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value:
packageName: prometheus
version: ">0.27.0"

- type: olm.gvk
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group: etcd.database.coreos.com
kind: EtcdCluster
version: vibeta2
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AA gl G 7k gt k] A 2H] ZQjo] 7 U TH FME RO A Tt R Y FE Y E o HAL
ste] 49 Ttg 2 e 233 = dFU T
2.2.2.2. 271}
g 7w Mg R e Yo A7 utE G4 £ = CUE I o] ALY & 7| REC 2 St 3 4 S AFE Y
t}. t}& Meta CUE ~7|rl= 2 E 3¢ 7]l 7}€b 2 71 Blobo] 473 o 3} 3 21 & 4 o3t}
_Meta 27| v}

_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 & 1=""

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

}
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27%. OPERATOR o] 3]

23

o] Alefol U ¥l CUE 27 vl $h4 8 21 0 2 7hE 5 oA &= ¢t Ut} opm validate ™
Fol &= CUERIA 2+A 3HA & 3717 AW B7bs @ F71 F834 A7 e

ofr

OLM(Operator Lifecycle Manager) 712 2o A &= & 2] OLMe] 7]& 3 71 %] & HE 73 o]
7 €] 7] v} (olm.package, olm.channel, olm.bundle)& A}-& 31 o}

gsh= 3

ir

7he 2 219] 7} Operator 3 7] K] of &=
g9

3}3] s} ¢] olm.package blob, 31} o] 4] olm.channel blob,
&t} o] 42| olm.bundle blobo] 2 31

o},

3
%

ZFa1
= olm.* 27| vuf= OLM A o] A7) ufg o2 o kg Utk A& 2} A4 A7 vups 2631
. ' = Uﬂ ol 7} 7+o] &3k HFEALE AL 3] oF Tt}
2.2.2.2.1. olm.package 2=7] v}
olm.package 2=7] v} Operatorol] t 3t 9] 7] X] == W Eld| o] E 2 A 2] Gt} o]oll & o] &, AW, 7] &
g A ofo] Fo] 3 Yt

of| 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

f——

2.2.2.2.2. olm.channel 2~7] =}

WE @2 o] of 2] olm.channel blobe] o A & el = 25 AT & Wwk EA9 5 g

FEo ol ol 7tg Rz R gE 7tEREIAN e Fle e dE o5 A= A2 AT
o2y oy =7t gle XHE—;UJr 2ol thE BE Ad BHA 2 trues FA8oF U T

¢ 2.2.olm.channel 2=7] v}

13
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#Channel: {
schema: "olm.channel"
package: string & ="
| mn

name: string & =
entries: [...#ChannelEntry]

}

#ChannelEntry: {
// name is required. It is the name of an "olm.bundle’ that
//is present in the channel.
name: string & 1=""

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

// 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=""

'@ F9]
skipRange € =& A} &-3l+= 749 A4 ¥ = Operator # A o] e o] E 1| Zof 4]

A2 = Subscrlptlon 9 B A E o] gpec.startingCSV &4 o] 9l= AFE-27FH &
g AT F AFYH

skipRange % replaces Z == 75 Al-&35}o] &5 A X = ¢Jaf) A& A7} o] Aof] A
25 HAHS AL S 5 = B¢k OperatorE #2202 AU o|EE 5= AdHFU T
replaces %‘57} 3l & Operator H 1 o] ZA] o] WA & 7He] 7] =4 &g T

2.2.2.2.3. olm.bundle ~7] v}

14

o] 2.3.0lm.bundle 2~7] v}

#Bundle: {
schema: "olm.bundle"
package: string & ="
name: string & 1=""
image: string & 1=""
properties: [...#Property]
reIatedImages?: [...#Relatedimage]
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//image is the image reference
image: string & 1=""

#Property: {

// type is required

type: string & ="

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

value I=null

#Relatedimage: {

// name is an optional descriptive name for an image that
// helps identify its purpose in the context of the bundle
name? string & I=""

2.2.2.2.4. olm.deprecations 2~ 7] u}

4181 % olm.deprecations 2~7|vi= 7hd 2 79 9 7] %], W5 B A Dol tht A T FEE A oY
th. Operator 2t/ 2= o] 27| whE ARE-8lo] 7P R 1o A 3 3
JEl B A e ol = A 29k 32 Operatorel] tf gk A WA A& Al TS 5 A FH

o] 27]u}7} A o] =] OpenShift Dedicated ¢ &< OperatorHub¢] A x| A &
{2 A o] AFE F WA A E L 3}alo] Operatore] 9 3FS W= Q Ao th 3+ 7 32 v ¥

olm.deprecations 27| n} 3} o = ALE T H A E e = oF2 32§38 5 st} o] 4ol 23
AU th Operator7t A x| = H XA € W] A] X & & Subscription S HA EA Je] 2 HSE & 5
AFYH

