402 aE U FR
FEEXFIRE X (CRD) RINELEG, "IER CLIRIBEE LHFKIE (CR) #SE@id X4 EIE CR,

FRFM
o REEENSH CRD RMMEREH,

it =

1. 77 CROIE YAML X4, 7= FTEME L RFIF, cronSpec #l image B7E XL F T Kind:
CronTab B CR %7€, Kind 3B CRD XI&R# spec.kind F£% :

CR B YAML X7~

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

187 CRD FRBYHATNH AP RRAE (RFF/ARAE) .

187 CRD FHYREL,

B ENT REB IR,

BENRNERES (WA) . 4EREF A IHEHIZRSCINTEM PR R 2 BT 5T S 4
EERE TN RERBRM.

0009

2. R XHE, BUEYUR:

I $ oc create -f <file_name>.yaml

2715 ERENER
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BRI CLIH R ERBEPEAENBE LHIR (CR) MR,

FTRFH
o EAENINMMGRZERHBPEFE CRNR,

ff

L=

1 BREFERBM CRIER, 1HiE1T :

S

I $ oc get <kind>

o -

I $ oc get crontab

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

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

I $ oc get crontabs
I $ oc get crontab

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

apiVersion: v1
items:
- apiVersion: stable.example.com/v1
kind: CronTab
metadata:
clusterName: "
creationTimestamp: 2017-05-31T12:56:35Z
deletionGracePeriodSeconds: null
deletionTimestamp: null
name: my-new-cron-object
namespace: default
resourceVersion: "285"
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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 ~AToIE R YAML B8 & LR,

2.7.2. EEBEE NHRE XA TR
AEEAFEZARNE T MASERE AT X YHEE X (CRD) BB E X ¥E (CR),

2.7.2.1. BREXEHRE

1£ Kubernetes API F1, resource (F/R) —EME—K API NREMIGR, #i0, NE Pod RIS —
20 Pod % &,

HEXFEEN (CRD) WRUEEBHAPE N —NHH, W—HIXTRER, F1H kind, FI1F Kubernetes
AP| RSS2 M BB H AN S EH,

BE X R (CR) M RAKFHEE BRI EHFERMN CRD 618, HFrmESEA T B R8I
BRI B,

Operator R1&iT 4} CRD SEIFTH RBAC RIS EME MR EZHIT R —&RFM A CRD, KEFEE
SR A LAF504F CRD 7RINE Operator £ an Bz HAEREH, HAMBERAEA.

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

2.7.2.2. @8 AR B E R
SEEXFRE Y (CRD) RMEELRE, TUEH CLIREBAE LHR (CR) #ISE&E T XA CR,

FRFM
o SEEENSH CRD AMEREAH,

it

1. 79 CR A& YAML X, £ FEBE L FIF, cronSpec #l image BE L F &7t Kind:
CronTab B CR %7€, Kind kB CRD XI&R# spec.kind FE% :

CR B YAML X7~

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

187 CRD FRBYHATRH AP RRA (BFF/ARAE) .

187 CRD FHYREL,

B ENT RV R,

BENRNERESF (WA) . SEREF A HEHIZR ST PR & Z BT ST SR 4,

0009

EERET N REBBRM,

2. flBREXHE, BUEYR:

I $ oc create -f <file_name>.yaml

2.7.23. KREBEFER
REIEF CLI K AR P EENBE LR (CR) W&,

FTRFH
o EAENVINMGBZERHBPEFE CRNR,

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

o -

I $ oc get crontab

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

RREMAX D KNE, EELRIEA CRD AE XM HAHHE R X, WAl EREMR, 5 :
I $ oc get crontabs

I $ oc get crontab

I $ oc get ct

2. AAEE CRMEIA YAML #4E -
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I $ oc get <kind> -0 yaml
4N -

I $ oc get ct -0 yaml

i Bl

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

QO ~AToIE R YAML B8 & LR,

51



OpenShift Container Platform 4.8 Operator

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
e ijj[n] OpenShift Container Platform 4.8 5%
o THADHEEEERHNLET etcd Operator,
ik

52

BN LR FZE OpenShift Container Platform Web 16| & ErTE— 1 0H, XN REIERRA N
my-etcd B9 E,

SinZE Operators = Installed Operators I H, HAKFEE N LRI EHE A HERDN
Operator fFLARBRSSIRA (CSV) FIREAERELL, CSVAFENFEEH Operator 12
HERYE

B
FRALUT&SM CLI FRBIZHIEK :

I $ oc get csv

1E Installed Operators TIERH, = etcd Operator EE R S 15 AR,

IE#0 Provided APl FF7R, 1% Operator 12t 7 =R HIR, SIE—MAT etcd Cluster BIHTR
(EtcdCluster HR) . XENRUTHEARNSHNEMRE Kubernetes ¥R (41 Deployment

= ReplicaSet) #H{Ll, B2/ ETERE etcd P,

. HEE eted 5B -

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

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

= example etcd &£8%, A5 R Resources Wi+, A LERUEINESER%H Operator
B30 BN TR,
BB A 7 ZEEMITE PR EM pod 150 $IEZEM Kubernetes AR5,

HETBEHEE edit ABNAERPET LR, EEMMRNARREES (KHIFH etcd &
), XESPIRBETE P LER Operator UBBIARERE, MESRS—1F. MREMFH
A X —AF, TEEEAATERUTRSRNAE



BI3ITAIES

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

MEBBT —1 etcd &8, % pod B1TAWY), HERBEFNT RZAEBE, ZREGXT S RN
HEMFEEHE, REENE, EFSLNINRMNEHBEEASNF LA AT L ZB8IBBERTH
N AR,
3.2. Ean B ZE A& E OPERATOR
INREEFEIE AT Operator REMNREFLL AR, EAILALLEBIBRSSBI75 4F Operator REEFH1T 15
Eldp & ZE (A,
3.2.1 FoR G

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

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

3.2.2. X F £ OperatorHub %% Operator

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

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

LEEFIRA, BN Operator HIELL T HIAIKE :

REEX
EFBEEEPRE Operator B ER R,
BEHLE

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

BEAESRRE

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

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

e T f#& OperatorHub

3.2.3. [ Web #£l& M OperatorHub %4

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

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

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

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

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

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

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

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

b. EFE—IEHIE (WELITHTA) .
c. WIETERER, EEBIHFIIRMERE,
6. mifi Install 8 Operator At OpenShift Container Platform & &% _E BT ay & 22 B/,
a. fﬂ%ﬁ?ﬁ?%ﬁﬁth)ﬁ%ﬁ%, T B A TR SIHREIFE Upgrading IR, BEEHKFFMAR
i‘ﬁﬂ;" Plan TTE#LERE, 1THBIFATAREFZE R Up to date,
b. #IREFET Automatic H#EAZREE, AXREKEFAAISENERTEH Up to date,
7. T RBAIIREE S Up to date f[5, 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, NHRAZEH Copied,

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

openshift-operators W B ) pod WHT, X7 Workloads - Pods Il i F iz & [F] & LAE
#H— S HE R R,

3.2.4. {# A CLI M OperatorHub %%

IRBJLAMER CLI M OperatorHub &% Operator, A wMER OpenShift Container Platform Web 221l
B. EM oc B ROBHEHR— MK,

FRFM
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FEIZEHIES
o HAHES Operator ZEAPRAIM - /i[7] OpenShift Container Platform &&%,
o EIMMAMRTLE oc M4,

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

I $ oc get packagemanifests -n openshift-marketplace

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

couchbase-enterprise-certified  Certified Operators 91m

crunchy-postgres-operator Certified Operators 91m

mongodb-enterprise Certified Operators 91m

etcd Community Operators 91m

jaeger Community Operators 91m

kubefed Community Operators 91m
L3R FATEE Operator B E &,

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 2.5 3& &8 Operator 2H,

INRELREM Operator X SingleNamespace 1=, M&%EEYM Operator H, NwAZi]
21

1£1:#F SingleNamespace &R, ZREH Web 2B IRARTEE B B HE
4h I8 OperatorGroup #1 Subscription i Rl &,

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

OperatorGroup X &R =l

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. QIE— Subscription R YAML X4, LUMEH Operator iT [ — £ 22H, 40 sub.yaml :

Subscription X 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 9
config:
env:
- name: ARGS
value: "-v=10"
envFrom: a
- secretRef:
name: license-secret
volumes: 6
- name: <volume_name>
configMap:
name: <configmap_name>
volumeMounts:
- mountPath: <directory_name>
name: <volume_name>
tolerations: @
- operator: "Exists"
resources: m
requests:
memory: "64Mi"
cpu: "250m"
limits:
memory: "128Mi"
cpu: "500m"
nodeSelector:
foo: bar

Q *FF AllINamespaces ZEEXFEA, 157E openshift-operators ta & Z2[H], &, K
SingleNamespace ZE&E1E 3 IR EMHE K 2 — & 22,
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FE1T 1 BISHE R B R,

E1TH B Operator B9 F5.

121t Operator BB FIRM AR,

BXRERZEE, & openshift-marketplace Fi TZi\B OperatorHub B KR,
env SHE L FETH OLM A8 pod FATE RS FHIMNE L EFIR,
envFrom S E L BEERHFPERINE L ERIRIIER,

volumes Z#{7E X OLM fIi2#) pod LRI BIIR,

volumeMounts 23 Y. OLM flIEH pod FRATIFEIER VolumeMounts 5K, 0R
volumeMount 5| HARZER &, OLM FiEEBZE Operator,

tolerations Sy OLM /&8 pod % X Tolerations %%,

resources S5 OLM BIEM pod A B2 E L HFREH,

D00 990990290000

nodeSelector Z#°/ OLM |88 pod E . NodeSelector,

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

LR, OLM B 7 ##RTi%R) Operator, Operator BUSEEEIRSSARA (CSV) N HINTE B hrép £ 22 (A
H, E Operator 1289 API 7] B F 6,

Hith BT
® 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

o 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
BB AN FALE Operator BB,
g0, STLMERLLT sub.yaml X% % Red Hat Quay Operator, & JHFhRA 3.4.0 :

AR ERI Operator MRAMIT 5
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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 KPRV EATARARUS, NI AERZES Manual, T XIFE1E
BAFAREIEHBRE, BERERED CSV A UTR LRI Fohitt,

9 B Operator CSV BIRFE AR A,
2. 1| Subscription X :
I $ oc apply -f sub.yaml
3. FE SO IBM RS RILISEK Operator &%,

Hith BHR
o FrhitAEFLIER Operator BHT
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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. X F{E M OperatorHub %% Operator

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

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

RENIRA, BTN Operator HE L TR INE :

REENX
B EPRE Operator W EM AL,
BEHE

JNRFEA Operator A& MBS, N EEEEEITEBNGE, F0, FEiBid stable JEHR
E (MRTH) , WMFIFRFPEFEIDEIL,

Bt AE SRR
R LA BB E F o B #T.
NREF BB R B LM Operator, N HFTESHE A 1% Operator BIFThHRAES, Operator
Lifecycle Manager (OLM) ¥ BzhH#HY Operator Biz1T6I, MILHEANTF,
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 #2#l& M OperatorHub Z22& 317 [ Operator,

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

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

it

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

2. HBEEEM Operator (R TIESTE Filter by keyword fEHHE AT X #F) , Hl0, HA
advanced X% #; Advanced Cluster Management for Kubernetes Operator,
1834 B AR IR R AR A TheE o e T, fBIin, MNRIEHEE Operator TR FFEEFIMERTIE, 15
1%%¥ Disconnected,

3. 1EFE LI TRE%{E R Operator,
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p= =1
%% Community Operator REHLLIE&R B INIEFE X Operator ; IS AHINZE
EAEIREE,

-

4. |71 Operator {§ 2 F H.; Install,
5. 1% Install Operator TTHE M :
a. fEELLTF—T0 ¢

e All namespaces on the cluster (default) £ ZII< ¥ Operator REZRZZIA
openshift-operators ep £ 22 [f], LUEMEREPIIMAM QA AMER, 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. WETERTER, B 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. #NREFFET Automatic #LEREE, AJRTSKEFTHAISEMIER TEHN 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,

MEREE :
a. 17 openshift-operators 1E (#NR%EF T A specific namespace... ZERER) FH
openshift-operators B ) pod WE, iXRTE Workloads - Pods Il i A & [F] & LAE
H— 35 HEPRER PR,
4.1.3. {8 CLI M OperatorHub %%
IRAJLAMER CLI M OperatorHub &% Operator, A wMER 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

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

couchbase-enterprise-certified  Certified Operators 91m

crunchy-postgres-operator Certified Operators 91m

mongodb-enterprise Certified Operators 91m

etcd Community Operators 91m

jaeger Community Operators 91m

kubefed Community Operators 91m
10K TS Operator BB 3%,

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

3. —/ Operator A (F OperatorGroup X RE X) , EHEAFEFEBITMAZEE, EHEFNE
Operator ZHAERIMI A & 22 (A R BYFF A Operator £ AT I RBAC i IAIFX R,
1T Operator By % Z2[A| /TR B 5 Operator LB X8 ALY Operator 4H, "X
AllNamespaces &3, th a5 SingleNamespace &=, IREE[HEFH AllNamespaces &%
Operator, | openshift-operators #p# 22 A 2. A& L8 Operator 2H,

INREL LM Operator %M SingleNamespace &=, ME&AEE LM Operator 21, M7
22—

e

1£1%+F SingleNamespace &=, 1ZREH Web BHI B RARIER A BEhNE
4012 OperatorGroup #1 Subscription i Rl &,

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

OperatorGroup X &R =l

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

%IF AlINamespaces & EXEF, 15E openshift-operators fn 22 (A, F, 5
SingleNamespace ZE&E1E R AT EME K 2 —dp & 22,

BT SERI B R,

o
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B
D
it
s
e}
&
=)
R

Z1T %8 Operator BI& TR,

1214t Operator B F IR AR,

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

volumes S 7E 3 OLM fIiZ# pod LRI BTIR,

volumeMounts SE Y OLM 63 pod A FIETEH VolumeMounts FIIFR, 1R
volumeMount 5| HARZER &, OLM FiEEBZE Operator,

tolerations %1y OLM 03 pod E X Tolerations 5%,
resources %% OLM BIEM pod HATE B2 E L HFREH,

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

D00 99090000

5. fi|# Subscription X :

I $ oc apply -f sub.yaml

LERf, OLM B 7 fi#Ff %R Operator, Operator BIEEEIRSShRA (CSV) N HINTE B Frép 4 2]

H, H Operator #2{t# API 1 0] FA F A&,

Hith B

® XTF Operator A

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

FRFM

it

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

e B%% OpenShift CLI (oc)

1. @i X & startingCSV FE%, f8— Subscription X[ § YAML X, MBS ERAH
Operator 1] [ — & 22 [H, ¥ installPlanApproval FE& % &N Manual, LUEEEEHEFE
BHFHIRRAES B IE Operator BEIFA,
g0, STLMERLLT sub.yaml X% % Red Hat Quay Operator, &[T FhRA 3.4.0 :

AR ERI Operator MxAMIIT 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 PRVEATARARUS, NI AERIZES Manual, i1 XIRE1E
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. Ft S EINREITRIASERR Operator &2,

Heth BHR
o FIiftEFIIEM Operator B#T

4.1.5. Operator T{F {1 #f Pod IRi&E

EIAER T, Operator Lifecycle Manager (OLM) FE%% Operator E8E Operand T #ES, &%
pod MEBEMEE worker TTm L, FAEEGR, EAILUERT LRSS, TR RAEEFERTE EEH
¥ Operator #1 Operands & E4F E 17 o

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

1 RIFBPEMNER, HBE pod WBERT mR—AH TR, RATH, EEIEIERZE, 1 node-
role.kubernetes.io/app, FAFIMRT m. &N, FANSRERBEZERE T RN, W
myoperator, FELUG S TR E R LIRS AE I E £ BT kTSR

2. MREHEREEBRFENEN pod TREET R L1217, RFEREXBIITIEAEMEE EMT
=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 EIAER pod ATLURE.

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

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

B B %R %M Operator, A RILELNIB AU — NN BRER, XFERIE Operator IEMBE
Y BGR (CR) MEBRWB A, FEik, Operand pod MEBRIEE T L, BRIE Operator EE M A 2ZE
B RERBEESE RN RHTR, EXMERT, T2NAXNEE XM pod KB,

R
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HAWBUIR
o FHAT RFHBERMNTRAEMR
o BIRRINBSEH T RILFSS

o R RIEFHRIMAROUIEIE

4.2. B EEH) OPERATOR

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

4.2.1. #% Operator B

B %M Operator WITHIEE— N EFHIE, FBTRERFZEI Operator WEFHT, el LIBEREFHIIE,
LAFF I8 BRER F+ M B FT B I B #T,

1T H R BB R 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) .

% o
A IR BEfS B =4 M Operator oM Eb Y BIHIE [HBUAIHE,

LINEE I WA Labs ELL TN AER, TIEEIEE A M#ESEHH Operator :
® Red Hat OpenShift Container Platform Operator Update Information Checker
IReT LUE R N AR 3R E T Operator Lifecycle Manager B Operator, FERREARZAH OpenShift

Container Platform R4S IEE N BB ] F Operator fkA, FAEEETF Cluster Version Operator
Operator,

4.2.2. Bt{ Operator BB H/HiE

& BT LUEF OpenShift Container Platform Web #2HI& B Operator IR HHHE,

R

ANSRTT [ AR AL HE SRR % B 1 Automatic, NIEFTTTERIEFTIAHE FIREFTHY Operator AR AN LAl
B, INRHLESEREIL N Manual, T FFESh G BRI BT,

FRFH

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

Y=

1. 7£ web ##I 5 #) Administrator YL, S#1El Operators = Installed Operators,
2. RIGBEBRREHIMER Operator &5,

3. = Subscription TR T,

65
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4. = Channel EYEETITER B R,
5. REFRNMNEHIE, ARR Save,
6. XFHE Bt ERIE 1T, BEHBIFIE. REE Operators - Installed Operators I

m, IEEREHRIHE, TlE, KSR Succeeded 1 Up to date,
5 FRAFHHARIEAIT I, EAILUM Subscription £ fh Fohitt A B #H,

4.2.3. Fohith LR Operator BE#T

IR B LLER Operator BT F#XE N Manual, NIEEYFIEFILESR L AT EHN, EFHARRERND
IMFChLAEEF,

FRFM

e 2 HIfF M Operator Lifecycle Manager (OLM) %#2H Operator.

ik
1. 1£ OpenShift Container Platform Web %5 #) Administrator Y&/, # A Operators »
Installed Operators,
2. WFEEEFEHM Operator & 7~ Upgrade available )X 5., sIZEE#H B Operator BIA TR,

3. /R Subscription TR T, EfAIFHEHENEIHERTE Upgrade Status i 7R, HI40 : EREE
£ 7R 1requires approval,

4. = 1requires approval, A5 Preview Install Plan,

5 KENHEAAFEHNEERE, EHERE, = Approve,

I3

6. IR[EZ| Operators - Installed Operators TTHE, LUGIEEHIEE, TRE, KERELH
Succeeded #1 Up to date,

4.3. NEE AR OPERATOR

TENLEaE M R LAFTE R OpenShift Container Platform ££2% LB Operator Lifecycle
Manager (OLM) %%&#) Operator,

4.3.1. 5 Web 5] & MEEE I Operator
S AT LUMER Web & MAR %L 68 4 22 7] f I PR B R %EH) Operator,

FRFM

o {HFAEZA cluster-admin FUBRANIK /17 [7] OpenShift Container Platform & Web #4514,

it =

1. A\ Operators - Installed Operators 1, fE Filter by name FE&R B IR i A KB,
DEHEIEER Operator, AERE.

2. 7£ Operator Details TTE AT, M Actions 53R H%# Uninstall Operator,
bR £ 7R Uninstall Operator? X[ 1E#HE, 1REZIE :

66



BAEEERES

HBR Operator FRBMREMEE L FHKIRE L KZEHIR, WF Operator EERHERE T NARE
B, SERETIERBTEER, WXL ARFEMEETT, SEFIEFE,

L3R ESHIIER Operator LAK& Operator 83 # pod (#H) . fEfa Operands #1H Operator &

EHYE (815 CRD 1 CR) #MASHEMIER, Web $2§IE& J—LE Operator & A FRRF T
i, E1EEIE; Operator GMIERX L, EalaeHEEFoIMIER Operator CRD,

3. 1%#F Uninstall, Lt Operator 15217, FERBEWES.

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

SERFEH
o (FHEA cluster-admin RN 147 OpenShift Container Platform &2%,

o BEETIFIL L% oc s,

it =3
1. 3@5T currentCSV FERKE B 1T Operator I AETMA (40 jaeger)

I $ oc get subscription jaeger -n openshift-operators -o yaml | grep currentCSV
=1
I currentCSV: jaeger-operator.v1.8.2
2. MERITE (40 jaeger) :
I $ oc delete subscription jaeger -n openshift-operators
=1
I subscription.operators.coreos.com "jaeger" deleted
3. A LE—%HH currentCSV 1B &R B trap £ 22 (A A 4B K. Operator B CSV :
I $ oc delete clusterserviceversion jaeger-operator.v1.8.2 -n openshift-operators
=1

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

4.3.3. RI#T RIB9T

£ Operator Lifecycle Manager (OLM) #h, #NRMEITHBES| ML ITEV M BI5 &I Operator,
& 5] LATE openshift-marketplace #p % 22 [A] R B B LU R SR BVE L -

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

it Bl

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

R, TTHSEFXNRBCEAE, Operator TEREZLSHFA L.

e LGRS HBRIT . SREFARSSARA (CSV) REAMAE XN RERIFTRWBIT R, EFHAURIHE, OLM
KEFHRE Operator WIEFAARA,

FoRFM
o BEHE—DRMEITH, FTEHERTRED] RIBHA R ER.
o CEHINT LAY F IERAR IS 2 Bk,

i =
1. MZRZ% Operator H#r £ 22 (5] 3K EX Subscription #1 ClusterServiceVersion X R ZFF
I $ oc get sub,csv -n <namespace>
=1
NAME PACKAGE SOURCE CHANNEL
subscription.operators.coreos.com/elasticsearch-operator elasticsearch-operator redhat-
operators 5.0
NAME DISPLAY VERSION
REPLACES PHASE
clusterserviceversion.operators.coreos.com/elasticsearch-operator.5.0.0-65 OpenShift
Elasticsearch Operator 5.0.0-65 Succeeded
2. THIBRITI -

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

3. MHFREREFAR S hRA

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

4. 7% openshift-marketplace &p+ 22 [f] IR BR A A SR IUAS VR 1 B9 & FRFNAE K EC B PR &Y

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

I NAME COMPLETIONS DURATION AGE
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job.batch/1de9443b6324e629ddf31fed0a853a121275806170e34c926d69e53a7fcbccb  1/1

26s 9m30s
NAME DATA AGE
configmap/1de9443b6324e629ddf31fed0a853a121275806170e34c926d69e53a7fcbccb 3
9m30s

5. MERVE -

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

IXFE R AR Z R ER TS A Vi [P AR B Pod AR EHOEE.
6. MPRECERRSY :

I $ oc delete configmap <configmap_name> -n openshift-marketplace
7. 1E Web 2% & & B OperatorHub E# &% Operator,
o MEREBEKINEHFRE Operator:

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

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

o MERETHNIE

e MEBEELPKI (BEXCAIES)

4.4.1. ZZ& Operator W IBXE

INRECE T ERESEREHE ORI, FH Operator Lifecycle Manager (OLM) iZ21T#J Operator &4fE&H
BHELMWEESERE AR RE, SHEEMLALIETEE Operator BT H REBZ X LERIBIXE,

H5E
BAE I NEAIZE Operands 22 pod FHIR BN BIMEL &,

FRFH

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

it =

1. 7 Web #4& A 3/ ZE Operators = OperatorHub T,
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2. % Operator 35 Install,

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

e HTTP_PROXY
e HTTPS_PROXY
e NO_PROXY
40 -
WAL ERSubscription X 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 ENERSEEIAE L
KREXE,

OLM X LB EBE N —NHTAIE, MRED BT —NMELE, NFAE=NEEEFTH
hER, FEEESCRMRIMETBFITHM Operator &,

4. mili Install 8 Operator AIHEATE Ay & 22 [A]{E A,

5. 2 Operator B CSV HIIEMEX L ZERAfE, EAURIEMRERREIXE T BE UCEINEE
£. g, =R CL:

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

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

442 3 FABENXCAIED

LEMTEAFAREMFRERERINEE L CAIETR, Cluster Network Operator &4 F F iR EB91E
FHRG CAIEBEFHN—MHE (bundle) . ERILUHXNEFHIMFE5FEA Operator Lifecycle
Manager (OLM) E£iz4TH) Operator 1, fAREBAE—1HEIA (man-in-the-middle) HTTPS I8, XfF
%Eﬁo

FRFM

o {HAHEZA cluster-admin BRI 7 177 (7] OpenShift Container Platform 5 5%,
° ﬁﬁﬁ ﬁﬂ H%%j/d\\j]ﬂ E L-EX CA 'LIE:E':I:%E¥

e £ OLM E&EHZ1TATFEM Operator,

it =
1. TE%#7E Operator 1] MBI R ZE A P A —DERERS, FHEEUTIRE :

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

@ mEBHAT.
9 7&K Cluster Network Operator ¥ A& FHHA .

fIRLREMRSNE, ERIMERASHMATHIETRATESR

2. BEFHEH Subscription X R, FHEEE spec. conflg 9y, 4ER A trusted-ca ER BB ST F
NEBEBIFEEE L CAM pod FHIEN B2

apiVersion: operators.coreos.com/vialphai
kind: Subscription
metadata:
name: my-operator
spec:
package: etcd
channel: alpha

config: ﬂ
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selector:
matchlLabels:
<labels_for_pods> 9
volumes:
- name: trusted-ca
configMap:
name: trusted-ca
items:
- key: ca-bundle.crt ﬂ
path: tls-ca-bundle.pem 6
volumeMounts:
- name: trusted-ca
mountPath: /etc/pki/ca-trust/extracted/pem
readOnly: true

NRAFFE, 1HRM config R4

B EFRZ LAPCER Operator IR pod.

Bl —" trusted-ca 4.

ca-bundle.crt FZ/F S B BRSTHE,
tls-ca-bundle.pem & E{F N EC BRI EE R,

A — trusted-ca BH#,

Q90009

4.5. & OPERATOR K%
T f# Operator Lifecycle Manager (OLM) FBIRZURE, X FREMIAIK B REE Operator BRI 1HIE

BEE, OLM miLE T #1T RN X B RRMR S U RAITHIRE, XIEEEBIT R - BiFihiEag
Operator BZ1TR M.

4.5.1. operator 1] iR B
TR AT s AR RO 2R 8
41T HERKRER
®R ik

CatalogSourcesUnhealthy RAF@ETHN— DS DB KRR,

InstallPlanMissing FR DT IR R E TR,
InstallPlanPending RN REIT X IEEREH,
InstallPlanFailed TR 2R & 11 X1 SR
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p= =1
EKIL OpenShift Container Platform £2% Operator HH Cluster Version Operator (CVO)

B, ©Bfili%HF Subscription XI5, 2% Operator B Operator Lifecycle
Manager (OLM) &I, ©1 &% Subscription X%,

Hi 5w
o Rl RIBYIT

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

I&A LUER CLI &F& Operator 1T K,

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

e B% %k OpenShift CLI(0C).
i =
1. FH Operator 1T :
I $ oc get subs -n <operator_namespace>
2. {#F oc describe fp 5% Subscription FR :

I $ oc describe sub <subscription_name> -n <operator_namespace>

3. ek, $E Operator 1T HAR 2 EYH Conditions #f 4. 7ELL T RAI
#, CatalogSourcesUnhealthy &4 XEVEH false K&, R NFTAER HBRIREEERE :

=1
Conditions:
Last Transition Time: 2019-07-29T13:42:57Z
Message: all available catalogsources are healthy
Reason: AllCatalogSourcesHealthy
Status: False
Type: CatalogSourcesUnhealthy
y =

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

4.5.3. fFf CLI &%& Operator B ERIKAS
KRBT LUER CLI &%& Operator B SRIRAPIRA.

FRFM
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https://access.redhat.com/documentation/zh-cn/openshift_container_platform/4.8/html-single/operators/#olm-refresh-subs_olm-deleting-operators-from-a-cluster
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o ATLUFAEA cluster-admin B&MAE iR EEE,

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

it

1. SIS REEFPEFIE, Fl0, KLk openshift-marketplace #3422 (6], 1%an 422 (A
FERESCRMBXIR :

I $ oc get catalogsources -n openshift-marketplace
i Bl

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

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

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

ELEAIRE S, KEMRIMIASE TRANSIENT FAILURE, IHiRASRT B FBREILERER
H R A] R,

3. B OIR B SRR ey & 22 (R R EY pod -

I $ oc get pods -n openshift-marketplace

=1

NAME READY STATUS RESTARTS AGE
certified-operators-cvonn 1/1 Running 0 36m
community-operators-6v8Ip 1/1 Running 0 36m
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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, REIZemAZERGHBFKRUE— pod, ERIEAIRAGI
&1, example-catalog-bwt8z pod FIRZA 2 ImagePullBackOff, LHIRASRRAIEE RIRIZES|
BREFEE R,

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

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

=1
Name: example-catalog-bwt8z
Namespace: openshift-marketplace
Priority: 0
Node: ci-In-jyryyg2-f76d1-ggdbg-worker-b-vsxjd/10.0.128.2
Events:
Type Reason Age From Message
Normal Scheduled 48s default-scheduler Successfully assigned openshift-
marketplace/example-catalog-bwt8z to ci-In-jyryyf2-f76d1-fgdbg-worker-b-vsxjd
Normal AddedInterface 47s multus Add eth0 [10.131.0.40/23] from
openshift-sdn
Normal BackOff 20s (x2 over 46s) kubelet Back-off pulling image
"quay.io/example-org/example-catalog:v1"
Warning Failed 20s (x2 over 46s) kubelet Error: ImagePullBackOff
Normal Pulling 8s (x3 over 47s) kubelet Pulling image "quay.io/example-
org/example-catalog:v1"
Warning Failed 8s (x3 over 47s) kubelet Failed to pull image

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

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

FERImErRAE S, ERHERRETBENRSFRGER R Em I AR E. Fla, R
BRI AT BE EEER BB R EIEM registry A,

Heth BT
® Operator Lifecycle Manager #:2#175/E — Catalog iR
e gRPC X#f : ERERE

o MFLE registry 1/jI7] Operator BFR

4.6. E1E OPERATOR &4

ENEBEER, B LUFER Operator Lifecycle Manager (OLM) &I Operator 5.
4.6.1. B3 Operator 514
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https://access.redhat.com/documentation/zh-cn/openshift_container_platform/4.8/html-single/operators/#olm-catalogsource_olm-understanding-olm
https://grpc.github.io/grpc/core/md_doc_connectivity-semantics-and-api.html
https://access.redhat.com/documentation/zh-cn/openshift_container_platform/4.8/html-single/operators/#olm-accessing-images-private-registries_olm-managing-custom-catalogs
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YENEREIER, MOUREEERBEH Operator IREM., ZFFM Operator &, UFTE
if, Spec.Overrides [£5/ B Operator &%= Spec.Conditions [F5I/RBIS4, UEREFEIER
A LU Operator [ Operator Lifecycle Manager (OLM) & T A IEMRRSHIE R,

FINER T, OperatorCondition %R {Z1E Spec.Overrides #4H, BEIIREHFEIEA
N1k, Spec.Conditions BULAREFE, BEEI#A A RINSKE B E L Operator i#
" BTN Lk,

g0, — Operator WERIIRA, BHRASSMERFAALN, EXMHBERLT, REMEEAFAATHH
B, EABSRFEEF K Operator, X ATLLEIT7E OperatorCondition %158 Spec.Overrides %51 #3710
type 0 status k& & Operator 43R LI,

SeRFH
e B4 OperatorCondition X[ H Operator, {#F OLM &4,

it =

1. %% Operator #J OperatorCondition %% :

I $ oc edit operatorcondition <name>

2. TEXTRAFRIN Spec.Overrides #14H :

Operator FHEZRHI

apiVersion: operators.coreos.com/v1
kind: OperatorCondition
metadata:
name: my-operator
namespace: operators
spec:
overrides:
- type: Upgradeable ﬂ
status: "True"
reason: "upgradelsSafe"
message: "This is a known issue with the Operator where it always reports that it cannot
be upgraded.”
conditions:
- type: Upgradeable
status: "False"
reason: "migration”
message: "The operator is performing a migration."
lastTransitionTime: "2020-08-24T23:15:55Z"

ﬂ RFEHEEAFABREREERD True,

4.6.2. B#T Operator LU{# A Operator &4
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BAEEERES

Operator Lifecycle Manager (OLM) =Bz NE N EFT AR ClusterServiceVersion HiR | iE—
OperatorCondition %R, CSV AHIFTERS K ER#HKEF RBAC, LUES Operator AR
OperatorCondition X H,

Operator {E& A FF & H B 2 8 Operator K{#F operator-lib %, LUEFEH OLM FE Operator }= =
ALUABEHONEY., NEERREZHELUS Operator 41X BN Operator FEMEZER, HSH
Operator SDK X#4,

4.6.2.1. HBEEINE

HTHRERERS, OLM il HNTERE OperatorCondition IR XRAFHALKM., Hit, EFF Operator
5489 Operator, 7EF pod BIFKZEIRIILE N true BIN X B ERINSEH, XN Operator 124t 7 — N5 R
H, ATERGEHNEBIRE

4.6.3. Hf 5HIR

® Operator &4

4.7. RTFIEEBFEIE L OPERATOR
SREE O A LUMER Operator A E M P &% Operator,

Hith BHR

® operator 4

4.7.1. T % Operator ZE K

Operator AJRER B[ N RF 71217, BFREMARENINRBAIEERE, Operator Lifecycle Manager
(OLM) FZ cluster-admin f{[RF 71217, BRINERT, Operator FEREEERSRA (CSV) Hi5
EEENRE, OLM ZERFMEEF Operator,

NHAR Operator AR SEBESEHMNER, FEBATEER OLM ARINR, SEHEE AN
Operator RINEIEEFRIF 5 5 #% Operator, SRR ML ARG —L T B AE MR L5 RS IK -
REEH T2 Operator B8 SLIFHIIRIE,

ST A LU Operator HEMKF 7 —HABRBIARSSIK F < BE, BRSSIK P 7E Operator EXERES, B
HERETFAGRITAES] (RBAC) #LNSERBR S IET S ERN R NIZTT, Eik, Operator Bik
PUTIX LR R BR#E S 1 RO (T34

L {#EF Operator H, EFRHHRMAF A LLREEFARSEEM Operator, Kk, ¥% Operator
Framework TER IR SMIRMHLAE LA, NEMA Operator MEN ARRFIRHEEESHAELE,

p= Y=
Subscription X RHIE T A BRI AI2H] (RBAC) REIRFMAEHHER edit 5%

admin AGMA, B2, OperatorGroup X R RBAC ; BZAEMHLIER AR IEE
FA &% Operator, Tili%2%& Operator 20 5L E IR HERENR,

1249 Operator ZHGBR S5 F REAFSIHF R LT ILA ¢

e APIService #1 CustomResourceDefinition ¥5R&H OLM {£F cluster-admin & &3 0)/i#
RRiME Operator ZHAEREXBIAR 55K 1% F B A X L BRI PR
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https://access.redhat.com/documentation/zh-cn/openshift_container_platform/4.8/html-single/operators/#olm-operatorconditions
https://access.redhat.com/documentation/zh-cn/openshift_container_platform/4.8/html-single/operators/#olm-understanding-operatorgroups
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51% Operator H¥EXELBIFRA Operator M E#X IR HIFE I8 E RS P RS HIFBRSE RN, 0%
Operator i3k T HBHERS MK FSERBINR, RESKW, FEREUMEIR, UEEHEENRE
% HEBR IR RS F AR R 0] L,

4711 REY =

/RZ

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

EHTIEAFET — Operator HFIEE TIRS K7, BREZS51% Operator 4L XEAHIFRA
Operator, FRIEHE N AR5 F IR R RIZ 1T,

EHETEOFET — Operator H, BRIEEEMARSMK 7. OpenShift Container Platform &
FaERAY, RALKRBEKINTH, FRTREMHAN Operator,

X FRIBERSIK S BIILAE Operator 4, RFRBEINITH, FRTFREFMFAN Operator,
ST O EH 7 UAE Operator HIFIEE THRSSTK . OLM Z#FILA Operator 4EEARIE 7l
RiZ1T. PHE Operator AJa, ©REHMREFIRIBEMENRSK - IRESHNRZTT, 55
Operator —F#,

B Operator A8 EBIRR S5k 7 @i AN s BRI R S B 2R, k& PN AR S5k 7 46 #i h #AR 551k
F. UIA Operator A /G, ©REFTLEHBRIEFHEHIRSIEFIRGHNRZT, 53
Operator —F#,

SLEHEE G M Operator ZHAAMMBRARSSTK 7. BINTHREE, HATFREMAY Operator,

4712. RETER

4 Operator HERSM Y E, FHFRRESFAN T Operator B, Operator Lifecycle Manager (OLM)
KFEAUTIER

1.

