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% 13 T OPERATOR

813 T# OPERATOR
MBE& £, Operator RIREANRZERN, HHEEFERERS D ZHHETEITE,

Operator @—4AH¥ M, THAFREZTHMIENRESEMEE, SUUBEERYH M IR

BB, TILAE Kubernetes Ef4E/H (% OpenShift Container Platform) WiiBE4#21TE R, FHiRTE

B SRR S SER R K., Advanced Operator #%i%11T 0 FAASE R 4E A B AT 52, FExF IR ES %
BEIHTN, MARSFIER" (OB HEG &R AR E) .

MEAR L, Operator 2—#$T8. EEFNEIE Kubernetes N AR A X,

Kubernetes N 2= — app, AI7E Kubernetes EEBE, tHAI{#EF Kubernetes API # kubectl 5 oc
TEHTEE, ZERRADFIA Kubernetes, HRE—HS—M API T B, LUERSNER
Kubernetes EiZ1THIN 2R, A Operator EMREIE Kubernetes XK 2 FRIZ1THT,

1.1. W+ 4 EEA OPERATOR?
Operator AL :
o EEREMHAY,
o L BNROAGHITIZITRRKE,
o T4 (OTA) B OpenShift 24 ISV REA.
o LEIYIREINT MBS RIFFELRWAEFRER,, MIE—MITAT.

4 1E Kubernetes LERE ?

Kubernetes (¥ ZE OpenShift Container Platform) S&WEE&OHANRYS (AEAMIA IR
B TIE) BEMFRARIE, S1Fsecret AR, MEMAE. RESLI. BT E.

4 1F A Kubernetes API Hlkubectl T B sk &SRR ARE ?

X APIIHREESE, FRIEEAHENNNE IR, FAEABISEENIG ARG/ FHi%P, Operator &
{88 Kubernetes B9 BALEI" B E L ¥R E X (CRD)" X HEM B E X AFER, 1 MongoDB, BT
REMES Kubernetes X8R,

Operator 5 Service Broker # LB FE ?

Service Broker BiE LU N AREFHRERN L IMAEBENEIRRIH T —%, BEHIE—DKIEIZETH
12, FRLATEHUTE 2 R1B(E, WAL, MERBST R, ©EREMNREN THSHEE LM
S8k, T Operator M AT FFEL IR B Y FPRTS, FERBERSMIEEES T Service Broker, {Eh
BFHEAETIXLERSH Operator,

1.2. OPERATOR FRAMEWORK

Operator Framework @& F L& A AR HEN—RI T EMINEE. AUNRHRENAN ; Wik, 32470
B #7 Operator HEIFEEE, Operator Framework A48 & A F R XL RN TR TE :
Operator SDK

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

Operator Lifecycle Manager

Operator Lifecycle Manager (OLM) #2528 Operator &%, FHFNET A EBII;AIEH]
(RBAC), 1 OpenShift Container Platform 4.2 FERIAERE,

Operator Registry
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Operator Registry f£fi& ClusterServiceVersions (CSV) Fl1BE X FRE X (CRD) LMEEEE A,
FHEMHE XY SFFER Operator TTHIE. Bi21T7E Kubernetes 3% OpenShift 528594, [ OLM
RHXLE Operator B SR #IE,

OperatorHub

OperatorHub &— Web #£Hl&, HEMEEGARLMILFEETHER EREM Operator, B
1£ OpenShift Container Platform FRERIAERE,

Operator Metering
Operator Metering W55 8f LB X Operator BJ1R{EIE: (BT 2 RWER) MREMEAEIT.

e TRRAAMA, ELETEREETEERNTIE,

1.3. OPERATOR X E &Y
Operator HERHEZEMNERPHMNENLEEREARR, ZE2HEEE I LEEKIINT Operator FTAKRMIARSS K

it

{BXTFKEBS Operator FIRED ERIRFENRES KL, ATLAKRBIHERTHE Operator BEIZERIRFAE FI,
TS, LLF Operator BB AN Operator BU5E 2 RIBAIRIEE LT ATRBEMN X,

& 1.1. Operator B AR fERY

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 ——

< @ >

o Lad
ANSIBLE

A

v

-GO

M LRI RIR T W@ 1d Operator SDK B Helm. Go # Ansible ZhRESE H 4T #h FF 4 1X LETH
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%% 2 & 7 f# OPERATOR LIFECYCLE MANAGER (OLM)

2.1. OPERATOR LIFECYCLE MANAGER T {ER&0%e/y

1738 T OpenShift Container Platform A1 Operator Lifecycle Manager (OLM) BI#E:& 14244,

2.1.1. Operator Lifecycle Manager # it

£ OpenShift Container Platform 4.2 1, Operator Lifecycle Manager (OLM) AI&EBNA &%, FHHM
EIEFTA Operator LARTERA R HPIZTHIXRIARSHIE @A, Operator Lifecycle Manager &
Operator Framework J—#84r, EER—NHEREIES, BTUEN. BiftEa B ARERE
Kubernetes R4 2% (Operator),

2.1. Operator Lifecycle Manager T4Ei&

Operators Lifecycle Manager

Install and update across clusters
Namespace A Namespace B

Operator manifest Cluster catalog Apps Apps

OLM BRIATE OpenShift Container Platform 4.2 Fiz1T, FHBISKEFE IR G0 5EE¥ LiZ1T8 Operator #1417
RE. ARAZF LA, OpenShift Container Platform Web 12#| &Rt — BB R, HEHETEN
L& Operator, AR NRFETE BALMESERAEEE LRIE A Operator B,

FAEANR BT BBIRSFE, TRRNIEXRFAEHERtETERESMREREE. HEMAKERSH
S5, Rl Operator EfFHEXANINERAEH,
2.1.2. ClusterServiceVersions (CSV)

ClusterServiceVersion (CSV) & —MNHI A Operator TTHIROIER YAML 555, AIHiB) Operator
Lifecycle Manager (OLM) & &$ /21T Operator,

CSV & Operator Ras Gtk BIc#E, BFERS REEREIR. #HRMREERES, W4, Csvit
12T Operator FIFRMIRAEBRIR, RUTFHEFEN RBAC M RHEEEHEIHIIEE LR (CR).

CSVEEUTHE :
FTBIE
o NARFITHIE
o ZM, M. WRAE (FF& semver) . iR T2, BN,

REERIE
o RE:IE
o fRS Mk P FATFARE


https://github.com/operator-framework
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o HMELK.

CRD

e BHE : HZRHFSER
o WE : EEPWIEFE, ZRSTHIET
o TR : Operator 5 X EMFIRIIK

o HERAF : JEAR CRD MBFIREFRIURHIE UER

2.1.3. OLM Hf Operator ZEFM AR TIER
£ Operator Lifecycle Manager (OLM) £&%%if, LU HIRA FHER Operator BIZEZEFF2 7]

® ClusterServiceVersion (CSV)

® (CatalogSource

® Subscription
CSV AE X Operator TTEIE AT RTFIE— %7 CatalogSource I &, CatalogSource f#
Operator Registry APl, OLM X {#F CatalogSource E&E 25 H A M Operator kB Z % Operator
EEBFEIRA,

2.2. CatalogSource it

[] Channel Package

Community Operators (CatalogSource)

etcd couchbase

alpha beta preview stable

£ CatalogSource H1, Operator #E& N B A HZFBEFR, KIFNAE, XR =2 OpenShift
Container Platform st EMEE (40 Web J'i2s) EFLLITEABHANE LEHFEN,


https://github.com/operator-framework/operator-registry
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2.3. CatalogSource HE B FI5E

[] 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

FA FF7E Subscription FBYFFE CatalogSource FRIERFFEX M S FHIE, 0 etcd DX H alpha #ili&, 40
RITH T RERPERLZENTER, NSREZTE S &I Operator,

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

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

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

2.4. OLM B9 w i@ BT E 3R

[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

o -



OpenShift Container Platform 4.2 Operator

BH-ahaeite

packageName: example
channels:
- name: alpha

currentCSV: example.v0.1.2
- name: beta

currentCSV: example.v0.1.3
defaultChannel: alpha

J 71k OLM B IhEHEH. 447 CatalogSource. ¥F{4E. #iEF CSV, BREWJIEET BT IR MR
EE e A CSV BIHA CSV,

2.1.3.1. AL E A

SFROIFAT ISR, BRIEREHN Operator ¥ F 0.1.1 fx CSV., OLM #if] CatalogSource, F1ET] H#
SRR AR S, 89 0.1.3 hk CSV ERAX T IHMERREM 0.1.2hk CSV, BEEXDAK T EIHHNE L&
#9 0.1.1 hik CSV,

OLM iif CSV H3EER replaces FEX MITE L EIIR E 2 BIRIMRA, LUAEFHNRES 0.1.3-0.1.2->
0.1.1, EFFFLRARAEFIRREE. OLM —R{NHAL— Operator lixA&, BEZEE|AHEL,

MNFIZEE R, OLM 2%% 0.1.2 ik Operator SRECIAR 0.1.1 ik Operator, AEB%E 0.1.3 ik

Operator B Z BIZR%H 0.1.2 ik Operator, ZElt, FI%&ZEH 0.1.3 hix Operator SHiELELE, =
RE F KB ST

21.3.2. Bhd ALK
OLM MIEARALBEERINT :
e &Y Operator I— N E PNEFKERT CatalogSource,
e OLM %iE/[1 Operator IFTERRA, BEEIZE CatalogSource & &I sHATAR A,

BEENXTE—MREEE, FLEERT, EXHEHKMEDN Operator RATALEEEREH, MR
AREFETERR.

XMIERT, OLM IZEEMNEREERS, HIRHEIIFINMNRESHNERA -
o ERLIHRET "ARRE"HIE Operator,
e "RER"M[E Operator MAREEEEH,

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

B30 -
WA & 1ThRAr CSV

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

name: etcdoperator.v0.9.2

namespace: placeholder
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annotations:
spec:
displayName: etcd
description: Etcd Operator
replaces: etcdoperator.v0.9.0
skips:
- etcdoperator.v0.9.1

ZELLUF Old CatalogSource #1 New CatalogSource 7=fl :

K 2.5. ki B

[ Channel Package ClusterServiceVersion — replaces previous version

Old CatalogSource New CatalogSource

etcd etcd

alpha

v

etcdoperator.v0.9.2

etcdoperator.v0.9.0

'

etcdoperator.v0.6.1

alpha

v

etcdoperator.v0.9.2

etcdoperator.v0.9.0

'

etcdoperator.v0.6.1

EASELEE
® Old CatalogSource i #{E{a Operator 7£ New CatalogSource Fr¥g% H—EH#I7,
e New CatalogSource FHI{Ef] Operator £ New CatalogSource F574 #— &I,

o MRREREFREH, MRBLAFERE,

2.1.3.3. %4 Operator

REBHE M O3 New CatalogSource ZE X 7 CSV E & ./ Operator, EABI S 4, ZRERENL
skipRange ;¥ #2358 :

I olm.skipRange: <semver_range>

Hreh <semver_range> 5 semver library FF 2 FBIRASEFE R


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

OpenShift Container Platform 4.2 Operator
LIEERAPEREHN, MBEDNELIRME—A skipRange Ff2, HUATZRLEM Operator BIRAFER
EIZEEM, U OLM KEHME ZIEFRIHHEE,
FRIEF -
1. Subscription £H sourceName 5 ERIRABIFHE L (i EMbBh T RENBERT)
2. 7t sourceName 5 E YR EHE L FT Operator B9~ — Operator,
3. % Subscription BT B 7 —MNRABISHEL (HE BB REBNERT)
4. TEXF Subscription B WEETR A E#: Z &l Operator B F— Operator,
Bian -

Bfi+7 skipRange By CSV

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'

2.1.3.4. Z-stream ¥

ST FHERMIRA, z-stream T IR A BN A SAT z-stream fRA, OLM AERFEIRA, MIRASK
HThRA, REEREBERHHEEBAR,

a5, OLM AITREIHRIE Old CatalogSource R—FERER—NEIZK, 1&TE New CatalogSource A—
FEERR—ER :

10
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K 2.6. &#t% 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

ZEIEREA ¢
® Old CatalogSource F#{E{a Operator £ New CatalogSource Fr¥g% H—EH#I,
e New CatalogSource FHI{Ef] Operator £ New CatalogSource F574 #—E I,

e Old CatalogSource P z-stream RAI R EHZE New CatalogSource FRE#HT z-stream hix
Ao

o ANHRARAATBRIMAEMNERTR ; ENNABLTREEFE, EMRIAFEERE LRI
B,

2.1.4. Operator Lifecycle Manager 2214

Operator Lifecycle Manager HH 4™ Operator A%, 43775 : OLM Operator #1 Catalog Operator.
& Operator 7 5iE CRD, M CRD 2 OLM HIFEZREAH :

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

BH A B

i E

ClusterService csv OLM R AREFETHIE : &, A, Bir. FrEHR. RES,
Version

1
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InstallPlan ip Catal NENRESKFAL CSV MBLIRN RN ITTESIR,
og

CatalogSource  cats  Catal & XMNARRFH CSV. CRD M SEMEE,
rc og

Subscription sub Catal  FATFEI R4S PHIIERREF CSV &3,
og

OperatorGroup ~ 0g OLM  HATFNZAN A ZEAHTHHE, FHESIFH Operator M,

B Operator (L EH FIHIBRTIR :

5% 2.2. H OLM # Catalog Operator Sl H ¥R

gl mAasE
ERE OLM

ServiceAccounts

(Cluster)Roles

(Cluster)RoleBindings

B7E L HRE X (CRD) Catalog

ClusterServiceVersions (CSV)

2.1.4.1. OLM Operator

SREhFTE CSV RIEEEEMNHIRE, OLM Operator M T EE R CSV FURE LHIN BRRF.
OLM Operator AT QI AT FR ; B aLAEEER CLI FohflBiX LR, WBatEERA Catalog
Operator EOIEX L TR, XMET R BHNE T LUES R - ZFmgmtiEFRTFRENBREN
OLM iERE,

F 4R OLM Operator BEHEE N BIFTEMAZEHE, BthT5HM OLM Operator —AfER, REFR
EEMEZE R R REENE,

OLM Operator T

12
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o INHifygZe AR ClusterServiceVersion (CSV), HRERBHBER, MMRHER, 21T CSV
By LR REE,

AE
. CSV W7l OperatorGroup BUSEERER 01 F A2 1T1% R 22 5k 8K

2.1.4.2. Catalog Operator

Catalog Operator i ST HI &%k CSV R EIBEMME KR, HHLH T IRMINEHH CatalogSource
EREVHIER, FHEAR (EFEED) ERHTARE.

# LR EVGE R SR S a AI# Subscription TR, ZFIRSEBMRENGS. SHEM
CatalogSource, LMEMARHIEREST. HEEHE, EFRRAIHEY InstallPlan B A& ZE[H,

FA Pt BEGIR InstallPlan 558, HEHaSEFE CSV ML ERBEIEFR, M Catalog Operator &4

ERrAMENRIE—MUTITR, #E4fE, Catalog Operator $$7£ InstallPlan FREIERA KR ; AEHE
H# B OLM Operator WE K, MmkLiREE CSV,

Catalog Operator T{Eii
e 5 CRD #1 CSV %17, #RE&MFE5,
o LR EHE R AERARAEMN InstallPlan :
o EIHEGIFKRAMELER CSV, FRERINHNEBITHTIR,
o WFBNZESNFTE CRD, FHERINEMTHITIR,
o XFBAFE CRD, HEIEBIEMELN CRD # CSV,
o NHEREBCHEITH InstallPlan FHEAUBREXINAETRERE (BAritExkEs)) .

o I5#] CatalogSource #1 Subscription, FIRIEEAIE InstallPlan,

2.1.4.3. Catalog Registry

Catalog Registry #2fif CSV #1 CRD LMEEELBEFAIE, FHEMAE X G S INEMTTEIE,
package manifest 7& Catalog Registry FHI—NEEH, ATRUHSINAS CSV &MEXHK, EHHE

f, FUEIBMREE CSV. EN CSVBAMEIA TAEHR CSV, MHaE M Catalog Operator 12 T
¥ CSV B EMERRITRAMBENELR, BELLEMBHRENPAIRA,

2.1.5. A FFHIEHT

Operator Lifecycle Manager (OLM) AT FEL OLM FEFTIR, HETF Prometheus BJ OpenShift
Container Platform SE&f G R B A

x 2.3. OLM AF8yi5Hn
TR ok

csv_count FINEME CSV #E,

13
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BFR fd
install_plan_co InstallPlan FIE £,
unt

subscription_co  Subscription £,
unt

csv_upgrade_c  CatalogSource HIEIFTTEK,
ount

2.2. OPERATOR LIFECYCLE MANAGER /&K i T i 4

ZIEEMR T OpenShift Container Platform H7 Operator Lifecycle Manager (OLM) PB4 I 2 A #1
B E X HHRE X (CRD) AL a A,

2.2.1. K F ARG AR AT

OLM EIE21T Operator FKII IR A AN £ B, TRZA@E, OLM Mn#lE HMIRIERSHH
SEEREFEL, a0 yum F rpm,

BEAE—NMREZEURS—BRAEETN OLM F7EM, FFELE : KN Operator B4 TEIZTT, FREA
OLM B DB RIEFTIEAN Operator tHIAZEE R R,

XEKE, OLM R4 :
o LRHR—MHRBITIEIRMEFT API B Operator, =

o FIEA Operator 2 FBUKH 1% Operator #9255 — Operator Hf,

2.2.2. AR B E XL FIRE X (CRD)

INRBE XLFRE X (CRD) BT #— ClusterServiceVersion (CSV), OLM &ITEIXf EFA2, RED
CRD #% 1 CSV #1H, NH1Z CRD U THREREREFREN F AL :

o FEBFETHAE CRD HBIARSRAE IFFER CRD H,

o TEXIHRFT CRD WFB R HITIIER, 5 CRD MRS IR ARG A LAk B & LR
(CR) 5B,

2.2.2.1. Z&In#FhR CRD

it e
ZNINFTAR CRD :

1. 7£ versions 248 CRD ¥iRHPHIE—1NEE,
40 : IR YET CRD H— vialphat H}iZIK, IS8 vibetal ikAx, FRHEIFCHFEHE
hRA

I versions:

14
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- name: vialphat
served: true
storage: false

- name: vibetal ﬂ
served: true
storage: true

ﬂ #7182 vibetal &8,

2. 1R CSV ITEFERAFRA, ERRSEFHEN CSVowned 2 HH CRD 5| FARRA :

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,

2.2.2.2. = MFR CRD hixas

OLM AR ENfHIBR CRD HIARSS HR A, FAM CRD hRARN B 5ciBid ¥ CRD M served FERIXE N
false K2, MEEFHAY: CRD I @IS IERR S AR AR,

it e
EFAMMPRETE CRD iRA :

1 BFRRAICHIERSIRE, RAZRACTBERBBSFANA TR Ha0

versions:
- name: vialphat

served: false ﬂ
storage: true

Q K& false,

2. MREFAMIRABRIY storage kA, N{F1% storage IR AL ZEARSSIRA, $40 :

versions:

- name: vialphat
served: false
storage: false ﬂ

- name: vibetat
served: true
storage: true g

wﬁﬁj%%ﬁ storage F£%,

15
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Y
p=
:

E M CRD HflirE 2KINE 2 storage HIFEFEIRA, ZARANLIIM CRD RETF
# storedVersion F iR, OLM —BGMEIENBFERATERH CRD A AEBEF
£, OLM FH&EiPUTX—12/E,

al

3. FERAMULEEWEAY CRD,
4. EREFBEIF, FERSMATTM CRD rse£fbR, 40 :

versions:
- name: vibetat
served: true
storage: true

5. MRIZARAEM CSV HfifikR, HHAERER CSV owned B84 Y CRD 5| BARA AN B #,

2.2.3. (RGN AR AT 75 SR B
FELLTFRBIF, provider 18" HHE"HEA CRD = APIService B Operator.

ol : FAME API
A 1B APl (#1 CRD) :

o A MY KT B,
e B MM A Subscription,

o BHItNVEREHLURM C, EFAB.

° BARBEAHNE.
o AFRBEIE,
X2 OLM @id F4 R BE LE B — N E=H1,

R~ - MRAFEH
AFI BN API :

AMENBEEE B,

BHHNEEE A,

AMBNEEHRZE (RHEA2, FEB2) HFEAA,

BHIBtNFIERTE (R B2, FEA2) #FAB.

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

X2 OLM @i F+ 2 SREg E 1k B9 55 — = B,

2.3. OPERATORGROUP

16
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ZIEEME T OpenShift Container Platform F1 Operator Lifecycle Manager (OLM) B OperatorGroup
EAER.

2.3.1. <F OperatorGroup

OperatorGroup &— OLM %R, 5 OLM &%E# Operator 2% BB, OperatorGroup i%EFE—
AR RZERE, EEHANEMRG Operator £RFATER RBAC 1 RIFIER,

X —2H B Frep 4 22 5@ 3 FFME7E ClusterServiceVersion (CSV) #J olm.targetNamespaces 5T f2 I LIE
SR ERTRRME, 1ZEMRN AT Operator B9 CSV L4, FEABIINEREH,

2.3.2. OperatorGroup % i %1%
R LA E—M, Operator BIEJ#% 177 OperatorGroup B member :
® Operator B CSV 5 OperatorGroup £ FR—m& (A,
® Operator B CSV InstallMode X #f OperatorGroup Rt X B96m 4 22 Al &R,

InstallMode H InstallModeType FE&#1 Supported 75 /R FERZHK. CSV B spec IZEHIUNARE
InstallModeType “HEH] InstallMode & :

7% 2.4. InstallMode M1Z X ¥ OperatorGroup

InstallModeType ik

OwnNamespace Operator AJLLREFH BB & Z2[AIMY OperatorGroup BIRK i,
SingleNamespace Operator AJ LLEZEFFFE — N an 4 22 [AIY OperatorGroup IR [,
MultiNamespace Operator AILAZ1EFES N ep & 22 (8] B9 OperatorGroup BIAK H.
AlINamespaces Operator AJ LLE AT A fp 4 22 A B OperatorGroup BIRK 1 (B indn 4

ZRENEFRFE") .

S0R CSV By spec BBE T InstallModeType & B, NZEBFRINNTZ TR, FRIEAE
BRI FNINAXREHEEHAER IR,

2.3.3. Birfp &2 Ak

{HF7H spec.selector FEXIIRZT 11281 OperatorGroup 18 E & 22 [H 5L :

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

name: my-group

namespace: my-namespace

spec:

17
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selector:
matchLabels:
cool.io/prod: "true"

&L A £ spec.targetNamespaces FEx Z & Birep R 22 :

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

N spec.targetNamespaces #1 spec.selector IEE X, N2l spec.selector,

F4, EL AT 4BE spec.selector A1 spec.targetNamespaces, LU ELEFFAAMARIEN L5
OperatorGroup :

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

name: my-group

namespace: my-namespace

WLTE o % 22 B AR MT SR = L 7R TE OperatorGroup By status.namespaces FE&H., £/ OperatorGroup

) status.namespace L EEFRE ("), MILFHRRMELMBAD Operator K HES, EXRHIRM
Fra A ZEHE,

2.3.4. Operatorgroup CSV jf#

OperatorGroup MK 1 CSV Mf B LA T IER -

olm.operatorGroup=<group_name> 85 OperatorGroup B,
olm.operatorGroupNamespace= 85 OperatorGroup HJn & 22 [d],

<group_namespace>

olm.targetNamespaces= BELLESHRMFRE, ZFRBEIHT
<target_namespaces> OperatorGroup BB trép 8 22 [A %%,

18
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FR olm.targetNamespaces LI HIFAEF R BEEEHIM CSV 1, EEHICSV L&
B& olm.targetNamespaces ¥ & "B LEFH - iz [A| B irdn R A HINE S,

-

2.3.5. FriRErY API S iR

olm.providedAPIs ;¥ f# = L /RA X OperatorGroup 12t 7 HLE GroupVersionKinds (GVK) #I{F
B, ZEREN—IEFHR, HRES2MEM <kind>.<versions.<groups HiK. HEHSEH
OperatorGroup BIFTAEELR 71 CSV 1R4t#9 CRD # APIService 4 GVK,

EHLLT OperatorGroup 7=ffl, 1% OperatorGroup 7 B 12 PackageManifest TTIRAHANEELK 7
CSV:

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

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

2.3.6. T A EHY; A HEH

]2 OperatorGroup I, &&= ClusterRole, &4 ClusterRole 38 &—4* AggregationRule, J&
FIXET ClusterRoleSelector LAPLEFRZ, #0FAR :

ClusterRole ECRIRES

<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>
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% CSV WM OperatorGroup FIEERER 51, RE1% CSV IEFEf# A AlINamespaces InstallMode 3 IE 1
a4 %2R, Hi%ARA InterOperatorGroupOwnerConflict [RE L FHFERS, FERERLLT RBAC

BiRo
e 3EH CRD HIE API ¥TIEM ClusterRole
e EH APIService & API BTRE] ClusterRole
e Zi48 Role 1 RoleBinding

K 2.5.3H CRD, £I%HEA API BHE4 M ClusterRole

ClusterRole A

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

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

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

<kind>.<group>-<version>-edit <kind> LHJ#BENIAE -
e create
e update
e patch

o delete

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

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

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

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

88 2% T OPERATOR LIFECYCLE MANAGER (OLM)

Wil

<kind> tB9#2/ELNIA
e get
o list

e watch

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

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

apiextensions.k8s.io
customresourcedefinitions <crd-name> i
{EZIA -

e get

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

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

5 2.6. k8 APIService, XA API BHR4ERR ClusterRole

ClusterRole

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

wiE

<kind> LBy /EDNA
‘ *

RERE

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

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

21



OpenShift Container Platform 4.2 Operator

ClusterRole xE

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

o delete

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

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

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

e watch

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

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

#4849 Role # RoleBinding

o MR CSVREMENLT—1NIE *HWERMAZEH, NN CSVIRFEAE LHWEMURE
B—" ClusterRole #1#8/#9 ClusterRoleBinding, A4 TR ST olm.owner:
<csv_name> 1 olm.owner.namespace: <csv_namespace> 1%,

o IR CSV RARMEL—1IE *HBEIRe& 2, N Operator tn R ZEAIRFABEHH
olm.owner: <csv_name> #[1 olm.owner.namespace: <csv_namespace> 71%-# Role #
RoleBinding A& & #IEI B trés & 2 A H,

2.3.7. E%l#y CSV

OLM &£7E&EA OperatorGroup HIB Frén 4 22 (Al & #ll OperatorGroup FIFTAEJEELAK T CSV. &l CSV
MENETESFBIrMEERMNA, T Operator BEEE N MIELLAIEINTR, SFIMCSVaE
FRERER, HEEHRUCRER CSV BPRE., ERFLUBEHIN CSV Zh1, RMXL CSVHLE
olm.targetNamespaces ;*fi#, ABgE & ZE A EFErRERE - Z A FEEGREREENINR, 4
FIEHIEY CSV MR CSV AFIESHIE CSV FiEHI OperatorGroup ABIEMEHIBI CSV 64 22 (8],
FMERE IR CSV,
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2.3.8. # OperatorGroup

#NR OperatorGroup HJ spec.staticProvidedAPls FE%1% &7 true, 1% OperatorGroup J & &, iX
B OLM B A =1EER OperatorGroup B olm.providedAPls ¥, EILETLURATREBIZ LM, NR—H

R ZEARASERMIRR 51 CSV 3N KRR AL API, TR 48 OperatorGroup L& & Z2RIEHR K
£HRER, NX—%E+28H.

