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- type: olm.gvk
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group: etcd.database.coreos.com
kind: EtcdCluster
version: vibeta2
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Operator 2FA] 2} Operator, sl & £<4 & & 2 g o)l = 33k o 714 9] 4512 2 z}A] Operator
Bt RS A dEstr i FR=E A Alo]d 5 5 Y o Operator 24 2k vhd 71wt
7HE RO E AREste] ZFE R a0 A 7] A & W =staL 1A #Eldte AP At 28 v &
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34
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oz Mg 44 Bl ¥ 5 AAW, ALED KA B AL LHFAEAAY YA Qe
WAL SV F e B 5L FEE S AeUh

43 2] API (¢]:(mode=semver) & & 539 91Y 7]
NnrlgRE g Aoz WEad F UdFULh R SR §A R A s 5 /e S T35
E AHEA AR 8 oF & Y T

%
.
T
O

penShift Container Platform 2 2] =& ¢&) 519 =+ A
7HE RO f X AR o2& 755 A dvke Aol M 2 A

>
et
i
=
e
st
S
32
RS

11
Y

2221949 B +x

el =g 7] shel A 2elel A 3 7 e AR TS AgEa 22 4 4 thopm CLIE £E
g Eel% ol Fala shsl HA B = A ste] 8218 EFUThCLIE S48 RE
=3te] 2 F7haAskA Ao g o,

vl 7b 20 vhed 2 .gitignore v} 2} ol | 5L -4 = 9] ol ths & A 3k ot o] 9l .indexignore v} &
Apg-afo] 1A 8 5 2z o

.indexignore 1} ] o

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

I*.json

*.yaml

**/objects/*.json

**/objects/*.yaml|

AGEI A B AL A dolobe e AAT + A FAH LS AAA T 2 714 9] 539 7] 9 7}
21 Blobg W el 3he) B el A d sk Aol FEITh 24 /)8 9 & USON i YAMLY
AHUTHAGE 2 BE R A FAT FHS AT BaE ey

R R
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catalog

— packageA

| L—index.yaml
— packageB

| |— .indexignore
| F— index.yaml
|

|

—— objects

L— packageB.v0.1.0.clusterserviceversion.yaml
L— packageC

L— index.json

3 FzE U AF T2 7 o9 e} AN LHE AGEI DR AYE T4,
g4 A By stg et 9l gz 2E ddgee B

2.2.2.2. 2=7]u}

b 7w Tt R e NAAAﬂﬂiﬁ%Q UE CUE Qlof AFF S 7]WES = 3}
t}. t2 _Meta CUE 27| rt= R E 31 7]l ek 2 1 Blobo] #5423 oF 3t& & 4] &

_Meta 2~7] 1}

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

// package is optional, but if it's defined, it must be a non-empty string
package?: string & ="

// properties is optional, but if it's defined, it must be a list of 0 or more properties
properties?: [... #Property]

}

#Property: {
// type is required

type: string & =

// value is required, and it must not be null
value: !=null

}

al

e

o] Abefol U ¥ CUE 27 nl= &4 8 21 0 2 7hE 5 oA &= ¢t Ut} opm validate ™
Fol &= CUESIA 2+ 3HAl & 3717F o AW B7bs @ 571 F34 A7 e

OLM(Operator Lifecycle Manager) 712 &£ 2o A &= & 2] OLMe] 7]& 3| 71 %] & HE 7 o]
7l ¢] 2~7] 7} (olm.package, olm.channel, olm.bundle)= A& 34 o}

et 3

ofr
fr

7}her & 71.9] 7} Operator = 7] ] o &
g

3}3] s} ¢] olm.package blob, 31} o] 4] olm.channel blob,
&t} o] %] olm.bundle blobo] & 2 31

o},

3
a9
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e

al

2 E olm.* 271t OLM A o] 27| npg 0 2 o kg U th AL &AL A A 27 vks 273
ZH 13} o] A5 H FAFE AFE-Sf oF gy T

2.2.2.2.1. olm.package 2 7] u}

olm.package 2~ 7] v}= Operatorol] o gt 9| 7] %] == W E}el| o] H & B 2 FH o} o] ol = o] 5, AW, 7] &
AE d ofo] Fo] Pt

] 2.1.olm.package 7] v}

#Package: {
schema: "olm.package"

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

// A description of the package
description?: string

// The package's default channel
defaultChannel: string & ="

// An optional icon
icon?: {
base64data: string
mediatype: string
}
}

2.2.2.2.2. olm.channel 2~7] v}

olm.channel 27| vl= s 7] 2] Wi o] 2d, A o] vl M= &5 H sl S Aol = oA & 4

BRsi=E
w

s

€2 217 olm.channel Blobel] &0 2 x3td 4= JX| 7 A E shute] vk 3l o AFH T

ot

Feol gho] o] AR I BE AR T 22 S TE WS 4
Seluof el =0t gl A o] The RE A BA S trues S sloF g

o] 2.2.olm.channel 7] v}
#Channel: {
schema: "olm.channel"
package: string & 1=""
name: string & 1=""

entries: [...#ChannelEntry]

}

#ChannelEntry: {
// name is required. It is the name of an "olm.bundle’ that
//is present in the channel.

14



name: string & 1=""

// replaces is optional. It is the name of bundle that is replaced
// by this entry. It does not have to be present in the entry list.
replaces?: string & 1=""

// skips is optional. It is a list of bundle names that are skipped by
// this entry. The skipped bundles do not have to be present in the
// entry list.

skips?: [...string & 1=""]

// skipRange is optional. It is the semver range of bundle versions
// that are skipped by this entry.
skipRange?: string & 1=""

2.2.2.2.3. olm.bundle 27| v}

—

3.olm.bundle 27]n}

schema: "olm.bundle"

package: string & ="

name: string & 1=""

image: string & 1=""

properties: [...#Property]
relatedlmages?: [...#Relatedlmage]

// type is required
type: string & 1=""

d 2.
#Bundle: {
}
#Property: {
}
#Relatedimage: {

// value is required, and it must not be null
value: !=null

// image is the image reference

image: string & 1=""

// name is an optional descriptive name for an image that
// helps identify its purpose in the context of the bundle

name?: string & ="

27%. OPERATOR o] 3]

L EA
o 7wk 7t 2 2 A7)k AZ T F = A9 HEHH o] H YUt type ¥ == value E =9
T uE aRH o2 XA st TAE YU o] #2499 JSON == YAMLY = &
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OLM< o oFel olm.* 3 FAE AL§-3o] B /b4 %4 593 thAl g o e

2.2.2.3.1. olm.package &4]

olm.package 42 971 %] o] &3 M AL FFUth o= HEL D5 Ao, o] 3 &£ F AT
3] shub7t 9l o of Fu ok packageName «éE‘: =2 249 package 2 =9} d X5 ©F 5w version
e Fad on A Mrlolojof Fth

o 2.4.olm.package &4
#PropertyPackage: {
type: "olm.package"
value: {

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

2.2.2.3.2. olm.gvk &4

olm.gvk <74 & o] W&l A A3 3= Kubernetes API€] GVK(:*/HJ x%/ 2)2 gt o] B4 L
OLMOﬂH o] &7l 45‘51 HES AT APIS FLI CVKE Udste e e 5402 g8t

£ ol AH& g Ytk GVKE Kubernetes GVK 758 F<4) oF g th.

o 2.5.0lm.gvk &4
#PropertyGVK: {
type: "olm.gvk"
value: {
group string & 1=""

version: string & 1=""
kmd string & I=""

2.2.2.3.3. olm.package.required

olm.package.required </J 2 o] 5ol D a3 th& 7] A &] 71 4] o] & Bl v 9IS Aok
HE 550 das BE 714 $A44 ta] OLME Uyd ¥ s 712 & 5 v § 9lof] o g S8 2=H
o Operator7} 4 2] & o] 9J&=%] &<l gt} versionRange 2 =+ & & 3 ¢ 1] v A (semver) ¥ 9] o of
Eashes

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

o 2.6.olm.package.required 44
versionRange: string & 1=""

‘ #PropertyPackageRequired: {
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27%. OPERATOR o] 3]

2.2.2.3.4. olm.gvk.required

olm.gvk. requwed 4]0 o] HEof I Q3 Kubernetes APIS] GVK(ZE/HMA/EFF)S HAYIUth HE
E50] Q3 BE GVKEA A tisl] OLME o] & Al &-8f= F 2] 2 H of] Operator7t 4 x| = o] l=4] &
o1&t} GVK= Kubernetes GVK A5<& &5l oF

o 2.7.olm.gvk.required <4
#PropertyGVKRequired: {
type: "olm.gvk.required”
value: {

group string & I=""

version: string & ="
kmd string & I=""

2224 .71&219] 4

o 7|k 7t R O E ARE st b R O {4 B A7t Operator F#lo] A B S840 S & 5 A
&t} Operator 244 2}+= Operatorol] th 3k Operator® 7128225 o|u] A A 7| ] &l 71221 +

A )4 2 Operator A2 =28 Jhdw 29 £= a8 el el HAE ) A Yste] Agwa
=29 =329yt

.
gz 4 5 of

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

image: quay.io/etcd-
operator/index@sha256:5891b5b522d5df086d0ff0b110fbd9d21bb4fc7163af34d08286a2e846f
6be03
- name: prometheus-operator

image: quay.io/prometheus-
operator/index@sha256:e258d248fda94c63753607f7c4494ee0fcbe92f1a76bfdac795¢9d84101
eb317

2. A HLE TR B FxoA A Tt RIS At S2AHES AY I

name=3$(yqg eval .name' catalog.yaml)
mkdir "$name"
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yq eval .name + "/" + .references[].name' catalog.yaml | xargs mkdir
for I'in $(yq e '.name as $catalog | .references|] | .image + "|" + $catalog + "/" + .name +
"/index.yaml™ catalog.yaml); do
image=$(echo $I | cut -d'|' -f1)
file=$(echo $I | cut -d'|' -f2)
opm render "$image" > "$file"
done
opm alpha generate dockerfile "$name”
indexlmage=%$(yq eval ".repo + ":" + .tag' catalog.yaml)
docker build -t "$indexImage" -f ”$name.Dockerf|Ie .
docker push "$indexlmage”

OLM(Operator Lifecycle Manager)¢] 2l ik ¢l 2 2 & W5 o] v] 7] 3 &) v el o] €] & W74 & % g1
o2 7hFs) ok Aok AU T

E4B US| AYEIE FAR G AEA F & Fol P MER Jadel = HAcky /g s ok §
Utk o121 2 /ol wheh 24 ¥ o] 48 AFE Al Qo] =8 Al shel W £ ¥ Sl A
a0l = A E AHg el BHE WES Yol Asfof Utk AP WES FA =L AGE A o]
E¥E 49 OLME AX 5 W5 S tha] A8k g,

e bz et ol e o] Mol AgE s B /A Abl vk A&

o Ad A HES o]y
olm.channel blob¢j] &

ot

LEE

3% o

r

mlr{ )
o W
[
P‘E
k]
v
oy
K-
v
i
:>fl—_'1
i
9
o
N
et
pou)

o NZEAadol= AR A1.2.2HE HA(A: 1.2.4)S 2] =P A7 1.3.00] o]v] g 2H H
$1.3.09] A2 22 et o 8 & el ol E3te] 1248 AU " 5 AT
2.2.25.2. 22 A9

e e s e o8& A2 Aojo] 44w Pu a2 el ofof Ytk AR ol u] X Yo
o= thg wA 7L E g of of Fith

1L axAel Agea geaEe s A Ao ddo =gy

2. AR oA S WEST W R AERT AL THe sl HE shg R ol ES &
T =

]_
Ak 4= 9l = = :latest == :<target_cluster_version>3} 7+o A #AH g2 X &) S AL

U,

2.2.2.6.CLI A}

opm CLIE Abg-3te] 5t 7wk Az A4 d @ A8 e AHex 4o 71e = phe] & FashilA

>

HAIA] 2.

off

s 7wt 7hE = Ael o AEE opm CLI B & ol thd = #M = CLl & & 3=

2.2.2.7. A5 3}
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27%. OPERATOR o] 3]

Operator 23 A B 72 =1 7 A| # S A= CI/CD $ A5 =25 AHgotH 7= 4 A8 = A5 s
R0l FHUTh AR R 54 BelAE 0 49 S FYSHE S GitOps AH-ESHE W= ske] of 2]
2 ARG+ ALy

b

ﬂllO ofi

o dE S0 97X 9 o] R FEE Ul o] EsIY] g PR(pull request) 23 A7 . 4 € WA S
FP S A=A Felggdyt

e Jl=tE 7 ¢ju o] E7} opm validate % 25 & H&st=x &

rO
b
W
o

o AulolEE HE B 7tE R o|v A F27F AR, 7FEE 2 oA 7 EH 2H oA A F A
o= AP H s 2 7] A 9] Operator7} x4 o2 AAE 5 A A FdH

o old AAE EH3t=PRS A5 o2 HEF YT

2.3.OPERATOR Z g & = 4t &0 H

o

| A ol A = OLM(Operator Lifecycle Manager) ¥ Operator SDKE 3Z$+5}o] Operator 2Z 2] o 9] 2.9}
S e Ak oM AT

e

2.3.1. 94k Operator Z & 9] ¢ = & o]

Operator CSV, v U #| 2~ E, W eldo| B & o] Fo] A Ad AUt} o] 3 T4 &
Bl A X 4= = L-73F ¥ A 2] Operators 4 4 o).

2ol A & o] ] x]= Operator v Y #| 2 E o A W =&} 51 shite] M58 3= HEH o]y o] H]
t} M E o] u] ] = Quay.io ==& DockerHub ¢} 7+-& OCI(Open Container Initiative) AFF 7 H] o] 4
E

2313.7lg 21 &2

Tt E 7 2A= o Z Aol S A stE= CSV, CRD, 371 A ¢ 8] A Eg U th

23.14. 144<

A 'd2 Operatore] JUlo]E 2EY S Ao stal 52 o)A Qulo]EE mj Xt vl AHEH UL sl ==
g Ao Hal wHL 7z U ol 2 S0 stable 2] 'd ol &= Operatore] & ¢4 2 ¢l v d o] 7}
SHE ARE HA o7 FHE o] dHUTh

Operatoro = ol 2] 7R ] A de] A&+ Aom 54 Ao et A B 2aH A vl oA = sl g Ad

o] el Ext E

2.3.15. 44 3 =

A FEs dEd 54 A HA Ao ES YERE Y

2.3.1.6. FH 2H AH] =¥ A
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CSV( &2/~ El A/ H] = B/ %)= Operator M EFE| o B ol X A4 8F& YAML mj Y S| AE 2, OLMo| Z&f &
B9 A4 Operator® Aal ol A& A QAU 23, A%, ¥ A7 22 AR AL7} A o] 28 A5
= H AH8-= = Operator Z1H| o] o] v =] o} 34| A| &+ = W Efvl] o] ] Y Y T}

99 0.9 RBAC 7% 3 9] 371 vk Abg-shi CR(AHE A 4 9] 2] 2:2)3} 3Fo] Operator 418 5=
0 Bad & PR 220l 7]E Fun

=

2317. 554

Operator= &8 2=H 9| & t}& Operatore]] 550 & F AFHh o & E0] Vault Operator= H]
o] 8] X &4 AlF 3} #H sho] eted Operatorell F<E Ut}

OLMS A= &7 w5t (G ¥ = E ¥ 2 o] Operator 2 CRD7F S8 AH | AXH L= slo] 4 3=
S AGUTh ol &9 544 & B4 CRDAPIE F5 6131 91717 EE WS #elo] gl ez 104
OperatorE o} A X80 24 3| 48 4= 9l & YT}

il

N
w
% 00
rO
jin)
[
o
=
B

o

Ao A o/E) 2~ o]p]x]= RE B A o] CSV U CRDE £ 3}slo] Operator HE ol thal J B E L3
o] u o] 2 o] m] K| (H] o] H W] o] 22 Y AR) & ‘/}F/P‘TE‘%E} o] ¢l ~ = F 2] 2~ F o) A] Operator 7]
s 295kl opm CLI &5 AH8-8ted OperatorE F7Fst AU Al A st WA 082 {4 #2] 4 U F

i) mlo rlr il

SN

2.3.1.9. 4 % A ¥

A A 2L CSVE AHF o2 A stAY g ol =st7] S8l A st= Aldtd &

1>
I
I
I3
o

2.3.1.10. Operator group

Operator group2 &Y 3+ Y] ] =3 o] 2~of v L ¥l 2 & OperatorE OperatorGroup @ 24l E & 4 5}
o

oA U daso] = 55 Ee I 2E FEoM CRE =AY -
2.3.11M. 7717
s G olA 7)== 2F B3 3 9| Operatore] ®& de] 2~ W < st dade g gy 2

s ¥
2% Operator B} 212 CRD$} 7] CSV mj U | 2 E o] A o Q o] AFY T

23112 A 2E

R ~Egl= 2tz BE A HA WA 9 o] d o] =% x3HE Operatore] | E o| v X & A &35}

= o] el o] 21 k.

2.3.1.13. Subscription

A H 2z g e WA AR S 5 ste] CSVE HA B2 2§ o

23114, geo|E e =
oo = 27 = 7 A B e 2L E ]9l gulo] = e Zsh fA1SA CSV AL W AR T

ATE
t}. Operatorg AR AR stAY 54 HAS AU E = dFUTE HulolE 2 == HA o]
13 of) 7

Fhgol whet R ol A ¥ F7H 2 0% o) YT

2.4. OLM(OPERATOR LIFECYCLE MANAGER)
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27%. OPERATOR o] 3]

2.4.1. Operator Lifecycle Manager 7| @ ¥ ] &2

o] 7}o] = o 4] = OpenShift Container Platformel] /] OLM(Operator Lifecycle Manager)& % sl= 7|
Holl thgk 7 8 & AT o

2.4.1.1. Operator Lifecycle Manager#?

OLM(Operator Lifecycle Manager )& OpenShift Container Platform & 2] 2~ ¥ o] 4] 4 8 ¥] = Kubernetes
vl o] Bl B off Z2] Al o] A (Operator) 2 ¥ XH] 298] 2ho] ZAbo] E-5 A A, Ul o] E, #e] st ] =&0]
Hu ot Operator 8| ¢l ¢ =] 4R 2, A o] 3 253t = o 274 7H5 3k W] © & Operators

A EF AAY 2= 22 EZ YTk

19 2.2. Operator Lifecycle Manager 32 =2

Operators Lifecycle Manager

Install and update across clusters
Namespace A Namespace B

Operator manifest Cluster catalog Apps Apps

OLM-2 OpenShift Container Platform 4.9¢] 4] 7122 0 & A&l &1 o] & B3] el 2 A= =9
2 oA A3 ¥ = Operatorg A A 2 28 o] =8kaL A &= A 7S Fof e 5= )5 Yt} OpenShift
Container Platform §] ££ & 2] 28 #2827} OperatorE A X & 4= 9= g A S A Z3taL, 28
¥ o A3 = = Operator 792 25 AFET 4 = A = AgHS

ARl A9 opd A&7 ot ol = A ZH] A A S Faf vlolEHl o], RUEE, Y] Ho]H A
H| 28] I A 22 A stal 74 5 95Ut Operatoroll A 8l G A 4] & A & 517] W= Yot
241.2.0LM g4

t}2 CRD(AF&#F 4 2] 2] 42 A 9] )= OLM(Operator Lifecycle Manager)oll A A o] s} a2 &2 gy o}

¥ 2.1.OLM 42 Catalog Operatoro]| A] #&] 8= CRD

e ols A9

=

ClusterServic  csv N EeA A e ol B YU T o] & W o] F, WA, olo] 2, A5 P&

eVersion(Csv 2ol t}.

)

CatalogSour catsrc off = Al o] AL 4 s CSV, CRD, |71 A 9] 2] =X Eg] Yy th

ce

B2k A sub H 712 o] A S F4ske] CSVE HAl FEl = FA

InstallPlan ip CSVE Aoz dAstAY 2ol =5t7] sl A st Aldtd g4
= E=29dyr
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I AL ola A

OperatorGro og FY 3y Y 29 o] 0] v £ X & OperatorE OperatorGroup ¢ =

up AEZ At U Ldo]l i BE e 2l AE FFo4 CRAHEA
Aol Blai)S AR

OperatorCon - OLM# OLMej| A} #2] 8}+= Operator 7F 541 1@ & A A g ).

ditions Operator+= & FEl = OLMo) B 31317] 9] &) Status.Condltlons

ot 2y
[e}

of@lolel] 24 & 4 gy Th

2.4121. 2828 Au 2 8 A

CSV(& 7] £ E] #] 8] = B] 7)== OpenShift Container Platform 28] 2~Ejol| A A3 =2 54 v A 9
OperatorZ e Ut} =8 2 o] 4] OperatorE 4l &) 3 o] OLM(Operator Lifecycle Manager)% A
&= Operator W EFe| o] ol A 473 & YAML v Yo 2 E Yt}

o] 2] gk Operator ¥ |}l o] Bl = OLMo] Z 2] 22 F of A Operatorﬂ A& A SHA A& H == fA] 8
SL AR B 8 Operatorﬂ A HH JH ol E 2§ Wil dg B rE A gt Tl :—5‘_&%‘141:} ol& 71&
G A A ] A7 2z ES O]} FAFG YT OLM 9 71 @A = rpm, deb == apk ¥ =2 44 st+=
GHA 2 e HAANQ

CSVell = Operator ZE o] o] v x| 2} &7 2l & =] = vl Bt o] B 7} £ = v o] & Hl o] = ©] 5, H
A, 47, 2, g EAEY P2, 29 2 AR E A AL IH H o] 28 A 9= H A U T

CSV+= Operatorg A& sh= vl 223 7l& A B o7 = Fyth(a: RBAC 713, 28 &~H 8 A
3, A X Ak B 3tal AR EHE CR(AFEAF A 9] 8] & 2)). o] AH = OLMo| H 83t gl A~ A s}
3L OperatorE Wi £ &2 A ot= WH S A FH T

2412271821 &2

7”%%?;3 s ditd oz Adoly YA EEG A GE ¢/ gL oju g FFxste] v R o] B A %
= Y ey Yl OLM(Operator Lifecycle Manager) & 71g 2 1 A5 # 2] 8}o] Operator ¥ s &
4_/\4 S A A3 A %] Yt} OpenShift Container Platform € &£ 2] OperatorHubOﬂ e 2= =N A

of A ZﬂJ‘O}“ Operator= %A gt}

2 AR

FH2H A= | £ #E - ZF2H AFH - 74 - OperatorHub 3 o] 2] & AFE-3to] S8~
oA A stE 7tE 2 1 Aol A Al F 3= A A Operator 558 & A FH T

CatalogSource 2 =4 E 9] spec2 PodE 4 sl= W X+ Operator Registry gRPC APIE A &3l =
AMH) 29 FAl sk WH S VYERE Y Th

kind: CatalogSource

metadata:
generation: 1
name: example-catalog ﬂ
namespace: openshift-marketplace 9

¢ 2.8. CatalogSource ¢ B A E 9] o]
annotations:

‘ apiVersion: operators.coreos.com/vialphat
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olm.cataloglmageTemplate: 6
"quay.io/example-org/example-catalog:v{kube_major_version}.{kube_minor_version}.
{kube_patch_version}"
spec:
displayName: Example Catalog ﬂ
image: quay.io/example-org/example-catalog:v1 6
priority: -400 @)
publisher: Example Org
sourceType: grpc
updateStrategy:
registryPoll: €)
interval: 30mO0s
status:
connectionState:
address: example-catalog.openshift-marketplace.svc:50051
lastConnect: 2021-08-26T18:14:31Z
lastObservedState: READY Q
latestimageRegistryPoll: 2021-08-26T18:46:25Z @
registryService:
createdAt: 2021-08-26T16:16:37Z
port: 50051
protocol: grpc
serviceName: example-catalog
serviceNamespace: openshift-marketplace
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e address Z =7} )& grpc: OLMo] XA ¥ F4 oA gRPC APlo] A4 & Al &=
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kind: Subscription
metadata:
name: example-operator
namespace: example-namespace
spec:
channel: stable
name: example-operator
source: example-catalog

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

| o 2.9.7}g =2 1 &2 5 FZ351=Subscription 2 B A E 9] 4

F7teas
® OperatorHub ©]3f
® Red Hat #| ¥ Operator 7}& 2 71
o Iy AH JtEE L A FT}
* TIERI $AES

® CLIZ A}&3}e] Operator 7FE 221 A2~ e H 7]
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e kube_major_version

® kube_minor_version

e kube_ patch_version
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kind: CatalogSource
metadata:

generation: 1

name: example-catalog

‘ a] 2.10. o] v A] FEB o] Y TS ET 29| o

| apiVersion: operators.coreos.com/vialphai
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namespace: openshift-marketplace
annotations:
olm.cataloglmageTemplate:

"quay.io/example-org/example-catalog:v{kube_major_version}.{kube_minor_version}"
spec:
displayName: Example Catalog
image: quay.io/example-org/example-catalog:v1.22
priority: -400
publisher: Example Org

L
spec.image Z = ¢} olm.catalogimageTemplate =2 o] & t} A H 749 F41 2] &eld
o = specimage R =8 HolgYth T4 0] AR THs @ EATYO 2 S E A o

Flg 2 228 A4 9 spec.image 7H o = oA Y ).
spec.image d =7} A4 5 A] a1 F4 o] ALg e 3 E AMFL

= A
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Kubernetes 1.22 = A}-& 3} OpenShift Container Platform 4.9 S 2] 28 o] 7 ¢ o] A o A 9]
olm.cataloglmageTemplate 2] & t}3 o|n| %] Zx =2 gl F L}

I quay.io/example-org/example-catalog:vi1.22
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24123. 48239

Subscription @ 2.4 E o] A A o] sl 4]/ H A7 S Operatorg A x| slel & 9 =& Yebyyh
Operatore} 71222 2225 A4 3= A2 A 9 gl A=Yyt

B2~ Operator 7| X oA L= 2D QU EE A B 5082 £ A = ey
Y E} Ao _E._ A E 73 OLM(Operator Llfecycle Manager) & /\1 H /\-EL%US% E3] S 2gHoo A &

Subscription 7} A] <

apiVersion: operators.coreos.com/vialphai
kind: Subscription
metadata:
name: example-operator
namespace: example-namespace
spec:
channel: stable
name: example-operator
source: example-catalog
sourceNamespace: openshift-marketplace
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OperatorE 4 % g4 t}.

o 2.1.InstallPlan 2 B4 E 9] o]
apiVersion: operators.coreos.com/vialphai
kind: InstallPlan
metadata:
name: install-abcde

namespace: operators

spec:

approval: Automatic

approved: true

clusterServiceVersionNames:

- my-operator.vi.0.1

generation: 1
status:

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

phase: Complete

plan:
- resolving: my-operator.vi1.0.1
resource:
group: operators.coreos.com
kind: ClusterServiceVersion
manifest: >-

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

status: Created

- resolving: my-operator.v1.0.1

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

name: webservers.web.servers.org
sourceName: redhat-operators
sourceNamespace: openshift-marketplace
version: vibetai

status: Created

- resolving: my-operator.v1.0.1

resource:
group: "
kind: ServiceAccount
manifest: >-

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

status: Created

- resolving: my-operator.v1.0.1

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

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

status: Created

- resolving: my-operator.v1.0.1

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

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

status: Created
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yth 2¥ t43 Operator & 0.1.32 A x| 5} o] A of] A %] 3F Operator WA 0.1.2E5 tf A gL t}. o] A
F el A4 %] g+ Operator 7 0.1.3°] 2} 4 | =9} A x| st™ 2 o] =7F ek T

2.4.312. g ol= AR
OLMe] 7E Jag o= A2 = a3 ZFYth
e Jlgr= 7 A2 Operatordl] ) & &l o] 4e] fHlo]ER el o] Eg ).

o OLME 7}g= o] L3 A4 vixlo] £Y @ w744 Operatore] B ¥4 Ea) v 23

U,

H % o] Operator7} o} %]
w ol 412k 5 7] F A of

W AGEIE ATHI FH 7 DA 2E FhE F 28 FH 2 AR E ol 27k A sk B
§10] OLMel A 323 3158 9 Qulo| 28 7bd & & 95U

Y25 AYH = CSVe o

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

7] CatalogSource % A} CatalogSource?] t}23- o 4| & 118 514 A] 2.
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a¥ 2.6.fHlolE A1 H 7]

[] channel Package

Old CatalogSource

etcd

ClusterServiceVersion

alpha

v

etcdoperator.v0.9.2

JECETIS

® 7] CatalogSourced] 9l+= =& Operatorol = A CatalogSourced]] &

e A CatalogSourced] = ¥

etcdoperator.v0.9.0

'

etcdoperator.v0.6.1

g0l §2HYh.

H dEl o] E7} ob A A A H A

2.4.3.1.3. «{ & Operator 2 A

A ¥ A CatalogSource=
A= CSVE Al Al oF gt} o] 242

I olm.skipRange: <semver_range>

o] 7] 4] <semver_range>°l =

7HgR2 A dHlclES
o st wd BE7E = A5

24

o A s =

2=9] & 2 OperatorE W) | 3}+= vt} Operator

— replaces previous version

New CatalogSource

etcd

alpha

v

etcdoperator.v0.9.2

CEE R

2y 23 s ™ 3] Operators
skipRange

semver }o] B &) 2] o) A XY

=
_l—/}:l]a

etcdoperator.v0.9.0

'

etcdoperator.v0.6.1

& E Operatord] = A CatalogSource] &

FEUoh

s A W e B4 ol

=5 = A9 A H 238 A o sourceNamed|

G A 5ol

o) 2=
A A

27%. OPERATOR o] 3]

A oA ol 94

A B

)
v

=5

replaces} =] v+ o 2] OperatorE A4 &
AbEste] T 7 A F

Y,

Y,

ol skipRange 47 ¢] 2131 & A A 2] © Operatore] H ¢
OLMo] 21 ] HAl 507 o] Efg Yt}

A" 2o A =
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3. 71 Ay H7] 240 FFHE A ABEAHA A HE T E 22 Ad =
4. NB 2P A H = BE &~29 dA) Operators o A| 3} = th& Operator.

skipRange 7} 3l = CSV 9] o

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

2.4.3.1.4. z-stream X g

upol] W o] F U 7§ z-stream = ) %] 2] 22 o] H z-stream E 2] 2 E BF WA &) oF )
OLME wlo] A, mlo] ] = S X S F &KX dornz g Z o gulE 2 =9k A =3 of 3y
o}

Z OLM2 o] A CatalogSourceol| A ¢} 7+o] 2] T E 7142 4= glojof alaL o] A 7} FALsHA A
CatalogSourceo]| A ¢} 7+o] e == A A & 5= gl ojoF gt}

9 2.7. 44 Operator 2 A

[ Channel Package ClusterServiceVersion — replaces previous version
Old CatalogSource New CatalogSource
etcd etcd
alpha alpha

etcdoperator.v0.9.3
etcdoperator.v0.9.2 4—
etcdoperator.v0.9.0 +— etcdoperator.v0.9.0 4+—
! '
etcdoperator.v0.6.1 etcdoperator.v0.6.1

o] e} =l = thgol HAHY k.
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® 7]= CatalogSourceol 2l & & Operatorol] & A CatalogSourceol] @ thA] dt&o] 9l &Y
=8
® x] CatalogSourceo°l 3= & Operatorof] = A CatalogSourceol] @< thA] §&-o] Q)& th

e o]zl CatalogSource?] X & z-stream & 2] 27} A] CatalogSource?] # 21 z-stream 22| 22
ol Efg Yt}

me g EFg syt g Rt EAE e

slom 1= 7t

o NgId gy aYgE =
o]} % 9 E

Eal
o e A%

)

2.4.4. Operator Lifecycle Manager &4 &2l
o] 7}o] = o] A &= OpenShift Container Platform¢] OLM(Operator Lifecycle Manager)S AF-& 81 & 44
a4 W CRD(AHE&-AF G 9] gl A A o)) 2o & gfo] ZAto] Fof] thsl] 7Heks] A ™ o

24.41. &4 gl AR

OLM2- 43 <l Operatore] &4 241 8l g 8o = gho] ZAPo] 5 w2 Pyt OLMej A A 8f
= A= ohFe Wl ol A yum 2 rpm3} 22 71 EF 29 A A o 7] A] ] Zpeb {AFU o)

221} OLMol & §AFaH Al 8ol = A uha o 2 s walx] e ot 71x] Al ek 2 70] A&t =
Operator7} a4+ A8 5] 31 ¢l o = 2 OLMo|| A A 2 7] 25 8}%] 9= Operator | E 2 2| 3617 %=
= gy

Z OLMO| A the-< S8 a1 =] ¢olol st}

o AlFTFg=EA

o

[7} & 2 3} Operator Al EE A %] g t}.

® Operatorol] 44 thE OperatorE sl 4] © 2 OperatorE fJHl o] E3U T}

=45 e metadata/ =t o] 9l = dependencies.yaml 3} oj] 1} & & o] 15U o}
o] d2 e Atgol™ A= A4 <l Operator WA <& o5& A7 3h= Hl W AHSH Y Th

TEE ESde 5 F3S AAS] Sl ZF e i gt type D=7 23 E ] AFU Th A A H
o) ]

olm.package: ] %3 -& 57 Operator B A o] t) &+ F54 & e}
o] 23} 5} 7] %] B] M o] semver &2 0 2 ¥3tE|ojol Ut a2 5
O]]%>0-515—4-7E1'%]j-]3—_]]ﬂ-§_?;|‘§_;q ‘]%}\9}\/\]4]_4—

e olm.gvk: gvk &3 o+ = mum CSVe] 7] CRD 2 API 7] ¥k A}& 3} §-A}8HA| GVK(Z22/H
A/EF) AEE S THEZ S ARFS F AFUT 9 ﬂi% &3l Operator 2 2= &

T &5, APl == HA bﬂ’d% T A TS+ AdFU
t}L- o A ol M = Prometheus Operator 2 etcd CRD9l| tfj 3l £ 355 %] 4 ghu o}

dependencies.yaml 3} & ] <]

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

24.43.%% 712 44

Operatore] £&£A4 S =5 LM(Operator Lifecycle
o]

[}
Manager) 9] &4 gl x}

AE T U .O
=983 %_ Oper ator/] QT /\}6101] 7H3 A 5He 84S A4 3y t} Operator
2 A} B = AFE Aol Al = W Ehek F 5 1S f18l ol H g A d o] ofE A o] Foj R =X o]d st A o]
Zzg93 2= 9l th

2443171221 9459

OpenShift Container Platform 22 2 o] 4] OLM<& 7}gk = 1 i

OperatorE &<l t}.

ru{ru

el 3L A = of] A}

ofo
ot
-+
%9,
rr

CatalogSource 2. 2 A E 2] o

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

CatalogSource QHAE riori
A9 E Fost= t‘o%‘%z‘fﬂ?}%HE}.
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o

e B A4E Helsts FHE e F A7 Ay T

2.4.43.2. 42 <A

7t 2 21.2] Operator 9 7] A = AF-& 27} OpenShift Container Platform & 2] =g ol A -5
golE ad 2 Ad Yt A d & nlol e 2(1.2,1.3) == 2 2] X Wl = (stable, fast)<l|
HolE 2ER S AlFete vl AHE S = dF U Th

E:) !

& A3 71 A] ol AA ¥ A D o] ThE Operator2 $54 5 552 5 dFUth o & Sof WAl 1.29]
Operator+ stable 2 fast A4 = 5o &A1& 4= 5t

7 571 Aol &= 7] Bo] Ado] 9or g 7] Rol opd Ade] ST R AL gHOR FEA
$FEY S e AT ol de Ade FAL A o) B AHd £o TG

2.4.433. A2 Y <A
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o] A Fd A Hell= TEH5A S TFte 4 A dFUTh d & 50 et #71 A &
o 21 Operatoroll A= &L g API A E & A g3 o

Tggn)
i e

°1%*¥%X}7H1Héﬂ%*ds *ﬂ*é’%‘ﬂ Aol ES FalsHE AL b}e}wu} l—‘é— 235 A4 89
=3

A el e= JulolE 2 Zol A 1 o] = Al Operator7t Ayt Al d sl =ol| A F5A4 S
&8 WA A =gy

2.4434. 71t A oF 27

71 A F& FE A A Fste Al oF 27 ¢ = OLMA = E 8 3k AH&- 2 el & e oL &<l B A

Z7} Al eF 2 0] ZHE U T

2.4.43.41. A B2 A F 27

MEBEIAHA A F 212 HEEIAHAE S5 5 9= Operator A/ ES ZH Y FUTh M EAAHA
© F 454 Aol 3k AHg AR Al F Al 2k 2719 ok Operator 7 Z & 228 o] 1= 4% A Operator——
25t A 71 OperatorE Al& Gl o] ESA & HAAFth

2.4.43.4.2. 97| A Ak =A

shutel vl o 2o o] = Uj of] & A 3k 9 71 2] €] 5 Operator7} Al & 5 4] &5 4 A5

24.44.CRD 1ol =

OLM-L CRD(AF&-A} A o] 8] A2 A 2])7} 43
A2 ol =gt CRD7F of 8] CSVe| &3t=
CRD7} i 2ol =g Y ot

o @A) CRDe| 7]& ¥ 2 ¥ z1-& 2% 4] CRDe] 814

*

o CRDAZT WA AZAE 7|E REQAAEAEEAIEA A glAAE A CRDY AZ A7)
alo s A5 o fFadych
F7tEas
e A CRD ¥ &7}

® CRD ¥ A S == A7

TEFES AT = Y AHE 8 s ofF Y th

APl == 54 w9 Operator ¥ 9o w2}

Ommwn_ﬂﬂ%ﬂ F7stAY A A 5 AF U T &4 Operatoro 4] & -3F= APl
olm.gvk &&4 & A1 74 5“4 t}. o] o )&t of 2] = t) 21 olm.package A °F =71S A A et= A Y
=3

Hand 24

API w7 o] o] & Kubernetes 4 8 A] o] ] = Kubernetes 2=E} 2] Operatoro]l 3] & =)= W74 Apat-S A5
Gyt ol 21 & WA e 7S AFEsHH APIZE o] A M 3t 5 8kH = 7] -9 Operatorol| 4 API ¥
=5 Qo] APIE U ol ET & &5t
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Operator &< 5-2] 39 o] = API Bl o] SEHEA S Sl st= 2 2= T Operator7l o] =3t )
2 AFsteA gdste v SReHA 45 5 Jg iy

& =W &3 2AEUTh
® TestOperator v1.0.0°}| 4] = vlalphal API ¥ # 2] MyObject 2] &~ 2~ E5 A & gLt}

® TestOperator v1.0.19] 4 = A & = spec.newfield= MyObjecte] F7}3} 4] 7t o] 7 3] vialphal
Ayt

Operatorol spec.newfield= MyObject &) 420 22 &= 7] 50] Z Q3 <

= A5yt olm.gvk A oF =
ARS 2= OLMoj| A TestOperator v1.0.09] o}d TestOperator v1.0. 10] Q237

Ao Atst=

oAl R T
7H5 g 7% APIE A 38t 574 OperatorE vl g ¢aL = %% 71 olm.package #| °oF =715 |
Aot HEpe AF TG

=R R RS R e L B R s R R R
Operator= APl A1) 2 @ CRD9} 722 S8 2~E W99 | 228 A 2317 o
o %4 3} Operators 8l g 54 0] o2 2u 2o B3t Auo|E2 BHQ
.
7he ¥ 7 F AU WS A SHA v Al 9. = & Operatorst S& 314 == w9 33 913 9
| WA E AASYA L. o & U4>100<2004Jr F2=

712 &)z} 2} & 2] Operator 2 2= OLM Y] A d & S8l Hulo|EVF PSS WA {02

1 D‘ U 71E B =AH A g gk ul o] EVF Al F = H Operator 2 A7} o] & W & of| Al
HolEd & A& el = A2 2 73yt &5 o Hd A& At 54 AgtaA 24
QA Ze FAg Ak JulolE 2EH S Yoyt

e

al

L

S 2] 2H #E A= Operator 2 27 A ¢ 45 5& Ho|& = lEUTth

Rid

Seiut s of she el M BT ol 2l A Ar) H 3
A FES A she] 54 v A e S A Thel: > 1.0.0!

F7tEas

e Kubernetes A% A: APl 17

& U th = skt e] Operator7F A1 4 | APIE
= &}

dependencies:
- type: olm.package
value:
packageName: etcd
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https://github.com/kubernetes/community/blob/master/contributors/devel/sig-architecture/api_changes.md#readme

27%. OPERATOR o] 3]

version: ">3.1.0"
- type: olm.gvk
value:
group: etcd.database.coreos.com
kind: EtcdCluster
version: vibeta2

OLM< EtcdCluste

r£ A 33l Operatore} v 21 0] 53.1.021 OperatorE Al-8-3lo] o] e 2 A4S =
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2.4.5. Operator groups
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o] 7lol = oA = OpenShift Container Platform 2] OLM(Operator Lifecycle Manager)oi| 4] Operator
groups= A&k W S ZFeFshAl A ey oh
2.4.5.1. Operator groups # 2]
OperatorGroup 2] &~ 2=0f| A A 2] 3}+= Operator group | 4| = OLM|| A 4 %] $F Operatorel t}3F HY E
TA S A ¥y v} Operator groupS % 8] Operatoro] & @3 RBAC Al 2~ A3HS A S tiA vl g =

Ho] 25 et
Ul isol 2 MEE 3R FRE 249 F2 02 A3 CSV(E ] 2E A H| 2 B )9
olm.targetNamespaces 5 NS Aol A5 o] 5y th o] 3418 Wl Operatore] CSV ¢l 28 20 2 25
Sl E ol Z2A A H Yo
2.4.5.2. Operator group % ¥ 4
o2 Z710] =5 Operator7} Operator group ] # W= 7+ Ut}

® Operator®] CSVE Operator groupd &< &+ W) 9] 25 o] 2~of gl Th

® Operatore] CSV A %] == o 4] = Operator group©] th Ao = 35}
Ut

fr
=
i
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i_l,‘
o
[
2
m
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o

CSVe] A x| == InstallModeType 2 = 2! 1.-& Supported = == X H Ut} CSV Aol & the
4] 7}4] InstallModeTypes= 4 d A% = A E7} £3HE = AdHFU T

¥ 24 4% 2= 2 X9 5= Operator groups

InstallModeType 47

OwnNamespace Operator7} AHA] ] ¢ Z=3i| o] =& A &) 5= Operator group <] ®IH &
AFH

SingleNamespace Operator7} al1}2] W] o] 2= o] 22 & 412 8= Operator group 2] 1 <
T sy

MultiNamespace Operator7} vl = o] 25 F 7l o]/ A€ Sl+= Operator group ] H ¥
o AFY T

AlINamespaces Operator7} Y] 9 28| o] 22 2% A & &}+= Operator group 2] W o <
AFUTHE vl g 23 o] = A2 s 0 24D (™).

3
CSV AFekell A InstallModeType 3t =-o] A ks A2 o2 X &t 7]E 5o A A
A& FFT F e drEAdstL T FES AdeA de Aoz FFUnt

2.4.5.3. 04 ] 9 5 o] 2 A B

spec.targetNamespaces vl 7]l 1 5~ & A}-8-3}of Operator group 9] th Ul 29| o] 2~ 9] o] 58 H A &
o7 AR F YFUch

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

Ei= 2h 418 7] & spec.selector ) /] 55k F7 ALE-Shel U] 9 2 0] 28 AP T £ 24Uk

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

name: my-group

namespace: my-namespace
spec:

selector:

cool.io/prod: "true"

o

spec.targetNamespaces & 53l o 2] U] Y &9 o] 2~ & L} <L 5171} spec.selectors -3l
2 A7) 2 A4 5s L npah A 1% ¢kt Operator group 2] o)A u] Q 25 o] 2~
70 ol el ik A o] g5 e oM A AE F AFHTH

v

spec.targetNamespaces % spec.selectorE = t} % ©| 5l spec.selector’} FAH Ut = &
o) 2~ o] 2 A & 3}= global Operator groupS- #] 4 3t A spec.selector 2
spec.targetNamespaces = & t} A4 &3atd FU ).

]

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

name: my-group

namespace: my-namespace

AEl g v ¢ 29 o] 9] geld A E = Opeator group?] status.namespaces ©jj 7]} ¥ o] T A H Ut &
=1 Operator group 9] status.namespacec] = A}-§ %<1 Operatore] X & U] 9 23 o] 25 Z A}l of 3

= =Nl EAE(" el 2EH Y

2.4.5.4. Operator group CSV +4]

Operator group 2] W1 CSVel| &= thg3 22 F4 o] syt
4 4
olm.operatorGroup=<group_name> Operator group 9] o] &5 * 35y}
olm.operatorNamespace= Operator group¢] ] ¢ 2=3j| o] 22 Z 33 o}

<group_namespace>
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4 4
olm.targetNamespaces= Operator groupe] T4k v Q) 25| o] 2~ M &l A}&F-S 1}
<target_namespaces> date 4EE T EAES TS Y

e

al

olm.targetNamespaces & #| 2| 3t =& F4 2 CSV BALE o 3 th CSV E-A &9
~] olm.targetNamespaces =41 & A ksl HW E 7ho] A} Y| Y Ao A8 BA & &=
sls U o

2.45.5. 43 ¥ APl 4

GVK(=z5/ Bl Fl/ & 7)+ Kubernetes API2] 1 IDY) Y t}. Operator groupel| A A ¥ 3l GVKel o g A

1 = olm.providedAPIs F4] o] % A g Yt} —2,—*4 7ko <kind>.<versions.<group>°%. &2 FA @ #2414
2,935 Fg Y th Operator group ] & &4 HH CSVol| A 75 st= CRD % APl AH] 2] GVK
7h Y o
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PackageManifest 2] &~ 2~ & A 3 5F= 2] &4 W CSVelA OperatorGroup @ B 4] E o] t}-3- o A

= el Ezsh,] q_

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

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

2.4.5.6. 2 & 7] 4k ol A 2= A o]
Operator ve] 44 9l Al 7] 9] 2228 o o] A HUI T 2 o Fol &= Th &3} o] Bhl 3} YA S
ZejaE o @AY )t A4 E B YA 2ol EeEy o

2oz 9% SEL RS
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<operatorgroup_name>-admin

<operatorgroup_name>-edit

<operatorgroup_names>-view

27%. OPERATOR o] 3]

A3l of 5= eha

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

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

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

& RBAC #2222 CSV7) AlINamespaces A %] R =2 R E Y| Y Ad o] 25 2 A}ELAL o] f-7}

InterOperatorGroupOwnerConflictl 2 sf] el 7} o} d $F CSV 7} Operator group @] €4 w7} 2 w)
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o
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e

282y 9

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

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

A4

<kind><¢] 5 A}

*
[ ]

A 2

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

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

<kind><¢] 5 A}
e create
e update
e patch
o delete
A 2

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

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

=

22 o

<kind>.<group>-<version>-view <kind>¢] 524
e (get
o list
e watch
A 2

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

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

<kind>.<group>-<version>-view-crdview apiextensions.k8s.io
customresourcedefinitions <crd-name>¢] 5

A}
e (et
A =

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

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

X 2.6. API A u]| 20| A 7z} APl 2] 220 tja] A S8 28 9T

2829 9% A
<kind>.<group>-<version>-admin <kind>¢] 524
° *
A 2

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

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

46



27%. OPERATOR o] 3]

229 9% A
<kind>.<group>-<version>-edit <kind>¢] 524
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apiVersion: apiextensions.k8s.io/v1 ﬂ
kind: CustomResourceDefinition
metadata:
name: crontabs.stable.example.com g
spec:
group: stable.example.com 6
versions:
name: vi ﬂ
scope: Namespaced 6
names:
plural: crontabs G
singular: crontab ﬂ
kind: CronTab @)
shortNames:
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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"] 6
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"]
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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
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apiVersion: v1
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- apiVersion: stable.example.com/v1
kind: CronTab
metadata:
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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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apiVersion: "stable.example.com/v1" 0
kind: CronTab @)
metadata:
name: my-new-cron-object 6
finalizers:
- finalizer.stable.example.com
spec: 9
cronSpec: " * * * /5"
image: my-awesome-cron-image
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NAME KIND

my-new-cron-object CronTab.v1.stable.example.com
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I $ oc get crontabs
I $ oc get crontab

I $ oc get ct
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I $ oc get <kind> -0 yaml
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$ oc get ct -0 yaml
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apiVersion: v1
items:
- apiVersion: stable.example.com/v1
kind: CronTab
metadata:
clusterName: "
creationTimestamp: 2017-05-31T12:56:35Z
deletionGracePeriodSeconds: null
deletionTimestamp: null
name: my-new-cron-object
namespace: default
resourceVersion: "285"
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selfLink: /apis/stable.example.com/v1/namespaces/default/crontabs/my-new-cron-object

uid: 9423255b-4600-11e7-af6a-28d2447dc82b
spec:

cronSpec: ™ * * * /5 ﬂ

image: my-awesome-cron-image 9
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I $ oc get packagemanifests -n openshift-marketplace
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OperatorE A EA2IH A= | Y /\Jﬂ o] ~of = OperatorA 4 %] ==, = AlINamespaces *=
+ SingleNamespace = = ¢} I %] 5} Operator group©] ¢ o] oF gt} A %] 5} = Operator
]Aﬂ AlINamespaces= A& 31+ 73 -9 openshift-operators 4| ¢ 2~ o] 2~ % A g} Operator
groupeo] o] m] glF Y.
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21} Operatorol] 4 SingleNamespace & =5 A}-8-3} 31 & A 3 Operator group©] $l+ 7%

ol & A4 sl oF o,

e

al

o] g A 2e] Q) &4 v Ao 4= SingleNamespace = =2 A d u 502
OperatorGroup % Subscription 7} 2] A4 & 2522 2 Ut}

a. OperatorGroup 71| Al YAML 3} S k54 t} (o: operatorgroup.yaml).

OperatorGroup 2. = A E 9] &

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

b. OperatorGroup 7} A = A A g o}
I $ oc apply -f operatorgroup.yaml

4. Subscription 7j A YAML 3}l & 4 4 5o OpenShift Pipelines Operatorel] Ul 9l =3 o] =& &
=g t}(el: sub.yaml).

Subscription 7 A o

apiVersion: operators.coreos.com/vialphai
kind: Subscription
metadata:
name: <subscription_name>
namespace: openshift-operators ﬂ
spec:
channel: <channel_name> g
name: <operator_name>
source: redhat-operators
sourceNamespace: openshift-marketplace 6
config:
env:
- name: ARGS
value: "-v=10"
envFrom: a
- secretRef:
name: license-secret
volumes: 6
- name: <volume_name>
configMap:
name: <configmap_name>
volumeMounts:
- mountPath: <directory_name>
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name: <volume_name>
tolerations: @
- operator: "Exists"
resources:
requests:
memory: "64Mi"
cpu: "250m"
limits:
memory: "128Mi"
cpu: "500m"
nodeSelector: @
foo: bar

AlINamespaces 4 x| = == A} 3} H openshift-operators v 9 2~ o] 2= x4 g
t} 1 9o = SingleNamespace 2 %] R EE AFESIE S A HE A Y| 2F o] AE AA

553 Operator®] o] &4 4t}
OperatorE A F3lE 71427 4 229] o] YUY th

FhgEa 220 ¥ Y 2 o] 29 YTt 7] 2 OperatorHub 7Hg 2 2 4229l &= openshift-
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envFrom v} 7] W< AE oL o] 87 M4 E A& As BES Fol T
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¥
Y
ttlo
o
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E‘ﬂ
L
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volumeMounts 1| 7] ¥ == OLMoj| A A A &t Pode] BE ZAE o] o] &x)) 3] o} 5=
VolumeMounts 222 A 9] 31 t}. volumeMount 7} &4 3} %] &= BFL A x3= 4%
OLM¢9j| A OperatorE vl 22 31#] E3Hy o)

tolerations vjj 7] ¥ 5= = OLMoj| A AJ A gt Pod <] 3] & Qa2 &58 o]t}

resources 1 7]l == OLMo| A A A 3k Pode] B E AdH oy o] st gl 22 Ak 2AS
Ao gy

nodeSelector 1 7] HH == OLMol| A A A 3 Podol] tf & NodeSelector = % <] gt}

5. Subscription ¢ 2 A EE A g}

| s

o] A]

oc apply -f sub.yaml
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1. startingCSV Z =2 d A sl =4 ¥4 9] Operatoro] U] Y 28| o] A28 M EAI Y=
Subscription 2 24 E YAML 34 & A AU 7tE 2 29 o] & vl o] 9l 749 Operator
7t Ao 2 g ag ol =5 ¢ EE installPlanApproval 2 = £ Manual = 44 gt}

o & E9o th sub.yaml 3} & 21835l 518 3] 3.4.0 ¥ A o] Red Hat Quay OperatorE A X]
o+ dFYH
57 A2 Operator ¥ o] 9l=ME2=AHA
apiVersion: operators.coreos.com/vialphai
kind: Subscription
metadata:
name: quay-operator
namespace: quay
spec:
channel: quay-v3.4
installPlanApproval: Manual 0
name: quay-operator
source: redhat-operators
sourceNamespace: openshift-marketplace
startingCSV: quay-operator.v3.4.0 g

@ Axa e AgRae olF mAoR tAE A9 5 e Manual 2 4% It
ol AN £ ol F WA R Ag Qo= 5 flonw A2 CSVel N A & ghis)
Hwl 55 Selol Fa gyt

9 Operator CSVe] 54 W& A4 gy}

2. Subscription L B A EE A g}
I $ oc apply -f sub.yaml
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%0 2 29]3le] Operator A x| & ¢+ 3o}

H 5 %<1 Operator A H| o1 E 45 52l
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SLAREE = A FUTE o] S AR S FdE A2 okdy T
® Aspecific namespace on the clusters A}-8-3}H OperatorE A X & 54 ©d U =
Ho] 25 A o JdFHth Operatore o] @ U &7 o] 2o A gk BBl B A}

€2 A gk

b. Operatorg A X8 54 & v 29 o] 225 A& gt} Operators o] & Ul 229 o]
iﬂH%UHH%%*ﬁﬂi QA FH e
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a. 9132 E - Pod # o] %] ©] openshift-operators 2 24 E (== 54 | 2Fo] 2= A &
E7h deE RS 71 e B W 2d o] 2ol A £4 & BALshe BE Pode] 215 #4l3)
o] A= 2715 8 23
4.1.3. CLIE A}-8-35}o] OperatorHubo 4] A %]

OpensShift Container Platform ¢ &< & A}-8-3F= t Al CLIE A}-& 3} OperatorHubol 4] Operator&
A A& 4 9)&UTh oc B3 S A&l Subscription 7] A £ wE AU Qo] EZ YT}

A 27 Abg

® Operator A %] @ gto] o= AlG S AH&-3Fo] OpenShift Container Platform S 2] 2] of] A 2
& AdFyTh

Z2A 2

1. OperatorHubol| A} &2 ¥ o] A8 7}% 3 Operatord] 2S5 %A g o}

I $ oc get packagemanifests -n openshift-marketplace

=49 9
NAME CATALOG AGE
3scale-operator Red Hat Operators  91m
advanced-cluster-management Red Hat Operators  91m
amq7-cert-manager Red Hat Operators  91m
couchbase-enterprise-certified  Certified Operators 91m
crunchy-postgres-operator Certified Operators 91m
mongodb-enterprise Certified Operators 91m
etcd Community Operators 91m
jaeger Community Operators 91m
kubefed Community Operators 91m

Z 2 3 Operatore] 7tg 215 7| 53 FY o

2. Z a3k Operatorg AAlste] A H & A3 R 8 ALE 7Hs 3 A2 & Sl gy

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

3. OperatorGroup LBAER A 9% = Operator group©l| 4] Operator group 3} & g 4] & 23]
o] 2o 2li= & Operatord]] &l H 8 gt RBAC N A 2= Ak AT o) v d 29 o] 25 A
gy
OperatorE A B 23 P M sk= Y| Y 23 o] 220 = Operatore] A x] =, = AlINamespaces &=
+ SingleNamespace = = ¢} & %] 5} Operator group©] ¢l o] oF gt} A %] 5} = Operator

]Aﬂ AlINamespaces= A}-8 31+ 7 9 openshift-operators U] ¢ 2~ o] 2~ o] 24 3} Operator
groupe] o|m] SlFH o

21} Operatorol] 4 SingleNamespace = =2 A}-& 3} 31 % & 3l Operator group©] 1+ 2%

o) & 44 8 oF g o).
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o] g A 2e] Q) &< v Ao 4= SingleNamespace = =2 Al d u 502
OperatorGroup % Subscription 7} 2] A4 & 252 2 ]2 Ut}

a. OperatorGroup 71 Al YAML 3} S 754t} (o: operatorgroup.yaml).