2.

OLM £IREVA BT BN R,
OLM FKEX 5% 1T [ #8 X B89 Operator 2H,
OLM M7 Operator HHRBIEE T RS

OLM TERRSIK FSERREIE— 1N E Fin, FERZEERNE iRk Operator, IXFEATH{R
Operator 15 RKBMEMIUBRIGLBRHITE Operator 2H AR AR SS K T BOFBRSE A,

OLM B —1ARSSMK 7, £ CSV ARIEEHPDIRE, HINHEDEE Operator, Operator f1R1E
Fr o EeRIBR 55K 792 9T,

4.7.2. BRE Operator 5L

%}y Operator Lifecycle Manager (OLM) _Ef Operator REMAHIRESEREFINI, ERRSIK S
Operator £ %8k,

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

it

1.
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I $ cat <<EOF | oc create -f -



apiVersion: v1
kind: Namespace
metadata:

name: scoped
EOF

2. 7BE Operator BUINPRSEE, X8 RAIEFARS K. EXBBRMABHE,

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

NEEENR, UTREARTRSIKFEREE S S Z R TEMRENNR, EEMEF, 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
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 [ OperatorGroup #f%R, 1% Operator AU EMI G ZZE A B IR, LAHA
REFMIBNRF Zam AL,
7%, Operator HAVFAFIBERSIKF, I8 L—PFOEIIRSK,

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

name: scoped

namespace: scoped

3R
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spec:
serviceAccountName: scoped
targetNamespaces:
- scoped

EOF

TEIEE R L2 A R 2T Operator X KELE I Operator 4, HIbth&XEEIIEERIRS
o

4. TEFEEM LA OIE Subscription TR L% % Operator:

$ cat <<EOF | oc create -f -
apiVersion: operators.coreos.com/vialphaft
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 RMGRERPHE TR,
Q HEE QI B IR 6 & 22 (],

5.1% Operator AHEXIXHIFTA Operator #XRF NIEEMRSIK 2 F IR, IR Operator
ORI BREBH AR S TIK S, RERKRMFEREXRER,

4.7.2.1. R EFUBR

Operator Lifecycle Manager (OLM) {#F Operator L8 EMIRS K P OB BH S EELEN
Operator f8XHILLFHIR -

ClusterServiceVersion
® Subscription

® Secret

e ServiceAccount

® Service

e ClusterRole 7 ClusterRoleBinding

Role #1 RoleBinding

E4F Operator FRHZIEE ML, KHEEATUEEBRSIKRTLUTHR

% .
DLTABRE—MNEATRA, BE{f Operator AJREEEHIAFNI,
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kind: Role
rules:
- apiGroups: ["operators.coreos.com”]
resources: ["subscriptions"”, "clusterserviceversions"]
verbs: ["get", "create”, "
- 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"]

update", "patch"]

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

resources: ["pods"]

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

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

A, WRE{T Operator ¥8E T pull secret, AT INLL TR :

kind: ClusterRole ﬂ

rules:

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

kind: Role

rules:

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

verbs: ["create”, "update”, "patch"]

ﬂ ZFEM OLM #p 422 8] HFREX secret,

4.7.3. Operator B % iJj[A]# ]

L2 BB x4 %A openshift-marketplace # | Operator B3k, H3XM Operator RIBH4AFT
B RZE[A, TEH M ZE A AP AER B UEE Operator £ B kMR — & Z2 R A A,

EIREHTENRAIERT Operator RENRMERE £, SRS A RS EH— S IEHISKRE 1A
& Operator £&, X AILAET AT VERSEHN -

. 2AMERINEEER,

2. TETiZREZLME X Operator AME—f & ZEEFEHABEE L. KEMWEXR,
Hith BTR

o ZERHPRIAB OperatorHub j&

o HEEEPRMEFIR
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4.7.4. HFEHERRIN R R
INRE N ER VIR T S 2 Operator ZEKN, 1HIRBLA TR HE R,

it

1. &%E Subscription ¥/ §, HREFEF—1IEMA InstallPlan X REXT &R 5| A installPlanRef,
% i EH Operator A 2% ZH [Cluster]Role[Binding] :

apiVersion: operators.coreos.com/v1
kind: Subscription
metadata:
name: etcd
namespace: scoped
status:
installPlanRef:
apiVersion: operators.coreos.com/v1
kind: InstallPlan
name: install-4plp8
namespace: scoped
resourceVersion: "117359"
uid: 2c1df80e-afea-11e9-bce3-5254009c9¢c23

2. & InstallPlan ¥ RER SR BEREE R ¢

apiVersion: operators.coreos.com/v1
kind: InstallPlan
status:
conditions:
- lastTransitionTime: "2019-07-26T21:13:10Z"
lastUpdateTime: "2019-07-26T21:13:10Z"
message: 'error creating clusterrole etcdoperator.v0.9.4-clusterwide-dsfx4:
clusterroles.rbac.authorization.k8s.io
is forbidden: User "system:serviceaccount:scoped:scoped" cannot create resource
"clusterroles" in API group "rbac.authorization.k8s.io" at the cluster scope'
reason: InstallComponentFailed
status: "False"
type: Installed
phase: Failed

HERERPRER !

o QIBKWMHTHREARE, TIFTHEMN API4H, A4 rbac.authorization.k8s.io 2HHHY
clusterroles,

o WRAM,
o R EA : is forbidden RBAFEN A F & A BWAREHITIX—21E,
o HEOIESKEHTRNEA M, AHIHIEMZ Operator tHAIEEMBRS MK,

o BRFEH : KESEHAECEREN.
A TERR S I ANRTER IR, SRR IEACHRIF,
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Operator Lifecycle Manager (OLM) BRIFRIZHEE —RZ XM STEH IRT
o

P

48 . EEHE L BX

A¥gm e T 20 OpenShift Container Platform A1 Operator Lifecycle Manager (OLM) _ER7f
HatgX (bundle format) #H4TIT @B Operator WEE LB,

OpenShift Container Platform 4.8 & Z lGHIMRA MR T % Operator B 5L H E&F
B, SEERERSBINEELBX,

B

Kubernetes EEIF AR AP HIBRAOELE AP, ELL, M{FEAMIER API B9 Kubernetes
kR A B OpenShift Container Platform MR A FF4R, Operator FToiEE MR API I AP,

MRENEBHFERBEE LB X%, HSHZE Operator 5 OpenShift Container Platform it
AEFEEM, UTHESEX Operator FEEMIEFHFHITIERIFMHER, ARG IT/E
T A B I R R FR,

HiBR

o ZTIE1RMHHY Operator B3x

4.8.1. oI RFM

o Z& opmCLI,

4.8.2. I FRB|Hif%k
IS LUE A opm CLI BB B 5&k.

FERFH
e opm fRA 1123+

podman kg A 1.9.3+

PR FFHEE R HF Docker v2-2 B9 registry B 4T S 5%

BF

OpenShift Container Platform 5REHIAER registry RNEEAEBE T registry, EH
EAXFERBEMEN#E (ERBIRPEEINIEE) .

it =
1 BE— P HRI5RAE|

83
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https://access.redhat.com/documentation/zh-cn/openshift_container_platform/4.8/html-single/operators/#olm-rh-catalogs
https://access.redhat.com/documentation/zh-cn/openshift_container_platform/4.8/html-single/cli_tools/#opm-cli
https://docs.docker.com/registry/spec/manifest-v2-2/
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$ opm index add \
--bundles <registry>/<namespace>/<bundle_image_name>:<tag> \0
--tag <registry>/<namespace>/<index_image_name>:<tag> \
[--binary-image <registry_base_image>]

ﬂ ERINEIZRS | RHIRA 5K LLE S 2 RIGIR,
9 FERBIREERNHRIRINE.
9 A%k« AT N BRIBEIRS AL registry EIEIE,

2. FHRBIFIRHEEE registry,

a. MMRFE, 5B#7 registry FHTHQEILE :
I $ podman login <registry>
b. HEEZRBIHME :

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

4.8.3. MFRBIHHROIR B 5

IR LAMERB IR O Operator B3k, FIFHERAZEI OpenShift Container Platform 522, ## Operator
Lifecycle Manager (OLM) {#f,

SEREH
o EFHEZEE registry BIFRBIHE &,

ik S
1. fllE— CatalogSource *f RF35| HZRBIH &,
a. RBEHIMBEBRUTRE, HFREHFRFN catalogSource.yaml 314 :

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:v4.8 9

displayName: My Operator Catalog

publisher: <publisher_name>

updateStrategy:

registryPoll:
interval: 30m
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BAEEERES

MREHELEERFENFAAEMAEEFNAF£BTHA, F18%E openshift-marketplace
R E, BN, EEILUEE— DN RREMEH G R A RN BRI TR H R Z a8 %
[F] =T A

EERSIHR,

18 E & fn B SR B RIS B FFo

B SR AT LU SR B #T AR A LUR R B3

oo O

b. fEFIZ {4 {E CatalogSource X :

I $ oc apply -f catalogSource.yaml

2. FAERNEIELTHIR.

a. 2% pod:

I $ oc get pods -n openshift-marketplace

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

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

b. IMEBXIR :

I $ oc get catalogsource -n openshift-marketplace

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

c. leERHEFH

I $ oc get packagemanifest -n openshift-marketplace

i Bl
NAME CATALOG AGE
jaeger-product My Operator Catalog 93s

ITE, &R LATE OpenShift Container Platform Web 24 #ifid OperatorHub %22& Operator,
Heth TR

o MRIBMIRBIIFIRITEERA registry LBREHITHMIIUE, 1ESH MFLAF registry Til7]
Operator BI#E 1%,
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4.8.4. IR 5|H &

1E¥F OperatorHub EEB HEASI A B E L EEIHRGEMWBRRE, SHEE LS TREASS5E&RINE
REIHEFRIFEHER EMT A Operator &RFTIRE,

& A LUEF opm index add @4 X EHEFENFRSIHiK.

FERFH
e opm fRA 1123+

e podman kA 1.9.3+
o EFHEZEE registry BIFRBI &,
o S|ARSIHRMINE B XK,

it =
1 SBERIAA LB REHRINE RS

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

--bundles tIEIEEERMEIFREIHH. LLES 2 REVISIH SRR,
--from-index IR &HE E  RIHEZEHIFRE ],

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

0009

--pull-tool FREEER TR A RHEHNIE,

Her:

<registry>

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

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

IEEZERINE registry TSI 25K, 20 ocs-operator,
<digest>

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

<existing_index_image>

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

1B RIHEERIFRIR IS, 20 4.8,
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<updated_tag>
IBEEN AR EHMNRS | GHRESRITZE, 10 4.8.1,

~BleeH

$ opm index add \

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

--from-index mirror.example.com/abc/abc-redhat-operator-index:4.8 \

--tag mirror.example.com/abc/abc-redhat-operator-index:4.8.1 \

--pull-tool podman

2. HEXTHTHOSREI B

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

3. Operator Lifecycle Manager (OLM) &TEFEHMN A Bshitii B kIR 5IANESIHE, 15
FREERIRMF TGS -

I $ oc get packagemanifests -n openshift-marketplace

4.8.5. (EBI3BIHifk

EF Operator Bundle Format BI3RB|#5{& 2 Operator B XA SRLIRIE, EOTLUEEIMIE EMTHE S
KRUSNBIRRAEREl, (IBREEEEER Operator BRZRBIEIZA,

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 SREHIAER registry RNEEAEBE TR registry, EH
EAXREAEENHERE (EHGRIEPEEINIIE) .
iz

1. &3 B¥5 registry #H 1T BPIIE -
I $ podman login <target_registry>

2. BECESRAECESRIhREaIIR,
a. BITIREBHERSHRRSIB&KR. Fln
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$ podman run -p50051:50051 \
-it registry.redhat.io/redhat/redhat-operator-index:v4.8

i th o Bl

Trying to pull registry.redhat.io/redhat/redhat-operator-index:v4.8...
Getting image source signatures
Copying blob ae8a0c23f5b1 done

INFO[0000] serving registry database=/database/index.db port=50051

b. E— M ERMKIRRIER, FA grpcurl S SIREXAZRS | IREMEE IR :

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

c. 1% package.out X1, FAEZRBELIIRAMNP NG LT F0 -
Reaszxk Fernpol

"name": "advanced-cluster-management”

}

"name": "jaeger-product”

}

{

"name": "quay-operator"

}

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

3. BITU T aREBEEN G4 B UNNFREIRRSI

$ opm index prune \
-f registry.redhat.io/redhat/redhat-operator-index:v4.8 \0
-p advanced-cluster-management,jaeger-product,quay-operator \9
[-i registry.redhat.io/openshift4/ose-operator-registry:v4.8] \
-t <target_registry>:<port>/<namespace>/redhat-operator-index:v4.8 ﬂ

FETEHRAL
ERBNYHARESRER.

H5&RF IBM Power Systems #1 IBM Z 5% : Operator Registry Efiti$% &5 Bir
OpenShift Container Platform £&f 3 hR A #R iR A [CEC RO IR

o 009

BT EEMEIHTRSIHERIE E URE,
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4. BT TSRS HRIRHEEXEI B AT registry:
I $ podman push <target_registry>:<port>/<namespace>/redhat-operator-index:v4.8

Heh <namespace> 2 registry _EREMIIA R 2R,

4.8.6. MFLE registry 1/I7] Operator BUEE &

R 5 Operator Lifecycle Manager (OLM) B Operator XN R L HRITEEEZTES L HHREIUE
HIRERRIR registry (BFFAFLAE registry) HEF, EEINERT, OLM # OperatorHub & TT/ARI AR
&, EEAIHRIIER, TUEIE—NEE registry BIEEIEH pull secret, BIFBIA—NHEZNBRIRM
pull secret, OLM RILALERST secret IREE! Operator #1H K p & L2 A s LA I TR &%,

Operator S H Operands A EMTIRAIBESFTE VN FLE registry, X FXFIER, OLM R
secret BRI B IR &2 A &, (BEOIEEIETLURINE L BSEE%EERE pull secret A1, KA
R ARSIk P AR, LAUS FRTEBIUI IR,

TEREH OLM EEM Operator B & & HBUNIEN RIAURES, NiZEELITRBIMERR !

5RB15H&

CatalogSource X R LS| FAFRB|5REK, ZHRIRER Operator I EE R, HIENEEERE
registry FHIR SRR E TRITE, MRRSIHRFITLEIEFLE registry A, AILUEF secret /5 FHI
BRiA A,

WP a5k

Operator 4T BRERBITHIBEMB L, HHEIT T NBRER, KK Operator W—NFEMA, R
BxBERS|HNEMRBSFEBRITEEE— "L AE registry 1, ATLUER— secret /5 AHIEY
(pull) A,

Operator fl Operand #{&

IR ME KIRELLEH Operator ERAFAE R, X F Operator R AGHE W IBY Operand iRz
—, Operator BEERE, RNEHELEVIRMERN registry BRKIE, EEXEFSIA secret AR
8 OLM ¥ secret INE FIZ& % Operands BB FrfE 7 €& 22 A&,

MR, BREIEFIERAINE openshift-config fp 2 A HHIL FHEEEE pull secret 1, 1% secret 121
SR EFRAMAREININ., B, MRARVFSINENEERE, A pull secret FxANEI B HrFE
422208y default IRSS K R,

FoRFMH
o EDLUTRZ—HWILEEME registry # :
o —ERRBIBHRI B XK,
o —4 Operator 4} B Hil%k,

o — Operator 5 Operand %1%,

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

I $ podman login <registry>:<port>

3R
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registry FIFM XA B RATRERBRIBRA T E R E registry WA LENARM
BFARR, *F podman CLI, BRIAIEN
${XDG_RUNTIME_DIR}/containers/auth.json, */F docker CLI, BAI\AIE
1 Iroot/.docker/config.json.

b. BIENEA secret REE— registry FIEIE, FEHLIMB secret FHZ A registry B
ZEik, B2 % F R CatalogSource Al B3EZ 4 secret, OpenShift Container Platform &
fFiX L secret BFH N —NEMBPELE UL, LMERTIRAIEUS 2P ER,

FKINERT, registry BIESXH AT AL A registry BIEE, BIAEHXEHERLEIRNS. 5
m:

AW registry FEE SIS

{
"auths": {
"reqgistry.redhat.io”: {
"auth": "FrNHNydQXdzcINgdg=="
b
"quay.io": {
"auth": "Xd2lhdsbnRib21iMQ=="
}
}
}

BT BT RETERLE secret, HRRNEBNXERFMHE— registry BIIFE, X
AEAUTAEZ —5K :

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

o Uik reqgistry EUESUEF, I registry FEIED FFUEHES AN XEH, 40 :
H—A registry FEEEUERISCH

{

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

}
FB—A registry FiEEIEMISTH

{

"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. BNRITH B Operator 5| BRI Operator 2% Operand $RIRFE VT MIFAHE registry, EaT IR M
X EEBE FRBORR A 44 22 (R Sk LAY B ARFR P e R 22 (R RO A A,

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

s
%“\

a. MZF pull secret H12EX .dockerconfigjson {4 :

I $ oc extract secret/pull-secret -n openshift-config --confirm

b. ERAFFEFAE registry = registry &35 IEEUFE#T .dockerconfigjson XX, HiFE
RENF -

o1
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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 AIE,

c. FRFXHEHLE pull secret :

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

o EEHHANMALENE, 1M Operator BIARSS M 7 AR II— 4 pull secret, LUEEBE A4
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. @it 3R 4 22 8]k ISIE Operator BIARSSIK ' & #K -

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],

i th 7 Bl

NAME SECRETS AGE
builder 2 6mis
default 2 6mis
deployer 2 6mis
etcd-operator 2 5m1830

ﬂ B %M etcd Operator BIARSS K 1,

c. 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 MFTMELEXN pull secret HHZEIT N A ZHMIMRSIK P HIEE, BB LU Pod 5IAHE
fth &2 registry FBEER,
4.8.7. ZFHEIAB OperatorHub &

£ OpenShift Container Platform &4 2/, FXIAN OperatorHub Bt i& 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 2H & EEERIR. 7£ Administration —» Cluster Settings - Global
Configuration —» OperatorHub TIE ™, = Sources LTI, HEAalal&, Mk, ZRMEHRRY
TRo

4.8.8. MHERB & LB X%
PEHEREEE, EALUNIRZATRIEIERHFRIIEE X Operator B, AR MMRMEXMNE TR,

AR

1. £ Web #HI5#) Administrator flA®, SfiZE Administration - Cluster Settings.
2. | Global Configuration 1%, #A/Em= OperatorHub,

3. /= Sources &£,

4. EEEEM PR B XA Options 3 , $R/G = Delete CatalogSource,

4.9. T ZEM %% H{EFH OPERATOR LIFECYCLE MANAGER

X FIEZ PRI R L2 OpenShift Container Platform §8% (Wi A 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
BHEEEIFRAR registry,

Btk registry T RMI FEZ TN £, SFEEEIENTFHMTFFERNER, E -T2 ik
B airgapped EHl, XHBEABNN FIEFGRATH BT EZBEIMER,
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gt T AR RMLHE A OLM FrBRIREE :
e Jj OLM EAEINILZ OperatorHub i,
o FAATEEIKMUIFINTIFLLROIZHHIE OperatorHub BRI AR EIBHR registry,
o I OLM E2& N MERIE registry EHIARHETM A RINNZIZ R LM EE Operator,

EZREMZHEH OLM &, el LAAKEL(HE A 32 REIM TVESGIE L i #ThR Operator I {R¥F AN
OperatorHub JREIE#,

B

B IR OLM AT LAMAHIREIE Operator, {B44%E Operator 132 R FREES A INIZ TN
BURTF Operator &5, Operator @71 :

e 7E ClusterServiceVersion (CSV) X% H relatedimagesS## 51 B HE X
R, =X Operator HUTH AIREFE BN H BRI,

o EIIHE (SHA) MARIERSI AR EIEENE K.

8B LT 1% FE Infrastucture Features T Disconnected i JE258, 7£ Red Hat
Ecosystem Catalog A8 3R 2 FFLART FHE R 12 1TRYZL0E Operator 713k :

https://catalog.redhat.com/software/operators/search
Hith BTIR
o ZTHEIRMHM Operator B3

o NZIRMLEIMEE A Operator

4.9.1. FoIR
o LIEF cluster-admin N RHIFE 7 &1 &% OpenShift Container Platform 525,

o MRETMEBEEINB®R, BRBIEFEMEEEKESD Operator, HZRE opm CLI,

==
INRIEZIE IBM Z ERIZ R HER OLM, NIAIZE D NINE registry BB X2 8E 12 GB
BYFF i 22 A,

4.9.2. 2RI\ OperatorHub j&
£ OpenShift Container Platform &4 2/, EXIAN OperatorHub Bt & BZLIE A4t X107 B 1R ELRIR A

A operator Bk, TEZRMLEIMER, DILEHEEDSHERRINER. AE, EaILlE
OperatorHub ESi&E M A E KR,

AR

e @jJ7Ef OperatorHub X R #7Rx1N disableAllDefaultSources: true 3 ZFH 201\ B RHRE -

$ oc patch OperatorHub cluster --type json \
-p '[{"op": "add", "path": "/spec/disableAllDefaultSources", "value": true}]'
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https://access.redhat.com/documentation/zh-cn/openshift_container_platform/4.8/html-single/operators/#olm-enabling-operator-for-restricted-network_osdk-generating-csvs
https://access.redhat.com/documentation/zh-cn/openshift_container_platform/4.8/html-single/cli_tools/#opm-cli

R
E, EAILUER Web 2HI & 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
— R,

SeRFMH
o SXHMLEVTRIRREIA 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
CAXFRAENEHHE (ERGEIEPEEINIEE) .

1. & registry.redhat.io H1THPIIE :
I $ podman login registry.redhat.io

2. @it BAT registry #HT B IILE ¢
I $ podman login <target_registry>

3. MECESRAECIESRIhRGaIIR,
ST BB A RFRES|Hfk. B0 :

a.

iz
$ podman run -p50051:50051 \
-it registry.redhat.io/redhat/redhat-operator-index:v4.8

i th o Bl
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Trying to pull registry.redhat.io/redhat/redhat-operator-index:v4.8...
Getting image source signatures
Copying blob ae8a0c23f5b1 done

INFO[0000] serving registry database=/database/index.db port=50051

b. E—MHEMHAXIHRIEH, £ grpeurl S HIREXHARBIRHBIT 4RI -

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

c. 1% package.out X1, FAEZRBELIIKRAMNP NG LT FH0 -
RH-a5k F Erapl

"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:v4.8 \0
-p advanced-cluster-management,jaeger-product,quay-operator \9
[-i registry.redhat.io/openshift4/ose-operator-registry:v4.8] \
-t <target_regqistry>:<port>/<namespace>/redhat-operator-index:v4.8 ﬂ

FETEHRAL
ERBNYHARESRER.

H5&R T IBM Power Systems #1 IBM Z 5% : Operator Registry Efiti% &5 Bir
OpenShift Container Platform £&f 3 hR A FR kiR A [CEC RO BT

BT EEMEIHTREIHRIE E URE,

o 009

T T DI FRB R X R BT registry:

ey
I $ podman push <target_registry>:<port>/<namespace>/redhat-operator-index:v4.8
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H e <namespace> & registry EREMIIERGZEE, F0, ETLLOE— olm-mirror i
28 [H] RS 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 #7132 #F Docker v2-2, X FZRMLSHIIEERE, It registry AL EEEE
455 (R AN R B registry, B07E 32 PRMZSERF 2451 12 Fh O BRI R registry.
HE

OpenShift Container Platform MR ER registry NEEAVE B 7 registry, R ANEBALH
RERENHE (EREIRRFREXINIIE)

oc adm catalog mirror fp5iA = BENFERE T RZHIEENRSHE (TILRLIBRHEMNERSIFRGLE
MECKHEE R RBIHEGR) BIEE B registry. AE, BALEREGNZRIIEKRUIBR—IBR
&, 1T Operator Lifecycle Manager (OLM) f$45%& B k0% E OpenShift Container Platform 5&%,
SeRFH

o EBMLET R BREIR T L

e podman 1.9.3 KEFhRA,

e 1Jjn]3z#F Docker v2-2 BYER & registry,

o SREFER registry LA TEEEE& Operator RBBIEK registry RE. B0, EaTLLGIE—D
olm-mirror & 284,

o MNREBIER registry TRV M EHM, /AN TUEREBIEER B ML F REI T/
ﬁﬁo

o MRIBEEFERFA registry, SIE registry.redhat.io, i%1¥ REG_CREDS I MEHE8IXE N
registry RIERI XX EEE, LMEERSSHEHHEA, Fa, *FF podman CLI:

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

Pk
L MREBHEGLABIRENE R, HEEEEME RGN TELFZTUTSS, UES
registry.redhat.io ;71T &P 5IE :

I $ podman login registry.redhat.io

2. oc adm catalog mirror fn TIREVEBIHEHANE, UEMBEERMBEREY. SMNBRIATHIR
ERER, RAERRBINERSIGERUKRRSIHGERATHHABEFEEANBEER (mirror) BIEEYE
& registry, 74, MREBFER registry ML F LM ERNENL, SKEBFFEZESK
airgapped Nl L, ERILIELNNBHRERATRBRIING, MN BRI A EZENIMES, RE
HARBMN FERRE registry,

o AT A: NRIRMEBHK registry SIEN% A ML M BREIN THERAI TR —1MM%E S, 5EE
B TAEIh AR HIT AT R E -

a. MRIBAIER reqgistry EBEMHRIE, BT THSERE registry:
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I $ podman login <mirror_registry>

$ 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:v4.8,

1EEZE T Operator REIRREIRIBE R registry Flep R 22 AT LR EH S
(FQDN), i <namespaces 2 registry ER{EMINA R ZZEHE, Fla, L
A — olm-mirror 5% Z2 A SRIGFT B R EH RN I HEEE,

AL - MNRFEE, 187E registry FIEXXHHINGIE, registry.redhatio HE
{REG_CREDS},

Ak - MNRIEARIE N BFF registry BREIS{E, 150 --insecure F17&.
AL EESANLGA AN, BERSIFGNFESMERN, HEEREEN

'<platforms/<arch>[/<variant>]', XFER T8 A&, BREN
linux/amd64. linux/ppc64le. linux/s390x #1 .*

@ 960 o o 9O

A - REMRFEATERIE R, BHFFNERRRERABRERE registry, X ANRETINT
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,

i th < Bl

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

@ #SEHIE index.db BIEENE .
© FSWITEEME manifests BREH, %ERBIIELREHSRAHEA,
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p= Y=
Red Hat Quay A ik EF %, 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] \
[--index-filter-by-os="<platform>/<arch>']

ﬂ BEMEHEWBRNFRSI TR, Fla0, X2 AtENEEEHRIHE, B
AR BN B RBRRRE 4%z —, U registry.redhat.io/redhat/redhat-
operator-index:v4.8,

Q FRAHERIELEB KR,

it Bl
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 @

@ F5pITEEM manifests BREH. %BRBIIELREHSRAHEA,
@ ICEETRMMREI GURR I file:/ R, UBRIELUENS WA REA,

b. FHAEIERAEMRB v2/ B X ERIEITBENN A,
c. YEEMIRRIZ A ST AT ELRE AN R T B EME AR AT UG A AR registry BOEHL,

d. MNRIEHIIR registry BREF DL, 1 FEMEEIMERNEN LIZTUTHRILUE
B registry :

I $ podman login <mirror_registry>
e. N@E v2/ B RxMRBRIZITUTRS, MHREMAMSIHE EEEIHRE registry :

I $ oc adm catalog mirror \
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file://local/index/<repo>/<index_image>:<tag> \0
<mirror_registry>:<port>/<namespace> \

[-a ${REG_CREDS]}] \

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

Q BE E—HSkKEhm file:/ BRRE,

e IEEE R Operator ARHRREIBIB IR registry MR E A TLREE A
(FQDN), 1 <namespaces 2 registry ER{EMINA L2, Fla, EaTL
B8 — olm-mirror a3 & Z2 A AT A RIRH A B HEEE,

Red Hat Quay A ik EF %, Rk, 21T oc adm catalog mirror
MERKM, FHIExR 401 RKBOGER, FAHRNBRAR, ERILTLET
oc adm catalog mirror g3 5 {#F --max-components=2 13k EE
REGFWENNR, BXINENRARNELSER, HSHERTEAE
Quay registry FIIHZESCER catalog mirror 5 HI Unauthorized £5
o

f. BRiZ1T oc adm catalog mirror i 53, FRAFIFRNRSIREENE, URLE—FF
5 BIrARBIEER registry fp & 22 (H] :

$ oc adm catalog mirror \
<mirror_registry>:<port>/<index_image> \
<mirror_registry>:<port>/<namespace> \
--manifests-only \0
[-a ${REG_CREDS}]\
[--insecure]

ﬂ Lt REE --manifests-only i1&, UMEZGSFASBREFAERIEHNANA,

BF

X—FBEN, AhE—ShERDN
imageContentSourcePolicy.yaml 34 AR EYFGAR PR &F 0 T M A HE B 1R B
MNBERNRRALE, MRTXFEM, KEMENSHAAIRE
ImageContentSourcePolicy & T4 5B IR,

3. HABBBRE registry [/, REYFIERPERIEEE R,

Y FHERAREURNS HPER,

NRIEEL— S PHRBRGEIE— ML LB registry, B REFFAUTHER :
I manifests-<index_image_name>-<random_number>

MREE L —FLHRARHERIIM RN EN LB registry, NEREHRAIUTHER :


https://access.redhat.com/solutions/5440741

I manifests-index/<namespace>/<index_image_name>-<random_number>
manifests B RBELUTXY, HAW—EXHTREEETF—FENR :

e catalogSource.yaml XX {42 CatalogSource W RIEKRE X, BILERRIHFEEKITE R
HtsMEXTHiE, WXHRIREER, suffTHERESRESRREFRNE R,

BF

MRFABREEBIARI G, EWLTHIEDN catalogSource .yaml X4, M
metadata.name FEEHHIBRMERIRPT()FER. BN, HEE QIR

B, £5gFE R "invalid resource name” #5i%,

e F3K7E X ImageContentSourcePolicy *f % #) imageContentSourcePolicy.yaml, ©& 1L
7 RECE N TE Operator ;B AFHERNGEES (image) BIAFEL (mirror) B registry [A]5#
RE-2iN

INRITHEELF A ImageContentSourcePolicy X R EE B FiEEF &K, N
HEER2E pull secret T4 registry, EABEELIE NN pull secret,

e mapping.txt X, TEAPILERAERGESR, FHHETRNBIBT registry, EX#H5 oc
image mirror (8 5 RS, TRATH—FBEELHKR (mirror) EBRE.,

BF

NRIBEH GRS IR EA --manifests-only 5%, HHEH—F HEEHK
M EFE, 155 OpenShift Container Platform 4.7 TR FRBE & 14
58 g B R R I2 R A X8 tX mapping.txt X4EF#H oc image
mirror e SIS R, TEIHAT TIXERER, BRI RELI MR,

4. FERIVIRIBTFRERRERMEN L, BT T RREE manifests BRAH
imageContentSourcePolicy.yaml 34, /& ImageContentSourcePolicy (ICSP) X4 :

I $ oc create -f <path/to/manifests/dir>/imageContentSourcePolicy.yaml
H b <path/to/manifests/dir> 2 KA ETH manifests BRI RE,
HITE, &AL LAIEE—A CatalogSource 35| A EBYHEEKFRE |55 &F] Operator HA,
Heth BT
o NEFFFIEERIZREL mirror FR

® Operator WRIFFIRIERTIZFF

4.9.5. MBI HHROIZ B X

&) LAMERB 5718 02 Operator B3k, #HIFH N FAEI OpenShift Container Platform 528, i Operator
Lifecycle Manager (OLM) {#f,
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FRFM

o EFHEZEE registry BIFRBI &,

it

1. B/ —1 CatalogSource *&K5| 5|5, NRFEA oc adm catalog mirror 5434 Bk
BRI EI BT registry, ERILUE 4RI catalogSource.yaml ST N2,

a. RIBEHHRELRLULTRE, FHEEHEFN catalogSource.yaml 34 :

00 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:v4.8 6
displayName: My Operator Catalog
publisher: <publisher_name>
updateStrategy:
registryPoll: @
interval: 30m

INRIZIE EZ R reqgistry BIFARTHEEI AR, 75 M metadata.name F E& il iR
FARBIL()ERF, LUBFRIEOIETREFH I "invalid resource name" #51%,

MREHLEERFENFIAEMAEEFNAF£BAA, F18%E openshift-marketplace
Rz E, BN, EEILUEE— DN RRMH G R R RN B RFTEREHF RN Za 8%
[E] =T A

EERSIHR,

18 E & fn B SR B RIS B FF.

B ><IRA] LA B o6 B3 AR A LU R R

b. {ERIZ {4 1E CatalogSource X :

$ oc apply -f catalogSource.yaml

2. FAERINEIELTHIR.

a. 1% pod:

$ oc get pods -n openshift-marketplace

it Bl
NAME READY STATUS RESTARTS AGE
my-operator-catalog-6njx6 1/1 Running 0 28s
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b. IMEBXIR :

I $ oc get catalogsource -n openshift-marketplace

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

c. leERHEFH

I $ oc get packagemanifest -n openshift-marketplace

it Bl
NAME CATALOG AGE
jaeger-product My Operator Catalog 93s

IWTE, &R LATE OpenShift Container Platform Web 24 fif 1T OperatorHub %2%& Operator,

HbBR
o MRIBMIRBIIFIRITEERA registry LBREHITHMINIUE, 1HSH MFLE registry Til7]
Operator BI#E 1K,
4.9.6. BRI HE

1Ef% OperatorHub BRB ARSI BB E LR3I HGEMBRRE, SEEE A B HIRBaE&RINE
R RIFHER LT Operator &HFTIAS,

ZRILME R opm index add p G R EHFEMNFRBIHifR. X FRRML, LIS EHRNATERHE
FISEE

FoRFMH
e opm fRA 1123+
e podman fixA 1.9.3+
o (IR IFHEIEE registry BIFRBIER,
o BIARBIGHRIIE B KR,

AR
1 BERIAA LB REHRINE RS

$ opm index add \
--bundles <registry>/<namespace>/<new_bundle_image>@sha256:<digest> \ﬂ
--from-index <registry>/<namespace>/<existing_index_image>:<existing_tag> \
--tag <registry>/<namespace>/<existing_index_image>:<updated_tag> \6
--pull-tool podman
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--bundles TIEEEERMEIFREIHH. LLUES 2 REVISIH SRR,
--from-index /R EHEE  RIHEIZHIFRE ],
--tag PR HEE BN A R EHTRIRE | BRE B ITE,

--pull-tool FREIEER TR A RHEHNIE,

0009

He:

<registry>

187 registry B9ENLE, #0 quay.io =X mirror.example.com,
<hamespace>

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

IBEZERME registry BT E5:{&, 40 ocs-operator,
<digest>

BRSPS EHR SHA 5% ID SEE, 0

c7f11097a628f092d8bad148406aa0e0951094a03445fd4bc0775431ef683a41,
<existing_index_image>

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

18 E 2 BIHEEBI R IR, 0 4.8,
<updated_tag>

EBEENBRERMNRSIRENEERITG, 1 4.8.1,

~Bleew

$ opm index add \

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

--from-index mirror.example.com/abc/abc-redhat-operator-index:4.8 \

--tag mirror.example.com/abc/abe-redhat-operator-index:4.8.1 \

--pull-tool podman

- X EATRSRS A

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

. ¥RBB 5715 Operator BRRREPHFTRRGIREHNNANS, BZ, HiFEALE

ImageContentSourcePolicy (ICSP) XfRHFZHENT, 5EH oc replace 8 %M /E oc create
dy, Al :

$ oc replace -f ./manifests-redhat-operator-index-
<random_number>/imageContentSourcePolicy.yaml

X—ERRUHEN, EANREFEELITER,



BE, ocapply e SrR T E#HZAI#EA oc apply QIEHINEN R, HE, BT

A% ICSP % & 18 metadata.annotations FEX K/NBE XM, oc replace
SHAIRI A TSR,

4. Operator Lifecycle Manager (OLM) &IEEHN AR B shitii B xIRHP5IBRNESIHE, 15
FREERIRMF TGS -

I $ oc get packagemanifests -n openshift-marketplace

HiBR

e Xf Operator B3<i#{THit& (mirror)
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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
DUREDIIRE, REEWIE Kubernetes AIIZITH{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 7 iX—F49% Kubernetes REN FAEFHITE, CHEEFAZERE TN BAEFNERE
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 FTHEMAMERTE, ATIRESSHIH

® 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
BEEHEIE R AR operator ¥E& (4 OpenShift Container Platform) B LAMEF 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%
5T,

y pa -3
OpenShift Container Platform 4.8 2 Operator SDK v1.8.0 & & hR A

5.1.1. {+ 2.2 Operator?