TER#—1# A something.cool.io/cluster-monitoring: "true” ;T 2RI Fr A fp & 22 5]
Prometheus ¥fE# OperatorGroup BIR/A :

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"

2.3.9. Operatorgroup 5%

IR OperatorGroup B Intn R [AEMREREEE, HiRIE olm.providedAPIls SFZHITE ¥,
iR AP ERIRE B AR ZEE, NFFXM D OperatorGroup BIFEHAHI APl HXE,

—MNBERERE, REH API BRER OperatorGroup FIRETEp 4 22 [F] X & 7 48R BT R,

A=
. ERERZEMNE, OperatorGroup HIfn & B AIGA B ESEHFTIEB Irf & ZE (A,

%i?gﬁiﬁ CSV BE¥ K, OLM & HEER, LUREX CSV B OperatorGroup H1EMATA
OperatorGroup Z [A|TERTIREHY APl FEIMIR S, ARG OLM RKREZRERT NEE :
o MMRLERN true, B CSV IR API 2 OperatorGroup 12#H API B9F & :
o ZARELELAZ,
o MRLZERN true, H CSV IRHEE API 7& OperatorGroup 1289 API F9F 4 :
o HNR OperatorGroup &AM :
n EEET CSVMFAAELE,

m F CSV L NMERT, RERE
v : CannotModifyStaticOperatorGroupProvidedAPls,

o HNR OperatorGroup 72825 :
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®m f OperatorGroup B olm.providedAPIls i & W EAREF S CSV i=#t89 API B9FF
%,

o MMRLER) false, H CSV RH#tH APl 7& OperatorGroup &M API B9F & :
o NIEEETF CSV MBS,
o ¥ CSVEHLNMERTS, KAREAN : InterOperatorGroupOwnerConflict,
o MRLERY false, B CSV IRALH API 2 OperatorGroup 1RAEH) API BIF4£ -
o HNR OperatorGroup &AM :
n NEEETF CSVHMEEE.

m F CSVELNMERTE, RERE
3 : CannotModifyStaticOperatorGroupProvidedAPls,

o HNR OperatorGroup 72825 :

m ¥ OperatorGroup ¥ olm.providedAPIs @&t h AR B 5 CSV iRt APl =
£

' p= Y=
H OperatorGroup &R FIBRE R & FH FEA TR s

&R OperatorGroup RF IS HITLL TR :
o REIEMAKG CSV HIRMH API 2B T EREITEL XM, FE, EHIM CSV R,

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

ERE R ZE R FRIRHER API BIFTE CSV IREFHF. XHARRZEHRIAR CSV L
WA, REARTREE @i B A/NSMBRAZREY CSV R T HZE,

N
w
o

. OperatorGroup tFEHERR
%
o MRB—NpZLEEFREFEZ A OperatorGroup, MTEZ & ZE AR AIEMFTA CSV HEZEM

IR, WEEREY : TooManyOperatorGroups, — B#n4 Z2[ad OperatorGroup FIEIE 4L
B, RZRELFHER S CSV i M E/FLEBRE,

et
p=i
=y

o IR CSV M InstallMode Az H dn & 22 (i1 OperatorGroup B tren & 22 [AlEFE, CSV §40
HEEEIRE, BFEREN UnsupportedOperatorGroup, —B OperatorGroup BB Frap £ 22 8]
EEE NS HFNEE, =X CSV K InstallMode ZEE#F OperatorGroup B B Frens 8 22 H]
A, RZRRERGFHERSM CSV 554 A ERFERE,
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% 3% T2 OPERATORHUB
AIEEEEBR OperatorHub BIFIZE,

3.1. OPERATORHUB #fit

OperatorHub B3@id OpenShift Container Platform Web #2H&7518, BREMEEARATAMMRE
Operator W5 H, REHTF—R, BITMEIFEERHIEY Operator, FNHELEMTRHEERH, NI
T2 AL fFE A Operator Lifecycle Manager (OLM) 7EE8 B I Erh BB E IR ™ RIEIF AR,

SSRFEIE 51 A MEI 3 BCEA T 2551189 OperatorSource ARIZEFE :

sk

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

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

H7E X Operator RBITRINELERH Operator, MIREHRRINEM B E L Operator, NIER
OperatorHub £ Web #HI& R ERRHIME E L KH,

3.2. OPERATORHUB Z2#4

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

Marketplace Operator fi 5i &2 OperatorHub #1 OperatorSource B X HREE X (CRD),

RE XL OperatorSource 1§ B&i@id OperatorHub A REAT, BEREVNEBAR
Operator HIF /- o] B #{§ X EE R,

F PR OperatorHub RE{#F CatalogSourceConfig ¥1i&, {B1E OpenShift Container
Platform H {3 FFiX L HIR,

3.2.1. OperatorHub CRD

& Bl {E A OperatorHub CRD, f$5&f t OperatorHub 1Z#BIZk 1A OperatorSource RSB N 5 B sk
2, %I FIEARMAEIMEHELE OpenShift Container Platform EiiIEH L,

OperatorHub B X R R I

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

sources: [9
{

name: "community-operators",
disabled: false

}
]

ﬂ disableAllDefaultSources @ —#&®, FTEHI1E OpenShift Container Platform Z&HA A BAIA
BLBRIFTA ERiA OperatorSource HIaT A1,

9 Wi BENRY disabled S#{H, BIRI 972 H & B OperatorSource,

3.2.2. OperatorSource CRD
X F &A™ Operator, OperatorSource CRD FFE X F#Efi# Operator BHIANEEIBTZE,

OperatorSource HE X ¥R

apiVersion: operators.coreos.com/v1

kind: OperatorSource

metadata:
name: community-operators
namespace: marketplace

spec:
type: appregistry ﬂ
endpoint: https://quay.io/cnr g
registryNamespace: community-operators 6
displayName: "Community Operators"
publisher: "Red Hat"

ERBIEEMITAN B registry, 1515 type XE ) appregistry.

B#l, Quay s OperatorHub {ERAMNEEIEESE, FILL Quay.io appregistry BIif %I E N
https://quay.io/cnr,

%I F*tX Operator, registryNamespace £#{% &5 community-operator,
A% displayName & OperatorHub Ul F iZ 7R Operator B & #,

Al LT publisher % & OperatorHub Ul F1 i REY 4 %1% Operator B9 ALK,

00 09O
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6 4 Z TEEH N0 OPERATOR

AigmIE SEBEE GIIT Operator £% E OpenShift Container Platform 5255 1% Operator 1T IHEIf %
ZE[A],

4.1. %3 5 OPERATORHUB #J OPERATOR

ENEREE R, A ER OpenShift Container Platform Web 2 &8k CLI 22453 B OperatorHub #J
Operator, #AfE, & Operator /T HE—NHL MR ZE(E], HERF LWL ARFER,

RENIRA, BTN Operator HEL TR INE :

REEN
1%+ All namespaces on the cluster (default)f§ Operator REZEFA MR LN ; EF LN HRHZE
B (ANRAHA) , VEEEMZERPRE Operator, A% Allnamespaces..., L& Operator
AIATFRARFIE,

EHTE

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

HEfERBE
IR B F I EH, NREFBNEHRENDREM Operator, NHHER. Operator o

#THRAES, Operator Lifecycle Manager (OLM) ¥ Bh#H 1% Operator 217526, METRANT
. WNREFFENEH, NHHEHAIR Operator ATARK, OLM ROEEHE K, FHEHEEA, &
WF B AEIZEFTIE K, F oY Operator BHTEHTARA
4.1.1. £ /3 Web 1Z%& M OperatorHub &%
ItE57%F2 LA Cuchbase Operator A5, #F OpenShift Container Platform Web #2#l& M OperatorHub &
EFHITPH Operator,
SeRFH
o fHAEF cluster-admin FRAYNK 1% 7] OpenShift Container Platform &#%,

it =

1. 7 Web #4& A 3/ ZE Operators = OperatorHub T,

2. 7 Filter by keyword AHERIRENEHE A KHEIA (ABI+H Couchbase) , LUEE
Operator,
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] 4.1. @5t X EAERE Operator

Project: openshift-operators « © aAdd v
T -~

OperatorHub

Discover Dperators from the Kubernetes community and Red Hat partners, curated by Red Hat. Operators can be Iinstalled on

your clusters to provide optional add-ons and shared services to your developers. Once installed, the capabilities provided by

the Operator appear in the Deve E | ], providing a self-service experience.

| Al Tter All ltems

1items

Database O

Couchbase Operator

&n operator to create and

manage 4 Couchbase

OpenShift Optiona

3. % Operator, *f F4tX Operator 3Rii, RETRIREEELIENHX K Operator RFINIE, A7
IR EZIREE F AT 4k %L, XI R E 7R Operator 1§ 2.

4. [ Operator f§ R F Hi; Install,
5. 7£ Create Operator Subscription T :
a. IR0 -
® All namespaces on the cluster (default) EE1ZIERF Operator REZEEIA
;jﬁ@zr%sjr;éft-operators R, LMEHEEDMAREGAZEREMAGER, %5k

® A specific namespace on the cluster, ZIMXZFFELFER—FEMBLEHRRE
Operator, 1% Operator {{fR7E1Z 5 —n % 22 [A] fR I I ANE .

b. E—IEHIGE (MELINTH) .
c. WMAEIEA®, ViFAshsFohit£RE,
6. i Subscribe, LUEiZ Operator Al OpenShift Container Platform 5% L BIRR % 4 22 ]
ﬁo

28



58 4 3= e thiR i OPERATOR

a. MMFEFFIHARE, NNTHNASRESHRFEERE, BEEEFHBFIFMAEZ Install

Plan,

K 4.2. £ Install Plan TLEFsh#itAE

Project: openshift-operators «~ Q Add ~
ouchbase-entery e-cert nstall Plan Details

@ install-bgbms Actions ~
Qverview YAML Components

Review Manual Install Plan

Inspect the requirements for the components specitied in this Install plan betore approving.

Preview Install Plan

Install Plan Overview

install-bgbms Requiresapproval
NAMESPACE MPOMNEN
.. enshift-operator @ couchbase-operataryvl. 1.0

@ afew seconds ago

7£ Install Plan TIE#LAER, 1TRBFAICR S/ Z HRH.
b. MNREF B NHERE, NASRTN B2 s, mMERAN T
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K 4.3 i THEASRKE : &

Project: openshift-operators ~

@B couchbase-enterprise-certified

w hutorr _’i '.?]. o to date 0 installing

7. YITHMATIRESZ NRETE, %7 Operators - Installed Operators EHIFRA BT HIT
Couchbase ClusterServiceVersion (CSV) BH Status EHEX &% 2 [A h A BE SR 1
InstallSucceeded,

pa -3
%FF All namespaces... REER, %R T X7E openshift-operators #p 4 22 (7]

HWHERHT N InstallSucceeded, BEMNBHREHMARZZE, HIRASNEZEH
Copied,

MREE :
a. KeE"Workloads - Pods' Tl £ openshift-operators i H (SHEBXMEEE, MNR

1% A specific namespace... Installation Mode) AR &R Pod RRIBEE, LUMEH—%
BERREN R,

4.1.2. fF CLI M OperatorHub &%

IRAJ LAMER CLI M OperatorHub &% Operator, A& OpenShift Container Platform Web #221i
B. EM oc BRI EHIT FN R,

SeRFH
o HAHEZA cluster-admin FUBRBINK /7 177 (7] OpenShift Container Platform 5£2%,

o TEEMIARIRIRE oc B,

it
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1. &%& OperatorHub FEEEF A AR Operator 513K,

$ oc get packagemanifests -n openshift-marketplace

NAME CATALOG AGE
3scale-operator Red Hat Operators  91m
amg-online Red Hat Operators  91m
amg-streams Red Hat Operators  91m

couchbase-enterprise-certified  Certified Operators 91m

mariadb Certified Operators 91m
mongodb-enterprise Certified Operators 91m
etcd Community Operators 91m
jaeger Community Operators 91m
kubefed Community Operators 91m

SERER TIEFTE Operator B9 CatalogSource,

2. &R Operator, LASIIER TR InstallMode F17] FAIE :

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

3. 1T[# Operator Byp & Z2 (8| B H 5 Operator B InstallMode tBICEZHY OperatorGroup, A%
F AlINamespaces 2=, th7[5Zf SingleNamespace £, IR ELZM Operator XM
AllNamespaces =, [|ZBA openshift-operators &% %27 th B A& 4B OperatorGroup,
INRELREM Operator X SingleNamespace &3, M&%HEE X OperatorGroup, M

MEIR—1

IR SingleNamespace =3, ZRIEH Web ZHI B IRARERE B NE

40 X8 OperatorGroup F11T X R A AR,

a. flI# OperatorGroup & YAML X4, %0 operatorgroup.yaml :

OperatorGroup R~

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

b. 3% OperatorGroup & :
I $ oc apply -f operatorgroup.yaml

4. AIB—MNTHX R YAML 32, LUEN Operator 1 H—Nn22[A], #0 sub.yaml :

B
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apiVersion: operators.coreos.com/vialphai
kind: Subscription
metadata:
name: <operator_name>
namespace: openshift-operators ﬂ
spec:
channel: alpha
name: <operator_name>
source: redhat-operators
sourceNamespace: openshift-marketplace ﬂ

INR{EA AllNamespaces InstallMode, 15157 openshift-operators #p4 22 (A, 1R {E A
SingleNamespace InstallMode, Ii$5EHE % H—ap 4 22 [H,

E{T 5 # Operator BI&FR,
1Rt Operator B CatalogSource B9 R,

CatalogSource By & Z2[H], ¥ openshift-marketplace F T 21\ # OperatorHub
CatalogSource,

oO0o0® 9

5. BEBITHIX R -
I $ oc apply -f sub.yaml

LR, OLM B 7 f#Fi%R) Operator, Operator B ClusterServiceVersion (CSV) N HIITE B i
fRZE, B Operator IR4tHY AP N AT F O/,

Heth BT
o Z{#HF OperatorHub IEEEHFRE B E . Operator, EWAITE % Operator TH EEE
Quay.io, AEBENEE SR OperatorSource RINELFH, 74, ELFTE Operator RN

Secret MEHITEMRIUE, 25, EEATGREM Operator —FEEREFHEIEXA Operator T,
NFTREMESE, 1HSH Testing Operators,

Hith BHR

® X F OperatorGroup

4.2. 23 OPERATOR KRN E
NREE TEESEHEMEONREE, NIE A Operator Lifecycle Manager (OLM) SN R F S AE

Deployment #1 Pod LHIEESEHE IR IXE, SHEE LAY EE Operator BITT [H KRB X LERIE
Wig,

SeRFH
o FEMAEZA cluster-admin FUBRANK /17 7] OpenShift Container Platform 52%,

it =

1. 7 Web #4I& A 3/ ZE Operators = OperatorHub T,
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https://github.com/operator-framework/community-operators/blob/master/docs/testing-operators.md
https://access.redhat.com/documentation/en-us/openshift_container_platform/4.2/html-single/operators/#olm-operatorgroups-about_olm-understanding-operatorgroups

% 4 = £ OPERATOR

. 1% Operator 3+ & Install,

. 7E Create Operator Subscription TUEH, &4 Subscription X &K YAML, {FHE spec Io
FEE—INHENMUTIMELE

e HTTP_PROXY
e HTTPS_PROXY

e NO_PROXY

fun -
wAREENIT N REE

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

OLM X L IMEL EBE N —NHTAIE, MRED BT —NMELE, NFTAE 3 N EAMEH
hER, FEEESCRMBRIMETSBFITHM Operator &,

. =il Subscribe {# Operator At A6y & 22 (Al {F .

. & Operator B CSV HINEMEXpEERAfE, EBAURIERERRTIXE T BE UCEIMNEE
£, fign, fERCL:

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

- name: HTTP_PROXY
value: test_http

- name: HTTPS_PROXY
value: test_https

- name: NO_PROXY
value: test

image: quay.io/coreos/etcd-

operator@sha256:66a37fd61a06a43969854ee6d3e21088a98b93838e284a6086b13917f96b0

d9c
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Hi 5w
o FESRACHNE

o IIF T HRTEEE Operator WRIEERENBUH X EIME L BRI E MM BZ#1751903 BIFH4IE
B, 15 % OpenShift Container Platform 4.2 4 175F 1
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58 53 ME#+MB* OPERATOR

28 5 & MEE kR OPERATOR

TENENEEER Web $2H]& 3k CLI MEEEFHER Operator,

5.1. R WEB #2515 M&E & ilIFR OPERATOR
SSRFEIE G AT LA Web #2851 & MPTZE 6n 4 22 (7] Fr it bR 2 2R %89 Operator,

FRFM

o {HFAEZA cluster-admin FBRAINIK /17 [7] OpenShift Container Platform & Web #5154,

it

1. 7t A\ Operators - Installed Operators [, fE Filter by name FE&R B IR A KB,
DUEHEIEER Operator, AERT.

2. 7£ Operator Details TIE AT, M Actions FHIZFZ# A% Uninstall Operator,

3. 7£&%) Remove Operator Subscription & Q32 R, AILLA)%E Also completely remove the
Operator from the selected namespace SiEELUNIFR S Operator HXMIFT B A, ZIRIEN
R CSV, 4EmfERS Operator #8%H#) Pod. Deployment, CRD # CR, #0RAEAILI, I
REMIBRIT 5,

4. %% Remove, 1% Operator f$Z 11217, HABEZEH,

5.2. {#F CLI ME&EEEHli/fR OPERATOR
ST AR LUER CLI MPmIL A& 22 A F R B R &8 Operator,

FRFM

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

o BEETIFIL L% oc s,

it

1. 3@5T currentCSV FEXK & E1T % Operator I AETMA (40 jaeger)

$ oc get subscription jaeger -n openshift-operators -o yaml | grep currentCSV
currentCSV: jaeger-operator.v1.8.2

2. Bk Operator 893715 (40 Jaeger)

$ oc delete subscription jaeger -n openshift-operators
subscription.operators.coreos.com "jaeger" deleted

3. A E—%H# currentCSV (A &M bk B irép & 22 A 4B K. Operator B9 CSV :

$ oc delete clusterserviceversion jaeger-operator.v1.8.2 -n openshift-operators
clusterserviceversion.operators.coreos.com "jaeger-operator.v1.8.2" deleted
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F 6= MBELREM OPERATOR /&N BIZF

AIgEEF L ARNE T I0fEEA OpenShift Container Platform Web 12l & M B %258 Operator |2
N TR,

6.1. {#F OPERATOR {)|# ETCD £&%

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

¥,

FRFM

it

36

%7 OpenShift Container Platform 4.2 522

BRI BELERFLEE etcd Operator,

FHXT R FZE OpenShift Container Platform Web $£6I& rE— 1N 01H., ARGIFTRAUIE &N
my-etcd,

SinZE Operators = Installed Operators Il [H, H&EFHFERE A REIEEFH THERM

Operator LA ClusterServiceVersions (CSV) FIRF R ERTEL L, CSV AF/EEIMEERER
Operator B EUE,

72
AT S M CLI RS IZIIK

I $ oc get csv

# X Installed Operators T{i, mifi Copied, fRJFmifi etcd Operator EEE Z ¥ 15 ] A
E -



% 6 = MBZREM OPERATOR BB N AER

K 6.1. etcd Operator #Euk

etcd "
- Actions v

Overview  YAML Events  AllInstances  etcd Cluster  etcd Backup  etcd Restore
PROVIDER Provided APIs

CoreQs, Inc

CREATED AT @etcd Cluster @ etcd Backup

@ Feb 4,3:10 pm Represents the intent to backup an etcd
Represents a cluster of etcd nodes.
LINKS cluster.

Blog

https://coreos.com/etcd & @® Create New ® create New

Documentation
hittps://coreos.com/operator

@) etcd Restore
s/etcd/docs/latest/ &

Represents the intent to restore an etcd

etcd Operator Source Code cluster from a backup.
https://github.com/coreos/e

tcd-operator & @ Create New

MAINTAINERS
Core05, Inc
support@coreos.com DeSCFIptIOn

eted is a distributed key value store that provides a reliable way to store data across a cluster of

machines. It's open-source and available on GitHub. etcd gracefully handles leader elections during

IE0 Provided APl FFfi7R, 1% Operator It 7T =R#FHHIR, SIE—MAT etcd Cluster IR
(EtcdCluster FiR) . XLENRMTEARNLLUTFHRENRLE Kubernetes ¥R (40
Deployments =% ReplicaSets) , @& ETEE etcd HIZH,
4. FEE etcd &£BF :
a. 7£ etcd Cluster API 5#EH, i Create New.
b. £ TF—UlL, &a% EtcdCluster f REIR/NEIBERATIEMEL, tban&EEFR/N, W
1£, =il Create BIAI5ER, mifi[FENAIft’% Operator J53/ Pod. Services #1%T etcd &%
B E b2 4,

5. Hiii Resources Ui+, AIUERENITBINE L ER % H Operator BEh A EMNE B IR,
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& 6.2. etcd Operator ¥R

etcdoperator.v0.9.2 » EtcdCluster Details

example
(EC

Overview YAML Resources

2 Service 3 | Pod | Select All Filters

NAME T TYPE
e example Service
e example-client Service
G example-dccdn267hl Pod
@ example-g2shmacz4| Pod
@ example-sgmz2hcktcn Pod

STATUS

Created

Created

Running

Running

Running

CREATED

@ 3 minutes ago
@ 3 minutes ago
@ 2 minutes ago
@ 2 minutes ago

@ 3 minutes ago

FAFE 08 T XEEMITIE P EA Pod 1517 $03E /R Kubernetes AR5,

Actions v

5 ltems

6. AETNBEHES edit ABNAAER/ETLR. EERMMFRNARELES (KRBIF eted &
), XESLHIRSETE PR Operator LEBMARERE, MESRS 1. MREHFH

b X —1F, TMEEEARERUT

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

At :

WEBA T — etcd K8, & Pod 12178, SERBFNT RZFERET, ZKERPO SR ML R A
FEMTERE. KREENZE, REASHVATRNEEFEEASIFZAAIETRRNGZBEERTH

R,
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% 7% 5% OPERATOR KA

55 7 = & E OPERATOR Ik 75
T f# Operator Lifecycle Manager (OLM) HBIRZURE, X FREFM KB REE Operator BRI IHIE
BEE, OLM £RHt—LH XTI X CatalogSource ¥R AR, TRE1BRSMARITHIZ
Y5, XIHEABIT R EiFhIEAR Operator BIIZTIRR.
VAR ES
T AR &S AR R R
R 71TERRRR

79 fd

CatalogSourcesUnhealthy T2 ERERD CatalogSource 21T R,
InstallPlanMissing T B9 InstallPlan fRK,

InstallPlanPending ITH B InstallPlan HF/#RE%,

InstallPlanFailed 1T 89 InstallPlan %1,

7.2. {H CLI & OPERATOR A&

AILAEA CLI k& F Operator R,

it =

1. £/ oc describe S S E T 7 FR -

I $ oc describe sub <subscription_name>

2. TEMmSHHAF#E Conditions &4 :

Conditions:
Last Transition Time: 2019-07-29T13:42:57Z
Message: all available catalogsources are healthy
Reason: AllCatalogSourcesHealthy
Status: False
Type: CatalogSourcesUnhealthy
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2 8 Z 1|3 OPERATOR MR 5 H 2 K15,

Operator AJRER B[ N RF 711217, BFREMARENINRBAIEERE, Operator Lifecycle Manager
(OLM) & Z cluster-admin f{[RF 71217, BRINERT, Operator fEEAI7E ClusterServiceVersion
(CSV) RIEEEEINRE, OLM ZE&IHEHZF Operator,

EREE NN REUER, R Operator TS EEEAR, BRASAAER OLM RZAPNR, B
Wix— B MM —F 5B REREIE A 7SS Operator RINEEREZ BIEN HHTHK, EREEALH
RE— L T B R EMRHITERFE B ARSI 2485 F 28 Operator HAlE] fo1FROIRE,

B OperatorGroup 5K G —HABRBIARSSIK FAEKER, SEFEIER AE RN Operator 1XEREE, LU
REAUIETISE R ERNFSEHEPIRIR RBAC #iZ21T, Operator FoiATATEMIX LA AR EA R S 140 #Y
BIE,

FEEBEIE G ] BTRE Operator BSEH AR, X—HMERKEEZ Operator Framework TER 2%
RIFLFES AT, M@t Operator IELN ARRFREEEE A,

8.1. T fi# OPERATOR Z i 5K H&

Wi OLM, SEHEIE A A% N —1 OperatorGroup ¥8E—MIRSSIK, UEZE S XN
OperatorGroup <E(BIFFA Operator, FIRIRARS MK R BEITBRIZ 1T,

APIService #1 CustomResourceDefinition 7R£8H OLM £/ cluster-admin A &R 4E, FNEES
OperatorGroup X EXBIAR 55K 7 15 F B A X 48 BRI R

SNRIEEBIRSS MK A FIEERESHFANH Operator X B RBBANR, MKEHENFRIRERRMERE
=ER, UERHFEEARMBIRREF AR L,

5% OperatorGroup #XEXHIFTA Operator I 2 # FRHITETE E AR S5 RS BRSEE RN, R
Operator 153K T BHE RS FSERBINIR, RHEMREM, FEFTERENEER.