OperatorGroup 2. = A E 2] &

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

b. OperatorGroup 7} A = A A g o}
I $ oc apply -f operatorgroup.yaml

4. Subscription 7} A YAML 3}9 & A 4 5} o] OpenShift Pipelines Operatore]] W] 25 o] 25 &
=g t}(el: sub.yaml).

Subscription 7} A| <

apiVersion: operators.coreos.com/vialphai
kind: Subscription
metadata:
name: <subscription_name>
namespace: openshift-operators ﬂ
spec:
channel: <channel_name> g
name: <operator_name>
source: redhat-operators
sourceNamespace: openshift-marketplace 9
config:
env:
- name: ARGS
value: "-v=10"
envFrom: ﬂ
- secretRef:
name: license-secret
volumes: 6
- name: <volume_name>
configMap:
name: <configmap_name>
volumeMounts:
- mountPath: <directory_name>
name: <volume_name>
tolerations: @
- operator: "Exists"
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resources: m

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

AliNamespaces 4 2] == 2 2}-8-3l2] ¥ openshift-operators U] 9 23] o] 22 2] 4 g
t}. 1 9] 9 = SingleNamespace 2 2] R =5 AFESI =S #H G Y Y g o] 25 XA

Fujok

=g Adel o] FYUTh

ojf

ojf

5% Operator®] o] &Y T}
OperatorE A F&l= 7t E 2 A9 o] EYYth

Mg R 2 Ao Y d g o] Ayt 7] E OperatorHub 71e 2 71 429 = openshift-
marketplace & A}-&-3H4 o).

env vl 7] 4= OLMel A4 414 & Pode] wE A oo EAlslof sh= $174 W4 25g

% o g o,

envFrom vl 7| W% 7 do|ul o] #7 W4g
volumes v} 7]l 11 == OLMol| A A A 8t Podol| 9l o] o al= BF 222 A 93t}
volumeMounts 1| 7]l 1 == OLM| A A Al 3k Pode] = E #AE o] o] &3] of sl=
VolumeMounts 22 & & o] 3t t}. volumeMount 7} &4 51 %] 9= BHS Fxsis 4%
OLMo|| A] OperatorE wjj 3 3} %] %31 o}

tolerations v 7]} ¥ == OLMel| A A7 3 Pod ] 8] & eaF &5 A oyt
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nodeSelector v 71| 1 == OLMe] A A 43 3t Pode]| t) st NodeSelector & & <] 31 t}.

5. Subscription ¢ 2 A EE A g}

| s
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oc apply -f sub.yaml
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57 A% Operator ¥ o] 9l=MHE2=AHA
apiVersion: operators.coreos.com/vialphai
kind: Subscription
metadata:

name: quay-operator
namespace: quay
spec:
channel: quay-v3.4
installPlanApproval: Manual ﬂ
name: quay-operator
source: redhat-operators
sourceNamespace: openshift-marketplace
startingCSV: quay-operator.v3.4.0 g
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o

. 15 %91 Qo] =7} 9l Operatordl 9280l = AFS- 7Hs el 7k EA o). Qo] =8

Operator o] & 8 .

 ABAIRA 9L 2T 5900 BeF JulolExg a0l = A Qo EAHU o2

Sol159 Bast BAE 4 JFUTh
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o
ol
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tlo
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1
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L
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L
4
o
i)
L
fiu)
e

EHA G R AN AAF Y

4.3. 2 2 =¥ o A OPERATOR 2} 4|

t}2-9 Al = OpenShift Container Platform &2 2 E o] 5] OLM(Operator Lifecycle Manager)2 A}-&3}
o] o] ™ol =g Operators 2t sh= W& A% 4t

4.3.1. §) =& A18-3te] 22 2= ol 4] Operator 27|

228 FAE ) 22 AHE5te] A9 o] 25 o] 20| A A H Operators 2H4 & 4= 91U th.

A 27 A

e cluster-admin @ 3to] = A A S AL 35l OpenShift Container Platform S22 ¢ ¢ £49)|

oA 228 4 41 oh

. Operator =4 X] ¥l Operator #] o] X 2 o] 53 t}.

. A A3t = Operator2 ZogW o]g oz AHY Y=o 7| Y=2 2323 A 4t 2

A )2 3j| F OperatorE Z 83t}

. Operator Al §- A 1 s 0] 7] © £Z0 gl=2Y H-5 o4 Operator 21 7/ & A9 gt

Operators A X] Al A A A 54U 71? i s} 3A7F A2 Yo

. A A AZ A9 st Operator, Operator W] £ 2@ PodE A A gt} o] 2] $9] Operator=

AP S FA A Y ol HHlolEV FAHA FsU T

al

e

o] 292 CRD(AH8A A 9] gl &2 A o) D CR(AMHEA A 9] 2] &2)S 2331
Operatoro 4] #A & 3l= Bl A2 A ASA EFUL ) &4 EAA3IE dA IR
= 9 g e A4 A= FE 2 3]—-— S EaEat e R P i H e R )|
Ut} OperatorE A x| A A 3 3 3| F 52 A 7] 512 H Operator CRDE 5
° 2 A Ao & 5 AFU T

4.3.2. CLIE A}8-3lo & 2] =¥ 9| A] Operator 21|
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4. B2 A 2]

# o] 20 A A x]¥ OperatorZ 241 = AHFU .

a3 vl =

Z8 2 #2 A= CLIE A5 A
AHA @ 7 A
e cluster-admin ¥ 3to] Y& AR S AL 35te] OpenShift Container Platform 22 2 o] 9 A
g+ A5
oc ¥ o] YAzH ol AR 5] YFUTh
ol gt}

[e]
EQ‘LH

3t Operator(:jaeger)2] @A v A

IR
1. currentCSV Z = oA 75
I $ oc get subscription jaeger -n openshift-operators -o yaml | grep currentCSV

2 of
currentCSV: jaeger-operator.v1.8.2

] ﬂJ‘lN'

A B 2348 A g o(ell: jaeger)
I $ oc delete subscription jaeger -n openshift-operators

=49 9
subscription.operators.coreos.com "jaeger" deleted

o] A A 2] currentCSV 7S AH8-3to] O3 v ¢ 23] o] 2~ 0] A] Operatore] CSVE 2HAI g o)

$ oc delete clusterserviceversion jaeger-operator.v1.8.2 -n openshift-operators

=49 4
3

1

clusterserviceversion.operators.coreos.com "jaeger-operator.vi.8.2" deleted

433. AT A BEATHA N2
OLM(Operator Lifecycle Manager)o| A = U EQ T F oA AA 2 4= gl o|u| X & FZ35=
OperatorZE 7 %3} 79 openshift-marketplace v] g 23] o] 0] t}2 2 {F & Q& A= IS

4 &

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

| ﬂJ‘lN'

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

| ﬂJ‘lN'



OpenShift Container Platform 4.9 Operator
AFA o r qB A A0 o] 2 Feoll e ol 3275 o] OperatorE AA| AU A2l =< + flaY

2AYHA, CSV(ZHZ2H AMul2 v ) D 7| #d S HAEZ 2H A5l A d A B 2THHA S A=
T2 5 Y&t A B ATY L thA] A5 OLMO A L1812 B A 9] Operators thA] A x| o

A 27 Avg

o AN2TFUEWE oMAZ AL F UE AN B ABLAHHo] AFUTH
o 2ul2 WS ofnlA o] AA 2T F QA FAAFUTH
Z2A 2

1. Operator7} A X € d] Y 2=#] o] 20| 4] Subscription 2 ClusterServiceVersion & H A € o] o] &
< 714U

I $ oc get sub,csv -n <namespace>
=9 9

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

NAME DISPLAY VERSION
REPLACES PHASE

clusterserviceversion.operators.coreos.com/elasticsearch-operator.5.0.0-65
OpenShift Elasticsearch Operator 5.0.0-65 Succeeded

2. QI PP S AAFY

I $ oc delete subscription <subscription_name> -n <namespace>
3. E 82 AH A WA S AHA Y oL

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

4. openshift-marketplace 4] ¢! 23] o] 20| 4] A3 gt B E 2¢] E AA A Yo o] 52 7HAFY

o,

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

=9 o
NAME COMPLETIONS DURATION AGE
job.batch/1de9443b6324e629ddf31fed0a853a121275806170e34c926d69e53a7fcbcch
11 26s 9m30s
NAME DATA AGE
configmap/1de9443b6324e629ddf31fed0a853a121275806170e34c926d69e53a7fcbcch
3 9m30s
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5. 21g AHA g o
I $ oc delete job <job_name> -n openshift-marketplace
ol A shH MA AT = Qle oA & 7HA 22l = Pod7t OA] A HA FFUH

6. 74 W& AR g

filo

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

7. 9 ££ 94 OperatorHubE A}£-3}¢] OperatorE tjA] A x] gt}

o
ol

e Operator7} A & ThA] A X = A=A &l o).

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

4.4. OPERATORLIFECYCLE MANAGER A ZEA] XY +4
OpenShift Container Platform Z & 2H ] 2 Z = A]7} A4 H 739 OLM(Operator Lifecycle

Manager)-2 Z 2| &H & ZEA| & A1§-5lo] #A2] 3= Operators A5 02 F4J Ut 22} A A€
Operatorg 22 ZRA & Qo2 AU AR F 9] CAISAE NG =S 78T = dsU

F7teas
o ZE2H AA ZFA 74
o ARgAHA 9] PKI 74 (AH8A B 9] CALSA)

® Go,Ansible, Helme] ZF A] A A & A ¢ 3s}+= Operator 71 &

74-9- OLM(Operator Lifecycle Manager)ol 4] 4 3 =] = Operator:=
A& 28 2 #E A= Operator A B2 P A S 74 51

Operatoro] A = 2] @ Operandol tiall Pod?] ZEA] A& 913 74 W+ A S A =
3 oF gt}

A 27 Av

o cluster-admin ¥ o] 1= Al A S A1-8-3lo] OpenShift Container Platform 22| 2o A=
g 4+ dFYrh

Z2A 2
1. ) £49 A Operators = OperatorHub 3] o] X] 2 o] &3t}

2. Operatorg Agstx AX & FY Pl
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https://access.redhat.com/documentation/en-us/openshift_container_platform/4.9/html-single/networking/#enable-cluster-wide-proxy
https://access.redhat.com/documentation/en-us/openshift_container_platform/4.9/html-single/networking/#configuring-a-custom-pki
https://access.redhat.com/documentation/en-us/openshift_container_platform/4.9/html-single/operators/#osdk-run-proxy_osdk-golang-tutorial
https://access.redhat.com/documentation/en-us/openshift_container_platform/4.9/html-single/operators/#osdk-run-proxy_osdk-ansible-tutorial
https://access.redhat.com/documentation/en-us/openshift_container_platform/4.9/html-single/operators/#osdk-run-proxy_osdk-helm-tutorial
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84

. Operator A %] 3 o] %] o] 4| spec A A 9l t}3 37 HSE 3L} o] F E 35l == Subscription &

BAEE 54 .
e HTTP_PROXY

e HTTPS_PROXY

e NO_PROXY

2

& 59 des 2eu.

2 A A Qo]2~7] 7} £ Subscription 2 B4 E

[K

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

9 Eoldo 44 @ ZeAH FE EEALSR GO ZEA) AP S
AAS] A3 W e ALgshe] H4L AT SE A5

OLMOIW‘“Oliﬂ?} R AFE SN2 AP 87 A7 @A) o] F B Hol Jou Al A
FHol2E Ao g 735 753 Operator?] v 29| 28 28 & 7] 23kl AL HA &5
1,]1:},

. AE g g Y 23 o] 20| A] OperatorE A& = J =5 A XS FYFU.
. Operator®] CSV7} #& ] Q] 25 o] 0] TA| = H AHE-A} A 0] ZEA] 817 W7 vl X o] A3

o] A=A FAT F dF U £ 59 CLIE AH YT

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

=9 9



- name: HTTP_PROXY
value: test_http
- name: HTTPS_PROXY
value: test_https
- name: NO_PROXY
value: test
image: quay.io/coreos/etcd-
operator@sha256:66a37fd61a06a43969854ee6d3e21088a98b93838e284a6086b13917f96

b0d9c

4.42. A7 2] CA 154 A

S8 2E FATE T WS AHESH] Z 2] 2E o AHE A 9] CARQISA & 57181 Cluster Network
Operator= AH&- A} Al 5 °1Z*19}/\lé%' CAdSAES Y HE= gt ol g &2
OLM(Operator Lifecycle Manager)oll 4 238} %<l Operatorol] 4} & 5= =1 o] & 3 X‘%‘% EA
HTTPS ZS A & AHg-8l= 4+ F&Fdrh

A 27 Av

e cluster-admin @ 3lo] = Al A S A12-35le] OpenShift Container Platform 22 2 o] A 2
g+ dEFUH

o 74 WL AL Stel AL A o) CAAFA S Fe 2E o] FHAE T

°
i1}

2 3t Operator7} OLMef| A x| o] A3 =31 QFY ).

7

. Operatore] AN 221 Hlo] A1 53 the 2 & E gt U9l 2silo] 20 ¥ 74 WS A4
Ut

apiVersion: v1
kind: ConfigMap
metadata:
name: trusted-ca ﬂ
labels:
config.openshift.io/inject-trusted-cabundle: "true"

@ :udeEdun.

9 CNO(Cluster Network Operator)d] H3d HES2 AYs== 2 AT

o] 74 Wo] A4 HN WA WS A5 Tz 24 AYPAUT

2. Subscription 2 B4 E £ 9] g o] Eslo] A2 2} A o] CA7} 23t Pod U] 9] 2} A e o] 9
trusted-ca 4 ® 2 BF o = vl2E3l=spec.config A AL g}

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

config A A o] Q1= 4 ¢ F7H o

Operatoroll 4] B -3 Pod¢} A A6l = 5 bl S A gt
trusted-ca £5S A3

T4 % 7] 2 ca-bundle.crt7} 2 & ).

T4 W 7 = 2 tls-ca-bundle.pemeo] 2 & g},

QD000

trusted-ca 2 §F vl S EE AA )

e
K

Operator v 2= 7] A2 A 53R £ & S = 713 L 7= A3 9 x509 ¢l

FAE EA T 5 AHFYUT o] 275+ Operator B 2P AL AL ) AHE-7
ol CAE AT Tl AT 5 JdFUT o] -5 Operator J B AT H A S AL
-4 3}lo] mountPath £ trusted-ca?] /etc/ssl/certs = A3 g 5= JHFU T}

4.5. OPERATOR “J & 1 7]

OLM(Operator Lifecycle Manager) 2] A| =/l 8] £ ©]3)| 5= 2> A X € Operatorst 88 24 &

H Ad 3 A48 52 S AT P o] & 530 AHE A= Operatore] JH & 0 & o]d] & &= AF Ut

4.5.1. Operator B AT P M AE] 73

AME2IHA2 G5 3 73S 23 g = Asyth

X 41 B 2a4A 43

L v

CatalogSourcesUnhealthy Ao A EHE U e RE SR A2 A e 7 obd Yt
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! A
InstallPlanMissing ABxahd x| AE ol glsy
InstallPlanPending MNBE~a38d AX Ao A o) 7] =dYth
InstallPlanFailed MB2=AHA DA A o] A9 g5y

- -

7] ¥ OpenShift Container Platform &2 2F Operatori= CVO(Cluster Version
Operator)ol 4] #a] 3} Subscription © H A € 71 gl& 1 t}. o] =] A o] 4 Operator=
OLM(Operator Lifecycle Manager)ol 4] 32] 5l Subscription 2 B3 E 7} Q&)

F7teas

o M@ AN2IPH A= 7
4.5.2. CLIZ A2 35}o] Operator /| B2~ 4 A 17
CLIZ AH&-3te] Operator A H2Z151 8 FHl 2 2 4 glerith

AR 27 AV
e cluster-admin & gt9] Al &2} = Z & AF o] AA AT 5 glo]of ).

e OpenShift CLI(oc)71 A2 X = o] JFY .

EZZAX

I $ oc get subs -n <operator_namespace>
2. oc describe ™ @& A}8-5}o] Subscription 2] &~ 22 A AU o
I $ oc describe sub <subscription_name> -n <operator_namespace>

3. "3 =8 oA 0perator AB239Hd 24 39 A= 9 g 3 Conditions A A2 3kl g},
TS o o A A}E 7SS R E 7}El§:z A 271 A de]l 2 = CatalogSourcesUnhealthy =7 #3
°] A4 7} false¢ U t}.

=49 9
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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https://access.redhat.com/documentation/en-us/openshift_container_platform/4.9/html-single/operators/#olm-refresh-subs_olm-deleting-operators-from-a-cluster
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e

al

7] ¥ OpenShift Container Platform &2 2F Operatori= CVO(Cluster Version
Operator)<l| ] 2] 3l Subscription 2 B 4 E 7} gl o). o] =2 Al o] A Operator:=
OLM(Operator Lifecycle Manager)ol| A 3&2] 3} Subscription 2 23 E 7} Q&1

4.5.3.CLIE A}-£3}] Operator 7122 1 22 AFE] K7

CLIZ A2-3l4 Operator 71221 &2 9] AH & 8 4 A FY

AP 87 AL
® cluster-admin & o] AL§2L = F 2] 2=F o] NA| 2= 5= 9lojof Yt

® OpenShift CLI(oc)7} A %] 5 o] &Y.

Azt
L Ul so| 29 stgza 225 It d 5 2H AA St 220 AHREE
openshift-marketplace v] ¢} 23| o] 25 3213 4=

$ oc get catalogsources -n openshift-marketplace

g

0]

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

2. oc describe 8% & A&l FlE 2T 220 O3 ZAA T UYL D AHE 7HASU

I $ oc describe catalogsource example-catalog -n openshift-marketplace
=49 9

Name: example-catalog
Namespace: openshift-marketplace

Status:
Connection State:
Address: example-catalog.openshift-marketplace.svc:50051
Last Connect: 2021-09-09T17:07:35Z
Last Observed State: TRANSIENT_FAILURE
Registry Service:
Created At: 2021-09-09T17:05:45Z
Port: 50051
Protocol: grpc
Service Name: example-catalog
Service Namespace: openshift-marketplace
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4. B2 A 2]

Sko] o A 2 o A v =to 2 #2¥ Ael = TRANSIENT_FAILURESI Ut} o] el slg =
ol g7 A4S 4G e U 247 92 JE T

R AEEPS Y EEE NP PP IREREL

I $ oc get pods -n openshift-marketplace

=49 49

NAME READY STATUS RESTARTS AGE
certified-operators-cvonn 11 Running 0 36m
community-operators-6v8Ip 1/1  Running 0 36m
marketplace-operator-86bfc75f9b-jkgbc 1/1  Running 0 42m
example-catalog-bwt8z 0/1  ImagePuliBackOff 0 3m55s
redhat-marketplace-57p8c 1/1  Running 0 36m
redhat-operators-smxx8 1/1  Running 0 36m

Fhe2a 227 g2 o] 20 B = 33 vl P &Fl o] 2ol FhEd = 220 Pod7t A4 HY
t}. 9] oAl 3 o)l A example-catalog-bwt8z pod<] /€l =ImagePullBackOffd L o}. o] el =
Flg s g A 20 oA o|u| A2 714 = d B 7 Q-eS vepiy o

. AA % B B = oc describe BB & AHE-5] PodE HAARIU T

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

=49 9
Name: example-catalog-bwt8z
Namespace: openshift-marketplace
Priority: O
Node: ci-In-jyryyg2-f76d1-ggdbq-worker-b-vsxjd/10.0.128.2
Events:
Type Reason Age From Message
Normal Scheduled 48s default-scheduler Successfully assigned

openshift-marketplace/example-catalog-bwt8z to ci-In-jyryyf2-f76d1-fgdbq-worker-b-
vsxjd

Normal Addedinterface 47s multus Add eth0 [10.131.0.40/23] from
openshift-sdn

Normal BackOff 20s (x2 over 46s) kubelet Back-off pulling image
"quay.io/example-org/example-catalog:v1"

Warning Failed 20s (x2 over 46s) kubelet Error: ImagePullBackOff

Normal Pulling 8s (x3 over 47s) kubelet Pulling image "quay.io/example-
org/example-catalog:v1"

Warning Failed 8s (x3 over 47s) kubelet Failed to pull image

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

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

ool oAl ZH oA 7 MAAL AG Ho] BAZ Aa] AARET 229 e 2 o] u| A HFH

02 7t oA B RO EAFYTH IS So] g2 oju A= 219l 1% Fust Wa @A)
~Eg)d] A48 5 AFv
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F7tEas
® Operator Lifecycle Manager 7@ 2@ g|l&&-» 71220 42
® gRPC #4: 14 4

o xgto|yl A AE oA Operator§ o] v A of] A X

4.6. OPERATOR =71 ¥# =]

Z2] g #& A+= OLM(Operator Lifecycle Manager)& A1-8-31o] Operator A €] = #a & 4= I 54
1=

4.6.1. Operator e Hoj2~r7]

S8 2H A2 A= Operatoro| 4 K313 2] A = = Operator el & F- A3l oF & = JFU ) o] 2 g A2 H)
7} 9= 73 % Spec.Overrides o] @] o] 2] Operator A €] 7} Spec.Conditions o] @] o] 2] e = o] 1},
a2 22 2¥ #a] A7 Operatord] 4] OLM(Operator Lifecycle Manager)dl] Ae| S &% B 3131= 4
gS AT dFYL-

e

al

71¥.2 o 2 Spec.Overrides v} & & Z 2] 2-¢ &2 &7} 371 v 71%] OperatorCondition
L BAE o EA5HA] BFFUT A A7 F 78t U AHS- AL A 2] Operator =2] 9] 232
Spec.Conditions o] & o] = &R 51 A] &5

o2 So] g4 91 o]Etﬂ- F 993 R ast= g3 A v A Q] Operators |28 BAA| Q. 0] A%
Operator°]]/\1 Aadlel=a I gl B 1351H B OperatorE g 2@ ol=dof & 4 A FUh o] =
OperatorCondition 2 2 ) EA Spec.Overrides o] &l o]0 =7 F3& 9 Al & F713}<] Operator =71
S ARt FP S F dFHT

AHA 87 AL

e OperatorCondition 2 B 4 E 7} 9] = Operator7} OLM& A}-8-3to] A X = A F ).

Z2A 2

)

1. Operator] OperatorCondition ¢ B A E & #H Q3 }.

I $ oc edit operatorcondition <name>

© B A E o Spec.Overrides o] g o] & 71 o).

Operator =7 Ho]2%7] o 7|

apiVersion: operators.coreos.com/v1
kind: OperatorCondition
metadata:
name: my-operator
namespace: operators
spec:
overrides:
- type: Upgradeable ﬂ
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https://access.redhat.com/documentation/en-us/openshift_container_platform/4.9/html-single/operators/#olm-catalogsource_olm-understanding-olm
https://grpc.github.io/grpc/core/md_doc_connectivity-semantics-and-api.html
https://access.redhat.com/documentation/en-us/openshift_container_platform/4.9/html-single/operators/#olm-accessing-images-private-registries_olm-managing-custom-catalogs

status: "True"
reason: "upgradelsSafe"
message: "This is a known issue with the Operator where it always reports that it
cannot be upgraded.”
conditions:
- type: Upgradeable
status: "False"
reason: "migration”
message: "The operator is performing a migration."
lastTransitionTime: "2020-08-24T23:15:55Z2"

@ =dzu A= Qadel= v AHE Truez WS 5 AHYTh

4.6.2. Operator =7 & A}-&3l == Operator Y H| o] E

OLM(Operator Lifecycle Manager)-2 OLMol 4| x4 3}+= 7} ClusterServiceVersion 2] & 29 t] 3]
OperatorCondition 2] &= 25 522 At} CSVe| B E AqH| X A A o = Operatora £3}+=
OperatorCondition3} F < 283 4= 9JJ =5 RBAC7} H-of gt}

Operator 2 = Operator7} OLMe] ]3| v 2= ¥ operator-lib 2lo] V.8 2] & A}&-5}o] A A =4S
A4 & 5 Y== Operators 7|'2e 5= 91 th. Operator 24 k32 Operator 221 A4 5k gy ol
o] & &}A| 3 U] 82 Operator 271 &4 3} 0| A & FZFH A L.

4.6.2.1. 71 23k A7

OLMZ oA WA 79| 534S A 517] 98l OperatorCondition 2] 429 BA & 71 & FEOIX 3=
Ao 7 A g} kA Operator =7 A8l ¥ E213}+= Operatori= Pod9] 1] e 2B E
truez 24 3s}7] Aol 712 =& A48l oF gyt 22 Operatord] 27 & 212 JHl 2 fHlo|EE
T JE= e 717l AFEyn

463.F7F a4

® Operator ZH|

4.7.¥) Z3 28 #2271 OPERATORE A | 3l= 2 &

9
o

22 2H &2 A= Operator group & AH8-31o] At A8-217} Operators A3 & = U

F7tEas

® Operator groups

4.7.1. Operator A =] A = o] 3]

OperatorE 23 st=dl 93 Aol Do d 5 g om F Q3 Ao] vidd w2} b& F AsU
OLM(Operator Lifecycle Manager)-2 cluster-admin @ g0 2 A3 g}, 71224 0 2 Operator 24
A= CSV(Z 3 2 Aul = v A)e] Ad Al ES AF T 5 o1 OLME A 34 0 & Operatorol] A&
Rl gt

Operator7} 226 W9 AR AL 5 AL AHE A7 OLME ALg o] ARL H45AD 5 AES 2
2] #2] 27} Operators 2| 28 o] F7k517] Aol 5% 0.2 2AH 5 Ut Zel 26 2z zol 7]
= A 2 713 & AL8-3ho] Operatorg A% i g 2alo|=ah 59 S 4 Y ]2 AL A
@l = AT EU:

o1


https://docs.openshift.com/container-platform/4.12/operators/operator_sdk/osdk-generating-csvs.html#osdk-operatorconditions_osdk-generating-csvs
https://access.redhat.com/documentation/en-us/openshift_container_platform/4.9/html-single/operators/#olm-operatorconditions
https://access.redhat.com/documentation/en-us/openshift_container_platform/4.9/html-single/operators/#olm-understanding-operatorgroups
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2¥ # 2] A= Operator group2 4 A 9] Ao Fojd Mul 2 AR AZ S 5 A5G A ¥ 2= A
3 7] 9k A A 2 2] o] (RBAC) 2 & AHE-3e] Abd A o] | 9] Wl oll A ¥k A3 =] == Operatord]
S AZFUY. 23 0 = Operatore 3l FH oA FA Aoz 5§54 F= AdS FAL T 9
FUth

29
e
e

Operator 15 & AHg-shd SE & Aol A= AHE A= H 9171 Al e Operators X2 = s
A3Ao s v @2 AHAVEH B2 Operator ZH 92 &2 AASHA AHE-E = 12 B2 2 Operators
AHgste] df S A A S A EsE B FRA SRS AT F AFUTH

e

al

Subscription ¢ B A E o] t] g RBAC(Y & 7] ul A A 2 A o] )= Y] Q) 27 o] 2o Aedit =
+ admin 9 &o] 9= B E A ANA A5 o2 Fo gyt a2y} RBACE
OperatorGroup @ B A E o] A 31A] eF5U ) o] = L vk AH8-A 7 Operators A 2] 614
FoH= 5 sk A YUt Operator 15 AP A A= a8 o8 A4 A5 Fo{ .

Operator group S A H| 2= Al Z 7 A4 o o3 AHa}S are]shd Al L.

o APIService ¥ CustomResourceDefinition 2] 22+ 84} cluster-admin & &-& A} 85} OLM
o 2]3] A4 Hut}. Operator groups A2 A Au| 2= Al A& ol g g A22S AT FAE
AL FolsiA = et Fh

e o] Operator groupoll 92 A 2 E Operator?] d3o] (A A A v A Ao RLod Ao =
A g Yot Operatoro A A H| = Al W9 & Hoju= AdS 9 Y st= 43¢ S 2H A A7}
TAEAAs LA 5 JA=E A7 Ao AdEd o /7 2AAd

4710 AR Ay e

Operatorg Z & ZE oA X3t AU g ol =8 = A=A A 3h= 2 ¢ OLM(Operator Lifecycle
Manager)2 o3 Al ve] 2 & e Py o

o I 2¥ #AE A7} Al Operator group S A/d 3151 A H] 2= Al A & A A o). o] Operator group
7 A4 9 B E Operator7} A X & 51 A H] 2 A o] Hojd Ao uj2t A g}

o Z# 2H # A7} Al Operator group2 A4 3131 A ] 2 Al & A A 5HA] <54 o). OpenShift
Container Platform2 o] A WA S LS FA 2R 7|2 57 a2 §A = HA
Operator 23] & ]2 o] =7} 5 &Hrh.

o xH|2 AR L XA }A &= 7]1F Operator group?] A ¢ 7|18 Sz2 ag =2 §X 5 HA]
Operator 23] & ¢z o] =7} 8 &Hh.

e Z ¥ 2¥ #g A7} 71E Operator group2 HH o] EdL MH] 2= AR S (A YT OLMS AH&
st A B3-S AHS-3te] 7] Operators A& A€ 55U o] 2 @ 7]E Operatorol] A
Qg ol== 43 3}A 7]= Operator7} Al Operatorg} 7-o] A H] 2 A A o] Kof € A ol u}z}
ThA] A A5 o] 3P gyt

o ATL F7tslAY A AT O =M Operator groupdll A A A 8= A H] 2 A A o] AAH ALY 7| &
A H| = A G & A A2 AR 3 A o 7] E Operatordl A g ol =& 331 7]&
Operator7} All Operatorg}l 2to] Yulo] E| A H| X Al o] o | A 3ol mpe} opA] A 2] o] A
FFch

o =2 2¥ A2 A= Operator groupol A A B 2 AR L A AFUL 7| 2 5272 §A 52
Operator A% & ¢ 2ol =& 3 &g}

471.2. 4% =22 =
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Operator groupo] A1 H] 2 7| & o] A4 =] 3 Operator7} A X] =
Lifecycle Manager)ol A o33 -2

1.

2.

4. B2 A 2]

£ g ol=54 OLM(Operator

Aazze AR

OLMoj| 4] 2] A A Subscription S H A E S Hal 3]}

OLMeaj 4] o] JH. 29 F o] 44 Operator group2 7H4F 4o

OLMOoJ| A Operator groupdl] A H] 2 AR o] A = A=A APt}

OLMa A A u] 2 Al Aol Uit SEto]AE UL S AL W7 AFH SR ES
OperatorE A X gUt}. o] 27| 31H Operatord| A S F 2 &

H| 2 Al A o] A3to 7 AP

A8
A 3to] 344 Operator group A

OLM& CSVol| X1 A A A3 A EEZ ALE5l] A A v 2= AA
Operator= @39 Au| 2 AQ o= APPUt}.

S A4 314 Operatorel &3

4.7.2. Operator A x| ¥ 9] 2| A

OLM(Operator Lifecycle Manager)2] Operator A x] 2@ ¢z g o] =of |3t ¥ ¢ XA 7+ S A| &35

Ll LBy

Y2 BYA= G AdAE

=2 A)

1.

2.

A2 Operator groupdll d A}

E3) 2 A9 OperatorZ A Q9 V| Y 27 o] 22 A 33 5 Q& T}

<

AR DES RSP E AL

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

name: scoped
EOF

Operators A F& WS FFFUTH o 5 A& A A2 AR, B
Aok g,

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

=
REZX

EER E EREEE S ERE EEER DES RPN Sae 4 gl A= A
ﬂ°HngqJEHﬂﬂﬁwﬂbﬂmfﬂﬂidee@Hﬂ%gqq

$ cat <<EOF | oc create -f -
apiVersion: rbac.authorization.k8s.io/v1
kind: Role
metadata:
name: scoped
namespace: scoped
rules:
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94

X7 B ] Y 25| o] 20]] A XA Operator
294

- apiGroups: ["*"]
resources: ["*"]
verbs: [""]
apiVersion: rbac.authorization.k8s.io/v1
kind: RoleBinding
metadata:
name: scoped-bindings
namespace: scoped
roleRef:
apiGroup: rbac.authorization.k8s.io
kind: Role
name: scoped
subjects:
- kind: ServiceAccount
name: scoped
namespace: scoped
EOF

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

$ cat <<EOF | oc create -f -

L =
‘C_‘E—r‘

. AR 9 Y Y 25| o] 20| OperatorGroup £ B4 EE A g}, o] Operator group2 XA € U]
Q2T o] A5 gF LR st HAA 7 A H =5
%3k Operator groupoll A = AHE A 7F A B2 A B & A S = AFU S o] A SAl ol A g
Hl 2 A8 & AR F o

pad

o] Operator group @ x| ¥ Au] 2 A Ao A

4. XA " )Y 23 o] 2] Subscription 2 HA| E £ A A 5}o] OperatorE A x| g }.

apiVersion: operators.coreos.com/vialphai

kind: Subscription
metadata:
name: etcd
namespace: scoped
spec:
channel: singlenamespace-alpha
name: etcd
source: <catalog_source_name> ﬂ

sourceNamespace: <catalog_source_namespace> 9

EOF

A



4. B4 2

AR DU Q2F o] 20 o] ERetE G2 T A EE F2Y g2 T Y Y 2AF o] 20
JEHEEa 222 AFFU

@ Nzt AdAMYS ol 2E AT
Operator groupoll 929 2 E Operatore] @dlo] A A A u]| 2 Al A o] RLojd ATO 2 A 3y

| 3t
Ut} Operatordll A A u] = Al 9] Ho) = ASS 2 3= A AX7 A3t 34d 2 /771
AU

4721 Al EstE E3k

OLM(Operator Lifecycle Manager)-& Operator groupdl] XA A A H] 2 A A L AL&-5lo] A X F<1
Operator9} #A&Asto] o5 2| A 2E WA AU ol EF ).

® ClusterServiceVersion

o XNHXAIHA

® Secret

® ServiceAccount

® Service

® ClusterRole 2 ClusterRoleBinding
e Role 2 RoleBinding

Operator <48 W]l 29 o] 22 A @t W el 28 fe) A7k A ul 2 AR ol the AL Hofshel
SEE IR

oL
~ o 922 QubH ]l g ojv] 54 OperatorE 7|vto = 71 3ol d o @ F Yt
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. authorlzatlon k8s.io"]

resources: ["roles", "rolebindings"]

verbs: ["get", "create", "update”, "patch"]

- apiGroups: ["apps"]

resources: ["deployments"]

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

- apiGroups: [""] 9
resources: ['pods"]
verbs: ["list", "watch", "get",

create", "update", "patch", "delete"]

OO /19 ZAE uE % Pods} 22 sle} Bl 228 A SE WS FHRU

95



OpenShift Container Platform 4.9 Operator

E 3 Operatorol 4] 7H4 ©.7] WS AR s A the ARE F7hslof Futh.

kind: ClusterRole ﬂ

rules:

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

kind: Role

rules:

- apiGroups: [""]

resources: ["'secrets"]

verbs: ["create"”, "update”, "patch"]

@ oMuIdaTo| oA Bt Tt o= H Ba T

4.7.3. Operator 7} & 2 1 Y A 2= A o]
2249 7192 71 4] ¢) 27 o] 2 openshift-marketplace ol 4] Operator 7122 171 A HA R E Y|P~
s o] 20| ] 7} = 19] OperatorE Z& 2 AA A A} 5 dFUth o2 U Q) 25 o] 26 A AA
d 7hg 2 1% 3 Operators 7122 19 52 3 U] A5 o] 2ol Ak AL 4= A= 2 ).
H| Zej 2 A A AR Operator AX ATE AL S =HA S8 2 A A= lF AHEA
7t A2 4 = Operator | EE F71Z A o]t A} AT F A5 o] A b5 A S 53l
T AFY

L BE7IE F2H 7E 2 25 v A s154 .

2. 7 Operator 25o] APl X8 5L @ W Y2 o 2014 AL Go| Falold A28
cER I

F7tEas
e 7]} OperatorHub 22 v &4 3}

o FY2E AT 22 FI)

A {0 2 Q3| Operator A X 71 A3l 3t = A ¢ ob3 A=}

i

AHgate] @ B2 FAF

1. Subscription 2 B A E & A et} 3l F /3] o] = Operatorel 2 & 3HCluster]Role[Binding]
QHAEEZE NAFE= InstaIIPIan L BAEEZE 71¥] 7] = 2 HA E I XinstallPlanRef7} 954 o}

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

name: etcd

namespace: scoped
status:

installPlanRef:

apiVersion: operators.coreos.com/vi
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https://access.redhat.com/documentation/en-us/openshift_container_platform/4.9/html-single/operators/#olm-restricted-networks-operatorhub_olm-managing-custom-catalogs
https://access.redhat.com/documentation/en-us/openshift_container_platform/4.9/html-single/operators/#olm-creating-catalog-from-index_olm-managing-custom-catalogs

kind: InstallPlan

name: install-4plp8

namespace: scoped

resourceVersion: "117359"

uid: 2c1df80e-afea-11e9-bce3-5254009¢c9c23

2. InstallPlan 2 B A E o] Ao @ {F7F A=A AUt

apiVersion: operators.coreos.com/v1
kind: InstallPlan
status:
conditions:
- lastTransitionTime: "2019-07-26T21:13:102"
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

Q7 WAIA o) a0l EAHYT

o A2 APl 21E S £33l WA F 9= gl4A~ §9. o] 49 rbac.authorization.k8s.io
2% 9] clusterroles} Y t}.

o Fax

Lo
L
all

4 is forbidden2 A&z A AP & IS = A= Aol FESHA F5S Uiy

3
o

L2
o}
o YxxE ARAAY Aol EaE 2 AR A18Ae] o] F. o] 7% Operator groupell x| 4
B AH 2 A4 e vy .

o z9] ¥ 9: cluster scope o] &
AHEA = Al 2 Al A O retE A3S S O oA SR E  dEU

25
OLM(Operator Lifecycle Manager)2 @A A His] A oA AA 27 &=
S AF3HA FHFU

4.8. AH&-AF A o] 7tE 21 e

Z22H # A 2 Operator 712 2 71 2] A= OpenShift Container Platform2] OLM(Operator
Lifecycle Manager)d|A] Y1 = & 2] & AH&-5lo] S| 7] A & A& A F o] 71922 & AL A2+ IdF

Ut
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https://access.redhat.com/documentation/en-us/openshift_container_platform/4.9/html-single/operators/#olm-bundle-format_olm-packaging-format
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za

Kubernetesi= 34 2| 2o A A A| 54 APIE F71 3 o2 A14-31A] g5yt 433
© 2 Operator= APIE A 7] 8 Kubernetes B A -2 A}8-3}+= OpenShift Container
Platform v ol A A& sto] A7 € APIE AHS- & = sl 4T

ZY2H7HAE A F 9] F12 22 E AHE- 5l ¢ Operator 4 A7 Y3z = FA S W
Container Platform v A 7} 2] Operator S 34 Al o] 2 FZ34 A Q.

F7teas

® Red Hat Al ¥ Operator 7} 221

4.8.1. AHd 87 AF

e opmCLIZ Ax 3t}

4.8.2. 9t 7|vt 7tEd 2 1

v} 9] 7]l 7} EFZ 7= OLM(Operator Lifecycle Manager) 71221 @ 2] o] A vlA YUt dut A2 E
719H(JSON 3= YAML)# o] A SQLite "l o] B H o] 2 2] o] A A A 74 W sto|n] ¢ 3] o] d v A3}
sy

v 71wk 72 0 Apgol o @ AA @ 82 Operator Framework #1717 € 4& FxsHd A L.

4.8.2.1. 7t 7| 7= 1 o] m]) 2] AY A
g o]’ A8 H A e+ SQLite vl o] M o] = F A & A 5l = LWt AN 2E 7 7] ph 718 2 73 2| (JSON
EE YAML)S AHE St 7t 22 oW A & s = AFU T opm CLi= Y 7| Ao 2 Jlg2 a s
Z7138 3 A =S AP M2 a7t {F R A e v =80l He ES AT
AHd @ 7 AR

e opm 1 Z 1.18.0 o]

e podman v A 1.9.3+

o W o] X & W ESLY Docker v2-25 A Y3t= A ZEZ U RY

=8
OpenShift Container Platform S8 g o] YR H A 2 Eg = v Y Z2=Z A2

S 2o Eaglol FAEAYSA devz A YA LELE AL S T Qs

Ut

Az
L g 71w stg2 a6 g g 7225 2718 o
a. 7tg2 a9 fgdg s A4

I $ mkdir <operator_name>-index
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https://access.redhat.com/documentation/en-us/openshift_container_platform/4.9/html-single/operators/#olm-rh-catalogs
https://access.redhat.com/documentation/en-us/openshift_container_platform/4.9/html-single/cli_tools/#cli-opm-install
https://access.redhat.com/documentation/en-us/openshift_container_platform/4.9/html-single/operators/#olm-file-based-catalogs_olm-packaging-format
https://docs.docker.com/registry/spec/manifest-v2-2/

b. 74& =1 o]u]R|

o :

i

W) = 3} 4= 9) = Dockerfile 2 A A gt}

<operator_name>-index.Dockerfile

# The base image is expected to contain
# /bin/opm (with a serve subcommand) and /bin/grpc_health_probe
FROM registry.redhat.io/openshift4/ose-operator-registry:v4.9

# Configure the entrypoint and command
ENTRYPOINT ["/bin/opm"]
CMD ["serve", "/configs"]

# Copy declarative config root into image at /configs
ADD <operator_name>-index /configs

# Set DC-specific label for the location of the DC root directory
#in the image
LABEL operators.operatorframework.io.index.configs.vi=/configs

Dockerfile e o] A GAol A A4 & 7= O A e ) o 5L 3 49 Tl g ol 2lo]ok T

=8

EEEE R

—— <operator_name>-index
—— <operator_name>-index.Dockerfile

c. gzas A7A Bel2 AgUt

o
)
ol
flo
N

$ opm init <operator_names \
--default-channel=preview \
--description=/README.md \ €)
--icon=./operator-icon.svg \ ﬂ
--output yaml \
> <operator_name>-index/index.yaml G

Operator == 9| 71 A], o] &Yt}

MBI HA AR HA 2 A 7I12e=z 438 Addv
Operatore] README.md == 7]} ¥4 A=Y Y.

Operator o}o] & 7 Z U}

%2 §4: JSON =+ YAML.

e 74 e gEE A2

A9 7hg =1 74 94 olm.package A ¢12 74 blobS A4

&

Ut
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$ opm render <registry>/<namespace>/<bundle_image_name>:<tag> \ﬂ
--output=yaml \

>> <operator_name>-index/index.yaml 9

@ s clmAC UE s 27 Ay T
@ ez A A=dyn.

opm render 33 ] 2 ¥ 7HE = 7 o] w4 B WS o]u] ol A A= 74 Blobg 44 T,

e
Kl

Aol = sk ol el WE ol E@s oo Fuieh,

3B AE FES F7HF UL ol & So] th ¢l A & Aol 9l 574 3131 <operator_name>-
index/index.yaml J}°‘ o] F71gU}.

Ad G o

schema: olm.channel
package: <operator_name>
hame: preview

entries:

- hame: <operator_name>.v0.1.0 ﬂ

Q <operator_name> 5 ©] v} X (.)E vl A v 2ol E3aof gttt 22| gFom o]
opm validate g 3 & A 23] Xt

4.

)

A 7wk 72 s Sl
a. 7Ve= 1 v 9 g 29 ls) opm validate @ % & 43 o).
I $ opm validate <operator_name>-index

b. &

FE710914) g,

4

$ echo $?

o
)

S

5. g e olu A g W=t

$ podman build .\
-f <operator_name>-index.Dockerfile \
-t <registry>/<namespace>/<catalog_image name>:<tag>

6. FlgE 1 olu| A 2 BA2EF 2 EA T

- =T A A —AaaAa A 21 =M= 2 v~ =1 7 Al =Z=1-1-1
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4%

ox
i

ERRER

d. EX QBT HE YA === N W Y.

$ podman login <registry>

b. 7hgz 1 olu] X = YT

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

4.8.3.SQLite 7|vr 71& 2 1

za

Operator 7122 ~19] SQLite g o] g H o] 2~ F A2 ] o]} ALL H A &= 7|5 YUk o
o] A1& 5 %] &= 7152 o] A 8] OpenShift Container Platformel 35 o] g oM A&
ALdgUrt. 28} o] 7152 FF DA A AL Aol 2w Y =g vl Eoll= A3t

A &= Aol FFUSG

OpenShift Container Platformoll A ©] o] & A2 5 X kA L} AHA| | F 9 7] 59 A &=
= 2 OpenShift Container Platform 8]l 2 = E oA O o] 3} A} & H =] &t A4 H 7] &
AR S FEYA L.

4.8.3.1. SQLite 7] vk 1€ 2 o] w] =] A A

opm CLIE AHg3to] SQLite Hlo|Elul o] 2 § 42 7] who 2 Qe = o] n A & YA T 5 51k

AHA 27 AV
e opm H|A 118.0 o] A
e podman B A 1.9.3+

o wE oA & YE=35lo Docker v2-25 A A3l= AAZEHZ YR Y

=8
OpenShift Container Platform S8 2H o] YR A ZEg = v g8 T2 A=
Fol 283 Eaglo] FAIEALSA o PR QA HAZEZZ AL T F/lF

Ut

$ opm index add \
--bundles <registry>/<namespace>/<bundle_image_name>:<tag> \0
--tag <registry>/<namespace>/<index_image_name>:<tag> \
[--binary-image <registry_base_image>] 6

A 20] F7H WS oMl A HER FRF S YU
NEPREEEES S RE R ETIRIES

A Aba g2 Al Fol AHS-@ Tl A A4 22 7] ¥ o] v A Yk,

909

101


https://docs.docker.com/registry/spec/manifest-v2-2/
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2. oldlx o|u] X 2 YA 2ET = YR

a. QAT U AALE R ASAUL
I $ podman login <registry>

b. A& o]u] XS WY,

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

4.8.3.2. SQLite 7wk ¢ld] 2 o] m] %] YU o] E

AHE AL A o] Qe & o] R & FxetE FHE 2T 22 AHE == OperatorHubE A 81d S8 28 3
227} Qld & olu| A o] M5 o|u] A & F7}15te] Z2| 2E ol A4 715 & OperatorE A2 A2 74T
= dHUth

opm index add g % & A3t 7]E A9 2 ou| A & U] EF 5 JFYT

AR 8 7 AL
e opm A 118.0 o] &
e podman v A 1.9.3+
o <lHl X olu|X E W ESIY YA AEFZ Y HRAEU}

o NEAYRIT 220N A4 2 o u A & FEFTH

1L HE o|u A& F7hste] 7]E 28 Yol EQU -

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

~-bundles Z#) 1= Q=] 2o F71e F/F WS oA o YEE FEE 252 AP
--from-index Z g 2= o] Ao Y 1A 22 A}

~tag = 2= Aol EH AE X ol R o] F g o] v X] B 22 A FY

0009

pull-tool 2 L= ZAH o] o] p] A & 7}A 2= dl AHEslE 52 AZ UG,

e 24U th

<registry>

quay.io === mirror.example. com 3 2+-& YA ZE | o] SAE o] 55 XA P
<namespace>

ocs-dev E=abc 9 72 P A2 E o v Y2 o]l A2 ANFF Y.
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<new_bundle_image>
ocs-operator ¢} 7to] PR AE g o] 3718 x| HE o] A= A APt}
<digest>

W E o]n|z] 9] SHA o] u] ] ID 3= to] A 2E & XA Foh(el:
c7f11097a628f092d8bad148406aa0e0951094a03445fd4bc0775431ef683a41).

<existing_index_image>

oA o] Y Bl o] u] X & X4 g t}(o]: abec-redhat-operator-index ).
<existing_tag>

o] Aol FAIH o] v A B2 A FUTH:4.9).
<updated_tag>

Hullo]Ed Qe X o]m| R o] 2§ o] A] Bl 25 A A th(:4.9.1).

g

$ opm index add \

--bundles quay.io/ocs-dev/ocs-
operator@sha256:¢7f11097a628f092d8bad148406aa0e0951094a03445fd4bc0775431ef6
83a41\

--from-index mirror.example.com/abc/abc-redhat-operator-index:4.9 \

--tag mirror.example.com/abc/abc-redhat-operator-index:4.9.1 \

--pull-tool podman

2. delo|ER e X oju] A S Y
I $ podman push <registry>/<namespace>/<existing_index_image>:<updated_tag>

3. OLM(Operator Lifecycle Manager)o] A 7| & o & 792 0 A 204 FZ3t= QY X o]n| A=
Asow EFshA A A7 A7 AT AR FIHE A=A S FH

I $ oc get packagemanifests -n openshift-marketplace

4.8.3.3.SQLite 7] 9} o1€] ~ o] n] %] LE =
Operator HE £ S 7|yt o 2 3}& Q19 X o]u] X & Operator 7122 12| AH| o] 38 2 YA U}

AR H7NA EES A QY25 T DEYsHAY F2/ &5 A5tk 221 93t= Operatoryit
EFetE A2 Qld X2 o] AL R o] A FH Y.

AR 87 AR
e podman v A 1.9.3+
e grpcurl (A HH = =)
e opm H|# 1.18.0 o] A

® Docker v2-28 A Q3l= A ZE o AA =
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https://github.com/fullstorydev/grpcurl
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o

Ut

L A IgALEE AFSHYT

I $ podman login <target_registry>

2. AP Qe 2o EFetel = A7 B5L

A4 ¢4t

a. AvlU o)A elatel = 22 A2 o] u] & A th o] & SW the# BEUTH

OpenShift Container Platform S8 2 g o] Y1 g 2 E
Zo a3 g2 glo] FASAY

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

I $ podman run -p50051:50051 \

=9 9

Trying to pull registry.redhat.io/redhat/redhat-operator-index:v4.9...

Getting image source signatures
Copying blob ae8a0c23f5b1 done

INFO[0000] serving registry
port=50051

Hx o] Huld Al A A grpeurl 88 S

Ut

AHg-hel

database=/database/index.db

oy

2o\ A A8k 71 A

S EEELY P
A gons g AALEDZ AT 5

2~

=]

E5S7HAR

- 1=

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

c. packages.out 7S AA}slL AW ld 2o BAsH

Utk ol & 59 et 24U

"name
}
{

"name": "jaeger-product”
}
{
{

"name": "quay-operator"

}
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4. B2 A 2]

d. podman run -2 A3yt Eu|d A AACirl L CE &2 ZH|olY Z2 M8 FXgEY

o,
3. e BB S APt (A A ANAE A LG LA QU AE R AP

$ opm index prune \
-f registry.redhat.io/redhat/redhat-operator-index:v4.9 \0
-p advanced-cluster-management,jaeger-product,quay-operator \9
[-i registry.redhat.io/openshift4d/ose-operator-registry:v4.9] \6
-t <target_registry>:<port>/<namespace>/redhat-operator-index:v4.9 ﬂ

@ zazaa=gun

@ JEzrEaRaRAA ESAYY

g IBM Power @ IBM Z o] u] =] o] 7+ H & 3+ o}, ] 4 OpenShift Container Platform 2 2
HF WA g9 B Az A sE 827} 9 Operator g A 2 Eg] 7] & o]u] X ¢t}

@ =3FAA A9z oA AR A o) BT

4. O B9 AYstel A Ad = olu]AE A AA2E 2 YR
I $ podman push <target_registry>:<port>/<namespace>/redhat-operator-index:v4.9

<namespace>+= #| A ZE g 9] 7| & Y| s o] ~g Y

48.4. 8 2o 7t9 R A2 F7}

OpensShift Container Platform 22 2§ ol 7221 &2 28 F7lshd AHS-AHE 913 Operators 734 3}
31 AR S 5 dFUT Fel2H A A= QU2 o) R 2 %31 CatalogSource S HAE S YA T+

S ==

F 94Ut OperatorHub= 718 2 1 A2 5 AFE31o] AHR-AF Q1 E H o] 22 AU t)
AR & 7 AL
o QlE X oju|R & WSt HAXZEZRE Y RYUFY T

Z2A 2

1. eld 2 o]u| x| & F %3} CatalogSource S HAE

mlru
m°l'

Hid.