B XEK Operator BRI AERIBR, 15504 T #2 Operator,

512 FL TR

Operator SDK {2 LU T TEFR T & #HY 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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% 5% A OPERATOR

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

E=95 £, @A Operator SDK # Operator &7E Operator {E& & X BN IR T2 A (03 548 105 11 B R 48
KHIEMH, FREUEFED AN AREFRIRS,

5.1.3. Hh BR
e J\IEM Operator I8 GRS

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 4.8 2#F Operator SDK v1.8.0,

5.2.1. &% Operator SDK CLI

& A LATE Linux &% OpenShift SDK CLI TE,

FoRFEH

® Govlle+

e docker vi7.03+, podman v1.9.3+ = buildah v1.7+
ik
1. SE| OpenShift HiRIh =,
2. M4.8.4BxA, TEHERT Linux B9 tarball FIZRFThHR A,
3. RaFEH :
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I $ tar xvf operator-sdk-v1.8.0-ocp-linux-x86_64.tar.gz

4. FEXHERHAT :

I $ chmod +x operator-sdk

5. JHREXH operator-sdk — i3 4% %] PATH R — DB,

B
&7 PATH :

I $ echo $PATH

I $ sudo mv ./operator-sdk /usr/local/bin/operator-sdk

o %% Operator SDKCLI &, RIFrERETHH :

I $ operator-sdk version
i Bl

I operator-sdk version: "v1.8.0-ocp", ...

5.3. N #HH) OPERATOR SDK fRAFH 2T H

OpenShift Container Platform 4.8 z#F Operator SDK v1.8.0, MIRBEIFit E%%E T v1.3.0 CLI, &d
LB 2 & &R AR CLI A E v1.8.0,

B2, EWREIAER Operator HIBS Operator SDK v1.8.0 BIFEA M, 7E v1.3.0 23| AR XEIFEN
EBHRL R, ERFIEZBER v1.3.0 QIS4 BE Operator W B R Fshi T H RS,

5.3.1. 1% Operator SDK v1.8.0 #43 B

ERRINAE Operator TH, EHEHITUTHESE, LUES vI.8.0 B

FeRFM

o 4T operator SDKv1.8.0

e ZHIf#EF Operator SDK v1.3.0 Bl 4EH7#) Operator W HE

AR
1. % PROJECT MXHiFTLATFEN :

a. B PROJECT 324 plugins X4k, Li# A manifests #1 scorecard % &,
FAF fll# Operator Lifecycle Manager (OLM) #0 scorecard /& #:#J manifests #1
scorecard i, HEERRTIZIT create T4 LB X STHEHE X K.
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o XIFETF Go M Operator HiH, BFEE—NET Go WIHEHEEN R, RAIBEEDHH
XF, BRXEHNRRBER, RNRELETMKRRNINEEBNESES

IHECE

version: 3-alpha

plugins:
go.sdk.operatorframework.io/v2-alpha: {}

FhciE
version: 3-alpha
plugins:

manifests.sdk.operatorframework.io/v2: {}
scorecard.sdk.operatorframework.io/v2: {}

e T%E : XFETF Ansible #1 Helm B Operator W B, =ZBIMEHEHREN RTFE. 2R
BAZERNNEGEBY R, BEEXEHFNRKBER, RNEEETSRRNINEIEERN
BYFEE R

version: 3-alpha
plugins:

manifests.sdk.operatorframework.io/v2: {}
scorecard.sdk.operatorframework.io/v2: {}

b. PROJECT EZ&fRA 3-alpha /i H % E] 3, PROJECT X{4HH version {3k
PROJECT EZiEhRA :

IH PROJECT 34

version: 3-alpha
resources:
- crdVersion: v1

A 3-alpha B NTRER A 3, @8 —HRUSEHATEMNEEFR, EFRAL, X
MEBRARWIFRL, R FARAR spec & alpha, {BTE operator-sdk ip % HEIAE
e, RLRIZNERCHEITHE A ERANRR,

i. 1217 alpha config-3alpha-to-3 4, ¥ K% % PROJECT {4 MiRA 3-alpha 454
3

I $ operator-sdk alpha config-3alpha-to-3

i th o Bl

Your PROJECT config file has been converted from version 3-alpha to 3. Please
make sure all config data is correct.

fn & AT % B sh im0 e = i
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i, BIFEN
# PROJECT X4t

version: "3"

resources:

- api:
crdVersion: v1

2. % config/manager/manager.yaml X447 AT EK -

a. XFETF Ansible #1 Helm #J Operator Wi H, //JJJ[I'T??/E FOFLLE BRI,
8 Operator SDK fE2rFT U B BIAEE A IR, Ims /healthz 1 /readyz 7 BIEIEIR
AR ES, BRI LR E# Dockerfile sk{#E M Hi%ﬁﬂ’]%ﬁ&’fﬁ{%ﬂéﬁﬁﬂ'ﬁiﬁ BHUERAR
m, AREFMLULTARERINE config/manager/manager.yaml X {4+ manager F23 4 :

periodSeconds: 20
readinessProbe:
httpGet:
path: /readyz
port: 6789
initialDelaySeconds: 5

livenessProbe:
httpGet:
path: /healthz
initialDelaySeconds: 15
periodSeconds: 10

#l 5.1. BAiEE T Ansible B9 Operator iH
port: 6789

periodSeconds: 20
readinessProbe:
httpGet:
path: /readyz
port: 8081
initialDelaySeconds: 5

livenessProbe:
httpGet:
path: /healthz
initialDelaySeconds: 15
periodSeconds: 10

#5.2. B BE T Helm B9 Operator T H
port: 8081

b. X FETF Ansible #1 Helm BJ Operator i H, EEEZRNEBEHRRINEZL LT,
1 config/manager/manager.yaml X4FRRMU TR L ETX :

I 1l 5.3. config/manager/manager.yaml 34
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securityContext:

spec:
template:
spec:

securityContext:
runAsNonRoot: true

containers:

- name: manager

allowPrivilegeEscalation: false

3. % Makefile #{TLATFEX :

a. XIF Ansible #1EF Helm B9 Operator B, E# Makefile 7 #) helm-operator #]
ansible-operator URL:

o XfFETF Ansible 89 Operator iH, EHEX :

https://github.com/operator-framework/operator-
sdk/releases/download/v1.3.0/ansible-operator-v1.3.0-$(ARCHOPER)-$(OSOPER)

BUh :

https://github.com/operator-framework/operator-
sdk/releases/download/v1.8.0/ansible-operator_$(0OS)_$(ARCH)

o X FETF Helm # Operator i H, HHEN :

https://github.com/operator-framework/operator-sdk/releases/download/v1.3.0/helm-
operator-v1.3.0-$(ARCHOPER)-$(OSOPER)

BUh :

https://github.com/operator-framework/operator-sdk/releases/download/v1.8.0/helm-
operator_$(OS)_$(ARCH)

b. XfF Ansible #1&F Helm B9 Operator 71H, F#T Makefile F# helm-operator. ansible-
operator #[1 kustomize ¥, XL TEAM Z 6, BMRELBZHARISXE, N
TERAT :

‘ fll 5.4. =T Ansible B9 Operator i H #Makefile diff

SHELL := env PATH=$(PATH) /bin/sh

-OS := $(shell uname -s | tr T:upper:]' '[:lower:]')

-ARCH := $(shell uname -m | sed 's/x86_64/amd64/')

+0OS = $(shell uname -s | tr T:upper:]' [:lower:]")

+ARCH = $(shell uname -m | sed 's/x86_64/amd64/')

+OSOPER = $(shell uname -s | tr T:upper:]' [:lower:]' | sed 's/darwin/apple-darwin/' |
sed 's/linux/linux-gnu/')

PATH := $(PATH):$(PWD)/bin
+ARCHOPER = $(shell uname -m)

m
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-# Download kustomize locally if necessary, preferring the $(pwd)/bin path over global
if both exist.
-.PHONY: kustomize
-KUSTOMIZE = $(shell pwd)/bin/kustomize
kustomize:
-ifeq (,$(wildcard $(KUSTOMIZE)))
-ifeq (,$(shell which kustomize 2>/dev/null))
+ifeq (, $(shell which kustomize 2>/dev/null))
@{\
set-e ;)\
- mkdir -p $(dir $(KUSTOMIZE)) ;\
- curl -sSLo - https://github.com/kubernetes-
sigs/kustomize/releases/download/kustomize/v3.5.4/kustomize_v3.5.4_$(0OS)_$(ARCH).

tar.gz |\
- tar xzf - -C bin/ ;)\
+ mkdir -p bin ;\

+ curl -sSLo - https://github.com/kubernetes-
sigs/kustomize/releases/download/kustomize/v3.5.4/kustomize_v3.5.4_$(0OS)_$(ARCH).
tar.gz | tar xzf - -C bin/ ;)\
}
+KUSTOMIZE=$(realpath ./bin/kustomize)
else
-KUSTOMIZE = $(shell which kustomize)
-endif
+KUSTOMIZE=$(shell which kustomize)
endif

-# Download ansible-operator locally if necessary, preferring the $(pwd)/bin path over
global if both exist.
-.PHONY: ansible-operator
-ANSIBLE_OPERATOR = $(shell pwd)/bin/ansible-operator
ansible-operator:
-ifeq (,$(wildcard $(ANSIBLE_OPERATOR)))
-ifeq (,$(shell which ansible-operator 2>/dev/null))
+ifeq (, $(shell which ansible-operator 2>/dev/null))
@{\
set -e ;\
- mkdir -p $(dir $(ANSIBLE_OPERATOR)) ;\
- curl -sSLo $(ANSIBLE_OPERATOR) https://github.com/operator-
framework/operator-sdk/releases/download/v1.3.0/ansible-operator_$(0S)_$(ARCH)
A
- chmod +x $(ANSIBLE_OPERATOR) ;\
+ mkdir -p bin ;\
+ curl -LO https://github.com/operator-framework/operator-
sdk/releases/download/v1.8.0/ansible-operator-v1.8.0-$(ARCHOPER)-$(OSOPER,) ;\
+ mv ansible-operator-v1.8.0-$(ARCHOPER)-$(OSOPER) ./bin/ansible-operator ;\
+ chmod +x ./bin/ansible-operator ;\
}
+ANSIBLE_OPERATOR=$(realpath ./bin/ansible-operator)
else
-ANSIBLE_OPERATOR = $(shell which ansible-operator)
-endif
+ANSIBLE_OPERATOR=$(shell which ansible-operator)
endif
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fll 5.5. F Helm B9 Operator i H#Makefile diff

PATH := $(PATH):$(PWD)/bin

SHELL := env PATH=$(PATH) /bin/sh

-OS := $(shell uname -s | tr T:upper:]' [:lower:]')

-ARCH := $(shell uname -m | sed 's/x86_64/amd64/')

+0OS = $(shell uname -s | tr T:upper:]' T:lower:]")

+ARCH = $(shell uname -m | sed 's/x86_64/amd64/')

+OSOPER = $(shell uname -s | tr T:upper:]' [:lower:]' | sed 's/darwin/apple-darwin/" |
sed 's/linux/linux-gnu/')

+ARCHOPER = $(shell uname -m)

-# Download kustomize locally if necessary, preferring the $(pwd)/bin path over global
if both exist.
-.PHONY: kustomize
-KUSTOMIZE = $(shell pwd)/bin/kustomize
kustomize:
-ifeq (,$(wildcard $(KUSTOMIZE)))
-ifeq (,$(shell which kustomize 2>/dev/null))
+ifeq (, $(shell which kustomize 2>/dev/null))
@{\
set -e ;\
- mkdir -p $(dir $(KUSTOMIZE)) ;\
- curl -sSLo - https://github.com/kubernetes-
sigs/kustomize/releases/download/kustomize/v3.5.4/kustomize_v3.5.4_$(0OS)_$(ARCH).

tar.gz |\
- tar xzf - -C bin/ ;)\
+ mkdir -p bin ;\

+ curl -sSLo - https://github.com/kubernetes-
sigs/kustomize/releases/download/kustomize/v3.5.4/kustomize_v3.5.4_$(0OS)_$(ARCH).
tar.gz | tar xzf - -C bin/ ;)\
}
+KUSTOMIZE=$(realpath ./bin/kustomize)
else
-KUSTOMIZE = $(shell which kustomize)
-endif
+KUSTOMIZE=$(shell which kustomize)
endif

-# Download helm-operator locally if necessary, preferring the $(pwd)/bin path over
global if both exist.
-.PHONY: helm-operator
-HELM_OPERATOR = $(shell pwd)/bin/helm-operator
helm-operator:
-ifeq (,$(wildcard $(HELM_OPERATOR)))
-ifeq (,$(shell which helm-operator 2>/dev/null))
+ifeq (, $(shell which helm-operator 2>/dev/null))
@{\
set -e ;\
- mkdir -p $(dir §(HELM_OPERATOR)) ;\
- curl -sSLo $(HELM_OPERATOR) https://github.com/operator-framework/operator-
sdk/releases/download/v1.3.0/helm-operator_$(OS)_$(ARCH) ;\
- chmod +x $(HELM_OPERATOR) ;\
+ mkdir -p bin ;\
+ curl -LO https://github.com/operator-framework/operator-
sdk/releases/download/v1.8.0/helm-operator-v1.8.0-$(ARCHOPER)-$(OSOPER) ;\

13
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14

+ chmod +x ./bin/helm-operator ;\

}
+HELM_OPERATOR=$(realpath ./bin/helm-operator)
else
-HELM_OPERATOR = $(shell which helm-operator)
-endif
+HELM_OPERATOR=$(shell which helm-operator)

+ mv helm-operator-v1.8.0-$(ARCHOPER)-$(OSOPER) ./bin/helm-operator ;\
endif

c. [IEBZS% . %3 docker-build ¥ make BirH.

docker-build BitHHIE XS . BEIRE—MIESE, L5 podman CLIBTiHI—3,
IXFER LU TR B EE -

[BE R

docker-build:
docker build . -t ${IMG}

H AR

docker-build:
docker build -t ${IMG} .

ERLLZIT AT e iET e -

I $ sed -i 's/docker build . -t ${IMG}/docker build -t ${IMG} ./ $(git grep -I 'docker.*build \. ')

. XFF Ansible F1EF Helm B Operator 11 H, 7£ Makefile F510— help B#7.

Ansible #1 Helm 897 B TI/E KA TE Makefile 1124 help BFr, FELLF —-help tri&. ERIL
FERUTTFNRIEBIRARINE Makefile 4 :
#l 5.6. help Bix
##@ General
# The help target prints out all targets with their descriptions organized
# target descriptions by '##'. The awk commands is responsible for reading the
# entire set of makefiles included in this invocation, looking for lines of the
# file as xyz: ## something, and then pretty-format the target and help. Then,
# More info on the usage of ANSI control characters for terminal formatting:
# https://en.wikipedia.org/wiki/ANSI_escape_code#SGR_parameters
# More info on the awk command:

# beneath their categories. The categories are represented by '##@' and the
# if there's a line with ##@ something, that gets pretty-printed as a category.
# http://linuxcommand.org/Ic3_adv_awk.php

help: ## Display this help.

@awk 'BEGIN {FS = ".*##"; printf "\nUsage:\n make \033[36m<target>\033[0m\n"}
/Na-zA-Z_0-9-1+:.*2##/ { printf " \033[36M%-15s\033[0m %s\n", $$1, $$2 } /" ##@/ {
printf "\n\033[1M%s\033[0m\n", substr($$0, 5) } ' $(MAKEFILE_LIST)
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e. 770 opm 71 catalog-build B¥5, #&aLAE A XL BirH Operator QIEB OB %, =%
Operator {4 S RMEITIE B3R -

i IEL//J\\DDLJ\-F)-LT.]—*I_}E*T//J\\DDEIJ Makefile I:FI .
#l 5.7. OPM #1 catalog-build B##
.PHONY: opm
OPM = ./bin/opm
opm:
ifeq (,$(wildcard $(OPM)))
ifeq (,$(shell which opm 2>/dev/null))
@f\
set -e ;\
mkdir -p $(dir $(OPM)) ;\
curl -sSLo $(OPM) https://github.com/operator-framework/operator-
registry/releases/download/v1.15.1/$(0OS)-$(ARCH)-opm ;\

chmod +x $(OPM) ;\

}

else

OPM = $(shell which opm)

endif

endif

BUNDLE_IMGS ?= $(BUNDLE_IMG)

CATALOG_IMG ?= $(IMAGE_TAG_BASE)-catalog:v$(VERSION) ifneq ($(origin

CATALOG_BASE_IMG), undefined) FROM_INDEX_OPT := --from-index

$(CATALOG_BASE_IMG) endif

.PHONY: catalog-build

catalog-build: opm

$(OPM) index add --container-tool docker --mode semver --tag
$(CATALOG_IMG) --bundles $(BUNDLE_IMGS) $(FROM_INDEX_OPT)

.PHONY: catalog-push
catalog-push: ## Push the catalog image.
$(MAKE) docker-push IMG=$(CATALOG_IMG)

i. MREFHET Go B Operator Wi H, AERIMELLT Makefile £ :
5l 5.8. Makefile &2 &

OS = $(shell go env GOOS)
ARCH = $(shell go env GOARCH)

f. S FEF Go B Operator T H, 1% Makefile F#) SHELL 25 21X & ) R4 bash — 4
.
5 A setup-envtest.sh IAFEE bash, [t SHELL 2K E N B HHIZEIR
bash :

endif
+# Setting SHELL to bash allows bash commands to be executed by recipes.

Bl 5.9. Makefile diff
+# This is a requirement for 'setup-envtest.sh' in the test target.

‘ else GOBIN=$(shell go env GOBIN)
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+SHELL = /usr/bin/env bash -o pipefail
+.SHELLFLAGS = -ec

+# Options are set to exit when a recipe line exits non-zero or a piped command fails.
+ all: build

4. ¥FETF Go M Operator Wi H, &BiTHEN go.mod XHFHHILLTEE, & controller-runtime
FHE) v0.8.3, ¥ Kubernetes KA EI v0.20.2, AREEMHETE :

| 1 5.10. go.mod X4

k8s.io/apimachinery v0.20.2
k8s.io/client-go v0.20.2

k8s.io/api v0.20.2
sigs.k8s.io/controller-runtime v0.8.3

5. f§ system:controller-manager iR 551k 7 R INEIEREIIE, I7E, operator-sdk init fa 4R T
JEZRIABRSSTK S controller-manager, LZRHTEHE np% [B] %M Operator &R 2H, &
HIJCEHE%TFKF' //J\\DDE”EJLEIﬁE I:F', T«ﬁ& LJ\-F-’Ii:TJ’ %)ﬂ«

a. TEXFH1IE ServiceAccount & X :
| $ll 5.11. config/rbac/service_account.yaml file

metadata:
name: controller-manager

apiVersion: vi
kind: ServiceAccount
namespace: system

I $ echo "- service_account.yaml" >> config/rbac/kustomization.yaml

c. E#3|MH Operator IRk BIFE RoleBinding #1 ClusterRoleBinding Xf % :

$ find config/rbac -name *_binding.yaml -exec sed -i -E 's/ name: default/ name:
controller-manager/g' {} \;

d. RS AIARINEI B2 EMN spec.template.spec.serviceAccountName FE% :

$ sed -i -E 's/([ ]+)(terminationGracePeriodSeconds:)/\1serviceAccountName: controller-
manager\n\1\2/g' config/manager/manager.yaml

e. BIFHERBERLLLT diffs:
| 1l 5.12. config/manager/manager.yaml 32 diff

requests:
cpu: 100m

16



+  serviceAccountName: controller-manager

memory: 20Mi
terminationGracePeriodSeconds: 10

$l 5.13. config/rbac/auth_proxy role_binding.yaml 3X# diff

name: proxy-role

subjects:

- kind: ServiceAccount

- name: default

+ name: controller-manager
namespace: system

$ll 5.14. config/rbac/kustomization.yaml 34 diff

resources:
+- service_account.yaml

- role.yaml

- role_binding.yaml

- leader_election_role.yaml|

5l 5.15. config/rbac/leader_election_role_binding.yaml 3X# diff

name: leader-election-role
subjects:
- kind: ServiceAccount
- name: default
+ name: controller-manager
namespace: system

il 5.16. config/rbac/role_binding.yaml 32 diff

name: manager-role
subjects:
- kind: ServiceAccount
- name: default
+ name: controller-manager
namespace: system

5 5.17. config/rbac/service_account.yaml 3 # diff

+apiVersion: vi
+kind: ServiceAccount

8% 5% JF&Z OPERATOR
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+metadata:
+ name: controller-manager

+ namespace: system

6. X config/manifests/kustomization.yaml 3X/#{TLL FEK :

a. 00 Kustomize #h T, MEBEIRSHRA (CSV) AMER cert-manager volume #[1
volumeMount % &,
A/ Operator Lifecycle Manager (OLM) HAXZHF cert-manager, FEFHIMNT JSON T
SeflpRx NS FEE, LUE OLM BT LN Operator GBI EEUEF,

£ config/manifests/kustomization.yaml X4 /RN 1T

$ll 5.18. config/manifests/kustomization.yaml file
patchesJson6902:
- target:
group: apps
version: v1
kind: Deployment
name: controller-manager
namespace: system

patch: |-
# Remove the manager container's "cert" volumeMount, since OLM will create and
mount a set of certs.
# Update the indices in this path if adding or removing containers/volumeMounts in
the manager's Deployment.
- op: remove
path: /spec/template/spec/containers/1/volumeMounts/0
# Remove the "cert” volume, since OLM will create and mount a set of certs.
# Update the indices in this path if adding or removing volumes in the manager's
Deployment.
- op: remove
path: /spec/template/spec/volumes/0

b. B : X FETF Ansible 1 Helm B’J Operator A, ﬁﬁﬁéﬂﬁ—ﬁﬂ i& ansible-operator
#0 helm-operator, ZERANXAEI, HRBUTHERHIT
i, BIERLUR U :

spec:
template:
spec:
containers:
- name: manager

5l 5.19. config/default/manager_config_patch.yaml file
name: controller-manager
args:

apiVersion: apps/v1

kind: Deployment

metadata:
namespace: system
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mountPath: /controller_manager_config.yaml
subPath: controller_manager_config.yaml
volumes:
- name: manager-config
configMap:

- "--config=controller_manager_config.yaml"
volumeMounts:
- name: manager-config
name: manager-config

i, BT X -
| 5l 5.20. config/manager/controller_manager_config.yaml 3 #

kind: ControllerManagerConfig
health:

healthProbeBindAddress: :6789
metrics:

bindAddress: 127.0.0.1:8080

leaderElection:
leaderElect: true

apiVersion: controller-runtime.sigs.k8s.io/vialphai
resourceName: <resource_name>

iii. @i LT E RS AR resources K E#T config/default/kustomization.yaml 3244 :
$1l 5.21. config/default/kustomization.yaml 3

resources:

- manager_config_patch.yaml

iv. W AT EHEEH config/manager/kustomization.yaml 325 :
‘ f5l 5.22. config/manager/kustomization.yaml 3£

configMapGenerator:
- files:
- controller_manager_config.yaml
name: manager-config
apiVersion: kustomize.config.k8s.io/vibetai
kind: Kustomization
images:
- name: controller
newName: quay.io/example/memcached-operator

generatorOptions:
disableNameSuffixHash: true
newTag: v0.0.1
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120

c. A% : 1 config/default/kustomization.yaml XX {4 iR INEIRREE T,
YRR E SRR, £ --config TR &R~ I1E ansible-operator = helm-
operator —i##I304, HIteBRITTEIERE TIE, --config Fr& X FFi ST EE H =4
X IME B AATCERTERZIEHSFEES, MAEHTEA Operator,

EFABREXHEE Operator E8&, XI config/default/kustomization.yaml {43 1758
R, T diff Fi7=

# If you want your controller-manager to expose the /metrics # endpoint w/o any
authn/z, please comment the following line.

\- manager_auth_proxy_patch.yaml|

+# Mount the controller config file for loading manager configurations

+# through a ComponentConfig type

$ll 5.23. config/default/kustomization.yaml 34 diff
| +- manager_config_patch.yaml

WEAREEER, HERTESREXHE.

7. ¥ FETF Ansible #] Helm B Operator WiH, &iI%f config/rbac/leader_election_role.yaml 3

{4:53 LJ\-FEE& jj’\’J\_J‘ z—ém\\ﬂﬂﬁ @%JLUHJ
il 5.24. config/rbac/leader_election_role.yaml 344
- leases

- get

- list

- watch
- create
- update
- patch

- apiGroups:

- coordination.k8s.io

resources:

verbs:
- delete

8. X FEHTF Ansible B Operator 1iiH, 15E# Ansible £&

—

£ requirements.yml 327, % community.kubernetes B version FEXEX N 1.2.1, [
operator_sdk.util B version FEXEL Y 0.2.0,

9. X config/default/manager_auth_proxy patch.yaml X {4# 47 A FEK -

o XIFETF Ansible B Operator iH, fF --health-probe-bind-address=:6789 SR 1NZ!
config/default/manager_auth_proxy_patch.yaml 3 {4 :

‘ 5l 5.25. config/default/manager_auth_proxy_patch.yaml 344

spec:
template:
spec:

containers:
- name: manager


https://master.book.kubebuilder.io/component-config-tutorial/tutorial.html
https://pkg.go.dev/sigs.k8s.io/controller-runtime/pkg/manager#Manager
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args:
- "--health-probe-bind-address=:6789"

o X[ FETF Helm B Operator WiH :

i. ¥% --health-probe-bind-address=:8081 SR 1Z!
config/default/manager_auth_proxy_patch.yaml 3 :

‘ il 5.26. config/default/manager_auth_proxy_patch.yaml 344

- name: manager
args:

spec:
template:
spec:
containers:
- "--health-probe-bind-address=:8081"

i. SEFAMIRE --enable-leader-election &1 )7 --leader-elect, %2 & AMIRE --
metrics-addr E#: /) --metrics-bind-address.

10. %} config/prometheus/monitor.yaml X/#{TLL FEK :

a. MAR. S TLS BEERINEI Prometheus ServiceMonitor 517 2.
4 7E manager pod L5 https im AR, /metrics i s SLfr 3R B HECE N@id HTTPS 1R
fit, BB EIXE tiIsConfig, K kube-rbac-proxy 15X ik s /E H B 25 sidecar {RIF,
R R R E R pod BIARSSIK P BAEBRAIME IE 7 X AR,

JFE i A E config/prometheus/monitor.yaml X4, TR :

scheme: https
bearerTokenFile: /var/run/secrets/kubernetes.io/serviceaccount/token
tisConfig:
insecureSkipVerify: true
selector:
matchLabels:
control-plane: controller-manager

+ + + +

$l 5.27. config/prometheus/monitor.yaml 3 diff
spec:
endpoints:
- path: /metrics
port: https

INRIZMIT B IR T kube-rbac-proxy, iEFARERIEHM TLS BEFRF
/metrics i s,
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. HRIANEREREAFRAEE TR,
K FET Ansible 89 Operator TH, AT B BVKH SRR R LR A& 5 X RB®K
ERNA, —DEFRAREFIRIMNILTE, EXNEREEERTIBRE

2. FRAYHSFTHEHIZHR,
Operator Framework 7ELLEBIAR A F IR T X Operator B4 85 AN HF, (EANRFEFEA
2R —ER4, operator-sdk generate packagemanifests #1 operator-sdk run
packagemanifests i SIEFH. ENHGSFRIREIISH, "TLUER operator-sdk
pkgman-to-bundle @4,

iz1T operator-sdk pkgman-to-bundle --help %, F5 [ "Migrating package manifest
projects to bundle format"EA T R 8 % £41{E 2.

13. B Operator BYA 4523 LR,
Kubernetes 3(#4 45 YA LGSR ATRMER N ¢

I <qualified_group>/<finalizer_name>
IR Z BT KM Operator SDK #& = -
I <finalizer_name>.<qualified_group>

SNRIEH Operator AR LIRS T ERMB X LRNALSE, HTRERER NS EABALTER,
BN, finalizer.cache.example.com #%/iZ¥ /7 cache.example.com/finalizer.

f&H9 Operator B IMAES Operator SDK v1.8.0 3%,

5.3.2. Hfth¥5R
o JSEN{FAE M B R EIRS AR

5.4. EF GO #J OPERATOR

5.4.1. &F Go B Operator F#4{#F Operator SDK

N ENEF Operator SDK 12 T EMZERIFEMIZITETF Go B Operator EAANIR, Operator
F & NG A LA Memcached #8 Go-based Operator =fil, — MO FmRiEEFME, FECHEIER
¢Q

5.4.11. &REFH

o B &% operator SDK CLI
o B &% OpenShift CLI (oc) v4.8+
o {FHHEZA cluster-admin f{RH oc &% E| OpenShift Container Platform 4.8 &&#

o ERAVERMANMBR, HWEXBERNEEELINIENALBNFMEE, SWHECE— & pul

secret

5.4.1.2. BB HEBEETF Go M Operator
IR ET LUEF Operator SDK &) Memcached F42F1ERE 4 HLHY Go-based Operator,
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https://access.redhat.com/documentation/zh-cn/openshift_container_platform/4.8/html-single/cli_tools/#getting-started-cli
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Pt =
1. fIE—4Nmig,
a. QIBMEMIBE R :

I $ mkdir memcached-operator
b. UIHEITBMAEMB K :

I $ cd memcached-operator

$ operator-sdk init \
--domain=example.com \
--repo=github.com/example-inc/memcached-operator

c. i&17 operator-sdk init f55 LLFIA{ETIR -
P REIAER Go fl,

2. filE API,
AIER T B89 Memcached AP :

$ operator-sdk create api \
--resource=true \
--controller=true \
--group cache \
--version v1 \
--kind Memcached

3. MEFHEE Operator Bifk.

EFABIAH Makefile BTy F#EX 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. i&{T Operator,

a. ®&ECRD:
I $ make install
b. [MUEEMERNERP. & IMG KB NEHEER R
I $ make deploy IMG=<registry>/<user>/<image_name>:<tag>

5. fIB@RABELER (CR)

a. BE—PRAICR:

$ oc apply -f config/samples/cache_v1_memcached.yaml \
-n memcached-operator-system
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b. &%& CR /i Operator :

$ oc logs deployment.apps/memcached-operator-controller-manager \
-Cc manager \
-n memcached-operator-system

6. 5H,

==
/A
BTUTaNEERAELREPURNETIR

make undeploy

| s
5.413. RS R
o MEEZEAM T RINAEAINEET Go B Operator, iEEET Go By Operator SDK 6 »

5.4.2. £7F Go By Operator # operator SDK 57

Operator SDK Ff Go JRi2iE S 2 T LLFI B Operator SDK IR Go Ji21EE % #¥, N Memcached 14
BET Go By Operator i, AN BEFHATEEE B,

Wi AR A Operator Framework %04 {4 S Se R LT 72 -

Operator SDK
operator-sdk CLI TE#[ controller-runtime /% API

Operator Lifecycle Manager (OLM)
£ Operator W&, ANMETABHV LS (RBAC)

% o
AHERMARLET Go ¥ Operator FF14# F Operator SDK B4,

5.4.2.1. & REH

o B &% operator SDK CLI
o B &% OpenShift CLI (oc) v4.8+
o {FHAEZA cluster-admin f{RH oc &% E| OpenShift Container Platform 4.8 &&#

o ERVFERMANMER, HWEXBERNEHELINIENALBOIFMEE, SWHECE— & pul

secret

5.4.2.2. fllE—41iH

f#F Operator SDK CLI fi| 4% memcached-operator B i E,

it
[RIVERIE=RollE= Sl N =B

I $ mkdir -p $HOME/projects/memcached-operator
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2. HANZBX :
I $ cd $HOME/projects/memcached-operator
3. BUEX Go BB HF ¢
I $ export GO111MODULE=0n

4. =17 operator-sdk init f55 LLFIALTIR :

--domain=example.com \
--repo=github.com/example-inc/memcached-operator

- operator-sdk init &3 G FINEA Go HF.

operator-sdk init s 54K — go.mod X4, BT Go &k, fEAIE $GOPATH/src/ 1iEf
FE --repo i1k, EANERNXGREEERHIEREE,

| $ operator-sdk init \

5.4.2.2.1. PROJECT X

operator-sdk init #3454 R BI S 2— Kubebuilder PROJECT X4, MIIE root i21THIEEE
operator-sdk e LA K help fiE RILEUZ XM, FHERITBEBLEN Go, BN :

domain: example.com

layout: go.kubebuilder.io/v3

projectName: memcached-operator

repo: github.com/example-inc/memcached-operator

version: 3

plugins:
manifests.sdk.operatorframework.io/v2: {}
scorecard.sdk.operatorframework.io/v2: {}

5.4.2.2.2. XF Manager

Operator WEZEFZF2E main.go XF, ©#IRIEFHIZTT Manager, Manager & BEEMATAE B E LR
(CR) API EXHIAR, FIXBMNIZITIRHIS3H0 webhook.

Manager B LARR &l Ffr A 1225 25 I 1L RO dp 2 22 (1] -
I mgr, err := ctrl.NewManager(cfg, manager.Options{Namespace: namespace})

ZKINER T, Manager 211 Operator Biz{Ten B2 (H, BEUMAAEHELZEN, &7 LT namespace
IR ZE

I magr, err := ctrl.NewManager(cfg, manager.Options{Namespace: ""})

&80T LUER MultiNamespacedCacheBuilder Thag HiRF ER R EHES -
I var namespaces [Jstring ﬂ
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mgr, err := ctrl.NewManager(cfg, manager.Options{ 9
NewCache: cache.MultiNamespacedCacheBuilder(namespaces),

1
© ~rzhmE
Qg B2 Cmd 355 LUR At SR % RS Sh4E ¢4,

5.4.2.2.3. X FZ4 API

TEOIEE API FNI2RHIZSRT, 1HEEEM Operator EERES N APIH, AHIRHE T £NH AP FIEIAIE
R, BERRTBEHABEIHSH AP, EALZTUTHS :

I $ operator-sdk edit --multigroup=true
XA REEH T PROJECT 3, ZSUHERNIZEBLA TR -

domain: example.com
layout: go.kubebuilder.io/v3
multigroup: true

S FZHTB, APl Go REIXXHATE apis/<groups /<versions> / B 0IE, #2887
controllers/<group> / BRI, RERENMER Dockerfile,

Hb iR
o BXRIMIILAUBIIFEE, BB Kubebuilder 3214,

5.4.2.3. fi|E API FiEHI2R
& Operator SDK CLI 2B E X HIRE . (CRD) API #1iZH25.

pi% &2
1. BT TS 0IE T B4 cache, hrAv1 F1Fh3E Memcached B API :

$ operator-sdk create api \
--group=cache \
--version=v1 \
--kind=Memcached

2. 3RREF, HIA y RO BHRAEZEGIER

Create Resource [y/n]

y
Create Controller [y/n]

y
it~ U

I Writing scaffold for you to edit...

126


https://book.kubebuilder.io/migration/multi-group.html

% 53 FF&Z OPERATOR

api/vi/memcached_types.go
controllers/memcached_controller.go

it ERE api/vi/memcached_types.go I controllers/memcached_controller.go AR
Memcached TR API,
5.4.2.3.1. X API

7E Y. Memcached B E X %8 (CR) BJ AP,

ik
1. {82X api/vi/memcached_types.go ##J Go KBIFE , HEEHBLLT spec # status :

// MemcachedSpec defines the desired state of Memcached
type MemcachedSpec struct {

// +kubebuilder:validation:Minimum=0

// Size is the size of the memcached deployment

Size int32 “json:"size™

}

// MemcachedStatus defines the observed state of Memcached
type MemcachedStatus struct {

// Nodes are the names of the memcached pods

Nodes []string “json:"nodes™

}
2. NHIRREEH & MBI

I $ make generate
N
BT *_types.go XEfE, /21T make generate 4 E B H1Z FTR IS B 4 B9 HE,

LAt Makefile BF1HF controller-gen 25k &% api/v1/zz_generated.deepcopy.go X1,
IXEEATRBIR IR API Go FBIE YL T runtime.Object #0, FrA Kind R AYER S /SEH,

5.4.2.3.2. (B CRD 7BH#
£ spec 1 status FEXFNE E L FIRE L (CRD) WiEFRCE LG, ERILLERK CRD &

ff

¥ 52
o ZITUUT S LLERKFIERH CRD &

S

I $ make manifests

Itk Makefile E#71# 3 controller-gen L RIE2F7E
config/crd/bases/cache.example.com_memcacheds.yaml {474 CRD &

5.4.2.3.2.1. XF OpenAPI 5 1E

127



OpenShift Container Platform 4.8 Operator

WAREHE, openAPIV3 ERATRINE spec.validation S CRD jE#H 4, ISR fo
Kubernetes 7 Memcached BE X ¥R (CR) Qs EHATIIEEFPHEMLE,

PRCSGERE T BT B AP BERERIE, XEIRCIAAE AR +kubebuilder:validation B4,

Hb TR
o MBEBXREAPIRIEHRFERIMCHWELZIEHER, ESHLLT Kubebuilder 3244 :
o CRD 4R

o Markers (F1iC)
o OpenAPIv3 $HEFRICFIFR

e B3x CRD ##) OpenAPIV3 IFRNXBIFIE, 1S Kubernetes 3014,

5.4.2.4. SCH eSS
TEOIEET AP LRI T, &0 LASCIN{Z 6 8512 R,

http.//www.apache.org/licenses/LICENSE-2.0

Unless required by applicable law or agreed to in writing, software

ik =
o TEABIH, FEMRBIILTIZZSXH controllers/memcached_controller.go & #i 4 LU R f5ISL Y
distributed under the License is distributed on an "AS IS" BASIS,
WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.