=]

H21L/HE T E 79
3 e Je =7
olm.package AA 72 & vepy Y oh PackageDeprecated
olm.channel shute Ald S very U o ChannelDeprecated
olm.bundle shte] ME W AS Vel E Y o BundleDeprecated

7L 32 G =t do A E g2 2A| & Aol A F Yt
o 2.4, 7z} % -3 o] 3l +=olm.deprecations 2=7] v} 2] <

schema: olm.deprecations
package: my-operatorﬂ
entries:
- reference:
schema: olm.package 9
message: |
The 'my-operator' package is end of life. Please use the

15
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'my-operator-new' package for support.
- reference:
schema: olm.channel
name: alpha ﬂ
message: |
The 'alpha’ channel is no longer supported. Please switch to the
'stable’ channel.
- reference:
schema: olm.bundle
name: my-operator.v1.68.0 6
message: |
my-operator.v1.68.0 is deprecated. Uninstall my-operator.v1.68.0 and
install my-operator.v1.72.0 for support.

2} b F 271 vkl 3714 grol ojok ake sl 1A FrE A AR A 17
oF gtk 9149 o] & BEHglook T vt

Q olm.package 2=7|vl= 27| ulo] kR H o A & o] 3l package Z =9 o|s] 274 === name Z
T E X 3shA] gotof gyt

Frdol oy

ot

H A1 A 2

n
Iy
fr

Qo] o}d Aojo]al B-F 1 €]~ E Blobo 2 X & 5 o

X

Q olm.channel 7] v} ¢] name 2 =7} 2 @ 3t}

6 olm.bundle 7)1} ¢] name 2 =7} ¥ ¢ 3t}

A AHE TR 7152 TR AR SE(A 7 A A E o M E)S L skA gyt

Operator 24 = olm.deprecations 2= 7| v} & &-S- 3 7] %] 2] index.yaml 3} 7} 5 A 3l ¢ & g 2] o]
deprecations.yaml 79 2 =48 5= gl& U Th

A Furo] e Agz e Az T2 o

my-catalog

L— my-operator

—— index.yaml

—— deprecations.yaml|

F7rE s

o D 7IW IR R oA Yol E B IHE
22.23. %4
42 v 7k hg R 2T vkl AT = 9= ol o vl ERE o] B Y Y T type 2 == value 2 =9
o] 8l 7 oW & B o 2 A sk wAE YU th o] 312 9 9] €] JSON E= YAMLY = <
=3
OLM2 ol ot=l olm.* HFALE AbE-ste] B 7HA] 4 9 & vhAl ol gy
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2.2.2.3.1. olm.package %4

olmpackagee;HO H71A o] EF WA Ao dUrh o= HES I £AoH, ol g £4 T A g
3] 37t 2l of of gy o} packageName Z == W =5 2] 29| package 2 = ¢} A %] 3] oF 3} version
= Fas ofu A A W do]ojof g th

o] 2.5.olm.package <4
#PropertyPackage: {

type: "olm.package"

value: {

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

2.2.2.3.2. olm.gvk %43

olm.gvk 4] & o] ¥ 50| 4] A 33} Kubernetes API 2] GVK(J—ﬁ/bH A/EF)ERAFUS o] 4
OLMof| A o] &4 o] X3H HES I API9 U GVKE Udst= thE 5] T54 22 gels}
= o A+2 3 Yt GVKE Kubernetes GVK A &< F=43) oF &y th

o] 2.6.olm.gvk 4

#PropertyGVK: {

type: "olm.gvk"
value: {

group string & 1=""

version: string & =

kmd string & I=""

2.2.2.3.3. olm.package.required

S0l Qs & 71 A ¢ 9 7]A] o] 5 E W HE FFY
o sl OLM2 Y€ 91 7] %] & 5 v Helo tj sk Se]2H
gt t}. versionRange 2 == & & 3k o] v] v A (semver) ¥ ¢ o] of

olm.package.required <4 & o] ¥
HE S50l a3t e 7] A] &
o] Operator7} 4 %] &= o] 3l=A] &<l
gt

3
1

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

#PropertyPackageRequired: {
versionRange: string & 1=""

| <] 2.7.olm.package.required <*J

17
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2.2.2.3.4. olm.gvk.required

olm.gvk.required <7J -2 o] =0l € 8 3 Kubernetes API9] GVK(Z&/HA/F/)E F gt W
5ol A2 B GVK &4 el OLM2 o] & Al & st F 2] 22¥ o] Operator7} A x| = of 91=4] 2
013 t}. GVKE Kubernetes GVK A &2 & 573) oF Ut}

<] 2.8. olm.gvk.required <4
#PropertyGVKRequired: {
value: {

e rum

type: "olm.gvk.required”
group string & I=""