A
a. Th2< A}k A =4 15 catalogsource.yaml 1< 2 2] 43 o},

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

name: my-operator-catalog

namespace: openshift-marketplace ﬂ

annotations:

olm.cataloglmageTemplate: 9
"<registry>/<namespace>/<index_image_names>:v{kube_major_version}.

{kube_minor_version}.{kube_patch_version}"
spec:

sourceType: grpc

image: <registry>/<namespace>/<index_image_name>:<tag> 6
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displayName: My Operator Catalog
publisher: <publisher_name>
updateStrategy:
registryPoll:
interval: 30m

© ezzsswEadsolse AgAsl AdH o2 AR 5 AL shel
openshift-marketplace v] g 25| o] 25 A A FU) 28 A o 7l =719 Y7t
A A5 F vl g2 o] 2o A A F YEF dE Y 2Fo|2E AT

F gyt

AHg-3 ok
Qg 2 o] X & XA P}

7HE 25 AASHE olF £ 24 o5& AZ AU

00 O

b. 918 A1-§-3}o] CatalogSource 2 B A EE P4 gt}
I $ oc apply -f catalogSource.yaml

2. g8 Baxrt 43 Ao w AAQEA FAF .

I $ oc get pods -n openshift-marketplace
2 of

NAME READY STATUS RESTARTS AGE
my-operator-catalog-6njx6 11 Running 0 28s
marketplace-operator-d9f549946-96sgr 1/1 Running 0 26h

| m_N

o
N

EEEPSE REASEES

I $ oc get catalogsource -n openshift-marketplace

=49 4
NAME DISPLAY TYPE PUBLISHER AGE
my-operator-catalog My Operator Catalog grpc 5s

c. 7AWy ~E A}
I $ oc get packagemanifest -n openshift-marketplace

=9 9
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NAME CATALOG AGE
jaeger-product My Operator Catalog 93s

o] Al OpenShift Container Platform 9 4 2] OperatorHub 3 o] %] o] 4] OperatorZ A 3] & 4 JHY

e (CatalogSource @ H A € x}oko] o ¢ z}A] 3t ] &-2Operator Lifecycle Manager 7@ 2 4
2o 7lg 2 A~E FAZFAAA L.

o <ldx oln| X7} Zato]Hl FA2EZ A TR AFol B A9 Zatoyl #x 2E
] Operator-& o] ] x| o] A A 22 FZ 34 A L.

4.8.5. g} o] H] g X 2~ E ] o] 4] Operatorg o] w] x]of] ol 4] 2~

OLM(Operator Lifecycle Manager)9ll 4] 2] 3}:= Operators} #HAH 54 o|u| x| 7} 719 YA = E 2]}
3% 3= Q15 AH oY oA A ZEg A S 28] 5= 79 OLM 9 OperatorHube 7| 23 o =
oluA & 7IA & F AFUTH AAEE S35 A A ZERQ NS AR XETH E A AR S A
g JdFUG. OLM2 71 2 1 204 st o] 9] 714 @ 7] HtS %30 2 4 Operator 2 719
Ead o]z BHS ujX]dte] AX & 58T F dFHH-

Operator %= &9 Operandol 2 2.3 7]} o] u] 4o A &= eho] W ol A 2= 2] ol A& sl ok & 5 U
Uth. o] Athe] 2ol 4] OLM til A Bl = vl ¢ 225l o] 20 Wb vl x| ahA @A e 2 2.3 o) = AS
Bstal7] A8l 22w Ze2H 7bA 7] ek EE A d QA o) 2 Au & AR AF A FH L
F7He 5 A&y

OLMol| 4] #2] 3Hi= Operatore] 212 & 714 ©.7] &4l 2= A o] YA HA W= thg £3 ] omAE
e sl of gk

QEEESEE

CatalogSource © B A E = Operator HE & 2] & A}235}3 o] v A P A 2=E oA T2HEHE AH

ol ojH|X & F| 7| A A 7} G2 1 A 20 FFst= AP 2 ou| A E F2T F AFUG. Q19 X o]m]F]
7t Zepol Yl HIAIZEg] oA S AR = A5 A AR S AHE-6te] 7HA Q7] A= AdS S8 5

AFHT

HE ol

Operator ¥1 5 o] n] =] = A g o] o] u] =] 2 7| 7] K] 5] o] Operatore] 31§ WAL Je = vl e g o] €]
gyl 2EQUT 7SR I 204 23 WM E o|n|X| 7} S o] o] Zatoyl H A 2E 2] o A
F2EHE A B2 AHE s 7HA 7] A = AdS Bhs S = AU

Operator ¥ Operand o] u] %]

Fhg = 1 A2 oA A X] gt Operatorol 4] Operator o] 7] 2] A E= ZA}3t= Operand o] v #] F 3}
U= o]l o] u] x| & ALE-S}+= 739 Operator7h A x| 5 #] 5t v o D HAZEE AFl
o3 A Al 2 Ago] g7l jEdU T 7hE 2 £ 29 B S FX8) = OLM|A Operand7t A 2] &
-3 HAE Y| g2 o] 20 BebS wiAE 5= flsy

A S 2H 9] BE Y YL o] 2o 3 A Al X A 33 A F-5t+= openshift-config v] ¢ 23 o] 29
SEY ZY2H 7M7) Bl QS AR AR E Frhst Utk e AA] S 2FHol g g A 2=
WS AT 7 8l 45 W3 HdE U 29 o] 2 9] default A ¥ 2= A G o] 7hA 7] ®etS F71e

+ gyt

o UE T A o) 3ol =l YA LEZ AN TP
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https://access.redhat.com/documentation/en-us/openshift_container_platform/4.9/html-single/operators/#olm-catalogsource_olm-understanding-olm
https://access.redhat.com/documentation/en-us/openshift_container_platform/4.9/html-single/operators/#olm-accessing-images-private-registries_olm-managing-custom-catalogs
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o <ldlx olu| x| == F}ekE 7 o] u] A,
o Operator HE o]0 A].

o Operator &=+ Operand o] 7] #].

1 B3zt Zetolul PAILEL A ds Bt A dU T

a. ZabolHl G A 2E o] 2alste] A 2ET A2 57 HAL A AL Aelo|EF Tk

I $ podman login <registry>:<port>

e

al

A 2ED A4 FH o #Y A== AAZEg ] 22208t= Hl AHE-sh= A
Holy £ w2t £ 4 54t podman CLIC| 3% 712 91 =
${XDG_RUNTIME_DIR}/containers/auth.json¢] 4 t}. docker CLI1¢] 73-¢- 7]
2 9] X+ /root/.docker/config.json} U t}.

b. Bt st} A 2Eg o Ul A4 FH U x50l o A EQ 9 A FH2EE
2] Bt A Al st= Aol EFUT o] - Ao A CatalogSource @ H A Eof of 2] Kt

E 33 4= 9 o 1] OpenShift Container Platform& o]0 A & 714 2 = B¢ AR S F A&

BerS 9 73 A4 S8 2ol ¥y o

Z|EA o2 YA ZER A4 T A2 E o] AR E e shte] R ZEE A A

oy AEAEI AR ARE AZT F JFUL d o AA SH=E SRIFUT. o &

49 9334 25U

Ju

e
ic)

o)
=

of el g X 2E2 o) U e A4 SH L A 4s}

{

"auths": {
"registry.redhat.io": {
"auth”: "FrNHNydQXdzcINgdg=="
b
"quay.io": {
"auth": "fegdsRib21iMQ==""
b
"https://quay.io/my-namespace/my-user/my-image": {
"auth”: "eWfjwsDdfsa221=="
b
"https://quay.io/my-namespace/my-user": {
"auth": "feFweDdscw34rR=="
b
"https://quay.io/my-namespace": {
"auth": "frwEews4fescyq=="
}
}
}

o] THal. & o] F B oA Kere A S vl ALSH m 2 sl nhr} skl 8 22 of gt Al
¥ QW2 Agslok Utk o] AL T WY F shhE Abgstel £ - AgUTh

108



4% 222 24

¢ podman logout <registry> 3 & & A}-8-31o Q3= A 2EQ syt G w7k F71
ANA2E 9 A4 FTHES AAFY

o AXzED A W AAL AYSL AA2E MY ABE 22 se] ol Aol A7
it A8 59 st 2 e

el B e ol g A7 S-S A gete
{
"auths™: {
"registry.redhat.io": {
"auth”: "FrNHNydQXdzcINqdg==
}
}
}

i vhe g A 2 Ue 44 S92 At

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

c. Zalolul YRI2ET 9 21F 224 59 A B 7} 34 openshift-marketplace U] ¢ 23] o] 2~
o] BkS A7

$ oc create secret generic <secret_name> \
-n openshift-marketplace \
--from-file=.dockerconfigjson=<path/to/registry/credentials> \
--type=kubernetes.io/dockerconfigjson

o] GAE WHste] v & 4 Zetolul YA LE ) g F71 1S A st -from-file
EH2E Aol Este] dE HAZEL A S8 AL =S AF UG

2. 7]¥ CatalogSource 2 B A E 5 A4 517 ddlo] Edle] st o] 4o HMeHE Fx g

apiVersion: operators.coreos.com/vialphai
kind: CatalogSource
metadata:
name: my-operator-catalog
namespace: openshift-marketplace
spec:
sourceType: grpc
secrets:
- "<secret_ name_ 15"
- "<secret_name 2>"
image: <registry>:<port>/<namespaces/<image>:<tag>
displayName: My Operator Catalog
publisher: <publisher_name>
updateStrategy:
registryPoll:
interval: 30m
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Q spec.secrets A A& Z=7}53 D Q3 B3

ftlo
X

%

o

Ut

3. 753k Operatorol A % 3}+= Operator &=+ Operand o] u] %] o] :Zg}o]Hl x| A E & o] U] 3+
AA| 2 Ago] a3 A Ze|2HY RE VYol =i di4d HAE 4| ¢ 25 o] 24
AA = A7 Al Fstd U

o Z g RE YA o] A2 AL A Z 3l H openshift-config U] ¢ 23] o] 2
o] 229 I 714 27] Heto] A5 AR AR E FIhU T

=o
A 2y glAalE S ZHY ASAS YANFCE AT F A=A 2

29 714 7] Bl gtA A oF gy

a. 224 714 2. 7] ®gho A .dockerconfigjson 3} & F=3 ).
I $ oc extract secret/pull-secret -n openshift-config --confirm

b. Zo3 Zeto|¥l YA XE & HAEEZ U3 AT AH 58 AHE-5to]
.dockerconfigjson 712 S ¢ H o] ES T A B 7 & Z )

$ cat .dockerconfigjson |\
jq --compact-output '.auths["<registry>:<port>/<namespace>/"] |= . +

{"auth":"<token>"}"\
> new_dockerconfigjson

<registry>:<port>/<namespace>= Zzlo|Hl A 2E @ AL AR Z A }5L
<token>2 215 A4 TH o2 WA

c. Al FYE& AHE] 22 7HA 7] HetS ol EYy

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

o 78yl as o] 2E Qulo] ke W A Bl E v Q) 23 o] 2o o) 4] 23] oF 3= Operator
o) Au] 2 AR o) 714 2 7] WS AT

a. HY E 4] 9] 23 o] 2] A] openshift-marketplace g © = A4 g KBS ThA] A A ).

$ oc create secret generic <secret_name> \
-n <tenant_namespace> \
--from-file=.dockerconfigjson=<path/to/registry/credentials> \
--type=kubernetes.io/dockerconfigjson

b. HIAE 4| ¢ 25 o] 2 & 7 M5l Operatore] A/ H| A Al A o] 55 A} ).

I $oc get sa -n <tenant_namespace> ﬂ
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@ Orcratorsi AR U ol 20 AR A A4 ST Ul 2ol 28 AP
Operator7} = E 4] g 239 o] 2] A x| ¥ 79 openshift-operators Y] ¢ 25 o] 2
E A3

2 o

i

NAME SECRETS AGE
builder 2 6m1is

default 2 6m1is
deployer 2 6mis
etcd-operator 2 5m18s ﬂ

ﬂ A 2] 9@ etcd Operatore] A v 2 A& YUt}

c. Operator®] A H| = 7| Qo] Kt AAd T

$ oc secrets link <operator_sa> \
-n <tenant_namespace> \
<secret_name> \
--for=pull

tlo

o AXzEe] A S0l AT E B Eehstel Mt £ ol thd A L Wt @
FEsHAA 2.

o oleg nok Mol ML JFol e A B WG T2 Fel2H /b4 0] uol Yo =8
CECRREY

o 7tA Q7] B3-S Ul Y 20| =M Ajn Aol AAdst= %011 o] 3 ZHA] & Wl -§-2 Podol| A T+
E B YA ZEZ Y oju|A & FAXFIEE 58S )
4.8.6. 7] & OperatorHub 42 H] &4 5}
Red Hat & 7] 7 U €] 2 E oA A F 3}

Container Platform2 A X5} += < 7| &
272 NESHEAASE F AFUL

£ Zd = E 44 8= Operator 712 2 1= OpenShift
A o 2 OperatorHub&- 2 2 A g} S8 2 AR = 7]

A7)

e OperatorHub ¢ B 7] € o] disableAllDefaultSources: trueE F7}35lo 7|2 Jlg 2 19 &2
H) g4 5 g o

$ oc patch OperatorHub cluster --type json \
-p '[{"op": "add", "path": "/spec/disableAlliDefaultSources", "value': true}]’
SRk

E ) 2ES A AR 228 BB 5 AUt Bl > FH2H AY T4
OperatorHub #| o] X o A 7|8 A 22 AA, 2HA], v &A1 3 D A5 S F Y= 2 2H S

mm oL
ol
o
i)
o

m


https://access.redhat.com/documentation/en-us/openshift_container_platform/4.9/html-single/cicd/#builds-secrets-overview_creating-build-inputs
https://access.redhat.com/documentation/en-us/openshift_container_platform/4.9/html-single/images/#images-update-global-pull-secret_using-image-pull-secrets
https://access.redhat.com/documentation/en-us/openshift_container_platform/4.9/html-single/images/#images-allow-pods-to-reference-images-from-secure-registries_using-image-pull-secrets
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4.8.7. A 82 A 9] 7reb= 1 A A

o2 A A= #A JG 2 A2 F AHAI 8t o] d e FE2H ol 71 AHE-A A ¢ Operator 712
2AEAAT F JFUL

Azt
1§ 2&9 AR stAgA AR > F 2 A0 2 o] FF
2. Configuration(#4 ) 9 & 2323 t}& OperatorHub & Z8 3t}

3 22" 2gug.

4. AAZ 7= FA v AN RS IR 2244

i

=
29

L

U,

“

4.9. A 3+¥ v E 9] A <] OPERATOR LIFECYCLE MANAGER A}-&

A A U E Y A(HF o] &7l F]2E)) A XA OpenShift Container Platform 22 2] 9] A9
OLM(Operator Lifecycle Manager)2 7] 2.2 0 2 97 R A Eg oA & 285+ Red Hat Al &
OperatorHub ZA=2=of] AA 23 F= gzt o] 2| gt 94 A2 A AHN ddo] Q317 diY
Yt

a8y S8 2 A A= 3ol Ao ¢S JAEY AA X Agho] A= A A ke U ES A4
OLME A} &35 2 Z 8 2HE 84353 5 &Yt 97 OperatorHub 2RI 2 E 714 ¢ = | &4 <l
Ol AA 2 Ago]l a3 gAXHO AL A 420 2A v] & FH|FHAL FH=E v YA ZERRE
R = b AHS-g Y

A AAY

v GALEDE ALHol A R A0l FZ FHLEH BT Ao st M AH T AE
23 A8 Ad4o0]

uEPE Zh=g Ao 87 #70 22 H 02 o537 93] |54 vlrjot B
B2 32E E= 9 o] (Airgap) TE A& 5 sUUH
o] 7to] = A = Al gtA U EQ] A A OLMS &4 stsl= v 2 83 b3 T2 A 25 A

e OLM29] 71E 97 OperatorHub 2= 0| &A1 3} o}

o ¢bAS AH YN HA 27} 75 g 9] 2 2H| o] A& A8 OperatorHub €l =29 24 n|2] & A
Asta v AZEZ YRYYT

o J7|E A7A AA7tobd ny PR 2ZEF 9 2A A 204 OperatorE A X513 &8 3t== OLM
< A

A g U EY ZANA OLMS B4 513 Foll= A FHA| &2 A ZH oS Al AHE-she] HA v 9
Operator7l 412 o] 22 OperatorHub &22& Yo ET F JF
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4X

ox
i

OLM2 =7 4204 OperatorE #2]|& & AA| 7+ X A A OperatorE A A Y E A
AN ATHACE AP F JE 7152 U 71+ 55 3= Operator A o] w2} o5

® Operatorol4] 715& F33t= dl 29T F = #H oA E= 7] € ZH oY
o] x| & CSV(ClusterServiceVersion) © H A E o] relatedimages vl 7] 1 5=
U

¢ ©H 17} opd fo]AEE(SHA)E F3ll A d 2 E o|vA & Fx=dUo.

o3 A9 A1gk o 2 AE 5l Red Hat Ecosystem CatalogolA] &= =
AAo] £7] REoA] AL A3t Red Hat Operator 222 AT = &)

= = =

[t
E
2

+4 Z" ol ste o 2 A o] A
uf 32 " Operator
o]z} 7] disconnected

F7teas
® Red Hat A ¥ Operator 7122 1

o A3H Y E Y= 37 U3 Operator FA 3}

491 AFA & AFgH
e cluster-admin d3to] 9l = A8 A2 OpenShift Container Platform & 2ol 1213},

o 7| 7tg =& A sta A9 3 Operator A H A Ext v] 2] g 512 H opm CLIE A X gt}

H

it

al

OS5 IBMZ9) AR VI ES 04 OLME AHg-sh 4 AA2ED S il she v d e 2o
QX 126Bole Fgslo gt

4.9.2. 7] ¥ OperatorHub 4~ 1] &4 3}

Red Hat & AR{YE] Z2 A EoA A F5l= = E 44 5l Operator 712 2 1= OpenShift
Container Platform& A X3} = 59¢F 7124 0 2 OperatorHub& 2 2 AU A 3H Y EY = 37
dx = S 2H AFAEA 7|2 712 aE v @A gE ol AUt 2H O3 2EZ MG E 2 A2 E A
3l 5 OperatorHubE +A4 % & AdFY .

A%

e OperatorHub ¢ ¥ A E 9 disableAllDefaultSources: trueE F715to 7| B Jlg 2 19] &~
H) 24 5} g o

i

b

$ oc patch OperatorHub cluster --type json \
-p '[{"op": "add", "path": "/spec/disableAliDefaultSources", "value': true}]’
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https://catalog.redhat.com/software/search?p=1&deployed_as=Operator&type=Containerized application&badges_and_features=Disconnected
https://access.redhat.com/documentation/en-us/openshift_container_platform/4.9/html-single/operators/#olm-rh-catalogs
https://access.redhat.com/documentation/en-us/openshift_container_platform/4.9/html-single/operators/#olm-enabling-operator-for-restricted-network_osdk-generating-csvs
https://access.redhat.com/documentation/en-us/openshift_container_platform/4.9/html-single/cli_tools/#cli-opm-install
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2o AR

T EELSALEA g RO 228 AT S IdSUY BE - FYH2H A - A -
OperatorHub s o] R o A] 7] A5 WA, 2HA], v 40351 2 SA 31T = 9= A2 S FE o

o

4.9.3.SQLite 7] vk o1dl ~ o|n| x| FE

Operator & ¥R S 7|t 0 g 1= Q1Y X o] X = Operator 712 2 1.2] AH o] 38 YA o
ARD AN7NA E5S A Q22 25 EAF AU Fa/ &5 AUt 28 Ast= Operatoryt
F3otE X QY 20| AHL o] A H Y
A g9 v E 9] 2 OpenShift Container Platform S & 2E A n]g|Y @ LU= E ALE3 =5
OLM(Operator Lifecycle Manager) & 74 & o = 7] & 712 2 19 4] Operator 4] B A E gt v] 2] & 5l
W o] A2 i & AHE Al L.
o] Axato] A A I AALEe = FATUEN T AA X ATS AHE5He] A LH o] A A A=
& 4 = 71E v g g A 2E YUt o] oA o 4] = 7] 2 redhat-operators 7} &2 1.9] Q1€ X o] ]
SR MHE RAFAAN Z2A A= R E QY X o]u]R oA FY ]
AP @ 7 AR

o FAFUESA YA 27} 73 YA 2H o] A

e podman v A 1.9.3+

e grpcurl (EMA HH = =)

e opm H|# 1.18.0 o] A

® Dockerv2-25 A A3t A ZE o YA X

OpenShift Container Platform S8 2H o U A 2ZEg = vy ZZA =
ol 2o3tE 1 glo] FAIEAYSA oz g A ZERZ AET 5 s

Ut

1. registry.redhat.io= 1&g},

I $ podman login registry.redhat.io
2. R EAAZEHZ JASTH U

I $ podman login <target_registry>

3 AYd de 2o xdstH = 7 A H5S 283U

a. Ae YA Feste = L AqEEonAE APt A& 59 b5 25U

$ podman run -p50051:50051 \
-it registry.redhat.io/redhat/redhat-operator-index:v4.9

14


https://github.com/fullstorydev/grpcurl
https://docs.docker.com/registry/spec/manifest-v2-2/

d.

=49 9
Trying to pull registry.redhat.io/redhat/redhat-operator-index:v4.9...
Getting image source signatures

Copying blob ae8a0c23f5b1 done

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

W o] Gl Al Aol A grpeurl B E-S ALg sto] Alel 2ol A A Faks A4 B52 A S
Ut

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

packages.out 521 & 71 A}at 2 ] QlE) 0] what o] B2l Y= A7 A ol B FAH
Uth o e 59 03 2aUh

"name": "advanced-cluster-management"

}
{
"name": "jaeger-product”
}
{
{
"name": "quay-operator"

podman run 33 & 33w A QA Cirl L CE =8 AH oY Z2A 25 TAFY
t.

4. g5 ¥R8 S APst] AL E ATNA S AT 22 A28 2 F F A

o 009

$ opm index prune \

-f registry.redhat.io/redhat/redhat-operator-index:v4.9 \0

-p advanced-cluster-management,jaeger-product,quay-operator \9

[-i registry.redhat.io/openshift4/ose-operator-registry:v4.9] \

-t <target_registry>:<port>/<namespace>/redhat-operator-index:v4.9 ﬂ

cEEE EXRES
HEz 7EE LA NA B

™
<

Power ¥ IBM Z o] n] x| o] gt & @ §H] t}. g A OpenShift Container Platform &2 2=
H F WA 9 36 A A X = vl 271 9= Operator 3| A 2 E 2] 7] £ o]u]x Y},
we

TUAA A X olu X o B @ AHE-AL G o] 'l 2d Y
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5 T BH S Adste] Al Ad 2 o]u A 2 U g A 2EE] 2 R
I $ podman push <target_registry>:<port>/<namespace>/redhat-operator-index:v4.9

<namespace>< H A ZEF 9 7|E YL olAYPUnt o & So] veYE FH=2E R F YR
W71 918l olm-mirror vl 4 =#lo] 25 B3 F = A5

4.9.4. Operator 719 21 1] 2|

Aol &3 F22E 9 e AH8-517] 913l Operator 7= 1 vl 2] ol o @ AHA| & &2 A3 » A4
sl E AR = 91 olv A v S FEHHA L.

495. FH g 7GR 2 A= F7}

OpenShift Container Platform 28 2 g 712821 A2 5 F7131A A8 A= 9] S OperatorE 74 2 5
2 AR F YG5UT Fe 2 FE A= g2 o|u] x| 2 A% 3= CatalogSource S A EZ QA &
I A5 U . OperatorHub= 712 2 71 &2 & ALE-51o] AFE-A] Q1 H o] 2 & A 3T}

o Qe Xz ojuAE U EStA YA EZ WHRYFUT

1. ¢ldl X o]u] x| & F%3}+= CatalogSource ¢ B A E = A A gt} oc adm catalog mirror 3 3
S AHgete] FtE R 25 g A ZE v g A vy 2 E g g A AR
catalogSource.yaml 3} & A ZH o & AL&8F 4= 5

a. Th2<S A}k A =4 15 catalogsource.yaml 1< 2 2] 23 o},

apiVersion: operators.coreos.com/vialphai
kind: CatalogSource
metadata:
name: my-operator-catalog ﬂ
namespace: openshift-marketplace 9
spec:
sourceType: grpc
image: <registry>/<namespace>/redhat-operator-index:v4.9 6
displayName: My Operator Catalog
publisher: <publisher_name>
updateStrategy:
registryPoll:
interval: 30m

Q AR 2=E e JRE37] dol| 25 22 sjdo v YA P S HAES AT
o "2 A gl A2 o] " {7 A SR 2 = 5 metadata.name B = ol x| W E 2 A (/)
A5 AAZIG

@ erairsreudssozd AT Ao w ALY F AL AW
openshift-marketplace U] ¢} 25| o] 22 X At} 28| R] ¢gow Fler= 19 W97}
AR F Ul 2 o] 2o AT AT F UEF GE Y=ol A5 AT

T JFUTL
9 Qg £ o]u| X & A4 .
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https://access.redhat.com/documentation/en-us/openshift_container_platform/4.9/html-single/installing/#olm-mirroring-catalog_installing-mirroring-installation-images

o]

22EANGE o F Ex 24

QD 182 A4 T
b. 3}¥ S A}1-8-3lo CatalogSource 2 HA EE AAJ ]
I $ oc apply -f catalogSource.yaml

2. 5 faiTt AT Ao s A EAEA AAdU

a. PodE 13

I $ oc get pods -n openshift-marketplace

Dast A MRS AEOE Fste] HA HUE AT F YFUTh

=49 49
NAME READY STATUS RESTARTS AGE
my-operator-catalog-6njx6 11 Running 0 28s
marketplace-operator-d9f549946-96sgr 1/1 Running 0 26h
b. lg =1 225 AUk

$ oc get catalogsource -n openshift-marketplace

=49 9
NAME DISPLAY TYPE PUBLISHER AGE
my-operator-catalog My Operator Catalog grpc 5s

c. S7A wWys2E elgh.

I $ oc get packagemanifest -n openshift-marketplace

=49 9
NAME CATALOG AGE
jaeger-product My Operator Catalog 93s

o] A OpenShift Container Platform ] & 2] OperatorHub 3] o] X] o] 4] Operators
o}

F7teas

e oldl X oju]x]7} Z}o|Hl PR AE A T2 E L AF0] BRd AG
] Operator-& o] o] x| o] A A 22 FZ 34 A L.

e Kubernetes | A 7]ul o] 0] | ] 12 A} L35l 282 gado]l= 5 oy
o 2 JuolEstH A AL A A o] FhF R 1 Ao gl gt o] n| 2] } Z2S Fx

4.9.6.SQLite 714k eldl A~ o]u| X JH| o] E

[

|2 ol 4] ]

54141 2.

32
o)
L

2ol B A 2]

a2 A5
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https://access.redhat.com/documentation/en-us/openshift_container_platform/4.9/html-single/operators/#olm-accessing-images-private-registries_olm-managing-custom-catalogs
https://access.redhat.com/documentation/en-us/openshift_container_platform/4.9/html-single/operators/#olm-catalogsource-image-template_olm-understanding-olm
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AHE AL A o] Qe & o] R & Fx8HE 71D 2T 22 AL SHE = OperatorHubE A4 81d S8 28 3
227} Qld & olu| A o] M5 o|u] A & F7}5te] Z2] 2E ol A4 715 & OperatorE H A A2 74T
4 A&yt

opm index add ¥ % & AH8-3to] 7]E A = oA & Y| EF = AU AFA U EA A A5
drlolEd FRl=x F2E gA] vl 3 of gt

AP 8 F A
e opm A 1.18.0 o] &
e podman v A 1.9.3+
o <l X olu|XE WESIY YA AEFZ YHAEU]

o NEAGEI 220N Ad 2z olu S FEFU

1L HE o|u A& F71ste] 7] 28 Yol EfdU

$ opm index add \
--bundles <registry>/<namespace>/<new_bundle_image>@sha256:<digest> \ﬂ
--from-index <registry>/<namespace>/<existing_index_image>:<existing_tag> \9
--tag <registry>/<namespace>/<existing_index_image>:<updated_tag> \
--pull-tool podman

--bundles | 1= Qg 20 F71F F7LHE oA o] HEE 7EE 53 AQZ P
--from-index Z & 2= o] Ao Yl 22 A
~tag T 1= Qo B 1E ol u o) A8 o)) Bl AH P .

pull-tool 2 2= ZH o] o] A & 7HA = ©l AHE-she 2 AZFUH-

0009

chest 24U

<registry>

quay.io == mirror.example. com 3} 72 A LE o] $2AE o|5& AAF P}
<hamespace>

ocs-dev == abc 9 7+ FIA A E g 9] Y| AF o] AE XA
<new_bundle_image>

ocs-operator ¢} Z2o] # A ZE o 3718 A HE o] v A & A A P}
<digest>

W E o]n| x| 9] SHA o] u]X] ID 3= tho] A 2E & XA Foh(el:
c7f11097a628f092d8bad148406aa0e0951094a03445fd4bc0775431ef683a41).

<existing_index_image>

oA o] Y Bl o] u] X & X4 g t}(o]: abec-redhat-operator-index ).
<existing_tag>

ol Aol FAIH o] m A B2 AT TH:4.9).
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<updated_tag>
dulo] EH Qe 2 o] v A o] H g8 o]u]A) Bl 15 A A T rh(el: 4.9.1).

g

$ opm index add \
--bundles quay.io/ocs-dev/ocs-
operator@sha256:¢7f11097a628f092d8bad148406aa0e0951094a03445fd4bc0775431ef6

83a41\
--from-index mirror.example.com/abc/abc-redhat-operator-index:4.9 \

--tag mirror.example.com/abc/abc-redhat-operator-index:4.9.1 \
--pull-tool podman

2. dullolER QE X olm A S R YY T
I $ podman push <registry>/<namespace>/<existing_index_image>:<updated_tag>
3. Operator 7}8 2z vj 2] Az} Y= DA E Al 3 5to] Julo|EH SR = E v 2 Pt}

2184 ICSP(ImageContentSourcePolicy) © B2 E A A of] o] 3t TA] o] =235H oc create
@t oc replace 33 & A& FUth ol & E9 thE 3 25Ut

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

o] A A2 L HAE7} o]u] EA5aL PHlo|Edfof st e F g gt

Pt
K

UykA © 2 oc apply HE S AF8-3ho o] Hdlloc apply & AHE-3t] AASH7|E 2
BAES Qo] = 4 914l th 22l ICSP @ Ul E o
metadata.annotations 2 & 7] ¢} A& sl L] A FA = 23] A o] TA 9
oc replace 3 & S A1-&-3l of U}

4. OLM(Operator Lifecycle Manager)o] A7|& 0 2 71921 A2 oA F X3 QY 2 o]nR| =
AFoz EsA A ANA7 A2 F7HEAEA ST

I $ oc get packagemanifests -n openshift-marketplace

F7teas

® Operator 7128 =21 1|8 H
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https://access.redhat.com/documentation/en-us/openshift_container_platform/4.9/html-single/operators/#olm-mirror-catalog_olm-restricted-networks
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5. OPERATOR 7} 2

5.1. OPERATOR SDK 4 X

Operator Z 3| ¢ 9] =& Operatorgl= Kubernetes U] o] E] B o Z 2] Al o] 42 & & & o] 3L 8% 7}%5 311
AHE3E A o2 B ste 9 FE &2 EA YU Operator= Kubernetes 334 2 &8-5lo] Za19-=
Al z(el: Z2H|AY, 2A LY, N, E9) A535H9] o] A& A ¥ 5= 5419l Kubernetess 23 & &
e BE AXNA 23T+ A5

OperatorE A1-8-31'H Kubernetes 432] E-33¢ 48 A4 o Z| Aol S A #4218 + dsU T 22t
A= 391 APIALE, B8 A4, TE LR olojA & REA K53 2 FA| = 3l Operators 2Hd 5t

71 o182 o+ sy

Operator Z 8 ¢ 9] = 2] A & 4 ¢l Operator SDK= Operator 7] 2217} OperatorE Yl =, H| 2 E, o] £
sH= Hl AHE S 5 Y= CLI(BE Z Ag s o] 2) ES AT

Operator SDKE A}-&3l+= o] = FA Y Y 7?
Operator SDK= Kubernetes o] E] 2 o] Z&] 7] o]} 75 24|28 tasteled) o 2 AalN e A Z

ZA o] A 2 X2 o] QT 4 QF Ut Operator SDKE 218311 o] 2§ ¥4 71 ¢312 ®uk ol g}
UH Y B RUE P 2ol O] FF #E 715 2o A8 T =2 FE Eoled =8l gyt

Operator SDK+= controller-runtime 2ol B8 2] & A18-5lo] O} 23 222 7| 52 Al 58 2 =4 Operator
E9 AT F Jde Zdd9addg

* 2P =dlsd ARH R AT 5 A= AT API S 33
o N ZRAEZANESA REXAEFS]7] Y 2Ze D A=Y &

® OLM(Operator Lifecycle Manager) 532 %3 22 2 ¥ oA 4-3) 5] = Operator 3| 7] x|, 2 #],
a9 2 7443}

e 2ulA <l Operator A& Al & 2 & 3l= 34 7%

-

® Prometheus Operator7} M| £ 8 ZF 2Eo|A AL = A== AAHE 2 E Go 7] 4l
Operatorol] A 5o = A A X%

Kubernetes 7] ¥t =& 2¥| (oll: OpenShift Container Platform)ol o gt 2 & 2 €] #&] 2} A = Asto]
2J = Operator 24 2= Operator SDK CLIZE A1-&3} Go, Ansible === HelmE 7] vt o & 1A
OperatorE 7| & & 4= A 51Ut} Kubebuilder= Go 7] ¥t Operatore] 27| Z = £F 4 © & Operator
SDKol| 35 o] Ittt = 7]1E Kubebuilder Z= A EE 10| 2 Operator SDK9} 87 A123 4= 910
o A& ALY dFUH

al

e

OpenShift Container Platform 4.99] 4] = Operator SDK v1.10.0 ¢]/¢S& A 4 &}

-

5.1.1. Operatora 3121 7}?

7] ¥ Operator 7|3 2 -g-o]dl tj 3 7]} & = Operator o]3] S T34 A L.

502 /E =22 =

Operator SDK= th5 9|2 E2 & #1332 A Operators 73yt
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https://operatorframework.io/
https://github.com/kubernetes-sigs/controller-runtime
https://kubebuilder.io/
https://access.redhat.com/documentation/en-us/openshift_container_platform/4.9/html-single/operators/#olm-what-operators-are

57%. OPERATOR 7] &

1. Operator SDK CLI(8 & = <1 €] 5| o] 22)E A& 35}o] Operator Z2 A E S AA T},
2. CRD(AH8-A B 9] g4 A 9])E F71ste] A 2] 42 APIE B o gt
3. Operator SDK APIZ A}-&38to] ZAS g 222 X Qg

4. AR A A=A Operator 24 = = A 9] 5}3L Operator SDK APIE A}-8-5lo] ] 2291 A5
28

s

5. Operator SDK CLIZ A}-&-3lo] Operator vl X vl U3 2E & A =317 YA o).

19 5.1. Operator SDK 9|3 ==

Operator SDK Build, test, iterate

{
} Operator manifest

Foundation Publish i Operator image

Test locally Test with live cluster

Operator SDKZ A}-83}+= Operator= Operator 24 z} 71 A o] &k 3l E 2] o] A ZA}8HE= g & 29 )3t o]
HE S A g5t o S Aol FHl & 2 st= AH S F3FU

513. F7F gl &

e <l=3¥ Operator 2 = 7}o]| =

5.2. OPERATOR SDK CLI A #]

Operator SDK+= Operator 7] 22} 7} OperatorE 2 =, H| 2 E, 8] ¥ 35}+= ] A8 = J = CLI(FH = 2l
H o] £) £ A F ) Y= 2Hl o] Mol Operator SDK CLIZ A X] 3} ¢] #}A] Operators 24 & 4|
g F AFY

OpenShift Container Platform} 72 Kubernetes 719t 22 2 € o] O] 3+ & 2 Fg| & YA 2 AFlo]
%)+ Operator 24 2= Operator SDK CLIE A}-4-3}4] Go, Ansible &=+ Helm& 7]uto 2 14|
OperatorE 7@ & 4= A HF Yt} Kubebuilder= Go 7] vk Operatop] )\7]] Zc £F 497 Operator
SDKel| £3t5 o] <5t = 7] Kubebuilder Z2 A € 5 T10] 2 Operator SDKe} §H7] AF8-3H 4= 9l o
o AL A S dFUH

e

al

OpenShift Container Platform 4.9¢] 4] = Operator SDK v1.10.1&- X 3t o}

5.2.1. Operator SDK CLI A %]

Linuxell OpenShift SDK CLI &5& A X & 4= 54t}
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https://redhat-connect.gitbook.io/certified-operator-guide/
https://kubebuilder.io/
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AR 2T AL
e Govlie+

e docker v17.03 o]}, podman v1.9.3 o] == buildah v1.7 o] 4

1. OpenShift o] 2] Alo] E 2 o] 53 t}.
2. HA 49.0 g A HA B A9 Linux§ tarball S 2= =3}
3. olztelBo 1% FUT

I $ tar xvf operator-sdk-v1.10.1-ocp-linux-x86_64.tar.gz

Q]
=

N
)

tlo

A9 hsoz A4

$ chmod +x operator-sdk

w1
4

%9 operator-sdk v}o] ] 2] S PATH| 9= ¥ = o] 53}

SRk
PATHE elslzi® 22 433

I $ echo $PATH

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

o
ol\

® Operator SDKCLIE A X3t T A8 4 Q=4 8

-]

Ao
I $ operator-sdk version
=49 9

operator-sdk version: "v1.10.1-ocp", ...

5.3. 4] OPERATORSDK {1 & 24| E ¢ 1 o] =

OpenShift Container Platform 4.99] 4 = Operator SDK v1.10.12 X 43 t}. 9 A 2 H| o] A 9] v1.8.0
CLI7} o] m] A 5 o] Q& 734 FH Al vl S A A5te] CLIE vII01Z g ol =8 + AFY

28} 7]E Operator = 2 ) E o] 4] Operator SDK v1.10.13}9] 53432 §A 5121 H v1.8.0 0] 5 9] ot

W73 ARl 2ol = @A 7 2 8 o v1.8.03 A5t o] F ol A AU {FA] Al H =
Operator Z2 A E o4 g o= GAE 50 & 3] oF Frh.

5.3.1. Operator SDK v1.10.12] 22 A E g ol =

122


https://golang.org/dl/
https://mirror.openshift.com/pub/openshift-v4/x86_64/clients/operator-sdk/4.9.0/
https://access.redhat.com/documentation/en-us/openshift_container_platform/4.9/html-single/operators/#osdk-installing-cli

57%. OPERATOR 7] &

v1.10.15} 9] 5314 2 98 7]= Operator Z2 A EE ¢ ag ol=3la] W t}S g 2d o= GA S 33| o
duo
AHA @ 7 ALEE

® Operator SDK v1.10.10] A x| &

® Operator SDK v1.8.0& A}-8-35}¢] o] Ao A = A} FA] &2 = += Operator ZZ A E

® Ansible 7] ¥t Operator 3 2 A E 9] 719 molecule/default/prepare.yml 3¢ 2] Set pull policy
A Aol A HEe ulo] Eghch

| ] 5.1. jackson/default/prepare.yml 5} diff

command: '{{ "{{ kustomize }}" }} edit add patch pull_policy/{{ "{{
operator pull_policy }}" }}.yaml'
command: '{{ "{{ kustomize }}" }} edit add patch --path pull_policy/{{ "{{

- nhame: Set pull policy
operator pull_policy }}" }}.yaml'

Ansible Z 2 A E = o] A] Kustomize YA 3.8.73 &4 7] Zx= g t}. o] v| A 2] Kustomized|
4] = add patch ¥ & of] --path =2 1 & A}-8-31] = X] 9 o] B2 E A| g3l oF o).

Operator 2 A E 7} Operator SDK v1.10.13} &3k},

5.3.2. 8214

Sl

A

e xu] URLel 7 27} =38 7 ¢ ansible-operator vl o] 2] 9]l A kubeconfig 3 ¥ & 7 -3},
A A 22 2ol A OperatorE Podz 23 5l= A Qo= Ui ZH L A1L31E= A% sl 2wy o)
AFU T o] FA19] 73 A3 A A apimachinery =} 7] A] o] o & 5 79, AHdS 71t = ek A
= Y &Y th AA 3 U] &2 operator-framework/operator-sdk#49258 FZ 314 A1 9.

533.F7

-

EE
e

ﬂllﬂ

A0 2 B 7|A] wj Y A E ZZ A E ulo] 1 o]

® Operator SDKv1.8.02] =2 A E g o]l=
5.4. GO 7|9 OPERATOR

5.4.1. Go 7] ¥} Operator= 9] 3 Operator SDK A] 2}5} 7]
Operator 7] &A1= Operator SDKo| A A &-3l+= & 2 2ol B8 g & A3} Go 7]t Operators 44

2D A3l 7|1 B FEZS AYE7] Qs B2 7]-3k A Z 42l Memcachedol] O g Go 7] ¥k Operator <
AEDesty S xS F AFHH

5411 A4 @ A g
® Operator SDK CLIZ} A x| ¢

e OpenShift CLI (oc) v4.9 o] o] A 3] 5
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https://github.com/operator-framework/operator-sdk/issues/4925
https://access.redhat.com/documentation/en-us/openshift_container_platform/4.9/html-single/operators/#osdk-pkgman-to-bundle
https://docs.openshift.com/container-platform/4.8/operators/operator_sdk/osdk-upgrading-projects.html#osdk-upgrading-v130-to-v180_osdk-upgrading-projects
https://access.redhat.com/documentation/en-us/openshift_container_platform/4.9/html-single/operators/#osdk-installing-cli
https://access.redhat.com/documentation/en-us/openshift_container_platform/4.9/html-single/cli_tools/#getting-started-cli
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e cluster-admin @3to] )= Al S F ocE AHE-3l OpenShift Container Platform 4.9 E& 2
ol 291%

o ZY2HA NMAZE /AL 5 AEF W oA S W RN XA RN S TN A8
A} o] u] R 7} @ 7] ¥ oS A & o gt}

5.4.1.2. Go 7] ¥} Operator A A |l njj 3£

Operator SDKZE A}-8-3}a] Memcached9 o] gt 7H38F Go 714k OperatorE Y =513 vl £ 5= 5]
c}.
Z2A 2

a. Z2AE I EE I
I $ mkdir memcached-operator

b. Z2AE fdya = WA¢ Y.
I $ cd memcached-operator

c. operator-sdk init S d3slo] Z2AEE 27|35

--domain=example.com \

$ operator-sdk init \
--repo=github.com/example-inc/memcached-operator
3

E

flo

712A 07 Go Z82dS A FY T

2. APIZ A3t
7H3sk Memcached APIS A A gy o}

$ operator-sdk create api \
--resource=true \
--controller=true \
--group cache \
--version v1\
--kind Memcached

3. Operator o] u| x| & 9 =35}lo] Y H WU}
7] & Makefile o) 42 A1-2-5lo] OperatorE W= YR YUTL Y EE 5 A= A ZEFE AL
&3t ol v A 2] 714 2.7] AHgel IMGE AR o

I $ make docker-build docker-push IMG=<registry>/<user>/<image_names>:<tag>

4. OperatorE A3 gt}

a. CRDE A XY}t

I $ make install
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57%. OPERATOR 7] &

b. 28 &Hd ZRAEZ W EF Ut Y B o]u] R4 IMGE 24 it

I $ make deploy IMG=<registry>/<user>/<image_name>:<tag>
5 AZ CRAHEA A 9| glaX)S A dUH.
a. #1Z CRS A

$ oc apply -f config/samples/cache_v1i_memcached.yaml \
-n memcached-operator-system

b. CRo|A] OperatorE %3 3l+=4] &<l g}

$ oc logs deployment.apps/memcached-operator-controller-manager \
-C manager \
-n memcached-operator-system

6. CR2HA]
& 7 g Aaste] CRS AR T

I $ oc delete -f config/samples/cache_v1_memcached.yaml -n memcached-operator-
system

7. AU

& WY AYste] o] kel AN A 2 h2S Je Fuich

I $ make undeploy

5.4.1.3. t}& &4
® Go 7|4t OperatorE W =351= Wi o ] 3k 2 A 8k | §& Go 7] 4 OperatorZ ¢ 3k Operator
SDK FEZ LS XA L.
5.4.2. Go 7|4}t OperatorE 9] %+ Operator SDK /=24

Operator 7122 = Operator SDK2] Go T2 171 Qo] A AL g 3lo] B4 7]-3k A F 49l
Memcached¢l t] & Go 7]t Operator ¢ A & W =3} 31 gto] ZAlo] 2L AT T 5 A&t}
U

o] Z 2 M| 2= Operator ZH A Y 29| F 714 2 8 45 AHg-3to] g

Operator SDK
operator-sdk CLI & 2 controller-runtime 2}o] 2. 2] API
OLM(Operator Lifecycle Manager)
22 2H ) O g Operatore] A 3], ¢ 2# o] =, RBAC(H & 7] vk A A X A o])

al

N
e

o] FE& = Go 7|1k Operator-g Operator SDK A] 25} 7] #-A] B.t} A 8] A ™ 5] o]
AFH o

5421 A 4 A&
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https://access.redhat.com/documentation/en-us/openshift_container_platform/4.9/html-single/operators/#osdk-golang-tutorial
https://access.redhat.com/documentation/en-us/openshift_container_platform/4.9/html-single/operators/#osdk-golang-quickstart
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® Operator SDKCLIZ} A X8
e OpenShift CLI (oc) v4.9 o] o] A x| ¢

e cluster-admin @3to] 9+ Al O 2 ocE AI8-3}o OpenShift Container Platform 4.9 28 2
Holl 2a20%

o ZeZEOA o MAE AAL F AES W o WAS MR XA S T2 AP}
At olvl A 714 271 BerE T4 s o Fich.

5.42.2 Z2AHE XA

Operator SDK CLIE A}£-3}o] memcached-operatorgl= T2 A =

i
o
o,
d
L
)

Z2A2

1L ZRAE AT TS A I
I $ mkdir -p $HOME/projects/memcached-operator

2. a9 HAZ Y
I $ cd $HOME/projects/memcached-operator

3. GoxE Y3 A AS FAsF
I $ export GO111MODULE=0n

4. operator-sdk init 33 & A3 slo] T2 A E S %x7]35 ).

$ operator-sdk init \
--domain=example.com \
--repo=github.com/example-inc/memcached-operator

e

al

operator-sdk init & & 7] 2 & o 2 Go =8| 1902 A&

operator-sdk init 3§ % & Go & 53} 37| A8 & go.mod 7Y S A A 3]t} $GOPATH/src/ €]
Hox Z2AES AAT = ALE Ao Fa2 BE F271 D8 3H7] W9 --repo &
7} ofof g ot

5.4.2.2.1. PROJECT 5

operator-sdk init ¥ ¥ o 2 A A 7Y Folli= KubebuilderPROJECT 5 o] QlFU ). o]o] A == 4
E FEA 43 5= operator-sdk % 7 help Z 2 oA = o] LS 9] Z2AE 0] GodS <

gt ol g 59 ged 2aU.

domain: example.com

layout: go.kubebuilder.io/v3

projectName: memcached-operator

repo: github.com/example-inc/memcached-operator
version: 3
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https://access.redhat.com/documentation/en-us/openshift_container_platform/4.9/html-single/operators/#osdk-installing-cli
https://access.redhat.com/documentation/en-us/openshift_container_platform/4.9/html-single/cli_tools/#getting-started-cli
https://golang.org/ref/mod

57%. OPERATOR 7] &

plugins:

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

scorecard.sdk.operatorframework.io/v2: {}
5.4.2.2.2. Manager A &
Operatore] 712 . & 13 2 Manager& % 7]3}35l 3l 431 51+ main.go 3+¥ ¢ Y t}. Manager= 2 &
CR(AHS-A B o] 2l 22) API G oo )& 27| vt & A5 02 5583 AEE T L WebhookE 4174 2 4
Py
Managere R E AEZH A g A2E XA YUY 2 o] A2 A3 5 A&}

I mgr, err := ctrl.NewManager(cfg, manager.Options{Namespace: nhamespace})

7127 © & Managers= Operator7} 23 5 &= Y| g 28 o] 22 AU T B E Y| Y 25 o] 22 A3}
™ namespace 34& v 9 F4 FU}.

I mgr, err := ctrl.NewManager(cfg, manager.Options{Namespace: ""'})
MultiNamespacedCacheBuilder 7152 A183le] EA Y| 2w o] = A EE A 55 J&UTh

var namespaces []string ﬂ
mgr, err := ctrl.NewManager(cfg, manager.Options{ 9
NewCache: cache.MultiNamespacedCacheBuilder(hamespaces),

)
@ vizsexEsgun.

@ Cmdrzs A TR FE FZLATAL A 24E AZFY

54223.0F 215 APIAZ R
APl 2 AEE2 & A/ 3l7] Aol Operatorol] o 2] APl 15 o] 2 83X RIS F ). o] FEZHY

]Ht%%1+AH4ﬂH4ﬂ g2A W =2 E e gojol £ WAse] 0E 1% APIS A g3
W o e s gy,

I $ operator-sdk edit --multigroup=true
o] & & thg o 9} 4-A1% PROJECT 321 & ¢l o] =g o}

domain: example.com
layout: go.kubebuilder.io/v3
multigroup: true

O0F 28 Z2 A E 9] 39 APl Go 3 3128 apis/<group>/<version>/ t] gl gl o] A AES
£ controllers/<group>/ 1:] d g g d AAFG Y 18 oL Dockerfileo] A A 3HA Qo] Eg Y}

F7teas

o 03 2w Z2AEZ vpo]ay ol dst= Wi ol th g AAI g U823 Kubebuilder 27 A4 & =35}
AX L.
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5423. APl 2 AEE# XA

Operator SDK CLIE A8 3te] CRD(A}8-AF A o] 8l A2 Ao )APIL AEESH

=

Z2A 2

1. O ¥®E S A3 sle 150 cacheo] i W H o] v1, F77F Memcached?l APIE A4 3t o).

$ operator-sdk create api \
--group=cache \
--version=v1\
--kind=Memcached

2. WAA 7 EAHE Bl A2 D HESY BF A4

ofr

sy

i
s
J
H'.?.L'
L
fu)

Create Resource [y/n]

y
Create Controller [y/n]

y
=9

Writing scaffold for you to edit...
api/vi/memcached_types.go
controllers/memcached_controller.go

o] x 2 A 2 api/vi/memcached_types.go<l] Memcached 2] 42 APIE A A 513

controllers/memcached_controller.goo] A E =2 = WA ).

=

5.4.2.3.1. API A 9]

Memcached CR(A}-&-2} A o] #] A 2)e] APIE A 9| g}

EZZAX

1. spec 9 status”’} o} 23 72 == api/vi/memcached_types.gool A Go 3 A 2]

// MemcachedSpec defines the desired state of Memcached
type MemcachedSpec struct {

// +kubebuilder:validation:Minimum=0

// Size is the size of the memcached deployment

Size int32 “json:"size"

}

// MemcachedStatus defines the observed state of Memcached
type MemcachedStatus struct {

// Nodes are the names of the memcached pods

Nodes []Jstring ‘json:"nodes™

}
2. A2 FYo dsl A E Z=E JulolEFU
I $ make generate
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SRR

*_types.go Y-S 4= 3 F o] =make generate ¥ 32 A 3P 3l FlF A2 o) Y&l WA
d =5 ol Edj o gy

2] o] Makefile t]’-& controller-gen € 2] E] £ 3 % 3}<] api/vl/zz_ generated deepcopy.go
59S o] EdUtt. o] 27 31H APIGo 738 B ool R E FFH2 430A +A3 o} 5=
runtime.Object ¢l gl o] 22 7 T 5= AFU ).

5.4.2.3.2.CRD vy ¥ 2~ E A A

spec 2 status D = 18] 32 CRD(AH& A A o] glA2 A 9]) AZ ulA E A1L-3lo] APIE A 93 T o=
CRD WU 2E = A 2= 95

ZEAX
o & WYL AYstel CRDWY2ES AT Gulo|EFU
I $ make manifests

o] Makefile &2 controller-gen 2 2| E]| & 35 35}4]
config/crd/bases/cache.example.com_memcacheds.yaml| 3} o] A CRD wj Y| ~EE A A

=
5.4.2.3.21. OpenAPI ZAZF AR
iU 2~ E 71 A2 o spec.validation £=-2] CRD vl Y 3] 2~ E o] OpenAPIv3 27| u}l7} F71g Ut} o]
AZS BEES A1431H Memcached CR(AFE A A 9] 2] 22)S WA A Y o] ES v Kubernetesol] A
AT ELS AT F AFUL

nH7] e FA S AF-Ste] APl @ AES TS AU ol @ @ vl ol 3
+kubebuilder:validation g FA7} 954 o}

F7 e Az
® APIFx=9| v}7] Aol o 3k ZHA| @ W) &2 th5 Kubebuilder 4% 4 & Fxst4 A 2.
o CRDAA
o w7
o OpenAPIv3 A5 vlA &5

® CRD<2] OpenAPIv3 75 27| v}l O 3 Z}A| 3 ] 82 Kubernetes A A S F X34 A Q.