$1 5.28. memcached_controller.goz=fl
/*
Copyright 2020.
Licensed under the Apache License, Version 2.0 (the "License”);
you may not use this file except in compliance with the License.

You may obtain a copy of the License at

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/vi1"

"k8s.io/apimachinery/pkg/types"

"reflect”

"context"

"github.com/go-logr/logr"
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"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=getlist;watc!
;create;update;patch;delete

/7
+kubebuilder:rbac:groups=cache.example.com,resources=memcacheds/status,verbs=get;uf
date;patch

/
+kubebuilder:rbac:groups=cache.example.com,resources=memcacheds/finalizers,verbs=up
ate

/
+kubebuilder:rbac:groups=apps,resources=deployments,verbs=get;list;watch,create;update;
patch;delete

// +kubebuilder:rbac:groups=core,resources=pods,verbs=get;list;

// Reconcile is part of the main kubernetes reconciliation loop which aims to

// move the current state of the cluster closer to the desired state.

// TODO(user): Modify the Reconcile function to compare the state specified by
// the Memcached object against the actual cluster state, and then

// perform operations to make the cluster state reflect the state specified by

// the user.

/7

// For more details, check Reconcile and its Result here:

// - https.//pkg.go.dev/sigs.k8s.io/controller-runtime@vO. 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
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}

// Check if the deployment already exists, if not create a new one

found := &appsv1.Deployment{}

err = r.Get(ctx, types.NamespacedName{Name: memcached.Name, Namespace:

memcached.Namespace}, found)

if err 1= nil && errors.IsNotFound(err) {

// Define a new deployment

dep := r.deploymentForMemcached(memcached)

log.Info("Creating a new Deployment", "Deployment.Namespace", dep.Namespace,
"Deployment.Name", dep.Name)

err = r.Create(ctx, dep)

if err 1= nil {

log.Error(err, "Failed to create new Deployment”, "Deployment.Namespace",
dep.Namespace, "Deployment.Name", dep.Name)

return ctrl.Result{}, err

}

// Deployment created successfully - return and requeue

return ctrl.Result{Requeue: true}, nil

} 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 {

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 {
log.Error(err, "Failed to list pods", "Memcached.Namespace", memcached.Namespace,
"Memcached.Name", memcached.Name)
return ctrl.Result{}, err

}

podNames := getPodNames(podList.ltems)

// Update status.Nodes if needed

if Ireflect.DeepEqual(podNames, memcached.Status.Nodes) {
memcached.Status.Nodes = podNames

err := r.Status().Update(ctx, memcached)
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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) *appsv1.Deployment {

Is := labelsForMemcached(m.Name)

replicas := m.Spec.Size

dep := &appsv1.Deployment{
ObjectMeta: metav1.0ObjectMetaf
Name: m.Name,
Namespace: m.Namespace,
b
Spec: appsv1.DeploymentSpec{
Replicas: &replicas,
Selector: &metavi.LabelSelector{
MatchLabels: Is,
b
Template: corevi.PodTemplateSpec{

ObjectMeta: metav1.ObjectMeta{

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 {
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var podNames []string
, 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( &appsv1 Deployment{}).
Complete

iR EI2R B Memcached B E L FHR (CR) 27U T2
o HIREFE Memcached TE, OIJE—

o MIREFEKX/NS Memcached CR spec 5 EHIK/NEE,

o ¥ memcached Pod K& E#T Memcached CR K7,

TEBY/NTTERRE T AR5 A B4R ) 25 A0 4] UG A BEIR LA R A el i 2 P JRAE IR, SR RT ARk X LN L, E R
Aiz1T Operator,

5.4.2.4.1. ¥#=H 3R H AN BHR

controllers/memcached_controller.go H#] SetupWithManager() ShAE$s E a4 ke 2 4224 25 sk Wi 41 CR
H SR A N EEH TR,

import (
appsvi1 "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() {2t 7 — MEFIZRIHESR, ©ARITEMILH SHFEE,
for(&cachevi.Memcached{}) ¥ Memcached K& EENE RN EE TR, X F Memcached JEHY
B/ Add. Update 5 Delete &4, ThiA{EI E#8%71% Memcached XT%& s MhE Request 23K,
Hh o fE 4 28 7 A & R,

owns(&appsvi.Deployment{}) i Deployment K E15E N E W IHIHHEN TR, %I F Deployment K8

BIE Add. Update 5 Delete £, EHNERFRFENEUHMNBIEMREENINEIHER, £
i, FIEERCIEIEN Memcached ¥ K.,
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5.4.2.4.2 ¥4I ECE
IRE A RMES B S #ia{b i Hlgs. a0 -

e f{#FH MaxConcurrentReconciles iET% BIRHIsRH L M ANTEAEE, HEUEN1:

func (r *"MemcachedReconciler) SetupWithManager(mgr ctrl. Manager) error {
return ctrl. NewControllerManagedBy(mgr).
For(&cachevi.Memcached{}).
Owns(&appsvi.Deployment{}).
WithOptions(controller.Options{
MaxConcurrentReconciles: 2,
})-
Complete(r)
}

o {#FH predicates it B M4,

o Ji#E EventHandler KB SR BB IS4 A XA A AEIABIE R, S FHEMMBETRE
B 741 Operator X%, EHLUER EnqueueRequestsFromMapFunc (M IEFE 5 a4 4%
e —HERIHIE K,

XX EREMEME BN, 15505 L Builder #1 Controller GoDocs,

5.4.2.4.3. thifitaEfs

B EHRBE - ARNR, ©FBELI T HhIETEIIE Reconcile() A%, ThiAEM @1 Request
SHLE, ZBSHEMNEEDEH T TR R Memcached B4y % 22 7] F1 & #RE -

import (
ctrl "sigs.k8s.io/controller-runtime"

cachev1 "github.com/example-inc/memcached-operator/api/vi1"

)...

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, ERMER, ERAEKSENBEF, DRABIATREKBRAL

// 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

17T LU Result.RequeueAfter X i& H1E % R R EHBEFIEK -

I import "time"
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// Reconcile for any reason other than an error after 5 seconds
return ctrl.Result{RequeueAfter: time.Second*5}, nil

ol

% AT LR A RequeueAfter X EH) Result REH I —4 CR,
BXhAZR. BFRHSHREHARENESELR, S04 Controller Runtime Client API 3Z#4,

5.4.2.4.4. FIBR#] RBAC j5H

EH SR ERFEN RBAC RS EEENKIRZE, Bfl@id RBAC fRigRiEE, M TR :

/7
+kubebuilder:rbac:groups=cache.example.com,resources=memcacheds,verbs=get,list;watch,create;upc
ate;patch;delete

/7
+kubebuilder:rbac:groups=cache.example.com,resources=memcacheds/status,verbs=get;update;patch

// +kubebuilder:rbac:groups=cache.example.com,resources=memcacheds/finalizers, verbs=update
/7
+kubebuilder:rbac:groups=apps,resources=deployments,verbs=get,list;watch,;create;update;patch;delet

// +kubebuilder:rbac:groups=core,resources=pods,verbs=get;list;

func (r *"MemcachedReconciler) Reconcile(ctx context.Context, req ctrl. Request) (ctrl.Result, error) {

}...

config/rbac/role.yaml F# ClusterRole *f % & #3811 £ 8 X247 manifests 8 518 controller-
gen L FREFHILLETRIPRIC £ o

5.4.2.5. 217 Operator
IR BT LUE R Operator SDK CLI #EF1i21T Operator :
o )y Go BFERRFAKIMIZIT,
o {ENERNEEITT,
o 4 Operator, F{# M Operator Lifecycle Manager (OLM) FE&EEHEE,

~

TERFET Go B Operator ¥EHTE OpenShift Container Platform _EE8E s /E 1 {ERH OLM
HRS e 21T 2 B, ERRREHIILE B BN A RNER.

5.4.25.1. RN KIHZETT

TR LME HERRF A Go FRFiZ4TRM) Operator WiH, XATLUINRERZFMNIKHERE, W FHLXFEESR
ﬁc
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TLUF a4, LATE ~/.kube/config XHHEEEMEE PLREEE LHIEREE L (CRD) , HER
14T Operator :

I $ make install run

it Bl

2021-01-10T21:09:29.016-0700 INFO controller-runtime.metrics metrics server is starting to
listen {"addr": ":8080"}

2021-01-10T21:09:29.017-0700 INFO setup starting manager
2021-01-10T21:09:29.017-0700 INFO controller-runtime.manager starting metrics server
{"path": "/metrics"}

2021-01-10T21:09:29.018-0700 INFO controller-runtime.manager.controller.memcached
Starting EventSource {"reconciler group": "cache.example.com", "reconciler kind":
"Memcached", "source": "kind source: /, Kind="}

2021-01-10T21:09:29.218-0700 INFO controller-runtime.manager.controller.memcached
Starting Controller {"reconciler group": "cache.example.com”, "reconciler kind":
"Memcached"}

2021-01-10T21:09:29.218-0700 INFO controller-runtime.manager.controller.memcached
Starting workers {"reconciler group": "cache.example.com"”, "reconciler kind": "Memcached",
"worker count": 1}

5.4.2.5.2. fE R BERE BT
B LA N — N ERBIEEEE 21T Operator Wi H.,

FoRFEH

o EIEHUIBELUFEFAZFNGR, HSZTET GoH Operator £ OpenShift Container Platform £
BT

ff

L=

S

1. IZ1TLLF make fp 4 B FHEE Operator ik, ELLTHIEHRIENR IMG SE k5| BIE A
B, SR LRBIEREZEL = (30 Quay.io) FEHERSIEITKF,

a. THEEER :

I $ make docker-build IMG=<registry>/<user>/<image_name>:<tag>

¢ pa -3

F SDK 5 Operator £ @8 Dockerfile 2 go build EBFf3|
GOARCH=amd64, ;Xa L{EIE AMD64 i 4R eh{f F
GOARCH=$TARGETARCH, Docker EZ/{SHf &7 814 B Y -platform 157
B{H, *FF Buildah, BE{F M -build-arg ELIX—BH, MMEEZEE,
BB WL N5,

b. JHERHEL R FEE
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I $ make docker-push IMG=<registry>/<user>/<image_name>:<tag>

p= Y=
BRMIZFRFIIRE, 10 IMG=<registry> /<users /<image_names>:<tag>, 7

PN n o AR BT 7E IR B9 Makefile i%iE, {8tR IMG ?= controller:latest {E 3
0L NN X

2. IZITLA T ep 53K ERE Operator :
I $ make deploy IMG=<registry>/<user>/<image_name>:<tag>

KINBERT, XN ER0EB—NHE Operator TIB ZFrMIM & 22, BN
<project_name>-system, FATFEE, L5 iLM config/irbac %3 RBAC jFH,

3. JiF Operator @ B IEEIZTT ¢

I $ oc get deployment -n <project_name>-system

it Bl
NAME READY UP-TO-DATE AVAILABLE AGE
<project_namex>-controller-manager 11 1 1 8m

5.4.2.5.3. {149 Operator #{f Operator Lifecycle Manager #1758

5.4.2.5.3.1. i Operator

Operator 48X E Operator SDK #1 Operator Lifecycle Manager (OLM) BIERIAITE A%k, EATLL
{8 F3 Operator SDK KA F X Operator Wi B E NHH B 151K, & Operator A OLM A,

SeREH
o TEFFA THFih E&RE: operator SDK CLI

e B%% OpenShift CLI (oc) )v4.8+
e & Operator SDK 181k operator T B

o R Operator @& T Go M, M EFH R B LUE R X HFHHRIRTE OpenShift Container
Platform £z 1T

it =

1. 7 Operator i B B XHIZ4TELT make 545 K FHEX Operator Hiffk, LU THIRHEN
IMG S¥RB|I BRI ZE, MR LURERERM#EEL S (30 Quay.io) FFEAIREIIK.

a. THEER :

I $ make docker-build IMG=<registry>/<user>/<operator_image_name>:<tag>
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F SDK 5 Operator £ @8 Dockerfile 24 go build EBFf3|
GOARCH=amd64, iX®ILAIEIE AMD64 FZ2 &
GOARCH=$TARGETARCH. Docker EZN{SHf &7 &4 B -platform 57
B9{E, *FF Buildah, FBEMEMA -build-arg KL X—BEH., MEFELZEE,
BB WL N5,

b. JHEEHEE R EE

I $ make docker-push IMG=<registry>/<user>/<operator_image_name>:<tag>

2. i217 make bundle fp 50/ Operator i aFH, ZmSHRAZ NS, HF3HE Operator
SDK generate bundle #1 bundle validate F#&% :

I $ make bundle IMG=<registry>/<user>/<operator_image_name>:<tag>

Operator BYIRFAEL5E R 7 a0 En. QIEMEBEIEN AR, make bundle 655 7E Operator
i E OB TSR B 5%

8 & ClusterServiceVersion X RIS EEHL B, %N bundle/manifests
45 bundle/metadata BYiH4} & ToEIE B 5+
config/crd B HIFTE B E XL FIRE L (CRD)

— 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
A= EENMIH K,

a.

WA e G, EREEMHERBRN registry. AP BAZEFEMERITENTEE, KE
BUNDLE_IMG :

I $ make bundle-build BUNDLE_IMG=<registry>/<user>/<bundle_image_name>:<tag>

b. HEEIHH R

I $ docker push <registry>/<user>/<bundle_image_name>:<tag>

5.4.2.5.3.2. [ Operator Lifecycle Manager &8 Operator

Operator Lifecycle Manager (OLM) RIEBBIETE Kubernetes £t %k, BHMEIE Operator R HHE
FARSSHIE A AR, OLM £ OpenShift Container Platform LERIAZ%E, FHEH Kubernetes ¥ BIi&1T,
DB R A AR R B E A TENER T Web #26&F1 OpenShift CLI (oc) FAFFTAE Operator £ 6p
R E R INRE,

Operator Bundle Format 7 Operator SDK 1 OLM BIBKIAITT B A%, B LUER Operator SDK 7£ OLM

FIREZTT

FoRFM

MABER, UBEREIERZT,
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o TEFFA THEih E&RE: operator SDK CLI
o FUERFHEEE registry B9 Operator H4F B 5%

o OLMZEE—NET Kubernetes &R £ (#1R A apiextensions.k8s.io/v1 CRD, Iy
v1.16.0 SE#HThRA, #0 OpenShift Container Platform 4.8)

o fFREA cluster-admin Y REINMK £ oc B R EIER

o N Operator 2R T Go By, M AJEHFEBYIIE LUFE A ZHFHHIRTE OpenShift Container
Platform £z 1T

1. AL TS IEEEHIZ1T Operator :

$ operator-sdk run bundle \
[-n <namespace>] \ﬂ
<registry>/<user>/<bundle_image_name>:<tag>

FINBERT, mHRTE ~/.kube/config X BRIEELBIINE %3k Operator, EAILLT
A0 -n FRA&SR A I E AR BB 4 22 A 3E
XD B PITLA TR ¢

o (5| RMHAAEIRNFRSIHKR, ReIGEETEHABEEAINN Y, BEAERRIRT AFHHEE
SARIEE FBE XA,

o NIBRIEAFRIIFEHRMBETIR, LUME OperatorHub BEWS % Il Operator,

o EiTfIE— OperatorGroup. Subscription. InstallPlan F1FfEEMHEMNR (S1F
RBAC) 5 Operator ERE R R,

5.4.2.6. BB E X FiR
Z%E Operator &, B LS GIE—1NH Operator TEERPIRMHMB E KR (CR) EMiHXE,

FoRFM

o TEHERHRER Memcached Operator ~f§l, E1Z2#t Memcached CR
ik
1. UIHREIRE Operator BIApRZE (A, BIa0, 40K make deploy fr 5 ERE Operator :

I $ oc project memcached-operator-system

2. Yw’H config/samples/cache_v1_memcached.yaml £ Memcached CR;EFH =, FHES
LUF A% -

apiVersion: cache.example.com/v1
kind: Memcached
metadata:

name: memcached-sample
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spec:
msize: 3
3. il CR:
I $ oc apply -f config/samples/cache_v1_memcached.yaml
4. 3fR Memcached Operator }7~f5l CR G5BT, HA/NIEH :

I $ oc get deployments

i Bl
NAME READY UP-TO-DATE AVAILABLE AGE
memcached-operator-controller-manager 1/1 1 1 8m
memcached-sample 3/3 3 3 im

5. 1% pod #1 CRIRE, LBIAHREREHEH Memcached pod &AFREHT,

a. 1% pod:
I $ oc get pods
it Bl

NAME READY STATUS RESTARTS AGE

memcached-sample-6fd7¢98d8-7dqdr  1/1 Running 0 im
memcached-sample-6fd7¢98d8-g5k7v  1/1 Running 0 im
memcached-sample-6fd7¢c98d8-m7vn7  1/1 Running 0 im

b. & CRIRA :

I $ oc get memcached/memcached-sample -0 yaml

i th o Bl

apiVersion: cache.example.com/v1
kind: Memcached
metadata:

name: memcached-sample

spec:
size: 3

status:
nodes:
- memcached-sample-6fd7¢c98d8-7dqdr
- memcached-sample-6fd7c98d8-g5k7v
- memcached-sample-6fd7¢98d8-m7vn7
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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

b. #31IA Operator EERERE K/ :

I $ oc get deployments

i Bl
NAME READY UP-TO-DATE AVAILABLE AGE
memcached-operator-controller-manager 1/1 1 1 10m
memcached-sample 55 5 5 3m

SFEARRR R ORI TR,

o HNR{EF make deploy 5 il Operator, HZITU TR :

I $ make undeploy

o INRFFH operator-sdk run bundle %% £l Operator, EIZITUATHS

I $ operator-sdk cleanup <project_name>
5.4.2.7. Htb BFiR

o HESH ETF Go B Operator WIIE R/, LT # Operator SDK QIR B K454,

5.4.3. & F Go B Operator WIEHE

operator-sdk CLI 7] ;& Operator B &K scaffold %4~ FE SIS

5431 &F GoMIBE®RH
& /3 operator-sdk init fn S ERBIET Go B Operator WH (FBIARE) @EUTXHMBR :

XH B % i

main.go Operator WEBREF, XREFUL—DHEESR, ©RIE apis/ BExxHEMAAERE L
YHRE . (CRD) , #3735 controllers/ B & IR A 2 H 25,

apis/ 7 Y. CRD API BB &I, &% apis/<version> /<kind>_types.go X, H&
MNEIRAKDUE L AP, #E?"“%U%EEP—J\JX‘“‘@\{fF@M”" XL FHRER,

controllers/ RIS, 4i%E controller/<kind>_controller.go x4, LA S iZRHIgs 0 EBIEE
TR BORE BRI B
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8% 5% JF&Z OPERATOR

XH=EF A&

config/ B FEER DI EEHI250 Kubernetes 555, &1% CRD. RBAC MIiFH,
Makefile BT B iEH25H B in.

Docker A28 ZE RN Operator BITHA,

manifests/ Kubernetes ;EH. Mt CRD. #%i& RBAC #1f¥ Operator EBE N EBE,

5.5. &F ANSIBLE #J OPERATOR

5.5.1. &F Ansible #J Operator #J Operator SDK A[’]

Operator SDK @4 Operator Wi B BT, ©FAIA Ansible playbook FI#EHF Kubernetes HiR
MENG—NARRF, MERREEM Go K,

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
CEBBEIRE A,

5.5.1.1. o REH

o B &% operator SDK CLI

o B &% OpenShift CLI (oc) v4.8+

® Ansible fitA& v2.9.0

® Ansible Runner kit v1.1.0+

® Ansible Runner HTTP Event Emitter plug-in kx4 v1.0.0+

® OpenShift Python client kg4 v0.11.2+

o {FHHEZA cluster-admin f{RH oc &% E| OpenShift Container Platform 4.8 &8

o EAVERMANMBR, HWEXBERNEHELINIENALBIFMEE, SWHEE— & pul

secret

5.5.1.2. B/ FHEREE T Ansible i Operator

& B] LA#E A Operator SDK 25 Memcached 193 EBE Al FBIETF Ansible B Operator,

Pyt
1. fIE—4Nuig,
a. DIBENTEBX :

I $ mkdir memcached-operator

141


https://docs.ansible.com/ansible/latest/index.html
https://access.redhat.com/documentation/zh-cn/openshift_container_platform/4.8/html-single/operators/#osdk-installing-cli
https://access.redhat.com/documentation/zh-cn/openshift_container_platform/4.8/html-single/cli_tools/#getting-started-cli
https://docs.ansible.com/ansible/2.9/index.html
https://ansible-runner.readthedocs.io/en/latest/install.html
https://github.com/ansible/ansible-runner-http
https://pypi.org/project/openshift/

OpenShift Container Platform 4.8 Operator

b. tDHLEIIE PRER B K -
I $ cd memcached-operator

c. {# ansible #H {4217 operator-sdk init 5 LAFIBETE -
$ operator-sdk init \

--plugins=ansible \
--domain=example.com

2. filE API,
AER T B9 Memcached AP :

$ operator-sdk create api \
--group cache \
--version vi\
--kind Memcached \
--generate-role ﬂ

Q 5 API 4B Ansible B,

3. MEEFFHEE Operator Hif&k.

EFABIAH Makefile BT FyEF#HEX Operator, {8 AR pull spec WiE IMG, % spec f#
PR RTHE X BIMY registry :

I $ make docker-build docker-push IMG=<registry>/<user>/<image_name>:<tag>
4. i&f7 Operator,
a. ®&CRD:
I $ make install
b. MIUEMBRNERF, & IMG KE N EHERTE
I $ make deploy IMG=<registry>/<user>/<image_name>:<tag>
5. fIgmBIaELER (CR)

a. QE—PRPICR:

$ oc apply -f config/samples/cache_v1_memcached.yaml \
-n memcached-operator-system

b. &%& CR /i Operator :

$ oc logs deployment.apps/memcached-operator-controller-manager \
-Cc manager \

-n memcached-operator-system

i th o Bl
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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. A,
BT TN EEALLREPURITR
I $ make undeploy
5.5.1.3. REEHE
o MEEZEAM T RINMAIEET Ansible B9 Operator, iE&HE T Ansible B Operator SDK &
o

5.5.2. &F Ansible #J Operator B operator SDK 5§58

operator FF & A 51 Al LAFI A Operator SDK H#4 Ansible Sz#% 35 Memcached HE2E T Ansible #9745l
Operator., DHABEFHEHEEREEGER, ABRENATUTIRE

o 1| Memcached &

o HRERE R/NG Memcached BE LR (CR) spec i5EHK/NER

e {#FH status writer 778 memcached Pod B #3k E#T Memcached CR X
i 2 A @S LR F AN Operator Framework /(02452 :

Operator SDK
operator-sdk CLI TE7# controller-runtime /% API
Operator Lifecycle Manager (OLM)

£ 8 Operator W&, ARNMETABNES (RBAC)

==
AHRMARLLET Ansible B Operator FFIAEF Operator SDK AARIFA,

5.5.2.1. R &G

o B &% operator SDK CLI

o B &% OpenShift CLI (oc) v4.8+
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e Ansible fRA v2.9.0

® Ansible Runner fRZ v1.1.0+

® Ansible Runner HTTP Event Emitter plug-in kR4 v1.0.0+

e OpenShift Python client kR7s vO.11.2+

o {HAHEZA cluster-admin 1{RHY oc &k E| OpenShift Container Platform 4.8 &£8%

o EAVRAHIIEHR, HWEBRERIEMEZELIOLE N R HNFEE, SuIEE— MK pull

secret

5.5.2.2. fIB—/ i g

{8 A Operator SDK CLI fi| 4% memcached-operator B i E,
iz
(RSN =Re/lk =Sl N =g
I $ mkdir -p $HOME/projects/memcached-operator
HANZEX :
I $ cd $HOME/projects/memcached-operator
3. M ansible {41217 operator-sdk init @5 LA#IIR{LIE :
$ operator-sdk init \

--plugins=ansible \
--domain=example.com

5.5.2.2.1. PROJECT X#

operator-sdk init 4% 4 KB X ZE—1 Kubebuilder PROJECT 324, MIiE root iz {THIFEL
operator-sdk 4 LA % help ?ﬁuH:'._Jl;&HXIZXI{ﬁF FESETBEREEZ Ansible, 10 :

domain: example.com

layout: ansible.sdk.operatorframework.io/v1
projectName: memcached-operator
version: 3

5.5.2.3. fllEE API

{8 F Operator SDK CLI fil|# Memcached AP,

e
o ZITLUT oA H cache. hixAv1 ##HK Memcached #J AP :

$ operator-sdk create api \
--group cache \
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--version v1\
--kind Memcached \

--generate-role ﬂ

© APIER Ansible B8,

B API J&, Operator HE &ML LB -

Memcached CRD
B — Memcached % RRAI

Manager (EH#)
FERUTHEREFRESHARIRFRENER

o —/hiHZR, FLLR Ansible &K playbook

e —/ watches.yaml 3X{#, J§ Memcached 75/R%# %] memcached Ansible A

5.5.2.4. EMEEE

BHIEM Operator WiH, LUREMNIEZH, HERX N Ansible A€, SESRUIE. BHMFE
Memcached % RAHZ21T,

ff

L=

S

1. A5 E# roles/memcached/tasks/main.yml X4 :

- 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
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image: "docker.io/memcached:1.4.36-alpine"
ports:
- containerPort: 11211

X/ memcached & & A {R7Z7E memcached EEH X EZRE K/,

2. @it 4wk roles/memcached/defaults/main.yml X, HIEE Ansible BEHRERNTENBE
NE :

# defaults file for Memcached
size: 1

3. FRLLTFSEFYES config/samples/cache_vi_memcached.yaml XX {471 Memcached 7=
BT :

apiVersion: cache.example.com/v1
kind: Memcached
metadata:
name: memcached-sample
spec:
size: 3

BHENXHIR (CR) spec FREYHEXTVE NEIHN A E1E345 Ansible,

k

= -3

f£iZ17 Ansible §, Operator &1 spec FE A 2L ERI L FRELHE S snake case, Bl
BEFHMH TxI%, B0, spec A serviceAccount 7 Ansible R AE K
service_account,

& LIRS £ watches.yaml XX #4-715% snakeCaseParameters /£ E /) false SR
KNBELH, BIEIE Ansible X[ B EHUT—LRBIUE, LIRRARN BREFNEIRTER
lo

5.5.2.5. 21T Operator

IR BT LUE R Operator SDK CLI EF1i21T Operator :
o {F7 Go FIEEMAARIMIZIT,
o {FEREHMEEIZIT.

o 4 Operator, F{# M Operator Lifecycle Manager (OLM) FE&EEHEE,

5.5.2.5.1. EERFA K IZ1T

BRI LME N REBAEY Go BFIZ1TER Operator W H, XA LUINREBZMNIXEERE, NFFHLIEER
Fﬁo

it 3
T4, LUE ~/.kube/config XHAFECENSEEHLRERE LHIEREE X (CRD) , HEXR

i&4T Operator :

‘é?iﬁ[
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I $ make install run
Ll N

{"level":"info","ts":1612589622.7888272,"logger":"ansible-controller","msg":"Watching
resource","Options.Group":"cache.example.com","Options.Version":"v1","Options.Kind":"Memc
ached"}

{"level":"info","ts":1612589622.7897573,"logger":"proxy","msg":"Starting to
serve","Address":"127.0.0.1:8888"}
{"level":"info","ts":1612589622.789971,"logger":"controller-runtime.manager","msg":"starting
metrics server","path":"/metrics"}
{"level":"info","ts":1612589622.7899997,"logger":"controller-
runtime.manager.controller.memcached-controller","msg":"Starting
EventSource","source":"kind source: cache.example.com/v1, Kind=Memcached"}
{"level":"info","ts":1612589622.8904517,"logger":"controller-
runtime.manager.controller.memcached-controller","msg":"Starting Controller"}
{"level":"info","ts":1612589622.8905244,"logger":"controller-
runtime.manager.controller.memcached-controller","msg":"Starting workers","worker
count":8}

5.5.2.5.2. fE N ERMEEIZTT
BT LA N — N ERBIEEEE 21T Operator Wi H.,

ff

L=

S

1. JB17LLF make 6355 R BFIHEIX Operator Hiffk, FELLTHTRAIEN IMG SEKS| RIER U H]
B9, AT LURERFEF MR UG R (B0 Quay.io) FRERARBIIK,

a. MEER :

I $ make docker-build IMG=<registry>/<user>/<image_name>:<tag>

¢ pa -

F SDK 5 Operator £ @8 Dockerfile 2 go build EBFf3|
GOARCH=amd64, iX®ILAIEIE AMD64 FZ2 &
GOARCH=$TARGETARCH. Docker EIZ){SHf &7 814 B Y -platform 57
B{H, *FF Buildah, BE{FH -build-arg ELIX—BH, MMEEZEE,
BB LR,

b. FHERMEERFEE
I $ make docker-push IMG=<registry>/<user>/<image_name>:<tag>

—

p= Y=
BIRMZFRFIIRE, 10 IMG=<registry> /<users /<image_name>:<tag>, 7

PN AR BT 7E IR B9 Makefile % &, {&tR IMG ?= controller:latest {E 3
0L NN E X
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2. IZITLA T 6p 53K ERE Operator :
I $ make deploy IMG=<registry>/<user>/<image_name>:<tag>

BNBERT, XM SRUE—NHAE Operator H AWM EZEE, &KX H
<project_name>-system, FFEBE, IteHiLM config/rbac &% RBAC JFH,

3. JiF Operator @ B IEEIZTT ¢

I $ oc get deployment -n <project_name>-system

=1
NAME READY UP-TO-DATE AVAILABLE AGE
<project_namex>-controller-manager 11 1 1 8m

5.5.2.5.3. {148 Operator 3 {# [ Operator Lifecycle Manager #{TapE

5.5.2.5.3.1. #i%§ Operator

Operator 4 SR E Operator SDK #1 Operator Lifecycle Manager (OLM) BSERIAITE A%k, EATLL
5 Operator SDK 2 FH#Ex%E Operator i B ¥E M4 2 551&, {5 Operator AT ft OLM M,

FeRFMH

o TEFFA THFih E&RE: operator SDK CLI
e B%%E OpenShift CLI (oc) )v4.8+

o {HfH Operator SDK 1151t operator T H

ff

L=

1. 7 Operator i B B &HIZ4TLLT make 6545 RIZFHEX Operator Hiffk, LU THIRHAENR
IMG S¥CRB|I RER 7R ZE, MR LURERERM#E A= (30 Quay.io) TFi#AZREIIK.

a. THERER :

S

I $ make docker-build IMG=<registry>/<user>/<operator_image_name>:<tag>

F SDK 25 Operator £ @8 Dockerfile 2 go build EBFf3|
GOARCH=amd64, X7 LL#E3E AMD64 #4532 {d
GOARCH=$TARGETARCH, Docker EZ/{SIf &7 &4 B -platform 157
BI{E, *}F Buildah, EEF A -build-arg ELILX—BEH, NEELEL,
WAL N5,

b. JHEEHELRIFEE

I $ make docker-push IMG=<registry>/<user>/<operator_image_name>:<tag>
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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 FIfRFR E/F B8R TNl Eon, QIBRFEEN AR, make bundle fp57E Operator
B PR TXHME X

e & ClusterServiceVersion X REHAREFR B>, %7 bundle/manifests
e £ bundle/metadata B4 & T #1038 B %

e config/crd BxHHIFTE BE L HIRERE XL (CRD)

e — Dockerfile bundle.Dockerfile

SAIE, f#F operator-sdk bundle validate B /351iEX L34, LIRS ERZA SRR ZE
EBI,

3. BT e TR E A B EiR, OLM ARSI H G EHE Operator HHE, XS
A= EENMIH K,

a. MBIA TR, FREEHETIERHN registry, A @& ZAMBFITERIFEE, KE
BUNDLE_IMG :

I $ make bundle-build BUNDLE_IMG=<registry>/<user>/<bundle_image_name>:<tag>

b. HEETHH R

I $ docker push <registry>/<user>/<bundle_image_name>:<tag>

5.5.2.5.3.2. {#1 [ Operator Lifecycle Manager #8:& Operator

Operator Lifecycle Manager (OLM) RIEBBIETE Kubernetes SRt %eik, FHMEIE Operator K HHE
FARSSHIE AR, OLM £ OpenShift Container Platform LERIAZ%E, FHEH Kubernetes § BIi&1T,
DUME R A AR R B E A TENER T Web #26&F1 OpenShift CLI (oc) FAFFTAE Operator £ 6p
EHAEEINEE,

Operator Bundle Format 5 Operator SDK 1 OLM BIBRIAITT B A%, E A LUER Operator SDK 7£ OLM
ERFZITHADES, UBREEBZIT.