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

2.2.2.4. 7 &= 19] 4

o 7wk StE 2 a5 ARE S TR A FE] A7) Operator o] 9l o & & F 3

& Ut} Operator 244 #}+= Operatorol] th 3k Operator® 712225 o|n] AA 7| ] &l 71221 &

Al #E A= 7+ Operator 7hE 225 7t =9 FE td g 9 &9 tdygd At st 71822
U= 4 2y

5 7| A ETE FEHE Y A8 /A7 AEU T B RA A E EE RS 0

kA A g T

i

sherz 1] 7} Operatoro] )& o] m| A @27} £3tel Agz o] wel 74 Bl & §7 22 %
U,

Agz 74 3 o

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. 74 AL FE RS FxoA A AL2aE Adete 23YE

43

i
)

U,

2AYHE 9

name=3$(yqg eval .name' catalog.yaml)

mkdir "$name"

yq eval .name + "/" + .references[].name' catalog.yaml | xargs mkdir

for I'in $(yq e '.name as $catalog | .references|] | .image + "|" + $catalog + "/" + .name +

18
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"/index.yaml™ catalog.yaml); do

image=$(echo $I | cut -d'|' -f1)

file=$(echo $I | cut -d'|' -f2)

opm render "$image" > "$file"
done
opm generate dockerfile "$name”
indexlmage=%$(yq eval ".repo + ":" + .tag' catalog.yaml)
docker build -t "$indexImage" -f ”$name.Dockerf|Ie .
docker push "$indexlmage”

2225 AA

s 7| GRS §4 B @ o gE A S LA L.

22251 M4 FeHE
OLM(Operator Lifecycle Manager) 9] d it Ql 2|32 A5 olv]x] gl s vl et o] HE AT 5 })

O 2 Fe o d ke Ay

EdE el tERaR ¢ 1 B AT ol sl W ER d 2ol = vkl 7Hg sl oF &
Yot ol & 7 o mhet & H S0l A" AR AN A 2ol =5 FAlste ™ &48 i EelA
2ol = AR E A5t EP% HES de&sof Ut slg S SRl=7E 7R 004 dlo]
EHE 4 OLMS A" HES oA A A sHA] U

2 gz et ol g o] Mol AgEE B /A Al vk AE U

o Ad A HES oln Y23 Yol b2 Al do) F71E A S AAH S A, O
olm.channel blobd]l H £l o ¢t &S F71s 4= A F Y

o Aze Pl ol X Al 1.2.2 WS W A(el: 1.2.4)2 D) 2 HA 2 1.3.00] o] v] L] 28 7
©1.3.00) A2z v o EH & JuclEata 1248 AYd F ALt

2.2.2.5.2. &2 Ao

ZHE 22 v et olE e aX Aojo] AFE L FR 2z Ay olof Gyt 7t E T ol m|A] JH ol E

ol = thg w7k Z 3w of of G k.

L 2zAotgraddE S A ANe R JuolEFUT

l

i

2. ZtEma oA S FEStA WRH YT AR A7 ARS 7he sk R 7t R JH Ol EE
Ae 4= 9l =2 :latest &£ = :<target_cluster_version>3} 72 A8 B 2 A4 0] 2 A}&

o )

2.2.2.6.CLI A&

opm CLIE AL&-51e] 519 7]k A S22 S A s wel v @ A S W g Agx 4ol A=
#el B g L

vhd 7wk b2 o e of AEE opm CLI B & ol th et = 24 = CLl = & FEsta Al 2.

2.2.2.7. 53}

Operator 244 2+ 9 7}gb =2 1 -2 #E A= ClI/CD YA Z 2 E AL Ll 7921 52 B8 2 25358}

S0l BHUT ARRT §4 el the 49 L FUSES GitOps AEFE WE o] o] AL
b2 AN 5 AU
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e stz 1 ¢l o] E7} opm validate 5 % & A &stE=%] 8¢l gy

o YulolEE HE e 7tEEIT o|vA] Fx7F JEA, 7tER I oW A7 EH &
o7 Ay 3G 3 7] &) Operator7} 32 o2 A2 5 JE=A elgdyrh

o old AAE 533t =PRS A5 o2 HET YT

o et 7 olH A2 AF o7 thA] W =3t ThA] AlA F o)

2.3.OPERATOR Z g & = 4t &0 ¥

o

F A o 4] = OLM(Operator Lifecycle Manager) % Operator SDKE- 3§35} o] Operator Z & J & =2}
FHE it §oH S AFF Tk

o

2.3.1. vk Operator Z & 9] ¢ = & o]

2311 HE

HE 2 oA B/ &2 Operator CSV, Wi Y3 ~E, Hgld| o] B & o] Foj ] AP A YUYt} o] gt 4 &

a7t ES FHAH AXE 5 = A3 ¥ A 2] Operatorg 374 3“413}

2.3.1.2. H & o]u] K|

HE P2 oA B & o]/ =)= Operator i Y 3| 2E o A W E3}0L e ve] HES E3sk= 71 E o]y o] v

A A Yl HE o]v] %] = Quay.io =+ DockerHub ¢} 7L—8— OCI(Open Container Initiative) AFF 7 €] o] 4
Ean=}

BRI RS K=t A E}.