5424 74 ¢

A APIL A= S S 44 sHa

N}N
)
i
)
il
-
r [
s
4
47
|y
L
)

Z2A 2

e o] dA A= WA E HAEZ2 314 controllerss/memcached_controller.goE th2 oA & o
2 ZAFY
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o] 5.2.memcached_controller.go2] <

/*
Copyright 2020.

Licensed under the Apache License, Version 2.0 (the "License");
you may not use this file except in compliance with the License.
You may obtain a copy of the License at

http://www.apache.org/licenses/LICENSE-2.0

Unless required by applicable law or agreed to in writing, software

distributed under the License is distributed on an "AS IS" BASIS,

WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
See the License for the specific language governing permissions and

limitations under the License.

*/

package controllers

import (

appsv1 "k8s.io/api/apps/v1"

corevl1 "k8s.io/api/core/vi"
"k8s.io/apimachinery/pkg/api/errors"

metav1 "k8s.io/apimachinery/pkg/apis/meta/v1"
"k8s.io/apimachinery/pkg/types"

"reflect”

"context"
"github.com/go-logr/logr"
"k8s.io/apimachinery/pkg/runtime"
ctrl "sigs.k8s.io/controller-runtime”

"sigs.k8s.io/controller-runtime/pkg/client”

cachev1ialphai "github.com/example/memcached-operator/api/vialphai”

~—

// MemcachedReconciler reconciles a Memcached object
type MemcachedReconciler struct {

client.Client

Log logr.Logger

Scheme *runtime.Scheme

}

/
+kubebuilder:rbac:groups=cache.example.com,resources=memcacheds,verbs=get;
list;watch;create;update;patch;delete

/
+kubebuilder:rbac:groups=cache.example.com,resources=memcacheds/status,ver
bs=get;update;patch

/
+kubebuilder:rbac:groups=cache.example.com,resources=memcacheds/finalizers,
verbs=update

/
+kubebuilder:rbac:groups=apps,resources=deployments,verbs=get;list;watch;crea
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te;update;patch;delete
// +kubebuilder:rbac:groups=core,resources=pods,verbs=get;list;

// Reconcile is part of the main kubernetes reconciliation loop which aims to
// move the current state of the cluster closer to the desired state.
// TODO(user): Modify the Reconcile function to compare the state specified by
// the Memcached object against the actual cluster state, and then
// perform operations to make the cluster state reflect the state specified by
// the user.
/
// For more details, check Reconcile and its Result here:
// - https://pkg.go.dev/sigs.k8s.io/controller-runtime@v0.7.0/pkg/reconcile
func (r “‘MemcachedReconciler) Reconcile(ctx context.Context, req ctrl.Request)
(ctrl.Result, error) {
log :=r.Log.WithValues("memcached", req.NamespacedName)

// Fetch the Memcached instance
memcached := &cachevialphal.Memcached{}
err := r.Get(ctx, req.NamespacedName, memcached)
if err != nil {
if errors.IsNotFound(err) {
// Request object not found, could have been deleted after reconcile request.
// Owned objects are automatically garbage collected. For additional cleanup
logic use finalizers.
// Return and don't requeue
log.Info("Memcached resource not found. Ignoring since object must be deleted")
return ctrl.Result{}, nil
}
// Error reading the object - requeue the request.
log.Error(err, "Failed to get Memcached")
return ctrl.Result{}, err

}

// Check if the deployment already exists, if not create a new one
found := &appsv1i.Deployment{}
err = r.Get(ctx, types.NamespacedName{Name: memcached.Name, Namespace:
memcached.Namespace}, found)
if err != nil && errors.IsNotFound(err) {

// Define a new deployment

dep := r.deploymentForMemcached(memcached)

log.Info("'Creating a new Deployment", "Deployment.Namespace",
dep.Namespace, "Deployment.Name", dep.Name)

err = r.Create(ctx, dep)

if err = nil {

log.Error(err, "Failed to create new Deployment”, "Deployment.Namespace",
dep.Namespace, "Deployment.Name", dep.Name)

return ctrl.Result{}, err

}

// Deployment created successfully - return and requeue

return ctrl.Result{Requeue: true}, nil
}else if err != nil {

log.Error(err, "Failed to get Deployment")

return ctrl.Result{}, err

}

// Ensure the deployment size is the same as the spec
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size := memcached.Spec.Size
if *found.Spec.Replicas != size {
found.Spec.Replicas = &size
err = r.Update(ctx, found)
if err = nil {
log.Error(err, "Failed to update Deployment”, "Deployment.Namespace",
found.Namespace, "Deployment.Name", found.Name)

return ctrl.Result{}, err

}

// Spec updated - return and requeue
return ctrl.Result{Requeue: true}, nil

}

// Update the Memcached status with the pod names

// List the pods for this memcached's deployment

podList := &corevi.PodList{}

listOpts := []client.ListOption{
client.InNamespace(memcached.Namespace),
client.MatchingLabels(labelsForMemcached(memcached.Name)),
}

if err = r.List(ctx, podList, listOpts...); err != nil {
log.Error(err, "Failed to list pods”, "Memcached.Namespace",

memcached.Namespace, "Memcached.Name", memcached.Name)
return ctrl.Result{}, err

}

podNames := getPodNames(podList.ltems)

// Update status.Nodes if needed
if !reflect.DeepEqual(podNames, memcached.Status.Nodes) {
memcached.Status.Nodes = podNames
err := r.Status().Update(ctx, memcached)
if err != nil {
log.Error(err, "Failed to update Memcached status™)
return ctrl.Result{}, err

}
}

return ctrl.Result{}, nil

}

// deploymentForMemcached returns a memcached Deployment object
func (r “‘MemcachedReconciler) deploymentForMemcached(m
*cachevialphal.Memcached) *appsv1.Deployment {

Is := labelsForMemcached(m.Name)

replicas := m.Spec.Size

dep := &appsvi.Deployment{

ObjectMeta: metav1.0ObjectMeta{
Name: m.Name,
Namespace: m.Namespace,

b

Spec: appsvi.DeploymentSpec{
Replicas: &replicas,
Selector: &metav1i.LabelSelector{
MatchLabels: Is,

12
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Template: corevi.PodTemplateSpec{
ObjectMeta: metav1.0ObjectMeta{
Labels: Is,
b
Spec: corev1.PodSpec{

Containers: [Jcorevi.Container{{
Image: "memcached:1.4.36-alpine",
Name: "memcached",

Command: []Jstring{"memcached", "-m=64", "-0", "modern", "-v"},
Ports: [Jcorevi.ContainerPort{{
ContainerPort: 11211,
Name: "memcached”,
32
3%
b
b
b
}

// Set Memcached instance as the owner and controller
ctrl.SetControllerReference(m, dep, r.Scheme)
return dep

}

// labelsForMemcached returns the labels for selecting the resources

// belonging to the given memcached CR name.

func labelsForMemcached(name string) map[string]string {

return map[string]string{"app": "memcached", "memcached_cr": name}

}

// getPodNames returns the pod names of the array of pods passed in
func getPodNames(pods [Jcorevi.Pod) [Istring {
var podNames []string
for _, pod := range pods {
podNames = append(podNames, pod.Name)

}

return podNames

}

// SetupWithManager sets up the controller with the Manager.
func (r “‘MemcachedReconciler) SetupWithManager(mgr ctrl.Manager) error {
return ctrl.NewControllerManagedBy(mgr).
For(&cachevialphal.Memcached{}).
Owns(&appsvi.Deployment{}).
Complete(r)
}

AEE# = 7 Memcached CR(AH- & 4 9] 2] &) dla] oh 24 =25 AP Foh

o Memcached Wi 27} §l= 3§ A4 FU o

o u] ¥ =7]7} Memcached CR A%l 1A A A3} 722X 323}

o Memcached CR A€l 2 memcached Pod¢] o] &0 = ¢ d|o|E ]},
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T SH9 M ACI A £ T oA S FE B oA Bl RASHE WH I = =
< A3} o]yt 319 AMAL A% 3l Operator A3 0 2 vl = o] 58 5= ALY th

5.4.2.41. ZAEE A ZAlet= Bl A&

controllers/memcached_controller.go 2] SetupWithManager() &= 3sld A
2lake CRY 7let 228 ZAFEY) 8l AE S Wesks B Ag g

import (
appsv1 "k8s.io/api/apps/v1"

)...

func (r “‘MemcachedReconciler) SetupWithManager(mgr ctrl.Manager) error {
return ctrl.NewControllerManagedBy(mgr).

For(&cachevi.Memcached{}).

Owns(&appsvi.Deployment{}).

Complete(r)
}

NewControllerManagedBy()ol| A = t} %43 A E E2] LA ZAEEH UG EATZYUL

tlo

g3

e

For(&cachevi.Memcached{})= A} & 7] & 2] A~ 2= Memcached 53 2 %] A 34 c}. Memcached
ol g gt 7k 71, Qo] E = 2HA| o] E 9] A § =4 vEF-2 33 Memcached S BA E o] =4
Request Q1 =M Y 20| 2 H o] E 7|2 FAE)ZE A$H U

Owns(&appsvi.Deployment{}) = A1 B % 2] 42 = Deployment 32 A A g} oWl E I 57

i Deployment 13, & 371, Qdl o] E = 2HA] o] E7} B & wjulr} 7zt o] E S vl ¥ &fAFo] 24
230 B} o] B¢ A2FAE= vl 71 A4 @ Memcached 2 B4 E Yt}

54242 A& 74

et ol 88 THLS AHg el AE

i
i)
i
BN
N
1
]
o
X0,
Iy
L

=1
e MaxConcurrentReconciles 342 A5l AEE ] U3t A A 2 5 2A Y}
71 8zke 194}

func (r “‘MemcachedReconciler) SetupWithManager(mgr ctrl.Manager) error {
return ctrl.NewControllerManagedBy(mgr).
For(&cachevi.Memcached{}).
Owns(&appsvi.Deployment{}).
WithOptions(controller.Options{
MaxConcurrentReconciles: 2,

hE
Complete(r)

o XN &AE ALL5te] ZA ol EE HE I}
EventHandler #38& A9t 712 @ B % #4221t} 2343 Operator A1 2] 7%
EnqueueRequestsFromMapFunc &2 & Al8-5lo] AL o|HIEE Qoo = S F N E=R W
s sy

olg g 74 A 7Iet 7 i AAF N L2 JEEYH U R UEE?] GoDocsE F=EsH4IA 2.

134
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https://godoc.org/github.com/kubernetes-sigs/controller-runtime/pkg/builder#example-Builder
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54243 4 w8 &

277 E Z‘]_EEE‘]‘)“L ZFg H]—_‘FLE—%L,"— o]-L. Reconcne()ﬂﬂ/ﬂ‘:ﬂ ?:5-3 Z;g ] OHE,E7]- 1,1}\‘4‘:}
A WrE o = A A6l A 718 2] &2 2 HA EQl MemcachedE 2= H] AHS-H = vl 2w o] 2 E o] F 7]
¢l Request ¢15=7F d2g Ut}

import (
ctrl "sigs.k8s.io/controller-runtime”

cachev1 "github.com/example-inc/memcached-operator/api/v1"

)...

func (r “‘MemcachedReconciler) Reconcile(ctx context.Context, req ctrl.Request) (ctrl.Result,
error) {

// Lookup the Memcached instance for this reconcile request

memcached := &cachevi.Memcached{}

err := r.Get(ctx, req.NamespacedName, memcached)

}
vhek gk, A3, @ Fol met @ F o] thA] ol F7HE L 2 £ A EF AL F dFU T
// Reconcile successful - don't requeue
return ctrl.Result{}, nil
// Reconcile failed due to error - requeue
return ctrl.Result{}, err

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

Result.RequeueAfters A A 3lo] Fo 717 & 23 & A 7ol 712 5= A5
import "time"

// Reconcile for any reason other than an error after 5 seconds
return ctrl.Result{RequeueAfter: time.Second*5}, nil

al

e

F7]18 02 CRS 2432 RequeueAfterE A A 5lo] ResultS v3ta 5= &Yt}

-

%A 7], Edo|AE, gl A2 oMl E o] AT &2 g3t AHA| 3 U] &2 Controller Runtime Client APIA
HAE FxHA L.

5.4.2.4.4. 4% 4 RBAC YU 2~E

AE SN B ot Bl £20) 45 485 54 RBAC Adto] ol ole g Age gos 7
2 RBAC vhA & AHg-5te] 43 gt

/
+kubebuilder:rbac:groups=cache.example.com,resources=memcacheds,verbs=get;list;watch;
create;update;patch;delete

/
+kubebuilder:rbac:groups=cache.example.com,resources=memcacheds/status,verbs=get;upd
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ate;patch

/
+kubebuilder:rbac:groups=cache.example.com,resources=memcacheds/finalizers,verbs=upd
ate

/
+kubebuilder:rbac:groups=apps,resources=deployments,verbs=get;list;watch;create;update;
patch;delete

// +kubebuilder:rbac:groups=core,resources=pods,verbs=get;list;

func (r “‘MemcachedReconciler) Reconcile(ctx context.Context, req ctrl.Request) (ctrl.Result,
error) {

}...

config/rbac/role.yaml®] ClusterRole 9 B 2] E uj| | 3| 2~ E = make manifests 3§ & o] 2132 wjvjc}
controller-gen -2 2] €] & A}-8-31 o] o] A wlA A AP}
5.425. =2 A &A 3}
Operator A A= U E9 A =R A& A W 3t= Operators W43 5 AFU T S22 A A=
OLM(Operator Lifecycle Manager)dll 4] A 2] sl= 87 W] g ZEA]| A PSS FAFYY ZEA 4
S 2H & A Y35te]A Operatord| A o5 & TS A] Wl d g 87 & Z AHSaL 8 3 312 Operands
o dg3jof gt

e HTTP_PROXY

e HTTPS_PROXY

e NO_PROXY

it

al

o] FE AolA = oA 37 W42 HTTP_PROXYES 2183t}

-

A 27 Abg

o Zo]2E AA egress TEA 7} EAsE FH2AH YU

. &S ¥35 == controllers/memcached_controller.go 122 A g}
a. operator-lib gto] B.g] 2] ol A ZE2A] 7] E 714 3}
import (

"github.com/operator-framework/operator-lib/proxy"

)

A F 39 proxy.ReadProxyVarsFromEnv = -$-u] $t4=2 F7}35} 3L Operand 373 o] 4 3}
F7hhd o

o
f BN

for i, container := range dep.Spec.Template.Spec.Containers {
dep.Spec.Template.Spec.Containers[i].Env = append(container.Env,
proxy.ReadProxyVarsFromEnv()...)
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I }

2. config/manager/manager.yaml 3} <! o)) t}-&-& 3713} Operator W E )| 4] 3173 W42 A A
Yt

9

containers:
- args:
- --leader-elect
- --leader-election-id=ansible-proxy-demo
image: controller:latest
hame: manager
env:
- name: "HTTP_PROXY"
value: "http_proxy_test"

5.4.2.6. Operator 2 &}

o

o}-3 Al 714 ¥ © 2 Operator SDK CLISE A}8-3}¢] Operators ¥ =3} 23

e

3o
o)y
i
T

_);:
® GoZEIPoR FEAH RN 2AE APt
o SYIHIAAMEZ APFP.

® OperatorE W E = A 33} OLM(Operator Lifecycle Manager)2 A}-8-35to] S8 29 vl &
ek

e
Kl

Go 7] 4t OperatorE OpenShift Container Platforme] vl Z == OLMEZ A}l &3l=HE=E
A3 st d A DH = oA & AHE SIS 22 A ES Yo Edof gy

5426128 2H M 222 23

Operator Z2 A E S Za2H 939 Gozzadoz Ahe 4 dsUth e ME D HAE 58
ol7] A1 AL ZA o F8F

o TS WYL Ayl ~/kube/config B o] A © Z 2] ~E o] CRD(AIEA A o] gl &= F o=
A 2] 8} 3L OperatorE 22 2 A3}

I $ make install run

2021-01-10T21:09:29.016-0700 INFO controller-runtime.metrics metrics server is
starting to listen {"addr": ":8080"}

2021-01-10T21:09:29.017-0700 INFO setup starting manager
2021-01-10T21:09:29.017-0700 INFO controller-runtime.manager starting metrics server
{"path": "/metrics"}

2021-01-10T21:09:29.018-0700 INFO controller-runtime.manager.controller.memcached

Starting EventSource {"'reconciler group": "cache.example.com", "reconciler kind":
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"Memcached", "source": "kind source: /, Kind="}

2021-01-10T21:09:29.218-0700 INFO controller-runtime.manager.controller.memcached
Starting Controller {"reconciler group": "cache.example.com", "reconciler kind":
"Memcached"}

2021-01-10T21:09:29.218-0700 INFO controller-runtime.manager.controller.memcached
Starting workers {"'reconciler group": "cache.example.com", "reconciler kind":

"Memcached", "worker count": 1}

5.42.6.2. 2 2Ho A njx = A3

Operator T2 A EZ FZ2E oA W] £2 AP 5 JFUtt

AL 8 ALY
o A AHE ojux &2 Z A EZ ¢ d o] Edlo] OpenShift Container Platformoll 4] Go 7] vt
Operatorg A3 & =171 €
EL-0 P
1. T make ¥ @2 23 5t Operator o] P| A & Y=L R YU AA 2T = = 2 EAE
2 & Zxste A g5 dA A IMG 1+5 74 g o Quay.io® 22 | A Eg Alo]Eo A
Holy & A&st7] fal AR S ¢S 5 dFYh

a. olulA 2 W=3hd.

I $ make docker-build IMG=<registry>/<user>/<image_name>:<tag>

e

al

Operatorel] tj &l SDKol| 4] A4 & Dockerfile2 Go 1 = = 9] 3
GOARCH=amd64 & % x| 4 o 2 3z 3]t} o] =AMD64 o] 2] o] o}7] & A 2]
73 % GOARCH=$CACHEGETARCH o] 54 € 4= 9%t} Docker= 87 Wl
TE -platform o) X XA 3k gk o 2 25 A A gt} BuildahS A1-&-314-
build-arg & 53 o 2 ALg-3)] o Ut} AA g ] §-2¢] 2 o} 7| g A & F=x3}
A L.

b. olPAE JEA B = YR YU

I $ make docker-push IMG=<registry>/<user>/<image_names>:<tag>

e

al

T wE BE oln x| 9] o] 23 g 1(o: IMG=
<registry>/<user>/<image_name>:<tag>)= Makefiledl] 24 3 4= A HY
t}. 71 & o]u] x] o] 5-& A4 312 H IMG ?= controller:latest 3t2 5

2. g3 HWE S A3t Operators v £t}
I $ make deploy IMG=<registry>/<user>/<image_name>:<tag>
71¥ 2 o 7 o] & 2 <project_name>-system 3 2]

No
Il 2o o] 22 A4 8l 7 v Eol AFEH U T o] WaEe
2 423

2 ¥ Operator Z2 4| E o] §& Al-8-3}¢
&3k config/rbacol Al RBAC v U3 2~ E
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3. Operator7} A3} FAA] AP .

I $ oc get deployment -n <project_name>-system

=9 o
NAME READY UP-TO-DATE AVAILABLE AGE
<project_namex>-controller-manager 171 1 1 8m

5.4.2.6.3. Operator 41 53 4 Operator Lifecycle ManagerE 53t vl 3

5.4.2.6.3.1. Operator 1 &
Operator 15 & 2]-& Operator SDK 2 Operator Lifecycle Manager (OLM)2] 7] & =] 7] K] (] A =Y
t}. Operator SDKE A}-g-3lo] Operator T2 A E S H E o|u| X &2 W =313 FA] 5lo] OLMoJ|A]
Operatorg AH&-& 4 JFU
AHA 8 ARy

o 72 93 ~H o] A Operator SDK CLIZ} A A ¢

e OpenShift CLI (oc) v4.9 o] o] A 3] g

® Operator SDKEZ A}8-5}o] Operator Z2 A EE % 7|3}

e Operator7} Go 7] 82l 79 OpenShift Container Platformeol| 4] A3 3}7] ¢]a)] X D= &= o] v R

2 ASHES Z2AEES u) o] Edof 3

Azt

1. Operator 224 E o] g E 2] 9| A t}3 make H & S 233l Operator o] | X & W =3} Y 1
AUk AA 2 5 A EAEL S B A b DANA IMG A5 5 g o
Quay.io%} 2+-& 2 XX £ Alo] Eo] AH| oY E A A3}17] 8] AP L S+

oy
L
I

a. olulA 2 W=3hd.

I $ make docker-build IMG=<registry>/<user>/<operator_image_name>:<tag>

e

al

Operatorol] t] 3] SDKe| A A A s Dockerfile2 Go Y= £ 9]3]
GOARCH=amd64 & Y A| & o 2 FZ3H ) o] =AMDG64 o] 9] 2] o} 7] El A 2]
7% GOARCH=$CACHEGETARCH o] =3 2 4 9% th Docker: 37 ®l
FE -platform o) X XA 3k gk o 2 25 A A gt} BuildahS A1-&-314-
build-arg & 53 o 2 ALg-3)] o Ut} AA g ] §-2¢] 2 o} 7| g A & F=x3}
HAA L.

b. olPAE JEA B = YR YU

I $ make docker-push IMG=<registry>/<user>/<operator_image_name>:<tag>

2. Operator SDK generate bundle 2 bundle validate 83 2 v £33 g} Y¥st HH S $E31=
make bundle & & & 23] 3}o] Operator HE v YA 2EE A A}
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I $ make bundle IMG=<registry>/<user>/<operator_image_name>:<tag>

Operator?] ‘?i%"ﬂ‘f]«ﬂl’\‘f‘“ A=Al A S H A, A4, A sk HH S A8 Fu ok make
bundle 8 & & Operator Z2 A Eo| A tg v 2 A S YA T

o (ClusterServiceVersion ¢ 2 Al E £ ¥ 35 +=bundle/manifestsg}l= HE v | 2E O
gl

e bundle/metadataz}= W& v gl d] o] g ] & g g
e config/crd tJ A g 2] 2] =& CRD(AHE-A A 9] 2] &2 A 9))
e Dockerfile bundle.Dockerfile

19 45 operator-sdk bundle validateE A}-8-31 o] 23 A S A 5o 2 AFs 234
ol HE X ZutEA APt

S PE S AFPsto] ME o|nA S Vst YR IYT OLM A & sh o] 2] M E o]u A &
Fx38lE QY2 o] A & F3] Operator 452 AH&- gt}

S oA E LEgY T o] U A S W R HA E2E L, AR AUl Y &3 o] &, o] u] ] B o]

St Al A B E A1835e] BUNDLE_IMGES A2 A3t}

il
o
$ make bundle-build BUNDLE_IMG=<registry>/<user>/<bundle_image_name>:
<tag>

il

E oA E R YU

I $ docker push <registry>/<user>/<bundle_image_name>:<tag>

5.4.2.6.3.2. Operator Lifecycle ManagerZ A}-8-s}o] Operator 0] 32
OLM(Operator Lifecycle Manager)2 Kubernetes 22 2 H o] 4] Operator @ #& A v A& A x|, ¢ d]
o] E3}al gto] ZALo] F-& A 5= dHl =8¢ §Uth OLM 7|23 © & OpenShift Container Platform
o] A X] %] 31 Kubernetes &30 2 A3 u g 7} & glo] =& Operator 2}o] ZAlo] Z #&] 7] 59 Y
£ 43} OpenShift CLI(oc)E A8 5= A5t
Operator 15 & 212 Operator SDK @ OLM<] 7] 2 5| 7] ] w] A =¢] 1 t}. Operator SDKE A& 3}
OLMoll X M & o|u| A & L1 &35 A st Snul=A A= =4 AT F AFHH-
AHA 8 AR

o 7t ¢] 5 ¢ o] H o] Operator SDK CLIZ} A X%

e Operator HE o|u] X S Wl FAZEZZ PR Y

e Kubernetes 7] 4t 22 2 ¥ o] OLMo] A x] 5 o] 2] -3 (apiextensions.k8s.io/v1 CRD(¢l:
OpenShift Container Platform 4.9) 2 A}-83}l+= 739 v1.16.0 o] &)

o cluster-admin @ 3to] Y= A A LS ALL3lo]ocE S 2Ho 21019

e Operator7} Go 7] 82l 7 9 OpenShift Container Platformol 4] A3 3}7] 95l X Y= &= o] v R
E A SRS T2 A EE o] EFof §



57%. OPERATOR 7] &

1. 9 93e Y3t Z2Hol|A OperatorE 23 g}

$ operator-sdk run bundie \
[-n <namespace>] \ﬂ
<registry>/<user>/<bundle_image_name>:<tag>

ﬁ 78R oz o]l ¥

2 dAA A4 =2 A E 9] ~/ kube/config 3} o] OperatorE A X3 t}.
-nEHE St A

]0“ o ];]]01/\,1;]]0]/\ H‘]-.—]E A-‘%zﬂ-/\ )J\}\L’l]:]_

o HE o|u|XE FXs= YU A o|uAE AAFYLE QA XA o|u| R = BEH S A XA o]
At T2 YA Ftg 210 HEL F71ske W2 A s vt gy

e OperatorHuboll 4] OperatorE 7 g = A== A Qg X o|u| X = 71 I = 7IEET A2

£ AU

e OperatorGroup,Subscription,InstallPlan @ RBACE ¥3}3l 7|g} R E D5 QHAEE A
A 5lo] OperatorZ Z2] 2ol v £},

5.42.7. X182} 9] gl A2 A

Operator7} A X 5| Operatorol| ] @A 22 2 ¥ | Al ¥3t= CRAH-A A 9] 2]42)S A4 5o
OperatorE HAZET 4= J HFU ).

AR QT AL
o Memcached CRE A & 3}l+= Memcached Operator?] o 7} Z & 2 gl A X ¢
Z2A 2

1. Operator7} A3 A v Y &3 o] 22 HAA Gt} o] & o] make deploy & 3 41851
OperatorZ v £ & 7 ¢ 022 23 g}

I $ oc project memcached-operator-system

2. 3 AHES 33515 config/samples/cache_v1i_memcached.yaml2] A1 Z Memcached CR
U A2ES AP

apiVersion: cache.example.com/v1
kind: Memcached
metadata:
name: memcached-sample
spec:
size: 3
CRE A F o)

I $ oc apply -f config/samples/cache_v1i_memcached.yaml

4. Memcached Operatoro A A1 & CRel| U] gt v £ & v} 2 T 7|2 A A=A AP
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I $ oc get deployments

=49 9
NAME READY UP-TO-DATE AVAILABLE AGE
memcached-operator-controller-manager 1/1 1 1 8m
memcached-sample 33 3 3 im

5. Pod 2 CRAHH] & &2l 5le] AH| 7 Memcached Pod o] £ 2 2 QU o] EX Q=X &g}
a. PodE 19
I $ oc get pods
=49 9
NAME READY STATUS RESTARTS AGE
memcached-sample-6fd7¢98d8-7dqdr  1/1 Running 0 1m

memcached-sample-6fd7¢98d8-g5k7v  1/1 Running 0 im
memcached-sample-6fd7c98d8-m7vn7  1/1 Running 0 im

b. CRZHl <l:
I $ oc get memcached/memcached-sample -0 yaml
=49 9
apiVersion: cache.example.com/v1
kind: Memcached
metadata:
name: memcached-sample
spec:
size: 3
status:
nodes:
- memcached-sample-6fd7¢c98d8-7dqdr

- memcached-sample-6fd7c98d8-g5k7v
- memcached-sample-6fd7¢c98d8-m7vn7

6. WX 2712 Qo =,

a. config/samples/cache_v1_memcached.yaml 3} ¥ -& ¢ §] o] E 35}o] Memcached CR2]
spec.size Z == 394 52 HA I}

$ oc patch memcached memcached-sample \
-p '{"spec":{"size": 5}}'\
--type=merge
b. Operatoroll 4 ¥] £ =7] & W7 5l=A] &I g ).

I $ oc get deployments
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=49 9
NAME READY UP-TO-DATE AVAILABLE AGE
memcached-operator-controller-manager 1/1 1 1 10m
memcached-sample 55 5 5 3m

7. ol FrEelde AR e A E U228 F g

e make deploy = & & A8 3} OperatorE HIZE3 79 o} 452 A3 g}
I $ make undeploy

e operator-sdk run bundle g % & A}-8-35}] OperatorZ H|2E3 A ¢t 94 S 243

.

I $ operator-sdk cleanup <project_name>

5.428.F7t g4~

® Operator SDK| A A A sk o] A g 2] X0 o gk A3 ] 82 Go 7| ¥ Operatore] Z 24 E ¢
ojo}2-& FX3IHA L.

o Zo|X~H AA egress ZEA| 7} FAAEH AS 8 2H AR = ZEA] AAH S Qo2 AY
OLM(Operator Lifecycle Manager)°l| 4] 23] 5] = 54 Operatorel oj g+ A}ﬂx} A o] CACl=A
EAYE F AFUL

5.4.3. Go 7| 4} Operatore] Z 24 E g o|o}-£

operator-sdk CLIol| A= Z} Operator ZZ 2 A E o] g 5] 1} &3tk 5| 7] A U 31U & WA 517 =7
A 4 JdFYrh

My
[
mlru

5.4.3.1.Go 7|9t =2 A E g o] o}
33

operator-sdk init @
Bl 7t 23g

S AHE5to] AAE 712 §3 2] Go 714k Operator Z2 A E o = t3 3 3 O] &

s EE Uy =3

main.go Operatore] 712 Zg g3 o 7 wE CRD(AH&AF A 9] 2l42 A 9])E apis/ ¢t @ & 2 o
s =3lalcontrollers/ t] gl 2] o] RE AEZE A &ste A B A4S d2d 259
Ytk

apis/ CRD$] APIZ A 9] 3= v @ E 2] E7] Y Yt} apis/<version>/<kind>_types.go

S HRE 7 g ez F Yo WS APIE Gt AES A ole @ 7] A & 7hA o
A A g A2 §3 0] =X ZALE oF U o).
controllers/ 11t} controller/<kind>_controller.go o} 4 & # 5 &te] A4 @ 9
A esE HAEZH Y 24 =& Z gyt

b
EO

2 7
=9

=
°] 2

1o

ru[o
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A ==ddyge 53

config/ CRD, RBAC, 21 Z=A1 & 233l S AF o AEEYHE w] X3t g Al S sl=
Kubernetes mj Y | 2~ E ] Y ¢}

Makefile AEZY 2 W57 o) £ o) AFE 5= oAy ok

Dockerfile Ad ol 2R A OperatorE ¥ =&t d Ab-&38k= A3 4o

manifests/ CRD %%, RBAC A 4, OperatorE vl 3 & uj| & 3} = Kubernetes v Y | 2 E Y t}.

5.5. ANSIBLE 7] 9 OPERATOR

5.5.1. Ansible 7] ¥} OperatorE ¢ ¢l Operator SDK A] 2}3}7]

Operator SDKol| = Go = £ ZA 61| &1 7]F Ansible Z g o] &2 2 2 52 &8 5l Kubernetes &)
22E Fd ANEgA A & v £ 3= Operator L2 A E S PAsh= {0l £ Ho| AHFHT

Operator 7l @2} = Operator SDKo| 4] A 3 3l+= & 2 gto] B 2] 2] & A}-8-3t%] Ansible 7] Operatorg&

AR D APt 7182 522 AY3H7] A6 243 7]-3 A A2 Memcachedol] tj & Go 7]t
Operator A & W =33 Fe|2Hol| | £& 4+ A&5U

5.5.1.1. AbA 2 AFg)
® Operator SDK CLIZ} A =] €
® OpenShift CLI (oc) v4.9 o] o] A x| ¢
® Ansible B] A v2.9.0
® Ansible Runner ¥y} A v1.1.0 o] 4
® Ansible Runner HTTP Event Emitter =2 221 8] A v1.0.0 o] %
® OpenShift Python Z2}e] A E WA v0.11.2 o] %

e cluster-admin d3to] A= AR 2 2 ocE AHE-51e] OpenShift Container Platform 4.9 &8 &
ol 223%

o Ze|ZE A oHAE 7HAE F AES stEA ov|AE W RU = A XA ERE FNE LA S
At ol #] 74 @ 7] B+ A Sl oF T
5.5.1.2. Ansible 7] ¥} Operator A A 4! ujj 3£

Operator SDKZE A}8-3}a] Memcached9]] o] gt 7HSF Ansible 7] 9 OperatorE Wl =35} 37 vl 3
Ut

1
=
X0
oy

Z2A 2

1.

[K

2AES 44 FT

o
[k

2 E e e 44
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https://docs.ansible.com/ansible/latest/index.html
https://access.redhat.com/documentation/en-us/openshift_container_platform/4.9/html-single/operators/#osdk-installing-cli
https://access.redhat.com/documentation/en-us/openshift_container_platform/4.9/html-single/cli_tools/#getting-started-cli
https://docs.ansible.com/ansible/2.9/index.html
https://ansible-runner.readthedocs.io/en/latest/install.html
https://github.com/ansible/ansible-runner-http
https://pypi.org/project/openshift/

57%. OPERATOR 7] &

I $ mkdir memcached-operator
b. ZeAE fegz 2 W4T
I $ cd memcached-operator

c. ansible =] 2213} g7 operator-sdk init &

tlo

dPste] Z2AES 7|34 U .

$ operator-sdk init \
--plugins=ansible \
--domain=example.com

2. APIE A3
7+ Memcached APIE A4 3}

$ operator-sdk create api \
--group cache \
--version v1\
--kind Memcached \
--generate-role ﬂ

Q API9]] d & Ansible & 32 A A

o

Ut

3. Operator o] u| x| & 9 =3}lo] Y H WU )
712 Makefile tj 42 A}-& 5] OperatorE W =sla2 YR WU W RY + JdE= A 2EFE A}
§-31E o] u] A €] 7H4 9.7] ALl IMGE 27 Tt
I $ make docker-build docker-push IMG=<registry>/<user>/<image_names>:<tag>
4. OperatorE A3 gt}
a. CRDE A X3
I $ make install
b. F8£Hed Z2AES Xt U1 oA IMGE A Tt
I $ make deploy IMG=<registry>/<user>/<image_name>:<tag>
5 AE CRAFEA A 9] gla2)S Aty
a. A& CRS AP

$ oc apply -f config/samples/cache_v1i_memcached.yaml \
-n memcached-operator-system

b. CRo|A] OperatorE %3 3l+=4] &<lg}.

$ oc logs deployment.apps/memcached-operator-controller-manager \
-C manager \
-n memcached-operator-system
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=9 9

10205 17:48:45.881666 7 leaderelection.go:253] successfully acquired lease
memcached-operator-system/memcached-operator
{"level":"info","ts":1612547325.8819902,"logger":"controller-
runtime.manager.controller.memcached-controller”,"msg":"Starting
EventSource","source":"kind source: cache.example.com/v1, Kind=Memcached"}
{"level":"info","ts"":1612547325.98242," "logger":"controller-
runtime.manager.controller.memcached-controller”,"msg":"Starting Controller"}
{"level":"info","ts":1612547325.9824686,"logger":"controller-
runtime.manager.controller.memcached-controller”,"msg":"Starting
workers","worker count":4}
{"level":"info","ts"":1612547348.8311093,"logger":"runner","msg":"Ansible-runner
exited successfully”,"job":"4037200794235010051","name":"memcached-
sample”,"namespace":"memcached-operator-system"}

6. CR2HA]
& BH < A ste] CRE Al G,

$ oc delete -f config/samples/cache_v1_memcached.yaml -n memcached-operator-
system

7@H§Hﬂ
0 Hae Agste] o] Azt ANz A A2 A

I $ make undeploy

5.5.1.3. o} ¢4

® Ansible 7] ¥t OperatorE ¥ =3}+= Wy o] o] 3k Z} A 8k ] £ Ansible 7] ¥t OperatorE ] gk

Operator SDK FE2] 4L Z X344 2.

5.5.2. Ansible 7] ¥} OperatorE 9] 3+ Operator SDK FE 2 4
Operator 7l @A} = Operator SDK2] Ansible | 9& &8 3}lo] B248 7]-73F A F 42l Memcachedl g
gk Ansible 7] ¥k Operator Al & W =35} 3L gto] ZALo] 25 AT F dFUTH o] REZ DA =
ZEALE I

® Memcached 8] 3£ A A

e u| ¥ =7]7} Memcached CR(AH&-#} 3 9] 2] &=2) Aol A QA A 2R g1y

e memcached Pod?] o] & ¢ & AHd] 24 7] & A& 5l Memcached CR HHI £ g Hl o] Eg Y T}
o] L M| 2+= Operator ZH A Y29 F 7HA Q2 @ 45 AH8-5to] = gt

Operator SDK
operator-sdk CLI & 2 controller-runtime 2}o] 2. 2] API
OLM(Operator Lifecycle Manager)
Z )2 o] tj & Operatore] A, 928 o] =, RBAC(A & 7]t ol 4] 2= A o)
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https://access.redhat.com/documentation/en-us/openshift_container_platform/4.9/html-single/operators/#osdk-ansible-tutorial
https://docs.ansible.com/ansible/latest/index.html

57%. OPERATOR 7] &

e

al

o] FE& Yol Ansible 7] ¥t Operator-g& Operator SDK A] 25} 7] Bt} z}HA] 3] A ™ 5 o]
AFHT

5.5.2.1. A} @+ AL+
® Operator SDK CLIZ} A x| ¢
e OpenShift CLI (oc) v4.9 o] o] A X ¢
® Ansible B] A v2.9.0
® Ansible Runner ¥y} A v1.1.0 o] 4
® Ansible Runner HTTP Event Emitter =2 221 8] A v1.0.0 o] %
® OpenShift Python Z2}o] 1 E B] A v0.11.2 o] &

e cluster-admin @3to] )= Al S F ocE AHE-3l OpenShift Container Platform 4.9 Z& 2
Holl 2%

o ZHZEOA MAE AAL F AES W o WAS MR XA S T2 AP
At olvl A 714 271 BekE 74wl o Fich.

5.5.22. Z 24 E A A

Operator SDK CLIE A}£-3}lo] memcached-operatorgl= T2 A =

i
o
oX
zd
L
kv

EZZA
1L ZRAE AT TS A I
I $ mkdir -p $HOME/projects/memcached-operator
2. a9 HAZ Y
I $ cd $HOME/projects/memcached-operator

3. ansible = 2] 2217} 37 operator-sdk init & & A3 sl T2AEE x7]35H .

rulo

$ operator-sdk init \
--plugins=ansible \
--domain=example.com

5.5.2.2.1. PROJECT &

operator-sdk init & o 7 A H 31 F o = KubebuilderPROJECT 3} o] Q51 t}. o]o]A] = 2 A
E FE A 43 =] = operator-sdk 8 & 7} help EF oA = o] LS ¢]3L T2 A E {3 o] Ansibledd &
Ut d & 54 da3 25Uk

domain: example.com
layout: ansible.sdk.operatorframework.io/v1
projectName: memcached-operator
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https://access.redhat.com/documentation/en-us/openshift_container_platform/4.9/html-single/operators/#osdk-ansible-quickstart
https://access.redhat.com/documentation/en-us/openshift_container_platform/4.9/html-single/operators/#osdk-installing-cli
https://access.redhat.com/documentation/en-us/openshift_container_platform/4.9/html-single/cli_tools/#getting-started-cli
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https://ansible-runner.readthedocs.io/en/latest/install.html
https://github.com/ansible/ansible-runner-http
https://pypi.org/project/openshift/
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I version: 3

5.5.2.3. API A 4

Operator SDK CLIE A}-8-3le] Memcached APIE A4 gy}

ZZAA
e U}S 9A S A3 3la] 18] cacheo] 22 v A o] v1, =& 7} Memcached ¢l API=S &) A 3t}

$ operator-sdk create api \
--group cache \
--version v1\
--kind Memcached \
--generate-role ﬂ

ﬂ APl )3 Ansible 9 &2 A A g o).

API7} A1 =]'8 Operator Z2 A E oA b5 FX2 5 A8l YJulo] Eqy .

Memcached CRD
A1 Z Memcached 2] &2 ¥ 3}
“e 2
-2 AHg el 2E2H JuE dske Uz 2gste 22aP Yy

e =A7]|(Ansible & E Zglo] & Z s}

e watches.yaml 3} (Memcached

:E
1>
i

memcached Ansible & &oj] A4)

55.2.4. &2 #F =4

Memcached 2] 4227} A A, QH| o] E = 24| 2 wjjojr} A3 & = Ansible & &2 JeH| 2 24 =2 & A|
33 == Operator Z2 A EZ ¢ o] EFt}.

EZA X
1. & T+ZF & A14-5149 roles/memcached/tasks/main.yml 319 & gl o] E3 o}

- nhame: start memcached
community.kubernetes.k8s:
definition:
kind: Deployment
apiVersion: apps/v1
metadata:
name: '{{ ansible_operator_meta.name }}-memcached’
namespace: '{{ ansible_operator_meta.namespace }}'
spec:
replicas: "{{size}}"
selector:
matchLabels:
app: memcached
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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

ol

o] memcached & &2 memcached vl 37} Q=X 821 35}51 vl 3£ 7]

i

o

a4

I

2. roles/memcached/defaults/main.yml 312 & A 3] 3} o] Ansible & 3to]] A} 5 &= Wigo] 7123k
S A3

# defaults file for Memcached

size: 1
3. g3 +ZE A£3}9] config/samples/cache_v1_memcached.yaml 7} & o] /] Memcached 4!
Z e asg Qo =gy

apiVersion: cache.example.com/v1
kind: Memcached
metadata:
name: memcached-sample
spec:
size: 3

CR(AFE A g 9] ] 2 2) Akke] 7]-gk B2 Ansibleo] 7k W42 Agrgyh,

e

al

spec 2o Y= B E ¥F9] o] 22 Ansible2 21331 7] Aol Operatord 4] 2] o] = A
o]2(EEo] X3 AFANE "I o & E9 AFY<] serviceAccount= Ansibledl
x] service_account= ¥ g}

watches.yaml 3} & o] /] snakeCaseParameters 3412 false= A4 5lo] o] |4~ FA WH
2 v F AFHT Aol Aol o Fd = JFH =S A=A SRSt H Hy
o vl Ansibleol A A% 48 A%< 3= Rl FxUh

5525 ZEA] X &4 st
Operator A= U EQ A =R A& A W 3t= Operators 43 5 AFU T S22 A A=
OLM(Operator Lifecycle Manager)dll 4] 2] 2] sl= 87 W ol ti gt ZFA] X PS FAAFY L =5 A4

22262 A 982 W Operatorol A Th-& ¥& 2 =) W] t) 3 8742 AA183 3% 7S Operands
ol AgaloF 3.
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e HTTP_PROXY
e HTTPS_PROXY

e NO_PROXY

e

al

%‘é o] REE Lol A& ol Al $7 W42 HTTP_PROXYS AH&- .

A 27 Abg

o Z2)2H AA egress TEA]7 FA s

iy

EENCISICH

Az

1. roles/memcached/tasks/main.yml 3} & t} 2-° 2 QJH o] Eslo v X 37 HFE =718

o},

env:
- name: HTTP_PROXY
value: '{{ lookup("env", "HTTP_PROXY") | default("", True) }}'
- name: http_proxy
value: '{{ lookup("env", "HTTP_PROXY") | default("", True) }}'

o

2. config/manager/manager.yaml 3} o] t}-3-& 37}3}<] Operator v oA 37 S A A
Yt

containers:
- args:
- --leader-elect
- --leader-election-id=ansible-proxy-demo
image: controller:latest
hame: manager
env:
- name: "HTTP_PROXY"
value: "http_proxy_test"

5.5.2.6. Operator 2! &}

o}2 Al 71A] W 2 2 Operator SDK CLIZ A}£-3}¢] OperatorE W =313 23

e

T syt
® Goxzaor Sy HA 222 APAY.
o ZFPZEHIAAMMERZ AYPF}

® OperatorE W& = A 33} OLM(Operator Lifecycle Manager)2 A}-8-35to] S8 29 vl &
.

55.26.1. 22 2H R 2d 2 23
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57%. OPERATOR 7] &

|

i)

Operator Z2Z A EE Z & AF 98] Go Z2 1@ o2 233 4= &1t} o] vl 3
Eol7] gl M B3 o F4Fh

g2E

pr
i

| =y
a

o TS P2 235} ~/kube/config 5} o] 7+ ® 22 ~E o] CRD(AHE A A o 7] 22 A o])=
A %] 5}3l Operators =2 2 A3 3}

I $ make install run

{"level":"info","ts":1612589622.7888272,"logger":"ansible-
controller”,"msg":"Watching
resource","Options.Group™:"cache.example.com”,"Options.Version":"v1","Options.Ki
nd":"Memcached"}
{"level":"info","ts":1612589622.7897573,"logger":"proxy","msg":"Starting to
serve","Address":"127.0.0.1:8888"'}
{"level:"info","ts":1612589622.789971,"logger":"controller-
runtime.manager","msg":"starting metrics server","path":"/metrics"}
{"level":"info","ts":1612589622.7899997,"logger":"controller-

runtime.manager.controller.memcached-controller”,"msg":"Starting
EventSource","source":"kind source: cache.example.com/v1, Kind=Memcached"}
{"level":"info","ts"":1612589622.8904517,"logger":"controller-
runtime.manager.controller.memcached-controller”,"msg":"Starting Controller"}
{"level":"info","ts":1612589622.8905244,"logger":"controller-

runtime.manager.controller.memcached-controller”,"msg":"Starting workers","worker
count":8}

5.5.2.6.2. 28 2HolA v ¥ 2 23

Operator T2 A EZ F2EoA W] £2 AP 5 JHFUtt

EZAX
1. o3 make 3 -& A3 3o Operator o] WA & Y =S YR YU h A28 = Q= HEAE
2 & Zx3e ¥ v Ao A IMG Q15-E 3 3t Quay.io®} -2 Z XA Eg Alo]Ed] 7
HolY & A &3] 98 AIF S S 4 A5y

a. olulA 2 W =3hd.

I $ make docker-build IMG=<registry>/<user>/<image_names>:<tag>

e

al

Operatorel] tj &l SDKol| 4] A4 & Dockerfile2 Go 1 = = 9] 3
GOARCH=amd64 & % x| 4 © = @z 3]t} o] =AMD64 o] 2] °] o}7] €] A 2]
73 % GOARCH=$CACHEGETARCH o] 54 € 4= 9%t} Docker= 87 Wl
+E -platform o) X XA 3k gk o 2 25 A A gt} BuildahS A8 314H-
build-arg & 53 o 2 ALg-3l] oF Ut} AA g ] §-2¢] 2 o} 7| g A & F=x3}
HAlL.
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b. olPAE JEA B = YR YU

I $ make docker-push IMG=<registry>/<user>/<image_name>:<tag>

e

al

T HE B5F o]uX 9 o] &3} g 1(): IMG=
<reg|stry>/<user>/<|mage names>:<tag>)S Makefileo] A& 4= &
t}. 7] & o] v x] o] & A4 3= IMG ?= controller:latest 742 =4 ).

2. T3 9382 A3 3sla] OperatorS vl £t}

I $ make deploy IMG=<registry>/<user>/<image_name>:<tag>

71¥ 2 o 7 o] & & <project_name>-system & 2] © 2 ¥ Operator T2 A E o] 58 Al8-35}9]
vl s o]l =5 Ag g 3kaL vl E ol AHg-FH Ut o] ¥ - =3 config/rbace] 4] RBAC vl U s 2~ E
= A x5}

3. Operator7} A3 FAA &AFY o

I $ oc get deployment -n <project_name>-system

=9 o
NAME READY UP-TO-DATE AVAILABLE AGE
<project_name>-controller-manager 171 1 1 8m

5.5.2.6.3. Operator 153 9 Operator Lifecycle ManagerE %3t vl &

5.5.2.6.3.1. Operator i &
Operator 15 & 2]-& Operator SDK ¥ Operator Lifecycle Manager (OLM)2] 7] & =] 7] K] WA =Y
t}. Operator SDKE A}-8-3l<] Operator Z2 A E S WM E o]u| X &2 W &3]3 3 A] 5] OLM9J|A]
Operator& A8 4 9 FY
AHA 8 AR

o 72 93 ~H o] A Operator SDK CLIZ} 2 A ¢

e OpenShift CLI (oc) v4.9 o] o] A 3] g

® Operator SDKEZ A}£-5}¢o] Operator Z2 A EE % 7|3}

ZRA X
1. Operator 24 = t] & ¥ 2] o] ] t}-3 make 3 % & 29 5to] Operator o| | A & WESFL Y B
AUt A28 5 UE A EAEFE F2eEAE g A4 IMG A5+ 3.
Quay.io} 72 2 £A &2] Alo] ol Ao E AFs7] Asl AB L B 5 AFTh
a. olujx & W=

I $ make docker-build IMG=<registry>/<user>/<operator_image name>:<tag>
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57%. OPERATOR 7] &

e

al

Operatore] t 3] SDKol| A A3t Dockerfile2 Go = & 9|3
GOARCH=amd64 & A& o= Fx3hr}. °] EAMDG64 o] 2] 2] o} 7] &l %] 2]
7d%- GOARCH=$CACHEGETARCH °l| =32 4 J 54t} Docker= g7 ¥
45 -platform o] A X|F 3 gro =2 A5 H4H 6‘141:} BuildahZ A}-&-3}4-
build-arg £ 2 ¢ g Ag-sllof ot AA g Ul &2 & o}7| dl A = F =5
HAlL.

b. olM|A & A EZAEZ YR Y}
I $ make docker-push IMG=<registry>/<user>/<operator_image_name>:<tag>

2. Operator SDK generate bundle 2 bundle validate 83 2 v £3 f}¥st HH S S35
make bundle & & & 23] 3}o] Operator HE v YA 2EE A At}

I $ make bundle IMG=<registry>/<user>/<operator_image_name>:<tag>

Operatore] M E U | 2E &= o 22| Alo] AL XA, AA, F25= UE S A4 make

bundle ¥ & 2 Operator ZZ A EoA 03 5 2 e & A4 FU

e C(ClusterServiceVersion 2 B A E 2 ¥3}3l+= bundle/manifestsdl= HE v U 2 E O3
gl

e bundle/metadataz}= W& v gld] o] g ] & g g
e config/crd t] A g 2] 2] =& CRD(AHE-A A 9] 2]&2 A 9))
e Dockerfile bundle.Dockerfile

29 -3 operator-sdk bundle validateE A}&8-3l¢o] o] 2|3t A S A Fo =2 AFs2 =3y
o] WiE Bdo] LulEA Sl

= BB S APt WE oA E WS Y B YY) OLMAA = 3t o] 2] & oH A &
Fz3E= A9 2 o]u] R & 3] Operator 152 A2 3}

E oV AE LY olu| A E R HA2EF, AFEA Y| Y 23 o] £, o] u] Z] B 19
3 A3 A B2 A}-g5to] BUNDLE_IMGE 44 3t}

il
o
$ make bundle-build BUNDLE_IMG=<registry>/<user>/<bundle_image_name>:
<tag>

il

oA E R YU

I $ docker push <registry>/<user>/<bundle_image_name>:<tag>

5.5.2.6.3.2. Operator Lifecycle ManagerE A}-8-3} o] Operator uj] 3£

OLM(Operator Lifecycle Manager)2 Kubernetes & 2] 22H o]l 4] Operator ¥ & A v 2 & A X], Y=l
o] E 3L glo] ZAlo] Z2 A5+ Ul =80 §Ut. OLME 7124 o & OpenShift Container Platform
o] A X] %] 31 Kubernetes &30 2 A3 u g 7} & glo] =& Operator 2}o] ZAlo] Z #&] 7] 59 Y
£<£ 7 OpenShift CLI(oc)E A& 5= A&}

Operator HE & 2] Operator SDK @ OLM2] 7] & 3] 7] X] v] ] =} Y t}. Operator SDKE A}-g-3}of
OLMoll X H & o|H| A & 41 &35HA A st Sul=A A= =4 AT F AdFHH-
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AHA 8 AHRr
o 7t 9] 5 ¢ o] H o] Operator SDK CLIZ} A X%
® Operator HE oA & W =5t HAZEZ YR Y

o Kubernetes 7]t Z& 2 H ol OLMo] A X] 5] o] 9] 3-(apiextensions.k8s.io/v1 CRD(q:
OpenShift Container Platform 4.9)E A}-&3}l+= 72 $- v1.16.0 o] )

® cluster-admin d o] 1= AY S AHE-stojocE S 2H 2214

1 H& 93-S 94835t S8 2=HlA Operatorg 43t

$ operator-sdk run bundie \
[-n <namespace>] \ﬂ
<registry>/<user>/<bundle_image_name>:<tag>

Q 7] A G4 =24 E 9] ~/kube/config 7} o] OperatorE A3}
Ao G2 ulg2so]2= P9 E AR T = AHFYTh

oW A& FxaE Au s ol uAE AU AE = o] u A= BEY L 2 F o]
B =2 B oA g2 o 15 Fobee W e A el v

e OperatorHuboll 4] OperatorE 7 d = A== A Qg X o|u| X = 71 = 7B R A2

S AU

e OperatorGroup,Subscription,InstallPlan @ RBACE ¥ 33 7|g} R E U4 QHAEZ A
A 5lo] OperatorZ Z2] 2ol v £},

5.5.2.7. A} &2 A 9] 2] &2 YA

Operator7} A X 5| ¥ Operatorol| ] @A S 2 2 ¥ | Al ¥3= CRAH-A A 9] 2] 42)S A 5o
OperatorE HZET = J HFU ).

A 27 A

e Memcached CRE A| 33} Memcached Operator®] o 7} & 2 g o] 4 x| &

Z2A 2

1. Operator7} A X € v g £d o] 2= WA U} o & =] make deploy % 2 A}-8-3}
OperatorZ v £ & 7 ¢ 022 23 g}

I $ oc project memcached-operator-system

2. g3 AHES 3515 config/samples/cache_v1i_memcached.yaml2] A1 Z Memcached CR
s ~E2 AR

apiVersion: cache.example.com/v1
kind: Memcached
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metadata:
name: memcached-sample

spec:
msize: 3
3. CR& AL
I $ oc apply -f config/samples/cache_v1i_memcached.yaml
4. Memcached Operatord A A= CRol| Qg v £ 5 241 E I 7| 2 A A=A 2.