8.11. BEY=R

ERERT IEER EREHFHY Operator B, OLM £EELITFIER :

o SMEMOFET — OperatorGroup FIEE TIREIKF, BRES51% OperatorGroup F8XEX
BIFfA Operator, HiX%E Operator fSHRIEAANAR S MK RSN RIZ 1T,

o EHMTIEOIET — OperatorGroup BERIBEEIRSMK ", OpenShift Container Platform R
mE#RAMY, HEKEREBEIINITH, FRITREFMAY Operator,

o X FREIBERSNHIINAE OperatorGroup, RRBEINTH, FHRARFLREMHAY Operator,

o SMETIOTEH T IAE OperatorGroup FHI5E TR, OLM X #FIH Operator JRLLIR1E
LRI RIZ1T. A Operator A Ja, ©REHMREFHIRBEMEN RS IRESHNRZTT, 55
Operator —##,

e [ OperatorGroup 18 EBIAR S5 - RNk ER 7 ELARMAFTL D), sEWA RS M ik
BT #ERSE M, A Operator #4fE, ©REFLEHREFFEHIRSIKFRKEHNIRZ
17, 5% Operator —#¥,

o EEEIE MM OperatorGroup HHER T BRSSIK 7. BUANTHRE, HATREMAN
Operator,

8.1.2. ZET R
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% 8 = il OPERATOR MIZRE 5 AJERR,

LHEA OperatorGroup XKEAEFENREIK, BRESFHAY T Operator [F, OLM EXFERLUTIE

o
1. OLM REVAE T RN R,
2. OLM FREX 5% 1T 4B KEXHI OperatorGroup.

3. OLM #%E OperatorGroup 2& 2 ERS MK,

4. OLM ERRS K FSERIRCIB— N E Fin, FERIZEERE Fimksk Operator, XFEAHHIR
OperatorGroup FTiE KEEAINRIBZL 4L F OperatorGroup HAR 55K F BIR RSB,

5 OLM#E MRS, £ CSV HIEERMIRE, FHNEDEE Operator, Operator f1R1E

AT B AR S5 T BT,

8.2. [RE OPERATOR Z%E35H |

ENHTE OLM LREFFA Y Operator IRESEHEMM], EFARSSK 5 OperatorGroup Xk,

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

it
1 FEaRZEE

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

name: scoped
EOF

2. 92 Operator BIRPRSER, X—FF RIFERSK . HXABBMABHE,

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

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

BENRBARIRE -

$ cat <<EOF | oc create -f -
apiVersion: rbac.authorization.k8s.io/v1
kind: Role
metadata:

name: scoped

namespace: scoped
rules:
- apiGroups: ["*"]

resources: ["*"]

verbs: ["*"]
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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. TEIEERNM B E LB — OperatorGroup, 1% OperatorGroup LA$E E I8 £ 22 (8] B 17,
LFBREMEEANR TN B RZE, F4, OperatorGroup AR AIEERSIK, . EEL—

0|8 H ServiceAccount :

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

TEIBE o %4 22 [A] h 2L B E{A] Operator ¥R KEXE X OperatorGroup, EIEHBASXKEREHN

ARSI
4. TEEE 6B Z2 A AT 4 Ll %3 Operator :

$ cat <<EOF | oc create -f -
apiVersion: operators.coreos.com/vialphat
kind: Subscription
metadata:
name: etcd
namespace: scoped
spec:
channel: singlenamespace-alpha
name: etcd
source: <catalog_source_name> ﬂ
EOF

ﬂ BE— 1 EFETHEEMREHPRMTLBEE K& ZEE AR CatalogSource,

5.1% OperatorGroup ¥XxELHIFTAE Operator DR HITES E IR SS MK S TR 1S BOFBRSE B,

Operator H RN FREBHIRSNESEH, REFRKW, HFERENEIR,
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5 8 = 1| OPERATOR ML 5 AP 58S,

8.2.1. A EEANFR
OLM f# 3 OperatorGroup F#5E IR 5 - K OB B H#H 5 IEETE LM Operator lHXBILLTHIR :
® ClusterServiceVersion
® Subscription
® Secret
® ServiceAccount
® Service
® ClusterRole # ClusterRoleBinding
® Role #1 RoleBinding

E 4 Operator FRHZIEE M BN, KHEEATUEEBARSIKRTLUTHR

ﬁ .
N UTFABRE—NERTA, BF Operator ATREHEZEHIAHNI,

kind: Role
rules:
- apiGroups: ["operators.coreos.com”]
resources: ["subscriptions"”, "clusterserviceversions"]
verbs: ["get", "create”, "update”, "patch"]
- apiGroups: [""]
resources: ["services", "serviceaccounts"]
verbs: ["get", "create”, "update”, "patch"]
- apiGroups: ["rbac.authorization.k8s.i0"]

resources: ["roles", "rolebindings"]

verbs: ["get", "create”, "update”, "patch"]
- apiGroups: ["apps"] ﬂ

resources: ["deployments"]

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

resources: ["pods"]

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

QO el E i FREYIIR, Mitik TRH Deployment F1 Pod,

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

kind: ClusterRole ﬂ

rules:

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

kind: Role

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

ﬂ ZFEM OLM #p & 22 (6] HFREX secret,

8.3. tRFEHEBRAUFR R
INRE N ERD IR T S 2 Operator REKN, 1HIRBLA TR HEE IR,

ff

L=

1L BAEITAN SR, HRSHAE—DIED InstallPlan X5 89% %3] A installPlanRef, %% &itEH
Operator O/ %EH] [Cluster]Role[Binding] :

S

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

2. BH InstallPlan M REGRT, 7 #EHMBEMEIR

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

%Elli{n u_.\l:F EJ.LT

o GIEKNMHTHREARR, TIFTHREMN APIH, A4 rbac.authorization.k8s.io 2HHHY

clusterroles,
o HHRATR,
o HRAKE : is forbidden RN FH % H BB AR R INITIX—181E,
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5 8 = 1| OPERATOR ML 5 AP 58S,

o HEOIESKFEHTRNEAN M, AHIHIEMZ OperatorGroup 15 EMIARSIK .

o BIFEH : KESEHRNICERE N
A TR S AR ANRRER IR, SATEIEACHR1F,

cak

% .
OLM BRTRIEHER ZHNTERIRIIKR, B ERERSMRAHIBM,
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FoOE FEZRMLEH{ER OPERATOR LIFECYCLE MANAGER

INRTEZRM 4% %% OpenShift Container Platform, Operator Lifecycle Manager (OLM) R AEBEA
ZXIAH) OperatorHub IR, W AXFREERHHIMLL TR, SHEEATRZRAXLEIRINRFOIEA
&, LAME OLM MAHIREZLZEFNE IR Operator,

9.1. £ ¥/ Z PR M4 B2 & OPERATORHUB

SEEE O AN OLM #1 OperatorHub #1TECE, AEEZRMAEIMERFERABLAA,

SeRFMH
o EE¥EIE 517/ OpenShift Container Platform 58 & HNER registry,
o TMIZEPRHIRYIRIT T /Euk,
e MR [ OpenShift Container Platform SEE$HIAER registry #EE R, N IHEN AN T
registry,
e podman 1.4.4+ hix
i =
1. ZHEKIA OperatorSource,
¥ disableAllDefaultSources: true /RINIZE spec :
$ oc patch OperatorHub cluster --type json \
-p '[{"op": "add", "path": "/spec/disableAllDefaultSources", "value": true}]'
IR VEN 2 FTE OpenShift Container Platform Z%&EHA A 2B B RIBR I\ OperatorSource,
2. KB HaE,
EIRENERIA OperatorSource AT RNEE TR, EEAZHMERFNER FMIFIZTUT
curl ip% :
$ curl https://quay.io/cnr/api/v1/packages?namespace=redhat-operators > packages.txt
$ curl https://quay.io/cnr/api/v1/packages?namespace=community-operators >> packages.txt
$ curl https://quay.io/cnr/api/v1/packages?namespace=certified-operators >> packages.txt
#1 packages.txt HHIENFEE N —1 Operator, B NFERIMEEHZREMLERP, £
ZHIRAp, EATHIEREA Operator IEEERE A A FHFE.
3. HiEY Operator N&,

46

ST ESIRPHILA E Operator, BB EEHFHASR :
I $ curl https://quay.io/cnr/api/v1/packages/<namespace>/<operator_names/<release>

ABI{ER etcd Operator :

a. MeRIE

I $ curl https://quay.io/cnr/api/v1/packages/community-operators/etcd/0.0.12



F o= EZBEMZh{HHA OPERATOR LIFECYCLE MANAGER

b. Mi%Z JSON HIRERIEE F A BRI A 46771

$ curl -XGET https://quay.io/cnr/api/v1/packages/community-
operators/etcd/blobs/sha256/8108475ee5e83a0187d6d0a729451ef1ce6d34c44a868a2001
51¢36f3232822b \

-0 etcd.tar.gz

c. BHIEER, WIS EMXHSEEENFAHM Operator — & LHE
manifests/<operator_name>/ B3/, I, ##+45ZE %5 manifests/eted/ BIIE B :

$ mkdir -p manifests/etcd/ ﬂ
$ tar -xf etcd.tar.gz -C manifests/etcd/

ﬂ NEMMEERIEOZRRANF B, JHEXURASBEM Operator BIFEAEKFT
BET.

4. MAKE, HHFS bundle.yaml A&,
TE{&HI%T manifests/<operator_name> B, BMZiLRAIRALUTEREW :

manifests/
L— etcd

F—o0.0.12

| — clusterserviceversion.yaml
—— customresourcedefinition.yam|
L— package.yaml!

INRIBBI M B R AIZSE, BT X—%, MMRERER T —1%E 7 bundle.yaml B3,
Ul iB 70 S 93 1% S M LA AR 5 B K B9 45 H — 2,

RS data.clusterServiceVersion TH CSV AR (FIRAMENX
) . data.customResourceDefinition T CRD A& (FIRFPHEIXH) F data.Package
THEHIREDF, BAZBXHH,

a. BRI CSV X, 7£ bundle.yaml X BILITIT :

data:
clusterServiceVersions: |

BREIXLE T, BREFHTE CSV HRNBHMRIF X, AUTITH L, FHMREIE - =
T

clusterserviceversion.yaml 3 F =5l

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

[...]
b. 3 CRD X4, 7E bundle.yaml X EILITIT ¢
I customResourceDefinitions: |

Al%iZ1T, BRFHENDTEN CRD HIRABEMF XM, BUTITHL, HMPRETE -
FEF
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customresourcedefinition.yaml 34 Fy iz~

apiVersion: apiextensions.k8s.io/vibetat
kind: CustomResourceDefinition

[...]
c. BRI M4EXH, 1E bundle.yaml X EILITFT ¢
I packages: |

ABX—1T, BRTFHRVESHREHMRBF XM, BUTTHL, WHERATE - F/F, FHLU
packageName & B45E -

package.yaml 344761

channels:
- currentCSV: etcdoperator.v0.9.4
name: singlenamespace-alpha
- currentCSV: etcdoperator.v0.9.4-clusterwide
name: clusterwide-alpha
defaultChannel: singlenamespace-alpha
packageName: etcd

5. IRFIEEME M Operator FTEMIER,
K& B Operator By CSV XH 1 image: FE&, LABRHA Operator FRER R pull spec,
L SR RS TR E A,

540, 7E etcd Operator CSV BJLLT deployments spec H :

spec:
serviceAccountName: etcd-operator
containers:
- name: etcd-operator
command:
- etcd-operator
- --create-crd=false
image: quay.io/coreos/etcd-
operator@sha256:bd944a211eaf8f31da5e6d69e8541e7cada8f16a9f7a5a570b224789978199
43Q
env:
- name: MY_POD_NAMESPACE
valueFrom:
fieldRef:
fieldPath: metadata.namespace
- name: MY_POD_NAME
valueFrom:
fieldRef:
fieldPath: metadata.name

ﬂ Operator AT Hi %o

6. D& Operator B35k,
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a. MUTHBREFEIZEA Dockerfile 1, %0 custom-registry.Dockerfile :

FROM registry.redhat.io/openshift4/ose-operator-registry:v4.2.24 AS builder
COPY manifests manifests

RUN /bin/initializer -o ./bundles.db

FROM registry.access.redhat.com/ubi7/ubi

COPY --from=builder /registry/bundles.db /bundles.db
COPY --from=builder /usr/bin/registry-server /registry-server
COPY --from=builder /bin/grpc_health_probe /bin/grpc_health_probe

EXPOSE 50051
ENTRYPOINT ["/reqistry-server"]

CMD ["--database", "bundles.db"]

b. {8/ podman %45 M Dockerfile FIOIBFFRIC B2 -

$ podman build -f custom-registry.Dockerfile \
-t <local_registry_host_name>:<local_registry_host_port>/<namespace>/custom-
registry ﬂ

ﬂ 1 BRM%E OpenShift Container Platform SEE¥ AT oy & 22 A MU ER registry Fric iR
%o

7. ¥% Operator BXEEKHEEE registry,
IRH9%T Operator B SRR IHEEZE ZRMLE OpenShift Container Platform &EE£ A 17089
registry 1, 1% registry ATLL RSB A BHIANER registry, eI LLR SRR & ML iR B A —
registry, HIRERERZE R Quay Enterprise registry,

EARFIG, FBEFHHEZZFERENER registry OpenShift Container Platform &8 :

$ podman push <local_registry_host_name>:
<local_registry_host_port>/<namespace>/custom-registry

8. fiEEfEr# Operator HXBi{&M CatalogSource,
a. MUTHAREFEISHH, 40 my-operator-catalog.yaml 7 :

apiVersion: operators.coreos.com/vialphai
kind: CatalogSource
metadata:
name: my-operator-catalog
namespace: openshift-marketplace
spec:
displayName: My Operator Catalog
sourceType: grpc
image: <local_registry_host_name>:<local_registry_host_port>/<namespace>/custom-
registry:latest
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b. fl|# CatalogSource ¥R :

I $ oc create -f my-operator-catalog.yaml
c. %5k CatalogSource Ml AT H BB EOIEMTD :

# oc get pods -n openshift-marketplace

NAME READY STATUS RESTARTS AGE
my-operator-catalog-6njx6 1/1 Running 0 28s
marketplace-operator-d9f549946-96sgr 1/1 Running 0 26h

# oc get catalogsource -n openshift-marketplace
NAME DISPLAY TYPE PUBLISHER AGE
my-operator-catalog My Operator Catalog grpc 5s

# oc get packagemanifest -n openshift-marketplace
NAME CATALOG AGE
etcd My Operator Catalog 34s

te4k, EAAI7E Web 6] & B OperatorHub TIE AR EEIXLERR,

9. XHEEFEMHM Operator IEMNE&HIFE&K,

a. MAEEFTEIEM Operator & LK, ABIEF etcd Operator, BE
quay.io/coreos/etcd-operator %

BF

ORI B RS (mirror) B Operator S A&, MIE Operand Hif&
(% Operator EEMHM) . Operand BRMIHEGR (mirror) ; BEE
A Operator B LURAIFTEE Y Operand 5.

b. EfAMREMGERNER, BUIEKLNEBNEEUE— ImageContentSourcePolicy 3RE X
Operator BRFRIRMAE, 40 :

apiVersion: operator.openshift.io/vialphai
kind: ImageContentSourcePolicy
metadata:
name: etcd-operator
spec:
repositoryDigestMirrors:
- mirrors:
- <local_registry_host_name>:<local_registry _host_port>/coreos/etcd-operator
source: quay.io/coreos/etcd-operator

c. EARZMLEREINIERT, MI{FIL#ER oc image mirror 634y, JFEKMIR registry FHL
RS, FHEEZERER registry, MAIFMETEARM

$ oc image mirror quay.io/coreos/etcd-operator \
<local_registry_host_name>:<local_registry_host_port>/coreos/etcd-operator

WTE, IEEIIEZ PRI OpenShift Container Platform 522% £ M OperatorHub &% Operator,
Hith BT
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&£ o= £ REM%h{EH OPERATOR LIFECYCLE MANAGER

e BXfF OpenShift Container Platform SEE$HIAER registry A FF ZEEEEA U5 IR AR FAH(E B
SH /A FF registry,

o BXRIFIFAER registry BIFEAIE R, 1HS[UIM] registry,
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ran =
510 & CRD

10.1. FREBE XFREE X &Y B KUBERNETES API

gt 7T SEEE A NME T BB B E U HIRE X (CRD) ¥ BHE OpenShift Container
Platform &&%,

10.1.1. BE X FIRE X
1 Kubernetes API /1, TEIREFMEE—E API X REMIH =, BlE0 : W& Pod FIREE Pod M RE&,

BE X FRE X (CRD) WM RIEFERFAE LT —HH. ME—HIXR Kind, F 71 Kubernetes API RS %5
MhIBEEAEMERR,

BEXFR (CR) M RAKHEE BRI EHF RN CRD 618, HFrmESREA T B g
BB IR B,

LBEAFEIE SR INET CRD EEBFHN, Kubernetes API RSG5 ZBHIEIN AR B E— DA HENERFHH
AUE (6p4&ZE[A]) VAR RESTful BREEE, FHHHRRS THEEM CR,

SHEEAMREAEMART CRD VAR, IERAKEAGREXAAS T admln edit =
view R\EBHA R IR, £EABRESIHFHEE CRIEBNIEAZIXEERARP, X—1THR
T TR B S EELRFM RBAC RS, MERER—1F.

Operator @11 f% CRD S{EaIFTE RBAC RESFIE M HHHFEZ HIT AR — 2k F A CRD, £EHEIRE
A AT F50F CRD RINZE Operator £ Az ARNERH, HAAERER,

RAREEHTIES A0 CRD, BEEH CRD EEMRMF A A ALE T INA CRD %
@& CR,

10.1.2. B2 B E L FRE X

EQBEEE KR (CR) MR, EHEEAFEMLICUE—NEE LFRE X (CRD),

SeRF M

e Ll cluster-admin f /7 5121/ [n] OpenShift Container Platform 5 &%,
i
Z10/# CRD :

1 QBT EELUTFRRER YAML XXH :

CRD B9 YAML {47~ f1

apiVersion: apiextensions.k8s.io/vibetat ﬂ
kind: CustomResourceDefinition
metadata:

name: crontabs.stable.example.com 9
spec:

group: stable.example.com 6
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version: vi ﬂ

scope: Namespaced 9
names:
plural: crontabs G
singular: crontab ﬂ
kind: CronTab @)
shortNames:

-t @

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

HENIEELM, BFLTFRA <plural-name>.<group> 1=, FEAFEE group # plural

FERHIE,

AP 18K, APIHAR— MNP EHEXMINRE. F120, Job X ScheduledJob EffAE
HA RN R, HARINERLE APIZH (40 batch.api.example.com) A, &IFFEHHAM 5

2IRE A,

18 URL RERAMMRAZT. B APIHETEFETZ MhRAS, fl
0 : vialpha. vibeta. v1,

EBEBEE X RABFE—NIIE (Namespaced) 1L 25EEHMFATATIE (Cluster),
5 URL MEAMNE ML, plural 2E&5 API URL Mt REg%RER,

EERE CLI L RFH R IR T R EE AT,

1EE A QRN KR, REATLARA CamelCase,

EES CLI R B IRE TR R IEF R H,

09900 6 O O0

ﬁ BOABRT, CRDMEBERCHE NWBANEH, SHTMAEYE,
2. 13 CRD X% :

I $ oc create -f <file_name>.yaml

FELUTAIEHE—D 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/...

IfE, MENEI{F %A URL EOIERMEE CR, ME Kind EFEAT0IER CRD XTRM
spec.kind F%,

10.1.3. B E LHIRE LU BEHAE
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SHEENARINEREEEIAE LHIRE X (CRD) HFHR, 1NREMA admin. edit #l view BXIA
SHAR, FRAEHABRSEREMNL

FRFM

it
1. 7y CRD IR ABE (XM, KHABENZ—T YAML X, HTasERTETREA

54

BF

B HNEBNAERBIENR. NREZHNABRIMEDRR D ABIHN, NRE
HNEANBEIEHIN, BRI ZRENAIREEEESIRNAR, fiiN, MRERA
view A 1% F get crontabs FITIRR, thit/iiM edit #1 admin & &% F %R, admin sk
edit & EEFE 22 E 4B B ER OB,

e A& CRD,

BEIFIN], OpenShift Container Platform 12§28 2 EIEEHFANRMERINEREAEH,

REFAAE LM YAML XHRB

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

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

QO st i,

1B E IR M admin BIAA BIZ TR,
EBEZINER edit IAABR TR,



%5103 CRD

OO:=c cromi £,

w}‘aiiﬁ_ﬁﬁ FiXLEHNBI CRD HIE B & FF.

ERRAGFKEBHAPRIIEESNE, F0, X admin # edit & &N BIEENE, X
view AL RIAR,

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

2. QIBKREAG

I $ oc create -f <file_name>.yaml

10.1.4. @1 AR B E L KE
S EEEFRE XL (CRD) A"NELKEE, "#HA CLIRREE ﬁﬁ(CR) FSE@IT X E0# CR,

FRFM
o REEENSH CRD RMMEREH,

it =

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

EBEBENFIRE LAHRHBT AP A (RFF/ARA) .