SEREH
o TEFFA T L E&RE: operator SDK CLI
o FUERFHEEE registry B9 Operator 48 B 1&

o OLMZEE—NET Kubernetes &R £ (#1R A apiextensions.k8s.io/v1 CRD, Iy
v1.16.0 SKE#HTARA, #0 OpenShift Container Platform 4.8)

o fFREA cluster-admin Y REINK £ oc B R EIER

1. AL TS IEEEHIZ1T Operator :
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$ operator-sdk run bundle \
[-n <namespace>] \ﬂ
<registry>/<user>/<bundle_image_name>:<tag>

BINBERT, BHRE ~/.kube/config ST H HREIEEREIIIE LR Operator, fERILUR
N -n PR N REILE R ER 6 & ZE S,

XD HHITU TR

o (5| BMHAAEIRINFRSIHKR, ReIGETEHABEEAIN Y, BEAERRIRT AFHHEE
SARIEE PR E X,

o NIBIEAFRIFHRMBETIR, LUME OperatorHub BEWS % Il Operator,

e EiTfIE— OperatorGroup. Subscription. InstallPlan F1FfEEMHEMNR (E1F
RBAC) 5 Operator ZRE R R,

5.5.2.6. @& B3 E X FiR
%% Operator &, B LUE S B8 —1NH Operator TEERPIRHMB E KR (CR) EMiXE,

FoRFEH

o TEHEBHLER Memcached Operator ~f§l, E12#t Memcached CR

1. UIHREIRE Operator AR ZE (A, B0, 40K make deploy fr 5 ERE Operator :

I $ oc project memcached-operator-system

2. Ym’# config/samples/cache_v1_memcached.yaml £ Memcached CR;FH =, FHES
BUF AR -

apiVersion: cache.example.com/v1
kind: Memcached
metadata:
name: memcached-sample
spec:
size: 3

3. I 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 Bl

150



% 5% A OPERATOR

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, BIAHREREFEH Memcached pod &AFRE#T,

a. 1% pod:
I $ oc get pods
i Bl

NAME READY STATUS RESTARTS AGE

memcached-sample-6fd7¢98d8-7dqdr  1/1 Running 0 im
memcached-sample-6fd7¢98d8-g5k7v ~ 1/1 Running 0 im
memcached-sample-6fd7¢c98d8-m7vn7  1/1 Running 0 im

b. Fo& CRIAA :

I $ oc get memcached/memcached-sample -0 yami
i o Bl

apiVersion: cache.example.com/v1
kind: Memcached
metadata:

name: memcached-sample

spec:
size: 3

status:
nodes:
- memcached-sample-6fd7¢c98d8-7dqdr
- memcached-sample-6fd7c98d8-g5k7v
- memcached-sample-6fd7¢98d8-m7vn7

6. EHEEARN.

a. HB#T config/samples/cache_v1_memcached.yaml X4, ¥ Memcached CR F1f
spec.size FEEM 3TN 5:

$ oc patch memcached memcached-sample \
-p '{"spec":{"size": 5}}'\
--type=merge
b. #IA Operator BB AEBE K/ :

I $ oc get deployments

Fai tH 7 B
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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

N

o INR{FFH operator-sdk run bundle %4 3l Operator, EIZITUATHS :

I $ operator-sdk cleanup <project_name>

5.5.2.7. Hith ¥R

o 1HS[HET Ansible B Operator WIIE#E, LLT f# Operator SDK Al H B k4514,

5.5.3. & 7F Ansible #J Operator I B &

operator-sdk CLI 7] 5j& 4 Operator B &KX scaffold %4~ FE SIS,

5.5.3.1. £F Ansible WTIE &
{# [ operator-sdk init --plugins ansible 54 KHIE T Ansible B Operator HIE S &L T B XX

% :

XHB%

A&

Docker

Makefile

PROJECT

config/crd

config/default

config/manager

config/prometh
eus

config/rbac

config/samples
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FAF ) Operator B A2 IRH Dockerfile,

BTFHEE. 4%, RERB[HEGRMWBIT, HEPEE Operator Zi XX, AT REME
HEENHFRE X (CRD) ,

B & Operator TTHIEE BRI YAML X4,

E A CRD ###1 kustomization.yaml XL E,
FERBUNEEFTA Operator j5H, # make deploy a4 EH,
Controller Manager $Z,

F5#2% Operator HIServiceMonitor 5i&,

A

SRS MIRIERENARHARHE,

5 CRD I/ ¥R,
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8% 5% JF&Z OPERATOR

XH= B % A&

config/testing AT RAIEE,

playbooks/ FIZ1TH playbook HIF B 3%,

roles/ EiZTHABKNNTE R,

watches.yaml ZIRIBIBTIRM Group/version/kind (GVK) #1 Ansible /5%, fE create api &
DRMFRE,

requirements.y TEBTHERAIREDN Ansible EEHA BIKTIIH YAML 324,
mi

molecule/ RS A B Operator imBimNIKAIIS R,

5.5.4. Operator SDK 89 Ansible X #F

5.5.4.1. HE X R4

Operator &{#F Kubernetes 94 BALEI, BB E LHIRE X (CRD), XHEMBE L HIR (CR) BIAN
T HHERLUFRENRE Kubernetes X%,

CR X &R 22— Kubernetes ¥R 4, 17X REF NIEFMIEIEFER :
% 5.1 BE U FHRFB

B 3T

apiVersion Z A8 CR BIRA

kind 3 CR AT,

metadata Z 0K Kubernetes # & TL#E.

spec (%iE) fEHIE Ansible W BHETIR, NFERBRIANNZE,

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 & 1,

LUF CR Ef2FIFRAEH Operator B91TH -

5% 5.2. &F Ansible ¥ Operator ;¥ f#
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ansible.operator- 7 CRIGEMVAEIRR. 1ZERRITITHE Golang B4 S time kT, Bk
sdk/reconcile-period Ui, fEF ParseDuration, BKINGEZs, % HBIEELFD HHAL,

ETF Ansible B9 Operator 3@l

apiVersion: "test1.example.com/vialphai”
kind: "Test1"
metadata:
name: "example"
annotations:
ansible.operator-sdk/reconcile-period: "30s"

5.5.4.2. watches.yaml 34§

group/version/kind (GVK) & Kubernetes API FIME—1R1HRF, watches.yaml X4 EMBEE L HIR
(CR) HirHMIBEE XLEIR (CR) %l Ansible 5K playbook HIBRETFIZFK, Operator HIEE X NBRET L
I F /opt/ansible/watches.yaml BT E XA &,

% 5.3. watches.yam| ST#4-B &+

B 3T

group Z I CR 4H,

version Z K CR AR,

kind ZITI CR KB

role (EiA) WINEARLHZHE Ansible BBBIERE, FIN : NREB roles BRALTF

/opt/ansible/roles/ #, A&7 busybox, NHZERN
/opt/ansible/roles/busybox. ZF 5 playbook FEXHEEHERF

playbook ANINZERZFHH Ansible playbook FIERTR, HEEE;XA playbook E N — i
BENAE, LZFE5 role FEEREHR.

reconcilePeriod (i%i&) Y57 CRBIMh A EIBR, BB playbook iZTHIAIE,

manageStatus (;%:18) WMRIZEN true (BR1L) , N CRABGIRAEE B Operator XKEE, MRFE
Jy false, | CRBPRSNSHIEEA B playbook FERI AN EIR, SHIEHIR
ISR EE,

watches.yaml X4l

- version: vialphat ﬂ
group: test1.example.com
kind: Test1
role: /opt/ansible/roles/Test1
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- 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

Q I Test1 BR5TE] test1 & &R HIRA,
@ 1 Test2 BRETE] playbook HIfH HLRAl,
9 Test3 kind BEE 74f97Rffl, 7E playbook FHZEIENT CR RS EFHHEAFNEIE,

5.5.4.2.1. &%

8% 5% JF&Z OPERATOR

BNINEEREIT R INZEF A GVK By watches.yaml X5, ©1 1R group. version, kind

#0 playbook X role FE& T 5,

A CR ERIMBE SN HIRM —LINEE. AIBEMNETREEUT IR,

% 5.4. @M watches.yaml| X%

N EIEEE! reconcilePeri
od

BIERE manageStatu
s

S AR B IR watchDepen
dentResourc
es

RERREEE N IR watchCluster
ScopedReso
urces

¥ E CR BT RZ 1T (RIS [l

Fo¥F Operator EE &/ CR
status Z4 ## conditions 8
Do

2 Operator ZhA W11 EH
Ansible ORI FTR,

X FF Operator I HH Ansible
BRRISEEM TR,

ansible.oper
ator-
sdk/reconcil
e-period

1m

true

true

fals
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BEAR

RANCTRRFIH maxRunnerA &I Ansible Runner 7£ Operator ~ ansible.oper 20
rtifacts BRPHABNMERFREEFENLHE  ator-
B RHEE, sdk/max-
runner-
artifacts

WA EIETIM watches.yml X4 RHI

- version: vialphai
group: app.example.com
kind: AppService
playbook: /opt/ansible/playbook.yml
maxRunnerArtifacts: 30
reconcilePeriod: 5s
manageStatus: False
watchDependentResources: False

5.5.4.3. XX ZE Ansible NZiHN T8

BN A 27 K% ZE Ansible, SAEH Operator B2, BHE KR (CR) B spec E4 1E WA 2L 23R IR
EXTE18, HRTF 5% ansible-playbook B HIFIAN L&,

Operator IA27E meta FEX FEHFIN L E, BT CREAMF CR & ZE[A,
SFFLLUTR CR R~ :

apiVersion: "app.example.com/vialphai"
kind: "Database"
metadata:
name: "example"
spec:
message: "Hello world 2"
newParameter: "newParam"”

ENEIANZE(E R ZE Ansible FILER T -

{ "meta": {
"name": "<cr_name>",
"namespace"”: "<cr_namespace>",
b
"message"' "Hello world 2",
"new_parameter": "newParam”,
"_app_example_com_database": {
<full_crd>
b
}

message 1 newParameter FEXEINZ#HIX B NAINZE, meta I’y Operator F7E X B CR 1ZHHEX
THIE, meta FER TS Ansible B SR RFERI5H], 40 :
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- debug:
msg: "name: {{ ansible_operator_meta.name }}, {{ ansible_operator_meta.namespace }}"

5.5.4.4. Ansible Runner B3

Ansible Runner 245 Ansible i21THXHE BRFERZER. EAALT : /tmp/ansible-
operator/runner/<group>/<version>/<kind>/<namespace>/<name>,

Hih 5w

o ETHEFX runner B XMEZER, 1ESH Ansible Runner X4,

5.5.5. Kubernetes Collection for Ansible

ZE(F A Ansible B2 Kubernetes LN BREFEMER, BelLUMER Kubernetes Collection for
Ansible, It Ansible BHEES RFF LA RF @Y YAML EHIIE Kubernetes R4, sKERE
Ansible RiAEMEHERE,

¥ Ansible 5I1A Kubernetes FRX AL SN — MR ARFOETFAIFER Jinja Bk, XHEEREEED
Ansible B LN 2B B E R,

ATVEHNET Kubernetes EGMIER R, FIAZ A, EAXRMITIFIL EREES, FHFEMA playbook 7
T, ARB#E Operator RfERAE,

5.5.5.1. 4 Ansible 2%k Kubernetes &£&

R AT LAE A b T /i, _E %% Kubernetes Collection for Ansible,

AR

1. %24& Ansible 2.9+ :
I $ sudo dnf install ansible

2. &% OpenShift python &/t B4 :
I $ pip3 install openshift

3. FRUTAZEZ —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, 304
EE LT RER Ansible K, FAELL Operator EE TE, BIMNERT, XUk
community.kubernetes £ 5 L\ % operator_sdk.util £4, © 745 E Operator B fuctions
IREEIRFNIE
REFZ B requirements.yml X4 BKGHIELL

I $ ansible-galaxy collection install -r requirements.yml
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5.5.5.2. &l Kubernetes Collection
operator FF & A G Al LAME A #H 831217 Ansible X3, MARERIZITMER Operator,

FERFH
o R{EETF Ansible B9 Operator 1H, F{#FH Operator SDK Al E B 4K Ansible A& API

e ¥t Kubernetes Collection for Ansible

AR

1. £ETF Ansible B9 Operator 1 E Bk, FREREM Ansible 2B roles/<kind>
/tasks/main.yml X, 703 APIF, H{FM --generate-role &N, =& roles/<kind> /
Bk, <kind> AI&# 517 API 15 EHI K BIITEL,

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 ﬂ
state: "{{ state }}"
ignore_errors: true

ﬂ MNREHLE N5 default TR R ZE(AIFOREEMST, 15 E UL(E,
9 & ignore_errors: true A HARMBR A Z A BOEC B AR ST R & KL,

2. {&X roles/<kind> /defaults/main.yml 32{4, J$EKi\ state 1%XE/ present :

I state: present

3. B ENIE B ERIIZELE—1 playbook.yml U4 A — Ansible playbook, EAEEEH
<kind> B & :

- hosts: localhost
roles:
- <kind>

4. iz17 playbook :
I $ ansible-playbook playbook.yml
=1

[WARNING]: provided hosts list is empty, only localhost is available. Note that the implicit
localhost does not match "all’
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khkkhkkkkkhkhkkhkkhkhhkkhkhkkhhkhkhkhkhhhhhkhhhhhkhkhhhhhhhhhhhhhhhkhhhhhhhhhhhhhhhhkhkhhkhhkrhhhrhhrhkk
PLAY [localhost]

TASK [Gathering Facts]

*hkkkhkkkhkhkkhkhkkhkhkhhkhkhkhhhhkhkhhhhhhhhhhhhhhhhhhhhhkhhhhhhhhhhkhhhhkhhhhhhhhhhhhkhhhhkhkkhhhxkx
ok: [localhost]

TASK [memcached : set ConfigMap example-config to present]
*hkkkhkkkhkhkkhkhkkhkhkhkhkhkhkhhhhkhkhhhhhhhhhhhhhhhhhhhhhkhhhhhhhhhhkhhhhhhhhhhhhhhkhhkhhhhkhkkhhhxkx

changed: [localhost]

PLAY RECAP khkkkkhhkkkkkhkhhhhkhkhhkhkhhhhhkhkhhhhhhhhhhhhhhhhhhdhhhhhhhhhhhhhhdddhhhhhhhhhhhkrrrrdhixd

localhost :0k=2 changed=1 unreachable=0 failed=0 skipped=0
rescued=0 ignored=0

5. WA EMSNZ S0/ -

I $ oc get configmaps
i Bl

NAME DATA AGE
example-config 0  2mis

6. E#Hi21T playbook, 1%iE state 77 absent :

I $ ansible-playbook playbook.yml --extra-vars state=absent
it Bl

[WARNING]: provided hosts list is empty, only localhost is available. Note that the implicit
localhost does not match "all’

khkkhkkkkkhkhkkhkhkhkhhkhkhkkhhhkhkhhkhhhhkhhhhhhhhhhhhhhhhhhhhhkhhhhhhhhhrhhhhhhkhkhhhhhxhhhrhhhkkx
PLAY [localhost]

TASK [Gathering Facts]

*hkkkhkkkhkhkkhkhkkhkhkhhkhkhkhhhhkhkhhhhhkhhhhhhhhhhkhhhhhhkhhhhhhhhhhkhhhhkhrhhhrhhhhkhkhkhhhkhkhkkhhhxkx
ok: [localhost]

TASK [memcached : set ConfigMap example-config to absent]
*hkkkhkkkhkhkkhkhkkhkhkhkhkhkhkhhhhkhkhhhhkhkhhhhhhhhhhhhhhhhkhhhhhhhhkhhkhhhhkhhkhhhhhhhhkhhkhhhkhkhkkhhhxkx

changed: [localhost]

PLAY RECAP khkkkkkhkkhkkhkkhhkhhkhkhhhhkhkhhhhhhhhhhhhhhhhkhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhkhkhkhhhhhkhkhhrxkx
localhost :0k=2 changed=1 unreachable=0 failed=0 skipped=0
rescued=0 ignored=0

7. BOEECERRA 2 E EMR

I $ oc get configmaps

5.5.5.3. &4

I— == = R ls L L N VA /N e D P A Y S TR SN PO NN BNV A N s ato
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o NFE rEEIzIEENTIR (CR) Bl /L Operator RNBR A B E X Ansible 1Z45801F 8, W& A1t
Operator A {#F Ansible,

5.5.6. £ Operator A {#f Ansible

PWIBIE A ME A Kubernetes Collection for Ansible &, HBEEXKIR (CR) XEZMERE, BalLlfE
Operator RERfE % FEEIHY Ansible 1858, ARBIF Ansible A EILETE] Operator A M BYRF E
Kubernetes %R, 1ZMEI7E watches.yaml X458,

5.5.6.1. HE X R4

Operator £ Kubernetes 95 BHLEI, BIBE X FRE X (CRD), XIEEHIEE IR (CR) BIAML
THEEUTAREMIRLE Kubernetes &,

CR X &R 22— Kubernetes ¥R 4, 17 REFNIEFMIEIEFER :

% 5.5. BE U FRFE

B 3T

apiVersion ZOIE CR BIARA,

kind 03 CRHRE,

metadata Z 0K Kubernetes & TL#E.

spec (%iE) fEHIE Ansible W B ETIR, NFERBRIANZE,

status BEELTREYLFPRE, X FETF Ansible B Operator, status F7REVIA N

CRD jZH, H operator_sdk.util.k8s_status Ansible #EREE, Hd
& CRstatus 8 condition 5 .

annotations EMTF CR B Kubernetes 4 & 1,

LUF CR Ef2FIREEH Operator B91TH -

5 5.6. & F Ansible #Y Operator 3 f#

ansible.operator- 7 CRIGEMVAEIRR. 1ZER BRI Golang B4 S time kAR, Bk
sdk/reconcile-period Ui, fEF ParseDuration, BKINGER's, % HBIEELFD HHAL,

ETF Ansible 9 Operator 3@l

apiVersion: "test1.example.com/vialphai”
kind: "Test1"
metadata:
name: "example"
annotations:
ansible.operator-sdk/reconcile-period: "30s"
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5.5.6.2. &l iXEF Ansible B Operator

& LUE A Operator T BBITIZE B X # make run 64, MK A#Z1THIE T Ansible B9 Operator I
ERE;Z5E, make run Makefile BFRFEA#Z4T ansible-operator — i/ #2{4, M watches.yaml XX
EEEN A ~/.kube/config X5 Kubernetes (£85@1S, Fhi& k8s i —it,

FoRFM

A LB % BEf 1545 & ANSIBLE_ROLES_PATH =k & {# [ ansible-roles-path F:ic sk
BHEXAEKE, INR7E ANSIBLE_ROLES PATH E7F:%A#HEIZA®, Operator &7
{{current directory}}/roles FEKE,

® Ansible Runner fxZ v1.1.0+

® Ansible Runner HTTP Event Emitter plug-in kR4 v1.0.0+

o HUTRIERIF RIEA N Kubernetes Collection

it

[

VEENR (CR) REBEVHIRE X (CRD) MEMMNETAEBMNIINES (RBAC) &

M

I $ make install

i th 7 Bl

/usr/bin/kustomize build config/crd | kubectl apply -f -
customresourcedefinition.apiextensions.k8s.io/memcacheds.cache.example.com created

2. 7217 make run 6% :

I $ make run

it Bl

/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":"v1.8.0","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}

{"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
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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}

INTE, Operator &Wi#E CR =4, O CR R4 KR Ansible ABIZ1T,

pa -3
£ & config/samples/<gvk>.yaml CR ;& ¥ 7=/ :

apiVersion: <group>.example.com/vialphat
kind: <kind>
metadata:

name: "<kind>-sample"

R NR%E spec £, FRLUUVARA Ansible BF B#iA 8, HERORHEZEM CR
%3345 Ansible OB 2E &, h Operator B EUMRINEZRBEEM,

3. Bl CR LM, FHFEKILEE state 1IXE N present :
I $ oc apply -f config/samples/<gvk>.yaml
4. ¥ example-config BB 2B OIE :

I $ oc get configmaps

it Bl
NAME STATUS AGE
example-config Active 3s

5. {24 config/samples/<gvk>.yaml 3 {4, {5 state FEX%E ) absent, fI#0 :

apiVersion: cache.example.com/v1
kind: Memcached
metadata:
name: memcached-sample
spec:
state: absent

6. NEEX :



% 5% A OPERATOR

I $ oc apply -f config/samples/<gvk>.yaml

7. WIABCERRST S ARMIRR -

I $ oc get configmap

5.5.6.3. L5 # LA ETF Ansible B Operator

1E Operator &M T BE X Ansible 1238/, &7 LATE OpenShift Container Platform 5£&## pod I
M Operator, ZEBFEIRTEE " IMEHRFERIZTEE,

B LN — N ERBEEEE 21T Operator Wi H.,

AR

1. JB17 LT make 6355 RABFIHEIX Operator Hiffk, FELLTHTRAIEN IMG SEKS| RIER U H]
B9, AT LURERFEFHE R UG R (B0 Quay.io) FERARBIIK,

a. MR -
I $ make docker-build IMG=<registry>/<user>/<image_name>:<tag>

F SDK i Operator £ @8 Dockerfile 2 go build EBFf3|
GOARCH=amd64, iX®LAfE3E AMD64 F54RFh{§
GOARCH=$TARGETARCH, Docker BEI{§IMEZ X E N -platform I5E
BB, *FF Buildah, HBE({EM -build-arg KLIX—BH, MNEFELZELR,
HSH S IR,
b. FEERIEERFEE
I $ make docker-push IMG=<registry>/<user>/<image_name>:<tag>

BRMZIRFIIRE, 10 IMG=<registry> /<users /<image_name>:<tag>, 7
AN P ER R TR IR A Makefile HIXE, 12X IMG ?= controller:latest {E 3k
KB EBIN IR BT,

2. infTLA T a5 3K ERE Operator :
I $ make deploy IMG=<registry>/<user>/<image_name>:<tag>

KINBERT, XMW ER0EB—NHE Operator TIB ZFrMI & 22, BN
<project_name>-system, FTFEE, L5 iLM config/irbac Z3& RBAC jFH.,

3. WE Operator @ BIETERIT :
I $ oc get deployment -n <project_name>-system

i th o Bl
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NAME READY UP-TO-DATE AVAILABLE AGE
<project_namex>-controller-manager 11 1 1 8m

5.5.6.4. Ansible B&

E T Ansible B Operator 124t % Ansible Z21THHERE, TRAT I Ansible f£55, BEthAIl@&58 %
Operator RER R EH 5 Kubernetes 32 B HJIFEAI(E B,

5.5.6.4.1. && Ansible Hi&

SERFEH
e ETF Ansible B Operator fE N IEEERFRHIERE A Ni21T

ff

L=

S

o EHEFET Ansible B Operator AR, 1HZTUTHS :

$ oc logs deployment/<project_namex>-controller-manager \
-Cc manager \
-n <namespace>

ﬂ # & Manager Z2MAE.

Q INRIE(E A make deploy 5 {E ~HEREZ1T Operator, f# <project_name>-system #p
ZE[A],

Fai th o Bl

{"level":"info","ts":1612732105.0579333,"logger":"cmd","msg":"Version","Go
Version":"go1.15.5","GOOS":"linux","GOARCH":"amd64","ansible-
operator":"v1.8.0","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}

{"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...
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{"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}

5.5.6.4.2. 5 F5EEM Ansible RS AFBERE

Ba LUFIAEZF £ ANSIBLE_ DEBUG _LOGS &N True, LS FERESTE Ansible 5RBE, XEN
HERER,

it

e % config/manager/manager.yaml #1 config/default/manager_auth_proxy_patch.yaml X
#, FHSFLUTERE :

containers:
- name: manager
env:
- name: ANSIBLE_DEBUG_LOGS
value: "True"

5.5.6.4.3. T B&H )3 ATEH TR
TEFAET Ansible B9 Operator 5, EBES/S BTN TeESERRES BN,

o TEHEE X HHEF I ansible.sdk.operatorframework.io/verbosity ;T f#, LS 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

5.5.7. BE L HRIREE

5.5.7.1. &F Ansible B Operator A E X KBRS

ETF Ansible B Operator 2 B5f¥_£— R Ansible :21TH— % {E RE# B E L FTIR (CR) status 7 7%
R, HERaERIIMRNESHWBEURBRNERER, OTA®:
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status:
conditions:
- ansibleResult:
changed: 3
completion: 2018-12-03T13:45:57.13329
failures: 1
ok: 6
skipped: 0
lastTransitionTime: 2018-12-03T13:45:57Z
message: 'Status code was -1 and not [200]: Request failed: <urlopen error [Errno
113] No route to host>'
reason: Failed
status: "True"
type: Failure
- lastTransitionTime: 2018-12-03T13:46:13Z
message: Running reconciliation
reason: Running
status: "True"
type: Running

EF Ansible BJ Operator 1423 Operator {1877 k8s_status Ansible IR B E UIRS(E, ZEHR
S &1L operator_sdk.util 557, EEFTLURIBREZFEREREENT M Ansible REBEST status,

ETF Ansible By Operator RINBA D E 1 _EFT/RBIER Ansible ;i21THIE . R FAHZEEHIN AREFERA
Ansible B SREFTIRE, B0 LSS N BRERFOREFR T,
5.5.7.2. FoIiRER B E L HERRE
& LUE F operator_sdk.util £ & FBWE T Ansible B9 Operator, HUFHMEN ARFRIEEEE LR
(CR) #®&
SeRFH
e {#f Operator SDK 32 EF Ansible BJ Operator T H

it =

1. E%7 watches.yaml 34, {£— manageStatus 7% & false :

- version: v1
group: api.example.com
kind: <kind>
role: <role>
manageStatus: false

2. {53 operator_sdk.util.k8s_status Ansible kB FHR, a0, ERAHE test F1{H data
#1, operator_sdk.util TLUELI T ARER :

- operator_sdk.util.k8s_status:
api_version: app.example.com/v1
kind: <kind>
name: "{{ ansible_operator_meta.name }}"
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namespace: "{{ ansible_operator_meta.namespace }}"
status:
test: data

3. AL A BIE meta/mainyml XHHFERE S, ATFHERET Ansible B Operator :

collections:
- operator_sdk.util

4. FAE meta FEAE AR, EAILUER I k8s_status &L :
k8s_status:
status:

key1: valuel

5.6. &7F HELM By OPERATOR

5.6.1. FFIAFE A E T Helm BY Operator #J Operator SDK

Operator SDK @1&F4 K — Operator W B LT, EFIAIA Helm chart 1§ Kubernetes FIRERE HSE
—NARRF, MEREHREEM Go Kid,

INEEEREF Operator SDK IR T EMEF N B FHIZTE T Helm B Operator BIE A K]
11, Operator FF & A A AT LA Nginx #8— & TF Helm B Operator =ffl, HHEIRBEEEEH,

5.6.1.1. R EH

o B &% operator SDK CLI
o B &% OpenShift CLI (oc) v4.8+
o {FHHEZA cluster-admin f{fRH oc &% E| OpenShift Container Platform 4.8 &&#

o EAVFERMANMBR, MWEXBERNEHEELINIENALBNIFMEE, SWHECE— & pul

secret

5.6.1.2. I HIBEE T Helm B9 Operator
& B] LA#E A Operator SDK 25 Nginx #9EFEBE A S E F Helm BY Operator,

Pyt
1. fIE—4Nig,
a. DIBEMNITHBE R :

I $ mkdir nginx-operator
b. tIHLEIWIE AR B

I $ cd nginx-operator
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c. &/ helm ¥&4217 operator-sdk init f35 LLFNAETIE :

$ operator-sdk init \
--plugins=helm

2. G APL
AR T #HY Nginx API :

$ operator-sdk create api \
--group demo \
--version vi\
--kind Nginx

It API €8 helm create S SBIAE Helm Chart Mk,
3. HMIEEFHHEE Operator Hif&k.

FERZIAK Makefile B 173RFTEFHEE Operator, HAHRM 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. ®&ECRD:
I $ make install
b. [HUEEMERNERP. & IMG KB NEHEER R
I $ make deploy IMG=<registry>/<user>/<image_name>:<tag>
5. mnELt ETFXAR(SCC),
Nginx AR 551K - S5 B 4F A5 [ AU BR F BE#E OpenShift Container Platform #3217, LT SCC i

N
ANZE nginx-sample pod BIRR S5k e -

$ oc adm policy add-scc-to-user \
anyuid system:serviceaccount:nginx-operator-system:nginx-sample

6. figRBIaE LR (CR) .
a. Q- RAICR:

$ oc apply -f config/samples/demo_v1_nginx.yaml \
-n nginx-operator-system

b. &%& CR I/} Operator :

$ oc logs deployment.apps/nginx-operator-controller-manager \
-Cc manager \

-n nginx-operator-system
7. ﬂo
TUT R TBRELREP AN EIR

3
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I $ make undeploy

5.6.1.3. RS R
o MEBEFEAM T BUNMIEET Helm BY Operator, 15ES[HET Helm # Operator SDK 155

5.6.2. &7F Helm B Operator #J operator SDK 57

Operator 7 & A 51 & LAFI F Operator SDK B4 Helm XN Nginx F2EF Helm # Operator 7=
B, HAEBEHEGER, ABENETLUTIRE:

o fJE Nginx &

o MHRELEBKR/NG Nginx BE XLHIRE (CR) spec IEMK/NER

o {#f status writer 17 nginx Pod & FF3EEH Nginx CR KA
@it LR A Operator Framework #0444 3 52 L id 72

Operator SDK
operator-sdk CLI TE7# controller-runtime /% API
Operator Lifecycle Manager (OLM)

£ Operator WL, ANMETABNI LS (RBAC)

% o
AHEMARLLE T Helm B9 Operator FF#41E A Operator SDK IR B F ¥4,

5.6.2.1. SR

o B &% operator SDK CLI
o B &% OpenShift CLI (oc) v4.8+
o {FHAEZA cluster-admin f{RH oc &% E| OpenShift Container Platform 4.8 §&#

o ERAVFERMANMER, MWEXBRNEHEELINIENAHLBIFME, SWHECE— & pul

secret

5.6.2.2. fljg—4\1iH

&5 Operator SDK CLI i|# 4 7 nginx-operator B B,

AR
[RIVERE=RollE= Sl N =BT

I $ mkdir -p $HOME/projects/nginx-operator
2. HEANZBEX :

I $ cd $HOME/projects/nginx-operator

169


https://access.redhat.com/documentation/zh-cn/openshift_container_platform/4.8/html-single/operators/#osdk-helm-tutorial
https://helm.sh/docs/
https://access.redhat.com/documentation/zh-cn/openshift_container_platform/4.8/html-single/operators/#osdk-helm-quickstart
https://access.redhat.com/documentation/zh-cn/openshift_container_platform/4.8/html-single/operators/#osdk-installing-cli
https://access.redhat.com/documentation/zh-cn/openshift_container_platform/4.8/html-single/cli_tools/#getting-started-cli

OpenShift Container Platform 4.8 Operator

3. A helm H{HZ1T operator-sdk init S AR ETE -

$ operator-sdk init \
--plugins=helm\
--domain=example.com \
--group=demo \
--version=v1 \
--kind=Nginx

i\ SR T, helm iHEHEFEBLEMR Helm Chart #1186 TB., EaILUEREA4RC
(70 --helm-chart t5%&) ERIIA Helm chart #I1R{ETIH.

e

init g8 3 |2 nginx-operator B, %[ JAFWEH API R4} example.com/v1 # kind Nginx

YR
VIR,

4. WFEF Helm B9 E, init e HIRIE chart BB HREREM TR, 1E config/rbac/role.yaml
SR E R RBAC #IU,  B8IE b ST 4 BRI @ &5 B Operator BIFUBRZE 3K,

5.6.2.2.1. 18 Helm chart

A LUERLLTRRE, MASEBER Helm Chart 12T E, MEEAINA chart (ATLUMAKRSTH RS
L fE Chart B FEH) FAHAINAE chart:

o --helm-chart
® --helm-chart-repo
o --helm-chart-version

INRIEE T --helm-chart 177&, --group. --version #[I --kind PRS2 N AL, IMBEERIZE, NIE
FRALLTEIME :

Fric izh

--domain my.domain
--group charts

--version vi

--kind MIEEM chart RO E

INR --helm-chart Fr&IEE AN’ chart 944, #1 example-chart-1.2.0.tgz Bk, I chart #& IS UEF 2
BHEHFTTRA, BN, Operator SDK &%t MILIZ i FEHIKEL chart,

IR B @IT --helm-chart-repo TREIEE B E L E URL, NISZRLLT chart 51
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B sk

<repo_names/< M%&) <repo_names #J helm chart F1kEX 4% 71 <chart_name> B9 Helm chart, #l

chart_name> $HELM_HOME/repositories/repositories.yaml st #+15%E. %M helm repo add
EREE L,
<url> A HEER URL FKEX Helm Chart U344,

IR B E L URL H --helm-chart-repo 5%, NIZIFLLT chart 31K :
15 ik

<chart_name> 7£M --helm-chart-repo URL {E3#§E#) Helm Chart & E R iKEX %~ <chart_name>
B Helm Chart,

MR --helm-chart-version 15K i1%E, Operator SDK £IKEE&EH A AAM Helm Chart kA&, &N, ©
SRBIEEMIRA, L{FEA --helm-chart I 10IEE—MEERA (Hla0—PAHERZR S URL) B chart
ff, --helm-chart-version fr &R~ EHA,

INFEELIFAME RO, 51T -

I $ operator-sdk init --plugins helm --help

5.6.2.2.2. PROJECT X

operator-sdk init 44 BB 2 — Kubebuilder PROJECT X4, MIIE root i21THIEEE
operator-sdk e B LAK help HiE FILEUZ X, FERTBREZ Helm, 140 :

domain: example.com
layout: helm.sdk.operatorframework.io/v1
projectName: helm-operator
resources:
- group: demo
kind: Nginx
version: v1
version: 3

5.6.2.3. T f# Operator &

EAHIF, nginx-operator 1B %A Nginx BE X HR (CR) PUTA T B -

IR HFE Nginx EBE, FHOIE—,

IR H T Nginx fRSS, EHOIE—,

MRWERAEREFE, HUE— Nginxingress,

HBRERE. RS AIEADS Nginx CRIEEMECECE, MBIAK. BHRFRSKE,
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EINER T, nginx-operator TiE &G Vginx FRE4, 40 watches.yaml X #HFR, FHEREE
Chart #1147 Helm Z1ThRA :

# Use the 'create api' subcommand to add watches to this file.
- group: demo

version: v1

kind: Nginx

chart: helm-charts/nginx
# +kubebuilder:scaffold:watch

5.6.2.3.1. Helm chart 7=l

B3 Helm Operator B &, Operator SDK 20— Helm Chart "ffl, EF@&—4HER, AFHE
B Nginx & TR A,

A, FHXERE. BRSSHN Ingress HRIRMH TR, 7448 NOTES.ixt 4R, Helm Chart FF& A
AR FRIZIER G A B R A B AR LA E B

INRIEXT Helm chart B—EB T R, 1554 Helm FF 4 A 71 30H,

5.6.2.3.2. BN A E L HEME
Helm &A% values BIBE R B E L Helm Chart BIEKIAECE, 1% chart 7£ values.yaml XA 7E o

EALGELERE LHR (CR) spec BB ERBRIXLEIRINE, HBIFEHE A,

ff

L=

S

1. EEIANERT, helm-charts/nginx/values.yaml X485 —/NXE N 1 8945 replicaCount 9
B, BIEEEFREH D Nginx £, 1E8 CR spec #/1E 5 replicaCount: 2,
“mE config/samples/demo_v1_nginx.yaml X {4 L% & replicaCount: 2 :

apiVersion: demo.example.com/v1
kind: Nginx
metadata:

name: nginx-sample

spec:
replicaCount: 2

2. B, RESmAOKINZES 80, EfFEF 8080, % config/samples/demo_v1_nginx.yaml 32
%314 E spec.port: 8080, EERMIRSIHOBEE :

apiVersion: demo.example.com/v1
kind: Nginx
metadata:

name: nginx-sample
spec:

replicaCount: 2

service:

port: 8080

172


https://docs.helm.sh/developing_charts/
https://helm.sh/docs/intro/using_helm/#customizing-the-chart-before-installing
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Helm Operator N FHET spec, FEMAN values X1FAZE, S5 helm install -f ./overrides.yaml g5 HY
TEAAELL

5.6.2.4. 3517 Operator

& B] LA#E A Operator SDK CLI ##1iZ1T Operator :

o {FJ)y Go BFEERMAARIMIZIT,
o {FRNEBHEEIZIT.

o 4 Operator, F{# M Operator Lifecycle Manager (OLM) FE&EEHEE,

5.6.2.4.1. LR A K HhiE1T
BRI LUME NEBEN B Go I2Fi21TIEH) Operator T H, Xl LUINMRERZBANXREE, S FHAEEE

Fﬁo

it =

é"'r fﬁll

TR 84H, LUE ~/.kube/config XHRFECENSEEHPLRERE LHEREE X (CRD) , HEX

1217 Operator :

I $ make install run

i th o Bl

{"level":"info","ts":1612652419.9289865,"logger":"controller-runtime.metrics","msg":"metrics
server is starting to listen","addr":":8080"}
{"level":"info","ts":1612652419.9296563,"logger":"helm.controller","msg":"Watching
resource","apiVersion":"demo.example.com/v1","kind":"Nginx","namespace":"","reconcilePeriod
""1m0s"}
{"level":"info","ts":1612652419.929983,"logger":"controller-runtime.manager","msg":"starting
metrics server","path":"/metrics"}
{"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}

5.6.2.4.2. fE NERNEERT
B LA N — N ERBIEEEE 21T Operator Wi H.,

ff

L=

S

1. 131TLLF make 5 EMEBFIHEE Operator Hifk, TELUTHERIEN IMG SEES|BIEE 1A
BZE, BRI LRBIEREZEL = (30 Quay.io) FEHERSIEITKF,

a. TEER :
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I $ make docker-build IMG=<registry>/<user>/<image_name>:<tag>

p= Y=

F SDK 5 Operator £ @8 Dockerfile 2 go build EBFf3|
GOARCH=amd64, iX®ILAIEIE AMD64 152 {E
GOARCH=$TARGETARCH, Docker E1Z){SHf &7 814 B Y -platform 57

BI{E, XIF Buildah, FTEFEMA -build-arg KEILX—BH, MEEZESR,
HEI SR,

b. FEERIEERFEE
I $ make docker-push IMG=<registry>/<user>/<image_name>:<tag>

BRMIZFRFIIRE, 10 IMG=<registry> /<users /<image_name>:<tag>, 7
AN P ER T TE IR AT Makefile I &, 1ECX IMG ?= controller:latest {E 3k
KB R BIN G IR BT,

2. IZITLA T 6p i 3K ERE Operator :
I $ make deploy IMG=<registry>/<user>/<image_name>:<tag>

KINBRT, XM ER0B—NFHE Operator TIB ZFrMI & 22, BN
<project_name>-system, FATFEE, L5 iLM config/irbac Z3& RBAC jFH,

3. J8iF Operator @ B IEEIZTT ¢

I $ oc get deployment -n <project_name>-system

i Bl
NAME READY UP-TO-DATE AVAILABLE AGE
<project_namex>-controller-manager 11 1 1 8m

5.6.2.4.3. #i%F Operator 3 {# [ Operator Lifecycle Manager # {78 &

5.6.2.4.3.1. %% Operator

Operator 48X E Operator SDK #1 Operator Lifecycle Manager (OLM) BYERIAITE A%k, EATLL
{8 Operator SDK SR FHEZE Operator Ui B E NI S5, {F Operator At OLM {#H,

FRFM
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% 53 FF&Z OPERATOR

AR

1. 7 Operator Wi B B XHIZ4TELT make 6545 R FHEX Operator Hiffk, LU THIRHAENR
IMG S¥CRBIRER T FRYZE, MR LURERERM#EEL S (30 Quay.io) TFiEAZREIIK.

a. THEEEIR :

I $ make docker-build IMG=<registry>/<user>/<operator_image_name>:<tag>

=1

F SDK 5 Operator £ @8 Dockerfile 24 go build EBFf3|
GOARCH=amd64, XA LATEIE AMD64 2R {EF
GOARCH=$TARGETARCH. Docker EZI{SIf &7 &4 B -platform 57

BB, *fF Buildah, FHEFEA -build-arg RKEMX—BH, MNFEELZELR,
HEI S DNERN,

b. fFERERMEERFEE
I $ make docker-push IMG=<registry>/<user>/<operator_image_name>:<tag>

2. i217 make bundle fp 503 Operator i aFH, ZmSHAZ NS, HF3HE Operator
SDK generate bundle #1 bundle validate 7% :

I $ make bundle IMG=<registry>/<user>/<operator_image_name>:<tag>

Operator FIfHFR E/F B8R TNl Eon, QIBFIEEN AR, make bundle 35 7E Operator
B PR TXEME X

e T 2& ClusterServiceVersion X REHAEEFH B>, %7 bundle/manifests
e £ bundle/metadata B9 4 & T #0138 B %

e config/crd BxHHIFTE BE L HIRERE X (CRD)

e — Dockerfile bundle.Dockerfile

A5, fE operator-sdk bundle validate B335 1FX 30, LUBREE ERHA SRR 2
EBI,

3 BT e TR E A B iR, OLM ARSI H G EHE Operator HHE, ZERS
A—1TEENIH K,

a. MBIA TR, FEREEHETIERH registry, A& ZAMBFIIERFE, KE
BUNDLE_IMG :

I $ make bundle-build BUNDLE_IMG=<registry>/<user>/<bundle_image_name>:<tag>
b. XN DR :

I $ docker push <registry>/<user>/<bundle_image_name>:<tag>

5.6.2.4.3.2. {8 Operator Lifecycle Manager £ Operator

175


https://sdk.operatorframework.io/docs/advanced-topics/multi-arch/#supporting-multiple-architectures

OpenShift Container Platform 4.8 Operator

Operator Lifecycle Manager (OLM) RIEBBIETE Kubernetes SeEfrh %k, BHMEIE Operator R HHE
FIRSGSHIEEEH, OLM £ OpenShift Container Platform _EERIAZ2E, FH4EH Kubernetes § Biz1T,
DA IR IR R B R AEA TEMIER TIF Web #1501 OpenShift CLI (oc) FATFFIAE Operator £
EHAEEINEE,

Operator Bundle Format /& Operator SDK #1 OLM BEINFT @ %, eI LUER Operator SDK £ OLM
ERFZTIHASTHR, UBREERZT.