I $ oc get deployments

=49 9
NAME READY UP-TO-DATE AVAILABLE AGE
memcached-operator-controller-manager 1/1 1 1 8m
memcached-sample 33 3 3 im

5. Pod 2@ CRAEH] £ 821 5lo] AHe] 7} Memcached Pod o] &2 2 o] E Y E=X] &Qlg] ).

a. PodE <1t
I $ oc get pods
=49 9

NAME READY STATUS RESTARTS AGE

memcached-sample-6fd7¢98d8-7dqdr  1/1 Running 0 1m
memcached-sample-6fd7¢98d8-g5k7v  1/1 Running 0 im
memcached-sample-6fd7¢c98d8-m7vn7  1/1 Running 0 im

b. CRZHl &<l:
I $ oc get memcached/memcached-sample -0 yaml
=9 9

apiVersion: cache.example.com/v1
kind: Memcached
metadata:

name: memcached-sample

spec:
size: 3

status:
nodes:
- memcached-sample-6fd7¢c98d8-7dqdr
- memcached-sample-6fd7c98d8-g5k7v
- memcached-sample-6fd7¢98d8-m7vn7
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6. ¥ 2712 Fulo| =g},

a. config/samples/cache_v1_memcached.yaml 3} -& ¢ §] o] E 5} o] Memcached CR2]
spec.size Z == 394 52 WA I}

$ oc patch memcached memcached-sample \
-p '{"'spec":{"size": 5}}'\
--type=merge

b. Operatoro| A v 2 37| & W7 s}=A] A3 ).

I $ oc get deployments

=49 9
NAME READY UP-TO-DATE AVAILABLE AGE
memcached-operator-controller-manager 1/1 1 1 10m
memcached-sample 55 5 5 3m

7. o FEAGY AV AR P L2 P

® make deploy 3 % S AI-8&-5lo] Operators H|2E3 7 -¢- o3 ¥ H S AP F .

I $ make undeploy

e operator-sdk run bundle 8 % & A}-83}] OperatorE H| 2E3 79 o3 W& 2 23y

o,

I $ operator-sdk cleanup <project_name>

55.28. F7l gl &~

® Operator SDKo| A A A3t o &g 2] X0l g g &AHA| 3 U] -8-& Ansible 7] 4k Operator?] > 2 4]

E gojolxg FxsHA L.

o Z|=E AA egress ZHEA7L AR A9 SEEEH A A= ZSA] AH S Dol

OLM(Operator Lifecycle Manager)ol 4] 43 &= &4 Operatoro]] o g+ A}a‘lx} Z o] CAQIFA

2498 5 g

5.5.3. Ansible 7] 4} Operatore] ZZ 24 E g o]o}-%

g
[

operator-sdk CLIol| A= Z} Operator ZZ 2 A E o] g 5] T} &3 5| 7] A & 31U & WA 1A =7
e+ Axyh

5.5.3.1. Ansible 7] 5} 3 2 2] E g o] o} &

operator-sdk init --plugins ansible &3 7 & A}-8-3} A4 ¥ Ansible 7] ¥} Operator ZZ A E o] = U}

te e 9 vhele] 3P
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=

oY =

e

Dockerfile

Makefile

PROJECT

config/crd

config/default

config/manager

config/prometh
eus

config/rbac

config/samples

config/testing

playbooks/

roles/

watches.yaml

requirements.y
ml

molecule/

EEER

57. OPERATOR 7] 2

A
= =1

Operator?] ZAH| o] o] n A & W E&l=

Dockerfiled Y o}

==, AAL w2 3 9 CRD(AHE-
4ﬂ4ﬂ**ﬂm&é &@Wﬂﬂ% Ayt

Operator?] v gl o] E] A ¥ 7} 231 YAML 34 ¢t}

7] CRD ¥}« 4 kustomization.yaml s} 47 9]y}

ke
il

918} ® & Operator mj U 5 2 E & 43 1 tt. make deploy ™ & o] A A} 34

o=

AEEY B4 M Eg YT

Operator =1 €13 £ ¢] & ServiceMonitor 2] 22~ ¢] U t}.

T BT YT A T A

ZAFS B 220 GVK(ZE/W /2 R) 2 Ansible 32 w4 =
& Abgshe] Al BB o] F7hE A5 T

Ut} create api 3 %

ﬂlE

=S AXT Ansible 284 2 9T F

ol
pd

gmo) mare

YAML 5+l g U o},

o1& 9 Operatore] €4 g 2Eof tj st 71 A vbe] 9 gy

5.5.4. Operator SDK<] Ansible %] ¢!

5541 A&2F A 9] 2l A T

Operator= Kubernetes 3 ] 71 Z <l CRD(AHEAF A 9] 8] A2 A 9])E ALE3t2 2 CR(AFEA A 9
A 2)o] 712 A F 5= dlo] E] B Kubernetes B A E X 1o]3 253

CR 7} 212 Kubernetes 8] A2 AUt S BAEo= A4 2D A A A=y g&5yoh

E51LALEA Aol Bl as g
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A= v

apiVersion A A e CRe WA gk

kind A7g e CRY F/HAY T

metadata 2§ 73 8k Kubernetes®™ v g} d o] ¥ 9 Y o}

spec(’d 8 x}3}) Ansiblec]] == W5 7-3 YU o] == 7] 23 0% Hof 3l F
Ut

status QB AE o IA ]S 2 kU ) Ansible 7] ¥F Operatore] 73 $- CRDef| tf

3] status 519 2] &~ ~7F &4 skE 3, 71 24 o 2 CRstatuse] condition %
B E ¥}l operator_sdk.util.k8s_status Ansible =&l A A8 ¢4
=3

annotations CRol| 37} Kubernetes® F4] 91U t}.

8
oo

CRF4 B.52 Operator?] 23 4 g}

3 5.2. Ansible 7] 9t Operator 324

4 4

ansible.operator- CR %A 704 & A FYth o] 32 EF Golang 3 7] A time & A-&-3ho]

sdk/reconcile-period ¥ B4 34t} 53] ParseDuratione 7] 2 gujAlel §5 4 &-5to] 2 &9
2 e AA st v A E Y

Ansible 7] 4} Operator 4] 2] <

apiVersion: "test1.example.com/vialphai"
kind: "Test1"
metadata:
name: "example"
annotations:
ansible.operator-sdk/reconcile-period: "30s"

5.5.4.2. watches.yaml 3} <

GVK(z+/H 7/ 5 7)= Kubernetes API9] 314 IDY] Y t}.watches.yaml 9} o] = GVK= 8¢l 31 +=
CR(AHE A A €] & 22)ol 4] Ansible 9 & = Fd|o] 3.0 2 9] v]3) 25 o] X3t} Operatori= o]
w33 512 o] g A o] H 9] x| (/opt/ansible/watches.yaml)ol] 1S A o = o A3 o}

3 5.3.watches.yaml 3} vj] 33

g= a4

group ZAbe CR 289 Yo
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57%. OPERATOR 7] &

g= v

version ZAFE CRHAJ YL

kind zAte CRe| FH UYL

role(7]1 23zh) e ol J ol 7138 Ansible & gte] A2 A Yt} o 2 S0 roles ] 2 E g 7}

/opt/ansible/roles/o| 913 9 & o] & o] busybox3l 7 $- o] gk
/opt/anS|bIe/roIes/busybox?g Yt} o] 2 =+ playbook 2 =9} 37 A}
_Q_g- T HA h=] ]’] E}'

playbook A ool 3714 Ansible EF o] H 2] AR YTt o] FolH e JTFL 5
e Wel 2 Ao o gt o] d==role =9} 37 ALE T = ¢l
Futh

reconcilePeriod(1 & A}3}) A4 E CRoll gt 24 744, 5 9T = S ol 5o AP == 4 Yk

manageStatus( & A13) true(71 27 = A9 A Operatore= Atz o 2 CRY AH S A2 gy

o} false= A3 3lA 2@ Jsto] L} S o]E =L AEZT A
CRe] JHl & &2 Y ok

watches.yaml 3} & ] <]

- version: vialphat ﬂ
group: test1.example.com
kind: Test1
role: /opt/ansible/roles/Test1

- version: vialphat 9
group: test2.example.com
kind: Test2
playbook: /opt/ansible/playbook.yml

- version: vialphai e
group: test3.example.com
kind: Test3
playbook: /opt/ansible/test3.yml
reconcilePeriod: 0
manageStatus: false

Q Test12 test1 & o) uj F 3} = 7Hksk o QU o}
Q Test2E =g o] &) v sl= 7ha g ALYt

© U uAT Test3E R A YU Th Fall o] Hol 4 CRAE S thAl 7ol AU #lakA 45U,

55.4.21.3 3 {4

[ef

GVKY watches.yaml 5} o] 7153 7] 5L 5718l A& 5= A5 Y sl 2 7] 5-2group, version,
kind, playbook ==+=role 2 == °] S IdH5U
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““ﬂ%%ﬂ%cmﬂ%ﬁ%ﬂ%ﬂﬂﬂié%§§®%¢%%HQEﬁﬁ??ﬂ%%ﬁm%ﬂﬂﬂ

3 5.4. 317 watches.yaml ¥ &4
y = B\ v

YAML 7]

717 %A reconcilePeri 57 CRol i3t =4 A3 214 ansible.oper im
od Yt} ator-
sdk/reconcil
e-period
e e manageStatu  Operatoro| A z} CR status 4 4 true
s <] conditions 4 & #8 & 4
AFUTH
F2 Y a2 XA} watchDepen Operatorol 4] Ansibleg- Z3j 2 4 true
dentResourc StEl &g T 02 A 5 9
es F4yth
Zej2E WY g~~~ % watchCluster  Operatore] 4] Ansibleg %3l A 4 fals
AL ScopedReso & Z&~E W9 Bars A e
urces T AFUTh

Hj A7) olg| HE 5 maxRunnerA  Ansible Runneroll A zF 7] ¥ 2] & ansible.oper 20

rtifacts 2=o]] tj 5} Operator ZAH o] Jo] ¥ ator-
Zat= olEl HE Y E ] & sdk/max-
gy} runner-
artifacts

A 0] 3= watches.yml 3+ 9] &

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

5.5.4.3. Ansible®Z d&H F7F A

F7tHTE Ansiblei + Operatoroll A] &2 & = w5 Uth CR(AHS-#F 7 9] 2] 4-22)¢] spec A4
7w bR A Ef;z. Yt} o] = ansible-playbook 3 of] d2d F7F Mot L FUG

T3 Operator= CR 0] & @ CR Y| ¢ 25| o] 0] ) 3 meta D=0 F71 HFS A2F Ut

& CRalA 2] 24

I apiVersion: "app.example.com/vialphai”
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57%. OPERATOR 7] &

kind: "Database"

metadata:
name: "example"

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

Ansibled] F7t ¢z A@d = F2= dad 25Ut

{ "meta": {
"name": "<cr_names",
"namespace": "<cr_namespaces",
b
"message': "Hello world 2",
"new_parameter": "newParam"”,
"_app_example_com_database": {
<full_crd>
}!
}

message I newParameter = == H 49 g @ oA 71 42 A A = metars= Operatord] Aol =
CRol dl gt #& vl eld| o] H & Al 3@ Ut} meta @ =+= Ansible?] & £ 7] H & A18-3l] A 2T 5= A5
Ut d & 549 33 25y

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

5.5.4.4. Ansible Runner t] g & 2]
Ansible Runneri= Z1 €| o] 9| 4| A3 5] = Ansibled] dj g 1 & B Ao} | F B B = /tmp/ansible-
operator/runner/<group>/<version>/<kind>/<namespace>/<name>°l| 1 t}.

F7teas

e runner T @ g g o] o & Z}A) 3 &2 Ansible Runner A A& ZZ34 A Q.

5.5.5. Ansible-§- Kubernetes Z & 1

Ansibleg X}-&3}o] Kubernetesol 4] o] =& A o] A g}o] ZA}o] &L A& 53] H Ansible g Kubernetes Z
242 AHE-51E Utk /2 A= o] Ansible 5 28 A S 535 YAMLZ #HA | 7] Kubernetes 2] 4
2 91 S &85l A} Y| o] E] B Ansibleol| 4] glo] 2z Alo] F A & XA S F AHFU T

71 Kubernetes 2] &2 51913 §7 Ansible2 AH8- Wl 9] 7bg 2 o] 4l  shbis Jinja DB A8 @
%+ glohe YU th 22 ¥ Ansibles] 2 717 ek @ WS ALg dte] P hAS ALE R B2l 5 A5
=5

o] Al A = Kubernetes 22 AL-g-of] thall 2HA| 5] B g th Azt 22 A 2w ol 29
< AA S F2 ol & AHS-sho] B2 E 7 ¥ Operator Ul ol A AL8-3HI A 2.

2od

5.5.5.1. Ansible-& Kubernetes Z @ A A %]

27 a2y o] A Ansibleg Kubernetes Zd 42 A X

e

4 94U th
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-V B
1. Ansible 2.9 o] 42 A X g},
I $ sudo dnf install ansible
2. OpenShift python Z&}o] A E 7|1 R & A X g}
I $ pip3 install openshift

3. & A= F sty E AFE-51e] Kubernetes 238/ 2 A X g o).

e Ansible Galaxyo| A Z2aAAS ) H A3

1
H
X0
Iy
W
v

I $ ansible-galaxy collection install community.kubernetes

® Operators o]u] 27]3t¢ 734 Z2 A E 9] F49] %l requirements.yml 3t o] g1
AU o] 392 Operator 252 9]3l A X 3] of 8l+= Ansible & 358 A A ). 7]
BF o7 o] 32 community.kubernetes Z @ A 3} operator_sdk.util 2248 A %) 3
t}. o] A& ML Operatordl 7150 3 23} Za] 1212 AT}
requirements.yml 3} oj| A 24 R EL AX 58 A FSL I

I $ ansible-galaxy collection install -r requirements.yml

5.5.5.2. 2 Z 9| 4] Kubernetes 2 ¥ A g ~E

Operator 7] @2} += ol ] OperatorE A3} 3152 thA] W =3t= A 24 v Al o 4] Ansible Z =2 23

F gyt

e

A 27 Abg

® Ansible 7] ¥t Operator Z 22 E £ % 7]3}5} 3L Operator SDKE A}&-5}o] A Al 3k Ansible & & o]
A+= APIAA

e Ansibleg Kubernetes Za A A3

Z2A 2

1. Ansible 7] ¥l Operator Z 2 A & ] g g o] A Y 35}+= Ansible =2 =
roles/<kind>/tasks/main.yml 5} 2 S 4=4 gt t}.roles/<kind>/ t] @ €] 2] = APIE A A 5l= &
Qt--generate-role 2| 1 & A8 o] A F U} A 715 gh<kind>= APl A B g T /< <
23 o}

o3 o A o) A = stateg}t= M gholl w2t 4 WS A 9 AHAE Yo

- name: set ConfigMap example-config to {{ state }}
community.kubernetes.k8s:
api_version: v1
kind: ConfigMap
name: example-config
namespace: default
state: "{{ state }}"
ignore_errors: true
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57%. OPERATOR 7] &

© % w2 defaulty} ok g s o] 2o A4 el o e WA L.

@ ignore_errors: trues A skw EAI A = T WL AAE E A eiA @y

2. roles/<kind>/defaults/main.yml 3} & 4~4 5} o] state = 7] 2% © = present= A A 3o}

I state: present

3. =z A E 9| 49| t]d g o playbook.yml 51212 A 4 51o] Ansible Z ) 0] 22 A A 513
<kind> 9} 32 ¥ 33t ok

- hosts: localhost
roles:
- <kind>

4. Playbook2 2 31g}.

I $ ansible-playbook playbook.yml
=49 9

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

*hkkkkkkkkhkkkkkkkhkhkhkkkkkkhkhkhkkhkkkhkhkhkhkhkkkkkhkhkhkhkhkkkhkhkhkhkkhkkkkhkhkhkhkhkkkhkhkhkhkkkkkkhkhhkhkkkkkx
PLAY [localhost]

TASK [Gathering Facts]

khkkkkkkkhkkkhkhkkkhkkkkkkkkkhkkkkhkhkhkhkkhkkkkkkhkkkkhkkhkhkkhkkkkkkhkkkkkkkhkkhkkkkkkhkkkhkkkkk

ok: [localhost]

TASK [memcached : set ConfigMap example-config to present]

khkkkkkkkhkkkkhkkhkhkkhkkkhkkkkkkkkhkkkhkkkkkkkkkhkkkkhkkkhkkhkkkkkkhkkkkkkhkkkhkkkkkkhkkkkkkkk

changed: [localhost]

PLAY RECAP kkkkkkhkkkkkkkkkkkkhkhkkhkhkkhkkkkhkkkkkkhkhkhhkkkkhkkhkkkkkkhhkkkhkkkkhkkkkkhhkkkhkkkkkkkkkkkxx

localhost :0k=2 changed=1 unreachable=0 failed=0 skipped=0
rescued=0 ignored=0

5 T4 ol APHAJE=A AU H-

I $ oc get configmaps

i

g

NAME DATA AGE
example-config 0 2mis

6. stateE absent= A3 slo] S o] 5 AT}

I $ ansible-playbook playbook.yml --extra-vars state=absent
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g

i

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

dhkkkkkkkkhkkkkkkkhkhkhkkkkkkhkhkhkhkhkkkhkhkhkhkkkkkhkhkhkkhkhkkkhkhkhkhkkhkkkkhkhkhkhkkkkhkhkhkhkkkkkkhkhkhkhkkkkkx
PLAY [localhost]

TASK [Gathering Facts]

khkkkkkkkkkkhkkkhkhkkkkkhkkkkkkkkkhkhkhkkhkkkhkkkkhkkkkhkkkhkkhkkkkkkkhkkkkkkhkhkkkkkkkkkhkkkkkkkk

ok: [localhost]

TASK [memcached : set ConfigMap example-config to absent]

khkkkkkkkhkkkkkkhkhkkkkkkkkkhkkkkhkhkhkhkkhhkkkkkhhkkkkhkkhkhkkhkkhkkkhhkkkkkkkhkkkhkkkkkkhkkkhkkkkk

changed: [localhost]

PLAY RECAP *hkkkkkhkkkkkkkkkkkkhkhkkhhkkkkkkhkkkkkkhhkkhhkkkkhkkhkkkkkkhhkkkhkkkkhkkkkkkhkkkhkkhkkkkkkkkkx

localhost :0k=2 changed=1 unreachable=0 failed=0 skipped=0
rescued=0 ignored=0

7. 74 Wo] AA H YA Ao

I $ oc get configmaps

5.5.5.3. T}-& TH)

e CR(AFEA A 9] @] 22-)7} W7 2 u] Operator U] 1o 4] A}-22} & o] Ansible =] = Ea] A sl=
w0 o gt A A & ] -&-2 Operator U] o 4] Ansible A} 82 B =314 A £.

5.5.6. Operator 1 ol A Ansible A}-&

=79 4] Ansibleg Kubernetes 2 24 Al-go] 9143| 2dW CR(AFE A A 2] & A2)o] WAL u)

Operator U] 594 521 & Ansible =2] S =217 & 5 91 e o] oAl 4 = Operatorol 4 24}

£ Kubernetes 8] &22-9]] Ansible & &3 vl 33 g t}. o] v 33 -2 watches.yaml 3} o] 4] =3 F Ut}

5561 AH&-2F F o] Bl Ak 9y

Operator= Kubernetes 33 v] 71 1 &<l CRD(AH&AH A 9] gl &2 A 9])E AE5l2 2 CR(AHE A A 9
g A 2)o] 712 A 25 = Y] o] E] B Kubernetes S H A EX & B o5 &5

CR %Y P22 Kubernetes 2|22 A dUth. S HA Eo = A4 g A9y A =71 9lFUn

ES55. AR A Bl AP E

g= v

apiVersion A A e CRe WA gk

kind A4 CRY T/ YYTH

metadata ~§ 21 & Kubernetes® w eld] o] €] 9 Y t}.
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57%. OPERATOR 7] &

4= A3

spec(x &l A1) Ansibled]] AE= = AT 7]-3F HEEYUTE o] F=E= 7 EH 22 v YF
Ut

status QB AE o IA A= 2 kU ) Ansible 7] ¥F Operatore] 73 $- CRDef| tf

3] status 519 2] 2 ~7F &4 slE 3, 71 24 o = CRstatuse] condition %
B E ¥}l operator_sdk.util.k8s_status Ansible =&l A A8 ¢4
=3

annotations CRo|| 3718 Kubernetes®™ 4] ¢J 1t}

k)

& CRF4 552 Operatore] 542 +33oh

3 5.6. Ansible 7] ¥t Operator 4]

4 A

ansible.operator- CR %A 7042 A FYth o] 32 EF Golang 3 7] #] time & Al-&-3}o]

sdk/reconcile-period £ 243 53] ParseDuration 7] 2 HujAlQl s & A &-3te] % &9
2 e AA st v A E YT

Ansible 7] 4} Operator 4] 2] <

apiVersion: "test1.example.com/vialphail"
kind: "Test1"
metadata:
name: "example"
annotations:
ansible.operator-sdk/reconcile-period: "30s"

5.5.6.2. Ansible 7] vt OperatorS 2 Z oA HX2E

Operator T2 4] E o] H4}+9] t] & g g o)l 4] make run 3 3 S A} &31o] Ao A A3 5= Ansible 7] Lls
Operator Y -9 =2 & HAE 3 4= 25Ut} make run Makeflle -2 watches.yaml 5} o A] ¢}
~l.kube/config ¥} 2 & A}-8-5}o] k8s 2 & 3} 7+ "] © 2 Kubernetes 22 2 E 9} 541 *}—ansmle-
operator vlo| 2] & 24 = AP

e

al

317] ¥i4= ANSIBLE_ROLES_PATHZ A A 5} 7]} ansible-roles-path =] 1= A}-83}¢]
A3 AR 2 AR A A2 5= A5 Ut ANSIBLE_ROLES PATH ztol] 9 3to] Q1= A9
Operator:= {{current directory}}/rolesol A o &2 24

A 27 A
® Ansible Runner 8} A v1.1.0 o] %
® Ansible Runner HTTP Event Emitter =2 221 8] A v1.0.0 o] %

® Kubernetes A& 2 A A HZEsl= ] Qg old @A 3
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Z2A 2

1. CROAV& A A 9] 2] 420l t) & CRD(AF& A A 9] 2] &2 A 2]) @ 58 3 RBAC(} & 7] 9l 4]
2 7o)y el g AR

I $ make install
g o

/usr/bin/kustomize build config/crd | kubectl apply -f -
customresourcedefinition.apiextensions.k8s.io/memcacheds.cache.example.com
created

| m_m[

(
[
o2

Ut

2. make run 23 & 23}

I $ make run
=9 o

/home/user/memcached-operator/bin/ansible-operator run
{"level":"info","ts":1612739145.2871568,"logger":"cmd","msg"':"Version","Go
Version":"go1.15.5","GOOS":"linux","GOARCH":"amd64","ansible-
operator":"v1.10.1","commit":"1abf57985b43bf6a59dcd18147b3c574fa57d3f6"'}
{"level":"info","ts":1612739148.347306,""logger":"controller-
runtime.metrics”,”"msg":"metrics server is starting to listen","addr":"":8080"'}
{"level":"info","ts"":1612739148.3488882,"logger":"watches","msg":"Environment
variable not set; using default
value","envVar":"ANSIBLE_VERBOSITY_MEMCACHED_CACHE_EXAMPLE_COM","def
ault":2}

{"level":"info","ts":1612739148.3490262,"logger":"cmd","msg":"Environment variable
not set; using default
value","Namespace":"","envVar":"ANSIBLE_DEBUG_LOGS","ANSIBLE_DEBUG_LOG
S":false}

{"level":"info","ts":1612739148.3490646,"logger":"ansible-
controller”,"msg":"Watching
resource","Options.Group™:"cache.example.com”,”"Options.Version":"v1","Options.Ki
nd":"Memcached"}
{"level":"info","ts"":1612739148.350217,"logger":"proxy","msg’:"Starting to
serve","Address":"127.0.0.1:8888"'}
{"level":"info","ts":1612739148.3506632,"logger":"controller-
runtime.manager”,"msg":"starting metrics server","path":"/metrics"}
{"level":"info","ts":1612739148.350784,"logger":"controller-

runtime.manager.controller.memcached-controller”,"msg":"Starting
EventSource","source":"kind source: cache.example.com/v1, Kind=Memcached"}
{"level":"info","ts":1612739148.5511978,"logger":"controller-
runtime.manager.controller.memcached-controller”,"msg":"Starting Controller"}
{"level":"info","ts":1612739148.5512562,"logger":"controller-

runtime.manager.controller.memcached-controller”,"msg":"Starting workers","worker
count":8}

o] #] Operatorol A] o] ¥l E o] CRE % A}st2 &2 CRE A A 31A Ansible 9 gto] A g}
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57%. OPERATOR 7] &

e

al

5

config/samples/<gvk>.yaml CR i U 3| 2 E oA & 25 B4 A Q.

<

apiVersion: <group>.example.com/vialpha1

O kind: <kind>
£ i
‘?ﬁ metadata:

3

name: "<kind>-sample"

55
5

spec =71 AA = A eF k7] W&ol 71 ¥ glo] Ansibleo] $& 1t} CRo
A Ansible2 F7} & Adst= Y2 & A A A A7 d ) Operatorel
A3 7| 23S A sk= Aol Ty

Q
S

<K

3. 7]1¥ ¥4 state= present= A A 5lo] CRAZHAE AA T
I $ oc apply -f config/samples/<gvk>.yaml
4. example-config 74 o] A H A=A g},

I $ oc get configmaps

=9 o
NAME STATUS AGE
example-config Active 3s

5. config/samples/<gvk>.yaml 5} S 44 5} o] state T == absent= AR YUtt. o = £ 1}
4 Z2F4r
apiVersion: cache.example.com/v1
kind: Memcached
metadata:
name: memcached-sample
spec:
state: absent

6. WA A} A &d

I $ oc apply -f config/samples/<gvk>.yaml
7. 77 Wol AA = A=A FA g

I $ oc get configmap

5.5.6.3. &2 2= E 9| 4] Ansible 7] ¥} Operator B =~ E

Operator Ul ol A 24 2 A8} A 2] Ansible :=2] & H| 2~ E 5} OpenShift Container Platform &
2H 9] Pod Yo A OperatorE HAEZ F AFHTLo| WP 22890 §- 2 A5 HYrh

Operator Z2 A EZ Z| 2 A W] £2 2P 5 JdFUT)

EZZA X
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1. ot make 9 % & A3 5l Operator o] P A S W= YR PUTH QAT = = XA E
& Fxstd o5 Al A IMG 15 3 @Yot Quay.ios} 2+ 2] ZA E ] Alo| Ed A
Holg & A Zst7] 98l AR S e F dFU

a. oA E D=3,

I $ make docker-build IMG=<registry>/<user>/<image_names>:<tag>

e

al

Operatorol tj sl SDKel| 4] A g Dockerfile2 Go 1 = = 93
GOARCH=amd64 & % x| 4 © = 3z 3]t} o] =AMD64 o] 2] ©] o}7] €] A 2]
73 % GOARCH=$CACHEGETARCH o] 54 € 4= 9%t} Docker= 87 ¥
FE -platform o) X XA 3k gk o 2 25 A A gt} BuildahS A1-8-314A-
build-arg & 53 o 2 ALg-3l] o Ut} AA g ] §-2¢] 2 o} 7| g A & F=x3}
AL

b. olPAE JEA B = YR YU

I $ make docker-push IMG=<registry>/<user>/<image_name>:<tag>

e

al
T w8 BT oln x| 9 o] 23 g 2(o: IMG=

<registry>/<user>/<image_names:<tag>)ZS Makefileo] A3 s 4=
t}. 7] & o]u] %] o] & A4 32]A IMG ?= controller:latest 248 43 3o

2. g3 HE S A3t Operators v £}
I $ make deploy IMG=<registry>/<user>/<image_name>:<tag>
71¥ 2 o 7 o] & & <project_name>-system 3 2

No
Q) 25 o] 22 A4 8l 3 vl Eol AFEH U T o] WaEe
2 423

2 ¥ Operator Z 24| E o] §-& Al-§-3}¢
=3} config/rbacoll 4] RBAC v U | 2~ E

3. Operator7} A3 FAA AP}

I $ oc get deployment -n <project_name>-system

=9 9
NAME READY UP-TO-DATE AVAILABLE AGE
<project_namex>-controller-manager 171 1 1 8m

5.5.6.4. Ansible 21

Ansible 718t Operator:= Ansible A 3o ] g 2 22 A FF Ut} o] 21+ Ansible ¢S v A sl=
d 483 F A5t 219 = Operator?] Y3 @ Kubernetes$} o] A5 zH-go) th s Al 5 F B £33
9 F dsyoh

5.5.6.4.1. Ansible 21 B 7]
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57%. OPERATOR 7] &

A 27 A

o ZE|2EolA vl xZ2 43 5= Ansible 7]yt Operator

Z2A 2

e Ansible 714} Operatord| 4] 212 Rad o3 H# S A3 ).

o
2]

i

$ oc logs deployment/<project_names>-controller-manager \
-C manager \
-n <hamespace>

manager Z g o] o] 2 1E AT

make deploy & & & A}-83}o] OperatorE vl £ 2 23] g 7] $-<project_name>-system ]
A& o] 25 AR ok

g

{"level":"info","ts":1612732105.0579333,"logger":"cmd","msg"':"Version","Go
Version":"go1.15.5","GOOS":"linux","GOARCH":"amd64","ansible-
operator":"v1.10.1","commit":"1abf57985b43bf6a59dcd18147b3c574fa57d3f6"'}
{"level":"info","ts":1612732105.0587437,"logger":"cmd","msg":"WATCH_NAMESPACE
environment variable not set. Watching all namespaces.","Namespace":""}

10207 21:08:26.110949 7 request.go:645] Throttling request took 1.035521578s,
request: GET:https://172.30.0.1:443/apis/flowcontrol.apiserver.k8s.io/vialpha1?
timeout=32s

{"level":"info","ts":1612732107.768025,"logger":"controller-
runtime.metrics”,”"msg":"metrics server is starting to listen","addr":"127.0.0.1:8080"}
{"level":"info","ts"":1612732107.768796,"logger":"watches","msg":"Environment
variable not set; using default
value”,"envVar":"ANSIBLE_VERBOSITY_MEMCACHED_CACHE_EXAMPLE_COM","def
ault":2}

{"level":"info","ts"":1612732107.7688773,"logger":"cmd","msg":"Environment variable
not set; using default
value","Namespace":"","envVar":"ANSIBLE_DEBUG_LOGS","ANSIBLE_DEBUG_LOG
S":false}

{"level":"info","ts":1612732107.7688901,"logger":"ansible-
controller”,"msg":"Watching
resource","Options.Group™:"cache.example.com”,”"Options.Version":"v1","Options.Ki
nd":"Memcached"}
{"level":"info","ts"":1612732107.770032,"logger":"proxy","msg’:"Starting to
serve","Address":"127.0.0.1:8888"}

10207 21:08:27.770185 7 leaderelection.go:243] attempting to acquire leader lease
memcached-operator-system/memcached-operator...
{"level":"info","ts":1612732107.770202,"logger":"controller-
runtime.manager”,"msg":"starting metrics server","path":"/metrics"}

10207 21:08:27.784854 7 leaderelection.go:253] successfully acquired lease
memcached-operator-system/memcached-operator
{"level":"info","ts":1612732107.7850506,"logger":"controller-

runtime.manager.controller.memcached-controller”,"msg":"Starting
EventSource","source":"kind source: cache.example.com/v1, Kind=Memcached"}
{"level":"info","ts":1612732107.8853772,"logger":"controller-

runtime.manager.controller.memcached-controller”,”"msg":"Starting Controller"}
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{"level":"info","ts"":1612732107.8854098,"logger":"controller-
runtime.manager.controller.memcached-controller”,"msg":"Starting workers","worker
count":4}

5.5.6.4.2. 2 10| ] A A Ansible 2 3} &4 5}

3l7] Y 4= ANSIBLE_DEBUG_LOGSE True=z A A 5la] 2104 A A Ansible 275 3218 4= A5
ool g e u A Al 88 5 ATk

Z2A 2

o 18 A& X335 config/manager/manager.yaml 2
config/default/manager_auth_proxy_patch.yaml 3} ¥ & A F g},

containers:
- hame: manager
env:
- name: ANSIBLE_DEBUG_LOGS
value: "True"

5.5.6.4.3. 2 19)| 4] verbose TJ1¥] 7] &A] 3}

Ansible 7] ¥t OperatorZ 7/l @&l 2t 2204 F71 Hu] P& B4 35l= o] =20l 2 = IFUTh

Z2A 2

e ansible.sdk.operatorframework. io/verbosity FA L AFE A} A 9] B A2 F71Ee Y= Al
B AR IAN FES EAFUG. A& E9 U333 2EFU

apiVersion: "cache.example.com/vialphal"
kind: "Memcached"
metadata:
name: "example-memcached"
annotations:
"ansible.sdk.operatorframework.io/verbosity": "4"
spec:
size: 4

55.7. A} &2 A o] 2] &2 A e

5.5.7.1. Ansible 7]} Operator2] Al8-2F g 2] gl A2 A e A H

Ansible 7] ¥l Operator= ©] & Ansible 23] ol O 3t Y ut& 2l A H E Al8&-35}o] CR(AFEA A9 g4~
status s}9] 2| 225 A-F 02 GUlo|EJdU T o 7] o= EH:’TS'Jr Zol A R A A o Ad 2
F AR 7 23 E UL

status:
conditions:
- ansibleResult:
changed: 3
completion: 2018-12-03T13:45:57.13329
failures: 1
ok: 6
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57%. OPERATOR 7] &

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

Ansible 714}t OperatorE A}-8-31'H Operator 24 2} 7} operator_sdk.util Z 2] Aol ¥+ k8s_status
Ansible 252 A&7 A o] FH & AT 5 A5yt 28 H A A= AskE 7]-3 B2 AHS-sHo
Ansible U] ol A statusE o]l ES 5= AHFU T}

7182 o 2 Ansible 7] ¥} Operatorol = &7 9ol TAIH A XA Ut Ansible 23] 2 o] g} ol
Z Al o] Aol 4] Ansible 8 & 53l FHl & HUlolESA FEF A A S Ao Ao 52 E FH
& FAs4d gyt

5.5.7.2. 550 2 ALz} A 9] 7] & AE 37

operator_sdk.util 2 @ A& x}-&3}'A Ansible 7] ¥t OperatorE 44 5l of| =2 7| o] A o] 4] CR(A}&-A+
Ao HAX)AHE TFoZFAT F AFU

A 27 A

® Operator SDKE A}8-3}a] Ansible 7] Operator Z2 A € A A

Z2A 2

. manageStatus ¥ = £ false= 44 5}o] watches.yam| 32 & Jd o] E o}

- version: v1
group: api.example.com
kind: <kind>
role: <role>
manageStatus: false

2. operator_sdk.util.k8s_status Ansible 2 53 A3l 59 2] A& AU o]l EZULL A E &
o] 7] test & gtdataS A& 3to] ¢ vl o] E sl W operator_sdk.utils- ok 2o] AH8-shA HY
o}

- operator_sdk.util.k8s_status:
api_version: app.example.com/v1
kind: <kind>
name: "{{ ansible_operator_meta.name }}"
namespace: "{{ ansible_operator_meta.namespace }}"
status:
test: data

3. 9 & meta/main.yml 2o AAAS HAT F+ AFH T o] YL 27 F =4 Ansible 7]t
Operatorol] Z3rg Ut}
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collections:
- operator_sdk.util

4. A vjelo] 2N AAF Fol|=k8s_status 5L FH 523 5 LUtk
k8s_status:
status:

key1: value1

5.6. HELM 7] ¥ OPERATOR

5.6.1. Helm 7] vt OperatorE ¢] 3t Operator SDK A] #}5} 7]

Operator SDKo|| &= Go =2 ZAA 314 % 7]1F Helm XL E S &85l Kubernetes 2] & 22 5 9
Z a7 o] O 2 | £3}= Operator T2 A E S QA 3= g4 o] £3HE o] Y&t

Operator 7] @2}= Operator SDK A Al 3 3t= & 2 gto] H el g & AH8-38to] Helm 7] 9k OperatorE A
B A AdPst= 712 F2-S A7 5171 913 Nginxol] df g Helm 7] ¢t Operator o A & " =515 S 2] 2 F 9]
W23 A5
5.6.1.1. AL 2. Ala

® Operator SDKCLIZ} A X8

e OpenShift CLI (oc) v4.9 o] o] A x| 9

e cluster-admin @3to] 9+ Al © 2 ocE AF8-3}o OpenShift Container Platform 4.9 28 2
Holl 212139

o Ze2HAA JHAE AAL F UES elW oW AS U E e AEAE S B2 243}
At olvl A 74 271 BekE A48l o FiTh

5.6.1.2. Helm 7] ¥} Operator A} 4] & ujj 32

Operator SDKE A}-&-3}o] Nginxoll ol & 7+kgk Helm 714t OperatorS ® =33 v 3 4= Q15U

Z2A 2

1.

[k

2 A e 2 A4 o
xZzAE gdEg s A4

Q

I $ mkdir nginx-operator
b. Z2AE fdf = WAI .
I $ cd nginx-operator
c. helm =& 1213} g operator-sdk init 33 & A3 sla] T2 AE S 27|33

$ operator-sdk init \
--plugins=helm
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https://access.redhat.com/documentation/en-us/openshift_container_platform/4.9/html-single/operators/#osdk-installing-cli
https://access.redhat.com/documentation/en-us/openshift_container_platform/4.9/html-single/cli_tools/#getting-started-cli

57%. OPERATOR 7] &

2. APIZ A4
7H3k Nginx APIS A A g o).

$ operator-sdk create api \
--group demo \
--version vi\
--kind Nginx
o] API:= helm create 3 & ] 7] 2 A Z Helm X} E A&7 & ALt}
3. Operator o] v]| x| = ¥ =3l Y B Yt}
712 Makefile t 42 A}-8 5] OperatorE W =sla2 YR YU W RY F+ JdE= A 2ETE A}
&3k olulA 9] b4 9.7 Abekell IMGE A4 g,
I $ make docker-build docker-push IMG=<registry>/<user>/<image_names>:<tag>
4. OperatorE A3 gt}
a. CRDZ x4t}
I $ make install
b. e zEel T2 ES Pk B oju] o] IMGS 24 F

I $ make deploy IMG=<registry>/<user>/<image_name>:<tag>

5. SCC(RQ A 2E Aok 24)E F7tgh
Nginx A 1] 2 A A o] == OpenShift Container Platformol| 4] A3 & 4= 2= A
nginx-sample Pod®] A H] = A o] o} SCCE F713 o}

r (

ol a3yt
$ oc adm policy add-scc-to-user \
anyuid system:serviceaccount:nginx-operator-system:nginx-sample
6. AZ CRAHEA A 9 2l&2)S A FY
a. A& CRS AP

$ oc apply -f config/samples/demo_v1_nginx.yaml \
-h nginx-operator-system

b. CRo|A] OperatorE X3 sl+=4] &<l g}

$ oc logs deployment.apps/nginx-operator-controller-manager \
-C manager \
-n nginx-operator-system

7. CRAHA|
e 3L A skel CRE AA .

I $ oc delete -f config/samples/cache_v1_memcached.yaml -n memcached-operator-
system
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qgﬂ 3 Agstel o WA ARz A E 2228 e F,

I $ make undeploy

5.6.1.3. t} A
® helm 7] gt OperatorE W =5t= W ol tl @ &HAI 3 W] -&-2 helm 7] gk OperatorE ¢ gt
Operator SDK 7 E3| 4 & Z X344 2.
5.6.2. helm 7] vt OperatorE ¢ 3+ Operator SDK /&2 &4

Operator 7] 2z} += Operator SDKo| 4] Helm #] 9& &8 3} Nginxoll t) 3+ Helm 7] ¥ Operator o A =
=510l glo| ZALo| ES AT F AdFU T o] FEZ DA = s Z2AZE o

o Nginx v ¥ A4
o ujZ =7]7} Nginx CR(AH8-AF A 9] 2] a2) Abgol A g 8 25 3324 Sl gy
o A ZA 7= AHE3ke] Nginx CR 4] 2 nginx Pod9] o] 2. 2 ¢Jd o] Egt}.
o] L M| 2+= Operator ZH A ¥ =29 F 7HA Q2 8 45 AH8-35to] = gt

Operator SDK
operator-sdk CLI & 2 controller-runtime 2}o] 2.2 2] API
OLM(Operator Lifecycle Manager)
Z 2] 2H ) O g Operatore] A 3], ¢ 28 o] =, RBAC(H & 7] vk A A X A o])

i

al

o] FE g A= Helm 7] ¥k Operatorg& Operator SDK A] 23} 7] 1.t} 244 3] A = o] A
4t

5.6.2.1. AL & AHg
® Operator SDKCLIZ} A X8
e OpenShift CLI (oc) v4.9 o] o] A x| ¢

e cluster-admin d3to] A= AR 2 =2 ocE AHE-351e] OpenShift Container Platform 4.9 &2 &
Elo] 2220%

o Ze2HdA JHAS AAL 5 UES delW oM AS U nE AEAE S B2 243}
At olv) A 714 271 BekE A48l oF T Th

5.6.2.2. L2 A E A A

Operator SDK CLIZ A}-8-3}] nginx-operatorzl= Z = A EE QA ).

Z2A 2

1 ZeAEdAge HaE S A3
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57%. OPERATOR 7] &

I $ mkdir -p $HOME/projects/nginx-operator
2. gagE 2 WRado
I $ cd $HOME/projects/nginx-operator

A3ste] TrAES 27137

mlo

3. helm =] 221 3} 7] operator-sdk init H &

$ operator-sdk init \
--plugins=helm \
--domain=example.com \
--group=demo \
--version=v1\

--kind=Nginx
E
712 A o 2 helm £ 202 48+ Helm X E & Alg-5lo] Z2AEE 27|351%
Ut} 71& Helm JEE A1 L5l =2 A EE x7]3}58 9 --helm-chart =8| 19}
22 F7t EH 28 AHSstd gy

init ¥ & -2 API B] A o] example.com/vio] 322 £ 7/ 7} Nginx 2l 2]l A28 ZA1s}7] §&] 53 3]
nginx-operator X 2 A € £ 4 A g}

4. Helm 7|@t =2 A E 9] A9 init P F & A= 7| 2 vy 2Eo] o8 ] 5= 2 4228 7|Wo
2 config/rbac/role.yaml 52l o] RBAC 72 2 A A 3t} o] 7 o] A A 5+3 o] Operatore]
AT 27 AR S F5e=A AP

5.6.2.2.1. 7] Helm &

48 Helm RER T2 A= Yt tA the Tl 12 AHgste] 22 %A A28 TE 94 FE 7
A ENA 7IEAES /\}%E%} T JdFYoh

o --helm-chart
® --helm-chart-repo
o --helm-chart-version

--helm-chart =& 27} R A & A --group, --version, --kind =& 27} A &) A}3}to] U} AR =] gkodA
5 71 83ol AHE Y

] ®*

--domain my.domain

--group charts

--version vi

--kind AR E el F2d
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--helm-chart Z g 27} 22 F E o}7}o] B (d]:example-chart-1.2.0.tgz === t] & g 2] ) E XA 5= 2§
AEES AZ83 ¢S EA Y T2 A Eo) Bt 28] A g2 W Operator SDK7F 97 2 £X E g
oA JFEE 7H4 g,

—helm-chart-repo % 15 AL&- 2 4 o] 2] £ £2] URLel A A A4 & A5 the A= 2= F20] A
Qg

ofl

34 47

<repo_name>/< $HELM_HOME/repositories/repositories.yaml 3} 2 o] x4 ¥ o] & helm X} E 2]
chart_name> FAEY <repo name>o|| ] Helm 2} E <chart_name>-< 714 &4 t}. helm repo
add 33 & ALg-38le] o] B & FAFY L

<url> 2% ¥ URLe| A Helm 2} E o} 7}o] B2 7b4 21U o}

2182 A o] gl A E 2] URLo| --helm-chart-repo= A J € A ¢ th& I E Fx F2 o] A dgdynt.

ofl

34 A7

<chart_name> --helm-chart-repo URL 3} = %3 & Helm X} E 2] 4] E 2] | A <chart_names> o]
2= Helm A E S 7FA 4t

--helm-chart-version Z & 15 A A 5} %] ¢S ™ Operator SDKA| A A& 7153 H 41 vl A 2] Helm X &
£ 734 ‘:}- 28R Zo A XA HE ¥ A S 7HAF U --helm-chart S| 12 A 3 AL E A 54 H
AL FZ5e= A9 (d: 22 7 2 == URL) A€ 3 --helm-chart-version =3 1= A& 5 #] &

ARG NS R S neE 02 e AP

I $ operator-sdk init --plugins helm --help

5.6.2.2.2. PROJECT 5

operator-sdk init 33 o 2 A H 32 F o= KubebuilderPROJECT 712 o] 2141t} o]ojA] 2 A
E FEA A %35':] = operator-sdk " ¥ 3} help Z oA = o] 9L S Y ZZAHE {FFPo] HelmY S &
016]']’]]:]’ dﬂ =il ]:]"—-"]’ 7]')\1‘]]:]'

domain: example.com
layout: helm.sdk.operatorframework.io/v1
projectName: helm-operator
resources:
- group: demo
kind: Nginx
version: v1
version: 3

5.6.2.3. Operator =2] o] j|

o] o A o] /] nginx-operator = 2 3] E = Z} Nginx CR(AF&- A} A 2] gl &2l djsl] b33 222 4 =48]
& A
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57%. OPERATOR 7] &

e Nginx 8] Z7} §l+= 3¢
e Nginx A H] 27} Q= A9 3 Au 22 AT
® Nginx 21o] &4 3l o] YA gl A5 8T 748 AT

o 1wl Aulz, AEd 5410] Nginx CRol X148 2 Qahis 74 (o : BA| & 5, o] w]A], A u] 2
#9)3 AA sH=A GAFU .

7182 © 2 nginx-operator 3 2 A E = watches.yaml 2} o] 32 A & Nginx 2] 42 o]l EE ZA}S}5L A
AE IE 2 ALL31] Helm 2 e A2 A8 3},

# Use the 'create api' subcommand to add watches to this file.
- group: demo

version: v1

kind: Nginx

chart: helm-charts/nginx
# +kubebuilder:scaffold:watch

5.6.2.3.1. = Helm Rt E

n°l'

Helm Operator X 2 4 E 7} A A 5] Operator SDK= 7H43E Nginx D] 20 tj g Y A o] el =3l o] ¥}
H A E Helm A EE Ao

o] a2 ol A1 = Helm =H= 7| 227k L) 2o T3t 488 P18 A o] Ab-3h NOTES.txt ) 521
3 BA W E, AH] 2, 54 F 2o ol FERS .

Helm ZE ] dj] & 2 2= -4 Helm 7l 22 A8 A4S A ESH A Q.

5.6.2.3.2. A} 82 A 9] A2 ALF A

Helm-2 Zkol2t= 7i'd & AH8-3t <] values.yaml 31 o] A ] Helm 2L E 7] 27kl o & AH&-A A 9] 7] 5
S AFd

CR(AHE A A 9] ¥ 2:22) Abpoll A5Hs gh2 AR sho] o] @ 71 B4k Dol 2 = A5 th ol & Sof B4
2SS T 5 dgyth
Z2A 2

1. helm-charts/nginx/values.yaml 3} & o] =replicaCountz}l= #to] o 7| EH o 212 AA 5
o] JF Ytk vl 29 Nginx Q1 2€H 25 F 7] 3512 CR A replicaCount: 25 E 3] of
It
config/samples/demo_v1_nginx.yaml 3} & A 3] 5} replicaCount: 25 4 A g}

apiVersion: demo.example.com/v1
kind: Nginx
metadata:
name: nginx-sample
spec:

replicaCount: 2
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2. MPRZA 2 7| B Au 2 TEE 8002 A4 U th 80802 ALt W
config/samples/demo_v1_nginx.yaml 3} -& A 3 5lo] AH]| 2 L E Qo] R7| & F7}5t=
spec.port: 80802 A A g},

apiVersion: demo.example.com/v1
kind: Nginx
metadata:

name: nginx-sample
spec:

replicaCount: 2

service:

port: 8080

Helm Operator= helm install -f ./overrides.yaml 3 & 7} v} 2712 2 2k 9 o] el =<l AR A AA A+
¥ A8dU
5.6.2.4. ZTEA] XY &4 3}
Operator A= U EQ A =R A& A W 3t= Operators /43 5 AFU T S| 2H A A=
OLM(Operator Lifecycle Manager)oll 4 A 2] ol 87 Aol di g Z2A] A A5 FA4dUTH ZSA
S8 2HE A Y35t A Operatord| A o5 & TS A] Wl d g 87 & Z AHSaL 8 3 312 Operands
o dg3joF gt

e HTTP_PROXY

e HTTPS_PROXY

e NO_PROXY

o] FE AdA = oA 37 W42 HTTP_PROXYES 2183t}

A 27 Abg

o Zo]2E AA egress TEA 7} EAsE FH2H YU

A7)

e overrideValues @ == 37135l 317 WS w2} Qo] 27| = £ 35t = Zwatches.yaml 312 S

A gy

- group: demo.example.com
version: vialpha1
kind: Nginx
chart: helm-charts/nginx
overrideValues:
proxy.http: SHTTP_PROXY

1. helmcharts/nginx/values.yaml 31}<! o] proxy.http 72 F713 4o

I proxy:
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http: wwe
https: "
no_proxy: """

containers:
- name: {{ .Chart.Name }}
securityContext:
- toYaml {{ .Values.securityContext | nindent 12 }}

image: "{{ .Values.image.repository }}:{{ .Values.image.tag | default
.Chart.AppVersion }}"

imagePullPolicy: {{ .Values.image.pullPolicy }}
env:
- hame: http_proxy
value: "{{ .Values.proxy.http }}"

3. config/manager/manager.yaml 3} < of] t}2-& 3713} o] Operator v Z oA 373 HF-E A
A3y

containers:
- args:
- --leader-elect
- --leader-election-id=ansible-proxy-demo
image: controller:latest
hame: manager
env:
- name: "HTTP_PROXY"
value: "http_proxy_test"

5.6.2.5. Operator 2 5}

o} Al 71A] WY © 2 Operator SDK CLIZ A}8-3}o] OperatorsS ¥ =313 4 3)

o

e

¥
N
i
k)

>
¢ GoxrIafow J2H A 22= APd.
o I EHAA xR APt
® OperatorE W& =2 A 33} OLM(Operator Lifecycle Manager)2 A}-8-35lo] S8 29 vl &
.
5.6.25.1. S £H R 2d 7 23

Operator Z2AEZ F2H Q{2 GoZzzagdow AP 5= JHU. o]
Eo17] 1@ M 5H &t

fr
=

<l
Y&
ful
(>
[t
px
k1
i

Z2A 2

o T3 Y% S A5t ~/.kube/config 3t o] 7€ Z 2|2 o] CRD(AHE-A A 9] gl&= P o))E
A 2] 3} 31 Operators 22 2 A3}

I $ make install run
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g

0]

{"level":"info","ts":1612652419.9289865,"logger":"controller-
runtime.metrics”,"msg":"metrics server is starting to listen","addr":"":8080"'}
{"level":"info","ts"":1612652419.9296563,"logger":"helm.controller","msg":"Watching
resource","apiVersion":"demo.example.com/vi","kind":"Nginx","namespace":"","reco
ncilePeriod":"1m0s"}

{"level":"info","ts":1612652419.929983,"logger":"controller-
runtime.manager”,"msg":"starting metrics server","path":"/metrics"}
{"level":"info","ts":1612652419.930015,"logger":"controller-

runtime.manager.controller.nginx-controller”,"msg":"Starting

EventSource","source":"kind source: demo.example.com/v1, Kind=Nginx"}
{"level":"info","ts":1612652420.2307851,"logger":"controller-
runtime.manager.controller.nginx-controller”,"msg":"Starting Controller"}
{"level":"info","ts":1612652420.2309358,"logger":"controller-

runtime.manager.controller.nginx-controller”,"msg":"Starting workers","worker
count":8}

5.6.25.2. ZH Z=HolA vz = 23

Operator Z2= A E S | SHA vlx= 43T 5 A5

Z2ZA

180

<

1. o3 make 3 & A3 3o Operator o] WA & Y =S YR YU h A28 5 Q= HEAE

22 Azt W o B4 IMG 2155 58§t Quay.iosh 22 2] X B 2] Abe] Eo] 7
Aol 2 Agar] Aal AL B 5 A

a. oA E A=,

I $ make docker-build IMG=<registry>/<user>/<image_name>:<tag>

e

al

Operatorel tj &l SDKol| 4] A4 & Dockerfile2 Go 1 = = 93
GOARCH=amd64 £ A & © 2 F 231t} o] =AMDG64 o] ] ©] o} 7] &l 5] ]
73-%- GOARCH=$CACHEGETARCH o] 42 4= 9%t} Docker: 37 ¥
& -platform o] A X33 gto = 25 44 g ot. BuildahE AHS-s1d-
build-arg & 53 o 2 ALg-3] oF Ut} AA g ] §-2¢] 2 o} 7| g A & F=3}
HAlL.

e
b. oM X E B TR Eal = Yl my)

I $ make docker-push IMG=<registry>/<user>/<image_names>:<tag>

e

al

T w8 BE oln X9 o] 23} g (o : IMG=
<registry>/<user>/<image_name>:<tag>)= Makefiledl] 24 s 4= AdHY
t}. 71 & o]u] x] o] & A A 5z IMG ?= controller:latest k& +A ).