1E§7E CRD HHYREL,

B ENT REB R,

BENRNERES (A) . 4EREF A IHEHI2RSCINTEM PR & 2 BT SE R SR 4

0009

EERE TN REBBRM,

2. X HE, BUENR:
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I $ oc create -f <file_name>.yaml

10.1.5. R EBE XL KIR
{REMEM CLI A R R EM A E L HE (CR) W&,

FRFH
o EANINMGRZERHBPEFE CRNR,

i

1. BRERE KInd#B CRHIER, HiEfT:
I $ oc get <kind>

a0 -

$ oc get crontab

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

FREMAR KNG, EBIAIEA CRD RE LA HHHE RN, thrIEAE. Hl :

$ oc get crontabs
$ oc get crontab
$ oc get ct

2. AR EE CRMEIA YAML #4E :

$ oc get <kind> -0 yaml

$ oc get ct -0 yaml

apiVersion: v1

items:

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

kind: CronTab
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
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QO ~AToIE R YAML B8 & LR,

10.2. BB E L FIRE LT
AIEEATF A A RNE T MASEE S B E LUEEE X (CRD) BIE E LEE (CR).

10.2.1. E AEX IEA-EX
1 Kubernetes API /1, TTIREFMEE—K API X REMIG =, BlH0 : W& Pod RS S Pod M RE&,

BE X FRE X (CRD) WM RIFERAE LT —NHH. ME—HIXR Kind, F 51T Kubernetes API RS %5
QIR EHEEAN Ay EHE,

BE X R (CR) M RAKHEE BRI EHFEARMN CRD 618, FHIFrmESREA - EYB R8I
BB IR B,

Operator 2811 f¥ CRD 5{E[FT % RBAC REEFMH M EZHITO R —kF A CRD, £HEE
"] F 5 CRD #NINE Operator £ EHIZ ANERH, HATERHE-FER,
AE
BAREEHEEN O/ CRD, BEE CRD EEFAFRMF X A HALELIIA CRD E
O CR,
10.2.2. @i XA AR B E LH
R EE LFHRE X (CRD) RINEELEE, AFEA CLIKREBEE KR (CR) #5E@:d X4 6E CR,

FoRFM
o SEEENSH CRD RMMEREH,

it

1. 77 CROIE YAML X, 7= FTEME L RFIF, cronSpec #l image B7E XL F T Kind:
CronTab B CR %%, 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

ﬂ BEBENFERE L HHELH APIIRE (ZFF/IRE) .
Q 187 CRD FfyR A,
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© ETRMEH.
@ EENRNSFEE (0F) . GRIZERLLREISE S IE M R 2 BT ST R A
© EERETHRALNGM,

2. X HE, BUENR:

I $ oc create -f <file_name>.yaml
10.2.3. leE B E L HTR
RElER CLI K ERHRFEENEE LHIR (CR) X R,

FRFH
o EAENVINMGBZEFRFBPEFE CRNR,

iz
1. BRBHEE Kind B CRIER, 15517 :
I $ oc get <kind>
4N -
$ oc get crontab
NAME KIND
my-new-cron-object CronTab.v1.stable.example.com
HREMAX D KNE, EMELRIEA CRD AE XM HAHHE R K, WAl EAEMR, 5 :
$ oc get crontabs
$ oc get crontab
$ oc get ct
2. AR EE CRMFEI YAML 848 :

$ oc get <kind> -0 yaml

N
$ oc get ct -0 yaml
apiVersion: v1

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

QO FAToIE R YAML B8 & LR,
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2 11 = OPERATOR SDK

11.1. OPERATOR SDK A[]

AIEFE A Operator SDK HE T EIIR, &S AMENEREEAVMET Kubernetes BI5EEE (10
OpenShift Container Platform) B Operator #F& 14 # £ Go-based Memcached Operator BJ7Rfl, 3
BEEMREBN AN E B,

I LR Operator Framework 804 HE AT SLIX — B #Y - Operator SDK (operator-sdk CLI T
S controller-runtime J% API) LA Operator Lifecycle Manager (OLM),

v pa -3
! OpenShift Container Platform 4 X #f Operator SDK v0.7.0 & m kR A,

11.1.1. Operator SDK #4532
Operator Framework @ — MHRIES, ATFUENM. BB BHNARXNERE Kubernetes R4
2%, Bl Operator, Operator #JF Kubernetes A BMEERBIN=IRZSHW BN, MES. T B
DR EMDHIRE, RITREVIE Kubernetes A2 TR M5 IZ1T,
Operator BB FHE{LXT Kubernetes EMIE . BREMNRARFHEE, Am, WEHE Operator 3
&5, smEih—Ekit, MERELT AP FEFERXGURRZEREIIE (XSFHEET
E) »
Operator SDK 2 —MEZR, BT IRHIUTARBEEIRE Operator WREWE :

o B API MR, ATFEEMNMEGERIEZE

o ITHEMAMERTE, ATFIRESSHIE

o JRUIL, BERIH Operator FfI

ML THER
Operator SDK 12 LA TYE R R FF & ##9 Operator :
1. {8/ Operator SDK sn 1T 5@ (CLI) #TE— Operator Wi H,
2. BILRINE E X FIRE X (CRD) KE LETHI TR AP,
3. {#/ Operator SDK API 35 E B I B KR,
4. TEIREMLIERRFAHE X Operator 2%, F{#EF Operator SDK API 5 HRR E,

5. {#F Operator SDK CLI RIEFN4E MK Operator BBEF H.
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% 113 OPERATOR SDK

11.1. Operator SDK T{Eik

Operator SDK Build, test, iterate

{
} Operator manifest

Foundation Publish Operator image

Test locally Test with live cluster

E=95 £, @AT Operator SDK B Operator 1 Operator YE& & X AL IRFE R A IR 5 4% WA A1 BT R
MHXMEY, FREUEED AN BREFRIRS,

n1.1.2. B

Operator EZEF2F "/ cmd/manager/main.go FHIEESR 4, SEIRSBEEM pkg/apis/ TE X
BIRE B E LR (CR) WAR, Fi21T pkg/controller/ THIRR A 1ZH25,

BRI RGP A 2 28 I AL BT IR A e R 22 ] -
I mgr, err := manager.New(cfg, manager.Options{Namespace: namespace})
BUABR T, X Operator B T ATALBISR B[R], BRI A GRAZERE, &2 RHETIRNZE

I mgr, err := manager.New(cfg, manager.Options{Namespace: ""})

11.1.1.3. Prometheus Operator 2 #F

Prometheus @— M FRRGILMAERTE S, Prometheus Operator 2013, BEEMEEEET
Kubernetes B9%£8¥ (#1 OpenShift Container Platform) HZ1TH9 Prometheus 5%,

FINBERT, Operator SDK R EIEESENENEN, FFEFEMAEMKR Go-based Operator A BEhXEIEIT,
LUMETEERE T Prometheus Operator BYSEEE L{F .

1.1.2. &% Operator SDK CLI

Operator SDK EBE—4 CLI T &, ®IhBIFZ NGO, FEMEBZHE Operator WiH, EAIEI{FiL
L&% SDK CLI, N4mBIEE S8 Operator HUE R,

v ==
AIEEH, minikube v0.25.0+ A{EAM Kubernetes £8%, Quay.io BT 223 registry,

11.1.2.1. M GitHub fRA %%
57 M GitHub LRI E FHEFF &% SDK CLI BITFY 8 & 1ThR XX 14
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FRFM

e docker v17.03+
o B%%E OpenShift CLI (oc) v4.1+
o 1jjjn]ETF Kubernetes v1.11.3+ BYEEE¥
e 1Jj[n] & 2R registry

iz
1 REBRIThHRAZE

Hﬂlﬂl

I RELEASE_VERSION=v0.8.0

2. FEAITAR Z #6134,
® |inux:
$ curl -OJL https://github.com/operator-framework/operator-
sdk/releases/download/${RELEASE_VERSION}/operator-sdk-${RELEASE_VERSION}-
x86_64-linux-gnu
® macOS :
$ curl -OJL https://github.com/operator-framework/operator-

sdk/releases/download/${RELEASE_VERSION}/operator-sdk-${RELEASE_VERSION}-
x86_64-apple-darwin

3. GUIERR FEEYAAITIRA = S
a. TEHATIRAE ASC XX

® L|inux:

$ curl -OJL https://github.com/operator-framework/operator-
sdk/releases/download/${RELEASE_VERSION}/operator-sdk-
${RELEASE_VERSION}-x86_64-linux-gnu.asc

® macOS:

$ curl -OJL https://github.com/operator-framework/operator-
sdk/releases/download/${RELEASE_VERSION}/operator-sdk-
${RELEASE_VERSION}-x86_64-apple-darwin.asc

b. $F =I5 X VA ASC XHBER—MEXH, FHIZFTUUTarmREIEZ = HIS#

® |inux:
I $ gpg --verify operator-sdk-${RELEASE_VERSION}-x86_64-linux-gnu.asc

® macOS:
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I $ gpg --verify operator-sdk-${RELEASE_VERSION}-x86_64-apple-darwin.asc
INRIBEI TARus B3R BHT AR, NSHILA TR -

$ gpg --verify operator-sdk-${RELEASE_VERSION}-x86_64-apple-darwin.asc
$ gpg: assuming signed data in 'operator-sdk-${RELEASE_VERSION}-x86_64-apple-

darwin'
$ gpg: Signature made Fri Apr 5 20:03:22 2019 CEST
$ gpg: using RSA key <key_id> @)

$ gpg: Can't check signature: No public key

Q RSA ZHHFHH,

ZTEEH, HLTUTHS, AL—FKaDHEM RSA BIAFRFHREH <key_id> :

I $ gpg [--keyserver keys.gnupg.net] --recv-key "<key_id>" ﬂ

ﬂ MRS REEBRHFIRS 2, B --keyserver 1ETE E — N AR S 2.

4. TEZE9 PATH &I L ATRRA ZE IS0 -

® L|inux:

$ chmod +x operator-sdk-${RELEASE_VERSION}-x86_64-linux-gnu
$ sudo cp operator-sdk-${RELEASE_VERSION}-x86_64-linux-gnu
/usr/local/bin/operator-sdk

$ rm operator-sdk-${RELEASE_VERSION}-x86_64-linux-gnu

® macOS :
$ chmod +x operator-sdk-${RELEASE_VERSION}-x86_64-apple-darwin
$ sudo cp operator-sdk-${RELEASE_VERSION}-x86_64-apple-darwin

/usr/local/bin/operator-sdk
$ rm operator-sdk-${RELEASE_VERSION}-x86_64-apple-darwin

5 WiFrRREEREE CLITE :
I $ operator-sdk version

11.1.2.2. 753 Homebrew %23t

A {#F A Homebrew %% SDK CLI,

FRFM

® Homebrew
e docker v17.03+

o B%%k OpenShift CLI (oc) v4.1+
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o 1jjjn]ETF Kubernetes v1.11.3+ BYEEE¥
e 1Jj[n] &2 registry

A
1. £ brew fp %% SDK CLI :

I $ brew install operator-sdk
2. RIFRSEERRECLITE

I $ operator-sdk version

M.1.2.3. BRI IFFH RS

Al 4KEX Operator SDK Rk 471FF1 %22k SDK CLl,

FRFH

® depv0.5.0+
e Git
® GovliOo+
e docker v17.03+
o B%%E OpenShift CLI (oc) v4.1+
o 1jj[n]ETF Kubernetes v1.11.3+ BEEE¥
e 1Jj[n] 2R registry
iz

1. S2f& operator-sdk 7Zf/%E :
$ mkdir -p $GOPATH/src/github.com/operator-framework
$ cd $GOPATH/src/github.com/operator-framework

$ git clone https://github.com/operator-framework/operator-sdk
$ cd operator-sdk

2. REMBHAITHRADX :
I $ git checkout master
3. YRiFFH %L SDKCLI :

$ make dep
$ make install

ZIRVERTE $GOPATH/bin F& % CLI %l operator-sdk.
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4. WiIFrREEEMRLTECLITE

I $ operator-sdk version

11.1.3. &/ Operator SDK 143} Go-based Memcached Operator

Operator SDK A &1k Kubernetes [R4E N FARRFBIME, WEZNARFRAZEFIAEZEBFETN AR
R ERIR, SDK AR T X—fERE, MBBBTFEAMTLZE LERIIEE (WitENNIE) FrmriE
R E,

MEENA T —NMER SDK IR T EFMEME R . Memcached Operator FI7Rf1,

FRFM

o FFRTFuhE &4k Operator SDK CLI

e EF Kubernetes W&EF (VI.8 SNEEIRA, FF apps/vibeta2 API 4, %0 OpenShift
Container Platform 4.2) _EB% % Operator Lifecycle Manager (OLM)

o FHEZR cluster-admin f{PRAINK P 15104 L B%

o B%%k OpenShift CLI (oc) v4.1+

it =

1. flg—AHiH,
{8 CLI 3 #7% memcached-operator 7 8 :

$ mkdir -p $GOPATH/src/github.com/example-inc/

$ cd $GOPATH/src/github.com/example-inc/

$ operator-sdk new memcached-operator --dep-manager dep
$ cd memcached-operator

2. AhnEEYE E L EIRE XL (CRD),

a. fEF CLIRR1N4 5 Memcached H%T CRD API, i APIVersion % &7
cache.example.com/viaphal, ¥ Kind i%i&’% Memcached :

$ operator-sdk add api \
--api-version=cache.example.com/vialphai \
--kind=Memcached

XFESFF Memcached %R API 18 ZE pkg/apis/cache/vialphal/ T,

b. {&X pkg/apis/cache/vialphal/memcached_types.go {4/ Memcached B E X ¥R
(CR) B spec FIRE :

type MemcachedSpec struct {
// Size is the size of the memcached deployment
Size int32 “json:"size™

}

type MemcachedStatus struct {
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/I Nodes are the names of the memcached pods
Nodes []string “json:"nodes™

}
c. {ETNEF *_types.go X5, FHUBEIDTUTRTRENIZFTIRABBERMAAH

I $ operator-sdk generate k8s

3. AnFEEHES.
a. TE1E R mF S 25 ORI H Memcached HR -

$ operator-sdk add controller \
--api-version=cache.example.com/vialphai \
--kind=Memcached

X1£41E pkg/controller/memcached/ THEHTIRHIZR LI,

b. FEATGIAR, fFRTAE AR 25 X4
pkg/controller/memcached/memcached_controller.go Z R =5 5L i,
TR EIZF AN E Memcached CR ST T2

e MR T Memcached Deployment, &QIIEE—
o ff{R Deployment X/5 Memcached CR spec g EMA/NEE,
e f#H Memcached Pod B #3k B #7 Memcached CR R3S,

BETEMHNFSEBR TR R0 E R R D REIA S A %, S Bkidix
SR, BEWEFIZTT Operator,

c. t7 pkg/controller/memcached/memcached_controller.go SC{FFRRYIEHIZR LI, T iR
PRI 85 a0 a] A BT R
HAZBUHRENEEFTEMN Memcached KB, XFENRNM. BFHKMEREH, WA
B RETX1Z Memcached X R 4 % — M1 Request (<namespace>:<name> )

err := c.Watch(
&source.Kind{Type: &cachev1alphal.Memcached{}},
&handler.EnqueueRequestForObject{})

E TR GA Deployment, {BEEH4MERFRSENEHIEE Deployment FfA &I
Request 1, BNA{Id Jy £ G132 Deployment B Memcached X &R, X FE R LE12 42505
Deployment #l J i B BT R

err := c.Watch(&source.Kind{Type: &appsvi.Deployment{}},
&handler.EnqueueRequestForOwner{

IsController: true,

OwnerType: &cachevialphail.Memcached{},

1
d. BN ERIZSREE —NASRNR, Bz RiEE LI EEICH Reconcile() 5. RER
¥ Request SEULHENLIM RGN, ZSBE2—THATMREHEREHRNR

Memcached BJ <namespace>:<name> # :

I func (r *ReconcileMemcached) Reconcile(request reconcile.Request) (reconcile.Result,
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error) {
/I Lookup the Memcached instance for this reconcile request
memcached := &cachevialphal.Memcached{}
err := r.client.Get(context. TODO(), request.NamespacedName, memcached)

}...

#R#E Reconcile() B3R [El{E, /114 Request ATRESEHHII, HUTREFRRARAL EEL :

/I Reconcile successful - don't requeue
return reconcile.Result{}, nil

/I Reconcile failed due to error - requeue
return reconcile.Result{}, err

/I Requeue for any reason other than error
return reconcile.Result{Requeue: true}, nil

4. ¥EFHiz1T Operator,

a. 1Ei&1T Operator Z g, Wi Kubernetes API iR 5525 M CRD :

$ oc create \
-f deploy/crds/cache_vialphal_memcached_crd.yaml

b. 3¥Mt CRD 2[5, i&1T Operator I J ML A % H% -
e {EJy Kubernetes S8R —™ Deployment Kiz1T
o {ERNEHNN Go BFIZIT
HEFEUTE—FE.
. ETIA : AENERERBI— A Deployment 3517,

A. 9% memcached-operator SR FIFHHEEE registry :

I $ operator-sdk build quay.io/example/memcached-operator:v0.0.1

B. Deployment ;& #.7E deploy/operator.yaml -4, 32405 R EH Deployment
Bk, EABRINMERZE— DGR :

$ sed -i 's| REPLACE_IMAGE|quay.io/example/memcached-operator:v0.0.1|g'
deploy/operator.yaml

C. % Quay.io LHE—NaMET—SFEANIKS, HNEBMREHE LRSS registry, &
registry 1, 1/ —"~% 5 memcached-operator B3 /A HiF R FMEE,

D. [HRREEE registry :
I $ docker push quay.io/example/memcached-operator:v0.0.1
E. i%& RBAC #&8E memcached-operator :

$ oc create -f deploy/role.yaml
$ oc create -f deploy/role_binding.yaml
$ oc create -f deploy/service_account.yaml|
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I $ oc create -f deploy/operator.yaml
F. %F memcached-operator @ B IETEIZ1T :

$ oc get deployment
NAME DESIRED CURRENT UP-TO-DATE AVAILABLE AGE
memcached-operator 1 1 1 1 im

ii. Z£TIB : TEEBAKRMIZIT,
XA BT PNEERE, TinRESANHEE,

&/ $HOME/.kube/config FFIBKIA Kubernetes BB XX {47 A& #hiZ2 1T Operator :

I $ operator-sdk up local --namespace=default

IR el & BhPRIC --kubeconfig=<path/to/kubeconfig> 3 {F 4% E# kubeconfig.
5. @it ] Memcached CR %HIE1% Operator AIBEBE Memcached N ARER,

a. /3 deploy/crds/cache_vialphal_memcached_cr.yaml 54 %) Memcached CR 7=
i :

$ cat deploy/crds/cache_vialphal_memcached_cr.yaml
apiVersion: "cache.example.com/vialphai”
kind: "Memcached"
metadata:
name: "example-memcached"
spec:
size: 3

$ oc apply -f deploy/crds/cache_vialphal_memcached_cr.yaml
b. #f3{% memcached-operator -/ CR i3 Deployment :

$ oc get deployment

NAME DESIRED CURRENT UP-TO-DATE AVAILABLE AGE
memcached-operator 1 1 1 1 2m
example-memcached 3 3 3 3 im

c. 0% Pod #1 CRIRZ, DIAERESHE2EEH T memcached Pod &5 :

$ oc get pods

NAME READY STATUS RESTARTS AGE

example-memcached-6fd7¢98d8-7dqdr  1/1 Running 0 im
example-memcached-6fd7c98d8-gb5k7v ~ 1/1 Running 0 im
example-memcached-6fd7¢c98d8-m7vn7  1/1 Running 0 im
memcached-operator-7cc7cfdf86-vvjgk 1/1 Running 0 2m

$ oc get memcached/example-memcached -o yaml
apiVersion: cache.example.com/vialphat
kind: Memcached
metadata:
clusterName: "
creationTimestamp: 2018-03-31T22:51:08Z
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generation: 0

name: example-memcached

namespace: default

resourceVersion: "245453"

selfLink:
/apis/cache.example.com/v1alphai/namespaces/default/memcacheds/example-
memcached

uid: 0026¢c97-3536-11e8-bd83-0800274106a1
spec:

size: 3
status:

nodes:

- example-memcached-6fd7¢c98d8-7dqdr

- example-memcached-6fd7c98d8-g5k7v

- example-memcached-6fd7c98d8-m7vn7

6. BiT FHEBE M K/NFELEIE Operator AIREHATEREM Memcached N AR,

a. ¥ memcached CR F1H) spec.size FE&M 3 H 4 :

$ cat deploy/crds/cache_vialphal_memcached_cr.yaml
apiVersion: "cache.example.com/vialphai"
kind: "Memcached"
metadata:
name: "example-memcached"
spec:
size: 4

b. NAEX :
I $ oc apply -f deploy/crds/cache_vialphal_memcached_cr.yaml

c. fIA Operator B Deployment K/ :

$ oc get deployment

NAME DESIRED CURRENT UP-TO-DATE AVAILABLE AGE
example-memcached 4 4 4 4 5m
7. FBEETR -

$ oc delete -f deploy/crds/cache_vialphal_memcached_cr.yaml
$ oc delete -f deploy/crds/cache_v1alphal_memcached_crd.yaml
$ oc delete -f deploy/operator.yaml

$ oc delete -f deploy/role.yaml

$ oc delete -f deploy/role_binding.yaml

$ oc delete -f deploy/service_account.yaml

11.1.4. £/ Operator Lifecycle Manager K& Memcached Operator

E—TINET WA F5hE1T Operator, FEFKIHRFINMEIER Operator Lifecycle Manager
(OLM), OLM FN4E*IMERIZITH Operator j5 A E i KMIERBREL,
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OLM B EEBNETE Kubernetes SE8¥h R %%, B ATA Operator (REMERXKIRS) HITHEBNEMERSL
ME—RRIMEEIE, OLM [EHN Kubernetes MY BIZEF121T, LHEMFH oc SLHFRAE £ ALEERINEE,
MEFTHHITE,

FRFH

o ETF Kubernetes B5E¥ (V1.8 SKERIA, X$F apps/vibeta2 API4H, B[R OLM
OpenShift Container Platform 4.2) B %% OLM

e BJE Memcached Operator

it

1. 4EBX Operator &,
Operator j& ¥4k 7N EA LR, QEMEEN ARERE, BIABIFB Memcached, Z5EHH
ClusterServiceVersion (CSV) X RE X, =&i&fT OLM B &M,

IERER U T e HREMR CSVIE

I $ operator-sdk olm-catalog gen-csv --csv-version 0.0.1

2B IR TEMIE Memcached Operator I /3 #) memcached-operator/ B
24T

FEAERS, WITRESEERIZIE U8 X HRIITESES K. ERSUERRNEGRTE,
LU g BT B S IR B B EitR, EXTEEEER.

o ==
BEEXFIEUFEXHNER, BESHMERT Operator Framework 8
CSsV,

2. EB%E Operator,

a. fllE#— OperatorGroup, 187 Operator B Trip 22 (A, FEEOIEE CSV B & 2 [A Hfl
#ELLTF OperatorGroup, AfF{EA T default fp8& 22 [A :

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

b. ¥ Operator B CSV JEH N A FEREFRIEERN B ZEH]

$ curl -Lo memcachedoperator.0.0.1.csv.yaml
https://raw.githubusercontent.com/operator-framework/getting-
started/master/memcachedoperator.0.0.1.csv.yaml

70


https://github.com/operator-framework/getting-started/blob/master/memcachedoperator.0.0.1.csv.yaml
https://github.com/operator-framework/operator-lifecycle-manager/blob/master/doc/design/building-your-csv.md

% 113 OPERATOR SDK

$ oc apply -f memcachedoperator.0.0.1.csv.yaml
$ oc get csv memcachedoperator.v0.0.1 -n default -o json | jq '.status'

R RZE R, KREARIEES, RUHEKRHRERPEENEK.

c. fIEAe., ABHEMIRSM T LUER Operator %% FRNIE, QIEBE XFRE X (CRD)
LUME RIS Operator B2 Memcached KA

$ oc create -f deploy/crds/cache_v1ialphal_memcached_crd.yaml
$ oc create -f deploy/service_account.yaml|

$ oc create -f deploy/role.yaml

$ oc create -f deploy/role_binding.yaml

IX LT IE R Memcached Operator BB Operator SDK £ FFiEE
deploy/ B3,

R NN AFE LR, OLM RTEFEMZZEAIF A Operator, FTUBEGAIFARYE
Kubernetes RBAC X FRAE Y s BRHIMPLE FA - =] AR % Operator,

3. BN AREEH,
Memcached Operator IE7E default &8 % %22 [F] /247, FA/7 @5 CustomResource X455
Operator X E ; iXfER T, FRIAHRE Memcached, R4 Kubernetes RBAC thiEHF
CustomResource, B GEEHIZEHI5 & Operator WX E,

1E1%fn % 22 A 83 Memcached LB % Memcached Operator, LAEH45Z24TH Operator
E1EH Memcached AR5528H9 Pod #175E6I{L, & 0IEH CustomResource %, 7Eihin&Ze
(8] 32 4TH9 Memcached Operator E IR Memcached LA gL R4S,

$ cat <<EOF | oc apply -f -
apiVersion: "cache.example.com/vialphai”
kind: "Memcached"
metadata:
name: "memcached-for-wordpress"
spec:
size: 1
EOF

$ cat <<EOF | oc apply -f -
apiVersion: "cache.example.com/vialphai”
kind: "Memcached"
metadata:
name: "memcached-for-drupal”
spec:
size: 1
EOF

$ oc get Memcached

NAME AGE
memcached-for-drupal  22s
memcached-for-wordpress 27s

$ oc get pods
NAME READY STATUS RESTARTS AGE
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memcached-app-operator-66b5777b79-pnsfj  1/1 Running 0 14m
memcached-for-drupal-5476487c46-gbd66  1/1 Running 0 3s
memcached-for-wordpress-65b75fd8c9-7b9x7 1/1 Running 0 8s

4. EHMNARR.
i@t 5| I8 Operator &1 replaces FEX K A% Operator 5, LIFBhEFT Operator,
OLM I #a{RHIB Operator EIEHIFRA FIRMNFATB PSR ZEHT Operator, MARELMEMFE
FiElE#idT, ARFTRLMEIEFHIR Operator T2 1TRATERERIFTA BT B Operator B
?i-o
PUF 48R 7 WAl B #T ki Operator &N FAHTEY Operator j& 5134, FERT Pod {BHTEH
17