FRFM

o TEFF A Tl E%&EE operator SDK CLI
o FYERFHEEE registry B9 Operator H4F B &

o OLMZEE—NET Kubernetes &R £ (#1R A apiextensions.k8s.io/v1 CRD, Iy
v1.16.0 S EHThRA, %0 OpenShift Container Platform 4.8)

o fFREA cluster-admin Y REINK £ oc EFEIERE

Pt

1. FIALL T e R IEEBEFIZ1T Operator :

$ operator-sdk run bundle \
[-n <namespace>] \ﬂ
<registry>/<user>/<bundle_image_name>:<tag>

FINBERT, mHRTE ~/.kube/config X BRIEELRIINE %4k Operator, EAILLT
0 -n FRA&R A IR E AR BB 4 22 A 3E
XD PITLATERME -

o (5| RMHAAEIRIFRSIHKR, ReIHETEHABEEAINN Y, BEAERRIRT OAFHHEE
SARINEE PR B,

o NIBRIEAFRAIFEHRMBETIR, LUME OperatorHub WS %4 Il Operator,

e EiTfIE— OperatorGroup. Subscription. InstallPlan F1FfEHEMHEMNR (E1F
RBAC) 5 Operator ERE R R,

5.6.2.5. Qg HE X HIR
%% Operator &, B L& B8 —/1H Operator TEERFPIRHMB E KR (CR) EMiXE,

FoRFMH

® Nginx Operator 7”3, BiRMHT Nginx CR, 7EEEfrh%&k

AR

1. UIHREIRE Operator AR ZE (A, BIa0, 40K make deploy f G ERE Operator :

I $ oc project nginx-operator-system
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. Y%k config/samples/demo_v1_nginx.yaml F1#] Nginx CR ;& ¥R, FESSLUUTHE :
apiVersion: demo.example.com/v1
kind: Nginx
metadata:
name: nginx-sample
spec:

replicaCount: 3

. Nginx BRZS MK BB [AIFUBR F BE1E OpenShift Container Platform 3217, MU TREM
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

. fIE CR:
I $ oc apply -f config/samples/demo_v1_nginx.yaml|
. #fR Nginx Operator 77~f5l CR 02 ERE, HA/NIEHM :

I $ oc get deployments

Fai tH 7 Bl
NAME READY UP-TO-DATE AVAILABLE AGE
nginx-operator-controller-manager 11 1 1 8m
nginx-sample 3/3 3 3 im

. F2E pod 1 CRART, LUBINFEIRTEE A Nginx pod &R E#.

a. &% pod:

I $ oc get pods

it Bl
NAME READY STATUS RESTARTS AGE
nginx-sample-6fd7c98d8-7dqdr 11 Running 0 im

nginx-sample-6fd7c98d8-g5k7v 11 Running 0 im
nginx-sample-6fd7c98d8-m7vn7 11 Running 0 im

b. 10& CRIKA :
I $ oc get nginx/nginx-sample -0 yaml
=1

apiVersion: demo.example.com/v1
kind: Nginx
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metadata:
name: nginx-sample

spec:
replicaCount: 3

status:
nodes:
- nginx-sample-6fd7c98d8-7dqdr
- nginx-sample-6fd7c98d8-g5k7v
- nginx-sample-6fd7c98d8-m7vn7

7. BEHEERE RN,

a. B3#7 config/samples/demo_v1_nginx.yaml 34, 4§ Nginx CR B spec.size FEZM 3
h5:

$ oc patch nginx nginx-sample \
-p '{"spec":{"replicaCount": 5}}'\
--type=merge

b. i\ Operator EEJERE K/ :

I $ oc get deployments

it Bl
NAME READY UP-TO-DATE AVAILABLE AGE
nginx-operator-controller-manager 11 1 1 10m
nginx-sample 55 5 5 3m

SFEARRRR ORI TR,

o HNR{EA make deploy &% 3k Operator, HIZITUA TGS :

I $ make undeploy

o INR{FFH operator-sdk run bundle %4 il Operator, EIZITUATHS :

I $ operator-sdk cleanup <project_name>

5.6.2.6. Hth 5TiR
o FHSHET Helm B Operator WITE# &, LT Operator SDK QIR B K451,

5.6.3. &F Helm #J Operator WIEHE

operator-sdk CLI "] 58 Operator B &KX scaffold %4~ FE SIS

5.6.3.. F Helm WHIB 5
{5 operator-sdk init --plugins helm &G4 KBIETF Helm B Operator HE @& LT B3R :
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% 53 FF&Z OPERATOR

/SR i:b=3

config kustomize &5, FATFTE Kubernetes 5% EEBE Operator,
helm-charts/ Helm Chart {8 f8 operator-sdk create api & #1141t
Docker AT make docker-build 519 Operator £k,
watches.yaml Group/version/kind (GVK) # Helm Chart BIALE,
Makefile RAFERTEM BT,

PROJECT B & Operator TTHIEE BB YAML X4,

5.6.4. Operator SDK F#) Helm X #

5.6.4.1. Helm chart

1t Operator SDK 4 X Operator Wi EME A —FAREF AIAE Helm Chart 3kEBE Kubernetes HiR
ERNGi— RN AR, MIERREEM Go KiE, XFETF Helm BY Operator IEEE A T H#E BN e 25
WAOTIRSN R, RABERNIZN AT Chart —E8 9 £ KEY Kubernetes X &R, iXIF#E2 LT
BRAERBRM, {B# Kubernetes # KHJEM Helm Chart I8 KNS, XERUHEREINAEBRAEE,

Operator I EZETHRER MR FARRF LA B E X RAPZEEIRE, FEEMBRESSEEETHR
SHELEE, XFEF Helm B Operator, XIRH spec FEXE—MECELTIFIER, BETE Helm
values.yaml X ik, SR LIAEEA Helm CLI (40 helm install -f values.yaml) 3@ Fr&i% &EixX
teff, MEEBE TR (CR) FRAXLE([, BN CRIENELE Kubernetes X REETS SIS FHRY RBAC
LA B B ERERFT Y SREVEF AL,

26— 5 Tomeat BE 2 CR =~ :

apiVersion: apache.org/vialphat
kind: Tomcat
metadata:
name: example-app
spec:
replicaCount: 2

replicaCount (£ (AfIFl 2) KFEBRNERALLTRER Chart &R :
I {{ .Values.replicaCount }}

F2FHERE 5 Operator fF, ERHETHTE— CR EHISREZHEIN ALH], FEM oc HIIHMAL
BEHIZITRIARR LA -

I $ oc get Tomcats --all-namespaces
AERMER Helm CLI %2k Tiller ; EF Helm B Operator &M Helm Wi B S ARG, BEMHURAZ

i24T7— Operator 2245, FHERBE LFREE X (CRD) ;M CR, EEEE RBAC, FRULAILERS
I FPIMR AR,
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5.7. EMXEERSHRA (CSV)

3 ClusterServiceVersion X R X W E£EZR A (CSV) B— N FIF Operator FTTEIECIER YAML
JEH, TIHBD Operator Lifecycle Manager (OLM) fE&E¥AIZ1T Operator, B Operator & asHi &
WHTTEE, ATERFREERBIR. RMRMRAFER. A, CSVILRIZ1T Operator FTERHERA
EEFR, RUTFHEHFEHN RBAC MR EEEHKIN B E LR (CR).

Operator SDK 8% CSV 4Rk 2s, BT N AE] Operator WIBARK CSV, {#A YAML jE#.#] Operator j&
XHFIENEREE L.

BB CSV M4, Operator (FEBEILHRRAZEE N T 1LHE Operator 5 OLM X E k[ Catalog
Registry Z R TEBFIEL OLM F1H, 4, E LI T #H Kubernetes #1 OLM Zhag, CSV spec A
BEaPEEN AR AR ZE1E, M Operator SDK AT BEEIH RS, LR CSV BIREHTH
o

5.7.1.CSV £ IEAR

Operator 4P EEH, HAOEERIRSHRA (CSV) , AR Operator Lifecycle

Manager (OLM) 7w, OIEFEEN FATER. Operator SDK Il CSV £ /%35 (H generate bundle
Fo5HR) 2% Operator KB BRHEH OLM BENE—NEE, FRSEEHEMNMAFBHE
F3&E CSV iEH, TAAMSNRIZEMMERMA, LKk CSV &, LUETILEMBRERENK CSV,

#E, generate kustomize manifests FHSRELIZ1T, LI4ERKH generate bundle F 515 /I
A Kustomize £, B2, Operator SDK 12/t make bundle 75, ©BIIHIT—&ES, SIERNF
BT Fae -

1. generate kustomize manifests

2. generate bundle

3. bundle validate

HithBR

o MFTARSTBERIMHA I CSV HTERE, ESIIZL Operator,

5.7.1.1. BB BTIR
make bundle #3457 Operator B RO LU XEFM B % :

e %75 bundle/manifests il &EH B, EF & ClusterServiceVersion (CSV) #f%
e £ bundle/metadata B9 4 & T #1038 B %
e config/crd BxHHIFTE BE LHIRERE XL (CRD)
e — Dockerfile bundle.Dockerfile
DR RBESEIE CSV A :

At

TE W fp 4 22 [A| AR Operator AR,
ClusterRole

E N EBESEE M Operator 1R,
Deployment
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% 53 FF&Z OPERATOR

T XNl 7E pod AIZ 1T Operator B9 Operand.
CustomResourceDefinition (CRD)

7E X Operator MMARIBE & L HR,
B E L FRTH

BERE CRD #MA&HIFIR A,

5.7.1.2. RAEHE
generate bundle F& S H --version TS E B R QB R FARINE IR ST, FERETE LRA,
WiT7E Makefile 7% E VERSION &, %{#F make bundle %:45i21T generate bundle F &< {F

FRiZ{EB A --version &, CSV hRA 5 Operator i &A@, TEF Operator iR AT &4 BT
CSV,

5.7.2. F51%E X CSV FE&

B% CSV BT EFEREKM. TETF Operator SDK B4FTHEB A E TER, XEFERKRKSHAL
WME, B—YHX Operator MIZFEE LHIRE X (CRD) MT#E,

Operator {F& Wl B ISR EEREIRSSIRA(CSV)YAML ST, H’\'riﬂ:iﬂﬁmbﬂEUL,L'F,WE%EXO Lk
MEMERIEFER R ER D BIREES, Operator SDK FE& K CSV B & HEE,

TRIFMANE T EEFHE LW CSV FEE, WL %M,
*K5.7.hiE
FEX gk

metadata.name 1% CSV BIME— & FR, Operator RAN B EEBFA, LUMRIEME—M, 20 app-
operator.v0.1.1,

metadata.capab  1R#E Operator FXFAEEELX 2 HIBENFY, LTS 1E Basic Install. Seamless
ilities Upgrades. Full Lifecycle. Deep Insights #1 Auto Pilot,

spec.displayNa FAFHRiH Operator BIA &5,
me

spec.descriptio & Operator ThRERI & K Hak.
n

spec.keywords H#k Operator B9,

spec.maintainer  4k{" Operator FIM ASAHLF LR, SRR FHb4HbhL,
S

spec.provider Operator ML (GBERNME) & AR,
spec.labels f#t Operator PIER{E FARYHE(E XS,

spec.version Operator B9iE X hRA, #010.1.1,
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B ek
spec.customres  Operator f#FAR{EST CRD., #1R deploy/ F#FE{Efil CRD YAML XX {4, Operator SDK
ourcedefinitions FEINERIZFER, {B CRD BH spec FRANLNEZEREERHIA :

e description : CRD i,

e resources : CRD FFB{EM Kubernetes ¥i&, #1Pod # StatefulSet
e

e specDescriptors : FiF Operator H AFIHiH B Ul 3270

% 5.8. 1%
B 3T
spec.replaces #WiZ CSV iy CSV &R,
spec.links 5% EEH Operator S0 ATEFEXHI URL (INMILAIXAY) , &E&/FRH url,
spec.selector Operator ®J A3 FECA B¥ 5 A BTRAY L 25,
spec.icon Operator 8B H base64 4wfi%Eltr, @i mediatype 7£ base64data FEXHiXiE.

spec.maturity BHEXMRARIAEIMKAE, L2 1E planning. pre-
alpha. alpha. beta. stable. mature. inactive #1deprecated,

BRUESIFRNAEMEBENESZIFE, HS I CSV spec,

%% .
- BRIFZA - TR YAML FEEBER M Operator fSH HAEHT,

L th BT IR

® Operator FRFAEERY

\

5.7.2.1. Operator JToEUIE T f#

operator FF& N A ATEERBEARSShRA (CSV) MITTHUBHFohE L FLEFMHE, LUSRUERERARE
(U1) ®Z2EThEE, 0 OperatorHub,

T&R5IH T "I metadata.annotations FE&F 5 E Y H Operator TR T Z.

% 5.9. X f#

FB
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https://github.com/operator-framework/operator-lifecycle-manager/blob/master/doc/design/building-your-csv.md
https://access.redhat.com/documentation/zh-cn/openshift_container_platform/4.8/html-single/operators/#olm-maturity-model_olm-what-operators-are

FB

alm-examples

operatorframework.io/initialization-resource

operatorframework.io/suggested-namespace

operators.openshift.io/infrastructure-features

operators.openshift.io/valid-subscription

% 5% A OPERATOR

sk

RHEEE LHIREE L (CRD) ER&Z/NEESE. ®E
B Ul TISEETTIRR, #APE—FBE L

W17 Operator &S 2
operatorframework.io/initialization-resource
ERRRIEI LIRSS IRA (CSV) RIEEFMBEHIEE X
TR, AR, RO IRREET CSV IR HAEMR A
BERELHIR. 482 HTE YAML E A&
Mo

KIBERE Operator BUER I & 22 [H],

Operator XHRFHEMZRIITNEE. 7E web 326 & FiE T
OperatorHub & ¥l Operator i, B Al AEFEHMT
X LEThRE, BMM. KoKNEHIE :

e disconnected : Operator ZIF#EE & Tk
FEZEME RS, aEmMEENT, BR&E
Eijn] BB, Operator JIH T HRFFEH
AR,

e cnf: Operator £ T —** Cloud-native
Network Function (CNF) Kubernetes 1
o

e cni : Operator & T — Container
Network Interface (CNI) Kubernetes ¥
1,

e cCsi: Operator &t T — Container
Storage Interface (CSI) Kubernetes &
.

e FIPS : Operator #ZEKZFAM FIPS 1
X, FHAATFEIFE FIPS EXBI T,

BE

HE1E x86_64 2Ry H) OpenShift

Container Platform & # FIPS %
WFB/Modules in Process %,

e proxy-aware : Operator TRHEREFE
BYSEEE FiZ1T, Operator EZIENRIEINME
252 HTTP_PROXY #1
HTTPS_PROXY, Operator Lifecycle
Manager (OLM) TESE$EZE 1 {E AR
Bl Operator IREIXEINMET E, Fihs4%
& T #M Operands FFEERIEMEZD

o

Al

T35 HEF Operator Frss R RFRE 1T 5 B9 22 (R 24
‘H, f5lan, '["3Scale Commercial License",
"Red Hat Managed Integration™]',
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PR fisah
operators.operatorframework.io/internal- £ Ul SRS AT A P 2 F 89 CRD,
objects

dEEL R

Operator X ¥l

I operators.openshift.io/infrastructure-features: '["disconnected", "proxy-aware"]'
Operator =& OpenShift Container Platform iFaliE

I operators.openshift.io/valid-subscription: ["OpenShift Container Platform"]'

Operator ;=& 3scale ¥ a[iE

operators.openshift.io/valid-subscription: '["3Scale Commercial License", "Red Hat Managed
Integration"]'

Operator B EEMAE, BEZE—4 OpenShift Container Platform ¥ aJ ik

operators.openshift.io/infrastructure-features: '["disconnected”, "proxy-aware"]
operators.openshift.io/valid-subscription: ["OpenShift Container Platform"]'

o

L fth B IR
e CRD f&#R
o HARERTRBIEE LHIR
o XBEIMMAZEMN
o NEZIRMBINEEF Operator (MFFEEAE)
o [EHEPAIERAR
o ZHFFIPS N

5.7.3. NZ[RM%EIM5E 5 F Operator
&5 Operator 5%, &M Operator W77 B AN B3R F BETE 32 R 4% Sl i FRoF O EABE oh IE 3555 1T

SZRFHT TR H Operator FZE K
® 7f Operator IR IRSShRA (CSV) & :
o FlH Operator HUTHINEE AT REF B RIE KA Hth BRI H R,
o EIIHE (SHA) MARIRZEREIAAA & EMEIR.
e Operator BIFRBRIIINE W 7 3 R LA FRE BRI X i2 4T
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https://access.redhat.com/documentation/zh-cn/openshift_container_platform/4.8/html-single/operators/#osdk-crds-templates_osdk-generating-csvs
https://access.redhat.com/documentation/zh-cn/openshift_container_platform/4.8/html-single/operators/#osdk-init-resource_osdk-generating-csvs
https://access.redhat.com/documentation/zh-cn/openshift_container_platform/4.8/html-single/operators/#osdk-suggested-namespace_osdk-generating-csvs
https://access.redhat.com/documentation/zh-cn/openshift_container_platform/4.8/html-single/operators/#olm-enabling-operator-for-restricted-network_osdk-generating-csvs
https://access.redhat.com/documentation/zh-cn/openshift_container_platform/4.8/html-single/operators/#osdk-hiding-internal-objects_osdk-generating-csvs
https://access.redhat.com/documentation/zh-cn/openshift_container_platform/4.8/html-single/installing/#installing-fips

% 5% A OPERATOR

o &HY Operator NI EREIIEEEF TR,
XF CSV EK, EALILL Operator EEBI B D HTUTEN,

FRFH

e TE CSVH Operator Il H

ff

L=

S

1. 25 Operator £ CSV I NI E A SHA 5| X

a. B spec.relatedimages:

spec:
relatedlmages: ﬂ
- name: etcd-operator g
image: quay.io/etcd-
operator/operator@sha256:d134a9865524c29fcf75bbc4469013bc38d8a15cb5f41acfddbe
b9e492556¢4 €)
- name: etcd-image
image: quay.io/etcd-
operator/etcd@sha256:13348c15263bd8838ec1d5fc4550ede9860fcbb0f843e48cbccec07
810eebb68

Q ] relatedimages #f 4 1% B X IR TR,
Q 18 ERIRBIME—FRIA
9 BITHE (SHA) MAR BT R EIEE BN R,

b. HAEBAIMELELUEA Operator NFEAFRSERS, BHMEN env H49 :

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:
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- /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
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

ERIMEZ E5E A Operator 3| FAMIE R,
BT E (SHA) AR SESRIN B EZTE N K.

A, FERAMEECHA)MARHREEING (tag) 5|A Operator B %,

-

BCEIRNIES, timeoutSeconds {E 2 7/NF periodSeconds
ff, timeoutSeconds BXi\fE} 1, periodSeconds ZKiL{EHH 10,

2. 7hN disconnected (1 f#, iX3R7R Operator FERFFFEEBIAE R TF -

metadata:
annotations:
operators.openshift.io/infrastructure-features: '["disconnected"|'

OperatorHub A AT iR #E L B Z2 /g ThAEE S 1 8 Operator,

5.7.4. NN RMFNRIERSE BIRH Operator
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% 5% A OPERATOR

Operator Lifecycle Manager (OLM) 1% & Operator #87E Linux £HHi217. 1B, N Operator #9
F4 &, R OpenShift Container Platform &£8f# A worker T iR, RAILUIEERM Operator @B
EIEHMZEMN EM T R,

#NR Operator X#f AMD64 I Linux AABIZS (K, ERTLAME CSV ARINPRSE, MR Operator I
DR, PRESRNRETRERSIGEE LT ¢

labels:
operatorframework.io/arch.<arch>: supported ﬂ
operatorframework.io/0s.<0s>: supported

ﬂ & <arch> RE N R IFHFRH,
Q Tt <os> WENRZFHFRFH,

KRERNIGERIE LR E T RERBIFEIATILERNZERGRFE R, HlMN, XRE

BrIBEEIEBVINIE H Fy Operator IRELFIHBIZRY, {H1ZZRH41E PackageManifest API
th R BT F,

YR CSV A EHE os 1, TRFINIINEBLLT Linux STHIFE :

labels:
operatorframework.io/os.linux: supported

SR CSV A EHE arch 173, ©RFIVEIAEB LT AMD64 IHFFIRZ ¢

labels:
operatorframework.io/arch.amd64: supported
f05R Operator XFFE N1 AR IRIERSL, MHALURINS MR,

FERFH
e TE& CSVH Operator HiH,
o EXHRIIHLMNRMFRMERSL, CSV H5|HM Operator HF N2 IF B INRFE R,

e E(f Operator FEZRME I FFEZIMERESE T/E, LAIERBE (SHA) MARIRE
(tag) XIgEBIARHEKR.

Y

e 7£ CSV By metadata.labels /& Operator XiFHIZRMFIZERGTRINIRE -

labels:
operatorframework.io/arch.s390x: supported
operatorframework.io/0s.zos: supported
operatorframework.io/os.linux: supported

operatorframework.io/arch.amdé4: supported
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W?ﬁbﬂ%ﬁﬂ’%@%‘%ﬁﬁ%{’ﬁ%éﬁﬁ, R BATAE S 2R os.linux 1 arch.amd64 27 (&,

L th BT IR

o ME\EAXRBFHIKRMELELR, ESImage Manifest V 2, Schema 2 18,

\

5.7.4.1. Operator IR HEERG L

EbMe ST B 7% N2 RSB Operator B, OpenShift Container Platform L£#] Operator
Lifecycle Manager (OLM) XU TE/FE :

£ 5.10. OpenShift Container Platform Sz ##92eH

Rt PR
AMDG64 amd64
64-bit PowerPC little-endian ppc64le
IBM Z s390x

5% 5.11. OpenShift Container Platform Z#H9RERSE

BERG FHIER
Linux linux
z/0S zos

OpenShift Container Platform IR RRRAFIE M EF Kubernetes BIZ 1ThR AR BESZ F5
BRI HIRIERGIEAR,

5.7.5. KB tp % 22 [H]

B Operator W/NERERIFEMBAEAR, SEARFEM R PIHEBNRIRAITIHE, FREET
YE, BN MIT I A EHT, Operator Lifecycle Manager(OLM)& ¥ Operator B4n 4 22 [ B9 RN KB N
1T [ B 6p 44 Z2 [A]

YE/ Operator fF&, BRI LSRR Bintp R R EMENEREEIR IS AR A (CSV)—ER 9 31257 Operator
REN TR RAMBZLEE, FH OperatorHub $ Operator ININEIEREES, BLIRIERTLE Web 1ZHIBTE
REN TR NEHEIE A R T BN & 22,

ff

L=

S

e 7£ CSV i, ¥ operatorframework.io/suggested-namespace X fi# X B NI HIM LA
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https://docs.docker.com/registry/spec/manifest-v2-2/#manifest-list

% 53 FF&Z OPERATOR

metadata:
annotations:
operatorframework.io/suggested-namespace: <namespace> ﬂ

Q© uERImAEZI

5.7.6. |5 F§ Operator &4

Operator Lifecycle Manager (OLM) 7 Operator 12— MilE R R R F0 Operator ZEE I Operator
HE RS, BOAERT, OLM 7EZRE Operator i & | — OperatorCondition B & X %R E X
(CRD) . #R#& OperatorCondition BE X iR (CR) AXEMFME, OLM BT HRMEN B,

EYHF Operator 24, Operator A FHENF1ZER OLM {2 OperatorCondition CR, FHEISTEALLT
£5 :

o KEVEERM.
o WEBBERMNRS

XA LGB operator-lib FESESCH, Operator #E& A 7E Operator it controller-runtime & /-
i, LAMEIZIEREE ViR SEEE+ Operator 5 H) OperatorCondition CR,

VRRFHFRHE T —1ERM Conditions #0, ©FELLFAATE OperatorCondition CR & Get #1 Set —
A conditionType :

Get

BREBEESM, RFZEFER%EE controller-runtime B client.Get K, ©EEE
conditionAccessor H771E K E! type.NamespacedName 1Y ObjectKeyc

Set

EEMFERMGHRE, EFEMFER®B controller-runtime B client.Update Zhat. 18R CRD AR
771 conditionType, NI&HIEEIR,

Operator RFLFEX CR B9 status F51R. operator A LAMIFREL FE #7 status.conditions #(4H, FH S
B, BXEFHPFEMRAMERIFERE, HEELBFENEH GoDocs,

Operator SDK v1.8.0 %2 #¥ operator-lib v0.3.0,

FoRFMH

e {3 Operator SDK &£ — Operator T H,

ik =
£ Operator 5 B A /5 A Operator &4 :

1. 7 Operator T H# go.mod {4, ¥ operator-framework/operator-lib Zxh0 A FTEHIZE -

module github.com/example-inc/memcached-operator

go 1.15
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https://github.com/operator-framework/operator-lib/tree/v0.3.0
https://github.com/kubernetes-sigs/controller-runtime/tree/master/pkg/client
https://godoc.org/k8s.io/apimachinery/pkg/apis/meta/v1#Condition
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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. 7E Operator B HRE R EH S HHER R FHUL T
e %3 controller-runtime &/ if,
e % conditionType,
e R[E|—4 Condition £ O LABEFTE RIS

BT OLM BRIz Upgradeable 514, HEILAILIEER—EO, ©EA1jH Upgradeable 5
HEAE, B0

import (

apiv1 "github.com/operator-framework/api/pkg/operators/v1"

)

func NewUpgradeable(cl client.Client) (Condition, error) {
return NewCondition(cl, "apiv1.OperatorUpgradeable")

}

cond, err := NewUpgradeable(cl);

EXARBIF, NewUpgradeable constructor #i# — 35 FA R A 58 Condition BJ—AN4%
= cond, cond ZEMREFH Get #l Set /5%, AATFLIE OLM By Upgradeable %14,

HithBR

® Operator &4

5.7.7. & X_ webhook

Webhook f21F Operator fEE £ IR RFEIX RFMHEFF B Operator LRI Z AT, ZE. 1Bk, #
SHIEL TR, 2 webhook 5 Operator —[FI#R#tH, Operator Lifecycle Manager (OLM) BILAE X
Lt webhook By A H,

Operator BI5EEEAR SR A (CSV) HR Al gE & 2 webhookdefinitions #84y, LUE X LLTF Webhook 8! :

® Admission webhook (validating and mutating)

e webhook #5#t

® 7f Operator B spec &9 711 webhookdefinitions 384, F{# M
ValidatingAdmissionWebhook. MutatingAdmissionWebhook = ConversionWebhook
type SIEFE webhook & X, LATRBISEFE=FEEBE Webhook:

f15 Webhook B CSV
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https://access.redhat.com/documentation/zh-cn/openshift_container_platform/4.8/html-single/operators/#olm-operatorconditions

apiVersion: operators.coreos.com/vialphai
kind: ClusterServiceVersion
metadata:
name: webhook-operator.v0.0.1
spec:
customresourcedefinitions:
owned:
- kind: WebhookTest
name: webhooktests.webhook.operators.coreos.io ﬂ
version: v1
install:
spec:
deployments:
- name: webhook-operator-webhook

strategy: deployment
installModes:
- supported: false
type: OwnNamespace
- supported: false
type: SingleNamespace
- supported: false
type: MultiNamespace
- supported: true
type: AlINamespaces
webhookdefinitions:
- type: ValidatingAdmissionWebhook g
admissionReviewVersions:
- vibetai
- vi
containerPort: 443
targetPort: 4343
deploymentName: webhook-operator-webhook
failurePolicy: Fail
generateName: vwebhooktest.kb.io
rules:
- apiGroups:
- webhook.operators.coreos.io
apiVersions:
- vi
operations:
- CREATE
- UPDATE
resources:
- webhooktests
sideEffects: None

% 53 FF&Z OPERATOR

webhookPath: /validate-webhook-operators-coreos-io-v1-webhooktest

type: MutatingAdmissionWebhook e
admissionReviewVersions:

- vibetai

- vi

containerPort: 443

targetPort: 4343
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deploymentName: webhook-operator-webhook
failurePolicy: Fail
generateName: mwebhooktest.kb.io
rules:
- apiGroups:
- webhook.operators.coreos.io
apiVersions:
- vi
operations:
- CREATE
- UPDATE
resources:
- webhooktests
sideEffects: None
webhookPath: /mutate-webhook-operators-coreos-io-v1-webhooktest
type: ConversionWebhook ﬂ
admissionReviewVersions:
- vibetai
- vi
containerPort: 443
targetPort: 4343
deploymentName: webhook-operator-webhook
generateName: cwebhooktest.kb.io
sideEffects: None
webhookPath: /convert
conversionCRDs:
- webhooktests.webhook.operators.coreos.io 6

¥ Webhook #JB 7 CRD mIl{EIX BE1E,
FUE#E A Webhooko

25524 A Webhook,

#4: Webhook,

& CRD #J spec.PreserveUnknownFields Bt 2 /7% & 7y false = nil,

0009

H A B

5

o Webhook /E A$HHRTY

e Kubernetes 3X#Y :

o IS A webhook
o ZFz A webhook

o webhook ¥t

5.7.7.1. 5%} OLM B Webhook ¥ E=ETH

& Operator Lifecycle Manager (OLM) EBEHH webhook BJ Operator I, fEAIE XL THE :
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https://access.redhat.com/documentation/zh-cn/openshift_container_platform/4.8/html-single/architecture/#admission-webhook-types_admission-plug-ins
https://kubernetes.io/docs/reference/access-authn-authz/admission-controllers/#validatingadmissionwebhook
https://kubernetes.io/docs/reference/access-authn-authz/admission-controllers/#mutatingadmissionwebhook
https://kubernetes.io/docs/tasks/extend-kubernetes/custom-resources/custom-resource-definition-versioning/#webhook-conversion

% 5% A OPERATOR

o type FEXWILE N ValidatingAdmissionWebhook. MutatingAdmissionWebhook X
ConversionWebhook, &/l CSV & A KKHIF EX.

o CSVIBE—IEE, ©HELTMEY T webhookdefinition # deploymentName FEx FH1Z
BB,

fl]% webhook I/, OLM #fif& webhook {X#£5 Operator E8:EHJ Operator HH LB B A %4 22 5] L1,
UEF 30 & AL A BRI
¥ OLM B2 1 A BN EREB R M — D HMBNEBIULZ MY (CA) o 15 CA EMHFEHIINENZHERYE
API IRS5 & fpAHRZ R, FLL

o TLSUEF 4 EIERE M /apiserver.local.config/certificates/apiserver.crt.

o TLS B4 FIERE M /apiserver.local.config/certificates/apiserver.key,
Admission webhook Fl £k
JBA1E Operator FEBELE N TTEMERIRT, OLM IR AN webhook FE X BULIIFEE T LA T iEK
FREIELN, T OLM % CSV B EIRIAIM EX

e ERBITATAEA

e %KLL operators.coreos.com 2H - B iR

e iFKB#r N ValidatingWebhookConfigurations =t MutatingWebhookConfigurations iR

4 Webhook 43R
IR Webhook & L RKBELLTFIRE], OLM &% CSV B EI KM ER

o WAL Webhook B CSV REEZ#F AlINamespaces ZiRiE =,
o % Webhook BB #1 CRD W /iiF HE spec.preserveUnknownFields %% &) false = nil.,
o CSV HE Y By#LH webhook WA IET AR CRD,

o TEENERP, Y47F CRD HeEE— N Webhook,

5.7.8. T BEE LK IREE X (CRD)

1 Operator ATBEREAH K B E X HFIRE X (CRD) : —2IH Operator #/4, B—32} Operator #Ki#fi
44 Z CRD,

5.7.8.1. #ii5# CRD

Operator IEMBEE XFIRE L (CRD) = CSVHZREEZEME . XK CRD RIEMEH Operator 5FiH
RBAC #|, KFiITEEMEM Kubernetes #:&2 (A EEILEL R,

Operator BHRXEMAL D CRD FEMAREEEE—E, FlIN—DX KPR BIEEEEN 7 —HR$
BB ARERTHRR, XTE CSV XMHHNZE—FIH,

5 5.12. #1589 CRD FEx

FB ik W/ wl ik
e i CRD W24, HE
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FB

Version

Kind

DisplayName

ek

Group

Resources

SpecDescriptors

. StatusDescripto
rs #l
ActionDescriptors

S —— AL — A ==

194

fed W/ Ak
ZRTR APl BIRRA, IR
CRD BI#L 25 A EE & 7R, IR

CRD &# W ANEHEARA, 21 MongoDB Standalone. WiE

A% Operator fNfal{E 1% CRD M fg i, s(BEX CRDAT W&
IR BRI,

% CRD FR/EMI API 41, #N database.example.com, i =1

f&H9 CRD A REHHIA — R % 2K Kubernetes ¥R, BIilfFHE
resources S5, ATFEMAS MR ZHRE
BN REINEEZEZE N BREF, AT EIEZENRS S
Ingress #MI,

(S
i

BUWSBIER NEERIN R, TABIIHIEGRBEBIFRE S
K. B0, FRIHFERFTRERBIRERRSHIE ER
%T.I.o

i

X Lo i RF 2B AR P R IR EE M Operator FURELE 3%
A HIRT U W—fMAR, REM CRD @EAF b
IR Secret 5% ConfigMap B9EFR, EAIFELLAMEE,
LT B IERAM Ul i EFH R B,

5

HAELITF =LA :
e SpecDescriptors : 5| X% spec HHHFEL,

e StatusDescriptors : 3| fxf% status H:hpy=

X o
e ActionDescriptors : 5| A% & LRI HUTHIRE,
AR EZ LT FE ¢

e DisplayName: Spec. Status ¢ Action #J A%
A AR,

e Description:5x Spec. Status s Action &
Operator #0{a]{§ FA &R 52 k.

e Path : #HBRFFEHRAN R EFEEM R D FREE.

e X-Descriptors : AT R E iR FFHAML" T
B LA R EFEREA Ul 4, A% OpenShift
Container Platform BJTR4 React Ul X-Descriptors
FIFRMIER, 1EZ L openshift/console T H.,

BXREhFHELZ —RIER, ES W openshift/console T
H.

—_—— - R— _—— B L T BT DU P P T AL L s

N LA


https://github.com/openshift/console/tree/release-4.3/frontend/packages/operator-lifecycle-manager/src/components/descriptors/types.ts
https://github.com/openshift/console/tree/release-4.3/frontend/packages/operator-lifecycle-manager/src/components/descriptors

% 53 FF&Z OPERATOR

LA bRBITEIE L —T MongoDB Standalone CRD, ZR&ZZEMH LA Secret AIBECERITEIAZ N A, FF
THERSS. BIRSE. pod fl ELEMRET :

119 CRD =6l

- displayName: MongoDB Standalone
group: mongodb.com
kind: MongoDbStandalone
name: mongodbstandalones.mongodb.com
resources:
- kind: Service
name:"
version: v1
- kind: StatefulSet
name:"
version: vibeta2
- kind: Pod
name:"
version: v1
- kind: ConfigMap
name:"
version: v1
specDescriptors:
- description: Credentials for Ops Manager or Cloud Manager.
displayName: Credentials
path: credentials
x-descriptors:
- 'urn:alm:descriptor:com.tectonic.ui:selector:core:vi:Secret'
- description: Project this deployment belongs to.
displayName: Project
path: project
x-descriptors:
- 'urn:alm:descriptor:com.tectonic.ui:selector:core:v1:ConfigMap'
- description: MongoDB version to be installed.
displayName: Version
path: version
x-descriptors:
- 'urn:alm:descriptor:com.tectonic.ui:label’
statusDescriptors:
- description: The status of each of the pods for the MongoDB cluster.
displayName: Pod Status
path: pods
x-descriptors:
- 'urn:alm:descriptor:com.tectonic.ui:podStatuses’
version: v1
description: >-
MongoDB Deployment consisting of only one host. No replication of
data.