PN

2. & W& e A3 slo] OperatorE vl 3.


https://sdk.operatorframework.io/docs/advanced-topics/multi-arch/#supporting-multiple-architectures

57%. OPERATOR 7] &

I $ make deploy IMG=<registry>/<user>/<image_name>:<tag>

7182 0 7 o] & 2 <project_name>-system 2] &
yl Y& o] A5 A saL v E o] AR F Ut o] WE S

£ AAgY

2 ¥ Operator Z2 4| E o] §-& Al-§-3}¢
&3 config/rbacol] Al RBAC v U3 2~ E

3. Operator7} A3} FAA A o

I $ oc get deployment -n <project_name>-system

=9 o
NAME READY UP-TO-DATE AVAILABLE AGE
<project_namex>-controller-manager 171 1 1 8m

5.6.2.5.3. Operator 153 9 Operator Lifecycle ManagerE % 3t vl &

5.6.2.5.3.1. Operator i &
Operator 15 & 2]-& Operator SDK ¥ Operator Lifecycle Manager (OLM)2] 7] & 5| 7] K] WA =Y
t}. Operator SDKE A}-g-3lo] Operator T2 A E 2 H E o|u| X & W =3} 31 FA] 5lo] OLMoJ|A]
Operatorg AH&-& 4 JHFU
A 27 A

o 7 93 A H o] A Operator SDK CLIZ} 2 A ¢

e OpenShift CLI (oc) v4.9 o] o] A 3] g

® Operator SDKE A}-8-3l] Operator Z2 A E S % 7] 3} 3

EZZAX

1. Operator Z 2 A & ] H 2| 9| 4] t}-3 make H 3 S 43 5}ao] Operator o] X & L3l 2 Y B
AU AA 2T 5 Je XA EHE ZFXEEYU O3 DA A IMG JI5E 38 g .
Quay.io%} 7+-& 2 XX £ Alo] Eo] AH| oY E A A3}17] 8] AP L WS+

N
kY
I

a. olulA 2 W =3hd.

I $ make docker-build IMG=<registry>/<user>/<operator_image_ name>:<tag>

e

al

Operatorel &l SDKol| 4] A 4 & Dockerfile2 Go 1 = = 93
GOARCH=amd64 & % x| 4 o = 3z 3]t} o] =AMD64 o] 2] °] o}7] € A 2]
7% GOARCH=$CACHEGETARCH o] 442 4 2% 1]t} Dockeri= 317 ®
TE -platform o) X XA 3k gk o 2 25 A A gt} BuildahS A1-8-314-
build-arg & 53 o 2 A[g-3] o Ut} ZA g ] §-2¢] 2 o} 7| g A & F=x3}
HA L.

b. olPAE JEA B = YR YU
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I $ make docker-push IMG=<registry>/<user>/<operator_image_name>:<tag>

2. Operator SDK generate bundle 2 bundle validate & & H] &3 t} Y43l HH & $535}
make bundle ¥ & & 43 5lo] Operator HE U 2EE AA T

e

I $ make bundle IMG=<registry>/<user>/<operator_image_name>:<tag>

Operatore] HE US| ZE= o FE Al A S EA, AA, A2 o= S 4% Yt make
bundle " & 2 Operator ZZ A EoA 03 5 2 e & A4 F

e (ClusterServiceVersion 2 B A E £ ¥ 3}3}+=bundle/manifestst} = H S v A 2 E ]
g

e bundle/metadataz}= W& v gl d] o] g ] & g g
e config/crd tJ A g 2] 2] =& CRD(AHE-A A9 2] &2 A 9))
o Dockerfile bundle.Dockerfile

13 o2 operator-sdk bundle validateS A3l o]g|3t 9A S A 5o 2 AFs 23y
O HE Ao SutEA FRIFH o

3. o 9 g At 1S o NAS WESIL YU OLMel A = ship o o] W& oA &
Fx38lE QY2 o] A & F3] Operator HES A& gt}

E oV AE LU olu| A E R HA2EF, AFEA Y| Y 23 o] £, o] ] 2] B 19
g A% A ¥ = A}8-5to] BUNDLE_IMGS A4 3t}

il
o
$ make bundle-build BUNDLE_IMG=<registry>/<user>/<bundle_image name>:
<tag>

il

oA E R YU

I $ docker push <registry>/<user>/<bundle_image_name>:<tag>

5.6.2.5.3.2. Operator Lifecycle ManagerE A}-8&3}< Operator vl 3

OLM(Operator Lifecycle Manager)2 Kubernetes 22 2 o] 4| Operator @ #& A v A& A x|, ¢ d
o] E3}al glo] ZALo] ZL Al st v E&o] Ut OLME 7123 o & OpenShift Container Platform
o] A X] %] 31 Kubernetes &30 2 A3eu g 71 & glo] =& Operator 2}o] ZAlo] Z #&] 7] 59 Y
#< 7 OpenShift CLI(0c)E A8 & F A&

Operator HE & 2] Operator SDK @ OLM¢2] 7] & 3] 7] X] v] 4] =} Y t}. Operator SDKE A}-&-5}of
OLMol A HE o] u| A & Al &35HA] Al ste] SulE2A AAH =R 20T 5 dFU

A 27 Avg
o 72t 93 ~H o] A Operator SDK CLIZ} A X ¢
e Operator HE oA S W EGY PR 2EFHZ YR

e Kubernetes 7] 4t 22 2 ¥ o] OLMo] A x| 5 o] 2] -3 (apiextensions.k8s.io/v1 CRD(¢l:
OpenShift Container Platform 4.9) 2 A}l-8-3}l+= 739 v1.16.0 o] A)

o cluster-admin @ 3to] Y= A A LS AlL3lojocE S| 2Ho 2101
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57%. OPERATOR 7] &

Azt
1 & 93-S g2 sle] Z82HojA Operators 233t}

$ operator-sdk run bundie \
[-n <namespace>] \ﬂ
<registry>/<user>/<bundle_image_name>:<tag>

A A &4 =24 E 9 ~/kube/config 7+< o] OperatorE A x| gt}
AR GE Yol 2 HAELAAT F+ dsHTh

i el

U]Z] £ Fxste Q9 oA E A UG AP & o|u A = BFE st LA A o

294N 720 AES F7lste WS A goiA g gt

o) mlﬂ
m o

® OperatorHubol 4] Operatorg A& = U EF A A X o|u| A & 77| = 71EE2 1 A2

= Ag 13] tﬂ—q 1;].

e OperatorGroup,Subscription,InstallPlan 2@ RBACE ¥ g3 7|gel =
4 3le] OperatorE Z& 2 gl v 3}

A5 HAES A

i

5.6.2.6. A}-8-A A o] 2] &2 AP

Operator7l A X 5| ¥ Operatorol| ] @A S 2 2 ¥ | Al ¥3t= CRAH-A A 9] 2]42)S A4 5o
OperatorE HIZE & § &Yt}

ALA 8 AR
e Nginx CRE A &3}= Nginx Operator o A 71 S 2] 2H o] A X 5 o] Y&

Z2A 2

1. Operator7} A X € v ¢ 25| o] 22 W3 Pt} o] & Eo| make deploy ¥ 3 & A8}
OperatorE Wl 23 7 ¢ o3-S A gt

I $ oc project nginx-operator-system

2. O AHFS X851 = = config/samples/demo_v1_nginx.yamlo] 4] A Z Nginx CRul U3 2~ E
& AP T
apiVersion: demo.example.com/v1
kind: Nginx
metadata:
name: nginx-sample

spec:

replicaCount: 3

3. Nginx A 8] 2 A A o] = OpenShift Container Platformo] A 23 s 3= = {dO] Ja3d.
nginx-sample Pod2] A 8] 2 Al A o] T} 2 SCC(H L AE X~ E A oF 2 A)E F71 ).

183



OpenShift Container Platform 4.9 Operator

I $ oc adm policy add-scc-to-user \
anyuid system:serviceaccount:nginx-operator-system:nginx-sample
4. CRS A4
I $ oc apply -f config/samples/demo_v1_nginx.yaml
5. Nginx Operatoro] A A1 = CRo]| ] g v £= 21l E 7|2 WA =R el g

I $ oc get deployments

=49 9
NAME READY UP-TO-DATE AVAILABLE AGE
nginx-operator-controller-manager 171 1 1 8m
nginx-sample 33 3 3 im

6. Pod 2@ CRAHE &<2l35}o] AH 71 Nginx Pod o] 52 2 HJH o] EE Y E=A] &g

a. PodE 13
I $ oc get pods
=49 4
NAME READY STATUS RESTARTS AGE
nginx-sample-6fd7c98d8-7dqdr 11 Running 0 1m

nginx-sample-6fd7c98d8-g5k7v 11 Running 0 im
nginx-sample-6fd7c98d8-m7vn7 11 Running 0 1m

b. CRZHl =<l:
I $ oc get nginx/nginx-sample -o yaml
=9 9
apiVersion: demo.example.com/v1
kind: Nginx
metadata:
name: nginx-sample
spec:
replicaCount: 3
status:
nodes:
- nginx-sample-6fd7c98d8-7dqdr

- nginx-sample-6fd7¢c98d8-g5k7v
- nginx-sample-6fd7¢c98d8-m7vn7

7. W E 272 Qo et
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a. config/samples/demo_v1_nginx.yaml 3¢ & ¢ g] o] E 3} Nginx CR<] spec.size 2=&
304 52 WA AU
$ oc patch nginx nginx-sample \
-p '{"spec":{"replicaCount”: 5}}'\
--type=merge
b. Operatord] A vl 3 =712 WA =R St
I $ oc get deployments
=49 9
NAME READY UP-TO-DATE AVAILABLE AGE
nginx-operator-controller-manager 171 1 1 10m
nginx-sample 55 5 5 3m
8. ol REAY A2 AW 2228 At
® make deploy ¥ & & Al-83}o] Operators HIZ2E3 3¢ 03 932 AU
I $ make undeploy
e operator-sdk run bundle % ¥ & A}-8-3}o] OperatorE H2ES 3¢ o3 HH S A3
t}.

I $ operator-sdk cleanup <project_name>

5.6.2.7. F7t gl &

® Operator SDKo| A A A3t o &g 2] ol gl gt ZA| 3 U] -8-& Helm 7]k Operatore] Zz 4 &
g ojo}lx& FxsH A L.

o Z2|XH AA egress ZEAVF TAEE B¢ S LY AYA=ZSA A S Dol A
OLM(Operator Lifecycle Manager)ol] 4] 23] 5] = A Operatorod]] o g+ A}RX} Ao CAQFA
E49E F AdFUH

5.6.3. Helm 7]} Operatore] Z 24 E @ o]o}$-

operator-sdk CLI%| A= Z} Operator Z 2 4 E o O3] tj g3t 9 7] K] @ 3L & WA st A Y=
A AL

My
[
mlru

5.6.3.1. Helm 7] 4} Z 2 2] E g o] o} &

operator-sdk init --plugins helm 3 & & X}8 3}l A A Helm 7]} Operator T2 A E o= o} t] &
] 9 gdo] =g}

HV)

st/ =3

config Kubernetes &2 2~ o] OperatorZ vl 3 3} = Kustomize Wi Y &l 2 E QY ¢},
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s /EY =3

helm-charts/ operator-sdk create api 4 3 & A}&3}o] %7]3}3) Helm 2t E Y th
Dockerfile make docker-build = & & A}-& 3] Operator o] n] A & 4 = &1+ o) AF& U o}
watches.yaml GVK(Z&/HA/ZE7F) 9 Helm X E $1 x4 th

Makefile T2 A E B AR E = gAYy T).

PROJECT Operatore] wg}d) o] & A 17} Z3tE YAML 7 ¢J Yt}

5.6.4. Operator SDK¢] Helm %] 1

5.6.4.1. Helm =} &

Operator Z 2 A E E A 5}7] 9|3 Operator SDK §4 5 sh}+= Go Z =5 FA 514 ¢kl Kubernetes
g a2 FH ANEGANA LR Wl £517] 913 7]1E Helm (EE &-§3h= A YUYt} o] 2 3 Helm 7]yt
Operator= R E 9] A B2 A A =] = Kubernetes 9 H A E o] WA A13}S A 23] of 617] v Fo]] S0} A]
RS ash ehe g v AEAA NN 2 AFehe s AARNGI . ol AT 0w
=4 7 A% Kubernetes 7| 7 E| o] A W =3 Helm 2} E 9] gpido 2 < &= 9152 o] o] &7 ARS- AH| ol
EFEgF sy

Operator?] 8 7|52 o ZEA o] A A= 2E EA 8= AHEA A o] Q HA E o4 ¢] 31 A3t= A
7} A8 Fol A3} A o} Z233=A 011,]1;} elm 714t Operatore] 7§ L B A E o] spec =+ Y3
© 2 Helm values.yaml 5} o] A 74 §49] 559} Helm CLI(¢l:helm install -f
values.yaml)E A}-8-st o] 2 3 g3 Zdl 2= A 5= A CRAHEA A 9] laZ) o ZTAIS 5 2l
U 22 Yl o] E] B Kubernetes 7l A 24 o 7]l] %87 RBAC 3l AL S5 9] o] H & &
Yt

op
e
4
%0
oy

Tomcato] 2= 7Hd3k CR O A E A R ALYt

apiVersion: apache.org/vialpha1
kind: Tomcat
metadata:
name: example-app
spec:
replicaCount: 2

o] 7% replicaCount 7t 27} t}2-0] A 5= FE 9] Bl =8l o & Avpgr ).
I {{ -Values.replicaCount }}

Operator =3k W 23 S0 = CRRIZHAE A ZE A3t 9] A A=H2E v £351 71} oc
A AP FAGEJNZEH2EYE T 5 dH5Uh

I $ oc get Tomcats --all-namespaces
Helm CLIZ AF&-31 AU Tillers A X1 & & @ 71 915Ut} Helm 7] ¥k Operator= Helm Z 2 A E oA =

£ 7b4 g1tk Operatore] 912618 483k 3 CRD(AHS A 4 o] 2] 22 3 o)) & AL§ 3to] CRE 553}
71% 5h FUth.RBACE 5871 i o] Z2edol WAHE A2 o 47 ¥4+ dFuth
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5.7. CSV(Z & 2] A1) 2 0] A1) A <]

ClusterServiceVersion @ B A E 0| A A 9] 5= CSV(F & X E] A]H] 2 Bl 7)== S8 2E A Operators
23] 3 o] OLM(Operator Lifecycle Manager)2 A 5l Operator v €} d] o] E] o] 4] A A =] = YAML uj
U 2EQUT 23, A9, A3 22 A B E ALEA QI E # o] 2 & A §-+= ©] A5 = Operator Z1H|
o] o] X] &} &A A g = = vl Etell o] H§ Yo} = & 8 3k RBAC 113 9 A& 5t A Y AHE-3F= CR(AHE-
2} A 9] 2] 422)3 7o) Operators A3 st= dl 2 834 7|& AW o] A2o] 7=

Operator SDKll = CSV A A 71 7} 35 o] YAML v U 3| ~E 2 Operator &2 5o ¥3d AR
&3] AL8-AL A 2] 3 A Al Operator Z2 A E o tj3] CSVE AE FY

i

A

CSV A A W3 S A1-831H Operatoro A] OLM} 435 28381 A U W eld| o] €| & 712 1 P A 2 E g 9
AlA 8h= ol &2 Q] OLM A 2] & B -3 Operator 242171 B 8 814 gFUTH EF A Z 2
Kubernetes @ OLM 7]%50] 73 =] 4] A| 7ho] X 'Fo] u}&} CSV Al%o] 173 =E 4= 21 © v 2 Operator
SDKE GO 2 A2 CSV 75 S AT F IES YU o|E A2 S A 3T = dFsHH-

5.71.CSV A 25 W2
CSV(Z8 &H A2 v A)E X5+ Operator H S v U 3] 2 E o 4 = OLM(Operator Lifecycle
Manager)$& AH&-sto] o Z2] 701 A& 3 A, A4, #El o= WS 27yt generate bundle 519] 8
H o 2 $% %= Operator SDK9] CSV A A 71 = OperatorE 712 2 19 Al A 813 OLM=} 3HA| vl E 31 7]
A3 A AR A YU} 519 BHo= CSVulUHAEES FASH= Hl 54 48 iU 2E7 2 e 3
. B8 S SE5HH CSVHlo] 29 3 & A S o] CSVE H535H A A A B AL FU o
A uk3 © 2 generate bundle 3} 9] ¥ & ol A A1-&-3l= o & Kustomize Wl o] 2~Z A A 517] ]3] generate
kustomize manifests 3} 9] 8 & & H A AP ). 22} Operator SDK| A = t}2 319 WS 44
=2 Addst= RS £Fste] A8 2¢] S A-53}51= make bundle 8 3 S Al 3 g o

1. generate kustomize manifests

2. generate bundle

3. bundle validate

P>

5711449 7Y 2 g4
make bundle 8 % & Operator Z2 A E oA t}& 7 2L A S AA I

e ClusterServiceVersion(CSV) ¢ B4 E £ ¥ 3}5}+= bundle/manifestsz}= H & v Y3 2 E ]
Rz

¢ bundle/metadataz}+= 1= v gl o] €] ] A E g
e config/crd t] g H 2] 9] 2 & CRD(AI8-A A 9] gl&2 A 9)
® Dockerfile bundle.Dockerfile

dubzl o 7 CSVal& v gl&27 £dE U

ol s
1=

Y] ¢} 29 o] 2 U o]l A] Operator A 3+2 A 9| g}
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https://kustomize.io/
https://access.redhat.com/documentation/en-us/openshift_container_platform/4.9/html-single/operators/#osdk-bundle-operator_osdk-working-bundle-images
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ClusterRole

Z 8 2 ¥ 4% Operator 32 A 2| g}
Deployment

Podol A] Operatore] OperandZE 2 3 3}l= Wi 2 A o).
CRD(CustomResourceDefinition)

Operatordl A 24 3l AHg A A 9] gla22 H o
Mg A 9 B 22 oA

574 CRD? AtgS st g2 gy

571.2. W &2

o]

generate bundle 3} 5] 83 o] --version S 1= S o2 HES YA 7|EHES Yad o= uj

WS g o m AA v AL AT

Makefileol A VERSION ¥ 4=& A A 51'H make bundle = & o] ]3] generate bundle 319 & o] A3 =
o 3G 7k AH&-3o] -version Z# 17} A5 0 2 3Pt CSV B A2 Operator WA 3} 5 51
Operator 1A & Y2 ol =31d A CSVZE AL E Y

572. 7502 Ao CSVIE

g & o] CSV ¥ == Operator SDKe} #& glo] A E vt US| ~EE ALE-51] AL F slsU o
o]2 3 A== g 1 Operator @ 1443 CRD(AHE-AF A 2] 2] &2 A 2ol th 3] ALgHo] 2HA] 3 v el o]
Hyuo

Operator 2t/ A= CSV(Z 2 £H A& v]d) YAML 92 & AF A4 sto] 53 22 = F =9 A
Q1314 g o] E & F7}3l oF @ th. Operator SDKE= 24 F =9 A Hl o] H R-Fo] &R == 79 CSV AA
A3 BTAFUY.

rlr

g5 HolEd = 5 = AU 75 F 9 CSV A =T AAS] A H o] sy

¥57.24+3%

4

3= A
metadata.name o] CSVe A o] F YUY TE AR S FAB=F o] F¢l Operator ¥ 7 o] 25| ofoF 3

Y t}(el: app- operator v0.1.1).

metadata.capab Operator ¢4 24 o 1 & 715 =&Y Yt} &4 o = Basic Install, Seamless

ilities Upgrades, Full Lifecycle, Deep Insights, Auto Piloto] )1t}
spec.displayNa Operatorg &<l sl= 3-8 ol 59U th

me

spec.descriptio Operator 7] "l gt 7-ekgk A= Qo

n

spec.keywords Operator& A7 3t= 71 9 =4 Y ot

r{r
>
o
t
rr
N
»
=2
ul
ul
jins
v
ui

spec.maintainer name % email& A}-§3}o] OperatorZ %] # & 3}
s
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= A

spec.provider namec| $J = Operatord] FFAY U TH(Lwrz o 7 % 37]),
spec.labels Operator W F-of| 4] AF-8-3F 7]-3% Y ok

spec.version Operatore] o] u] A A 1 JYh(al: 0.1.1).

spec.customres  Operatorol A AF-8-3}= & CRDY U th CRD YAML 34 o] deploy/ell 9= 7§ o] 2
ourcedefinitions =1+ Operator SDKe|| ¢&f 252 = 21 FYth 21} CRD vl Y3 2~ E ALk gle B
R Lo AR dHe] D ey

e description: CRD 24 ¢Jyt}.

e resources: CRDo| 4 &8 3} 2 E Kubernetes 2] 222 Y ti(<]:Pod &
StatefulSet ¢ =24 ).

e specDescriptors: Operatore] 48 2 =2 th 3 Ul I EY Lt}

e

0 A= A
spec.replaces CSV o] 2] o] CSVE A g th
spec.links Operator T o Z 2] Al o] A 7 A HE A URL(: g Aol E & #41)S z+zF name 2 url&

AHg-ahe] e i)

spec.selector Operatorol| A Z3 2~E 9] 2lax9 A4 ¢ e Ag7|dyth

fr

spec.icon Operator oL-f¢] base64 =z 139 d olo] Z o 2 mediatypes A& 3l base64data
oo 4 gyt

spec.maturity o] M AZEYojoA B3 A =F=U YT -4 = planning, pre-alpha,
alpha, beta, stable, mature, inactive, deprecated 7} = 3t}

$19] 7t F=ol B eka|of shi= o] Bl o] T & RpAl & Ul - CSV Apatol A Sl e 4 gl th

al

e

AA AHEA MYol Q3 oa YAML B =2 Operator ZE0| A 28 243 5 dH5Y

¥

F7teas

® Operator &+ 29

5.7.2.1. Operator g}t ] | 4

189


https://github.com/operator-framework/operator-lifecycle-manager/blob/master/doc/design/building-your-csv.md
https://access.redhat.com/documentation/en-us/openshift_container_platform/4.9/html-single/operators/#olm-maturity-model_olm-what-operators-are
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Operator /] ¥Aki= CSV(Z 2] 28] Au] 2 vl ) Webe| o Elol] 53 742 5502 F 2 5lo]
OperatorHubs} 242 Ul9] 7158 A8 AY A S L A2 5 &Y

o}2 H] o] £ o] = metadata.annotations T =& A} 8-5lao] =50 & o] g 4= = Operator v Eld] o]
FAol Yg o] AdFYrh

3*59.34

i
i

3

alm-examples CRD(AF&AF A 9] 2]l A2~ A o)) 'l =8l o) &4 A4 Al
EEAFHUG A AL F7EE AFE A G T 5 2
=5 335 s U7 o] IE=d vl g A9 d Yo

operatorframework.io/initialization-resource Operator A %] &
operatorframework.io/initialization-resource
T4 CSV(Z 8 &8 Au| & vid)o F7ste] o
S A AR A o] Bl aiE AU 2 E AR
2Ll Al CSVell Al 3| &3S Sl AbEAF A o] gl
25 A stet= WAA 7 A E U o A YAML 4

ol & z3tste HEE S X3 oF itk

operatorframework.io/suggested-namespace  OperatorZ vj & o &= Aot E Y Ao o] 22 A
Ayt
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2= A9

operators.openshift.io/infrastructure-features  Operatoro] ] x| g al= ¢l 2} 7] 5 U th AL &A=
) ZZ£ | A OperatorHub= %3f Operators 734 &
o o] 7] TS Eelat JEH Y F AFUh F &
| 2R AE FREE e e AU

e disconnected: Operator= RE &4 S
2] Aol B tER R v =
] A HA 27 @ 5kA] FF U
Operatorol| Al nj&{ & o B ast 2 E HH o
A E Ygd g

—

o CNF: Operator= CNF(Z2$-= o] H
Y E 9] = 7] %) Kubernetes Z & 291 A&

g,

® CNI: Operator+= CNI(Container Network
Interface) Kubernetes =2 2918 A 234

.

o CSI: Operator= CSl(Container Storage
Interface) Kubernetes =2 2918 A 234

o}.

o FIPS: Operatore= 7] &2 Z @ £ o FIPS ==
E 33 FIPS EER HEEE Rroi
&y ok

o

FIPSAZS /A5 28 <53t g
ol 7 g] A}-&-& x86_64 o} 7] €] 5 ¢
OpenShift Container Platform uj 3
oA Tk X H Yo

e proxy-aware: Operator= ZEA] H 2] &
ZE oA A& A APt Operator= &
HAE 7 ZEA S AMESIE S A E A5
OLM(Operator Lifecycle Manager) o 4]
Operatorol] A& 2. & 7] ¥ 8= T Z5A]
37 W4 HTTP_PROXY 2
HTTPS_PROXY £ 5 &3y} 24 87
HEyE A E e Y2 =9 Operand® A
2yt

operators.openshift.io/valid-subscription Operatorg Al&3l=dl 223 5P B AP A S
U st7] g A FA olgolduth dE =1

'["'3Scale Commercial License", "Red Hat
Managed Integration’]' 3] 1 t}.

operators.operatorframework.io/internal- Ulell A AF-8-2F 2 2H-8-0] o}l d CRDE +4 Yt
objects

Abg AFE el

Operatorel] A A2 o] 7] 9 Z=4]

r o
>
A
s
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I operators.openshift.io/infrastructure-features: '["disconnected”, "proxy-aware"]'
Operatoro] = OpenShift Container Platform g}o] Al =7} & Q $Fu ¢},

I operators.openshift.io/valid-subscription: '["OpenShift Container Platform"]’
Operatoro] = 3scale to| Al 2~ 7F & 2§y o}

operators.openshift.io/valid-subscription: '["3Scale Commercial License", "Red Hat Managed
Integration"]’

(K

Operator= 4 o] #71
48 gy

2] ¢4 S A 93517 OpenShift Container Platform 2}o] 4l =7}

operators.openshift.io/infrastructure-features: '["disconnected”, "proxy-aware"]’
operators.openshift.io/valid-subscription: '["OpenShift Container Platform"]’

F7HE s
e CRDHEEZR
o AFAEA A Bas 2735}
o AtA YL o]~ A

o | gtE Y EL A 379l g Operator FAs A Ao #7271 2 x=)

5.7.3. A13H U E Y = 317 o t) 3+ Operator &4 3}

A}-& %9l Operatori= Operator A A=A A FHE Y E I = Ao 27 A0 A= A3 5
H 37 7 A S ok gy

A4o] F7 R =& A Y3}l= Operator & 7 A3t

o
o
3
o2
L
L
fu)

® Operator?] CSV(Z 3 2H AH| 2 v A)o|A T}

o Operatoro A 715 S FJst=d T 5 J= #Fd o/u/x == 7]l AH o] o]u]R] & 1}
SR gRE=g

o ®j27} old fo]AEE(SHA)E &3l AR A ZE o|vAE FxFUrh

® Operator?] REF& JE2 Ao Z Ry Ay

ﬂ%

® Operatorol] EE2H 9 24271 H Q 51K grolof g

CSV 27 A139] 739 Operator A4 A= v 22 ML 32 + s

A 27 A

® Operator Z2 A E o) CSV7} £3HH o] JFY T
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https://access.redhat.com/documentation/en-us/openshift_container_platform/4.9/html-single/operators/#osdk-crds-templates_osdk-generating-csvs
https://access.redhat.com/documentation/en-us/openshift_container_platform/4.9/html-single/operators/#osdk-init-resource_osdk-generating-csvs
https://access.redhat.com/documentation/en-us/openshift_container_platform/4.9/html-single/operators/#osdk-suggested-namespace_osdk-generating-csvs
https://access.redhat.com/documentation/en-us/openshift_container_platform/4.9/html-single/operators/#olm-enabling-operator-for-restricted-network_osdk-generating-csvs
https://access.redhat.com/documentation/en-us/openshift_container_platform/4.9/html-single/operators/#osdk-hiding-internal-objects_osdk-generating-csvs
https://access.redhat.com/documentation/en-us/openshift_container_platform/4.9/html-single/installing/#installing-fips
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EZA
. A18- %91 Operatoro] t & CSVe] 5 9] <ol 4 # o] vl x| ol th 3 SHA F= = 218 FTh.

a. spec.relatedimagesE g H | EF .

spec:
relatedimages: ﬂ
- name: etcd-operator 9
image: quay.io/etcd-
operator/operator@sha256:d134a9865524¢29fcf75bbc4469013bc38d8a15cb5f41act
ddb6b9e492i556e4 €)
- name: etcd-image
image: quay.io/etcd-
operator/etcd@sha256:13348¢15263bd8838ec1d5fc4550ede9860fcbb0f843e48cbcc
ec07810eebb68

Q relatedimages A 42 WA 5l & on|x] 229 APt}
@ oA aF AR ARG T
© oIFIA BTt obd ol A2 E(SHA)Z 7t ol v X & A Fu o

b. Operatorol]A] 2188 o]u| X & A d3l= 344 HFE AAT w v £ 9] env A A S Yo E
U

spec:
install:
spec:
deployments:
- name: etcd-operator-v3.1.1
spec:
replicas: 1
selector:
matchLabels:
name: etcd-operator
strategy:
type: Recreate
template:
metadata:
labels:
name: etcd-operator
spec:
containers:
- args:
- /opt/etcd/bin/etcd_operator_run.sh
env:
- name: WATCH_NAMESPACE
valueFrom:
fieldRef:
fieldPath: metadata.annotations['olm.targetNamespaces']
- name: ETCD_OPERATOR_DEFAULT_ETCD_IMAGE ﬂ
value: quay.io/etcd-
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operator/etcd@sha256:13348¢15263bd8838ec1d5fc4550ede9860fcbb0f843e48chcc

ec07810eebb68 @)
-name: ETCD_LOG_LEVEL
value: INFO
image: quay.io/etcd-
operator/operator@sha256:d134a9865524¢29fcf75bbc4469013bc38d8a15cb5f41act

ddb6b9e492i556e4 €)
imagePullPolicy: IfNotPresent
livenessProbe:
httpGet:
path: /healthy
port: 8080
initialDelaySeconds: 10
periodSeconds: 30
name: etcd-operator
readinessProbe:
httpGet:
path: /ready
port: 8080
initialDelaySeconds: 10
periodSeconds: 30
resources: {}
serviceAccountName: etcd-operator

strategy: deployment

73 WM& A}8-3}o] Operatoro A Z=x 3= o|v] X & A4y

rﬁ

oju]A] B 17} obd To] A 2 E(SHA)Z 7} o] v X & A o

-

=3 o] u] X] 8] 27} o}d tho] A 2~ E (SHA)Z Operator ZA & o] o] n| x| & F=F ).

e

al

2 ¥ =2 1A e o timeoutSeconds 32 periodSeconds 7k H.t} Z}olof g}
Y t |meoutSeconds 7182758194t} periodSeconds?] 7] 2721094

I8

vﬂ

A

2. AdAo| & 73 ol A ;= Operator7} &5 32 el & Disconnected 4 & 715 o}

metadata:

annotations:
operators.openshift.io/infrastructure-features: '["disconnected™]

o] Q1) 7]1% <& 53 OperatorHubol 4] OperatorE €] g 3 5 JHU ).

5.7.4. o2& o171 ¥ A Bl &< A7 2] Operator &4 3}
OLM(Operator Lifecycle Manager)& 2 & Operator7} Linux S 2 E oA AP == Ao = 7H4 ).
221} Operator 24 4= OpenShift Container Platform 2] ZE oA R A} =2 AL F U=
719 Operator7} T} 2 o7 Bl A oA YAz = A2 S A A=A AA ST+ dS5UH-

A 3t= 7§ Operatorol Zl%!é] Y 558 AFst=

Operator7l AMD64 4 Linux o] 2] 2] 3§ & X
HEoEA 2 2 AAE et = 2

il 2 CSV(Z 2] 28 AH] 2= wl )] F74e 5 2lgueh A 9
we g3 zko] 4 ol gk,
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labels:
operatorframework.io/arch.<arch>: supported ﬂ
operatorframework.io/0s.<os>: supported

Q <arch>2 X 9= 292 443

g <0S>E A YHE= 7

2
e
ku
il
o
o
L
kv

e

al
A71A vy 2ES epdd 2 JEYst= FF 712 Ad ] A F=d = A AL

HUt} o  So] 7] 8 0] o}d A Do) A Operatoro]] 371 o} 7| A E A F= AR 9
o] & gk o}7] &l 3] = PackageManifest APlo| A D g & 3l+= vl = AHES S flssU ok

CSVol os 2tilo] XA H A 32 -5 7124 o2 43 Linux A9 2hilo] Q= AAH A2lgut

labels:
operatorframework.io/os.linux: supported

CSVol arch 2t o] X5 A 2 3¢ 71 24 0% 13 AMD64 A ¢ 2l o] Q1= Z1A | A2 gyt

labels:
operatorframework.io/arch.amd64: supported

Operatorol 4] o1& 7} 9] :== ol 7] €3] Ei= £ AR S AN A5 SBL o2 A #7485 A&Y]
=5

A 87 A
® Operator ZZA Eo|] CSV7} 55 o] A&

o oz ol7lEA 2 £ AAES A 3] A5 A= CSVol A 2z3h= Operator o] vl x| 7} v vy 5 2
E 5% oju|Aojo} gt}

e Operator/t A @8 W =92 EE Ado] 81 BN A2 45 sheld 325 ol vl A% o)
“17} obdl Thol A 22 E (SHAYE AH8-5to] 2| sl of gHich,

® Operatoro| A A Y3l= 7 A A ol 71l A L &4 A A ol dl 3] CSVe] metadata.labelsol] 22 &
F7Hd 4.

labels:
operatorframework.io/arch.s390x: supported
operatorframework.io/0s.zos: supported
operatorframework.io/os.linux: supported

operatorframework.io/arch.amd64: supported

] o719 == 29 AAE F718 Tol= 7] 2 os.linux 2 arch.amd64 AP = P A H o

= ¥ @a)oF gt
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F7teas

o Uz 2E B = o3t ZA 3 &2 Image Manifest V 2, Schema 2A} 42 234 Al L.

5.7.4.1. Operatoro]] t) 3t o} 718l 3] @ 9 | A A Y

o] o}71el X @ 994 A A S X Y3} Operatordl] 282 XA 51 AL} &l F OperatorE e P o =
OpenShift Container Platform2] OLM(Operator Lifecycle Manager)dl A t}-& &2 o] x| dg U }.

3 5.10. OpenShift Container Platformel| A X 9 5 &= o} 7] &l A

ol el A A

AMD64 amdé64
641) E PowerPC little-endian ppc64le
IBM Z s390x

¥ 5.11. OpenShift Container Platformol] A A9 5= 2 A A

24 A A 2319
Linux linux
z/0S zos

Za1
T} £ #] A ¢] OpenShift Container Platform 2 7] €} Kubernetes 7] g} vl EZ o) 4] &= T} 2 o}
7193 2 &4 AAS AL 4 AHFU

575. A ¢t v o]~ HA

91 3 Operatoris 574 U 23] o] 20 ¥] £ 5} A1} 54 vl 25 0] 20 BZ 2] 227} Yojok A= 2
UG B 2T H A &2l H 733 OLM(Operator Lifecycle Manager)2 7] 2.2 ¢ 2 Operator2]
YAz o|l A g A2E G AEEAHHA Y 2Fo] 2= AP

Operator 24 2= A5t d A} Ul Y 2H o] 22 CSV(Z 2| 2H AH| 2 v A)e] A7 I A5
Operatorg- 0 2 A X4 gl &2 AF U2 o] £F Alo] & = JFU . OperatorHubE AH§-3t] &
2] 2 ¥ o] Operatorg F7}5lA A X Z2 A2 F ) &4 S8 2 A A A A FA U 25 o] 2
SEAFZ AL F AFUL

EZZA X

e CSVol| 4 operatorframework.io/suggested-namespace 7412 A ¢tE Y| Y 2 Fo] 22 AAF}
Yt

metadata:
annotations:
operatorframework.io/suggested-namespace: <namespace> ﬂ
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https://docs.docker.com/registry/spec/manifest-v2-2/#manifest-list
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@ AR uRzsel s 4y

5.7.6. Operator =7 &4 3}

OLM(Operator Lifecycle Manager)ol 4] = Operatorol] Operators #2] 5l= &< OLM 53l J ¢S
A= 53 AU E Buste 2SS AFFUT 7] 24 22 OLME Operators A3 & of
OperatorCondltlon CRD(AH&-2} A 2] 2] 22 A 2])E A A §H t}.OperatorCondition CR(AHE-2} A 2])
o 438 x71 we} OLM9] F#o] 2 dstA W7 gy

Operator 7S A Y 3}l2] ™ Operator7} OLMol A A A 3l OperatorCondition CRS ]2 b3 A4 &
%28 5 glojof itk

o =4 x7AL AR
o =4 z79) Au s 2RI,

o] 242 operator-lib gto]| H 2 2] & AL-&-sto] AT Al’“qﬁ} Operator 24 4= 2ol B 2l oA &
2] 2H 9] Operator X - OperatorCondition CRol| ¢ A 28 4= Q) = = Operatorel controller-runtime
ZEA EEAFTE F dFHT

glo] ¥ 2] g o] 4 &= A vl Conditions ¢ E] 7 o] 22 A F g t}. o] 21§ 7] o] 2= OperatorCondition CRoj|
A -3 72 i o 7 conditionType2 Get 2 Setgl t}.

Get

glolBn = E4 AL 714 2 7] 9130 controller-runtime 2] client.Get $+54-2 A} 23}, o] 5
o= condltlonAccessorOI] 9l = types.NamespacedName 3 2] ObjectKey7} € @ g t}.

Set

EA z79 e & ol E35L7] 131 el B 2] g] = controller-runtime 2] client.Update & 45 A&
2]t} conditionTypeo] CRD9l gl @ {71 &A g}

Operatori= CR9] status 5} 9] 2] &2 9 =4 & 4= d &Yt} Operator= =71

< 3}
status.conditions o] & o] & AHAI st AU Ul ES = A FUT 7o J=H o 4 9 A g gt
AT LS Q2EY =71 GoDocsE FX3HAA Q.

q‘ﬁ@%% Operator SDK v1.10.1& operator-lib v0.3.0& A 9 g4 ).

e

al

AHA 8 AL
® Operator SDKE A}-§-5lo] 4] g+ Operator Z =2 A E 1},

ZEAM
Operator = 2 A E 9| 4| Operator 7% &4 35l 32 3 gt

1. Operator ZZ 24 € 9] go.mod 3} < 9] operator-framework/operator-lib3 2 4 2ol B &2 =& F
7y

module github.com/example-inc/memcached-operator
go1.15

require (

197


https://github.com/operator-framework/operator-lib/tree/v0.3.0
https://github.com/kubernetes-sigs/controller-runtime/tree/master/pkg/client
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k8s.io/apimachinery v0.19.2
k8s.io/client-go v0.19.2
sigs.k8s.io/controller-runtime v0.7.0
operator-framework/operator-lib v0.3.0

2. Operator =g o] t4-&3 22 A 371 HA 3= AR AP AE ZA4 U
e controller-runtime &g o]|A EE 3] &3},
e conditionTypeS 3] &gt}
e Condition ¢l ]3| o] A& 35l 2 AL Qo] EsAY F71 ).

OLM<2 & A Upgradeable =71 & x| ¥ 5l= = Upgradeable =7 o] A 23 4= )= 2 H
EART FAFUG A E Sd gd3F 25U

s
2
>

import (

apiv1 "github.com/operator-framework/api/pkg/operators/vi"

)

func NewUpgradeable(cl client.Client) (Condition, error) {
return NewCondition(cl, "apiv1.OperatorUpgradeable™)

}

cond, err := NewUpgradeable(cl);

o] o] Al A = /& Condition2] ¥ condE A4 31+= ©l NewUpgradeable A 4 2} 71 =7} = A}
€54t 45 cond W9 = OLM Upgradeable =712 A 2] 5l= H] A& 5 2 =Get ¥ Set
o] 23U

F7teas

® Operator A H]

5.7.7. Webhook & <]

Operator 24 A= WebhookE 53] B]A&22 QWA E x| Z 40| A &3}3l Operator A EE & oA o] 2
g st7] Aol gl A2E 72A 7], A, F == AR T 5 A5 Operatore} $H7 webhook 7} Al &
= o] OLM (Operator Lifecycle Manager)2 o] g UP Webhook?] #}o] = Alo] 2L A& a5 Ud&FU T}

Operator®] CSV(Z 2| 2H AH|E W A) gl 220 = b3 13 ¢ WebhookE 4 2] at=
webhookdefinitions A -8 ¥ 33 4= 5}

=

e <] Webhook(ZAZ 2 ¥7)

e 13l Webhook

Z2A 2

® Operator CSVe] spec A A o] webhookdefinitions A 41 & F7}3s} 3L
ValidatingAdmissionWebhook, MutatingAdmissionWebhook 5= = ConversionWebhook
type2 AH-8-5t] Webhook 4 2] & 3t th. v A A Al = All 7FA] 8 2] Webhook7l 2+ ¥
o] JdFU T
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Webhook = *¥3}35+= CSV

apiVersion: operators.coreos.com/vialphai
kind: ClusterServiceVersion
metadata:
name: webhook-operator.v0.0.1
spec:
customresourcedefinitions:
owned:
- kind: WebhookTest
name: webhooktests.webhook.operators.coreos.io ﬂ
version: v1
install:
spec:
deployments:
- name: webhook-operator-webhook

strategy: deployment
installModes:
- supported: false
type: OwnNamespace
- supported: false
type: SingleNamespace
- supported: false
type: MultiNamespace
- supported: true
type: AlINamespaces
webhookdefinitions:
- type: ValidatingAdmissionWebhook 9
admissionReviewVersions:
- vibetat
-vi
containerPort: 443
targetPort: 4343
deploymentName: webhook-operator-webhook
failurePolicy: Fail
generateName: vwebhooktest.kb.io
rules:
- apiGroups:
- webhook.operators.coreos.io
apiVersions:
-vi
operations:
- CREATE
- UPDATE
resources:
- webhooktests
sideEffects: None
webhookPath: /validate-webhook-operators-coreos-io-v1-webhooktest
- type: MutatingAdmissionWebhook 6
admissionReviewVersions:
- vibetat
-vi
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containerPort: 443
targetPort: 4343
deploymentName: webhook-operator-webhook
failurePolicy: Fail
generateName: mwebhooktest.kb.io
rules:
- apiGroups:
- webhook.operators.coreos.io
apiVersions:
-vi
operations:
- CREATE
- UPDATE
resources:
- webhooktests
sideEffects: None
webhookPath: /mutate-webhook-operators-coreos-io-vi-webhooktest
type: ConversionWebhook ﬂ
admissionReviewVersions:
- vibetat
-vi
containerPort: 443
targetPort: 4343
deploymentName: webhook-operator-webhook
generateName: cwebhooktest.kb.io
sideEffects: None
webhookPath: /convert
conversionCRDs:
- webhooktests.webhook.operators.coreos.io 9

313 Webhookol| 4] 3 © & 3= CRD= o 7]l 1o of g}

o

% %21 Webhook Y t}.

%21 Webhook.

2

3l Webhookd Y t}.

7} CRD 9] spec.PreserveUnknownFields 44 2 false =+ nil2 A A 3 of gt}

0009

F7tEas
o T3 F2A ZTHaA F3
e Kubernetes 4™ A:

o

of¥

°l Webhook A=
o W7 %<l Webhook

o w3l Webhook

5.7.7.1. OLM<¢] Webhook 7.2 A}3}
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OLM(Operator Lifecycle Manager)2 A}-&3}o] OperatorS Webhook$} g7 v £ wjl = o}2-2 A 9]
3 oF gyt

e type = =+ ValidatingAdmissionWebhook, MutatingAdmissionWebhook ==
ConversionWebhook % 312 A A s of gt 18 x| ¢k o CSV7 Ao g ‘?lﬁl] o v X g Y
t}.

e CSVdl+= webhookdefinition2] deploymentName 2 = o A 249 3t} o] Eo] 22 w7} £3
= ojof gt
Webhook7} A A4 =] OLM-2 Operator7} ¥ ¥ Operator group=} & X] 3} Y] ¢ 23| o] 2 0j| 4] 2+
Webhook7} &5 51=4] gl gt}

AF Z1& Ak xA
OLM2 7} v £ of] 3}1}2] CA(QF 71 E AT ESF A o] AUtk vl Xo] CAS A3 vl E
e =8 99 APl A 8] 2 glo] ZAlo] Z =g o] AFEHAFU T A= O-3-3 25U

e TLS 2 FA 31 o] ujj 9 u}-2-E 5] t}(/apiserver.local.config/certificates/apiserver.crt).
e TLS 7] 9} o] v 3£ o] v} E g }(/apiserver.local.config/certificates/apiserver.key).
%21 Webhook 7+3 #| ¢F =7

Operatoro| A 28 2HE 273 Q= A= A=
o R FHolN e 28 Ttz AL A4S CSVE A3

mlo

WA 5171 918l OLM2 591 Webhookell
o

2
A ol ¥l X g o

_‘d.

|
e REIOFSUACR FEQF
e operators.coreos.com 152 Ao E 3= 9 F

e ValidatingWebhookConfigurations &= += MutatingWebhookConfigurations 2] 22 & tj g o
23=9%3

¥ 3 Webhook A oF =71
OLML ¥ 3 Webhook A 9] 7} T} & A| ¢k = AL 5435

o
)
&2
e
o,
-{o
mlm

A5 3 g o) Wl 2 G

o 13 Webhook7l 9= CSV+= AlINamespaces A X] R =4 X 3 4= 9l F 1t}

El

e 13l Webhookol 4] 42 2 3}+= CRD+ spec.preserveUnknownFields 2 =7} false =+
nil2 A4 5 of glojof 1}

® CSVel 3 2] W3 Webhook= 313 CRDE dj} 2 = 3jof gt}

o X7 ¥ CRD®] AA 2 2F ot a1}e] M3 Webhook?t 12 4 Y&t

5.7.8. CRD(AH4-7 4 o] 2 & g o)) o] 5
Operatoroll 4] A-8-8 4= 8li= CRD(AH8- A A 9] 2222 A e])oli= F 7HA ol dFnh shts 25
CRDo] I t& 3} o] =351= F=CRDY Yt}

5.7.8.1. ®.f CRD

Operator7} iw 3 CRD(A}JCLZ} Aol F A2 A)= CSVIA 71 F 23 BRI o] 2 53
Operator¢} B4 RBAC #3, 44 #2] 9 7|} Kubernetes 713 7+ #A| 7 A g U}

Operator= | 2 CRDZ A}&-31o] /2L 3 AA 3= Aol AdurE U3 2 B A E o] H A9 HolH
Wol2 74 W ohe QA ES) MA R AE B 5). 2tzhe CSV sl v Hofof gt
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25122 F{FCRDZE=

Name

Version

Kind

DisplayName

Description

Group

Resources
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Description

CRD®] 14| o] ¢t}
Sl 9. BA = APl A g o,
Wl A 8] S 4 = CRD o] &Y Yt

Abgrel 912 % e M7 el CRD o] & Y th(<l: MongoDB
Standalone).

Operatoro] 4] o] CRDE A& &} W o
= CRDOIA &8t 7] 5ol that 27 <)

o] CRD7} 438} APl L5 4 U th(el:
database.example.com).

CRDof| &= 3}u} o] A 9] Kubernetes @ A E {3 o] 51t
o] 8 g -2 resources A o vt o] A Ao e
&3l LEAE B o Fe Aol A st e A
SAFA DU T ol Hul o] 25 FA 8h= M H = B

A 73).

SAZE A LE B9 AA] ZFo] obi, ALg Ao
AFod onAER Ydsts gl E5Uh ol & Sof AL
A7 R Y 5 RN AU E Adee T4 Y vdsn
Y=g Py

i)
-+

i)
-+

i)
-+

o

)

r)~
Nu)
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1<)
&
~

S
i)
>
odt

2 A= Description

)
>
>
el

e

SpecDescriptors, ol 2] gt A x}= Operatore] 54 d8 = &AM HF AL A

StatusDescriptors  &#1o) A 713 5 2.3 UIS Ydehg =

. L7t Al gaf of b Bt e A W] o) Fo] A= AT

ActionDescriptors  7]o| A K g = QlFUth o] 83 8 53 = Ul A A
AF A =gy

Aei el = Al 7H) 3 o] AU Th

e SpecDescriptors: ¢ X 4 E ¢] spec &= 3l &
d=o gk FEdh

o StatusDescriptors: ¢ 2.4 & o] status £ =] 3}
s g FxdYch

e ActionDescriptors: ¢ B A Eo A 8 s = Q=
2ol i gk Pt

BE YA L e BES MG

et

4
2

Yot

[e]
3

o DisplayName: A} 3¢] 8] & 4= 9l+=Spec, Status
T = Actione] o] £tk

e Description: Spec, Status ==+ Action %
Operatorol| A AL-g-3}= Wi o o gk 2hekgh 4w Q)

Ut

o Path: o] A5 xtol ] et o nAE e gow
¥ 8E A2 guh

e X-Descriptors: o] A =}¢] “7] 5" 7 A}-8-8 Ul +
%4 825 A4 sk vl A8y ok OpenShift
Container Platforme] 3 5= React Ul X-Descriptor
229 openshift/console Z 2 A E & %314 A

2ol o &+ A g U] 8-> openshift/console

O oAl A= Bt d A o Je| = A ALE2 Y go] FQsta Mo X, e A Al E, Pod, 4
W2 ¢ A 2 E g o] A3sl= MongoDB Standalone CRDE ® o] &t}

X CRD<] o

- displayName: MongoDB Standalone
group: mongodb.com
kind: MongoDbStandalone
name: mongodbstandalones.mongodb.com
resources:
- kind: Service
name: "
version: v1
- kind: StatefulSet
name: "
version: vibeta2
- kind: Pod
name: "
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version: v1
- kind: ConfigMap
name: "
version: v1
specDesctiptors:
- description: Credentials for Ops Manager or Cloud Manager.
displayName: Credentials
path: credentials
x-descriptors:
- 'urn:alm:descriptor:com.tectonic.ui:selector:core:v1:Secret'’
- description: Project this deployment belongs to.
displayName: Project
path: project
x-descriptors:
- 'urn:alm:descriptor:com.tectonic.ui:selector:core:v1:ConfigMap'
- description: MongoDB version to be installed.
displayName: Version
path: version
x-descriptors:
- 'urn:alm:descriptor:com.tectonic.ui:label’
statusDescriptors:
- description: The status of each of the pods for the MongoDB cluster.
displayName: Pod Status
path: pods
x-descriptors:
- 'urn:alm:descriptor:com.tectonic.ui:podStatuses’
version: v1
description: >-
MongoDB Deployment consisting of only one host. No replication of
data.

5.7.8.2. 24 CRD

71€} 2 4= CRDO| 2] &3l= A& Ao 2 A9 Algto|H 7| Operatore] ¥ 9] = Zo| 1L o 2] Operators
A A et FE 7 /‘F‘l AHNE sl A shs E S Al g5zl s A v EA o

oo tj g | 2= o EE] Al o] A S A A Sl (eted Operatoro A ) #4848 Fa ol A8 eted S 2HE
A A3}, dlol g & Z-L 93l (Postgres Operatoro] A1) Postgres Hjo|E W] o] 25 A X & F Y=
Operator7} A5t}

OLM(Operator Lifecycle Manager)2 o] 2] & &—TL AH& —’6‘—5.‘—0}7] 98l Z8 €l A A& 7153 CRD
9 Operators A A AU A3 v o] = 7§ Operatori= A5t vl g 23 o] 2= W ol A A &= 51 7}
Operatoroll A & @ 3 Kubernetes 2] &25 AA, AL A S F+ Y =5 AU A G o] AE FY

X 513. 24+ CRDZE=

0 A= Description B 5=/A 9 AL}
Name 2.3 CRD] A o] 54t} 4 g5
Version g e BAE APIS] A d Yt a5 g5
Kind Kubernetes @ B4l E F 7Y} o4 g E
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Description

DisplayName Aol 98 4= 9l CRD vl A o, U4 P
Description TR 847t E Z ol Ao oA AL E =X aokdyt. I FE

Z 4= CRD 4 A

required:
- name: etcdclusters.etcd.database.coreos.com
version: vibeta2
kind: EtcdCluster
displayName: etcd Cluster
description: Represents a cluster of etcd nodes.

5.7.8.3.CRD 1 go| =

OLM2 CRD(AH&-A} A 9] gl &2 A 9l )71 43 CSV(Z 8 £H A H] 2 ¥ A )9 &3l= 7§ CRDE FA|
zd ol=gt}. CRD7} o2 CSV &3l= AL =S 3 22319 &
7 2ol =gyt

e dA CRDE| 7|E Au| 2= ud2 25 A CRD 54 Y-

e CRDAZHAZ}AZAE 71E9 RE Q22 EE A2 A A 9 #l4a2E A CRDE] AF 271}
ddsl A2 w Fad

5.7.8.3.1. Al CRD ¥} A 7}

ZZ2A 2
Operatore] A} vl 4 9] CRDE #7kstel @ the-2 FA gt

1. CSVe] versions A A o] A] CRD & 22| A 22 =713t}
o & £o] @Al CRD WA vialphato] 13, Al WA vibetal s 3718 & Al 2EZ A BlHdo R
E A8l A vibetalod] A 328 271Ut}

versions:

- name: vialpha1
served: true
storage: false

- hame: vibetat ﬂ
served: true
storage: true

©® J3=auo.