$ curl -Lo memcachedoperator.0.0.2.csv.yaml https://raw.githubusercontent.com/operator-
framework/getting-started/master/memcachedoperator.0.0.2.csv.yaml

$ oc apply -f memcachedoperator.0.0.2.csv.yaml

$ oc get pods

NAME READY STATUS RESTARTS AGE
memcached-app-operator-66b5777b79-pnsfj  1/1 Running 0 3s
memcached-for-drupal-5476487c46-gbd66  1/1 Running 0 14m
memcached-for-wordpress-65b75fd8c9-7b9x7  1/1 Running 0 14m

1.1.5. EMFIR

® X Operator SDK FRIEMTIE BREWME R, HSH %,
o MMZLIEEEIKHHI Operator FF 4 15/

11.2. 8|2 E F ANSIBLE BY OPERATOR

AEEMBR T Operator SDK B Ansible 32 #f, @it —LERfI3ES: Operator fEE BT E M Ansible
playbook F#& Y operator-sdk CLI T E & FZ1TE T Ansible B Operator,

11.2.1. Operator SDK A4 Ansible 3z #

Operator Framework @ —MHRIES, ATFUEN. BB BHNARXNERE Kubernetes [RAERN
2R, B Operator., ZHEZRAEE Operator SDK, APIBIFF A A SR A B S L L AIRES| S M
Operator, M T # Kubernetes API & 2414,

@1t Operator SDK 4 X Operator Wi B E A —FAREF AIAE Ansible playbook FI#EH K ERE
Kubernetes SHR{E NG — N AR, MERIMEIEM Go K15,

1.2.1.1. B FR 4

Operator &{#F Kubernetes B94 BALEI, BB E LHIRE X (CRD), XHEHBE L FIR (CR) BIANL
T HERLUTFHREHIRE Kubernetes X R,

CR X &R 2 —1 Kubernetes ¥HR 4, 1ZATREFNIEMIEIEFES :
N1 BENFERFE
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B 3T

apiVersion Z A8 CR BIARA

kind 03 CRHREL,

metadata Z 0K Kubernetes & TL#E.

spec (%iE) fEHIE Ansible W B ETIR, ANFERBRIANZE,

status BEELTREYSFPRE, X FETF Ansible B Operator, status F7REIN N

CRD J5F, H k8s_status Ansible R EE, HF 35 CRstatus 9
condition 5 2.

annotations EMTF CR B Kubernetes 4 &,

LAF CRIERFIR{EEN Operator BI1TH -

5 11.2. £F Ansible 8 Operator T f#

ansible.operator- 7 CRIGEMVAEIRR. 1ZER BRI Golang Bt & time kAR, Bk
sdk/reconcile-period Ui, fEF ParseDuration, BKINGEZ's, % HBIEELFD HHAL,

ETF Ansible B9 Operator &l

apiVersion: "foo.example.com/vialphat"
kind: "Foo"
metadata:
name: "example"
annotations:
ansible.operator-sdk/reconcile-period: "30s"

11.2.1.2. Watches 34

Watches XS EMEE XL FHRE (CR) (@id Group. Version #1 Kind #717) E| Ansible 3 35§
playbook HIBEE51ZR, Operator B IZBRES ST AL FFIE Y ALiE, /opt/ansible/watches.yaml,

K 11.3. Watches 3x44-Bgt

FE sk

group Z T CR 4H,
version Z K CR ARA,
kind ZITIA CR K8


https://kubernetes.io/docs/tasks/access-kubernetes-api/custom-resources/custom-resource-definitions/#status-subresource
https://golang.org/pkg/time/
https://golang.org/pkg/time/#ParseDuration
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T sk

role (BtiL) AINEBLFPH Ansible B EBIERE, FI : NREH roles BRATF
/opt/ansible/roles/ #, A&7 busybox, NHZERN
/opt/ansible/roles/busybox. ZF 5 playbook FEXHEEHERF

playbook IINZE AP Ansible playbook FIE&TR, 1% playbook & Z LA H5= 1H F
A, LZFE5 role ZEREEHER.

reconcilePeriod (i%1Z) Y57 CRBIMh A EIBR, BB playbook iZTHIAIE,
manageStatus (%£iE) INRKE S true (BAIL) , M) CRBRBBEH Operator SREH, MRKE
Jy false, M| CRBPRAENSBIEEA B playbook FEFIMEEE, =KIEHIM
hlgE R EE,
Watches Xl

- version: vialphat ﬂ
group: foo.example.com
kind: Foo
role: /opt/ansible/roles/Foo

- version: vialphat g
group: bar.example.com
kind: Bar
playbook: /opt/ansible/playbook.yml

- version: vialphat e
group: baz.example.com
kind: Baz
playbook: /opt/ansible/baz.yml
reconcilePeriod: 0
manageStatus: false

Q ¥ Foo M43 = Foo £ & = fl,
9 1 Bar B84 = playbook B B R4,

g % Baz REME S JRHl, 1E playbook FRZEIEXT CR R B EHHAFEIE,

1.2.1.2.1. &%k

BNINEERLEIT R INZE S GVK (group. version # kind) #J Watches SXEpi#1T/R A, S 1 BIE
group. version, kind 1 playbook =% role F & T 5.

AEABE LR (CR) EHERBESZE N HIRE LI, AIBEMETREE U TR,

&R 1.4. B2 Watches X%

74



% 113 OPERATOR SDK

P R HA reconcilePeri 7 CR BIMEZ 4T (8] BRI [, ansbile.oper
od ator-
sdk/reconcil
e-period
BIERE manageStatu  X#F Operator E¥&/ CR
s status #85> H#7 conditions &
o
e LR S IR watchDepen X Operator BT EH
dentResourc  Ansible A TR,
es

U PR AR B I A BTIR watchCluster Xz Operator Wil H Ansible

ScopedReso  EMEESEHE MR,
urces
RANZITREFIH maxRunnerA  EIE Ansible Runner 7£ Operator ansible.oper
rtifacts BHEPNBNERFREFNEE  ator-
BB E, sdk/max-
runner-
artifacts

W AEIHETK Watches SUERHI

- version: vialphai
group: app.example.com
kind: AppService
playbook: /opt/ansible/playbook.yml
maxRunnerArtifacts: 30
reconcilePeriod: 5s
manageStatus: False
watchDependentResources: False

11.2.1.3. X2 ZE Ansible W4 252

BN EA K EZE Ansible, SAIEH Operator B2, HE ¥R (CR) B spec O ENEIN L ER
EXTE18, HRTF 5% ansible-playbook 5 HIFIAN L&,

Operator IA27E meta FEX FEHFN L E, AT CREATMF CR & ZE(H,
XFFLLTF CR &~ -

apiVersion: "app.example.com/vialphai"
kind: "Database"
metadata:

name: "example"

1m

true

true

fals

20

reed
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spec:
message:"Hello world 2"
newParameter: "newParam"

ENEIAN B (Z % ZE Ansible BIZER)Hy -

{ "meta": {
"name": "<cr_name>",
"namespace"”: "<cr_namespace>",

b

"message": "Hello world 2",

"new_parameter": "newParam”,

"_app_example_com_database": {
<full_crd>

}
}

message 1 newParameter FEXEINZHiIX B NAINZE, meta Il Operator F7E X B CR IZHHEX
TTEIE. meta ZERAE A Ansible B SRAFSHIGH], #0:

- debug:
msg: "name: {{ meta.name }}, {{ meta.namespace }}"

11.2.1.4. Ansible Runner B3

Ansible Runner 25 Ansible i21THXHE BRFERZER. EAALT : /tmp/ansible-
operator/runner/<group>/<version>/<kind>/<namespace>/<name>,

Hh iR
o ETHEFX runner B XMEZER, 1ESH Ansible Runner 314,

11.2.2. &% Operator SDK CLI

Operator SDK EBE—4* CLI T &, ®IthBIFZ NGO, FEMEBZHL Operator WiH, EAIEI{FiL
%4 SDK CLI, NREEE M Operator U,

v ==
: AIEEH, minikube v0.25.0+ AYEAM Kubernetes 2£8%, Quay.io BT 222 registry,

11.2.2.1. M GitHub kA%
&7 M GitHub LRI E FHEFF &% SDK CLI BITFY 8 & 1ThR XX 14

FRFH

o docker v17.03+
e B%%k OpenShift CLI (oc) v4.1+

o 1jjja]ETF Kubernetes v1.11.3+ BYEEE¥
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o 1Jj[n| =2 registry

it

1 RERITHRAEZ

B

I RELEASE_VERSION=v0.8.0

2. FEAATHR =S4

® L|inux:

$ curl -OJL https://github.com/operator-framework/operator-

sdk/releases/download/${RELEASE_VERSION}/operator-sdk-${RELEASE_VERSION}
x86_64-linux-gnu

® macOS:

$ curl -OJL https://github.com/operator-framework/operator-

sdk/releases/download/${RELEASE_VERSION}/operator-sdk-${RELEASE_VERSION}
x86_64-apple-darwin

3. JUIERR FEBEIAAITIRA = ST
a. THATIRAE ASC XX,

® L|inux:

$ curl -OJL https://github.com/operator-framework/operator-

sdk/releases/download/${RELEASE_VERSION}/operator-sdk-
${RELEASE_VERSION}-x86_64-linux-gnu.asc

® macOS:

$ curl -OJL https://github.com/operator-framework/operator-

sdk/releases/download/${RELEASE_VERSION}/operator-sdk-
${RELEASE_VERSION}-x86_64-apple-darwin.asc

b. ¥ ZtHIS S X N ASC XHEBER—DNERS, FEITLA TSR UEZ Z 3630 :
® [inux:

I $ gpg --verify operator-sdk-${RELEASE_VERSION}-x86_64-linux-gnu.asc

® macOS:

I $ gpg --verify operator-sdk-${RELEASE_VERSION}-x86_64-apple-darwin.asc

NSRBI TARus B3R BT AR, NAHIA TR -

$ gpg --verify operator-sdk-${RELEASE_VERSION}-x86_64-apple-darwin.asc
$ gpg: assuming signed data in 'operator-sdk-${RELEASE_VERSION}-x86_64-apple-
darwin'
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$ gpg: Signature made Fri Apr 5 20:03:22 2019 CEST
$ gpg: using RSA key <key_id> @)
$ gpg: Can't check signature: No public key

Q RSA ZHHFHH,

ZTEEH, HLTUTHS, AL—FKaDhEM RSA BIAFRFHREH <key_id> :

I $ gpg [--keyserver keys.gnupg.net] --recv-key "<key_id>" ﬂ

Q MRS REBRIRS 2, EEA --keyserver iETTE E — N ARSS %

4. TEEEY PATH BRI L ATRRA ZE IS0 -

® |inux:

$ chmod +x operator-sdk-${RELEASE_VERSION}-x86_64-linux-gnu
$ sudo cp operator-sdk-${RELEASE_VERSION}-x86_64-linux-gnu
/usr/local/bin/operator-sdk

$ rm operator-sdk-${RELEASE_VERSION}-x86_64-linux-gnu

® macOS:

$ chmod +x operator-sdk-${RELEASE_VERSION}-x86_64-apple-darwin
$ sudo cp operator-sdk-${RELEASE_VERSION}-x86_64-apple-darwin
/usr/local/bin/operator-sdk

$ rm operator-sdk-${RELEASE_VERSION}-x86_64-apple-darwin

5. RIFRSEERRECLITE

I $ operator-sdk version

11.2.2.2. 5®5F Homebrew %23

A {# A Homebrew %3 SDK CLI,

FRFH

® Homebrew
e docker v17.03+
o B%%k OpenShift CLI (oc) v4.1+
o 1jjjn]ETF Kubernetes v1.11.3+ BYEEE¥
e 1Jj[n] &2 registry
iz

1. {8 brew € 3 SPDK CLI :

=
b
Wt
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I $ brew install operator-sdk
2. RIFRSEERRECLITE

I $ operator-sdk version

1.2.2.3. @RS iFEF R

Al KB Operator SDK R HE 3k 4w F %2 4% SDK CLI,

FoRFM

® depv0.5.0+
e Git
® GovliOo+
e docker v17.03+
o B%%k OpenShift CLI (oc) v4.1+
o 1jjjn]ETF Kubernetes v1.11.3+ BYEEE¥
o 1}j[n] & 2R registry
iz

1. 52f& operator-sdk Zfi/%E :

$ mkdir -p $GOPATH/src/github.com/operator-framework

$ cd $GOPATH/src/github.com/operator-framework

$ git clone https://github.com/operator-framework/operator-sdk
$ cd operator-sdk

2. REMBHAITHRADX :
I $ git checkout master
3. YRiFEFH %L SDKCLI :

$ make dep
$ make install

ZIRVERTE $GOPATH/bin F& % CLI Zi##l operator-sdk.
4. BIFREBEERRECLIIR :

I $ operator-sdk version

11.2.3. {8 Operator SDK K EF Ansible BJ Operator
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iR =

44 T {EH Operator SDK BT EF1/ZE K B Ansible playbook AR IRt 1 R 2 H[FBI A B

Memcached Operator 7=,

FRFM

it

80

F A& THFuhE %% Operator SDK CLI

HRAEA cluster-admin I RAIIK 7 5[] ETF Kubernetes B#95EEE v1.11.3+ (#1 OpenShift
Container Platform 4.2)

B &% OpenShift CLI (oc) v4.1+
ansible v2.6.0+
ansible-runner v1.1.0+

ansible-runner-http v1.0.0+

. {#£F3 operator-sdk new %55 BB H Operator B, ATURLMARESEH, bR L%EE

SEHl, EEUTER—I

a. £EZEEBERI Operator (BAIN) KIMMNBE A —mBEEFHNTIR, 2B AEHE
5] Operator AR EESMEHM NE L, XK Operator TIFARFBFA. FHUTERFERD WL IE6=
B AZEE LR R AL APl E L,
ZHEET Ansible B9, 26422 ASEHE A% memcached-operator B F A EHB R, &
FERLTHS :

$ operator-sdk new memcached-operator \
--api-version=cache.example.com/vialphai \
--kind=Memcached \
--type=ansible

$ cd memcached-operator

XFEEAIE—/ memcached-operator T H, %[ AT APIVersion
example.com/viaphal. Kind 7 Memcached #J Memcached %iR&,

b. £EELEFHPI Operator 2 M FHEEBENEENTR, E%‘“ﬁ'l MTIEESEA, B, cert-
manager Operator B E R UL EFEEHEP R INEEHTEHRE, UEETEENEHNIED
BB LERSEHE M memcached-operator TEFH RN NEB %, HEFERAUTHS :

$ operator-sdk new memcached-operator \
--cluster-scoped \
--api-version=cache.example.com/vialphai \
--kind=Memcached \
--type=ansible

$ cd memcached-operator

{8 --cluster-scoped FRic ki E#H4T T LU FERBIHT Operator :

e deploy/operator.yaml : 1%i& WATCH_NAMESPACE="" MR EHFH % E N Pod By
Ze ],

e deploy/role.yaml : {#f ClusterRole X{X& Role.


https://docs.ansible.com/ansible/latest/index.html
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e deploy/role_binding.yaml :
o {#f ClusterRoleBinding 3% rolebinding.

o ML ZHi%E N REPLACE_NAMESPACE, %%y %& %2 A Jicl HERE
Operator Byan & Z2[A],

2. BE X Operator ¥4k,
EAHIF, memcached-operator %1% E 1 Memcached B E X 5R (CR) HUTLULTHHZ
b=

o R I memcached Deployment, 1HBIE—1,
o 7ffi{f Deployment X/h5 Memcached CR 5 ERIK/NER,

ZAE R T, memcached-operator i1l Memcached %RE4, #1 watches.yaml XX {4
AR, FFHUUT Ansible 25 Memcached :

- version: vialphat
group: cache.example.com
kind: Memcached

R AT watches.yam| X B E LA T2 -

a. 187E role LT fF Operator 2B W1E&1L Ansible A fa/55)) ansible-runner Ff {1418 E
BE, BABERT, eSaEE—NMTRBRE, ERENARNAIERAE :

- version: vialphat
group: cache.example.com
kind: Memcached
role: /opt/ansible/roles/memcached

b. &7 watches.yam| X {4 H) playbook i1 4% Operator B2 i& #11E:3&1d Ansible playbook
55 ansible-runner 5 {# 1% 5 E BB 1Z.

- version: vialphat
group: cache.example.com
kind: Memcached
playbook: /opt/ansible/playbook.yaml

3. ¥4 Memcached Ansible fafa,
1&2X roles/memcached/ Bk T4 Ansible A, 1% Ansible A &SI HEHS TR AT
SpLAZEW

a. & X Memcached spec,
AISE21E Ansible F1TE X EF Ansible B Operator spec, Ansible Operator &% CR spec &
E&eh 3l B AR A BB VE 248 E %1845 Ansible, TEJZ1T Ansible Z B, Operator &% spec
FERPRTAEZERNRATREI N snake 18X CNEFHMH TRIZ) o Hlt0, spec Y

serviceAccount 1 Ansible 47 EX service_account,

R

TERAE Ansible N BT —LERBINIE, LUARN ARFREIRTEH A,
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MRAFRKE spec £, NIFIEH roles/memcached/defaults/main.yml XX {45 B E A
g :

I size: 1

b. % X Memcached Deployment,
7 X7 Memcached spec [5, BIRIE Y BTIRA & Bl KRN HATHI Ansible, B AX 2 —
N Ansible B, FRLLEIATT 24T roles/memcached/tasks/main.yml X4 EESS,

BB RTEARTETE Deployment BIfEN T il Ansible 6] Deployment, % Deployment {1217
memcached:1.4.36-alpine 55{%. Ansible 2.7+ #F k8s Ansible 1, ARFIFIRIZELF
#1 Deployment & %,

&4 roles/memcached/tasks/main.yml LIICEELLFARE -

- name: start memcached
k8s:
definition:
kind: Deployment
apiVersion: apps/v1
metadata:
name: '{{ meta.name }}-memcached'
namespace: {{ meta.namespace }}'
spec:
replicas: "{{size}}"
selector:
matchLabels:
app: memcached
template:
metadata:
labels:
app: memcached
spec:
containers:
- name: memcached
command:
- memcached
- -m=64
--0
- modern
--v
image: "docker.io/memcached:1.4.36-alpine"
ports:
- containerPort: 11211

A RBIMERA size Zr 8324 Memcached Deployment BIBIAEL, A=
BINMEXREN 1, BEMBFEHTLLOE— CREBEZIZKIME,

4. HB%& CRD,
TEi217 Operator Z i, Kubernetes 5 T fi# Operator J$& M HIAYHT B & X HHRE X (CRD),
£3E Memcached CRD :
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I $ oc create -f deploy/crds/cache_v1ialphal_memcached_crd.yaml

5. & FHi21T Operator,
BW AR EFIZIT Operator :

e {7y Kubernetes S£E¥ M — Pod,

o {ENEEENM Go 2%, &M operator-sdk up &%,
LU E—F% -

a. {7 Kubernetes £E MM —4* Pod Kiz1T, IXREFIMNEME LA E.

i. 9% memcached-operator fF /&G EH X E registry :

$ operator-sdk build quay.io/example/memcached-operator:v0.0.1
$ podman push quay.io/example/memcached-operator:v0.0.1

ii. deploy/operator.yaml 3X{H&4 K Deployment JE5H, AXH4HRMEIBHETEM S
fi#F REPLACE_IMAGE &880 2 BB B R, b, 1EiB1T

$ sed -i 's| REPLACE_IMAGE|quay.io/example/memcached-operator:v0.0.1|g'
deploy/operator.yaml

iii. #NRMEFA --cluster-scoped=true TRiCKOIE Operator, HBEHATEMBI
ClusterRoleBinding FBIRR S5k~ én & 22 [H], LAPTEE Operator FIERBALE :

$ export OPERATOR_NAMESPACE=$(oc config view --minify -0
jsonpath='{.contexts[0].context.namespace}’)

$ sed -i "s|REPLACE_NAMESPACE|$OPERATOR_NAMESPACE|g"
deploy/role_binding.yaml

INRBIE OSX HITIXES TR, BRERUTEHRS :

$ sed -i "" 's| REPLACE_IMAGE|quay.io/example/memcached-operator:v0.0.1|g’'
deploy/operator.yaml

$ sed -i " "s|REPLACE_NAMESPACE|$OPERATOR_NAMESPACE|g"
deploy/role_binding.yaml

iv. 8% memcached-operator :

$ oc create -f deploy/service_account.yaml|
$ oc create -f deploy/role.yaml

$ oc create -f deploy/role_binding.yaml

$ oc create -f deploy/operator.yaml

v. % 1iF memcached-operator 25 E{EZ1T :

$ oc get deployment
NAME DESIRED CURRENT UP-TO-DATE AVAILABLE AGE
memcached-operator 1 1 1 1 im

b. HEREMNZIT, XBRFFLAMNBRBIELSE, ATINREBBFRNAEEE,
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84

HHRE &% Ansible Runner #1 Ansible Runner HTTP Plug-in, BIIERIR CRE, RHAEE
7R Ansible Runner HHEIE 4 8515,

e, S HERRENTTEN _E1Z1E watches.yaml 4B HMNAGBRE, AWEBEES
EA EABMAEFERRSS, FRARIFHAREHEIEE B Ansible BBKZEAH
(%0 /etc/ansible/roles) .

i. EfEH $HOME/.kube/config AN Kubernetes BEi& ST E A #1247 Operator :
I $ operator-sdk up local

EF AR MM Kubernetes Bt & XA TE A #1217 Operator :

I $ operator-sdk up local --kubeconfig=config

6. fIJE—4  Memcached CR,

a. AR ARIEN deploy/crds/cache_vialphal_memcached_cr.yaml 32430 —1
Memcached CR :

$ cat deploy/crds/cache_vialphal_memcached_cr.yaml
apiVersion: "cache.example.com/vialphai”
kind: "Memcached"
metadata:
name: "example-memcached"
spec:
size: 3

$ oc apply -f deploy/crds/cache_vialphal_memcached_cr.yaml
b. 3% memcached-operator -/ CR i3 Deployment :

$ oc get deployment

NAME DESIRED CURRENT UP-TO-DATE AVAILABLE AGE
memcached-operator 1 1 1 1 2m
example-memcached 3 3 3 3 im

c. & Pod, WILBGIE=ZNEIE :

$ oc get pods

NAME READY STATUS RESTARTS AGE
example-memcached-6fd7¢98d8-7dqdr  1/1 Running 0 im
example-memcached-6fd7c98d8-g5k7v  1/1 Running 0 im

example-memcached-6fd7¢c98d8-m7vn7  1/1 Running 0 im
memcached-operator-7cc7cfdf86-vvjgk 1/1 Running 0 2m
7. BHKI,

a. 9 memcached CR 789 spec.size &M 3N 4, FNAUTEXR :

$ cat deploy/crds/cache_vialphal_memcached_cr.yaml
apiVersion: "cache.example.com/vialphai”

kind: "Memcached"

metadata:
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name: "example-memcached"
spec:
size: 4
$ oc apply -f deploy/crds/cache_vialphal_memcached_cr.yaml

b. #1A Operator BB X Deployment K/ :

$ oc get deployment

NAME DESIRED CURRENT UP-TO-DATE AVAILABLE AGE
example-memcached 4 4 4 4 5m
8. AR :

$ oc delete -f deploy/crds/cache_vialphal_memcached_cr.yaml
$ oc delete -f deploy/operator.yaml

$ oc delete -f deploy/role_binding.yaml

$ oc delete -f deploy/role.yaml

$ oc delete -f deploy/service_account.yaml

$ oc delete -f deploy/crds/cache_v1alphal_memcached_crd.yaml

1.2.4. {5 k8s Ansible I K EIE N AEFE G EE

ZE(F A Ansible B2 Kubernetes LN BREFEMERL, BulfEH k8s Ansible &, 1% Ansible ¥z
BEHLZANGFBEIA Kubernetes BB (A YAML 48 E) , sKAR4YE Ansible FRAEGEHE
EEQ

% Ansible 51A Kubernetes FRSXHBLEE S — MR ARFUETFAIER Jinja BiR, XHEEREEE
Ansible B LN 2N M B E YR,

REDIFEA N k8s Ansible BRI AR, FFiAZ AT, HAEAMITEMREZIZER, REER
playbook 4T, fEFZE Operator FARLL{EF,

1.2.4.1. 2% k8s Ansible B3t
BEEAM T it % k8s Ansible bt :

it =

1. 2% Ansible 2.6+ :

I $ sudo yum install ansible
2. {5 pip &% OpenShift python & /i F{4 & -

I $ pip install openshift

11.2.4.2. FTEA 1K k8s Ansible &k
B, FEARRIFEEARMALE LIZ1T Ansible X3, MAREXREZ1THIERN Operator,

it =
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1. #03R1EETF Ansible B9%7 Operator 78 :

$ operator-sdk new --type ansible --kind Foo --api-version foo.example.com/vialphai foo-
operator

Create foo-operator/tmp/init/galaxy-init.sh

Create foo-operator/tmp/build/Dockerfile

Create foo-operator/tmp/build/test-framework/Dockerfile

Create foo-operator/tmp/build/go-test.sh

Rendering Ansible Galaxy role [foo-operator/roles/Foo]...