5.7.8.2. r7=H) CRD

O HAMNTE CRD T2 LEHEE, SFEEMEMNRZEN T4 /NEA Operator BISER], FHiR#H
—FFZ A Operator H & Bl — 2 S 2 /R b 2l i BB B B9 73
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a0, — Operator AIIXE—TNHERFFF (M etcd Operator) ZE&E— etcd EAFLLAH T2 Il
E, MUKk —A Postgres #iEFE (FH Postgres Operator) LU FEIEELE,

Operator Lifecycle Manager (OLM) X B&8& &£ fR A FIRY CRD #1 Operator 1T, LUl RBIXLE K,
INRFLEIGEMIRRA, Operator FEFHRAZEIEFREL], FHHEA Operator BIE—MNRSIKF, LA
2., BAAESERN Kubernetes HiR,

% 5.13. &I CRD FH

B 3T W/ alik
B FiTZE CRD HIL#F, WiE
Version AT ER API BIRR AR, WHIE
Kind Kubernetes X §RKH, WHIE
DisplayName CRD B AZE AT BERR AR, IR
b AR Z A BN 1RT & & IR B B K2R WIE
WFHE CRD R
required:

- name: etcdclusters.etcd.database.coreos.com
version: vibeta2
kind: EtcdCluster
displayName: etcd Cluster
description: Represents a cluster of etcd nodes.

5.7.8.3. CRD #%

MRBELHRE L (CRD) BFH—KERFSHRA (CSV) , OLM KILEINEARK, NRED CRD #K
%4 CsV i, MHiZ CRDHRUTHERRERERMN T EFY

o FIAEBFETHAE CRD HHIIRFSRAE IEFER CRD H,

o TEARYEHT CRD BYJSIERZ (schema) HATHAERE, 5 CRD BIBRSSARAREXHIAR B INA LHI=k
BE LHIREEN.

5.7.8.3.1. &shn#Frhik CRD

ik =
f$3#hR CRD 7x10%El Operator:

1. £ CSV B4 versions E8H) CRD SHREARINFTSEE,
a0, R LFEI CRD E— vialphal frA, MEBERMFFTE vibetal kA F SEIFCET
MITERERRA, 15N vibetal JRINFSHE :

versions:
- name: vialphat
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served: true
storage: false
- name: vibetat
served: true
storage: true

@ ==

2. WNR CSV ITEFERFMRA, ERAEHEH CSV owned E89AF#) CRD 5| FARA :

customresourcedefinitions:
owned:
- name: cluster.example.com
version: vibetal ﬂ
kind: cluster
displayName: Cluster

ﬂ BT version,

3. [SE#HM CRD #1 CSV HEEZ BRI a4,

5.7.8.3.2. 5=k /lER CRD k&

Operator Lifecycle Manager(OLM) AR A1/ L BN bR B & LR E L (CRD)HIAR S hR AN, F+AHY CRD A
N E 5@ CRD B served FEX X E N false REEA, BERETEFHS CRD K& AT IFIEAR 55 AR A<M R

it e
EFAMMPREE CRD hRA :

1 BFRARAITCNIERSIRE, RAZRACTBERBERSFARA IR Fa0

versions:
- name: vialphat

served: false ﬂ
storage: true

Q K& false,

2. MREFHMIMABERIY storage A&, N1$1% storage RANEI#: EARSShR A, F40 :

versions:

- name: vialphat
served: false
storage: false ﬂ

- name: vibetat
served: true
storage: true 9

quﬁjE%ﬁ storage F£%,
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E M CRD HflirE 2KINE 2 storage HIFEFEIRA, ZARANLIIM CRD RETF
# storedVersion F iR, OLM —BGNEIENBFERAERH CRD A AEBE
£, OLM & PuUTIX—12/E,

3. FERAMNLEEWEAY CRD,
4. EREFBEEF, FERFSMATTM CRD 2R, 0

versions:
- name: vibetal
served: true
storage: true

5. SIRIZARAEM CRD HifikR, EHARMENEHER CSVowned ER5H8I5I A CRD fRA,

5.7.8.4. CRD £tk

Operator F Wi 7 BEWRANETIME, MARRELT, e HIERNE ) CRD RIEER, FURNEE
S 1E &N alm-examples BIEfE, A Ul RTIEERIZENR, #AS#—FSBEE L

SRR — kind FISR4EAK, 40 CRD ZFRFINT B Kubernetes %) metadata #1 spec,

LU FREZRAIIRE T EtedCluster., EtcdBackup #1 EtcdRestore &1 :

metadata:
annotations:
alm-examples: >-

[{"apiVersion":"etcd.database.coreos.com/vibeta2","kind":"EtcdCluster","metadata”:
{"name":"example","namespace":"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>"}}},
{ ":"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>"}}}]

"apiVersion

5.7.8.5. FRi PAEB X &

Operator ZERERFER B E X FHRE X (CRD) kMR AESBE WM, XEXRFRASHEA T REN, B
BE& 1l Operator A/ RE. 130, #UIEE Operator ATAER A — Replication CRD, XA GI&EWH
replication:true FUEIEFENT RN 0EE.

YE/ Operator £, &7 LLEIS ¥ operators.operatorframework.io/internal-objects S fZ 7R N E|
Operator B ClusterServiceVersion (CSV) KR - SR E A AT #82/EME CRD,

it

1. B — CRD #RiC A internal Z /I, HAREMEENBREAABNERESRNEESSRIRT
CR E’Jﬁ(, Ssk spec Hi (M1 EA FEB Operator) o

2. [A Operator B CSV 71l operators.operatorframework.io/internal-objects ;¥ f#, LIEEETE
FA P SR E AR A R R ER AT R -
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RERN RIEE

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

Q JHEMAER CRD & B WA R4,

5.7.8.6. fI5{LFrm M B & LR

Operator AJRER E A £ Operator B2 EE TERISLHHL B E LR, A, AP REBEREM LK
n_.\ﬁEXm/ Mo

YE78 Operator FF A& A1, fEAILLENTE Operator 22411 2145 operatorframework.io/initialization-
resource RNINEIEERSSHIRA (CSV) RIEBEENMIRHEE LTR. AE, RERREEL CSV iR
HIERCIEEE LER, ZEIMUINASETE YAML E R, ZEXNESELRE TP BRI TR
FI.EE’JO

MRE LT LFE, EM OpenShn‘t Container Platform Web 12 & %4 Operator f[5, RizmAFEA
CSV FR iR ftayRRR 1) 22 51

ff

L=

S

e}y Operator B9 CSV 71l operatorframework.io/initialization-resource ;¥ f#, LUEERMENE
EXHR, flan, T EREENEE StorageCluster 7R, FiIRMETEHN YAML E X :

e b BTRE R

apiVersion: operators.coreos.com/vialphai
kind: ClusterServiceVersion
metadata:
name: my-operator-v1.2.3
annotations:
operatorframework.io/initialization-resource: |-
{
"apiVersion": "ocs.openshift.io/v1",
"kind": "StorageCluster",
"metadata”: {
"name": "example-storagecluster”
b
"spec": {
"manageNodes": false,
"monPVCTemplate": {
"spec": {
"accessModes":
"ReadWriteOnce"
1,
"resources": {
"requests": {
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"storage": "10Gi"

}
2
"storageClassName": "gp2"
!
2
"storageDeviceSets": [
{
"count": 3,
"dataPVCTemplate": {
"spec": {
"accessModes": [
"ReadWriteOnce"
1,
"resources": {
"requests": {
"storage": "1Ti"
!
2
"storageClassName": "gp2",
"volumeMode": "Block"
}
b
"name": "example-deviceset",
"placement: {},
"portable": true,
"resources": {}

5.7.9. T fR1%H API BR5
5 CRD —#*, #&# Operator &I 2K APIService : A AT LZFEH,

5.7.9.1. &M API BRSS

L CSV B API IRSSHT, B AT N EIRHEZRHNY & api-server HEE R EIZHH
2H/version/kind (GVK) ,

API| BRZS BRI group/version ME—FRiH, FHAILZRAE, URTEHEREMARER,
K 5.14. A& M API IRSS R EX

B 3T Wae/ alik
Group API BRZ51R4t89%H, 40 database.example.com, B
Version API fR %58k A, @0 vialphal, WIE
Kind API BRSS BIIR AR B, IR
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£ 324 ik W/ Ak
BZFR RAEH AP RSB S & R, iE

DeploymentName  H/ZH) CSV E LBIERE R, FNER APIBRS FFHE  BE
B API RS B IAER) . £ CSV FEMER, OLM Operator
KRTEEB CSV InstallStrategy FiE5REH LA A TR
Deployment spec, I1RFKHE, NFFG CSVEHRER
LML

DisplayName API iR %5 & FREI AR AR, %1 MongoDB IR
Standalone,

£ BN X Operator INA{EALL API BRSHIE REHE®R, AKX AP ME
AR S5 IR MBI ThEE H

il IRBY APl BRSSIA —288(% 2% Kubernetes MR, B FE IR
resources SR FIH, AT EMA TR EHERERER
SRBINAEREEN BRFE, MATFEIEEMNRS K Ingress
i,

BWSBIHER NEERIN R, TABIIHEGRBEBIFRE S
K. B, FRIHFERFTERBIRERRSHE ER

o
SpecDescriptors 51HB1 CRD EAMHEE. P
. StatusDescripto
rs #

ActionDescriptors

5.7.9.1.1. API B 55 Bt iR o1l
Operator Lifecycle Manager (OLM) i 5t B MHE—IHBE R API IR S5 QI8 B HAR S5 K& API RS FR
® Service pod 23 M5 API iR S5 HY DeploymentName FEXITECZHY CSV ERE S i,

o FREBEREIARER—NHH CABH/AETX, FHE base64 JrliGHy CA RS #r A RIS N H
AP| BRZS BB AR,

5.7.9.1.2. APl service serving it

BYREAAEN APIBRSE, OLM HMKIEBARSBH/IET XN ERK. RSIERE—MEREAT
(CN) , HbaE4%mKM Service FHRMENL, FHERAENN API RS FHRHP R CA il 2T

ERo.

ZIUEFE /KB kubernetes.io/tls secret FMEEERE ML ZEAAF, &7 apiservice-cert KB BIMI N
E CSV 5 API RS #5889 DeploymentName FERPCEC A volumes E89 R,

IMREARFE, NEATREAMHSESHRMIINE ZBENREREP. X &0 A TRk

ENBER, LENAMEE LBERER, MERNSESNIIBEN
/apiserver.local.config/certificates, EGHERABKFHITMINEBEHBIWEL,
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5.7.9.2. FR= API IRSS

OLM ®[{RIEFAB AEM CSV B B API RS, BRFETIEIM GVK i RERIHA LM, XH
CSV &Il FEEHER AP IRSGSIZMHAYFE R A,

3 5.15. Frm i API iRS5FB

B 3T W/ alik
Group API BRZ51R4t89%H, 40 database.example.com, R
Version API iR Z5#9hR A, #0 vialphal, WIE
Kind AP| BRSS R 1R B EY, IR
DisplayName API BRS5 BRI AR H kA, 20 MongoDB IR

Standalone.

fak &% Operator WA LL API IRSS BT G R, A X AP WhE
iR 55 1R LR ThRE S Ak

5.8. {FRR4 2R

1% AT LUE A Operator SDK 7£ Operator Lifecycle Manager (OLM) s EUH4F#& (Bundle Format) 3T
2. ZBEFFAL Operator,

5.8.1. #i4} Operator

Operator 48X E Operator SDK #1 Operator Lifecycle Manager (OLM) BIERIAITE A%k, EATLL
&5 Operator SDK 2 FH#Ex%E Operator i B ¥E M4 2 55&, {5 Operator AT ft OLM M,

FRFH

o TEFFA THEuh E&RE: operator SDK CLI
e B%% OpenShift CLI (oc) )v4.8+
e f&F Operator SDK 181k operator T B

o R Operator @& T Go #, M A EFH &I B LUE R X HHHRIRTE OpenShift Container
Platform £z 1T

it =

1. 7 Operator i B B &HIZ4TELT make 6545 KA FHEE Operator Hiffk, LT IRBIENR
IMG ZECREIRERVINBE, ERLURREREMEEER (30 Quay.io) FHERIREINKS,

a. THEER :

I $ make docker-build IMG=<registry>/<user>/<operator_image_name>:<tag>
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p= Y=

F SDK 5 Operator £ @8 Dockerfile 24 go build EBFf3|
GOARCH=amd64, iX®ILAIEIE AMD64 FZ2 &
GOARCH=$TARGETARCH. Docker EZN{SHf &7 &4 B -platform 57

BB, XfF Buildah, FEMFEMA -build-arg KELILX—BH, MFELER,
HEI SR,

b. FERERMEERFEE
I $ make docker-push IMG=<registry>/<user>/<operator_image_name>:<tag>

2. i217 make bundle fp 50/ Operator i aFH, ZmSHAZ NS, HFSHE Operator
SDK generate bundle #1 bundle validate 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_IMG :

I $ make bundle-build BUNDLE_IMG=<registry>/<user>/<bundle_image_name>:<tag>

b. HEETHH R

I $ docker push <registry>/<user>/<bundle_image_name>:<tag>

5.8.2. {8 Operator Lifecycle Manager %% Operator

Operator Lifecycle Manager (OLM) RIEBBIETE Kubernetes St %k, HHMEIE Operator K HHE

FIRSGSHIEEEH, OLM £ OpenShift Container Platform _EERIA%2E, F4EH Kubernetes § BizZ1T,

LUME IR R LER B EAEA TEE R T Web #2H&F1 OpenShift CLI (oc) FATFFTA Operator £
HEQ:EEII] BEo

Operator Bundle Format i Operator SDK 1 OLM BIBRIAIT B A%, B LUER Operator SDK 7£ OLM
ERFZITHADES, UBREEBZIT.

FoRFMH
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o TEFFA T L E&RE: operator SDK CLI
o FUERFHEEE registry B9 Operator 4F B &

o OLMZHEE—NET Kubernetes &R £ (#1R A apiextensions.k8s.io/v1 CRD, Iy
v1.16.0 SE#HThRA, #0 OpenShift Container Platform 4.8)

o fFREA cluster-admin Y REINK £ oc B R EIER

o N Operator 2R T Go By, M| AJEHFEBYIIE LUFE A ZHFHHIRTE OpenShift Container
Platform £z 1T

1. AL TS IEEEHIZ1T Operator :

$ operator-sdk run bundle \
[-n <namespace>] \ﬂ
<registry>/<user>/<bundle_image_name>:<tag>

BINBERT, BHRTE ~/.kube/config ST H HRIEEREII B 2R3 Operator, fERILUR
N -n PR N REILE R FR 6 & 2 B,
XD HHITU TR

o (5| BMHAAEIRNFRSIHKR, ReIHETEHEBEEAINN Y, BEAERRIRT {AFHEE
SARIEE PR E X,

o (NIEIEEIMBESIFIKRMBRIR, LUE OperatorHub REW A I Operator,

o @il OIE— OperatorGroup. Subscription. InstallPlan FIFiE £t HEMXIR (B1F
RBAC) {5 Operator SREEIE ¥+,

5.8.3. B EWYE Operator BIBE &

ELEMELE Operator, Operator Lifecycle Manager (OLM) E3K Operator I8 @FI1EZRB 55 &H,
VR RERTMB RSB, ¥EH Operator fF&, ERILUEA Operator SDK i Operator & E A ki
- aEMAan®Esl, XIRAFITEEFEHF X MEIBSS registry.

$ pa =

Operator SDK f#£F opm CLI K FE{LFRBIHEBIAIE, TEKRKEL opm G HHEXEL, Xf
=B, FATLIERER opm 3%, MAE Operator SDK,

FoRFM

o TEFF A T E%EE operator SDK CLI
o FYERFHEEE registry B9 Operator 48 & 5%

o OLMZHEME—NET Kubernetes &R £ (#1R A apiextensions.k8s.io/v1 CRD, Iy
v1.16.0 S E#HThRA, %0 OpenShift Container Platform 4.8)

o {FREA cluster-admin Y REINK £ oc B R EIERE
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it =3
1. 1 Operator 1B B3 H21TLLT make #p 5, LB S E Operator IS BRIFRS |5 -

I $ make catalog-build CATALOG_IMG=<registry>/<user>/<index_image_name>:<tag>

He CATALOG_IMG Z# 5| RIEAN MM i#E, S LURREFMEFER (30 Quay.io) #
fE B 2RHMK

2. FIBHRBIHREHEX R FEE

I $ make catalog-push CATALOG_IMG=<registry>/<user>/<index_image_name>:<tag>

R

RSB RIHZRITENAT S MEME, BRI L&A Operator SDK make 3%, 0, fIREILEH
79 Operator B WEMADER, ERUGERAUTIEEMZMAXMALERMREI B -

$ make bundle-build bundle-push catalog-build catalog-push \
BUNDLE_IMG=<bundle_image_pull_spec>\
CATALOG_IMG=<index_image_pull_spec>

FH, &L Makefile 89 IMAGE_TAG_BASE FEX X B NIIBRFHE :
I IMAGE_TAG_BASE=quay.io/example/my-operator

RE, EAILMEALTEEFERBohE RN EMMEETR, Gl 5ER
quay.io/example/my-operator-bundle:v0.0.1 #1 quay.io/example/my-operator-
catalog:v0.0.1 /F 1 3RB |44k -

I $ make bundle-build bundle-push catalog-build catalog-push

3. & X — CatalogSource X R¥E5| BIENIF £MREFREIE5K, AEER oc apply 4 Web
PHAOENR

CatalogSource YAML =4

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

name: cs-memcached

namespace: default
spec:

displayName: My Test

publisher: Company

sourceType: grpc

image: quay.io/example/memcached-catalog:v0.0.1 0

updateStrategy:

registryPoll:
interval: 10m

ﬂ ¥ image X & /&2 A5 CATALOG_IMG SHUEHE 8 A A K RLER AR,
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4. BEBR :

I $ oc get catalogsource

it Bl
NAME DISPLAY TYPE PUBLISHER AGE
cs-memcached My Test grpc Company 4h31m

1. EAEMBRRE Operator:
a. X OperatorGroup % RF{#F oc apply S5 Web HIAOUIETS :

OperatorGroup YAML =4l

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

b. % X Subscription %R F#FH oc apply ®5 Web IZHIAHUIETS :

Subscription YAML =6

apiVersion: operators.coreos.com/vialphat
kind: Subscription
metadata:
name: catalogtest
namespace: default
spec:
channel: "alpha"
installPlanApproval: Manual
name: catalog
source: cs-memcached
sourceNamespace: default
startingCSV: memcached-operator.v0.0.1

2. FIEBREM Operator BB IEFEIZTT ¢

a. &% Operator 4 :

I $ oc get og

i Bl
NAME AGE
my-test 4h40m
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b. MAERHIRSHRE (CSV)

I $ oc get csv

it Bl
NAME DISPLAY VERSION REPLACES PHASE
memcached-operator.v0.0.1 Test  0.0.1 Succeeded

c. & Operator ¥ pod:
I $ oc get pods
i =Bl

NAME READY STATUS RESTARTS AGE
9098d908802769fbde8bd45255e69710a9f8420a8f3d814abe88b68f8ervdj6  0/1
Completed 0 4h33m

catalog-controller-manager-7fd5b7b987-69s4n 2/2  Running 0
4h32m
cs-memcached-7622r 1/1 Running 0 4h33m

Hith 5w
o METRELZBINAL, FHHHEEBE LEFKUTHEEX opm CLI EEFERANHE.

5.8.4. 7£ Operator Lifecycle Manager Hil/iz Operator #%

& eI LU Operator Lifecycle Manager (OLM) £ERX Operator SDK 3 {R&Mix Operator 74, MEk
FFOEERSIFEERNB R,

run bundle-upgrade F & 433&@50 N LAEBI AR A8 E 40 S 5i%k 5k B ot & B &% Operator LAFZE
BT AR AN,

SREM
e {FF run bundle F&HSEES5H OLM RE%LEE OLM M operator

o KFERBLE Operator IE HTAR AR L S il

ik
1. 402 Operator HRZ%E OLM, i%fEA run bundle FHSTHIELH OLM LR E B
$o
==
MRBLERAXER OLM REMHA D RIAIRA, NIERE AL EIRIEETRIHR ST
SAREFEETERES ANESIHGH. BN, ;217 run bundle-upgrade 7%

55 registry pod KW, FENEHTRHA S ERIRE T M S FERIRSS IRAR TR
5151 M,

207


https://access.redhat.com/documentation/zh-cn/openshift_container_platform/4.8/html-single/operators/#olm-managing-custom-catalogs

OpenShift Container Platform 4.8 Operator

Blan, Ea L@ fsE B R AIRL SR, v Memcached Operator @ LLF run bundle F»
AN

™

I $ operator-sdk run bundle <registry>/<user>/memcached-operator:v0.0.1

it 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. @i HEEM Operator iR AT EMA SR IK K AN B LB Operator :

I $ operator-sdk run bundle-upgrade <registry>/<user>/memcached-operator:v0.0.2

ol

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 %M Operator :

I $ operator-sdk cleanup memcached-operator

Hith 5w
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o {Hf OLM Z&E(EHIH) Operator
5.8.5. 15 OpenShift Container Platform iR Z<BJ Operator &I

BF

Kubernetes TEH 7 FA IR i A it BRAGF LE API, INRIEH Operator FHEFAM AP,
M7E OpenShift Container Platform &£ H 2 E 2Rk API B Kubernetes hRAJE, E©rRIHEE
TEEB T,

YE5 Operator #E&, #FVBIEE R Kubernetes XAYFRMBEF A API iT#215rm, HRE
&H9 Operator Tl B s #MR- S LLB R A E R AR AP, BEERT, EBRIZEEH
B OpenShift Container Platform kA< &% 1T Z BIE#T Operator, MiME R Operator A
AR,

4 M OpenShift Container Platform iR AR API B, TEZEEIRA Li21TRBERMFRET AP 89
Operator FARBIEE TIE, E7 Operator {E&, ERZITXIEST Operator WiH, LUER API FF A M
BRI, LUEESR Operator B F HRHf,

R

_JL/WVKE OpenShift Container Platform 4.8 & Z Gk A L2178 Operator WEMHER, LUER
AIREN APl BEAIES, UTERERNEEEFERN APl RTE T —ZIThRAP WM PRI & H—

%Zﬂ:.
=9 -

APIRemovedinNextReleaselnUse

JF1E T — OpenShift Container Platform & 1ThR A S |FREY API,
APIRemovedinNextEUSReleaselnUse

H1E T — OpenShift Container Platform K E# = #F (EUS) Z1THRAHMERES AP,

INREBHETIE N RET Operator, EHEIT— OpenShift Container Platform hRARI, #ilffR%E
EE T —EERAFKAR Operator hRA, E”QLLXMH Operator Wi B B N A BEH B F A MR
AP|, BINRTBEEL HH MR APl B9 Operator 418, LUEEREARAR OpenShift Container
Platform L4%2E A, 1HBRIEMEE T3,

LT Ri2 A 2 BN B I S FE S 3R A M OpenShift Container Platform kR4 _E %% Operator fRAR, X L6355 T#
AATRAIE B IR 51 AR B 5 M RIIE R B P L2509 Operator lRATRFEA M OpenShift Container Platform By
BETAR AN,

L IRHNE HRTARAHY Operator R{ERRE T ETE R E B OpenShift Container Platform ki< L 1IE % T 4F
B, WfRthRER. @i E LN DA Operator EREIRA, BIHA{R Operator NHINIE SVFSEENMIE
BERRA B R,

BF

LEMETE AANEITE IR APl BIKE OpenShift Container Platform fRARS, ERBE
F F API B Operator AIBE X K it T/E i E0ERK MmN, WIREH Operator ERAEH
FA#9 API, TN iZRIETE Operator Wi AEE L FXE,

FeRFM

o I Operator UiH
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https://kubernetes.io/docs/reference/using-api/deprecation-guide/
https://access.redhat.com/support/policy/updates/openshift#ocp4_phases
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it
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1. MMRIEHERE Operator MDA R, BRTHEEERATIET OpenShift Container

Platform LIEE®E T/, 1EBLE Operator &AM K OpenShift Container Platform fR4s, £
Operator T B BIEEEIR S A (CSV) #, 1% & olm.maxOpenShiftVersion ;¥ fiZLAR5 1L EE G 1E
1% B % %L1 Operator AR EIFRAMARI AN HERE !

8%

RAETE Operator A BIRAB B IRETIERS, FHifER
olm.maxOpenShiftVersion ¥ f#, FFE, SHEEAXTEFERARENBRRAR
HREER., NREBREEFTORAIMBERARIRZR, SEEIE G AT LUEE
Operator, FHAIALERFRA,

#7A olm.maxOpenShiftVersion X&) CSV RHl

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

annotations:

"olm.properties": '[{"type": "olm.maxOpenShiftVersion", "value": "<cluster_version>"}]’ ﬂ

18 7E Operator EAMEZ K OpenShift Container Platform 5£&fir A, #li0, YEEREH%L
KNG, % value % 4.8 RIRA LR B H2: El OpenShift Container Platform 4.8
Z FEBIRR A,

2. MNREHH D EEIELLNEIR M Operator Bk 4, HBITIXEBELL TEME Operator BLi&E

FAHRAB OpenShift Container Platform, IthECEAIFAREH Operator RBEELURS
OpenShift Container Platform i<} B FR# B % :

AE
N TELIE IR B KR %L % Operator i, FEEXNS ., MNRENHHAER

BFEEEXBXPNL, EBaBkiX—%, NFTMELFMAER, 55
7" 2L I8 R B Operator Bk,

a. 7£51H# bundle/metadata/annotations.yaml X##1%& com.redhat.openshift.versions
ERE

A MAM bundle/metadata/annotations.yaml 3R

I com.redhat.openshift.versions: "v4.6-v4.8" ﬂ

Q@ HE—EES—HEA,

b. NBA LIRS 4R LI B R 3B M OpenShift Container Platform iR, ERFRZRS|Hi
{8 Operator 43 & 5% B IE# com.redhat.openshift.versions /754, FIi0, R
IR E 2 E A Operator SDK AR, 1% E #T bundle.Dockerfile 34 :

B3 A MRA<M bundle.Dockerfile 7<%
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I LABEL com.redhat.openshift.versions="<versions>" 0

ﬂ WENSEHSANA, W v4a.6-v4.8, @it iXMNKE, EAILLE LMK Operator B
EBEMRA, Operator A HITESE FH 2 AHIEREMRA B <,

WAE, AT LAHEE Operator BURTARAN, FISEIFBIARA L R EI B FKLUHITH X,
HbBR

o {uFHY Operator HZ#E R FBIEIEOpenShift R4

o FHTZEEH Operator

o ZINE4RALA Operator B3

5.8.6. HAth BIR
MF/ERMFHERXNESZ 18, 1S Operator Framework T &1,

BXREMA opm AR EGHRRNEIFREIHEKIEE, HFSHEERE LEX,

T T RBRANEREN Operator W TERIBHFAME R, 1§51 Operator Lifecycle
Manager T/,

5.9. {fF SCORECARD T E4iiF OPERATOR
YE/ Operator 8, #EAILUFEF Operator SDK Y scorecard TEEHITUTES :
o ISUERRY Operator Wi B &G 1EEE %, FHIEMITS

o BHEEAXMAINIE Operator FIEEIN

5.9.1. XF scorecard TE

H R Operator SDK bundle validate F <5 7] A ARG IEAR IS @ B MR 25, |
Ea LUFE A scorecard a4 B FEE XM RN Operator i3 47, X LEH1EH scorecard Bt
B FA AT RN ER R P L

Scorecard [RXERER LI BEER Kubernetes &£8% (41 OpenShift Container Platform) BJf&ER T
i24TH), Scorecard 7 pod AIZITEMNINK, MHERE pod BEFIFNHLER A EREHES, Scorecard
RE T EAMKF Operator Lifecycle Manager (OLM) llif, EIFHARM T HUITE E UNAE LB H
5£0

Scorecard T
1. BIEAEAAXMEE LR (CR) # Operator ATERMATA KR
2. 1E Operator SREHRAIERIERSR, LR API AR 2358998 A FH 1T
3. K7 CR IS

Scorecard A A B EZE MBI Operator 4R, N Operator fl|E Operator #1 CR #8H T scorecard
ABHSERE, B2, WRNKZNCIEBIEMILITE, N scorecard Ml ol LSRR H AR &8 BT HHR,
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https://redhat-connect.gitbook.io/certified-operator-guide/ocp-deployment/operator-metadata/bundle-directory/managing-openshift-versions
https://access.redhat.com/documentation/zh-cn/openshift_container_platform/4.8/html-single/operators/#olm-upgrading-operators
https://access.redhat.com/documentation/zh-cn/openshift_container_platform/4.8/html-single/operators/#olm-rh-catalogs
https://access.redhat.com/documentation/zh-cn/openshift_container_platform/4.8/html-single/operators/#olm-bundle-format_olm-packaging-format
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scorecard fp 5 iEE

I $ operator-sdk scorecard <bundle_dir_or_image> [flags]

N

Scorecard BEE—NMIEBSH, ©=¥EME Operator 40 HIRE AL BRE A IR B TR,

MBEXIHINESER, HEMT :

I $ operator-sdk scorecard -h

5.9.2. Scorecard ft &

Scorecard TEFA— M EEBRHERBRIIFE G LR EBEB LT, NiX2H%A N config.yaml 89
BoE IS, %324 H make bundle 54K, fIF bundle/ B :

J/bundle

L tests

L scorecard
L— config.yaml

Scorecard Bei& X ~Hl

kind: Configuration
apiversion: scorecard.operatorframework.io/vialpha3
metadata:
name: config
stages:
- parallel: true
tests:
- image: quay.io/operator-framework/scorecard-test:v1.8.0
entrypoint:
- scorecard-test
- basic-check-spec
labels:
suite: basic
test: basic-check-spec-test
image: quay.io/operator-framework/scorecard-test:v1.8.0
entrypoint:
- scorecard-test
- olm-bundle-validation
labels:
suite: olm
test: olm-bundle-validation-test

BRiE X4 E X scorecard BIHITHIE NI, Scorecard B XHMILLTFEEE MR, A= :

REFR fed

image ML B B 2R B AR B R
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[ a2t Hh
entrypoint M A% R R e B A SR HUTIR
labels EFEEZITHINRAE scorecard @ X 8 B E U IR%

5.9.3. A& scorecard Mz,

Scorecard M TIE LM, XM REREELGH : EXRNIHKEHF] Operator Lifecycle
Manager (OLM) &4,

3 5.16. EANKEH

Wi ek y CEE i
Spec Block Exists it EEEHRUBMNBEE LR (CR) LUARFTAE  basic-check-spec-
CR #&E— spec &, test

5 5.17. OLM i EH
b U Rk ySEZ 1
e mans EEIR S UG TE (535645 scorecard B4 & R BT 4T &35 8, olm-bundle-

MEMFBRBTEL SR, BLllREREHPHEEER validation-test
WFEs B R RIS IE ZE B S 155E B,

Provided APIs Have MK A R8I CR B E L FRE L (CRD) 2% olm-crds-have-
Validation BE—PMRIUFES, FH CRHRNEED spec validation-test

status FERER T 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, IR EIRIE
resources B3 FRFIHMBFERA TR, ©aENNNLEREG
eAIFIEREN S, S MR R ERE, B
ZEIEE resources 0,

Spec Fields With L& 55 1E CRs spec A HME— N FERESHE olm-spec-
Descriptors CSV H 51 X R B $ b R descriptors-test
Status Fields With L& 55 1E CRs status 80 P B — N FEREEHE olm-status-
Descriptors CSV HR5I X R B F i R descriptors-test

5.9.4. =417 scorecard TE

Operator SDK 7Ei21T init S B lEE RN —AHBAIA Kustomize X, HRBIERIA
bundle/tests/scorecard/config.yaml 34 vl 32 B F§ F £ %] Operator iZ1T scorecard TE, s&EEALL
RIEMAAARIE SIZ A
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FRFH

e {#FH Operator SDK & BB operator T B

%3
1. 75 Operator 4 s E#4E A NSF &35 A TTEIE -
I $ make bundle
It ép & B 504 scorecard SEERRIMEHS S c#dE+, H scorecard & F Kz 1T,
2. §T%F Operator 4} & BB L B R KR 41 B AR B R FRI2 1T scorecard:

I $ operator-sdk scorecard <bundle_dir_or_image>

5.9.5. Scorecard i

scorecard 5] --output TREHEE scorecard £ RAIHIE : text =X json,

il 5.29. JSON Hith Fr B fi

—_—

"apiVersion": "scorecard.operatorframework.io/vialpha3",
"kind": "TestList",
"items": [
{
"kind": "Test",
"apiVersion": "scorecard.operatorframework.io/vialpha3",
"spec": {
"image": "quay.io/operator-framework/scorecard-test:v1.8.0",
"entrypoint": [
"scorecard-test",
"olm-bundle-validation”

]

labels": {
"suite": "olm",
"test": "olm-bundle-validation-test"
}
b
"status": {
"results": [
{

"name": "olm-bundle-validation”,

"log™ "time=\"2020-06-10T19:02:492\" level=debug msg=\"Found manifests directory\"
name=bundle-test\ntime=\"2020-06-10T19:02:492\" level=debug msg=\"Found metadata
directory\" name=bundle-test\ntime=\"2020-06-10T19:02:492\" level=debug msg=\"Getting
mediaType info from manifests directory\" name=bundle-test\ntime=\"2020-06-10T19:02:49Z2\"
level=info msg=\"Found annotations file\" name=bundle-test\ntime=\"2020-06-10T19:02:492\"

level=info msg=\"Could not find optional dependencies file\" name=bundle-test\n",
"state": "pass"

}
]
}
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}
]
}

#1 5.30. 3xAHith i Bl

Image:  quay.io/operator-framework/scorecard-test:v1.8.0
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

Pz
AR R spec 5 Test R B FITE,

5.9.6. &R

Scorecard i@ ¥ --selector CLI FR&IL B N —HIREF AR REIER, MBEREREEFESITE, 1
24T scorecard ERi& X 4 BIRTA M,

M@ 1T scorecard REHEBEAIMERIH K stdout AFFI A RIZ1T.

ff

L=

S

1. ERFEEANN (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—AHNE (W0 olm) , EEERA OLM J{ERBIIRE

$ operator-sdk scorecard <bundle_dir_or_image> \
-0 text\
--selector=suite=0lm

3. BEFESANN, RBLUTEEMER selector Fric g €M & FF -
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$ operator-sdk scorecard <bundle_dir_or_image> \
-0 text )\
--selector="test in (basic-check-spec-test,olm-bundle-validation-test)'

5.9.7. FRAFTI

YE77 Operator &, EBILAEF scorecard ERiE X4 A IEE LRI %, MTEX RRIBECE XX E L
MR RBINFIZ1T. — N ER (stage) SEMIHXFIRUKR—AIEER parallel X i&.

ROIAER, HEMERIE parallel BIAILE D false B, FrERFRBIAKIRECE X4 E XBIFZIT. &
RAGEFT— N B F RN B A REE R E MR,

BR, MRMART ITE2RE, WAL TE.

it
o FHTiziT—AHRBNLK, ER—MERPEEEN], FE parallel ZET true :

apiVersion: scorecard.operatorframework.io/vialpha3
kind: Configuration
metadata:
name: config
stages:
- parallel: true 0
tests:
- entrypoint:
- scorecard-test
- basic-check-spec
image: quay.io/operator-framework/scorecard-test:v1.8.0
labels:
suite: basic
test: basic-check-spec-test
entrypoint:
- scorecard-test
- olm-bundle-validation
image: quay.io/operator-framework/scorecard-test:v1.8.0
labels:
suite: olm
test: olm-bundle-validation-test

@ ~RFTit

AT AT EE AR RS B H14T, scorecard RTEFHEA T —M XIS FRT AR A, X{FE
B AT LA R 332 1T,

5.9.8. B X scorecard i

scorecard TEA#ZIRLA T iaHI20E 217 B E M
o IHIERBHIEALHE
o NiHATUEZEEGSMSHEHAOR

o il JSON #&X 4B vialpha3 scorecard i, #ENIHEHFERETLTANEEER
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A AT 7E /bundle HZHFH FKIMAABAR

MR AT LA R E B AR S s 1) 7] Kubernetes API

NRNA G GREE LR ER, NALEREMRRESRE B E i,

LT RBIERTE Go HEARBE IR Eifk :

$1l 5.31. HE X scorecard it <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

/

// http://www.apache.org/licenses/LICENSE-2.0

/

// Unless required by applicable law or agreed to in writing, software

// distributed under the License is distributed on an "AS IS" BASIS,

// WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
// See the License for the specific language governing permissions and
// limitations under the License.

package main

import (
"encoding/json”
"fmt"

Hlogll

"os"

scapivialpha3 "github.com/operator-framework/api/pkg/apis/scorecard/vialpha3"
apimanifests "github.com/operator-framework/api/pkg/manifests”

)

// This is the custom scorecard test example binary

// As with the Redhat scorecard test image, the bundle that is under
// test is expected to be mounted so that tests can inspect the

// bundle contents as part of their test implementations.