2. CSVellA] Al B8 A3 2 3= 79 CSVe] owned 4 Ao 91 CRDe] Z= vl o] o]
E9gEA I,

customresourcedefinitions:
owned:
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- name: cluster.example.com
version: vibetal 0

kind: cluster
displayName: Cluster

Q version< ¢t o] Eg o}

3. YHlo]E¥ CRD 2 CSVE HEZ YR Yy}

5.7.8.3.2. CRD H{ A A& & = A A

OLM(Operator Lifecycle Manager)dll A1 &= CRD(A-&A A o] 2] &2~ A 2]) 2] AlF v AL SA] A| A=
A& 3] 831K 25Ut U4l CRDE] served 2 =& false= A A 3] ] o] 4 A4 5 A &= CRD ¥ A&
A A v &4 st of gtk 22]W $4 CRD 2ol =X Al FHA = HAS AAL + dFU L

XA

5% WA ¢ CRDE AHE F95tw A AW the2 Fa Tt

1 o] Bjdo] ¢ o] F ALE-HA| ko F& g o= AALD 5 A
=

Uehi e o o] 4 AHg
94 G w AL AFTAA $e o EAFUT ol S ka3 2 Eyh

©S o
o=
4

versions:
- name: vialpha1
served: false
storage: true

Q false= 44 3}

S 9@ v o] AA storage #] M <Ql 73 -¢-storage Bl A S Al F vlA o2 AAgUT. d &
2=
A=)

versions:

- name: vialpha1
served: false
storage: false ﬂ

- name: vibetat
served: true
storage: true g

torage I =& A AsH YHl o] EF o

- @

e

3l
CRD9l| 4| storage ¥] d o] A1} o] B H o] QA 54 ¥ -3 | #3121 A CRD “3H| 2]
storedVersionol| A 33 ¥ A & A Al of it} OLME A F= v H o] A CRD
o o o] EASHA F= AR FA 5 o] AP S FAF U

3. 9 WA A3 o = CRDE 2ol =gt

4. olo]A & gad o] = F7 oA = A 25K e WAL CRDOIA $A3] AA Y 4 A&ith o
2 5v g 24U
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versions:
- name: vibetat
served: true
storage: true

5. CSV©] owned ] 419 4] 323} CRD ¥ o] CRDAA A7 8 4 AAaA Qo EHAEA
st g
5.7.8.4.CRD ¥ =3}
Operator A8 A= B4 §-413H A9 42 231 gloof Fith 2} CRD(AHE AL A 9] 2] &2 G ol)o vl
dEglo) alm-exampleseh= FH 02 H& 74 AES AT 5 AFUTh AL AT 72 AR A o

T F A= 585 = U7 o] 2E39 vl AR U

ZH 2207 TAHY, o= 59 CRD o] 2 Kubernetes 2 B A E 9] 33 metadata 2 spec$!

flo

L AN
;.B:

S A A o A o 5] = EtcdCluster, EtcdBackup, EtcdRestoredl] o 3 & =21 2 A 23 o}

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>"1}}},
{"apiVersion":"etcd.database.coreos.com/vibeta2","kind":"EtcdBackup","metadata™:
{"name":"example-etcd-cluster-backup"},"spec":{"etcdEndpoints":["'<etcd-cluster-

endpoints>"],"storageType":"S3","s3":{"path":"<full-s3-path>","awsSecret":"<aws-
secret>"}}}]

57.85. Ul 2 B A E %7]7]
Operator=s &9 & 43 3}17] 98] W52 o = CRD(AFE A A 9] 8] A2 A 9])E A}8-31= R o] YA 9]
Ytk o]zl @ 9 1A £ ALgA 2480 ol Operator AL Aol Al E5L & 5 Atk oS 5
o] o] E] v] ©] 2= Operatoroll = A}-8-#}71 replication: true S A1-8-3lo] dlo]Hujo] 2= 2 HAEZS A
ult} A A 5= Replication CRD7} 918 5= A 5U o

Operator 24 2} = operators.operatorframework.io/internal-objects 5%} & Operatore] CSV(Z 3 =
E] 4] 2 W A)ol] Z7}ate] AL A} 228 o] o AL&2 Q1 E] | o] 20| 4] CRD= %2 4 & th.
ZZA 2

1. CRD ¥ 3t} & ¥ 2 XA 517 Aol A ZejAcl 8 S Aefshcd 222+ A= dud R Ex
T4 o] CRO| 48l = spec 25 o] WY = =4 A th(Operatorel 2§ 7H5 3 3 -9).

2. operators.operatorframework.io/internal-objects 521 & Operatore] CSVel 7}t AL-&2}
Qe o] oA FZ2 Y QHAE S A}

I apiVersion: operators.coreos.com/vialphai
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kind: ClusterServiceVersion
metadata:
name: my-operator-v1.2.3
annotations:
operators.operatorframework.io/internal-objects:

'["'my.internal.crd1.io”, my.internal.crd2.io"]’0
@ v crDE EAL A= Y.

5.7.8.6. A5 AHEAF A o Bl 27]3)

Operator7} $43] &5317] SIsIH & AL§ A7 ALE R B o] 2] b2 ) @
AU A A7 B e @ g3t e hag ol s e AR SHE Rol el & & AF U

Operator 7] &z} = Operator A X] -9l operatorframework.io/initialization-resource & CSV(Z& =
B AH| = B d)o) 718t 2o 3 Y AHEA A ] f 425 QS F dFUTE 2 v CSVl A3
HHAERE T AR A Ao Bla2E AAstEt e vAIA 7 EAEU S FH A AR F EAEEE 2]
3tot= ol 283 A YAML Aol 7} £3Hd @ E3 0] £ Holof F .

OpenShift Container Platform €] <& ol A] OperatorE A x| st 3 o] =24 & A o] st 7 ¢ A& Aol Al
CSVI Al 3-8 FERA S AHE-sto] |25 A4 stet= v A A 7 A g Yt

EZZAX

e Operatore] CSVe) operatorframework.io/initialization-resource 321 2 3713t 2 Q 3 A&
A Aol FA2E AAPYUL o 2 So] th3 F4] & StorageCluster 2] 222 A Al o] I Q 3131 AA|
YAML A o] & A| g3 ).

EXIE RPN RS

apiVersion: operators.coreos.com/vialphai
kind: ClusterServiceVersion
metadata:
name: my-operator-v1.2.3
annotations:
operatorframework.io/initialization-resource: |-
{
"apiVersion": "ocs.openshift.io/v1",
"kind": "StorageCluster",
"metadata": {
"name": "example-storagecluster”
13
"spec': {
"manageNodes": false,
"monPVCTemplate": {

"Spec": {
"accessModes": [
"ReadWriteOnce"

1,

"resources": {
"requests’: {
"storage": "10Gi"

}
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12

"storageClassName™: "gp2"

}
b
"storageDeviceSets": [
{
"count": 3,
"dataPVCTemplate": {
"spec': {
"accessModes": [
"ReadWriteOnce"

1,

"resources": {
"requests™": {
"storage": "1Ti"
}
b

"storageClassName™: "gp2",
"volumeMode": "Block"
}
}!

"name": "example-deviceset",
"placement": {},

"portable": true,

"resources": {}

5.7.9. APl A 1] 2 o] 3]

e}
)
3
&)
22,
oy
I

CRD¢} v}371A] 2 Operatorol A A8 = 9l= API A B 20l = 7 7HA /3, & 27
.
5.7.9.1. B APl A 1] 2

API A 8] 27} CSVell &:31= - CSVi= a3 A H| =& A Y 5t= 37 api-server 2 3l 3 A 1] 20| A Al F
sh= GVK(25 /M A /% 7)°l vl 2o disl] A s of .

API A B 22 R 3 3HE 218 /v AR SRl A8 E ] A28 R0 o gu s ke F 7S vhehi /]
EEREERREE i1

¥514. 25 API v A=

Description

Group API A ) 2= 4] A 3k 218 9 W Th(ell: 5 5
database.example.com).

Version APl 28] 2= 2] ¥ Y th(<l): vialphat). 2 =
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Description

Kind AP| A H] 20| A A2l of eF= FF AU Th 5 e
Name A== API A B 28] B2 o] 4yttt 5 e
DeploymentName  CSVollA A o) uj 3 o] E 0 2 APl Au] 20 el FFUch(r  H 3=
APl M H] 2 9] ¢ F4=). OLM Operatore CSV B 7 ©HA|
9o CSV e InstallStrategy ol A o] 0] U X 3l=
Deployment Atk-& A4 &k & 2He 5 gl 49 CSVE "4
2] FH]" G A 2 A g shA] gF o
DisplayName Abgrel 4& 5 gl # A o] AP A ] 2= o] § U th(el 5 3
MongoDB Standalone).
Description Operatorell A o] APl A B] =25 A}-&-&}& Wy o) o 3 7-e-3h qd g5
v = API A H] 2ol A ﬂ]*o}{— 715l g A gtk
Resources AFE Z91 APl A 8] 220 A Kubernetes 2 B A E §3 & 3 7)) el ALk
o] H&atal A&yt o] 8] 8 3 =L resources A A o 1
Fxo] ZAl Ao BT s QEAE L= of ZE A o]
doll A et= W& ARS Al Al &Y Tl Hl o] B H o] &
£ FA sk A 2 e A4 9FE]).
LAZEH ol Aste BE & AA| FF o] obd, AR-g-Atel
Al sadt e BAER UIste Ao FH5UH o & 50 AHS
A7 FAE F e W GEHE At 78 WS dEshA
BES Gk
SpecDescriptors, 2z 07 W§ CRDe =LYt} e Apak

StatusDescriptors

ActionDescriptors

5.7.9.1.1. APl A 8] 2 @] A2 A A

OLM(Operator Lifecycle Manager)2 z}7} 2] 31 §-3F B-5 APl A 8] 20 ]3] Av] 2= 2 APl A 8] £ 2] &
22 A AY ZAFU .

e xH]2 Pod A €] 7] = API A v] 2 A g o] DeploymentName & =9} A X] 5= CSV vl X oj| A H-A}
sy

o ZH Ao 3l A CA71/ASA ol B =5 base64= A5gdd CAUE] ZF API A H| & 2] &
2o gy

5.7.9.1.2. API A H] 2 2] Z 21 Z 4]
OLMe 1§ API Au] 27t A X F wulc} A1 F 7/ %A 42 AT AT ASA A= 449

Service ] 22-2] $2E o|F& X33 CN(L ko] 5)o] o sl F APl Au] 2 g]l 420 £3+H CA
HE2 /N 71 = A3y
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Q1 Z A = ul) Z U] g 23 o] 29 §3 kubernetes.io/tls®] B ¢Fo 2 2 &= 31 APl A u] 2 A 9]
DeploymentName Z = ¢} ¢ %] 3= CSV 2] vl £ &F A dolapiservice-certz}= EF o] AA5o= F71

Fuh.

ol £A5A B A4 ol A= BF LEE ST X 2E A oY gt 18
AHEA7E B a3t o502 BEF PR EE Aot REASA AL PR 27 AR TS T AU
AR EFuleE AR E 7| B3 o 2 /apiserver.local.config/certificateso] ™ 5d & Az o] 7]& 2
F Ul EE AP YL

5.7.9.2. U 2= APl A 1] =

OLM2 AR & A x617] Mol ®E P4 CSVel| AL 7hs 3 API M B =7 9l B 2 3 GVKE 7 A&
T JEA FJAPU o] & 53 CSVE B354 B APIA B 204 A F st 5 T/ 9= 5 A
syt

¥ 515. 94 APl M| A~ 2=

SR = Description 5=/ 8 ALgE
Group API A H] 220 A Al g8k 2H YU THel: P4 G
database.example.com).
Version API A1 8] 2 o] 814 U th(el: vialphat). g4 g5
Kind APl A b 220l A 7)) g3l oF &F= S/ U U T a5
DisplayName Abgro] 918 4= 9l B 9] APl X H] 2 o] P Y Th(dl: B4 =
MongoDB Standalone).
Description Operatorell A o] API A 8] 2 Z A& &t W o o 3 7he3h d g5
v = APl A B 20l Al g st= 7] sl thdk A dyTh

5.8. & o|w|A] &
Operator SDKE A}-8-3}a] OLM(Operator Lifecycle Manager)ol 4] OperatorE W& 3 2] 2 & 1] 7] 4],

WX, Qo] =8 5 Ut

5.8.1. Operator H &

Operator HE & 2]-2 Operator SDK ¥ Operator Lifecycle Manager (OLM)2] 7] & 3] 7] x| W] A =4
t}. Operator SDKE A}-g-3lo] Operator T2 A E S H E o|u| X &2 W =313 FA] 5lo] OLMoJ|A]
OperatorE A8 + AFY -

AHA 87 ALY
o 72 93 ~H o] A Operator SDK CLIZ} 2 X ¢
e OpenShift CLI (oc) v4.9 o] o] A X g

® Operator SDKEZ A}£-5}¢o] Operator Z2 A EE % 7|3}
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e Operator7} Go 7] 82l 7 9 OpenShift Container Platformol 4] A3 3}7] ¢]a) X D= &= o] v R
E A SRS T2 A EE o] EFf o} §F

Az}
1. Operator Z2 A E t] A g g o A t}-3 make 3 & S 23] 3lo] Operator o|n| | E W =35t YW
WUk A2 = A= B EAELE FEs A b3 dAA IMG Q155 =48 3ok
Quay.io9} 2+-2 2| LA E 2] Alo] Eo AH o]H & A F35H7] 8] AR S ¢S T U
a. olv| A& A =3},
I $ make docker-build IMG=<registry>/<user>/<operator_image_ name>:<tag>
Zkal
Operatore] t 3] SDKol| A A3t Dockerfile2 Go = & 9|3
GOARCH=amd64 & A & o = =3t} o] =AMD64 o] 9] 2] o} 7] = A 2]
7d9- GOARCH=$CACHEGETARCH °l| =32 4 J Yt} Docker= 87 ¥
& -platform o] A X4 3t g0 2 25 A Yot BuildahE AL8-31-
build-arg & &2 0 2 AFg-3j| oF ). A g Y] &2 2 op7|El A & Fx 6t
AA L.
b. o|W|A & HEAEZ PR YT}
I $ make docker-push IMG=<registry>/<user>/<operator_image_name>:<tag>
2. Operator SDK generate bundle 2 bundle validate 3 & & 8] &3 43 HH S S =351+
make bundle ¥ & & 43 5}o] Operator HE YA 2EE AA T
I $ make bundle IMG=<registry>/<user>/<operator_image_name>:<tag>
Operator?] HE YA ZE= o S| Ao A S B A, AA, Tl o= B S 2% dUth. make
bundle ¥ & 2 Operator ZZ A EoA T3 9 2 e & A4 FU
e ClusterServiceVersion ¢ H 4 E £ ¥ 3}5}:=bundle/manifestsz}=H & v Y| 2 E 0] &
= B
e bundle/metadataz}= & v Eld o] g o
e config/crd tJ A g 2] 2] =& CRD(AHE-A A 9] 2]&2 A 9))
e Dockerfile bundle.Dockerfile
9 -3 operator-sdk bundle validateE A}&8-3}¢o o] 2|3t F A S A FOo =2 AFs2 (=3
O HE Ao SutEA FRIFH o
3. g2 HE L A st WE olu S WEF 3 YR YU OLMI| A = 8l o] A9 B S o] m| A &
Fxshe A9 £ ol n|A £ F3 Operator HE5 AHE U T

a. AE oA E L=yt o] v S R YA 2EL, AHEA ]l 23] 0] &, o] v A] B 29
& AR

B AR E x1g35le] BUNDLE IMGE A4 3t}

$ make bundle-build BUNDLE_IMG=<registry>/<user>/<bundle_image_name>:
<tag>
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b. W5 oW A S Ul Ry,

I $ docker push <registry>/<user>/<bundle_image_names>:<tag>

5.8.2. Operator Lifecycle Manager& A}-£-3} ¢ Operator vjj 32

OLM(Operator Lifecycle Manager)2 Kubernetes 22 2H o] 4| Operator @ #& A ]| A& A x|, A d
o] E 3}l glo] ZAlo] E2 A5+ Ul =80 §Ut. OLML 7124 o & OpenShift Container Platform
o] A X ¥ 31 Kubernetes 3t4 0 2 A3 2 g 37} & glo] =& Operator gto] ZAlo]| Z #a] 7] 59 ¢
£ <3 OpenShift CLI(oc)S A8 4= A5Uth

Operator 1 E 3 2] -2 Operator SDK 2@ OLM¢] 7] £ 3 7] ] W] A] = t}. Operator SDKE A}-&-5}¢]
OLMol A HE o] u| A & Al &35HA] A3l ste] SulE2A AAH =R AT 5 dFUHh

A 27 A

7h 2t €] = 2 H o] A o] Operator SDK CLIZ} A X ¢
® Operator HE oA & MW ESIY A ZEZZ U RY

e Kubernetes 7] 4t 22 2 F o] OLMo] A x] 5 o] 2] -3-(apiextensions.k8s.io/v1 CRD(¢l:
OpenShift Container Platform 4.9) 2 A}-8-3}l+= 739 v1.16.0 o] A)

o cluster-admin @ 3to] Y= A AL AlL3lojocE S| 2Ho 2101

e Operator7} Go 7] 82l 7 9 OpenShift Container Platformel 4] A3 3}7] ¢]a) X D= &= o] v R
E A RS T2 A EE o] EFfof §

1 & 93-S 94838t S8 2=HolA Operatorg 43t

$ operator-sdk run bundie \
[-n <namespace>] \ﬂ
<registry>/<user>/<bundle_image_name>:<tag>
ﬂ 7]—‘?‘—7<q S 7 o “5%‘ A A =2 A E 9] ~/ kube/config 3} Y o] OperatorE A x| gt}
AR o e sl 2 Pos 44 & dFU

o WS oluAE FaAE A9 x o]u A A FUTE A S o] ml A BE sk AN F o]
Ak 2 Mol A FheE o] M Fobshe WS B3l v

® OperatorHuboll 4] OperatorE 7 A3 = A== A QQE 2 o]n A = 77| = 7B R A2
= 4

Q5 QuAES A

i

e OperatorGroup,Subscription,InstallPlan 2 RBACE g3 7|gel =
A 8lo] OperatorE e 2¥ o v £t}

5.8.3. 1 & Operator7} £ 3H% 7her 2 7 A A

OperatorZ A %] 3} 32 #2328 OLM(Operator Lifecycle Manager)e] S8 29| 7122204 F =
3= Q19 £ o] u] A o] Operator &S &3l oF @t} Operator 2d 2}+= Operator SDKE A}-§-5lo
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Operator 3! 2. & F& 5o i@ S| x4 °1ﬂ‘*E B Adsynh. ol 7152 94 2=
oA Hl=ES A AH ol FA =E ol A S dl 78T

e

al
Operator SDK+= opm CLIE A}&-5}¢] 21l 2~ o]n]x] A& 80|31 Eth.opm HH 9|

@ A g ol B2 aA etk 2F A1 Al@l o] 23§ Operator SDK 4l opm ¥ % & 2
AALE 5 ASUTh

A 2T AL
o 72 93 ~H o] A Operator SDK CLIZ} 2 X ¢
e Operator HE oA S W EGY PR 2EFHZ YR

o Kubernetes 7]t & 2H o] OLMo] A X] 5| o] 9] 3-(apiextensions.k8s.io/v1 CRD(q:
OpenShift Container Platform 4.9)E A}&8-3l+= 7% v1.16.0 o] )

o cluster-admin @ 3to] Y= A A LS ALL3lojocE S 2Ho 2101

23
1. Operator Z Z A E ] H 2] 9| 4] t}-3 make H H S 43 5}o] Operator 5 o] E3HH A d X of
A & W =g
I $ make catalog-build CATALOG_IMG=<registry>/<users/<index_image_nhame>:<tag>
o] 714 CATALOG_IMG 21 5= A28 5 J &= 2 TA EF S F2 U} Quay.ios e 2 ¥
A Ez] Aol Eo AH ol & A 43517] 8] ARG S TS+ AFUH
2. MEQE X oA & XA E R FA YL

I $ make catalog-push CATALOG_IMG=<registry>/<user>/<index_image_names>:<tag>

SR
@ wloll o] 2] 29 &A= $3 5= 2§ Operator SDK make B &£ 37 A8 5 Y
o} | & S°] Operator 24 Eoj EH?‘L AE o|UA & ol A WESHA &2 ¢ da 72 A
3o WS olm A s} Qe 2 o] m] A & Ve FAS 5 YFUh

$ make bundle-build bundle-push catalog-build catalog-push \

BUNDLE_IMG=<bundle_image_pull_spec>\
CATALOG_IMG=<index_image_pull_spec>

+ Makefile?] IMAGE_TAG_BASE Z =& 7|E S ZAEHZ AR L F= dFY-
I IMAGE_TAG_BASE=quay.io/example/my-operator
q%?%%%%ﬁﬂﬂ%ﬂi%@%ﬂ%iiﬂﬂﬂ%%5ﬁ1¥l“*d*ﬂﬂ@ﬂﬂ;
ol u] #] 2] 7] ¢ quay.io/example/my-operator-bundle:v0.0.1 = 219 * o] u] x] 2] 7]

quay.io/example/my-operator-catalog:v0.0.1.)

I $ make bundle-build bundle-push catalog-build catalog-push
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57%. OPERATOR 7] &

3. Wa AT QY X~ o] X & Fx31+= CatalogSource S B A E
9 2E S AHga] eHAES AT

mlru

A olgt t}-3-oc apply & =

CatalogSource YAML 2] <]

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

name: cs-memcached

namespace: default
spec:

displayName: My Test

publisher: Company

sourceType: grpc

image: quay.io/example/memcached-catalog:v0.0.1 ﬂ

updateStrategy:

registryPoll:
interval: 10m

€@ CATALOG_IMG <152} 517 o] Aol L83t o]l x| 714 7] Ak Zimages 44 Tt

N
N
iy
f
N
B>
[>
i
J
[°]
zd
L
i)

$ oc get catalogsource

=49 9
NAME DISPLAY TYPE PUBLISHER AGE
cs-memcached My Test grpc Company 4h31m

1. 7t 235 A1-8-3}o] OperatorE A X 3§t}
a. OperatorGroup S H A E E A olsliloc apply BH T+ ¢ £EL AH85t] AAA T}

OperatorGroup YAML 2] <]

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

name: my-test

namespace: default

spec:
targetNamespaces:
- default
b. Subscription S B A E Z A o]5l7 oc apply & == Y £ AHEsto] AT

Subscription YAML 2] o

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

metadata:
name: catalogtest
namespace: default

spec:
channel: "alpha™
installPlanApproval: Manual
name: catalog
source: cs-memcached
sourceNamespace: default
startingCSV: memcached-operator.v0.0.1

2. A4 Operator7} A3 F21A AP}

a. Operator 15 & 2.
I $ oc get og
2 o

NAME AGE
my-test 4h40m

| m‘lN'

b. CSV(Z @28 AH 2 v A)E Sl

i

I $ oc get csv
R

=
NAME DISPLAY VERSION REPLACES PHASE
memcached-operator.v0.0.1 Test 0.0.1 Succeeded

c. Operator?] PodZ #<lgy .
I $ oc get pods
=9 o

NAME READY STATUS RESTARTS AGE
9098d908802769fbde8bd45255e69710a9f8420a8f3d814abe88b68f8ervdj6 0/1
Completed 0 4h33m

catalog-controller-manager-7fd5b7b987-69s4n 2/2 Running O
4h32m
cs-memcached-7622r 11 Running O 4h33m

5.8.4. Operator Lifecycle Managerj| /] Operator 4 23| o]| = | 2 E
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5%. OPERATOR 7l &
eldl 2 oln| x| A 72T A XS F5 0 7 A 31X] ¢&kolx Operator SDKo|| A OLM(Operator
Lifecycle Manager) 532 A8 3o Operator f 2d 0| =& A &5 H| 2ES 4= JdFU T

run bundle-upgrade 3¢ 3 &2 HA WA o] ME o|u| X & 2 A 35lo] A H Operator7l A njdoZ
dadol=d e g e A A4S AESFh

AP @ AL
e run bundle 319 W& & A1-8-3 A4 71 OLM A X] ¢} $H7] OLM=} A Operator A %]

e Bl S oju]x|o] A X ¥ Operatore] 4 v do] AR

Azt
1. OLMS& AF8-3l] Operator7} o}#] A2 5 A] 42 7-¢-run bundle 3} 9] 3 & A3t AU 71&
OLM A X ¢} 3t o] d A& A XAyt
3l
OLME AFg3te] o] d Ao 5ol HAd A5 722 SXo A Fxst= <l
gl 2 ou A o] g ol =3t = HA WEo] Qlojok At 2183 oW 7]
2 CSV(ZB &Y AHE B A)E A3 ste Qg 2ol A HA HES oW Fx=
= run bundle-upgrade 3} 9] 8% & A3 31H H A 2=E2] pod7} A=l gt
o 2 Eo] o] d HE o] R & A A 5le] Memcached Operatorell th-& run bundle 3] 832 A}
48 5 A&t
I $ operator-sdk run bundle <registry>/<user>/memcached-operator:v0.0.1
=49 4
INFO[0009] Successfully created registry pod: quay-io-demo-memcached-operator-vO0-
0-1
INFO[0009] Created CatalogSource: memcached-operator-catalog
INFO[0010] OperatorGroup "operator-sdk-og" created
INFO[0010] Created Subscription: memcached-operator-v0-0-1-sub
INFO[0013] Approved InstallPlan install-bqggr for the Subscription: memcached-
operator-v0-0-1-sub
INFO[0013] Waiting for ClusterServiceVersion "my-project/memcached-
operator.v0.0.1" to reach 'Succeeded' phase
INFO[0013] Waiting for ClusterServiceVersion "my-project/memcached-
operator.v0.0.1" to appear
INFO[0019] Found ClusterServiceVersion "my-project/memcached-operator.v0.0.1"
phase: Succeeded
2. 341 Operator B ol W5 o] V| X & A7 5t A 23 Operators ¢} 1| =gt

$ operator-sdk run bundle-upgrade <registry>/<user-/memcached-operator:v0.0.2

)

o

INFO[0002] Found existing subscription with name memcached-operator-v0-0-1-sub
and namespace my-project

| m_m,
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INFO[0002] Found existing catalog source with name memcached-operator-catalog
and namespace my-project

INFO[0009] Successfully created registry pod: quay-io-demo-memcached-operator-v0-
0-2

INFO[0009] Updated catalog source memcached-operator-catalog with address and
annotations

INFO[0010] Deleted previous registry pod with name "quay-io-demo-memcached-
operator-v0-0-1"

INFO[0041] Approved InstallPlan install-gvcjh for the Subscription: memcached-
operator-v0-0-1-sub

INFO[0042] Waiting for ClusterServiceVersion "my-project/memcached-
operator.v0.0.2" to reach 'Succeeded' phase

INFO[0042] Found ClusterServiceVersion "my-project/memcached-operator.v0.0.2"
phase: InstallReady

INFO[0043] Found ClusterServiceVersion "my-project/memcached-operator.v0.0.2"
phase: Installing

INFO[0044] Found ClusterServiceVersion "my-project/memcached-operator.v0.0.2"
phase: Succeeded

INFO[0044] Successfully upgraded to "memcached-operator.v0.0.2"

3. A X9 OperatorE &gt}

I $ operator-sdk cleanup memcached-operator

F7teas

e OLME A}-£-3 7]= Operator A X

5.8.5. OpenShift Container Platform 1] 3} Operator 3 314 | o

za

Kubernetes= $& g2 2 A A AE 54 APIE F7]14 2 & AHE-31A] k&t
Operator7} ¢ o] 4 A}&-5 X k= APIE A}4-3l= 7 ¢ OpenShift Container Platform
28 2E 7L A A dE Kubernetes Bl 0 2 g ol=d § ¢ o] 3 AFsA &% 7 AFY
o},

Operator 2+ AF+= Kubernetes & A o 4] 1 o] A}-8-5]#] ¢ki= APl ule] 18 o] A 7}o]
=2 AEs3 H o4 AHS H A %71 AR E APIE AL8-814 =% Operator Z2 A =
£ AN B E fA 8= Aol FHFU Operatorg} S35 A i+ FF ¥ 2] OpenShift
Container Platformg 2 2] 2 35}7] A || OperatorE g Hl o] Esl= Ao =HU T}

OpenShift Container Platform v] A ol A APIZ7} Al A = A A A APISE Al S A5 S8l 2H v A A
A3 =] = Operator7t ] o] Al & 25314 &7 FUth. Operator 2/d }= Operator A}-8-2} 9] ¢
2 WA 517] 918 API AL 9 9 A A E 8312 Operator ZZ A EE ¢ d| o] Ed o} gt}
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5%. OPERATOR 7] &

e AR

tol @A AHE S APl i@ A7 LA A s dsUnd. d= 2
AA S vy A7t A3 gy

el

o

Operator?] o]l E A 1 E 3¢
2] 2ol A A A2 A 5 API

¢

ﬂllﬂl
X
ofr

APIRemovedinNextReleaselnUse

OpenShift Container Platform2] t}2- & g 20 A A 7 2 API
APIRemovedinNextEUSReleaselnUse

OpenShift Container Platform EUS (Extended Update Support)?] o4& 22| 2o A A A =2 API

8 2H #2 A7 -2 B A 2] OpenShift Container Platform e 2 ¢} 1d o] =35} 7] A o] OperatorE 4
A& 734t 222 B A3 535 = Operator Bl d o] A X = o] JJ=A] &Rlalof gt o] A v 9]
OpenShift Container Platformol| A Al & A2 4= 9 =5 Operator ZZ A E E ¢ o] A1 5 X &7
U A AD APIS} §HA] Al A 8 oF 81= 72 9ol & Operator ZZ A E £ ¢JH|o] Esl= Ao 25Ut

2 Ao A= A A7 23 E A &= OpenShift Container Platform B A o] Operator B A& A X] 3}
A =5 3t ol =)ol Utk o] g @A E A std e A7 A A 2] 2ol AX € Operator &
7 535 A 2= A 1A 2] OpenShift Container Platform o & ¢ a8 o] =3 4= gl Ut

o] A z}l+= £ A OpenShift Container Platform v] A o] 4] & Al| v] A 2] Operator7} Al 2 531K L=
735 = &t Operators vl 3] o st= F 2] 28 v S 4 2] s'H Operator7t 51§ 9] 2] -0l
A= SFH2EH A9 Fhg 2 19 A H K| grolof ).

o

8 2H #Z A7 APIZE G o] A A H A &= FF OpenShift Container Platform vz
o7 Qadgol=d u t o] AL H A &= APIE A18-5l= Operator= Q23 a2
ol #82<Q 9FS v 5 AU h Operatorrt § o] 3 A-8-5A] ed+= APIE AHE-8h= 4
< #| ¢ W] Operator T4 Eo] 4] thg 44 748 of g th.

AR 8T AV

® 7] Operator Z2 A E

Az

. £4 Operator 1S o] A Y5 &3 EA Z 2H vl A o] 5 9] OpenShift Container Platform
o A &ul2 A 5314 ¢k= 79 Operator7t 335 = H 4] v o] OpenShift Container
Platform& +4 3 t}. Operator Z 2 A E o] CSV(Z & 2H A H]| 2 | A )| A
olm.maxOpenShiftVersion 2] & A A 5lo] A X% OperatorE 38 v|FA o & ¢ ag o]l =3}7]
Aol A A7 Eel2H & dad ol =sHA XS .

o

Operator HE B A o] o] & WA A 25T 5= gl= A S0l gt
olm.maxOpenShiftVersion 34} & A}-&-3]of gt} |2 A= &£ FHo)
AXdE FY2HEJadol=d FlsUth. ol A D fFad dadol= A=
E AlFsHA o Fej2H #E &7t Operators A AstA Fe| 2 HAS P2
dol=a 4 AdHFYh

olm.maxOpenShiftVersion 4] o] ] += CSV <] ¢

I apiVersion: operators.coreos.com/vialphai
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kind: ClusterServiceVersion
metadata:
annotations:
"olm.properties": '[{"type": "olm.maxOpenShiftVersion", "value™:

<cluster_version>"}]’

ﬂ Operatori} %35 = 3 d] OpenShift Container Platform 22 2 y{A L XA g} 9
Eo] valueE 4.92 A4 3lHA o] HES Fe2Hol| A X & o OpenShift Container
Platform WA 490l Ao R FHAHE o= F syt

2. M5 9] Red Hat #| 3 Operator 7} 2 219 Bl 25 == A A A 7:1—,— L &S HMA
Operatoro] 3l &35 = OpenShift Container Platform v & & 3+ 4 3y E}. o] AL Al&35}
™ Operator7} OpenShift Container Platforme] d] 4 33 v A & 4o = = Jlg = a9 vt
g

e

al

o] @Al+= Red Hat A| 3 7}2 = 19| 4] OperatorE AA & "7t fF 2. i Eo]
AR A A FtEE 2o Wl £ A1 A5 o] dAE AU E = AFUT AA S
42 "Red Hat A & Operator 7122 1"2 F X314 A 2.

a. X =24 E 9] bundle/metadata/annotations.yaml 3} ¢ o] com.redhat.openshift.versions 5
Ag AR

% 3} B d o] 2l = bundle/metadata/annotations.yaml 3} 2] <]

I com.redhat.openshift.versions: "v4.7-v4.9" ﬂ

b. M Eo] 335 A &= OpenShift Container Platform Bl d 0 2 A2z ¢ - = slajd
Operator HE o]n| x| 9] 4= 2 A3 com.redhat.openshift.versions 2} S A& 3} <l
2 o] u| A 7} A H ol of YUt} o] & S o] Operator SDKE ALt Z2AEJF A H A4
bundle.Dockerfile 321 2 ¢} g] o] Eg T},

e

Gl wdez A3

rlr

9=

33} ¥ A o] 9) = bundle.Dockerfile<] <

I LABEL com.redhat.openshift.versions="<versions>"

@ 7 == v oz AAPY G (ol: vATv49). o] AH 2 Operator Wl 3l oF 3}
£ Zel2e A g gelsha 89 2] i Fe 26 v el /e 0] Operator
FEA DA Sk

o] A A ] A <] OperatorE WS35 Quo|Ed Bl AL v £ Fl2 210 AA S 5= Y5

7}El A

4

o]=x Operator Hl T 7lo] Toj| A OpenShlft WA #e

e A X9 Operator g o]|E
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5%. OPERATOR 7l &
® Red Hat A & Operator 71221

58.6. F7F gl &~
o W= Ao ot AA 3 Ul -§-2 Operator 228 4 9] 2 9| 7] A F2& FZ3HAAL.

o opmwHL ALgste] WS o] u| 42 QlE] 2 o] u] A o] F7kat ol Tl g Al Bl 82418 1
CEEASEERTEE ST EY

® X g Operatord] ¢ 18 o] =7} &5 3= 2] o) i & 244 & W] &2 Operator Lifecycle
Manager A Z=2 8 FZX3HAQ.

5.9. 2510 7}= & AH§-8lo] OPERATOR 5

Operator 24 A= Operator SDK9] 23 o] 7= E& A} &-31o] t}3 AL 53

m
RS
s
o)y
L
£

® Operator Z2 A Eo & @ 77} 13 Sul=A A7IAHAJA=A gy

® OperatorE /1A 5 A= il di g AL AL HE

591 25712 E AR

Operator SDK bundle validate 3} ¢] 3 & Zel=x 2 x| g3 22 HE g 2 974 HE o]y
A& AZT 4 YA 9 scorecard HH S A1L31H A 7 2 HAE o|n| X E 7|uk O 2 Operatordi] 4]
H2AEES A3 3 5 JFUh ol g3 H|AEE AF0] 7l o8] AP HEE LA HAE o|uj x| Y
A Fagy

2-310] 7=+ OpenShift Container Platformz} 7+o] -4 & Kubernetes 22| 2~ o] ] 3t N A 2 A3-S
ALg-ste] Ay A 7 P o 230 7t== 7 | 2E & Pod Yol A 23319 3| d Podoll A 217}
AAHIEH2E A7 242 AP 230 Fl= o= 7] 2 g 2 E 2 OLM(Operator Lifecycle
Manager) Bl 2E7F U5 o] glon 2182 A o] Bl 2E o] & AP st= WA= AT AU

230l 7lE Az

1. #48 CRAHEA A 9] 2142) % Operatord] 283 2 E 2222 AT

2. Operator v] £ o] ZE ] AH 0|4 E WA sle] API XY g3 &L 7| S5 HAEES AYF
Yt

3. CRe] w7l H AL
23510 7L= HIZE X = H A E 52l Operator®] e & 714 314 &1t} Operatorel o gk
Operator ! CRAA & 250 7L= A o] F 9 £ HoldUth. 22U HEEV 2|2 A S 98 27
ARSI REHLZEYLT F AFUT

scorecard *§ & L&

I $ operator-sdk scorecard <bundle_dir_or_image> [flags]

2510] 7h=0] &= Operator W50 )@ T 224 ] A= EE WS oful o] Fol i@ 91X A5/t o g
Ut
Ee o] U@ AT N S-S HelH the S AWt
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I $ operator-sdk scorecard -h

5.9.2. 2590 7} = 44

230] 7t Bol Mo 22 T FHAF WY 2L PR 5 dE FAS AU H2E
£ bundle/ o] & E 2] o] 91+ make bundle & 2 2 WA 5 =config.yaml -4 34 2 7+5 ).

./bundle

L tests
L scorecard
L— config.yaml

s10) 72 T4 31 o) A

kind: Configuration

apiversion: scorecard.operatorframework.io/vialpha3
?_
_%_

metadata:
name: config
stages:
- parallel: true
tests:
- image: quay.io/operator-framework/scorecard-test:v1.10.1
entrypoint:
- scorecard-test
- basic-check-spec
labels:
suite: basic
test: basic-check-spec-test
- image: quay.io/operator-framework/scorecard-test:v1.10.1
entrypoint:
- scorecard-test
- olm-bundle-validation
labels:
suite: olm
test: oim-bundle-validation-test

VA2 2307l AP F A= A HEES F AP, 230 7= 74 AL v F=E=H
I 2ol AIAEE o
T4 9= Description
image HAES TEsE AH oY ov A o] & HAE
entrypoint Hl2EZS A7) 8] Bl2E oln A oM T&2HE H9H 2 s
labels AYLHAES AE st 250 7hE A o] e AR AL 9 2k

593.71 & AlF L5 JtE H 2 E
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2F0] e EF RSV HAE = 22 2 OLM(Operator Lifecycle Manager) =+ 2 3)0 2 =
w8 Abd Qo) b 2 E ) 31 A2 H U
X516 712 H2E 2 S

HZ2ZE Description zZe o5

ol HHAEo|AM &=
o] gl&x)o] spec E=o] JJEA &

Spec Block Exists Z 2o A E 2E CR(AFEA A

Qg o,
¥517.0LMY2ZE S RS

E“}'\E

Description

basic-check-spec-
test

e ol

Bundle Validation o] H|2AEAE 2Fo] 7l E AdadE =W
UHAEE HSIHTE HE 2
THZE A3 E€ 437 22 2 A5 golEy 9

F A4 7 3 o,

Provided APIs Have
Validation

o] HAEo| A& Al 38 CRe] CRD(AFEA A ¢ gl &2 A
o])ell 5 Alde] x3He] o] 9laL CRelA &4 = 7} spec
4 status 2 =< g A F o] A=A A

Owned CRDs Have
Resources Listed

o] H 2~ E ¥ cr-manifest 342 &l 713 7t CRY
CRDo}| A} CSV(ClusterServiceVersion)¢] owned CRD 4]
A<l resources &9 Al o] =R GG Th H S E
A resources A Aol Y& ¥ A &2 AHE-HE Bl TA S
HHAE 8 A AQE ARl e 2l AanE YE YT
o] H|AEE F#37] S = AbE A7 27 22 A &
resources A A& -4 8| oF gt}

Spec Fields With o] Hl2E o] A= CRspec A9 R E ) CSVel U
Descriptors B g AR}y g=x ol g

Status Fields With
Descriptors

12

e *é”éxﬁ} A=A QJ%‘HEP.

5.9.4. ~30] 7l= E 23

olm-bundle-
validation-test

olm-crds-have-
validation-test

olm-crds-have-
resources-test

olm-spec-
descriptors-test

olm-status-
descriptors-test

7] & Kuryrstomize 3! Al E = init 8 % 2 23 3t 5 Operator SDK| 4] AAF U A H 7] &
bundle/tests/scorecard/config.yaml 3} Y & = A] A}1-8-35}] Operatorol] 3] 23 o] 7= &3 A 3P 517

o] 2 bl iE Ao 2 £4 T S AxUTh

A 27 Av

® Operator SDKE A}-8-3}o] Operator ZZ 24| E A 4]

EZZAX

1. Operators] thg W5 vl 2 & 2 vetdlo] 8 S A 871} oA A4

o
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I $ make bundle

o] W & 43 35lH H| 2 EE 233l ] scorecard & o 4] A&t HE v Eld| o Elo] &2F
o] 7t= FA o] AAF o 2 F7HE Y

2. Operator &) 3 2332 AR = HE o|u| A o] ol g 2Fo] 7t=& AP F o

I $ operator-sdk scorecard <bundle_dir_or_image>

5.95. £2350] 7l= &9

scorecard & o] --output S 2= 2F o] 7= A3 &2 2] Stext == json 5 U E XA

d] 5.3. JSON &8 x7}9] 4
"apiVersion": "scorecard.operatorframework.io/vialpha3”,
"kind": "TestList",
"items": [
{
"kind": "Test",
"apiVersion": "scorecard.operatorframework.io/vialpha3”,
spec" {
"image": "quay.io/operator-framework/scorecard-test:v1.10.1",
}

———

"labels": {

"suite":

olm",

olm-bundle-validation-test"

"entrypoint": [
"test":
b

"scorecard-test",
"olm-bundle-validation"
"status™: {
"results": [

1,
{

"name™": "olm-bundle-validation",

"log": "t|me=\"2020-06-1 0T19:02:492\" level=debug msg=\"Found manifests
directory\" name=bundle-test\ntime=\"2020-06-10T19:02:492\" level=debug msg=\"Found
metadata directory\" name=bundle-test\ntime=\"2020-06-10T19:02:492\" level=debug
msg=\"Getting mediaType info from manifests directory\" hame=bundle-test\ntime=\""2020-
06-10T19:02:492\" level=info msg=\"Found annotations file\" hame=bundle-
test\ntime=\"2020-06-10T19:02:492\" level=info msg=\"Could not find optional
dependencies file\" name=bundle-test\n",

"state": "pass"

| disaasez9 2799
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Image: quay.io/operator-framework/scorecard-test:v1.10.1
Entrypoint: [scorecard-test oim-bundle-validation]

Labels:

"suite":"olm"
"test":"olm-bundle-validation-test"
Results:

Name: olm-bundle-validation
State: pass

Log:

time="2020-07-15T03:19:02Z" level=debug msg="Found manifests directory"
name=bundle-test

time="2020-07-15T03:19:02Z" level=debug msg="Found metadata directory"
name=bundle-test

time="2020-07-15T03:19:02Z" level=debug msg="Getting mediaType info from manifests
directory” name=bundle-test

time="2020-07-15T03:19:02Z" level=info msg="Found annotations file" hame=bundle-test

time="2020-07-15T03:19:02Z" level=info msg="Could not find optional dependencies file"
name=bundle-test

al

e

2 Y2 o) ApeFe Test £ ol oh23} A gk,

o

59.6.HX2E Ad]

2 30] 7= H|AEE= --selector CLI Z g 2 & 9 & 9
H

el B2 A ste] e g Ay Eea
2 AAQ A o £3i0] 7= 74 vHelo] £ H2E

| 7F 25 A3 gyt

HEEe w28 o2 AP H A HEE A3 250] 7LE | o] A H o A5 &3 E+= stdoutdll 715
Fue.
A~

1. &Y " 2 E(4: basic-check-spec-test )& 4 9 5} 2] H --selector 2| 1 & Al-§-3l] HIZEE
AU

$ operator-sdk scorecard <bundle_dir_or_image> \

-0 text\
--selector=test=basic-check-spec-test

2. 2E =3 23 (°]: 0lm)S A 3l2]H 2 E OLM H| ZE o A A}§-3}= eH2 & A A P o

$ operator-sdk scorecard <bundle_dir_or_image> \
-0 text\
--selector=suite=olm

3. A MY HEEE A9 b3 &3 AHE-5t selector 28| 12 HIZE o] 55 AA Y
o,
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$ operator-sdk scorecard <bundle_dir_or_image> \
-0 text\
--selector="test in (basic-check-spec-test,olm-bundle-validation-test)'

590.7. HE HXEE &3

Operator 4 AHi= 230] 7h= 74 HA L AHS-3to] Bl 2E0] WE o) WAl S P2 5 Agoh BAl=
74 shelo) Aol H Aol et £ A ez AW P @Al HAE Z2 3 74 7153 parallel 47
o] Zgs o] Y&y

7|BA o 2w EX A oA HA A O = parallelS false= A g A9 dAlo] HIZEE LA 5o A
o4 —Lr/ﬂ o wtg} FAH o2 APFHUh H 2EE o) iR APt FHEVA 2 F 5 285t
E31A] ¢ = 3= 83U

2} HAES 43 Aelshes A shE WA s 5 g

Z2A 2

e AT A HZENEE IR A3 5L dAlo HI2E N EE ¥ 33131 parallel2 true=
AR

apiVersion: scorecard.operatorframework.io/vialpha3
kind: Configuration
metadata:
name: config
stages:
- parallel: true ﬂ
tests:
- entrypoint:
- scorecard-test
- basic-check-spec
image: quay.io/operator-framework/scorecard-test:v1.10.1
labels:
suite: basic
test: basic-check-spec-test
- entrypoint:
- scorecard-test
- olm-bundle-validation
image: quay.io/operator-framework/scorecard-test:v1.10.1
labels:
suite: olm
test: olm-bundle-validation-test

Ao 453 2310] FhEE B 2ES} BF $EE WAA /g F
$E2E7t 24 webd S g h

o HXES A oA YA T
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o HzEN B R ALE X AP 58

o HZEJA H2E 283 34 gl 215 7|1 S51A 93 JSON g4 2 2 vialpha3 23 o] 7l=
=444

e HZEJ|A /bundle?] 3 vI2E FA A= WS TH=E 7HAE = A&
e HIZEJA F2LH Ul FTo|AE A2 S AH8-5to] Kubernetes APl o)Al 28 = Q)5

H2E olu A7t 9l AW S B2 A9 e ey ol ALE R Jo] HAES F4 e 5 daU

[>

T el Al = Gooll A A 3 AHS-AH A 9] Bl 2E o] APy

o] 5.5. AF8-2} A o] 25 0] = H A E o A
// Copyright 2020 The Operator-SDK Authors
/
// Licensed under the Apache License, Version 2.0 (the "License");
// you may not use this file except in compliance with the License.

// You may obtain a copy of the License at

/

// http://www.apache.org/licenses/LICENSE-2.0

/

// Unless required by applicable law or agreed to in writing, software

// distributed under the License is distributed on an "AS IS" BASIS,

// WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
// See the License for the specific language governing permissions and

// limitations under the License.

package main

import (
"encoding/json"
"fmt"”

"IogH

"os"

scapivialpha3 "github.com/operator-framework/api/pkg/apis/scorecard/vialpha3"
apimanifests "github.com/operator-framework/api/pkg/manifests”

)

// This is the custom scorecard test example binary

// As with the Redhat scorecard test image, the bundle that is under
// test is expected to be mounted so that tests can inspect the

// bundle contents as part of their test implementations.

// The actual test is to be run is named and that name is passed

// as an argument to this binary. This argument mechanism allows
// this binary to run various tests all from within a single

// test image.

const PodBundleRoot = "/bundle"
func main() {
entrypoint := 0s.Args[1:]

if len(entrypoint) == 0 {
log.Fatal(""Test name argument is required™)
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}
// Read the pod'’s untar'd bundle from a well-known path.
cfg, err := apimanifests.GetBundleFromDir(PodBundleRoot)
if err != nil {
log.Fatal(err.Error())
}
var result scapivialpha3.TestStatus
// Names of the custom tests which would be passed in the
// "operator-sdk’ command.
switch entrypoint[0] {
case CustomTest1Name:

// Convert scapivialpha3.TestResult to json.
prettyJSON, err := json.Marshallndent(result, ""," ")
if err != nil {

log.Fatal("Failed to generate json", err)

}
fmt.Printf("%s\n", string(prettyJSON))

[S——

result = CustomTest1(cfg)
case CustomTest2Name:

result = CustomTest2(cfg)

default:

result = printValidTests()

}
// printValidTests will print out full list of test names to give a hint to the end user on what
the valid tests are.
func printValidTests() scapivialpha3.TestStatus {

result := scapivialpha3.TestResult{}

result.State = scapivialpha3.FailState

result.Errors = make([]string, 0)

result.Suggestions = make([]string, 0)

str := fmt.Sprintf("Valid tests for this image include: %s %s",
CustomTest1Name,

CustomTest2Name)

result.Errors = append(result.Errors, str)

return scapivialpha3.TestStatus{

Results: []scapivialpha3.TestResult{result},

}

[S——

const (
CustomTest1Name = "customtest1”
CustomTest2Name = "customtest2"

)

// Define any operator specific custom tests here.
// CustomTest1 and CustomTest2 are example test functions. Relevant operator specific
// test logic is to be implemented in similarly.
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func CustomTest1(bundle *apimanifests.Bundle) scapivialpha3.TestStatus {
r := scapivialpha3.TestResult{}

r.Name = CustomTest1Name

r.State = scapivialpha3.PassState

r.Errors = make([]string, 0)

r.Suggestions = make([]string, 0)

almExamples := bundle.CSV.GetAnnotations()["alm-examples"]
if almExamples =="" {

fmt.Printin("no alm-examples in the bundle CSV")

[S——

return wrapResult(r)

}

func CustomTest2(bundle *apimanifests.Bundle) scapivialpha3.TestStatus {
r := scapivialpha3.TestResult{}
r.Name = CustomTest2Name
r.State = scapivialpha3.PassState
r.Errors = make([]string, 0)
r.Suggestions = make([]string, 0)
almExamples := bundle.CSV.GetAnnotations()["alm-examples"]
if almExamples =="" {
fmt.Printin("no alm-examples in the bundle CSV")

}

return wrapResult(r)

}

func wrapResult(r scapivialpha3.TestResult) scapivialpha3.TestStatus {
return scapivialpha3.TestStatus{
Results: []scapivialpha3.TestResult{r},

[S——

}

510. 27844 E= @d == S 2E A 2 X

ofr

OpenShift Container Platform & £2H+= o8 ==
wEE A e H-HARER 7Y 5 dEU T B
ol 1k W5 B o Aok 270 AL F A
A8 2453 A% AL+ 2lolok Y.

AFR 8= HA(ZL7H8A) R =2 FA S ALY 9
X E OpenShiftglail = 3= 9d == F82H
.mEbA T = Z 8 A A X " Operators

2 7
oy
S

T

OpenShift Container Platformol] #| 3¢ S8 2 ¥ 327184 2= APlo)] A 4] 23} Operator 2 A=
Operator SDKE A}-8-3}] Operator7} HA == H|HA 2. = 5 s o] S 2EH A2t EZ 22X E AT
T AFUL A A Fe2H EZZ A E AE-319] Operator @ #2]3}:= Operand £ A 2= 25
el 2l a2 8 7 ALGS EZ 2RO 7 AR 2d 2 A5 A sk AHE A A 9] Operator =2 & 71
Wk AEFU

5.10.1. & 28 127184 R= API A B

OpenShift Container Platform& Operatoro] A ¢l Z2} EZ 2 X2 7R 3l= U] A8 5+ U&= F e 2H
37184 RE APIE AT UT A= API= Q1 Z 21t A d S8 2 JAA R E H{d o
OLM(Operator Lifecycle Manager)<l| 4] #2]3}+= Operator= 27144 R =& 7|¥l2 2 Operand =+
A H = AR =5 b2 P8 oF st A5 A28 APIE A S = AFU T

¢l 3 &} APl A infrastructureTopology el = AEE Z ¢l == oA A3 5] 7] ¢k= ¢l Za} A n] 29
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71 A& L85, Yvb3E o 2 master o] 2] 9] role gloll i3t == A 7] 2 ZAIHgY
controlPlaneTopology 8l = ¢ dt& o2 AEE Z 2 == oA A3 == Operando]] tj g 7| X &
Yetdy o

73 9] 713 44 & HighlyAvailable 2, Operator7l o8] ;== S8 2H Y= 45 Uegdy .
SingleReplica 44 2 @4 == OpenShiftel 1 = 3= @Y == F & 2 F A A8 1 Operator= 32
7184 YL 98 OperandE A A = ¢ &2 JVeEpd U

OpenShift Container Platform 2 2] 2 3988 o}2 73 o] ujg} WA A] S 2H e BA R F2 7]gto
= controlPlaneTopology Y infrastructureTopology 48] 2 =& A4 3t}

e AEE Z¥ 92 A 47} 3 v]gto]H controlPlaneTopology 4 Hl 7} SingleReplicaz 4 g4
t}. 222 ¢ oW HighlyAvailablez= 43 g1t}

o FYR HAE 5700l AES ZdQ ==k A2 7AFUTh mehA
infrastructureTopology %3 Hl = controlPlaneTopology % €] o} 5 g o}

o Az} B A X 427} 10] A infrastructureTopology 7} SingleReplicaz A3 Pt} 28 % ow
HighlyAvailable= 44 gt}

5.10.2. Operator :Z 2 A E o] AP| A& o

Operator ZA A= T} o] 9} 7+o] A ut7 2l Kubernetes 7% 2 controller-runtime 2ol B 2] 2] & A&
sla] Operator Z 2 A E & ¢ d] o] E 514 Infrastructure APIo]] A 28 4= 5

controller-runtime ¢} o] B 2] ] ¢

// Simple query

nn := types.NamespacedName{

Name: "cluster”,

}

infraConfig := &configvi.Infrastructure{}

err = crClient.Get(context.Background(), nn, infraConfig)

if err !=nil {

return err

}

fmt.Printf("using crclient: %v\n", infraConfig.Status.ControlPlaneTopology)
fmt.Printf(""using crclient: %v\n", infraConfig.Status.InfrastructureTopology)

Kubernetes A} A <

operatorConfiginformer :=
configinformer.NewSharedInformerFactoryWithOptions(configClient, 2*time.Second)
infrastructureLister = operatorConfiginformer.Config().V1().Infrastructures().Lister()
infraConfig, err := configClient.ConfigV1().Infrastructures().Get(context.Background(),
"cluster", metav1.GetOptions{})

if err != nil {

return err

}

// fmt.Printf("%v\n", infraConfig)

fmt.Printf("%v\n", infraConfig.Status.ControlPlaneTopology)

fmt.Printf("%v\n", infraConfig.Status.InfrastructureTopology)

5.11. PROMETHEUS £ A} &-3}o] 7| E A3 Y HH T4
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o] 7}o] = o] A = Prometheus Operator @ Operator 24 2} A 3L A B Z A} 35} Operator SDKoJ| A A
Fot= 712 AlF BUE P A Aol da] AE o
5.11.1. Prometheus Operator #]

Prometheust & A2 A2 g HHY 9 731 EF1 YUt} Prometheus Operator= OpenShift
Container Platform3} 722 Kubernetes 7] 4t & Fﬁ] 2H A A8 5= Prometheus 28 2HE WA, +
A, A gdd.