Cleaning up foo-operator/tmp/init

Create foo-operator/watches.yaml

Create foo-operator/deploy/rbac.yaml

Create foo-operator/deploy/crd.yaml

Create foo-operator/deploy/cr.yaml

Create foo-operator/deploy/operator.yaml

Run git init ...

Initialized empty Git repository in /home/dymurray/go/src/github.com/dymurray/opsdk/foo-
operator/.git/

Run git init done

I $ cd foo-operator

2. {EARTE Ansible 258318 2X roles/Foo/tasks/main.yml 3X{, A< liE i 25 & b3 O AN
FREm A ZE[H],

- name: set test namespace to {{ state }}
k8s:
api_version: v1
kind: Namespace
state: "{{ state }}"
ignore_errors: true

Q & ignore_errors: true AR MIBRAFIERITE R KM

3. {&X roles/Foo/defaults/main.yml 34, 21\ state X&) present,

I state: present

4. 7ETZ BXH G2 —1 Ansible playbook playbook.yml 3, EF&% Foo A :

- hosts: localhost
roles:
- Foo

5. J&17 playbook :
$ ansible-playbook playbook.yml

[WARNING]: provided hosts list is empty, only localhost is available. Note that the implicit
localhost does not match 'all’

khkkhkkkkkhkkhkhkkhkhkhkhkhkhkhkhhhkhkhhhhhhhhhhkhhhhhhhhhhhhhhhkhkhhhhhhhhrhhhhkhkkhhhkhkhkrhhrxkx
PLAY [localhost]

TASK [Gathel’lng FaCtS] khkkkkhhkkkkkkhkkhhhkkkhkhkhhhhhhkhkhhhhhhkhkhhhhhhhhkhkhhdhhhhhhhhhhhhhkhhddhhhrrrkrd
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changed: [localhost]

PLAY RECAP khkkkkhkkkkkkhhhhhkhkhhkhhhhhhkhhhhhhhhhhhhhhhhkhhhdhhhhhhhhhhhhhhddhhhhdhhhhhhhhkhrrdhhhrx

ok: [localhost]
Task [Foo : set test namespace to present]

localhost :0k=2 changed=1 unreachable=0 failed=0
6. RMAERBEARMHZEN :

$ oc get namespace

NAME STATUS AGE
default Active 28d
kube-public Active 28d
kube-system Active 28d
test Active 3s

7. EF21T playbook, Xi& state 7y absent :

=]
$ ansible-playbook playbook.yml --extra-vars state=absent
[WARNING]: provided hosts list is empty, only localhost is available. Note that the implicit
localhost does not match "all’

kkkhkkkkkhkkhkkkhkhkhkhkkhkhhkhkhkhkhhhhhhhhhhkhhhhhhhhhhhhhhhkhkhhhkhhhhhdhhhhkhkhhhkhkhkhkhkrxkx
PLAY [localhost]

TASK [Gathering FaCtS] khkkkkhhkkkkkkhkkhhhkkkhhkhkhhhhhkhkhhhhhhhkhhhhhhhhkhhhdhhhhhdhhhhhhhkhhddhhrrrrkrk

ok: [localhost]

Task [Foo : set test namespace to absent]
changed: [localhost]

PLAY RECAP khkkkkhkkkkkkhhhhkhkkhhkhkhhhhhkhhhhhhhhhhhhhhhhkhhddhhhhhhhhhhhhhhddhhhhdhhhhhhrkhrrdhhhrxx

localhost :0k=2 changed=1 unreachable=0 failed=0

o

HERCMERa R ZEH -

$ oc get namespace

NAME STATUS AGE
default Active 28d
kube-public Active 28d
kube-system Active 28d

11.2.4.3. £ Operator Al k8s Ansible Bttt
HBIEAHE A k8s Ansible L E, EA1E Operator Wi 4 B E X HHR (CR) X £ 2 LR BIFER

Ansible i#, ARFIF Ansible A EIRETE] Operator AT AU E Kubernetes BB, 1ZBRET7E
Watches X4 H 5o

11.2.4.3.1. &M ETF Ansible B Operator
HBERMINK Ansible TYEFRE, B LUTEARMIZITEIET Ansible B9 Operator RZ

itk, 5@ Operator T B2 B X H Y operator-sdk up local #3455, 1%y 4 15£EY /watches.yaml 3
%, FEM ~/.kube/config X145 Kubernetes £&5&1S, TR k8s Ansible —1¥,
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ff

L=

S

88

1. A7 up local &8 2M ./watches.yaml X4 FILERR), FRLAE —LLLTA] 44t Operator fE&

F. %03 role ¥3x17F7E (BIL 7 /opt/ansible/roles/<name>) , N /E#EM Operator & i
ZABE /opt/ansible/roles/ B %,

XRFI, RNBERARRMEZFIE R, R, FHEH role FEELIEMEFIE R FERI
a7

- version: vialphat
group: foo.example.com
kind: Foo
# role: /opt/ansible/roles/Foo
role: /home/user/foo-operator/Foo

. NBENFIR (CR) Foo Al B E X HIRE X (CRD) fI5& HHE T A BB 12H] (RBAC) E

Y., operator-sdk @ E=7E deploy/ B kA B 5h 4 X L35 -

$ oc create -f deploy/crds/foo_v1alphal_foo_crd.yaml
$ oc create -f deploy/service_account.yaml|

$ oc create -f deploy/role.yaml

$ oc create -f deploy/role_binding.yaml

. 51T up local @45 :

$ operator-sdk up local

[...]

INFO[0000] Starting to serve on 127.0.0.1:8888

INFO[0000] Watching foo.example.com/vialphai, Foo, default

. II7E Operator IEFEE LR Foo HBIEMH, Al CR 214 &M Ansible B 81217, BF

deploy/cr.yaml 3 {4 :

apiVersion: "foo.example.com/vialphat"
kind: "Foo"
metadata:

name: "example"

EhREE spec FEE, FRLLAMA Ansible I TFIA L E, T—E8HNATN L EMFAM CR £
HBZE Ansible, Xth255HEN Operator B SEBINEMRRA,

5. 13 Foo By CR S£fll, FHIFBAINZE state XiE N present :

I $ oc create -f deploy/cr.yaml
6. KERTBAIEMAZLEA test :

$ oc get namespace

NAME STATUS AGE
default Active 28d
kube-public Active 28d
kube-system Active 28d
test Active 3s

7. {&tk deploy/cr.yaml XX {4, ¥ state FEXIXE " absent :
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apiVersion: "foo.example.com/vialphat"
kind: "Foo"
metadata:
name: "example"
spec:
state: "absent"

8. NMFXLEEY, FHBIASHRPRZEMN -
$ oc apply -f deploy/cr.yaml

$ oc get namespace

NAME STATUS AGE
default Active 28d
kube-public Active 28d
kube-system Active 28d

11.2.4.3.2. e 8 LK ETF Ansible B Operator

BT EET Ansible By Operator BEIA#IZ 1T Ansible Wiz g, f&BITE Kubernetes §£2% (40
OpenShlft Container Platform) _EBJ Pod RERINIEX Operator, 5 Pod TEERF P IZITR A IMENE
LA E.

ff

L=

S

1. 193 foo-operator HifR F 1T EH#EIEXE registry :

$ operator-sdk build quay.io/example/foo-operator:v0.0.1
$ podman push quay.io/example/foo-operator:v0.0.1

2. deploy/operator.yaml XS4 Deployment JEH, AXX{E4AH) Deployment SR M &
AL REPLACE_IMAGE {820 1 2 BRIt IR, Lk, FiZfTU TS :

I $ sed -i 's| REPLACE_IMAGE|quay.io/example/foo-operator:v0.0.1|g' deploy/operator.yaml

INREIE OSX AHUTX LS TR, FAHALLUTHS :

I $ sed -i " 's| REPLACE_IMAGE|quay.io/example/foo-operator:v0.0.1|g' deploy/operator.yami
3. EBE foo-operator :

$ oc create -f deploy/crds/foo_vialphal_foo_crd.yaml # if CRD doesn't exist already
$ oc create -f deploy/service_account.yaml|

$ oc create -f deploy/role.yaml

$ oc create -f deploy/role_binding.yaml

$ oc create -f deploy/operator.yaml

4. 53iE foo-operator B &G IETEIZTT :

$ oc get deployment
NAME DESIRED CURRENT UP-TO-DATE AVAILABLE AGE
foo-operator 1 1 1 1 im
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11.2.5. {# 3 k8s_status Ansible £ EIR H E Y FRRE

EF Ansible BJ Operator 2 BEg £ — X Ansible ;21T —#%{E EE#FH TN E E KR (CR) status F %
R, HAaERINAEMESHHELREXISRER, MR :

status:
conditions:
- ansibleResult:
changed: 3
completion: 2018-12-03T13:45:57.13329
failures: 1
ok: 6
skipped: 0
lastTransitionTime: 2018-12-03T13:45:57Z
message: 'Status code was -1 and not [200]: Request failed: <urlopen error [Errno
113] No route to host>'
reason: Failed
status: "True"
type: Failure
- lastTransitionTime: 2018-12-03T13:46:13Z
message: Running reconciliation
reason: Running
status: "True"
type: Running

EF Ansible BJ Operator £ ¥ Operator & 1857 k8s_status Ansible BRI B E VRS ME, E&ER
DIRIBEEFEATEREN M Ansible ERE#T status,

ETF Ansible By Operator RIMBA D E 1 _EFTREIE R Ansible ;i21THiE . R FAHZEEHIN AR
Ansible it SREHRES, ERILLRT N BRRFEFRER S,

ff

L=

S

. Bl N BERFEFIRIR CRIRE, 51T manageStatus FEX 1% B/ false EH#H Watches XX
% :

- version: v1
group: api.example.com
kind: Foo
role: /opt/ansible/roles/Foo
manageStatus: false

2. g, {3 k8s_status Ansible iR EREH TR, B0 : ZEEAHE foo FE bar KFEH, ={E
Fd k8s_status, WA :

- k8s_status:
api_version: app.example.com/v1
kind: Foo
name: "{{ meta.name }}"
namespace: "{{ meta.namespace }}"
status:
foo: bar

=
o
B
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o BXET Ansible By Operator FH ISR SERME L 1#1E, 1S M Ansible Operator RS
Wo

11.2.5.1. A&<H#hiif i {§ A k8s_status Ansible &kt

INR Operator £ k8s_status Ansible &5, MEHL[EF operator-sdk up local & 1E AN
Operator, NMAIFERREZE Ansible iEEMIGIE., ZR/EA@1T Ansible B library BSi&E L0158 K.

EARTGIR, BRXBFEE=5 Ansible IR ZE /usr/share/ansible/library/ B &/,

Pt =

1. Efedk k8s_status &, 15 ansible.cfg X {41%& #1E /usr/share/ansible/library/ B 3k #1
RE LM Ansible &R :

I $ echo "library=/usr/share/ansible/library/" >> /etc/ansible/ansible.cfg

2. ¥ k8s_status.py X{R1NZE /usr/share/ansible/library/ B3 :

$ wget https://raw.githubusercontent.com/openshift/ocp-release-operator-
sdk/master/library/k8s_status.py -O /usr/share/ansible/library/k8s_status.py

11.2.6. 5z
e B Operator SDK Frfl|&mT B BREHWHER, 1ESHM =,
® Reaching for the Stars with Ansible Operator - £L1§ OpenShift %

o MMAZLIE&EIKER Operator FF A 185

11.3. 0/2&EF HELM BJ OPERATOR

AigmB T Operator SDK MY Helm Chart x5, fEBI7RIBIS Operator {F& @I EAIA Helm
Chart # operator-sdk CLI T EEHEFIZ1T Nginx Operator,

11.3.1. Operator SDK H1#J Helm Chart 2 #F

Operator Framework @ —MHRIES, AFUENM. BB BHNARXNERE Kubernetes [RAERN
725, B Operator, %{EZRAE S Operator SDK, HMBEIFF A AR A ESHE L AIRES| S E
Operator, MIE T f## Kubernetes APl & &1,

@1t Operator SDK 4 X Operator Wi HME A —FAREF AIAE Helm Chart 3kEBE Kubernetes HiR
ENG—NBRRF, MERREEM Go KT, XFET Helm By Operator IEEES THE I AR B4
WAOTIRSN BRRRF, RABERNIZN AT Chart —E8 9 £ KEY Kubernetes X &R, X IT#2LLFE
BABEM, (B Kubernetes #t X EH Helm Chart U KIS, XBRUHREITMAEZERAHEE,

Operator EEINE %MFC?ET”%&F;&WJE’JE/EXXT%EFL;&HX%HE HEEFAERSSEEZITHR
SHEEE, XFETF Helm B Operator, XRH spec FEER— M ELELIITIZR, BEE Helm BY
values.yaml X, ST LAARER Helm CLI (40 heIm install -f values.yaml) 3@id Fr&i%i&EiX
teff, MREBRRE LR (CR) AREXLE(E, FEH CRIENRE Kubernetes X RAEN LN FAM RBAC
LA H A BR R AT SRR BF 40,

26— 45 Tomcat B 2 CR =~ :

o1


https://github.com/operator-framework/operator-sdk/blob/master/doc/proposals/ansible-operator-status.md
https://access.redhat.com/documentation/en-us/openshift_container_platform/4.2/html-single/operators/#osdk-project-scaffolding-layout_operator-appendices
https://blog.openshift.com/reaching-for-the-stars-with-ansible-operator/
https://operators.gitbook.io/operator-developer-guide-for-red-hat-partners/
https://coreos.com/operators/
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apiVersion: apache.org/vialphai
kind: Tomcat
metadata:
name: example-app
spec:
replicaCount: 2

replicaCount (i (ABIF Y 2) £5@iT I T a4 %385 Chart iR :
I {{ .Values.replicaCount }}

F2FHERE 5 Operator f&, EPHEIIHTE—D CR EHISREZHBIN AEH], FEM oc HIIHAL
BEHIZITRIARR LA -

I $ oc get Tomcats --all-namespaces

AEREA Helm CLI 5%k Tiller ; ZF Helm B9 Operator &M Helm W B A S ARG, BEMHIRZ
i24T7— Operator 2245, FHERBE LHFIEREE X (CRD) M CR, EEEE RBAC, FRULAILLERSA
LEAE IR AT,

11.3.2. %% Operator SDK CLI

Operator SDKB.E— CLI T8, ®IBIF A ARG, HHEMEZH Operator WiH, EAIEIEIL
L&% SDK CLI, N4mBEE B Operator HUE R,

==
AIEEH, minikube v0.25.0+ AYEAM Kubernetes £8%, Quay.io BT 2% registry,

11.3.2.1. M GitHub frA %3
&7 M GitHub LRI E FHEF L% SDK CLI BITFY R & 1ThR XX 14

FRFH

o docker v17.03+
o B%%k OpenShift CLI (oc) v4.1+
o 1jj[n]ETF Kubernetes v1.11.3+ BYEEE¥

e 1Jj[n] &2 registry

1 RERITHRAEZ

e

I RELEASE_VERSION=v0.8.0

2. FEAZITIRZFHSISHE,

® |inux:
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https://github.com/kubernetes/minikube#installation
https://quay.io/
https://docs.docker.com/install/
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$ curl -OJL https://github.com/operator-framework/operator-
sdk/releases/download/${RELEASE_VERSION}/operator-sdk-${RELEASE_VERSION}-
x86_64-linux-gnu

® macOS :
$ curl -OJL https://github.com/operator-framework/operator-

sdk/releases/download/${RELEASE_VERSION}/operator-sdk-${RELEASE_VERSION}-
x86_64-apple-darwin

3. GUIERR FEEIAAITARA = ST
a. THATIRAE ASC XX

® |inux:

$ curl -OJL https://github.com/operator-framework/operator-
sdk/releases/download/${RELEASE_VERSION}/operator-sdk-
${RELEASE_VERSION}-x86_64-linux-gnu.asc

® macOS:

$ curl -OJL https://github.com/operator-framework/operator-
sdk/releases/download/${RELEASE_VERSION}/operator-sdk-
${RELEASE_VERSION}-x86_64-apple-darwin.asc

b. HF = ISR NVE) ASC XHRER—NBEXH, FHIZITUUTarmREIEZ = IS #

® |inux:

I $ gpg --verify operator-sdk-${RELEASE_VERSION}-x86_64-linux-gnu.asc
® macOS :

I $ gpg --verify operator-sdk-${RELEASE_VERSION}-x86_64-apple-darwin.asc
ORI TRuL LSBT NGRS, MBI TR

$ gpg --verify operator-sdk-${RELEASE_VERSION}-x86_64-apple-darwin.asc
$ gpg: assuming signed data in 'operator-sdk-${RELEASE_VERSION}-x86_64-apple-

darwin'
$ gpg: Signature made Fri Apr 5 20:03:22 2019 CEST
$ gpg: using RSA key <key_id> @)

$ gpg: Can't check signature: No public key

Q RSA ZHHFHH,

ZTEEH, HLTUTHS, AL—FKaDHEM RSA BIAFRFHREN <key_id> :

I $ gpg [--keyserver keys.gnupg.net] --recv-key "<key_id>" ﬂ

ﬂ MRS REEBRIRS 2R, EEA --keyserver 1ETE E — N EARSS 2.
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4. TEEEY PATH RRE L ATRRA ZH IS0 -

® |inux:
$ chmod +x operator-sdk-${RELEASE_VERSION}-x86_64-linux-gnu
$ sudo cp operator-sdk-${RELEASE_VERSION}-x86_64-linux-gnu

/usr/local/bin/operator-sdk
$ rm operator-sdk-${RELEASE_VERSION}-x86_64-linux-gnu

® macOS :

$ chmod +x operator-sdk-${RELEASE_VERSION}-x86_64-apple-darwin
$ sudo cp operator-sdk-${RELEASE_VERSION}-x86_64-apple-darwin
/usr/local/bin/operator-sdk

$ rm operator-sdk-${RELEASE_VERSION}-x86_64-apple-darwin

5. WIFREBEERETECLITE :

I $ operator-sdk version

11.3.2.2. @1+ Homebrew %23t

A {# A Homebrew %% SDK CLI,

FoRFMH

® Homebrew

e docker v17.03+

e B%%k OpenShift CLI (oc) v4.1+

o 1jj[a]ETF Kubernetes v1.11.3+ BEEE¥

e 1Jj[n] &2 registry

1. {53 brew a3 &% SDK CLI :
I $ brew install operator-sdk
2. WIFRBEERETECLITE :
I $ operator-sdk version
1.3.2.3. @ RAHEMFEHRE
Al 4KEX Operator SDK Rk 71EF1 %22 SDK CLl,

FoRFMH

® depv0.5.0+
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o Git

® Govlio+

e docker v17.03+

o B%%k OpenShift CLI (oc) v4.1+

o 1jj[n]ETF Kubernetes v1.11.3+ BYEEE¥

o || 2S registry

1. S2f& operator-sdk 7Zfi%/%E :

$ mkdir -p $GOPATH/src/github.com/operator-framework

$ cd $GOPATH/src/github.com/operator-framework

$ git clone https://github.com/operator-framework/operator-sdk
$ cd operator-sdk

2. REMENLZTRED

I $ git checkout master
3. YRiFFH %L SDKCLI :

$ make dep
$ make install

ZIRVERTE $GOPATH/bin P& % CLI Zi##| operator-sdk.
4. BIFREBEEMRRECLIIR :

I $ operator-sdk version

11.3.3. {#f Operator SDK EJEE F Helm # Operator

TRIENLE T E A Operator SDK M T EFZERIEH Helm Chart IR FR ZHFBIHE # Nginx
Operator BJ7 45,

R

=®IF HNEA Chart #E#— Operator, MMRETE Go FRE—PREAM Operator, ERRET Helm BY
Operator, XA IFEL EFEREET N Kubernetes APl (40 oc get Nginx) , thERE,

FoRFMH

o FFA TFitE &%k Operator SDK CLI

o HAHEZA cluster-admin BRI 7 17 (0] B F Kubernetes BISEEF v1.11.3+ (40 OpenShift
Container Platform 4.2)

o B%%k OpenShift CLI (oc) v4.1+
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iy =

1. £/ operator-sdk new #3455 E BB H Operator TiH, TURLMARESERH, thaTURLEER
Soll, EFELTER I

a. 2mEZEEEER Operator (FAIN) REMMER L — ML R PHNFR, 242 EEHE
B Operator AR SEMRME MM N E L, XK Operator XA, T HRFEFN I 120R
B AZEE LR R AL APIE S,
ZOEET Helm M. £ 22 AESEH R nginx-operator 1 H, 1HERUTHS :

$ operator-sdk new nginx-operator \
--api-version=example.com/vialphai \
--kind=Nginx \
--type=helm

$ cd nginx-operator

XFERAB— nginx-operator H, %[ 1AFRH APIVersion
example.com/viaphal. Kind 7 Nginx #J Nginx 5ti&,

b. £E£EEEFFI Operator RIGMAEEBENEHNTE, ERELEBERTIEELH, A0, cert-
manager Operator B E 2 ULEESCHEAPRF M MINREHITEE, UEEEENEEAIED
E 0L ERSEEM nginx-operator WH, EHEAUTHS :

$ operator-sdk new nginx-operator \
--cluster-scoped \
--api-version=example.com/vialphai \
--kind=Nginx \
--type=helm

&M --cluster-scoped FRic ki E#H1T T LU FERBIHT Operator :

e deploy/operator.yaml : 1%i& WATCH_NAMESPACE="" MR EHH % E N Pod By
Z2 ],

e deploy/role.yaml : {#f ClusterRole X{X& Role.
e deploy/role_binding.yaml :
o f{#/ ClusterRoleBinding A& rolebinding.

o JFEHifpLZeni%E ) REPLACE_NAMESPACE, 1% %22 b /it hERE
Operator Ban 4 22 [H],

2. BE X Operator i¥4i,
EABIH, nginx-operator &£ E Nginx BE X ¥R (CR) HUTUL T2 -

e MR H T Nginx Deployment, 1&EGIE—1,
o HNRMT Nginx Service, HEIE—1,
o R Nginx Ingress {BEAFTE, BHLIE—1.

o TA{R Deployment, Service #I1AIIEM Ingress & Nginx CR I§EMFTEREE (MIRIAS. 45
%, RHS5ER)
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FINER T, nginx-operator &5 Vginx FHRE#, 20 watches.yam| X #4HffR, FHEAE
ZE Chart #4T Helm & 4ThRA :

- version: vialphat
group: example.com
kind: Nginx
chart: /opt/helm/helm-charts/nginx

a. &l Nginx Helm Chart,
fl|# Helm Operator B &, Operator SDK &l —1 Helm Chart =fjl, HEAaE&—4HIE
MR, FBF BT Nginx & 1TARAS

A, 1% Deployment, Service #l Ingress FiRIRML T 4R, 754448 NOTES.txt &
¥R, Helm Chart FF& A G Al §l A iZEMR L 1A K A BURAMSLAE .