// 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 {
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// Convert scapivialpha3. TestResult to json.
prettyJSON, err := json.Marshallndent(result, ™, " ")
if err 1= nil {

log.Fatal("Failed to generate json", err)

}
fmt.Printf("%s\n", string(prettyJSON))

}

OpenShift Container Platform 4.8 Operator
// printValidTests will print out full list of test names to give a hint to the end user on what the valid
tests are.

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()
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.
// 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)
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}

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},

}
}

r.Suggestions = make([]string, 0)
almExamples := bundle.CSV.GetAnnotations()["alm-examples"]
if almExamples == "" {
fmt.Printin("no alm-examples in the bundle CSV")
5.10. £/ PROMETHEUS B & A& 1 12

AIER M T Operator SDK it Prometheus Operator IR B RIEX 1, KREXS Operator &M
VR AR,

5.10.1. Prometheus Operator X

Prometheus @—MNFHRRG L MAERTE S, Prometheus Operator 2013, EEMEEEET
Kubernetes B9% &% (0 OpenShift Container Platform) Aiz1TH) Prometheus &%,

EINBERT, Operator SDK R EIEESENEEN, FFEEMAEMKR Go-based Operator AR BEXEIEIT,
LUMETEERE T Prometheus Operator BUEEEE L{F .

5.10.2. 5/ EE BRI EK
TE{EF Operator SDK £ BIETF Go B Operator A, U TFEHEHMEAFBE R ZITHEFH—ARIET :
I func ExposeMetricsPort(ctx context.Context, port int32) (*v1.Service, error)

IXLEFEHRAM controller-runtime /& AP 48 &M%, ZAIATE 0.0.0.0:8383/metrics LR IR,

A — Service S RHFLAFFIE RO, ZERET Prometheus P5A1iZER O, MRS Pod B9 root Ffr
BERE, Service K REA ML T EIUL,

AR R BIEEIAEE R Operator SDK £ BIFFA Operator B cmd/manager/main.go XX {4 :
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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 @)
)

func 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.
@ “ERLAFRNHHO,

5.10.2.1. EedEtrEmO
Operator {fFE& AMERER L A FIEFRHIIHO,

SeREH
e {3 Operator SDK £ ETF Go B Operator

e ETF Kubernetes F5EE¥ B 58 & Prometheus Operator

¥ =
o TE4 MBI Operator B cmd/manager/main.go 3X {9, 7ELLT{THEN metricsPort #1H :

I var metricsPort int32 = 8383

5.10.3. iR &5 ¥ 25

ServiceMonitor 2 Prometheus Operator IRt B E XL HIR, FAF %I Service & HH Endpoints,
BLi& Prometheus LAIEIEIXLE pod,
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1E{# A Operator SDK £ HIETF Go BJ Operator 1, GenerateServiceMonitor() %5 BB AT LATK EX
Service M RFHETFIZNTREN ServiceMonitor ¥ 5,

Hith BT
o HNFEA X ServiceMonitor B E X FHREE X (CRD) MEZER, 1ES I Prometheus Operator
=

5.10.3.1. fl AR 55 W s

Operator #£& 7181 /8 metrics.CreateServiceMonitor() 55 B B &I 7 11 2 0122 15 AR S5 HORR 55 B hr &
W, ZEHEEZHEN Service,

SeREH
e {3 Operator SDK £ ETF Go BJ Operator

e ET Kubernetes F5EE¥ B 58 & Prometheus Operator

AR

e I metrics.CreateServiceMonitor() ZBIEREURINZE KB 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.

}

5.11. FgE S 2 Al
£ Operator WA EHF, EERLENF AR ZNEHIEZTT, B, HH Operator ARERF. X

MIERT, HEEAMSEENEIE RS Operator LIS A, XFEATHERRAE — NS EALLIE )
Vi, HEMEGIBERER, BNt s, BREEWNSEMNNIE,
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OpenShift Container Platform 4.8 Operator

B MRS F 2 LI AT LR, FALEIEA & B BRI ERAUE R -

leader-for-life

A5 pod RIEMM RS IR EURFT FRFR A SAL, X FhSCEL BT LR 6 R AN LB EE A B N AT §H21T, — Ml
AR N2 (split brain) "BORS, (EiXFAERIBEREREZEFHINS, Hla0, BT pod fFE
R sk 49 X977 s ERF,  pod-eviction-timeout RHLESTS: pod M7 s _EMIERFN(E 1L AT SR Z BT [A],
BRINE S 5m, EEIES N Leader-for-life Go X#4,

Leader-with-lease

A5 pod EFAEFAIS A, HETLEZEHBEIE BMFITAN, HMENT Pod HRERS, XFHSLIY
AR EREMSEEFIS, BEELERTEERHENTEEME, #5550 Leader-with-lease
Go X4,

Operator SDK BkIAJ5 A Leader-for-life 23, 1HEHAERH) Go XAYE T XML, UZEEXTIEH
FAFIskiiE =R L HF SR,

5.11.1. Operator 41 5% 45 =l

LU RABIER T 40474 Operator, Leader-for-life 1 Leader-with-lease {# F3 i N 555 2515 171,

5.11.1.1. leader-for-life X241l

SEFN Leader-for-life 125 M &R, VHF leader.Become() &7E Operator Eif i F{TELE, BEZEEiT O
%% memcached-operator-lock FIEC & R G FEE K NS -

import (

"github.com/operator-framework/operator-sdk/pkg/leader”

)

func main() {
err = leader.Become(context. TODO(), "memcached-operator-lock")
if err 1= nil {
log.Error(err, "Failed to retry for leader lock")
os.Exit(1)
}
}

INR Operator NMEEEERIZ1T, MR 4R [E leader.Become() MILEM R, LABKTZA0 5 E25H1E,
RE T EKM Operator Y& R,

5.11.1.2. Leader-with-lease %2415
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{
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LeaderElection: true,
LeaderElectionID: "memcached-operator-lock"

}

mgr, err := manager.New(cfg, opts)
}

¥ Operator X BEELEHZ1TH, Manager RE/FFIIIREI—MER, EANBITERNE] Operator B9
AL, LMENTG LRIV O REBMRST, &a801%E Manager B LeaderElectionNamespace
WISk B % e Z 22,

5.12. [ a i B BB EHGT aR X

OpenShift Container Platform 4.8 R B =k AH bR T % Operator BIfE 4L 4 &8 AE XX FF. IR
A — PN ROERTE B LR AERN Operator TiH, A LUEA Operator SDK {551 B 3T EIFR4E
B, M OpenShift Container Platform 4.6 748, 48 E#&=2 Operator Lifecycle

Manager (OLM) HEEITEI&.

5.12.1. X FIT T2

Operator SDK pkgman-to-bundle #4345 B F 4% Operator Lifecycle Manager (OLM) @& HE#%
A E. dSRAMARGESERESR, HFNHAERPEENENEERAERTHLD, RE, &L
A LN AN E RO 20 S A B IR B e iRk

flan, LURHaEREREETBEBLLT packagemanifests/ Bk :
Ly S b b e S R

packagemanifests/
L— etcd

F—0.0.1

—— etcdcluster.crd.yaml

—— etcdoperator.clusterserviceversion.yaml
F—o0.0.2

—— etcdbackup.crd.yaml

— etcdcluster.crd.yaml

—— etcdoperator.v0.0.2.clusterserviceversion.yaml|
—— etcdrestore.crd.yaml

L etcd.package.yaml

12173E% 5, bundle/ BRHSEMRUTHISE :
g akXhErm

bundle/

— bundle-0.0.1

—— bundle.Dockerfile

—— manifests

—— etcdcluster.crd.yaml

—— etcdoperator.clusterserviceversion.yam|

— metadata

| L— annotations.yaml
L— tests
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| L— scorecard
L— config.yaml
L— bundle-0.0.2
— bundle.Dockerfile
—— manifests
| |— etcdbackup.crd.yaml
| — etcdcluster.crd.yaml
|
|

—— etcdoperator.v0.0.2.clusterserviceversion.yaml|
—— etcdrestore.crd.yaml

— metadata

| L— annotations.yaml
L— tests

L scorecard
L— config.yaml

BRIBENRBER, WM G BERUT AR
® quay.io/example/etcd:0.0.1

® quay.io/example/etcd:0.0.2

HbBR
® Operator Framework T 2=

5.12.2. IR HaE LU BN 2 g K
Operator YEERTLA#E A Operator SDK f$5 {4 &5 H48 =\ Operator W B EB B IR XTIE,

FERFMH
e B %% operator SDK CLI

e Operator T B &#{# A Operator SDK LU 4855 B R EK

it
e fEF Operator SDK FH M EFE AN B I EMA BN FERMATHE :

$ operator-sdk pkgman-to-bundle <package_manifests_dir> \ﬂ
[--output-dir <directory>] \9
--image-tag-base <image_name_base> 6

BEVENTHSELBRMAE, W packagemanifests/ 5% manifests/,

ik s BRINERT, E£RMIFHSERME AEE bundle/ B, A LUER --output-
dir IR RIEE FILALE.

O 9

K& --image-tag-base 117&, LURMHELFREGM, 401 quay.io/example/eted, ©i%FH
FiRAD. RE—NDERBERENETR, RNREROTERERSSRAHITRE. i,
4 BB E R L MBER 7 <image_name_base>:<bundle_versions,
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o INIEAEMBRABHEBRETNINEIT :

I $ operator-sdk run bundle <bundle_image_name>:<tag>
it Bl

INFO[0025] Successfully created registry pod: quay-io-my-etcd-0-9-4

INFO[0025] Created CatalogSource: etcd-catalog

INFO[0026] OperatorGroup "operator-sdk-og" created

INFO[0026] Created Subscription: etcdoperator-v0-9-4-sub

INFO[0031] Approved InstallPlan install-5t58z for the Subscription: etcdoperator-v0-9-4-sub
INFO[0031] Waiting for ClusterServiceVersion "default/etcdoperator.v0.9.4" to reach
'Succeeded' phase

INFO[0032] Waiting for ClusterServiceVersion "default/etcdoperator.v0.9.4" to appear
INFO[0048] Found ClusterServiceVersion "default/etcdoperator.v0.9.4" phase: Pending
INFO[0049] Found ClusterServiceVersion "default/etcdoperator.v0.9.4" phase: Installing
INFO[0064] Found ClusterServiceVersion "default/etcdoperator.v0.9.4" phase: Succeeded
INFO[0065] OLM has successfully installed "etcdoperator.v0.9.4"

5.13. OPERATOR SDK CLI &%
Operator SDK s3T5 @ (CLI) 2— MFLAEMH, EEBERNMIEE Operator,

operator SDK CLI &%
I $ operator-sdk <command> [<subcommand>] [<argument>] [<flags>]

BESEEIEGIABRE operator & (#1 OpenShift Container Platform) RILAE Operator SDK
CLI #R#& Go. Ansible 5 Helm 74 B &8 Operator, Kubebuilder ¥F & F Go B Operator B4 2
KA EERAEF Operator SDK 1, XEKEFINAR Kubebuilder THE AT LASR Operator SDK — 48 A 3 4%
5T,

5.13.1. bundle

operator-sdk bundle f 5 E 2 Operator 48 & TTEIRE,

5.13.1.1. validate

bundle validate F#$ &% Operator 48 E.

5% 5.18. bundle validate #ric
Frid TR
-h, --help bundle validate F &S HIFBhHiE.

--index-builder (/&  HIRMBESMASHENITE, (TERIEHH L HEEKNER, TREHZ
) docker (FXiAfE) . podman =% none.

--list-optional AT A A AR RARIERR. RER, TREITRIESR.
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--select-optional (¥  EEZZTHIRIAR ISR LSRR, HEM --list-optional 7&K217H, &
RFER) Bl 4 T F B AT SR 56 E 2R

5.13.2. cleanup
operator-sdk cleanup %25 B FMIBR @ run MHERZER Operator BJEM IR,

% 5.19. cleanup #rit
FRic 3T
-h, --help run bundle F&SHIES B,
--kubeconfig (string) FATF CLI1EX# kubeconfig STHHIEEE,

n. --namespace (¥ MRFE, KKREHEFZIT CLIERBEB R ZEHE,
RFER)

--timeout <duration> KWET, FREPHTRBINE, BRIAMEHN 2mos,

5.13.3. completion
operator-sdk completion 44 X shell completion, LAMERERE, BREMMA H CLI @45,

5 5.20.completion ¥4

Foas fid

bash 4 R bash completion,

zsh 4K zsh completion,
5 5.21. completion Fric

Fric feid

-h, --help R ER B I,

flan -
I $ operator-sdk completion bash

it Bl
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# bash completion for operator-sdk -*- shell-script -*-

# ex: ts=4 sw=4 et filetype=sh

5.13.4. create

operator-sdk create #n45 Fi FJ85% scaffold Kubernetes AP,

5.13.4.1. api

create api Fan D& Kubernetes APl, FaRwAI7E init ta 5 #0E81LBYII E Hiz 1T,

5 5.22. create api Fric
ric 1 pu

-h, --help run bundle F&SHIES B,

5.13.5. generate
operator-sdk generate 431 F 457 RE B 4 B8R SR AE ARG 30E B

5.13.5.1. bundle

generate bundle F &%} f&H Operator Wi B £ —HiR@EH. THIEF bundle.Dockerfile X
1%,

B
=

&, SE%Ii21T generate kustomize manifests Fi 4 X4 K H generate bundle F
SERBHEA Kustomize B, B2, S LUER#RTE S H make bundle 1%
FEhaiTiXER N,

ya 3
ol
i
- Jii
3 5.23. generate bundle #5it

Fric ik

--channels (F#&&#) WA aFrEIENLLES 2 RITIR, EiIME N alpha,

--crds-dir (F#F$) CustomResoureDefinition ;5 #894E B 5.

--default-channel (2 {4/ IIE,

RreR)

--deploy-dir (=% Operator JEHHIR B, WMELFEF RBAC, XNEREZ#H4 —input-dir 77289
&) EEZNCI

-h, --help generate bundle ¥EENE R
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--input-dir (F7F&£) MAEZERIB AR E R, X4 EREMH S manifests B RMWRBER, B5-
-deploy-dir B X+ R,

--kustomize-dir (F/&F @& Kustomize Elily B KUK BT 2 E 289 kustomization.yaml 324,

=) ZIAE&ZH config/manifests,
--manifests ERRIRSTEE
--metadata E RIS S TTBIEF Dockerfile,

--output-dir (F7F&8) HHHaBEANB T,
--overwrite IR IR S TTEIEAN Dockerfile 177E, NMIBETN1. BRIAMESN true,

--package (F#fe) iSO S LN RO i

-q. --quiet EHRER T,
--stdout AR E LT AR Ho
--version (F#F&) 4R B9 L H Y Operator 15 XARA, (VA QIEFIRI B FHH Operator I i%
[
Heth 5T
o INFE TR IIEEA make bundle M4 A generate bundle FamSHITERIE, HESH ML
Operator,

5.13.5.2. kustomize

generate kustomize F#<5 &S5 Operator £ Kustomize IR F RS,

5.13.5.2.1. 558

generate kustomize manifests Fa 54K EFHTEMK Kustomize EfliLA K& config/manifests B 5k H#Y
kustomization.yaml 324, FFHfth Operator SDK Sy SIS EFH, ERIVERT, XNMHESE
DB AN Ul TidE, BENEREMNERAN, RIFEMBFERIKET --interactive=false 11

=+

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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Pric fed
--input-dir (FfF&) BEMA Kustomize XHHIB X,

--interactive WiLE N false I, HNSREA Kustomize Eill, MAHINRERBOIERATRIES
B E L TTHIE.

--output-dir (F#F=H) B A Kustomize X B X,
--package (F#F8) BHa B,

-q. --quiet EHRER T,

5.13.6. init
operator-sdk init sa 3 #0481k Operator WiH, FHHN4AEERHMEMSK scaffolds BRNINE B &7 R
XABEREALT X :
e boilerplate YFAIES#
o HHFGMZENPROJECT XX
o I HBIMakefile
e go.mod {4 B B AR
o AT BT EHM kustomization.yaml {4
o BT HEEIRFHBE LHMBRAHNT X
e = H Prometheus EFRBHN T S04
® Z{THY main.go X4

% 5.25. initbric

FRic fid
--help, -h init s TRYEBhHI .
--plugins (F#£) BN ERA, BFORECTHE., JREHESE

ansible.sdk.operatorframework.io/v1. go.kubebuilder.io/v2. go.kube
builder.io/v3 #1 helm.sdk.operatorframework.io/v1,

--project-version Bk A, aTA{E 20 3-alpha (BRIAE) .

5.13.7.run

operator-sdk run &3 iR E £ & FIME HE ) Operator BT,
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5.13.7.1. bundle
run bundle @4 A Operator Lifecycle Manager (OLM) EUH4F @1 ERE Operator,

2% 5.26. run bundle #ric
Fric iR

--index-image (F%# EEPFANA ARGk, BiILEEEH quay.io/operator-

&) framework/upstream-opm-builder:latest.

--install-mode R4 Operator WERRSHRA (CSV) Z#FRIES, 20 AlINamespaces =
<install_mode_value  SingleNamespace.

>

--timeout <duration> LRI, EIAE N 2mO0s,
--kubeconfig (string) FATF CLI1EX# kubeconfig ST #HIEEE,

n. --namespace (¥ MRFE, KREEAPIZIT CLITHE KM & ZE (],
RFER)

-h, --help run bundle F&SHIES B,

Hth B

o MFARATRREEANIFAMER, HSH Operator 4RI Hit&,

5.13.7.2. 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 23U

--timeout <duration> FHREBE, ERAE N 2mO0s.,

--kubeconfig (string) FTF CLI1EXk# kubeconfig STHHIEEE,

n. --namespace (¥ MRFE, KREEAPIZIT CLITHE KRB & ZE (],
RFER)
-h, --help run bundle F&SHIE B,

5.13.8. scorecard
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operator-sdk scorecard ¢ 451517 scorecard TE 45t Operator N4 S F IR E N, ZnH{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 L3 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 (=% FRiR %88 LURA & Bz 1WA,
)
-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 &%

AISFNT LG IR RE Operator #1177 %8I, % Operator 3£24 OpenShift Container Platform BIZR 14
Eiith, BIANSR TRREER Operator (FRIEFHHFHEA) , FH Cluster Version Operator (CVO) &
I, #FEAFX control plane RIMEZER, ES A OpenShift Container Platform ## Operator,

>

LREE AT LUET Administration - Cluster Settings T1EE OpenShift Container Platform Web
il & A EFEEE Operator,

Cluster Operator /A Operator Lifecycle Manager (OLM) #1 OperatorHub &, OLM
#0 OperatorHub & OpenShift Container Platform m FAF & 2 #0152 17 AT 15k 1n2H 4
Operator B Operator Framework B9—&B843,

-

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 {#
AR TR B ERRIE K = 4N L,

@it 7E install-config.yaml XX {4717} credentialsMode Z#XBARRM(E, A& CCO BB NLULFHR
FEERIEE, MBEEREREER, 3T credentialsMode SH I BE N ERFERFE (") .

=

~

openshift-cloud-credential-operator

CRD
e credentialsrequests.cloudcredential.openshift.io

o Scope: Namespaced
o CR : CredentialsRequest
o Validation: Yes

Configuration objects
AEEEE.

Hth B IR
® CredentialsRequest B E X HiR

® X 7F Cloud Credential Operator

6.2. CLUSTER AUTHENTICATION OPERATOR

&
Cluster Authentication Operator B R R & FH 1" Authentication BE X IR, FALL@TLTAR
aE:

I $ oc get clusteroperator authentication -o yaml
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% 6 = &3 OPERATOR S %

project
cluster-authentication-operator

6.3. CLUSTER AUTOSCALER OPERATOR

&
Cluster Autoscaler Operator {& A cluster-api 5/ &I OpenShift Cluster Autoscaler BJEBE,

project
cluster-autoscaler-operator

CRD
e ClusterAutoscaler : ;X2—NE—MR, BAFEHEEENT BELHIMEE. Operator RN
N2 E 22 A &N default B9 ClusterAutoscaler %8, Bl WATCH_NAMESPACE 115745
EME,

e MachineAutoscaler : L ERET— N 4, FEEFHEENBNMAEBHNEEB BT B,
min 1 max B9/, BEaTR B MachineSet 3T R4EH BFr,

6.4. CLUSTER CONFIG OPERATOR

E]:y)
Cluster Config Operator #1175 config.openshift.io fHXHILLTFESS -

e A& CRD,
o ZIAMAEE LHIR.

=]

cluster-config-operator

6.5. CLUSTER CSI SNAPSHOT CONTROLLER OPERATOR

B8

Cluster CSI Snapshot Controller Operator & #1431~ CSI Snapshot Controller, CSI Snapshot
Controller 157 i ¥l VolumeSnapshot CRD X%, FHEESRIBAYOIEAMPRESEH,

=]

cluster-csi-snapshot-controller-operator

6.6. CLUSTER IMAGE REGISTRY OPERATOR

&

Cluster Image Registry Operator B OpenShift Container Platform registry B9 AN SEF], ©EE
registry WFTEECE, SIECIEFH.

ARSI, Operator RETFRE PO FIMECE C/2RINB image-registry FHRLA], XRKRTR
EofNAEERNEFHRE,

IR &AB RWHIE BRE LZEM image-registry TR, NRE X — PN FRZENFIR, Operator fFEHT
TSR R RN B,
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Cluster Image Registry OperatorfE openshift-image-registry s & 22 5] iz 1T, HEBIZAE K
registry S5, registryPIRRAE ER & A T E (1 5 BRER AL F 1% on & 22 8] R,

project
cluster-image-registry-operator

6.7. CLUSTER MACHINE APPROVER OPERATOR

=]y
Cluster Machine Approver Operator TE5 & %24k f5 B shilt £ 7% worker 17 )15 3KH CSR,

% F control plane s, bootstrap 7 s _LH approve-csr RS STEELEES | S ER Bt
HERTAE CSR,

=

~

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

e 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
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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 5£8% %5 F FH 2 RIS 4H 14,
6.10. OPENSHIFT CONTROLLER MANAGER OPERATOR

&

OpenShift Controller Manager Operator TE5 8 RN 4E OpenShiftControllerManager B & Y 5t
R, HEFEAUTAHEES

I $ oc get clusteroperator openshift-controller-manager -o yaml

HE X HIR (CRD) openshiftcontrollermanagers.operator.openshift.io AT E B U TR EHIEERE
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 EIR1Z{7E openshift &4 22 ] A B R B R R FIER

ERIBEBIN, Operator ROIBRBINEARERE FIRRE N HRGERIERMN IR, BEENRE—1NEREEE
FIRMT R, B E—N cluster M52 configs.samples,

B R RET Red Hat Enterprise Linux CoreOS (RHCOS) B OpenShift Container Platform £3 &5, 38
[ registry.redhat.io ERR, R, HEiRtEH#EITE OpenShift Container Platform 4R,

Cluster Samples Operator £}%& & & 7E openshift-cluster-samples-operator 3% Z2[5]Fh, TEFFIEHT,
RNER registry RBVERRR S ANZ AN API BRS5 28 FA %2 pull secret 5 registry.redhat.io 17 51955
ik, MMREBEEAFENT BT RAIGHERD registry, ISR 5 AI1E openshift &4 22 (] Fh O &4 HY
secret, JAROIEE, XL secret BEATFTHLIRIRT AFTER docker ¥ config.json IR 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 — FE 4% 7R R
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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

® Operator EEMENR

® Operator £XMERE IR

o SRREHIR
B HEARBTIRIE, Samples Operator & FAERIAER B EH 08 KR,

project
cluster-samples-operator

6.12. CLUSTER STORAGE OPERATOR

&
Cluster Storage Operator % i& OpenShift Container Platform £25EE WM EEERRINAE. SHRET N
OpenShift Container Platform &8 FE— M ERIAEIEE,

project
cluster-storage-operator

Configuration
AHEEEE.

p=3

e Cluster Storage Operator X #f Amazon Web Services (AWS) #1 Red Hat OpenStack Platform
(RHOSP),

o QIRMTFIHRA OB Jn i R EIMIEROAIXE, BRE Operator 1217, FHERRLTIERM
BRo

6.13. CLUSTER VERSION OPERATOR

=]y
55 B¥ Operator BEIEEEINAEMIFEX ., Cluster Version Operator (CVO) BEIE &2 Operator WAEME
H, BERTFZBIALETE OpenShift Container Platform |,

CVO i&f&# OpenShift Update Service, FHRIEE B LRIEGMATE REEE NN BRI B

b
o

L=

cluster-version-operator

Hith BHR

® OpenShift Container Platform F#J Operator
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6.14. CONSOLE OPERATOR

&
Console Operator TE5E B R L E&F 141 OpenShift Container Platform web 12#&,

project
console-operator

6.15. DNS OPERATOR
A&
DNS Operator ZREFHEIE CoreDNS, LN pod 1IRERFMENTARSS. ©TE OpenShift Container Platform
5 T & F DNS B Kubernetes B 55 4 i,
Operator IRIFEFMWE B VBT IES TIFNRINERE,
o B\ Z cluster.local,
o HAZHEAIE CoreDNS Corefile 3 Kubernetes 4,

DNS Operator 38 CoreDNS ) —4* Kubernetes SFF#2EH1TEE, SREA—NFEFRS IP MR
FRNRAFIXNINEE. CoreDNS LB HHIFTA T RLiZ1T.

project
cluster-dns-operator

6.16. ETCD £#f OPERATOR

A&
etcd 2E8¥ Operator BEIHIT etcd &V B, B etcd IMIBHIEIR, FHRIME R MRS 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 EEEF EIE OpenShift Container Platform B&H,

project
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openshift-ingress-operator
CRD
e clusteringresses.ingress.openshift.io
o Scope: Namespaced
o CR:clusteringresses
o Validation: No
Configuration objects
e Cluster config
o ZRAEF : clusteringresses.ingress.openshift.io
o L& : default
HEWD :

$ oc get clusteringresses.ingress.openshift.io -n openshift-ingress-operator default -o
yam|

=iE
Ingress Operator 7E openshift-ingress Tl B % BIRH, FHNBHCIERE

I $ oc get deployment -n openshift-ingress

Ingress Operator {§ F3E B network/cluster X758 clusterNetwork[].cidr SR AEZE A OHI2: (BEH
28) NIZEHEPRENEX(IPv4. IPve SR . a0, 1R clusterNetwork REE v6 cidr, N
ingress #H88 LL IPv6 iR R 1F,

TELLTRBIA, Ingress Operator BIEH ingress IEHIRFLL IPv4 21T, ENREBE—NERENLE
1E, M2 IPv4cidr :

I $ oc get network/cluster -o jsonpath='{.status.clusterNetwork[*]}'
i Bl

I map|cidr:10.128.0.0/14 hostPrefix:23]

6.18. INSIGHTS OPERATOR

=]:y]

Insights Operator Y& OpenShift Container Platform BECB#IEHHFH L EEILIIE, BIEATEXREXRE
HREERSENEBERANENDITEN, XEBIVGET console.redhat.com £ Insights Advisor 5 58%
BB,

TiH

~

insights-operator

[
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TRERE.

=iE

Insights Operator 2 OpenShift Container Platform Telemetry BI—/ RiF#h 72,
Hh BR

e HNFE A% Insights Operator #l Telemetry BIIFAE R, 1ES X Ticfef@E L,

6.19. KUBERNETES API SERVER OPERATOR

&

Kubernetes API Server Operator B2 FH B #7E OpenShift Container Platform EE8ZEH) Kubernetes API
fR%5 2%, Operator ZF OpenShift Container Platform library-go #2242, '©5 Cluster Version Operator
(CVO) —iZ &,

L=

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 E£EBEH]
Kubernetes Controller Manager, Operator Z3F OpenShift Container Platform library-go 122, @it
Cluster Version Operator (CVO) &%,
caS L TEE :
® Operator
® Bootstrap ;& A fETEs
o HETES pod WRERERF
o FLEMER
ZIAER T, Operator i@id metrics AR5 /A FF Prometheus FEFREL1E,

project
cluster-kube-controller-manager-operator
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6.21. KUBERNETES SCHEDULER OPERATOR
&
Kubernetes Scheduler Operator EI2H EH7E OpenShift Container Platform LEZE# Kubernetes i
2/, Operator ZF OpenShift Container Platform library-go #£%2, &5 Cluster Version Operator
(CVO) —f&E,
Kubernetes Scheduler Operator @ & LT 4H 4 -
® Operator
® Bootstrap ;& fEHTEs
o ETES pod WRERERF
o FLEMER
ZIAER T, Operator @it metrics BRSSAFF Prometheus $EH78#E.

project
cluster-kube-scheduler-operator

Configuration
Kubernetes AE 2 FMIECE B L T & FH LS

e HIAECE,
® M spec schedulers.config.openshift.io ZX 5B &,

FIAIXEEEZREBEE, T JSON FMTRELRIETEH, UERKEMMEE.

6.22. KUBERNETES STORAGE VERSION MIGRATOR OPERATOR

=]y

Kubernetes Storage Version Migrator Operator f&:l| ZIBRIAFMERRANRIEECR, 1EFHE R A U h BR
REQEIFBIFR, FOEIHBIFK,

=]

~

cluster-kube-storage-version-migrator-operator

6.23. MACHINE API OPERATOR

&

Machine API Operator B2 T B Kubernetes API BU4F E BB E L EHRE L (CRD) . 12412370
RBAC MR EMER. ©EPAEHHPINENAMRRE,

project
machine-api-operator

CRD
e MachineSet
o

e MachineHealthCheck
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6.24. MACHINE CONFIG OPERATOR
&
Machine Congig Operator B H N AERRERANBRZTHNNEENER, SIEARH kubelet 2
[H BT B BC B A FE#.
BUANEG -
e machine-config-server : J1 N AEEEBIFTH 2514 Ignition EEE.

e machine-config-controller : /1&#125 72 E| MachineConfig X R E X HECE., =4z
B —H ML BR A B35 T,

e machine-config-daemon : T BTN AFHVREE, LUEFHIUENIRARSEITE KAV
(Y=

e machine-config : {RftZ&, EREHEH — VRN TENRERER,

project
openshift-machine-config-operator

6.25. MARKETPLACE OPERATOR

&
Marketplace Operator @ — M9 IEEEF Operator BRI EF P HINLH,

project
operator-marketplace

6.26. NODE TUNING OPERATOR

=]y

Node Tuning Operator B LAEEBNZ @1 4k TuneD SPHF RSB T A MIMERE (b, KZH S MRE
N AR EE—ERENRZL MR L, Node Tuning Operator NIRRT —NF—M, TTm—
TB sysctl RO, HAULURBEERAMMEEREHAIMNEE LRI LE,

Operator ¥} OpenShift Container Platform &2st TuneD P2 /E - —4 Kubernetes P ¥ 25
HITEE, BRIET BE LR EUATHRFI R R B R R EP TN E RSN
TuneD P2, MBNFIFIRSEEHENME T RLIZ1T, BN TREZT—,

HEREMAZEERBEANEMGR, SHBTERMLELIEESREX LRI TuneD SFRH, B
& TuneD P HERE AT A FAEY 1T R B EIR,

TERRA 4.1 RE=mhRAH, OpenShift Container Platform fi & &R & & T Node Tuning Operator,

project
cluster-node-tuning-operator

6.27. OPENSHIFT API SERVER OPERATOR

&
OpenShift AP| Server Operator TE5R B &2 4EF14E4 openshift-apiserver .

project
openshift-apiserver-operator
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CRD
e openshiftapiservers.operator.openshift.io
o Scope: Cluster
o CR: openshiftapiserver

o Validation: Yes

6.28. OPERATOR LIFECYCLE MANAGER OPERATORS

&

Operator Lifecycle Manager (OLM) ®IEBhA &4, BHINEEFA Kubernetes R4EN FEF
(Operator) BAR%TE OpenShift Container Platform &2 T X EXARSHIE R EH., ©R Operator
Framework W—&49, BER—NHEIES, BTFUEXN. BB BN 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 4.8 Hiz1T, HHBNSREFEIE A X &&8¥ LiZ1THY Operator 17
REE. FRFTF AL, OpenShift Container Platform Web | &Rt — BB R m, HEMREER
2%k Operator, LUK WEFEUB BN LUEEFHERE EAIRT A Operator B3,

F& NGB BEIIRSS ALY, TR ANEXAENERETEHESNEEHEE. WIEMAXHIERSH
SE4, BN Operator B HEXAABAE P,

CRD

Operator Lifecycle Manager (OLM) BB Operator ZHm, 4717 : OLM Operator #1 Catalog
Operator,

& Operator 7 TiE CRD, M CRD 2 OLM HIMEZREAH :

5 6.1. H OLM #1 Catalog Operator EHf CRD

BH A

i E

ClusterServic csv OLM RN ARFEITHIE : &, A&, Fir. FrEHR. RES,
eVersion
(CSV)
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InstallPlan ip Catal NENRESKFAL CSV MBLIRM RN ITESIR,
og

CatalogSour cats Catal EXNFAEFEH CSV. CRD M4 SFMEE,
ce rc og

Subscription  sub  Catal FATFEITRERYM S PISGERER CSV &RF.
og

OperatorGro  og OLM  fFERETER—an 22 (A FREIFRA Operator EZi&H OperatorGroup %f
up %, UEE—RIGAEFHEECERLIEBRE LHIR (CR),

B Operator I T BRI T BT -

% 6.2. HH OLM I Catalog Operator SIEH ¥R
BHR mEHE
BE OLM
ServiceAccounts
(Cluster)Roles
(Cluster)RoleBindings
CustomResourceDefinitions (CRD) Catalog

ClusterServiceVersions

OLM Operator
EREPEE CSV RIEEZFEMYRG, OLM Operator 1 TTEREH CSV HRE LML AR,

OLM Operator AT QBRI FR ; B AR CLI FohflBiX L RRE, WBaLEERA Catalog
Operator OB L TR, XMET R BHNE T LUES R - ZFimgmtihEFRTENBREEN
OLM iERE,
OLM Operator FERMUTI/ER :

1. MERapE 2 PREEIRSRA (CSV) , HRERBHBEX.

2. MRBRER, 1HIBIT CSV HRERE,

p= )1
CSV wilzg Operator HREERRK 1, FRlIZ1TI4ZREZERE,
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Catalog Operator
Catalog Operator i Tt fRMTMI R ERERSRA (CSV) URENIEEMMER IR, 744 7 53 g
FHBERRPEEEVHSELR, FEEAN (FEEED) E&FHATHERAE,
TIRIFVGERIE G S, B LA — Subscription % R LB BRSNS, HHE
CatalogSource *%, LMEHEERH, EXREEHE, ERRKAAE—NEEH InstallPlan X5 A
A2,
Catalog Operator fEFHLL T T/ENR :

1 EEIEEFNENE TR,

2. WILREERFUENRBITREITR, WRE :

EHSE REBEER CSV, FHRIE CSC Rmh EMBTBI TR,

o

b. X FENZESHFTE CRD, FERNINNESEFTHTIR,

c. X FEBAFH CRD, HEIEIEHELN CRD B CSV,
3. MRS EERTHMREITIHFANEUBRELIMMAERR (BHERB)) .
4. MREFRIITHIFRBEII0BRE T,

Catalog Registry
Catalog Registry #2fif CSV #1 CRD LMEEELBEFOIE, FHEMAE X HSTINEMTTEIE,

package manifest 7& Catalog Registry FHI—N&EH, ATFREHSINRS CSV &EXHK, EHHE
f, FUEIBMREE CSV. EN CSVBAMEIA TREHR CSV, MHaEH M Catalog Operator 12t T
¥ CSV B ZMERRITRAMBENER, BELLEMBHRENPAIRA,

Hfth BHR

e T fi# Operator Lifecycle Manager (OLM)

6.29. OPENSHIFT SERVICE CA OPERATOR

=]:y]
OpenShift Service CA Operator mint F# & Kubernetes AR 55 IR 55 1UE 15,

=]

~

openshift-service-ca-operator

6.30. VSPHERE [ &i#:28 (VSPHERE PROBLEM DETECTOR)
OPERATOR

B4

vSphere [F @&l 2§ Operator RS IE vSphere LEREBIEREE, LURISFHEEXIE N REM A
& ),

a3
SN

KA Cluster Storage Operator 1M EIELA#ERE L vSphere LI}, Cluster Storage
Operator F &2 vSphere [A] #4128 Operator,
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M=

AREEEE.

fiip=s
® Operator X#¥f vSphere £# OpenShift Container Platform &%,
e Operator {8 vsphere-cloud-credentials 5 vSphere 1&15.
e Operator &HUTS EHEREXMRE,

Hth BTIR

e {#HF vSphere [AAKNI2F Operator
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