Helper =t 7] 22 © 2 Operator SDKol| 21 2. Prometheus Operator7} vl £ H 2] 2 E 9| A A&
317] 913l A4 gk Go 7]k Operator?] A X & A5 0= AQ ).
SN2 A2 Ao WEY ==
Operator 24 z++= controller-runtime/pkg/metrics 2} o] .2 2] 2] 224 Prometheus g/ A 2= E 2 = A}
&3t AR Ao A XEANE F AFUH
AP 8 A

® Operator SDKE A}-8-3}lo] Go 7] 4t Operator7t A4 8

® Prometheus Operator (OpenShift Container Platform 2] 2 Hoj 7] 2 & o 7 u] )

1. Operator SDK 3 2 A € o] 4] config/default/kustomization.yaml 3} o] A o} 2- 3 o] 4] & A
AU

I ../prometheus

2. Operatord| A F7} A X E AN St= AHEA Ao AEE ] ZHAE AAFUL L dA A=
2138 2 widgetFailures =3 718 229¥ W42 A3 O3 AEEH 9 A7) A dlinit() 5l &
=gy

‘ o 5.6.controllers'memcached_controller_test_metrics.go file

package controllers

import (
"github.com/prometheus/client_golang/prometheus"

var (

S|gs k8s.io/controller-runtime/pkg/metrics"

widgets = prometheus.NewCounter(
prometheus.CounterOpts{
Name: "widgets_total",
Help: "Number of widgets processed",

W|dgetFa|Iures prometheus.NewCounter(
prometheus.CounterOpts{
Name: "widget_failures_total",
Help: "Number of failed widgets",
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func init() {
// Register custom metrics with the global prometheus registry
metrics.Registry.MustRegister(widgets, widgetFailures)

3 712 AEEY UL 24 FZoAA ol @ R AT AZ=ER M E g H= X 23S

2434t
| o] 5.7.controllers/memcached_controller.go file

(ctrI Result, error) {

// Add metrics
widgets.Inc()
widgetFailures.Inc()

func (r “‘MemcachedReconciler) Reconcile(ctx context.Context, req ctrl.Request)
return ctrl.Result{}, nil

4. OperatorE Y =32 Yy}

I $ make docker-build docker-push IMG=<registry>/<user>/<image_names>:<tag>

5. OperatorE v £3t}.

I $ make deploy IMG=<registry>/<user>/<image_name>:<tag>

6. OpenShift Container Platform & 2 H ¢] Prometheus Q1 2H 204 M| A2 R UHE 239

S5 Qe e g g uelyg Fol s AP
kind: ClusterRole
metadata:
rules:
- apiGroups:

Aul = ARG o) g aso] 20 WEY L 2aAT 5 Y Ao] YES QoS eds o Gt
name: prometheus-k8s-role

o 5.8. config/prometheus/role.yaml & &
apiVersion: rbac.authorization.k8s.io/v1
namespace: <operator_namespace>
resources:
- endpoints
- pods

- services
- hodes
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- secrets
verbs:

- get

- list

- watch

‘ o 5.9. config/prometheus/rolebinding.yaml ¢ & n}2i g

kind: ClusterRoleBinding
metadata:

name: prometheus-k8s-rolebinding

namespace: memcached-operator-system
roleRef:

apiGroup: rbac.authorization.k8s.io

kind: ClusterRole

name: prometheus-k8s-role
subjects:

- kind: ServiceAccount

name: prometheus-k8s

apiVersion: rbac.authorization.k8s.io/v1
namespace: openshift-monitoring

7. ") E ¥ Operatoro] tj gt 9 3! A& npeld

fllo

A4t
I $ oc apply -f config/prometheus/role.yamli
I $ oc apply -f config/prometheus/rolebinding.yaml

8. 23N Y Y 2sl o] 22 Fo] B8 A4 aa] 3l Q) 25 o] 2o t] 3 OpenShift 22 28 w1
B2 7Hs s g

I $ oc label namespace <operator_namespace> openshift.io/cluster-monitoring="true"

o
ol

® OpenShift Container Platform ] Z& oA W EE S 2] 5taL IRJAFY T AR XA ZAEE
g 2o A H o] (o: widgets_total 2 widget failures_total )& A8 4 &Y

5.12. 2t g B4 74
Operator9] lo| ZALo]Z F 2k, o & £90] Operatore] tj gt ¢ 18 0| =& S0l o JAAEA o7 719
JN2" 25 AP F AdFUh ol st Ay oA = B 5 & A9 sle] o 2 Operator JI2=H 2 7+ 7339}

S WA E oF Pt 28 A she] g 12" 2o A gk 24 A g sta g2 A dH A= v s EH A g
gE 7t ol 2 W2 71d oloj A A S 3T 5 dHFU

T HE A9 1@ Y F A 5 9on 247 4@ gagel dsyth

Leader-for-life

#d Podi= A1Al 5] &= -0l v /b 4 A A2 Abg-atel @ld 41 £/ th o] FHANAE A5
A9 xRzt dE 2 A E 75 S FAFU T ol el @ Ful & 2F 8 BaQlolet Pk 2
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IS AHE-5HA A 2lY A9 o] A dE = JdFHT o & 0 Y Pod7t $938HA 74U+
o 7% pod-eviction-timeout& 26 Pod7} := =0 A 2tA)| & 31 ol 2 W& 7= d] 2

Leader-with-lease
2lH Pode F7]138 2= ElY &8 A6 g 25 AL Fole A aAdid S 71t o] &
A= 7I1E Y7t 4 =HUES o Al Elu = o w2A A8 5 YA 5 oA 2FH B Rl
A& 75 A o] AU th ZHA 3 &2 Leader-with-lease Go A A E F x4 A L.

Operator SDKo| A = 7] 2% © & Leader-for-life #& & A}& U}t F 714 H = w4 o o) &
APAE FE5A AHE Al Ol A B S s =S Ju

4 Go

r

5.12.1. Operator @] & A& o

o} o A o] A = Operatorel] o g 5 7l ¢] 2]t] A& 342l Leader-for-life @ Leader-with-leaseZ A}
St Wy S RAF Y

5.12.1.1. Leader-for-life A &

Leader-for-life A 9] Wl-2] & & 51H leader.Become() = A] memcached-operator-locko] 2= 143
W& A7 stke] Operatoro A 2]t 71 € W 7hA] AA =5HA] Xt s Fu o

import (

"github.com/operator-framework/operator-sdk/pkg/leader"

)

func main() {

err = leader.Become(context.TODO(), "memcached-operator-lock™)

if err != nil {
log.Error(err, "Failed to retry for leader lock™")
os.Exit(1)
}
}
Operator7} 28 2¥ Y dA A3 5 %] k= 7 ¢ leader.Become()-2 Operator?] o] 52 &x& 5= 917]
el 2y AE S A5 7] A8 2R/ flol <] kg

5.12.1.2. Leader-with-lease 41 ]
2t A9 & 913 Manager 34 & A3l Leader-with-lease 73 & &4 3d + AFU -
import (

"sigs.k8s.io/controller-runtime/pkg/manager”

)

func main() {
opts := manager.Options{

LeaderElection: true,
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57%. OPERATOR 7] &

LeaderElectionIlD: "memcached-operator-lock™

}

mgr, err := manager.New(cfg, opts)
}

Operator7} 28 2~H oA A3 = %] ¢k o Managerol A 2t A€-& 913 74 W2 WA 317] 913
Operator9] Y| 2d o] 25 GA T 5= 7] £l A2 A] @ /& v Manager°]]
LeaderElectionNamespace 342 A A 3lo] o] Y| Y 2 o] 22 Qo] 4= AF UL

_E_

mT=
AE
=

513815 §4) 02 974 WUz AE =2 E vho] e o] 4

Operatorol O] & &l AA| 7] 2] g ] H=E & XA OpenShift Container Platform 4.8 o] ol 4] )|
AU 971 A vl 2 E 24 2 ALE-31o] 23 A A H Operator Z 22 E 7} 9l = 739 Operator SDK
EA Mg St ZRAES HE P2 o0 F vlo]ago|lAT  IFHT HE & 2] OpenShift Container
Platform 4.6 €] OLM(Operator Lifecycle Manager)®2] 7] ¥ = 7] & & 2] i }.

513.1. 3 717 & 2] wfo] 1@ o]d KX

Operator SDK pkgman-to-bundle & & OLM(Operator Lifecycle Manager) 3] 7] A] iU #| ~EZS
2 vlo] @ o] At B Ego] AUTh ¥F L 98 714 MUs2E QAH S A 9 O
HEld Jd= Zt YA ZE B dd g3 AES AU 2d b5 A D ZFHE g HE oA
Hed +5 AFY

o Z Eo] H 71X vy 2E §2] 9| X2 A Ed U3 t}-3 packagemanifests/ t] D E] 2] S 18] 514 A] L.
712 Y H 2 E 3 2] g o] o} o A

packagemanifests/
L— etcd

—o0.0.1

—— etcdcluster.crd.yaml

—— etcdoperator.clusterserviceversion.yaml
—o0.0.2

—— etcdbackup.crd.yaml

—— etcdcluster.crd.yaml

—— etcdoperator.v0.0.2.clusterserviceversion.yaml
—— etcdrestore.crd.yaml

L etcd.package.yaml

ulo] 1@ o] AL A3 5HA bundle/ Tt @ g 2 o] TF& HEo] A
Bundle & 2] g o]o}$9] 4

bundle/
— bundle-0.0.1
—— bundle.Dockerfile
—— manifests
—— etcdcluster.crd.yaml
—— etcdoperator.clusterserviceversion.yaml
— metadata
| L— annotations.yaml
L tests
L— scorecard
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L— config.yaml
L— bundle-0.0.2
— bundle.Dockerfile
—— manifests
| |— etcdbackup.crd.yaml
| |— etcdcluster.crd.yaml
| |— etcdoperator.v0.0.2.clusterserviceversion.yaml
| |— etcdrestore.crd.yaml
— metadata
| L— annotations.yaml
L— tests

L— scorecard
L— config.yaml

A3 E o] olot g Moz F s WE oA E g olFoz WEHyr,
® quay.io/example/etcd:0.0.1

e quay.io/example/etcd:0.0.2

F7tEas

® Operator Zd I Y= =71 A F2]

5032. 15 A2 7| A vy A 2E Z2 A E vlo] 18 o] A
Operator 2/ 2= Operator SDKE AH&-3to] 9| 7] A] v U | ~E & 2] Operator Z2AEE HE J 2
T2AEZ vlo] 1y o]l AT 4 AF Y
AHA 8 7 AHgE
® Operator SDK CLIZ} A =] €

o 71X U X2E g2 o] Operator SDKE Al-8-3}a] *]-8-9] Operator Z 2 A E A A

Azt
® Operator SDKE AH8-31o] 9 71A] v Y| 2E T2 A ES HE J2 02 nlo] 1y o]t HE
olu| A & At

$ operator-sdk pkgman-to-bundle <package_manifests_dir> \ﬂ
[--output-dir <directory>] \
--image-tag-base <image_name_base> 6

=z 2 A E 9 7] A v Y AE o] (: packagemanifests/ === manifests/ )2 ¢ X &
AR g

A Aba}: 7| 2A o 2 AR E ML bundle/ T AE E o) ] 23] 2A = A T.--
output-dir Z] 1 & A} &35t A QA= XA S 5 dFUh

o ¢ 9 —

¥ S o] A1 quay.io/example/etcd s} 742 o] A] o] & 9] 7]ulS A &3} = Z--image-tag-
base Z#25 A Ut} o] v A B2/ W E v A o] u}a} 4 XJEI 22l oS o
FgUth. o E So] AA HE o]u A o] &0] <image_name_base>:<bundle_version> &
Aoz AdgY
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57%. OPERATOR 7] &

e AAHARME AT Tz AP H=A FAPY T

I $ operator-sdk run bundle <bundle_image name>:<tag>

INFO[0025] Successfully created registry pod: quay-io-my-etcd-0-9-4

INFO[0025] Created CatalogSource: etcd-catalog

INFO[0026] OperatorGroup "operator-sdk-og" created

INFO[0026] Created Subscription: etcdoperator-v0-9-4-sub

INFO[0031] Approved InstallPlan install-5t58z for the Subscription: etcdoperator-v0-9-
4-sub

INFO[0031] Waiting for ClusterServiceVersion "default/etcdoperator.v0.9.4" to reach
'Succeeded’ phase

INFO[0032] Waiting for ClusterServiceVersion "default/etcdoperator.v0.9.4" to appear
INFO[0048] Found ClusterServiceVersion "default/etcdoperator.v0.9.4" phase:
Pending

INFO[0049] Found ClusterServiceVersion "default/etcdoperator.v0.9.4" phase:
Installing

INFO[0064] Found ClusterServiceVersion "default/etcdoperator.v0.9.4" phase:
Succeeded

INFO[0065] OLM has successfully installed "etcdoperator.v0.9.4"

5.14. OPERATOR SDK CLI #x
Operator SDK CLI( 3 = ¢l g #| o] )&= OperatorE t] {47 34 = == AA D AL 7| EQY U}

Operator SDK CLI ++++
I $ operator-sdk <command> [<subcommand>] [<argument>] [<flags>]

Kubernetes 7] 4t 2 2] 2 H (9]: OpenShift Container Platform)<l] o] 3t &2 2 &2 &} YA 2 A 3ho]
2)+= Operator &4 2= Operator SDK CLIE A1-&3}4 Go, Ansible === Helm< 7]uro & 1A
OperatorE 7| && 4= A HF Ut} Kubebuilder= Go 7] ¥t Operatore] 27| Z= £ F 4 0 & Operator
SDKol| 350 J&Uth = 7]1E Kubebuilder Z= A EE 1] 2 Operator SDK9} 87 A123 4= 910
H A& A dFHH

5141. 4%

operator-sdk bundle % -2 Operator {1 & v gld|o]H & &2 o}

51411 35

bundle validate 3} $] % 3 & Operator HE2 AZg o}

¥ 5.18.bundle validate =) =

ZH2 Description

,d
i

-h, --help bundle validate 519 =3 o tf g =& Y )
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ZH2 Description

--index-builder(: = WE oA & 7P A 23 ¢ Al ste EYUTH HE o n NS AES gt A1

&) Ut AHg 7153 -4 o docker(7] 271), podman == none) Ut}

--list-optional AlE 7tEE AE A Az 2 e A3 o] Tea2 A4 eH A= 71 Ae
=2 FFUoh

--select-optional(¥= 238k ez 7
&

2 3 &} £ 2hd Ae 719y ot --list-optional &) 2 & A}
&) g3ho] A 2

H
AS71E HEdyoh

5.14.2. cleanup

Agueh.

3 5.19.cleanup =31

o i Description

-h, --help run bundle s} 9] gF ol g =L SH Yk
--kubeconfig(##49)  CLI 2%40] 214 kubeconfig =+ 7 = ¢yt

-n--namespace (= ol FHR 2t A= A CLI 8 H S AP T =g o] =YYt
<)

--timeout <duration> A A Weo] &gd w7hx ) 7] sk= A 7FA Y o) 7] 2 7o 2m0s ¢ U o).

5143. ¢+ 5
operator-sdk completion 932 CLIE % & o] 214352 4A AT F A== A A= S AT

3 5.20. completion 3}9] 4=

59l B3 Description
bash bash ¢+5.5 A4 gt
zsh zsh 55 A4 Fth

3 5.21.completion =3 1

o i Description

-h, --help Ay EgE 2E U
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£

£ sd9 g 2syt

$ operator-sdk completion bash

JE

S

# bash completion for operator-sdk -*- shell-script -*-

| m‘lN'

# ex: ts=4 sw=4 et filetype=sh

5.14.4. create

operator-sdk create @ & 2 Kubernetes APIZ A sl A Y A7) Z =351 = 9 A E U

5.14.4.1. api

create api 5} ¢] 4 ® & Kubernetes APIS 27 Z =3}, 519 W& Linit ¥ 3 & A18-51o] 7] 33k =

ZA E oA A3 3] o} .

3 5.22.create api = 1

o i Description

-h,--help run bundle 3¢ B o] 3 =% E2JYh

5.14.5. generate

operator-sdk generate 83 2 53 WA 7| S &5l Z= EEMUAZES AAFYL

51451 H&

generate bundle 3} 9] 3% & Operator Z2 A Ed]] g3 L& 2] HE v 2 E, vEldo]H,
bundle.Dockerfile 3} 2 A A o).

e

al

dulz © Z generate kustomize manifests 5} 9] = 2 W %] 4 3851 generate bundle
59 ol AH-E = %} g Kustomize #|o] 25 A JU . 2} 27|38 Z 2 A E
4] make bundle 3 8 S A1-8-31o] ol WH S AU E APt E 53 T AFY
c}.

3 5.23.generate bundle =3 1

o i Description

b

--channels(¥#49) HEo] &t Alde 432 7+ 5594 7] 2312 alphas) Y

--crds-dir(F=149) CustomResoureDefinition mj Lz 29| 2= tjg e Yt
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o i Description

--default-channel (& HES 7 Ad P

2-d)

--deploy-dir(Z=4) v 3 2 RBACS} 2+2 Operator iU d| ~E4 ZE ddEH YUY o] g dE e =
—-input-dir ej 22 == v e b5y th

-h,--help generate bundle| o & =& iyt

--input-dir(:= 7<) Z1EWNES 9 ddE 9yt o] HeE e i E manifests o 2 e 2] o] 4]
o] --deploy-dir t] 2 €] 2] ¢} t} 51 o}

--kustomize-dir(& =} HE Y3 2~ E & Kustomize W] o] 2~ 2 kustomization.yaml 3} o] £33 ¢

<) e g durt 71 ¥ 4 2+ config/manifests Y o}

--manifests HE U 2ES YA T

--metadata HE v eld| o] 8] % Dockerfile S 44 HU th.

--output-dir(Z=2) HES 2T g gy

--overwrite HE v Eld o] 8 2 Dockerfileo] Q)= 7% g o]t} 7| 271 truegd Yo}

--package(+ 7<) W59 3714 ol F YUY Tk

-q, --quiet Ay Reg Aggyrt

--stdout AS US| 2ES BF 290 4Tk

--version(& =+ <) A7 WSl 9= Operatore] o v] A A MAd AUk A HES A stAY

x|
Operatorg ¢ 2| o] =3}= 74 $-oll vk A4 g o).

F7tEas
e make bundle g & & A}-8 35} generate bundle 31 9] 38 & & 5l= &¢o] £3H AR ZTEA
A= Operator HEH S F X4 A 9Q.
5.14.5.2. kustomize
generate kustomize 3} ] ™ & o]l &= Operatordl] tj 3+ Kustomize Hl o] E] S B A3l = 319 WH o] £33y
o] A&FY T}
5.14.5.21. 0y 2E

generate kustomize manifests 5} ¢] & & t} £ Operator SDK @ oA A E v US| AEE W =35+
g AH8-3}+= Kustomize #] o] 2~ 9 kustomization.yaml 3} 21 & config/manifests t] 2 € 2] o] /‘H AstAY
ThA] A4 §Huy o). W o] 27} A 3HA] @2 7Lt —~interactive=false S 12 A Q314 & A9 o] WL 7|
2R o7 oUI2E Ho]29 F 23 A Q42 UlMEdolgE gigd oz 33}
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57%. OPERATOR 7] &

¥ 5.24.generate kustomize manifests =

ZH2 Description

--apis-dir(Z#4) APl & H ol & sl FE B2 dYTh

-h,--help generate kustomize manifests<j o & =& =<9y}

--input-dir(£=19) 71 Kustomize ¥4 o] J & v dE g Yyt

--interactive false= % 519 Kustomize | o] 227} §li= 7§ AH8-#F 4 o] W gld o] Bl & &3}

=2 sd 9y ZEEEst EAY U

--output-dir(Z=}4) Kustomize ot & 24 & o dl H 2] Y U o}
--package(Z#+4) 3712 o] F 4t
-q, --quiet s REg AsE Yo

5.14.6. init

operator-sdk init @ 3 & Operator T2 A EE % 7|36l (A A |29 9 7] 2 ZZ A E ] gz &
oo} 2 & Yy} A} 27 F = P}

ol B e vhe whale ATt
o 3gT ol A2 5t
o Tyl g XA EZ7 U= PROJECT ¢
o =2 A EE Y 3t Makefile
o xAE F& 3] 3= go.mod 7Y
o U 2ZEE ALE-A A 9] 51+= kustomization.yaml 3}
o AA MYAZES oA & AHEA A 9 5t = W A
® Prometheus A X5 &4 3}3l+= ¥ A 9}
e A3 s main.go <Y

X 525.initZ¥g 2

ZH2 Description

--help, -h initg P ol g =& ==Yk

--plugins(&=+<4) ZRAES 2788 28299 o] 2 MAA Y A YU T AL 715§ F
aele

ansible.sdk.operatorframework.io/v1,go.kubebuilder.io/v2,go.kubebuil
der.io/v3, helm.sdk.operatorframework.io/v1 ¢ 4t}
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o i Description
--project-version Z2AE WA YYh AHE 7he s 32 2 2 7] 23121 3-alpha Utk
5.14.7. run

operator-sdk run 3 3 & t} %3 $H73 o] 4| OperatorE A| &3 5 A= AL AT

51471 HE

run bundle 3} ¢] 4 & -2 OLM(Operator Lifecycle Manager)2 A}
¥y

oo
-
£
g
il
ol
>
(@]
o
o
o
~+
(°)

i
=

3 5.26.run bundle =31

ZH2 Description

—index-image(ZA<€) WESAYT g2 oju A Yy} 7] & o] n] X = quay.io/operator-
framework/upstream-opm-builder:latest ¢ 1 o}.

--install-mode Operator CSV(Z & 22F M u] 22 v A)o| M X Q=& A2 Z=(q:
<install_mode_value  AlINamespaces =+ SingleNamespace)3 1 t}.
>

--timeout <duration> AR A S AP T 7] 27 2m0s ) Y Tt
--kubeconfig(& =) CLI 23 o)l A1-4-& kubeconfig s} 7 = Ut}

-n~namespace (27 o] Z#17} 9l A CLI 2.9 2 A8 e vl 9 2s o] =g o
=)

o 7153 A m=o) o 3k AA] g U] 82 Operator group W H 42 F23H4 A1 2.

5.14.7.2. bundle-upgrade

run bundle-upgrade 3} ¢] H ® & o] o] OLM(Operator Lifecycle Manager)& A} &3lo] S 2o 7
A 2] g Operators g 18 o| = o).

¥ 5.27.run bundle-upgrade =3} =
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57%. OPERATOR 7] &

3T

o i Description

--timeout <duration> Aag o= A s A7+ YTl 7] 2 7ke 2m0s ¢ Y o).

--kubeconfig(&=¥) CLI &% o) A1-&8 kubeconfig =9 7 =Yt}

-n--namespace (27 o Tej 17} Qe A9 CLI 992 Ae e v 2w o] A~
<)

-h, --help run bundle 319 W H o N =T EF YUk

5.14.8. scorecard

operator-sdk scorecard W & £~ 0] 7l= E& 235l Operator HES AF32 /AL 98l A<t
AHdS AFdU o] BB 2 st JIFE AHSsH, e W E olv A o] A v US| A E 9 v g o]
Bl 239 dag e dun. QAo o|n A gj27F 1o o|m| A 7t A o2 EA 3] oF ot

3t 5.28.scorecard = 1
3F

ZH2 Description

-c,--config(&#+4) 230 e A4 g FA2duUth 7| R A2 e
bundle/tests/scorecard/config.yaml<] Ut}

-h,--help scorecard % % o Ul =% E2 Y}

--kubeconfig(¥#4) kubeconfig 79 7 = ¢t}

L, ~list BE R

rr

B ESREES s

-n, --namespace (¥ =} B AE o]u A& AP vl o] APy Th

2)

-0, --output(==#-<) A & YU h AHE 7Hs @ ghe text(712:3)h) 2 json iyt

-, --selector(= = <¥) AYgd e 2EE A5t 2 A9 7]J Y

-s, --service- H 2Eo| AFgsF Au) 2 A YY) 7] Ezke defaulty v o
account(&#=1<)

-x, --skip-cleanup HAEFAYE T g ax FeE g gsdyrt

-w, --wait-time H2E7F s 2 g 7hA] o 718 A 7HE) Y Y k(e 3588). 7] -4k 3089 Y T
<duration>
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o ~30|Ft= B Ao B g A F U §L 2510 h= B S A}
Al

.
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6%3.Z 2 2 OPERATOR &x

67, &2 2 OPERATOR =

o] F% 7}o] = o X = OpenShift Container Platform?] o}7] 8l 3] 7] vl & &2 5= Red Hatol| 4] A| 23}
= Z 2/ 2E Operator & Q19 A gt} Z 2] 2H Operator= & PA|5A] =3 7| 2F o2 AR
31 CVO(Cluster Version Operator)dl 93] @2l gUth. ZAEE Zd<l o7 gl A o] gl 3t AAI g U 82
OpenShift Container Platform2] Operator & FZ34 Al 2.

Zd 2 A= B - ZH2H A A = o] A ol A OpenShift Container Platform 9] Z& 04 S8 2
E| Operators & 4 AFU o

e
K

Z 2] 2~H] Operator= OLM(Operator Lifecycle Manager) 2 OperatorHub<l| 4] & 2] 5}
A 9% th OLM 2 OperatorHub= OpenShift Container Platformo]| x| A&l 7] of = &
OperatorE A X @ A3 sl+= v] AI-&-5 = Operator Z & ¢ 9 2 o] AR YUt}

6.1. CLOUD CREDENTIAL OPERATOR

=3
CCO(Cloud Credential Operator)= &= 334 A4 542 Kubernetes CRD(AF&-A} A A 2]l A2
A o) = &A= Ul CCO+= CredentialsRequest CR(AHE-A} A 9] 2] & 2)d A 5 7] 35 o] OpenShift
Container Platform 74 @ 471 Ze|~E & A= v 233 54 Ado] J+= 9= T34 A4
THS AT T AFUL

install-config.yaml 3} o] A credentialsMode vl 71| ' =ol] T} 43 kS A 31H CCOE o] g R oA
AEstes 78T F AFUY =5 A Y 5HA] &7 credentialsMode w7/l =& W EA4 ("2 A
A3t CCO7L 71 & R = A 253yt

T2AE
openshift-cloud-credential-operator

CRD
e credentialsrequests.cloudcredential.openshift.io
o WY ol
o CR:CredentialsRequest

o 7

ol\

|

74 enAE
T4l 223 .

S
® CredentialsRequest Al &2 A 2] 2|42

® Cloud Credential Operator A &

6.2. CLUSTER AUTHENTICATION OPERATOR

=z

= 1

Cluster Authentication Operator= 2 2| o 4] Authentication A} &2} A 9] ]l A 22 A X 2@ 44 &
st g3S A st AT = AF
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I $ oc get clusteroperator authentication -o yami

TRAE
cluster-authentication-operator

6.3. CLUSTER AUTOSCALER OPERATOR

Xz

= 1

Cluster Autoscaler Operator:= cluster-api 35 A& A3l OpenShift Cluster Autoscaler vl £ & 3%
EEisieg

Z2AE
cluster-autoscaler-operator

CRD

o ClusterAutoscaler: 28 2H 9| 74 A5 =AY A2HAE Aol sl= G AA 222Uy
t}. Operatori= #2] & ] 9 23 o] 20| 4] WATCH_NAMESPACE 37 W 5=¢] gkl defaultzl=
ClusterAutoscaler ] A2 v+ g3 o).

o MachineAutoscaIer ol JALE XL aFL YA R 3 15, min @ max =7] 9 i3 A=
2AL Y S FA st FA = F4LS AUt A A= MachineSet e B A vt g} o g g
> A*qv}.

<

6.4. CLUSTER CLOUD CONTROLLER MANAGER OPERATOR

A
= 1

e

al
o] Operatori Azure Stack Hubol A 2 2] g Ut}

AWS(Amazon Web Services), Microsoft Azure & RHOSP(Red Hat OpenStack
Platform)ol] tj gt 71 & Z 2| H2 A1&a 5 A &H5U o

Cluster Cloud Controller Manager Operatori= OpenShift Container Platform Ao vl £ € 29 =
AEEZY A AE A5t Jd o] E o). Operator= Kubebuilder == & €] = 2 controller-
runtime g}o] B & 2] & 7]vt o 2 ). CVO(Cluster Version Operator)E 53l A x| g4y}

o719 = o 7+ 2 A&7 gL
® Operator
o Zohors 74 BAR

71¥.2] 6 2 Operator= metrics A H]| 2~ & 53| Prometheus A 31L& 3L A

i)
I
k)

T2AE
cluster-cloud-controller-manager-operator

6.5. CLUSTER CONFIG OPERATOR

B A
= 1
Cluster Config Operator+ config.openshift.ioo} &3 d o3 24 S F3a3 o
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6%3.Z 2 2 OPERATOR &x

e CRD= A4
o /1 AEA R B axE AF YT,
o ulo]zg o] H e X P

ZTRAE

cluster-config-operator

6.6. CLUSTER CSI SNAPSHOT CONTROLLER OPERATOR

Xz

= 1

Cluster CSI Snapshot Controller Operator+= CSl Snapshot ControllerE A X3} FA] &2 g

CSl Snapshot 1 E &2 = VolumeSnapshot CRD 2 HA| E £ 7HA| 5131 B-F WAk AA 9 A1) 2o

Aol 22 ¥l ik,

ZT2AE
cluster-csi-snapshot-controller-operator

6.7. CLUSTER IMAGE REGISTRY OPERATOR

=2

= 1

Cluster Image Registry Operatori= OpenShift Container Platform 8| x| 2 E 2] 9] @ A2~ A5 #
AUt 2EA S A6t A ZEZ S BE FAS AU

%] A & A] Operator= 28 2 oA &x 8 74 o] ulg} 7] 2 image-registry 2] 22 A2H 22 A4
Ut ol SHFE IFAE 7o AL S E 2B A IS YErd YT

2703t image-registry 2 228 F 9| 3Hs 6 AL T U= AHI FEEA ROoW BAAG B 227
°] 5] 51 Operatort= - 2H¥l %o] t) & PR S ALgsto] 2] 22 Aul & el ol =g h.

Cluster Image Registry Operator:= openshift-image-registry 1] 9 25 o] 2 )| 4| 23] =] & F 9] x| 9]
YA ZEZ J2H2E AP A 2EZ RE AR L A2 E FA2EFF U &5 o] 24
AU

ZZ2AE

cluster-image-registry-operator

6.8. CLUSTER MACHINE APPROVER OPERATOR

R=lpS)

= 1

Cluster Machine Approver Operator= 28| 2H A X & A YA == U3 S d CSRE A 502
sAFUH

A
A ZAEE ZYQA ==9| B9 LEX2EF == 9| approve-csr A H| 2= FE|2FH REXEFY
3] Fo] RE CSRE A5 o= FAFh

Z2AE
cluster-machine-approver-operator

6.9. CLUSTER MONITORING OPERATOR
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Xz

= 1

Cluster Monitoring Operatori= OpenShift Container Platform /g @tol vl 2 & Prometheus 7] 2 &
28 BUHY 292 #estx ool =gt

ZZ2AE
openshift-monitoring

CRD
e alertmanagers.monitoring.coreos.com
o WY ol
o CR:alertmanager

o 7

ol}l

o

e prometheuses.monitoring.coreos.com
o WelYLdolx
o CR:prometheus

o 7

ol}l

o

e prometheusrules.monitoring.coreos.com
o WYL ol
o CR:prometheusrule

o 7

ol}l

2 ql

® servicemonitors.monitoring.coreos.com
o WY ol
o CR:servicemonitor

o 7

ol}l

Lol
74 eBAE

I $ oc -n openshift-monitoring edit cm cluster-monitoring-config

6.10. CNO(CLUSTER NETWORK OPERATOR)

Xz

- 1

Cluster Network Operator= OpenShift Container Platform 2] 2HJ Y EYH 744 R 4AE A X
Hadol =gy

Na

6.11. CLUSTER SAMPLES OPERATOR

=z
= 1
Cluster Samples Operatori= openshift U] ¢} 25| o] 20] A ZH M= o]u|x] 2EY 2 =29 FAa| g

o,
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A& A1 & A] Operatore 712 A& 74 |45 A4 st o|v|A] 2Eq 9 AE31S A 5H7] A &Y
t}. A 2B A E = 7] 7} clustero] 22 54 o] configs.samples<l S| 2g ¥ (A B A QY]

olu] x] ~E & registry.redhat.io2] o] u] x| £ 7}2] 7] = RHCOS(Red Hat Enterprise Linux CoreOS)
7] ¥ OpenShift Container Platform o] v 3] ~ZE ¢t} up371A] & €1 =2 2 OpenShift Container
Platform g Z3 o2 X 7d dZ3 Yt

Cluster Samples Operator Hll & = openshift-cluster-samples-operator 1] ¢ 23] o] 2~ 0]] ESHH L t}. A]
ZE A R B A 2E ] 2 API A ] 9] o]u]R] ZE ¥ 714 @ 7] =] 9| 4] registry.redhat.ioE 53l <15 3=
vl 23] 7bA 9.7] meto] ALgHUth Bel A A F o v 2EF | ALSH A 2E S WA E A S
openshift u] ) 25 o] 20l 37} Mk AT 5 AFUth A S A$ ol @ mekol = o] vl A & &4
74 2 &= Hl 2 2 3 docker<] config.json €l =7} g U}

Cluster Samples Operator o] 1] X] o] = # & OpenShift Container Platform @ 2] 2 2] oju]x] 2E¥Y A
g Z 2] A o7} 35 o] &Yt} Cluster Samples Operator= A =2 A A 3k 5 5 315 = OpenShift
Container Platform WA & Jehf = 341 & F718 ) Operators o] 3412 A}8-51o] 7 MZo] 53
Hede 2 A A s=A SRIgU T e o A EL AR 7| A S vpA7A 2 FAEY
o,
Operatord| A #2|st= e A Z 3 +8 & WA FA S FH AL AAI6HA &= s 8gvt. 2
A dageol= Al WA FAH ol AAHH A Eo] A HAOE U o|EH B o] 2|3t +4 Algo] i A
2 4 A5Yth Jenkins o] v R &= A 2] 9] o] W] A] Ho] 2= E3HH o] glon ojuX] ZEY A €27}
AA-HU
AZ g azd e 24 Al b3S Adste AV YU

® Operatoro 4] &g 3l+= o|v|A] ZEH

® Operatoro 4] &g st= AEH

® Operatoro| A AASI= 74 g4

o I XH GH gliax
AME 2 42E AHA| 314H Cluster Samples Operatorol A 7] 2 140 & AH8-3to] B A2E Al AU o
TEAE

cluster-samples-operator

6.12. CLUSTER STORAGE OPERATOR

=z

= 1

Cluster Storage Operator= OpenShift Container Platform 28 28 % 2E 2 X 7| 23S A4 3
t}. o] 2 %3] OpenShift Container Platform 2] 2Hd)| 7| B 2 E g X S 271 A=A S},

TRAE
cluster-storage-operator

oX ox

o

o] B astA FFUth

e

al

® Cluster Storage Operator= AWS(Amazon Web Services) 2 RHOSP(Red Hat OpenStack
Platform)Z x| g}
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sto] 7] o] opd e 2 AP T 4 AR 2k Operatorof| 4] A
A dHFT

.l>'n:_
—-|~

6.13. CLUSTER VERSION OPERATOR

=7

= 1

Z 8] 2 H Operator= 53 S8 2H 7|5 992 g Pl CVO(Cluster Version Operator)= 7] 23
© 2 OpenShift Container Platformol] A x]9 22 2 ¥ Operatore] #}o] ZA}lo] 22 Az Ft}.

CVOX OpenShift Update ServiceE 53l @A 74 84 WA QD Jf = ARE 7|wro g §&3 ¢
°o|E gl JHlo|E A2 & g1}

T2AE
cluster-version-operator

F7h e

® OpenShift Container Platform2] Operator

6.14. CONSOLE OPERATOR

RS
Console Operatoro 4] £2] 22 o] OpenShift Container Platform 9§ &2 A X5} 74 & F o).

TRAE

console-operator

6.15. DNS OPERATOR
=2
DNS Operator= CoreDNSE vl £ @ #2] 5131 Pod9l o] & &2l A H] 2~ & A|F3la] OpenShift
Container Platformo]| 5] DNS 7] 8} Kubernetes A H]| 2= A2 A1 23 = I ).
Operator= 28 2H F#A L 7|vto g A5 7|2 w22 AA T o

o 7]E ZFg ¥ =4l cluster.local ).

® CoreDNS Corefile =& Kubernetes Z & 19 742 o} & YR &1t}

DNS Operator= 324 IPE A}8-3lo] A B 22 =55 &= Kubernetes B & A E & CoreDNSE @2 gy
t}. CoreDNSE= S8 2H 9 B E =0 A3 FH}.

ZgAE

cluster-dns-operator

6.16. ETCD =2 28 OPERATOR

B2

= 1

etcd 22| 2 H Operator= eted 28] 2H ALY S A535HL eted RUEH 2 A & &4 351 A
3 E-daks 2.

ZT2AE
cluster-etcd-operator
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CRD

e etcds.operator.openshift.io
o W9l Ze 2
o CR:etcd

o 7

ol\

|

I $ oc edit etcd cluster

6.17. INGRESS OPERATOR

2
= 1
Ingress Operatori= OpenShift Container Platform 2}-¢-€6 & #4332 @2 gy .

T2AE
openshift-ingress-operator

CRD
® clusteringresses.ingress.openshift.io

o Wel:uY 2w o]~

o

CR: clusteringresses

°o AF:oll e

: clusteringresses.ingress.openshift.io

o
=1
ol
2
all

o
0
[
(T
[

o] £: default

$ oc get clusteringresses.ingress.openshift.io -n openshift-ingress-operator
default -o yaml

Za
Ingress Operatori= openshift-ingress X2 2 A E o] 4] 2} $-H & A4 53 2-+-H & vl 2 & Ao

I $ oc get deployment -n openshift-ingress

Ingress Operator= network/cluster *¢ € 2] clusterNetwork[].cidr2 A}-8-3}l #2|3 52 AEEZ (2
2H)E ZAF55= v AL R =(IPv4, IPv6 B o] 5 281 E A A Yt} o 2 S 9] clusterNetworkoal]
vecidrit T35 A 2 AEEZ2 = IPv6 A& R oA ZEgh]}

=

o} d Aol A= ] 2H U EY A7} shio] 1 sl F Ul EQ =371 IPv4 cidro] 2 2 Ingress Operatoroll
A BElste T AEEZ7HPv4 A& REoA d3Pg Y.
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I $ oc get network/cluster -o jsonpath='{.status.clusterNetwork[*]}'
=49 9

I map[cidr:10.128.0.0/14 hostPrefix:23]

6.18. INSIGHTS OPERATOR

A

= 1

Insights Operator= OpenShift Container Platform -4 dlo]|H & 43 3}2] Red Hato. 2 A %3},

HolH= S 2H =22 F J= ZAAF EAo Ul AL A QAo E A AL S A A 5= ol AHE-3
Ut} o] g 3 522 console.redhat.com €] Insights AdvisorE %3 22 2 &g Ao A A2g Ut}

T2AE
insights-operator

=k
T4 223 s

3L

Insights Operator= OpenShift Container Platform TelemetryE B &3 o).

F7h ez

® Insights Operator @ Telemetryol t) & A} 2 U] &2 97 o] ZUE P AR

6.19. KUBERNETES API SERVER OPERATOR

=z

b

Kubernetes API Server Operator= OpenShift Container Platform 23 tol vl £ ¥ Kubernetes API 4]
v E #2512 JH o] Eg ). o] Operator= OpenShift Container Platform library-go T8 d Y93 &
71¥ko 7 31 CVO(Cluster Version Operator)Z A}&-3to] A x]g ).

Z2AE
openshift-kube-apiserver-operator

CRD
e kubeapiservers.operator.openshift.io
o We:EHXH

o CR:kubeapiserver

P4 eBAE

I $ oc edit kubeapiserver

6.20. KUBERNETES CONTROLLER MANAGER OPERATOR

A
= 1
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Kubernetes Controller Manager Operatori= OpenShift Container Platform A} ctol] v £ €
Kubernetes Controller ManagerE 3] 53 ¢4 o] o] EZHU t}. o] Operatori= OpenShift Container
Platform library-go =g g ]2 & 7]ut o 2 5} CVO(Cluster Version Operator)E AF8-sla] A X HY
o}
og7ldl e v A8 A&7 2 Y.

® Operator

e NEAE uUIAE A

e A3 Pod 7|yt X

o T4 BBA
7182 6 2 Operator= metrics A H]| 2~ & 53] Prometheus A L& XA g}
ZZAE

cluster-kube-controller-manager-operator

6.21. KUBERNETES SCHEDULER OPERATOR
=2
Kubernetes Scheduler Operatori= OpenShift Container Platform 23 <toj v 2 H Kubernetes
SchedulerE #2531 Qo] EZY ). o] Operator= OpenShift Container Platform library-go = 3
Q9= E 71vko = 3} CVO(Cluster Version Operator)S A1-8-31o] AxgUt}.
Kubernetes Scheduler Operatorol = o4& +A 8471 X3g ).

® Operator

e BNEAE uUIAE A

e A2 Pod 7|y AdA

o T4 BBA

71¥. 2 6 2 Operator= metrics A 8] 2 & %3] Prometheus A & F A|

w9l
T
T

T2AE
cluster-kube-scheduler-operator

A%

Kubernetes Schedulere] #+4 & o2& W3 43Ut
o 7|E 4.
e Aok schedulers.config.openshift.iool A #2# 74
ol 3 P L BT A9A FAHO R wpA o] 83 TS A5 A HEE, Fastd JSON =7t

Ao

6.22. KUBERNETES STORAGE VERSION MIGRATOR OPERATOR

A
b
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Kubernetes Storage Version Migrator Operator:= 7| 2 2 E 2| %] B A 2] M7 ALgH-S 74K 8131, 2 E g
A WHdol A o gl A2 FP o g vlo] 2 olHd 8 F S A mlo] 2 old 8 F S AP
T 2AE

cluster-kube-storage-version-migrator-operator

6.23. MACHINE API OPERATOR

A=)

= 1

Machine API Operator= Kubernetes APIZ &335l= 54 £ 52 CRD(AI&A A2 gl&2 AH9)), A E
£2, RBAC 9 B A E o] Tho] ZAlo] 2 & #el Fth. o] & ol ZE2ElolA] At w A Felg A
Ut

T2AE
machine-api-operator

CRD
o MachineSet
e Machine

e MachineHealthCheck

6.24. MACHINE CONFIG OPERATOR

]

= 1

Machine Config Operatori= 71 23} kubelet A}o] o] R E AL E3talo] 7|2 29 A 2D Ad o] At
Qo] 74 2 Julo| =2 stz 4 LT

2ol 7HA] A4 247 Y
e machine-config-server: Z& 2 ¥ 9] 7}¢] 3t= Al B A 9] Ignition A& & A 23}

e machine-config-controller: MachineConfig Z} A] o] oJ3f] JojH AAH o7 Wil Jagel=E =
AU H A A ES e o] =& /B A O R Aojst= FAol AlFFUT

® machine-config-daemon: gl o] E Fo A2 2 w4 AF S A&AUth. A Al FEE .3 T v
2 Aol tisl A5 8kar 1

o machine-config: &0 2 w21 & AR, A4 D Jeo|Eal7] 9@ A M4 7 228 AT
o

za

A E WA 74 A RS FAAL AT 5 A ol etk /1 E 2 B
ez gl A2 T2 A YR o] FAL AL YRS A 7 Au g dE A
o] :=Z3oF Pt} o] mello]A] AF o] ZEE CSR(AZA MY 23)BRHO=Z, kubelet
ol =g 74 3t7] 918l 523571 918l A4 A8 23S Bl= AYY T ol Z ¢l
Al D AFSA G 2 TR ARE WX = ol WA A S AFES|A = < FY

A A A B, EE 22623 9 226247k wlo] Mg AU 2ol A BEHES stelw 3
Ao AAFUIENZ F AL FA s oF Tk,
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® OpenShifttSDNUY|E9 = Z2] 220 AH.,

TRAE
openshift-machine-config-operator

6.25. MARKETPLACE OPERATOR

=z
b
Marketplace Operator= &2 2 F 9]} OperatorE 8 2HZ 7 = 5=2¢ Ut

TRAE
operator-marketplace

6.26. NODE TUNING OPERATOR

Xz

= 1

Node Tuning Operator= TuneD H| 2 & _271] 2E¥ °]’q st == FFE F #Fst=d =&l 34
o} g BE A= o T Alo| M= dA FFo A o] & g3t Node Tuning Operator= =

t#éwmmnﬁnwm%ﬁﬁaﬂamq*2ﬂ+4m4aﬂ4ﬁawqaﬂaﬂL4£A%4
FYe FE 5 e A4S AT

Operator= OpenShift Container Platforme] ZA €] o] 3lH TuneD "] &2 Kubernetes | & Al E2
U S 2 A AP == 2 E AH o] 3HE TuneD vl 2ol AHEAF A 2] 713 ALgo] vl 2 o] o]sl
I FHOZ AGHES UL 2L S 2HY BE REoA] =23 4 A gy

Ir

Ad o]l 3te TuneD H| 2L £3) A 45
Ho]3sld TuneD g Eo] 28 NTE F

T
.

ErFEdge Y WS EYASE o iE A EE 2
S

g5t YA oz FEE v Mgy

rzl‘

B A 4.1 o] Aol A = Node Tuning Operator7} 35 OpenShift Container Platform A X]o]] 35 o] 2
4t

ZRAE

cluster-node-tuning-operator

6.27. OPENSHIFT API SERVER OPERATOR

A
= 1
OpenShift API Server Operatori= 22 2~H 9| A] openshift-apiserver= A x5} 31 -4 &2 gt

TRAE
openshift-apiserver-operator

CRD
e openshiftapiservers.operator.openshift.io
o W EYxH
o CR: openshiftapiserver

°o 3

6.28. OPENSHIFT CONTROLLER MANAGER OPERATOR
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B A

= 1

OpenShift Controller Manager Operator= &2 2-F 9| 4] OpenShiftControllerManager A& 2} A 2]
Ba2g AR5 3 44 Belsh] 0hee AP stel B = Yyt

I $ oc get clusteroperator openshift-controller-manager -o yaml

CRD(AF&- A A 9] gl 42 A 2]) openshiftcontrollermanagers.operator.openshift.io= o432 4 3] 514
2o 2golA et = AdHuh

I $ oc get crd openshiftcontrollermanagers.operator.openshift.io -o yaml

TRAE
cluster-openshift-controller-manager-operator

6.29. OPERATOR LIFECYCLE MANAGER OPERATOR

=4

OLM(Operator Lifecycle Manager)-2 OpenShift Container Platform & /\H oA AP =
Kubernetes 4] o] E] H. of] Z&] A] o] M (Operator) @ #&A A H] 2 9] glo] Zxlo] ZF& A A, Yol E, #&] 3}
= dH =%°] Ut} Operator Z@ Yol A7 gaF o] AF3HRon 34 7153 o=z
OperatorE #& 3 =5 AAH & 422 EZYYL

1¥ 6.1. Operator Lifecycle Manager 9|3 2=

Operators Lifecycle Manager

Install and update across clusters
Namespace A Namespace B

Operator manifest Cluster catalog Apps Apps

OLM< OpenShift Container Platform 4.90] 4] 7122 o 2 A3 5] o] & 53] Ze|2H A= F

2H oA 243 5= OperatorgE A2 9 Qo] =513 A2 AGS R Al’\qﬂ} OpenShift
Container Platform § &8 Z2]2H # & #A} 7} OperatorE A X3 4= Q= F&] 3pA S A 3351, 29
2H ) AF == Operator 712225 A8 + Y= A E ATS 5 Z2AE %‘—01 o

NEzLe] 73§ Fobd AE7H7E obHol = A AN A A S F3l vlolgulol =, RYE Y, B dlo]E 4]
2O 2 AE 22 HA Y5 S 5 dFHT Operatoro]m G A AL A 23H7) v A}

CRD
OLM(Operator Lifecycle Manager)2 OLM Operator®} Catalog Operatore] 5 Operator= +A g4
o}

7} Operatori= OLM Z 3| Q9] . 9] 7]uto] 5= CRD(AFEA A 9] 242 A o))= #a .

¥ 6.1.OLM 2 Catalog Operatordl] 4] #&] 3}= CRD
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Description

ClusterServic  csv OLM o =g 7 o)A vlglu| o] E: o] 2, 8] A, ofo] =2, D= g] 22, A x| St}
eVersion(CSV
)

InstallPlan ip 7tgr Csve 2 AXAY dag ol =517] 918 A sk AlbE g4

CatalogSour cats JIg o ZYAle]HA S G k= CSV, CRD, ¥ 71X 9] ]l A B Y
ce rc 21

ABzagd  sub A A7AY AR F Aol CSVE HA FH R fA4sHe d] A F I o

OperatorZ OperatorGroup < X =

OperatorGro og OLM  Fd3ud 2E
E = = ZH 2 FEolA CRAHEA A

up

w3t 7} Operator= o8 2] A2 2 A Ao

¥ 6.2.OLM ¥ Catalog Operatorol 4] A 3= & A2~

Deployments OoLM
ServiceAccounts

(Cluster)Roles

(Cluster)RoleBindings
CRD(CustomResourceDefinitions) Ftgd =

ClusterServiceVersions

OLM Operator
CSVel N AE A g A2271 28 2Ho) A F5H OLM Operator= CSV @ & 20 4] & 2] 3}= o] =] Al
o] & vl Z 3 o}

OLM Operatori= 34 g &2 A 7= A H o] s o CLI == Catalog Operators AH&-sto] o] 2] g
LA EFFORAASGES AT = AFUT o] 9 22 {2 & 53 AHE A= dl Eg Aol Aol &-§&
st7] 918 A9 sl= OLM = ¥ =29 ¢S A =89 +id + AHFU -
OLM Operatord| A= o2 A =22 A4 o
L vl = o] 2o 4] CSV(Z 2] 28 A H| 2= B H)E AL sl F 87 ALl 55 =4 Sy
t}.
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2. Q7RO S5 CSV g3k A A Aeks APy

Zar
. AR Aeke A3 sl7] 984 = CSV7E Operator group?] 4 @l v] of of gt}

Catalog Operator

Catalog Operatori= CSV(Z & 2H AU 2= 8 A) D CSVI| A XA sl= A4 24222 FQsiar A3

ok 3 A do A 71K HEl o Ed e IR T A 2E FASIAL A= S AHE 7153 H A B Ao
ZAFoE dadel =g

AdoA A7 A& F2 5t A A= H7IAE 773 3= Subscription  BAE, A2, e | EE 7HA
2 = ©l AH8-Z CatalogSource ¢ BAE S A4 st gUnt. o] E7}F A HH AHE-AE Al st v
Q) A9 o] 20| A3t InstallPlan . BAEE 7] £ 3t}

Catalog Operatoro| A = o4 9| A E 2 & AU o

1L S 2gHe zZttg R A2 A4 P

d
k3
k)

2. AEATL AR T AA A F SHARA G ARNo] AR 2AHT YE A L 5
a. 24 %ol 7 AR sHe CSVE 3o} gl d 2 anz F7H o
b. 7t %2 E= W5 CRD®] A5
c. 7t % CRDO) th3l o] & Bl sk CSVE Shalghnh,

3. SeE AX AL L EAS L AEAL] Selo] meh E AF 02 D A tal AAE 2 ax
= J

4. HE2a 22 P NH2IHAS ZASEAL o] o w2t A 2] Al 8-S A g

Tt 20 YA 2=ET

Catalog I A 2=E = S| 2H A AT CSV E CRDE A3t 7] A & A d e dj gt vl eld| o] H &
A g gt

T 7] A] v 7 2 E= S| 7] A] IDE CSV M ES}t QA dt= 7221 dAZE g 9] 5t A 7] 4] W
A Ade EAH CSVE 7Yt CSVE 1A 8= CSVE YA H o 2 FZ31u 2 | 7|A v Ud AEE
Catalog Operatorell Zt T7F A S A X CSVE HA A2 Yuo|Est=tl QI RERZREAF
Ay

Frhelas

® OLM(Operator Lifecycle Manager) o] 3]

6.30. OPENSHIFT SERVICE CA OPERATOR

27
= 1
OpenShift Service CA Operatori= Kubernetes A 1] 24| t] gt Q1 54| A

ol
Na,
2
o
tilo
r a)
i)
o
W
fu)

ZT2AE
openshift-service-ca-operator

6.31. VSPHERE PROBLEM DETECTOR OPERATOR
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Xz

= 1

vSphere Problem Detector Operator= 2E 2 X 9} #HA H dukz 2l A X
vSphered] v x € Z 2= E AP ).

g 4

e
Mo
o

AzA 74

e

al

vSphere Problem Detector Operator:= Cluster Storage Operator7} vSphereol] & £
E] 7} v £ 5 Q&2 & 5l 7 9ol vk Cluster Storage Operatordl] ¢]3] A] Zg Ut}

>
X

TAol e dA FFUTh

ol
® Operator= vSphereol] 4] OpenShift Container Platform A4 X & A gt}
® Operator:= vsphere-cloud-credentials = A}8-3} o] vSpheres} 54154 o).
® Operatore 2EZ A ¢} AP E HAALE 3 FU -

F7) )

® vSphere Problem Detector Operator A&
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