INRIEXS Helm Chart I A RAE, 58— =B E&EH Helm ChartFF 4 A 71324,

b. Tf& Nginx CR spec,
Helm &R —1NEH values BB & B E X Helm Chart BIBRIAE, EX(ETE Helm Chart
8 values.yaml XA 7E Lo

BT TE CRspec I EMBEEEE XL IME, LRIAEE A

i. B%, Z helm-charts/nginx/values.yaml 3X#, &% Chart BE—NE N
replicaCount B{H, FRINKEHN 1. BEEBZEHREM 2 D Nginx L6, R CR spec #
W8 E replicaCount: 2,

H# deploy/crds/example_vialphal_nginx_cr.yaml X, #0TFFx :

apiVersion: example.com/vialphai
kind: Nginx
metadata:
name: example-nginx
spec:
replicaCount: 2

ii. AR, RSmOKIGKES 80, EXFA 8080, H @it ANINARSSIH OB ZRBREH
deploy/crds/example_v1ialphal_nginx_cr.yaml 3 :

apiVersion: example.com/vialphai
kind: Nginx
metadata:

name: example-nginx
spec:

replicaCount: 2

service:

port: 8080

Helm Operator B FHEEAN spec, FHEMH values XHAZE, 5 helm install -f
Joverrides.yaml a5 B T/EA KA,

3. #8%& CRD,
1£)217 Operator 2 #l, Kubernetes EE T fi Operator [F& M IBH B & L HRE X (CRD),
EBZELLTF CRD :

I $ oc create -f deploy/crds/example_v1ialphai_nginx_crd.yaml
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4. ¥JEIHZ1T Operator,
AWM AXEENZ1T Operator :
e {EJy Kubernetes &£E MM — Pod,
o {EREEEHNM Go 2%, {# operator-sdk up 43,
EEUTE—FE -
a. YN Kubernetes BN —4 Pod HiE1T. XBEIMENE LA E.

i. 1% nginx-operator H{EH T HEHEEE registry :

$ operator-sdk build quay.io/example/nginx-operator:v0.0.1
$ docker push quay.io/example/nginx-operator:v0.0.1

ii. deploy/operator.yaml 3X{F&4 K Deployment &5, AXHHRMEIRBHEZTEM S
HI7F REPLACE_IMAGE 820l 2 BT BME R, Hit, EiB1T :

$ sed -i 's| REPLACE_IMAGE|quay.io/example/nginx-operator:v0.0.1|g'
deploy/operator.yaml

iii. #NRfER --cluster-scoped=true FRiC K& Operator, 15 B HATERKH
ClusterRoleBinding FBIRR S5k e & 22 [H], LAPCEE Operator IEREBAIE

$ export OPERATOR_NAMESPACE=$(oc config view --minify -0
jsonpath='{.contexts[0].context.namespace}’)

$ sed -i "s|REPLACE_NAMESPACE|$OPERATOR_NAMESPACE|g"
deploy/role_binding.yaml

INRETE OSX RHPUTIXLES TR, HERUTGRS

$ sed -i "" 's| REPLACE_IMAGE|quay.io/example/nginx-operator:v0.0.1|g'
deploy/operator.yaml

$ sed -i " "s|REPLACE_NAMESPACE|$OPERATOR_NAMESPACE|g"
deploy/role_binding.yaml

iv. E8%& nginx-operator :

$ oc create -f deploy/service_account.yaml|
$ oc create -f deploy/role.yaml

$ oc create -f deploy/role_binding.yaml

$ oc create -f deploy/operator.yaml

v. & nginx-operator 2 S IEEIZ1T ¢

$ oc get deployment
NAME DESIRED CURRENT UP-TO-DATE AVAILABLE AGE
nginx-operator 1 1 1 1 im

b. EEMNIZTT. XBRFAMEEMEILAE, ATANREBZFINIXAERE.
e, B HERFRENTTEN _EEE watches.yaml X4 5| R Chart B
%, watches.yaml XX{EEIARENS 5817 operator-sdk build &5 /28] Operator & —i2
f#f. Z{#EF operator-sdk up local &4 FF & Fili{ & H) Operator i, SDK RIEEHIA L
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. EZAERFSHEE, LIERAER Helm Chart B8 72 :
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$ sudo In -s $PWD/helm-charts/nginx /opt/helm/helm-charts/nginx

I $ sudo mkdir -p /opt/helm/helm-charts

i. A $HOME/.kube/config FHIERIA Kubernetes R & X {47 A2 1T Operator :

I $ operator-sdk up local

EF AR MM Kubernetes Bt & X TE A #1217 Operator :

I $ operator-sdk up local --kubeconfig=<path_to_config>

5. #8%E Nginx CR,
. 2 BIEEE9 Nginx CR :

I $ oc apply -f deploy/crds/example_v1alphal_nginx_cr.yaml
4% nginx-operator &y CR {lZZERE :

$ oc get deployment

NAME DESIRED CURRENT UP-TO-DATE AVAILABLE AGE
example-nginx-b9phnoz9spckcrua7ihrbkrti 2 2 2 2 im
A Pod, HIAECIEMNNEIA :
$ oc get pods
NAME READY STATUS RESTARTS AGE
example-nginx-b9phnoz9spckcruazihrbkrt1-f8f9¢875d-ficrd  1/1 Running 0 im
example-nginx-b9phnoz9spckcrua7zihrokrt1-f8f9¢c875d-ljbzl 1/1 Running 0 im
1% Service IfOREEIXEH 8080 :
$ oc get service
NAME TYPE CLUSTER-IP EXTERNAL-IP PORT(S) AGE

example-nginx-b9phnoz9spckcrua7ihrbkrt1 ClusterlP 10.96.26.3 <none> 8080/TCP

im

6. B replicaCount im0,

¥ spec.replicaCount =FE&M 224 3, Bk spec.service FE&F N AN :

$ cat deploy/crds/example_vialphal_nginx_cr.yaml
apiVersion: "example.com/vialphai”
kind: "Nginx"
metadata:
name: "example-nginx"
spec:
replicaCount: 3

$ oc apply -f deploy/crds/example_v1alphal_nginx_cr.yaml
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i\ Operator EE X Deployment X/ :

$ oc get deployment
NAME DESIRED CURRENT UP-TO-DATE AVAILABLE AGE
example-nginx-b9phnoz9spckcrua7ihrbkrti 3 3 3 3 im

1 Service IO B EXE NERIAE 80,

$ oc get service

NAME TYPE CLUSTER-IP EXTERNAL-IP PORT(S) AGE
example-nginx-b9phnoz9spckcrua7ihrbkrt1 ClusterlP 10.96.26.3 <none> 80/TCP
im

7. FBEEHIR

$ oc delete -f deploy/crds/example_vialphal_nginx_cr.yaml
$ oc delete -f deploy/operator.yaml

$ oc delete -f deploy/role_binding.yaml

$ oc delete -f deploy/role.yaml

$ oc delete -f deploy/service_account.yaml

$ oc delete -f deploy/crds/example_vialphal_nginx_crd.yaml

1.3.4. A 5R
® Bk Operator SDK FREIEHIIE BREHHER, ESHM =,
o MEMALIEEVEIKFERY Operator FF 4 18R

1.4. &£ % CLUSTERSERVICEVERSION (CSV)

ClusterServiceVersion (CSV) & —1MNHIF Operator TTHIROIER YAML 555, TAIHB) Operator
Lifecycle Manager (OLM) 75 &£ /21T Operator, B Operator Ri&M T THIE, BFERF
REEFRMIT. BRMMAFER. o, CSVILRIZIT Operator TRHIRAREREKR, KUTFHEE
B9 RBAC #I & HE R s K i B & L HHR (CR),

Operator SDK @& olm-catalog gen-csv 74y, FFEITFENE X YAML 55 F ] Operator JEX
HHhaEmERNEE LK XAET Operator B 4K ClusterServiceVersion (CSV).

BB CSV M4, Operator fFEBEILHRRAEE N 7 1L H Operator 5 Operator Lifecycle
Manager (OLM) X E 5k[[ Catalog Registry X T s#IEFATFEA OLM A1, 14, R NSLILT HiEg
Kubernetes #1 OLM IhgE, CSV spec AJRERMEN AR MAMZ L, M Operator SDK AIf2#A Y &
HEHRGL, LARX CSV MIKRRHINEE,

CSV kA5 Operator BIkRAEE, TEFHL Operator iR AR S &R H CSV, Operator fEE R FF --
csv-version {HICIFHE Operator SRS ATIREHITE LARA — R EEE CSV H ¢

I $ operator-sdk olm-catalog gen-csv --csv-version <version>

2ERAEEAR, NAERMFTRAFENR YAML FHSRSXEN F B CSV X4, Operator {E
EARANBEEBHR CSV BERRNKEDFER, NEEPELHERTEEBUNZR, F
30 : metadata.name XTI EE CSV RAE R,

N.4.1.CSVEMBNITIEAR
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Operator T E# deploy/ B X E3BE Operator FENFEBENINENE, Operator SDK A {#
deploy/ FEE HEERME CSV, LTFHE :

I $ operator-sdk olm-catalog gen-csv --csv-version <version>

EIASE CSV YAML X4 E A deploy/olm-catalog/ B & H,
R CSV RE=HES -

e operator.yaml

e * fcrd,cr}.yaml

e RBAC A3 ff, #0role.yaml

Operator {fEEX XL H AT REBE T RBRAER, FEHEEE deploy/olm-catalog/csv-config.yaml F
B O EMLESFE ST,

TR
RIEZ2SRNEITIAE CSV, HRixERMEEEMRINE, olm-catalog gen-csv Fan 5y :

o M YAML FHRRXXHFI A BREHRE - CSV, HUBEMMEYESUREFENERME
|E_|o

a. ZBEFHHISKRE deploy HREEFEIE CSV, MNRKXFKE, EFRO/E—
ClusterServiceVersion ¥R, iXEBH#H cache, FHIEFTA S M Operator Eiﬂl?ﬁﬁ%iﬁ’]—?—ﬁx
0 Kubernetes API ObjectMeta.

b. EHHLEITE deploy/ F#5REE CSV FTA#HE (41 Deployment 5R) BUEH, HERIZEK
¥EXE& cache FIBNE S CSV FHK.

c. BFREME, EMEFRM cache FERESEEE CSV YAML XA,

o fEM YAML EHFIRHHH A AEREEHR SRITE LA ERIA CSV.
a. ZEHHEISRE deploy FEEHFEIAE CSV, #HEIE, CSVYAML XHRBRWHEE

ClusterServiceVersion cache |,

b. EHHHEITE deploy/ F#FRIE CSV ATAEYE (40 Deployment BTR) BUEH, FHERIZHK
B E cache FHBIEY CSV F.

c. BFREME, EMEFRM cache FERESEME CSV YAML XA,

B YAML FEB (MBI XH) SHER, By CSV BB A E MR 4 MBI O F 4
RE,

11.4.2. CSV AR L&
Operator {fE& @11 3E 3 deploy/olm-catalog/csv-config.yaml S4B L NFEREELE CSV 24HAK :
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FE Uiy
operator-path Operator FIRFHE X8 #Z, BRIl deploy/operator.yaml,
(string)

crd-cr-path-list CRD #1 CRBHE X ERZETIK. Bilh [deploy/crds/*_{crd,cr}.yaml].
(string(, string)*)

rbac-path-list RBAC A &FHEXXHERETIR, I [deploy/role.yaml],
(string(, string)*)

1.4.3. F57E LB CSV FE&

R% CSV FRIEEMAEMMIIE SOK FEBHMTIER, IEFRARZHAAIRE, B—LEEX
Operator F1&M E E L HIRE L (CRD) BIZE X TTHUIE,

Operator {F&E /B ZIENE CSV YAML 324, MMEECBIBRIMEUTREFER, HSRONEEANE
FERPERDEBIER, Operator SDKFLE KX HH—1 CSV £ RELE,

xR 11.5. 1
T 30

metadata.name 1% CSV BIME— & FR, Operator RAN B EEBFA, LUMRIEME—M, 20 app-
operator.v0.1.1,

spec.displayNa FAFHRiH Operator BIA &5,
me

spec.descriptio & H iR Operator BIZhEE,
n

spec.keywords ik Operator B9,

spec.maintainer  4E#* Operator 9N ALK, SAFRINE FHRAFbE,

s

spec.provider Operator #if @ GRAEH—NHAL) , E4H.
spec.labels f#t Operator PIER{EE AR BE(E XS

spec.version Operator BYiE kA, 400.1.1,
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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 FRMEM Kubernetes ¥R, #l Pod #1 StatefulSets,

e specDescriptors : FiF Operator H AFIHiIH B Ul 3270

& N.6.%E
B 3T
spec.replaces W% CSV By CSV &R,
spec.links 5% EEH Operator S0 ATEFEXHI URL (INMLAIXAY) , &BE&/FRH url,
spec.selector Operator ®J A3 FECA 85 BTRAY L1 25,
spec.icon Operator 8B H base64 4wfi%Etr, @i mediatype 7£ base64data FEXHiXiE.

spec.maturity HRE Operator FAEERIKI B Operator BEFIKTE, MIEEHAH.

BRUEBIFRNAEMERENESIFE, HS I CSV spec,

v pa -

LRIRERF FTHMNZ A YAML FEEATEER M Operator G AT HISE ; iXF Operator
SDK IhHEHE R B ST R,

Lth B

® Operator FRFAEERY

\

1.4.4. £ CSV

FRFH

e {3 Operator SDK £ — Operator 1 B

ff

L=

S

1. 7£ Operator EH®H, @I {&tX deploy/olm-catalog/csv-config.yaml X4 EEERR CSV 2H
B (MIRFE) .

2. £ CSV:

I $ operator-sdk olm-catalog gen-csv --csv-version <version>
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3. 7£ deploy/olm-catalog/ Bk AR BI#T CSV A, HAREWZEMBNENFIE LFKE,

11.4.5. TRIENBE L FEIRE X (CRD)

&I Operator ATRERFEAF KB E L HKIRE X (CRD) : —2k 7 Operator #4, 5—25H Operator #ifi
B9 £ Z CRD,

1.4.5.1. H1E8 CRD

Operator #iiEH CRD 2 CSV REEMHMERD . X CRD RTEMEH Operator 5TdE RBAC #I. 4K
HiE A H A Kubernetes #&2 [AIEITEL R,

Operator BEXFEAZ 1 CRD HE& MR —E, HIWN— NN RENTIRBIBERE 7K — MR
B ReplicaSets "R, IXTE CSV RN ZE—FIH,

% 1.7. 4158 CRD FEx

B 3T WIE /R
EA Y CRD M2 4, WHiE
Version TR API BIRR A, WHIE
Kind CRD BOH 8B AT 15 & . W
DisplayName CRD &9 AR AR A, 40 MongoDB Standalone. WHIE
fak A% Operator 0MA#E A% CRD WyfEi@iit, XEX CRDAT W&
RUEThRERY R,
Group 1% CRD F/EBY API 4H, #N database.example.com, prin
Resources &89 CRD "IBEIIAE —E %L K Kubernetes X R, BIHFE prin

FIRERD5IE, BAFEMA M1 REREBRESERIN &
SINELERE N BRRRF, AFEIEZER Service =X Ingress
FLI,

BB NEERIN R, A EGRBBIFRE S

K. B0, FHEARLLE R ERBREIRER ConfigMaps
RN IRFE L AL
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T sk MR /TR

SpecDescriptors XL R 2B N i A P SR UL R E R Operator 3L GIE
. StatusDescripto  HiAskiHiRT Ul —FAR, MREW CRD 2 ERAF®

rs TNIRMHEHY Secret 3 ConfigMap MU FF, ERITELLAMEE, X
ActionDescriptors LB EFREH Ul REEEFHRE R,

HAEUT =R -
e SpecDescriptors : 5| X% spec H:HHF L,

e StatusDescriptors : 3| fxf% status H:hp=

%,
e ActionDescriptors : 5| A% & LA HUTHIRE,
AR RIS LU T RE ¢

e DisplayName : Spec. Status = Action BJ A2
B,

e Description : % Spec, Status 5 Action M &
Operator #0{a]{§ FA &R 52 k.

e Path : R RFRERAIN R_EF MRS FREEE,

e X-Descriptors : Fi T RE ZERRFHB ML T
B LA R EFEREA Ul 4, A% OpenShift
Container Platform BI#54 React Ul X-Descriptors
FIFRMIER, 17EZ W openshift/console T H.,

BXREMFTHNELZ —RIER, ES N openshift/console T
B,

LU RBIH#R T —4 MongoDB Standalone CRD, ZE>RFLEF LA Secret 1 ConfigMap B9 R EI A,
FYnBE Service, StatefulSet, Pod # ConfigMap :

#1119 CRD =6l

- displayName: MongoDB Standalone
group: mongodb.com
kind: MongoDbStandalone
name: mongodbstandalones.mongodb.com
resources:
- kind: Service
name:"
version: vi
- kind: StatefulSet
name:"
version: vibeta2
- kind: Pod
name:"
version: v1
- kind: ConfigMap
name:"
version: v1
specDescriptors:
- description: Credentials for Ops Manager or Cloud Manager.
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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.

1.4.5.2. »Z=H CRD

EEERTEHAMNTE CRD T2 LEHEE, SFEEMEMNREN T4 /NEA Operator BISER], FHiR#
—FFZ A Operator 2H & Bl — 2 S 2 /R i 2l i BB B B9 73

530, — Operator AT KB — NN AEFEF (M etcd Operator) RE— eted EEBELIHE T2 5
E, MUKk —A Postgres BiEE (FH Postgres Operator) LA FEIEEE,

Operator Lifecycle Manager (OLM) X BB& &£ fh AT FIRY CRD #1 Operator #1702, LU RBIXLE K,
INRFLEIEGEWIRRA, Operator FEFTHRMAZEIEAREL), FHHAEA Operator BIE—MNRSIKF, LA
2, WHAESRER Kubernetes HilR,

#* 1.8. »FH CRD

FE 3T W /R

28 FfZE CRD HI£FR, WHIE

Version TR API BIRR A, B

Kind Kubernetes XK H, WIE

DisplayName CRD B AR A BERR AR, WIE

feh MRS 1% 2H 4 B A) & & 1RO BE K2R A, DS
) CRD
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required:
- name: etcdclusters.etcd.database.coreos.com
version: vibeta2
kind: EtcdCluster
displayName: etcd Cluster
description: Represents a cluster of etcd nodes.

11.4.5.3. CRD £k

Operator AP EE T BWANETIE, WAETEER, Ea hIEHED CRD 12EER, HUK/NEES
YEh%&h alm-examples FEfE, FAE Ul TISETIZER, A F—FBE L

SRR — 4 kind FIFRZARK, 0 CRD & FRFIN MY Kubernetes X &R #) 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>"}}},
{
{"

"apiVersion":"etcd.database.coreos.com/vibeta2","kind":"EtcdBackup”,"metadata”:
""example-etcd-cluster-backup"},"spec":{"etcdEndpoints":["<etcd-cluster-
" <aws-secret>"}}]

name
endpoints>"],"storageType":"S3","s3":{"path":"<full-s3-path>",

awsSecret":

11.4.6. T f21Z89 API BRSS
5 CRD —#, f&H Operator BIfEF /3% APIService : & B 455

1.4.6.1. 1M APIService

INR CSV A APIService, BIF M Tifdd N EIREZFFHIY R api-server FIERE Kk HiZ{#tH group-
version-kinds,

APIService HE R {1 group-version —11iH, Ba % RFIH, URREBPEREMNARELE,
& 11.9. fiIF5 09 APIService REX

FB feid W /IR
Group H APIService 124t#%H, #0 database.example.com, W
Version APIService B9iRA, #0vialphai, IR
Kind THHAER APIService IREEHIHEY, R
&8 AR HtBY APIService BE 22 FR Wi
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T sk IR /IR

DeploymentName  HfZH) CSV E LBIERE R, F R APIService (FIHl  HE
B APIService SRUINE) . 1E CSV FEMTER, OLM
Operator RTEIRRT CSV InstallStrategy ¥ REFILE L
BIERE spec, MIRKIKE, NARF CSV EMERREREMN
%,

DisplayName APIService BN LT ELRRA, %1 MongoDB R
Standalone.

fak A% Operator Na{# 1% APIService B @tik, HAX B
APIService PR BER IR,

Resources &) APIService AIRETIA — K% 2 Kubernetes KR, © EiE
I ERRE25IE, BAFSMA b0 8% E BRIk
BN R INAEEZE N ARRF, MAFEIEZEM Service
Ingress #I,

BWSBIHER NEERIN R, A IEGRBEBIFRE S
K. B0, FFHEARLIE R ERBRERIRER ConfigMaps

R ERAE BE Ak
SpecDescriptors 51HBM CRD EAHEH, gy
. StatusDescripto
rs #l

ActionDescriptors

11.4.6.1.1. APIService KRl

Operator Lifecycle Manager (OLM) i 5t B MHE—IHB B APIService A3 E#E Service &
APIService HiR :

® Service Pod 1523 M5 APIServiceDescription B DeploymentName #BICECH) CSV EREHE
%IJQ

o FREBEHMSER—NHE CABRH/IEEX, H base64 JmiGey CA SR AZIFEN
APIService ¥iRH,

11.4.6.1.2. APIService IR UFH

BURETAERN APIService I, OLM B BARS BEH/IET N HIERK. BRFSIEBE— NS EFTERK
Service FRBIENLEB CN, FHERAZEN N APIService BRI CA A HIFAE L,

ZIEHE KB kubernetes.ioftls Secret FHETEERE A ZEH A, —/&H apiservice-cert WB R BT
MiNZE CSV 5 APIServiceDescription f4 DeploymentName = EXtHICEZFIERZE #Y Volumes ER 49 AR,

MRHAEE, NEBLEEAFMN VolumeMount th &M E LI BHFTE RS, XA ERERTI
HAZFRRE Y VolumeMount, LUERAEIBEE LR EKR, ATERMM VolumeMount BIBRIABEE N
/apiserver.local.config/certificates, EA1ERBZEMEMRINAE VolumeMount K E iz,

1.4.6.2. hFEM APIService

108



% 113 OPERATOR SDK

OLM A{RIEFRA TR CSV AT A APIService, BRTATIHIA group-version-kinds 7E i & % 2 /il
BRI &, JXFE CSV @Al APIService IR4tH0. FIFCHARE TR,

= 11.10. AFTM APIService FEX

FB feid W /IR
Group H APIService 124t#%H, #0 database.example.com, WhIE
Version APIService B9iRA, #0vialphai, IR
Kind THHAER APIService IREEHIZLEY, R
DisplayName APIService BB LA ELRRA, #1 MongoDB IR

Standalone.

ek A% Operator a1 1% APIService B @itimt, HAEX WIE
APIService PR TBER IR,

11.5. £/ PROMETHEUS EZE A& i 12

AIEENLA T Operator SDK i#7F Prometheus Operator IRt B W IEFF, KREXT Operator fEEH
FAIRR,

11.5.1. Prometheus Operator X%

Prometheus @— M HRRGILMAERTE S, Prometheus Operator 2013, BEEMEEEET
Kubernetes B9%&% (40 OpenShift Container Platform) Aiz$TH) Prometheus &%,

FINER T, Operator SDK R EIEEEBIEEL, A TFEEMERME Go-based Operator HEHEIREEIF,
LUMETEERE T Prometheus Operator BUSEEE L{F .

11.5.2. {8 IrES BB EX
TE{#F Operator SDK &£ FHIETF Go B Operator 1, U TEHBEATFERIZITHREFHN—RIET

I func ExposeMetricsPort(ctx context.Context, port int32) (*v1.Service, error)

IXLEFEHRAM controller-runtime /& AP 48 & M3, EAIATE 0.0.0.0:8383/metrics IR TSR,

BE— Service R FAFIIrEO, ~ZEFEEHET Prometheus 7% 0, MRS Pod B root Aff
BHNS, Service M RESMLIF O,

AR R BIEEIAEE A Operator SDK £ BIFFA Operator B cmd/manager/main.go XX {4 :

import(
"github.com/operator-framework/operator-sdk/pkg/metrics"
"machine.openshift.io/controller-runtime/pkg/manager”

)

var (
// Change the below variables to serve metlrics on a different host or port.
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metricsHost ~ ="0.0.0.0" ﬂ
metricsPort int32 = 8383 @
)

1-‘;J-nc main() {

// Pass metrics address to controller-runtime manager
magr, err := manager.New(cfg, manager.Options{
Namespace: namespace,
MetricsBindAddress: fmt.Sprintf("%s:%d", metricsHost, metricsPort),

)

// Create Service object to expose the metrics port.
_, err = metrics.ExposeMetricsPort(ctx, metricsPort)
if err 1= nil {

// handle error

log.Info(err.Error())

}
}
Q@ ERLAFRIHEN.
@ ERLAFIRHHO,

1.5.2.1. EdEtrmO
Operator {fFEE AMERER L A FIEFRHIIHO,

FRFH

e {3 Operator SDK £ M ETF Go B Operator

e ETF Kubernetes FI5EE¥ B 58 & Prometheus Operator

ff

L=

S

o TERTARKHY Operator cmd/manager/main.go X4 H, {Et4 var metricsPort int32 = 8383 —17
& metricsPort B{E,

11.5.3. ServiceMonitor %R

ServiceMonitor ;2 Prometheus Operator 2B —BE L FIRE X (CRD), A& Service X/ &
# Endpoints, BEZi&E Prometheus B #5XEE Pod,

TE{#F Operator SDK £ HIET Go B Operator 7, GenerateServiceMonitor() & BhE £ 7 {55 2
Service MR, FETF LI RER ServiceMonitor B E X ¥R (CR),

Hith 5w

® X ServiceMonitor CRD WE % 1¥18, 1ES[# Prometheus Operator 14,
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11.5.3.1. Bl|& ServiceMonitor %R

Operator #F& A {& F§ metrics.CreateServiceMonitor() Z3 BB EE RN 2 0ER 15 #2 Service BY Service
BRI, ZEEIEZHOIEM Service,

FRFH

o {#FH Operator SDK M E T Go # Operator

o ETF Kubernetes & E¥E EBE Prometheus Operator

Pt

e I metrics.CreateServiceMonitor() ZBIEREURINZE &R Operator X5 :

import(
"k8s.io/api/core/v1"
"github.com/operator-framework/operator-sdk/pkg/metrics"
"machine.openshift.io/controller-runtime/pkg/client/config"

)

func main() {

// Populate below with the Service(s) for which you want to create ServiceMonitors.

services = []*v1.Service{}

// Create one ServiceMonitor per application per namespace.

// Change the below value to name of the Namespace you want the ServiceMonitor to be
created in.

ns :="default"

// restConfig is used for talking to the Kubernetes apiserver

restConfig := config.GetConfig()

// Pass the Service(s) to the helper function, which in turn returns the array of
ServiceMonitor objects.
serviceMonitors, err := metrics.CreateServiceMonitors(restConfig, ns, services)
if err 1= nil {
// Handle errors here.

}

1.6. BB AN S 1 2Ll

1 Operator WERARH, EEERLAENEITREE SN LHEZIT, B, HEHE Operator ARIERF, X
MIERT, SEFERISIEENFIRERZ A Operator SEBIEH, XHEATHERRAE — NS SLEILE T
W, BEMSEFIEARER, BRMASMFES, REREES SLEIRM TIE,

BWMARBGF 2 LI AT kR, FFLEIEA & B B9 EAUE R -
® [eader-for-life : i Pod RBAFEMMPRI F RZHWAFN (BLLKEWIRRE) o XHELIET
BRI EBIRB NI FIZT (BR) o BXMITETRIIEREEHONT, Fm, HH5

Pod I F TR 24 KB s ERY, pod-eviction-timeout R ELHS: Pod M7 = EMIBRFIZ 1L
ZITHAR (BA 5m) . HEIES N Leader-for-life Go 14,
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® [ eader-with-lease : 45 Pod EHREFANTFHY), HELEEHFHELANBFUFN, HIMELIT
Pod #EfREAT, XML AR T EREITEZHNS, BEELEL TEENRENTEM,
15155 I Leader-with-lease Go 44,

Operator SDK BXIAJ5 F3 Leader-for-life SE3], EE MR Go A4, THEEXMNMAL, EREE, RE
SR RBIREEA B LA A,

AR RBIETR T a0l 68 AR X 50,

11.6.1. £ Leader-for-life 125414l

SZFN Leader-for-life 125 M &S, VEFE leader.Become() &7E Operator ik i 1TELE, BEEEiT 0
£ memcached-operator-lock 9 ConfigMap XA 1415 :

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)

}
.

INER Operator NMEEEERIZ1T, MR %R [E leader.Become() M LIEMEE R, LABKITZA0 S E25HE,
RE T EKM Operator By€r £ 22 A,

11.6.2. {# A Leader-with-lease £z 4 &

Leader-with-lease SEHI A8 f§ Manager Options 35 F LAE AT Sa% 2541
import (

"sigs.k8s.io/controller-runtime/pkg/manager”

)

func main() {
opts := manager.Options{

LeaderElection: true,
LeaderElectionID: "memcached-operator-lock"

}
mgr, err := manager.New(cfg, opts)
}
% Operator REEEHIZITH, Manager RTEFIIHRE—MER, RETERN Operator Bfa4 22

[F] LT3 4TS 0% 24 WL A1 32 ConfigMap. & FI@ 11 % & Manager #J LeaderElectionNamespace 2 7i3%
BEZMAZEN,

12


https://github.com/kubernetes/client-go/blob/30b06a83d67458700a5378239df6b96948cb9160/tools/leaderelection/leaderelection.go#L21-L24
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11.7. OPERATOR SDK CLI &%

A$EEIIC T Operator SDK CLI S8 S R EHIE*. :

I $ operator-sdk <command> [<subcommand>] [<argument>] [<flags>]

11.7.1. build

operator-sdk build & SR FA L FHERIHIT M. build E/E, HHRSTE docker AMIE, Z/&
WATTHE X B FE registry,

2 11.11. build 33K

¥ sk

<image> TIRMAREK, 10 : quay.io/example/operator:v0.0.1,

5 11.12. build 71
rid b
--enable-tests (bool) W TE SR AR A A it = 53 ST 4 ke fm R SR B Pt

--namespaced- FAFillit i ép 4 22 [A] BERSE L ER 2. BAIAE @ deploy/operator.yaml,
manifest (string)

--test-location (string)  MIifIE, BAINE : ./test/e2e

-h, --help fER 7 ER B I,

IR ET --enable-tests, build S5 IASMENNK ZHHISXH, [FEFMEIBSRE KD, FERE—
deploy/test-pod.yam| 34, FfiTFAFEEE LES Pod 217,

it Bl

$ operator-sdk build quay.io/example/operator:v0.0.1
building example-operator...

building container quay.io/example/operator:v0.0.1...
Sending build context to Docker daemon 163.9MB
Step 1/4 : FROM alpine:3.6

---> 77144d8c6bdc

Step 2/4 : ADD tmp/_output/bin/example-operator /usr/local/bin/example-operator
---> 2ada0d6ca93c

Step 3/4 : RUN adduser -D example-operator

---> Running in 34b4bb507c14

Removing intermediate container 34b4bb507c14
---> c671ec1cff03

Step 4/4 : USER example-operator

---> Running in bd336926317c
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Removing intermediate container bd336926317¢
---> d6b58a0fcb8c

Successfully built d6b58a0fcb8c

Successfully tagged quay.io/example/operator:v0.0.1

11.7.2. completion
operator-sdk completion 4 4 X shell completion, LMEERE, BREAHA H CLI 45,

£ 11.13. completion ¥

Foos b
bash 4 R bash completion,
zsh 4 X zsh completion,

5 11.14. completion f7ic

FRic feid
-h, --help ER 7 ER B I,
=1

$ operator-sdk completion bash
# bash completion for operator-sdk -*- shell-script -*-

# ex: ts=4 sw=4 et filetype=sh

11.7.3. print-deps
operator-sdk print-deps &3 = ¥TEl Operator AT MIER#T Golang @ FARA, FKIALLFIRAGATED,

£ 11.15. print-deps Fric

Frid Tk
--as-file LA Gopkg.toml #8 X TED4 4 S AR A
i

$ operator-sdk print-deps --as-file

required = [
"k8s.io/code-generator/cmd/defaulter-gen”,
"k8s.io/code-generator/cmd/deepcopy-gen”,
"k8s.io/code-generator/cmd/conversion-gen",
"k8s.io/code-generator/cmd/client-gen",
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"k8s.io/code-generator/cmd/lister-gen”,
"k8s.io/code-generator/cmd/informer-gen",
"k8s.io/code-generator/cmd/openapi-gen”,
"k8s.io/gengo/args”,

]

[[override]]
name = "k8s.io/code-generator”
revision = "6702109cc68eb6fe6350083e14407¢8d7309fd1a"

11.7.4. generate
operator-sdk generate 431l FAHF € &£ AX 28 LAMERIBEBF EE A,

% 11.16. generate F@ 5

Foah Uiy

k8s £ pkg/apis/ FETXTATE CRD API 21T Kubernetescode-generators, B
A, k8s R=iz17 deepcopy-gen X hFE BE L HIR (CR) KRB AR TN
DeepCopy() E#.

k

% E,E
FBREEFHFEE LFKREEM API (spec 1 status) B, EHITHEITIZHES.

i th o Bl

$ tree pkg/apis/app/vialphat/
pkg/apis/app/vialphai/
appservice_types.go
doc.go

register.go

$ operator-sdk generate k8s
Running code-generation for Custom Resource (CR) group versions: [app:vialphal]
Generating deepcopy funcs

$ tree pkg/apis/app/vialphat/
pkg/apis/app/vialphai/
appservice_types.go
doc.go

register.go
zz_generated.deepcopy.go

11.7.5. olm-catalog

operator-sdk olm-catalog 278 Operator Lifecycle Manager (OLM) B XX B SHR GBS,

11.7.5.1. gen-csv

115


https://github.com/kubernetes/code-generator

OpenShift Container Platform 4.2 Operator

5/ gen-csv Fap S AT ClusterServiceVersion (CSV) SEHH (AI%) BE LKIRE X (CRD) XHEA
deploy/olm-catalog/<operator_names>/<csv_version> H,

3 11.17. olm-catalog gen-csv #ric
Frid Uiy

--CSV-version (string) CSV B HBIE LA, B,

--from-version CSV iFHRIE L hRA, FE#ThRA &I,
(string)
--csv-config (string) CSV BB HHEEE. BME : deploy/olm-catalog/csv-config.yaml,
--update-crds {HA&# CRD ;& E#7 deploy/<operator_name>/<csv_version> F# CRD
SEH,
it

$ operator-sdk olm-catalog gen-csv --csv-version 0.1.0 --update-crds
INFO[0000] Generating CSV manifest version 0.1.0

INFO[0000] Fill in the following required fields in file deploy/olm-catalog/operator-
name/0.1.0/operator-name.v0.1.0.clusterserviceversion.yaml:

spec.keywords

spec.maintainers

spec.provider

spec.labels

INFO[0000] Created deploy/olm-catalog/operator-name/0.1.0/operator-
name.v0.1.0.clusterserviceversion.yaml

11.7.6. new

{53 operator-sdk new 4 & Gl ## Operator N FATERF, FHIRIEHI AR <project_name> £
(/%) BINTEBRER.

& 11.18. new S

B8 sk
<project_name> i B BB R,

£ 11.19. new Frid

Pric sk

--api-version L $GROUP_NAME/$VERSION &= 23189 CRD APIVersion, 0
app.example.com/vialphal. 5 ansible st helm £&—FE{EHH,

--dep-manager B M EANEETIE RS, 590 KB —RFEH, (EIAE : modules)
[dep|modules]
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Frid
--generate-playbook
--header-file <string>

--helm-chart <string>

--helm-chart-repo
<string>

--helm-chart-version
<string>

--help, -h

--kind <string>

--sKip-git-init

--type

Go WAEAAERA

% 113 OPERATOR SDK

sk

X Ansible playbook #28, & ansible & —EEA,
AEATERK Go XMHInBIX 48R, %% hack/boilerplate.go.txt.

FAEIA Helm Chart <url>. <repo>/<name> A&k #A1E Helm
Operator,

BT AriE K Helm Chart BY Chart 2% URL.,

Helm Chart BO%sERRAE.  (RRUIAME : &HFTHRE)

ERAEMABB .
CRDKind, %1 AppService. 5 ansible st helm £ & —FE{EHH,
FEFME AR Git FiEE,

ZHHAIEH Operator X3! : go. ansible st helm, (BiAfE : go)

$ mkdir SGOPATH/src/github.com/example.com/
$ cd $GOPATH/src/github.com/example.com/
$ operator-sdk new app-operator

Ansible Tii B {f A /5 &6

$ operator-sdk new app-operator \

--type=ansible \

--api-version=app.example.com/vialphai \
--kind=AppService

1.7.7. add
{5/ operator-sdk add @5 R NI B RINRGEI R EHIR, 4 SR IM Operator B R B 3KiZ1T,

#F 1.20.add FH5

Fs ek

api 7z pkg/apis T HFTHIB E L HIR (CR) I API E X, FiEdeploy/crds/ T4
BB E L HTRE X (CRD) M1BE L HTR (CR) X4, 1R
pkg/apis/<group>/<version> FEEFE API, liZepSAaER, BRROME
Ro

17



OpenShift Container Platform 4.2 Operator

FAS fiih
controller 1z pkg/controller/<kind>/ FiRn#TiR6I2E, EHIZEHEFER

pkg/apis/<group>/<version> Tk 1% B %% @11 operator-sdk add api --
kind=<kind> --api-version=<group/version> & Y 8 CR KH, NE
pkg/controller/<kind> B 7F7E1% Kind 893251283548, NIZSSAATE
=, #EROHIR,

crd #h0 CRD #1 CR XX#$, <project-name>/deploy BEWIEEE. FE --api-
version # --kind Fric 34 B #THI Operator N AT,

e PRI CRD X144 : <project-
name>/deploy/crds/<group>_<version>_<kind>_crd.yaml

e FTERKHEI CR XX {H4 : <project-
name>/deploy/crds/<group>_<version>_<kind>_cr.yaml

5 11.21. add api Fric

Pric ek

--api-version (string) L $GROUP_NAME/$VERSION #%& = £1# CRD APIVersion, 0

app.example.com/vialpha1,

--kind (string) CRDKind (%1 AppService) .

add api i i <1

$ operator-sdk add api --api-version app.example.com/vialphatl --kind AppService
Create pkg/apis/app/vialphai/appservice_types.go

Create pkg/apis/addtoscheme_app_v1alphai.go

Create pkg/apis/app/vialphai/register.go

Create pkg/apis/app/vialphai/doc.go

Create deploy/crds/app_vialphal_appservice_cr.yaml

Create deploy/crds/app_vialphal_appservice_crd.yaml

Running code-generation for Custom Resource (CR) group versions: [app:vialphal]
Generating deepcopy funcs

$ tree pkg/apis

pkg/apis/
addtoscheme_app_appservice.go
apis.go

app

L— vialphat

—— doc.go

—— register.go

—— types.go

add controller it <4l
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$ operator-sdk add controller --api-version app.example.com/vialphai --kind AppService
Create pkg/controller/appservice/appservice_controller.go
Create pkg/controller/add_appservice.go

$ tree pkg/controller
pkg/controller/
add_appservice.go
appservice

| L— appservice_controller.go
L— controller.go

add crd Hiti =<l

$ operator-sdk add crd --api-version app.example.com/vialphat --kind AppService
Generating Custom Resource Definition (CRD) files

Create deploy/crds/app_vialphal_appservice_crd.yaml

Create deploy/crds/app_vialphal_appservice_cr.yaml

11.7.8. test

operator-sdk test #p 5 B[ £ A&l Operator,

11.7.8.1. local
@it local Fa4, EAMIZITER Operator SDK IMIKAEZRITEM Go M,

& 11.22. test local ¥

S Uiy
<test_location> e2e M HBIGIE (40 ./test/e2e/) .
(string)

£ 11.23. test local it

Pric 50

--kubeconfig (string) £589 kubeconfig &, FXIAE : ~/.kKube/config.

--global-manifest LRFREHMNERZE, BIME : deploy/crd.yaml,

(string)

--namespaced- TR, SRERTRIAELRRE, RE

manifest (string) deploy/service_account.yaml. deploy/rbac.yaml 5

deploy/operator.yaml &3 E|—i&,

--namespace (string) INERIEZRE, NAEEPZTINIAENmEZZEE (40 operator-test) . Bk
TE : ww

--go-test-flags (string) ~ Ef%iEE go test LA 5% (a0-f "-v -parallel=2") .
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Prid ek
--up-local {8/ go run FEAMIZ1T Operator, MIEVENEEFRMEKIZT,
--no-setup 2RI IR O,
--image (string) FHRS5MAEEERPEENRIEARD Operator HifR.
-h, --help ER 7 ER B I,
it

$ operator-sdk test local ./test/e2e/

# Output:
ok github.com/operator-framework/operator-sdk-samples/memcached-operator/test/e2e 20.410s

11.7.9. up

operator-sdk up e B E A&t %A XE5) Operator I F &4,

11.7.9.1. local

local ¥4t I8 Operator Z# 3Lk JF sh A H AL 25 A Operator, 1% Z #6304 AT E
kubeconfig S {43&1jj[F] Kubernetes &%,

5 11.24. up local S
BH ek
--kubeconfig (string) Kubernetes Eoi& XIS 4R, BAINE : SHOME/.kube/config

--namespace (string) Operator MR EB L £ LMHRZEHE, BRIME : default

--operator-flags Aith Operator IRER EMIFIL, =fl : --flag1 valuel --flag2=value2
-h, --help R ER B I,
it Bl

$ operator-sdk up local \
--kubeconfig "mycluster.kubecfg” \
--namespace "default" \
--operator-flags "--flag1 value1 --flag2=value2"

LUFRBIERBIA kubeconfig, BNEBRINRIMR R ZE[FIMEZE, F7 Operator B irid. BERA
Operator Frit, & Operator /AN E AN GNIR1Z5%T0, Hlg0, X FERfR resync-interval FRic By
Operator i)t :
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I $ operator-sdk up local --operator-flags "--resync-interval 10"

MREITRERASKINGREERENGZZEE, EER --namespace 7L K E K Operator WM E A
EBE R (CR) BIALE :

I $ operator-sdk up local --namespace "testing"

ELIX—BH, B Operator i/ 57 4032 WATCH_NAMESPACE If 40 &£, XAl @id
Operator AHY utility B9 k8sutil.GetWatchNamespace 358

11.8. Bk

11.8.1. Operator Wi B & F

Operator-sdk CLI £784 Operator B4R AENH T, AT ERENEKMXHNE KHER
ﬁgo

11.8.1.1. £F Go % H

{5 8 operator-sdk new S EMRBIE T Go B Operator TH (BRIARE) GELUTERERMNXXE :

X/ Sk &

cmd/ & manager/main.go X, %X =2 Operator EREFF, X fFL4)
b= HEESR, ©R1E pkg/apis/ TEMAAEEE LFKRE XL, FHE5)
pkg/controllers/ ~8IFTHE 12125,

pkg/apis/ BEE LB E LFIRE X (CRD) # API 9B E, A BEEHmHE
pkg/apis/<group>/<version>/<kind>_types.go xx#, NENTEIR
REUTE SLAPI, FIEHRHIER 5 XA LU X L FTRA T,

pkg/controller % pkg @EEFIZFLI. B EERE
pkg/controller/<kind>/<kind>_controller.go 32, LAE X33
SLERHETE Kind BHRE BB RIZH,

build/ B E BT Operator B Dockerfile FIi A,

deploy/ BE&M YAML BH, BATFEM CRD. #%i& RBAC #1F Operator FREH
Deployment,

Gopkg.toml 1 1Z Operator A ERIKHITNAET Go Dep S&H,
Gopkg.lock
vendor/ golang vendor X%, SEWHRLLTIE 5 ANBRA SRR A HhE

A, Go Dep AIE#HEEHE vendor,

1.8.1.2. &£F Helm B9Ti H

&/ operator-sdk new --type helm & 54 BIETF Helm B9 Operator EH (BAIAKE) @ELUTER
FSTHHF -
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https://github.com/golang/dep
https://golang.org/cmd/go/#hdr-Vendor_Directories
https://github.com/golang/dep
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X/ STk i

deploy/ BE&M YAML EH, BATEM CRD. #%i& RBAC #1F Operator ZBEH
Deployment,

helm-charts/<kind> B&{# M helm create &M T#HAER Helm Chart,
build/ BE A THE Operator B Dockerfile #1492 #IA,
watches.yaml @& Group. Version. Kind # Helm Chart fiIi&,


https://docs.helm.sh/helm/#helm-create

	目录
	第 1 章 了解 OPERATOR
	1.1. 为什么要使用 OPERATOR？
	1.2. OPERATOR FRAMEWORK
	1.3. OPERATOR 成熟度模型

	第 2 章 了解 OPERATOR LIFECYCLE MANAGER (OLM)
	2.1. OPERATOR LIFECYCLE MANAGER 工作流和架构
	2.1.1. Operator Lifecycle Manager 概述
	2.1.2. ClusterServiceVersions (CSV)
	2.1.3. OLM 中的 Operator 安装和升级工作流
	2.1.3.1. 升级路径示例
	2.1.3.2. 跳过升级
	2.1.3.3. 替换多个 Operator
	2.1.3.4. Z-stream 支持

	2.1.4. Operator Lifecycle Manager 架构
	2.1.4.1. OLM Operator
	2.1.4.2. Catalog Operator
	2.1.4.3. Catalog Registry

	2.1.5. 公开的指标

	2.2. OPERATOR LIFECYCLE MANAGER 依赖项解析
	2.2.1. 关于依赖项解析
	2.2.2. 升级自定义资源定义 (CRD)
	2.2.2.1. 添加新版 CRD
	2.2.2.2. 弃用或删除 CRD 版本

	2.2.3. 依赖项解析方案示例
	示例：弃用从属 API
	示例：版本死锁


	2.3. OPERATORGROUP
	2.3.1. 关于 OperatorGroup
	2.3.2. OperatorGroup 成员资格
	2.3.3. 目标命名空间选择
	2.3.4. Operatorgroup CSV 注解
	2.3.5. 所提供的 API 注解
	2.3.6. 基于角色的访问控制
	2.3.7. 复制的 CSV
	2.3.8. 静态 OperatorGroup
	2.3.9. Operatorgroup 交集
	交集规则

	2.3.10. OperatorGroup 故障排除
	成员资格



	第 3 章 了解 OPERATORHUB
	3.1. OPERATORHUB 概述
	3.2. OPERATORHUB 架构
	3.2.1. OperatorHub CRD
	3.2.2. OperatorSource CRD


	第 4 章 在集群中添加 OPERATOR
	4.1. 安装来自 OPERATORHUB 的 OPERATOR
	4.1.1. 使用 Web 控制台从 OperatorHub 安装
	4.1.2. 使用 CLI 从 OperatorHub 安装

	4.2. 覆盖 OPERATOR 的代理设置

	第 5 章 从集群中删除 OPERATOR
	5.1. 使用 WEB 控制台从集群中删除 OPERATOR
	5.2. 使用 CLI 从集群中删除 OPERATOR

	第 6 章 从已安装的 OPERATOR 创建应用程序
	6.1. 使用 OPERATOR 创建 ETCD 集群

	第 7 章 查看 OPERATOR 状态
	7.1. 状况类型
	7.2. 使用 CLI 查看 OPERATOR 状态

	第 8 章 创建 OPERATOR 的安装与升级策略。
	8.1. 了解 OPERATOR 安装策略
	8.1.1. 安装场景
	8.1.2. 安装工作流

	8.2. 限定 OPERATOR 安装范围
	8.2.1. 细粒度权限

	8.3. 故障排除权限失败

	第 9 章 在受限网络中使用 OPERATOR LIFECYCLE MANAGER
	9.1. 针对受限网络配置 OPERATORHUB

	第 10 章 CRD
	10.1. 使用自定义资源定义来扩展 KUBERNETES API
	10.1.1. 自定义资源定义
	10.1.2. 创建自定义资源定义
	10.1.3. 为自定义资源定义创建集群角色
	10.1.4. 通过文件创建自定义资源
	10.1.5. 检查自定义资源

	10.2. 管理自定义资源定义中的资源
	10.2.1. 自定义资源定义
	10.2.2. 通过文件创建自定义资源
	10.2.3. 检查自定义资源


	第 11 章 OPERATOR SDK
	11.1. OPERATOR SDK 入门
	11.1.1. Operator SDK 构架
	11.1.1.1. 工作流
	11.1.1.2. 管理器文件
	11.1.1.3. Prometheus Operator 支持

	11.1.2. 安装 Operator SDK CLI
	11.1.2.1. 从 GitHub 版本安装
	11.1.2.2. 通过 Homebrew 安装
	11.1.2.3. 通过源代码编译并安装

	11.1.3. 使用 Operator SDK 来构建 Go-based Memcached Operator
	11.1.4. 使用 Operator Lifecycle Manager 来管理 Memcached Operator
	11.1.5. 其他资源

	11.2. 创建基于 ANSIBLE 的 OPERATOR
	11.2.1. Operator SDK 中的 Ansible 支持
	11.2.1.1. 自定义资源文件
	11.2.1.2. Watches 文件
	11.2.1.3. 发送至 Ansible 的额外变量
	11.2.1.4. Ansible Runner 目录

	11.2.2. 安装 Operator SDK CLI
	11.2.2.1. 从 GitHub 版本安装
	11.2.2.2. 通过 Homebrew 安装
	11.2.2.3. 通过源代码编译并安装

	11.2.3. 使用 Operator SDK 来构建基于 Ansible 的 Operator
	11.2.4. 使用 k8s Ansible 模块来管理应用程序生命周期
	11.2.4.1. 安装 k8s Ansible 模块
	11.2.4.2. 在本地测试 k8s Ansible 模块
	11.2.4.3. 在 Operator 内测试 k8s Ansible 模块

	11.2.5. 使用 k8s_status Ansible 模块来管理自定义资源状态
	11.2.5.1. 本地测试时使用 k8s_status Ansible 模块

	11.2.6. 其他资源

	11.3. 创建基于 HELM 的 OPERATOR
	11.3.1. Operator SDK 中的 Helm Chart 支持
	11.3.2. 安装 Operator SDK CLI
	11.3.2.1. 从 GitHub 版本安装
	11.3.2.2. 通过 Homebrew 安装
	11.3.2.3. 通过源代码编译并安装

	11.3.3. 使用 Operator SDK 来构建基于 Helm 的 Operator
	11.3.4. 其他资源

	11.4. 生成 CLUSTERSERVICEVERSION (CSV)
	11.4.1. CSV 生成的工作方式
	工作流

	11.4.2. CSV 组成配置
	11.4.3. 手动定义的 CSV 字段
	11.4.4. 生成 CSV
	11.4.5. 了解您的自定义资源定义 (CRD)
	11.4.5.1. 拥有的 CRD
	11.4.5.2. 必需的 CRD
	11.4.5.3. CRD 模板

	11.4.6. 了解您的 API 服务
	11.4.6.1. 拥有的 APIService
	11.4.6.2. 必需的 APIService


	11.5. 使用 PROMETHEUS 配置内置监控
	11.5.1. Prometheus Operator 支持
	11.5.2. 指标帮助函数
	11.5.2.1. 修改指标端口

	11.5.3. ServiceMonitor 资源
	11.5.3.1. 创建 ServiceMonitor 资源


	11.6. 配置领导选举机制
	11.6.1. 使用 Leader-for-life 选举机制
	11.6.2. 使用 Leader-with-lease 选举机制

	11.7. OPERATOR SDK CLI 参考
	11.7.1. build
	11.7.2. completion
	11.7.3. print-deps
	11.7.4. generate
	11.7.5. olm-catalog
	11.7.5.1. gen-csv

	11.7.6. new
	11.7.7. add
	11.7.8. test
	11.7.8.1. local

	11.7.9. up
	11.7.9.1. local


	11.8. 附录
	11.8.1. Operator 项目构建布局
	11.8.1.1. 基于 Go 的项目
	11.8.1.2. 基于 Helm 的项目