2313.71g¢ra1 422
7Fe 2 7 225 = OLMel A Operator 9 ol F $& 52 A stal A 517 el A2 & 5 3= vl e
oy A4 Yepd Yyt

23.1.4. 442

Y& Operatore] ¢ 0]

alg Ade) Ha mAe
P DO a

stz sl el 22 W25 AHe gyt Sl
' oﬂg E o] stable 7] 'd o &= Operatore] =& 914 2 9] v o] 7}4
3l

w
oy |»
Rl

2 o

Operatorell = o & 7R ] A o] A&
o] fddlo] Ext &t

al
2
|o
=)

54 Adol MBI HA vl A = a3 A

2315 A4 =
A FEs dEd 54 A HA Ao ES YR Y

2.3.1.6. 28 2 Au| 2= A

CSV(& & 2 E] A]H] 2~ B Z])= Operator W E}d] o] E] o A] A A 3= YAML mj U] 2 E 2 OLMo| 8|~
Elo| 4] Operatorg Adsl= A S ALdFUth 23, A, M3 22 AR Z ARG} QIE o] 25 A9
+ Hl AH&-= = Operator Z1 8| o] o] m] %] ¢} 7] A ¥ = = v Ef vl o] 5 Y Y T}
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G
i<h

2% RBAC 7% 2 2] 51 Ak Abg-3h= CR(AHE 4 3 9] 2] 2:2)3} 7o) Operatorg A @ 5=
Y

5 714 A B o Aol 7| & St

=

2317. %54

Operator= 28 2=H 9| 3l & t}& Operatore]] 550 & F AFHh o & =0 Vault Operator= H]
o] 8] X &4 AlF 3} #H sho] eted Operatorell F<E Ut}

OLM2 A ] @A &<k A4 € 2= Hxe] Operator 51 CRD7F F 2] 2H o HAHES st & FEL
AT ol F T4 B CRDAPIE =531 7] = W a3 A1 o] gle 7hE = 2004
Operatorg zto} A x| g 2 4] *SH@% T AHFHTH

2.3.1.8. Q149 £ o] m] %]

E

HE G2lo| A o/d 2 o] x)= R E B A CSV I CRDE *§+slo] Operator HE| 3+ A WS x5+
5l ] o] Bl ¥ o] 22 o] m] x| (d] o] B ¥ o] 22 W AR) S LFERE U T}, o] Q1Y A F 2] ¥ o] 4] Operator 7]
29 5248513 opm CLI 58 AHg-81e] OperatorE F7tat AU Al A st oz 42 A8 d 5 %

U,

l

MI

2.3.1.9. 43 A

2] A8l CSVE As o2 A st AY ] o] =617] S8l B she Aldte gl H5dYth

2.3.1.10. € ¥ HA|

OpenShift Dedicated?] H/HUE =X H Y AZE M E(LUMHHoZ Yol A2 s 22HEZ
A= =)ol gk &5 AA 2 B AE FFoke AFEA e AFE A 2F YU T U EE AE-sto &
IE EeE b AR s Al sy

of 2] AHg A i 2ol H FE2E & FHEE PP OF HUE T 2H R 2FF Y

2.3.1.11. Operator group

54

Operator group-2 &4 & Ul 9 225 o] 2= ¢f] vl £ ¥ X £ OperatorE OperatorGroup 2 B4 E 2 517 3}
AU Yol EE e F8 2 oA CRES A T

il

2.3.1.12. 5| 71 A

HE 2 oA 7] =)= 7k W2 3 7 Operatore] =& Sapl et v YU D

s ¥
2~¥ Operator ¥ &2 CRD$} 37 CSV wj U #H| 2~ E o A o Q o] AHFY

23113 YA =E

FRAEe)= 2t7t e AE e HA A B ol d Mrde] =5 E3HE Operatore] W& o] v A & #] 743t

= tlelgu o] Yy

2.3.1.14. Subscription

A H 2z g e 7 A 2] DL F A 5ol CSVE AN e = f4 Pk,

2.3.115. Y YO E 18] =
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HU o/ E Zef 2= 7| A H thE X ES oo YH|Oo|E Lo Z 2 Atk COV A S o 771| dE Y
th Operatorg A= A A AY 5S4 MdS AU E F AdFUTh AUlolE 2 == HA o] 3
7ol whet ERFol M S Ao =2 gyt

2.4. OLM(OPERATOR LIFECYCLE MANAGER)

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

o] 7}o] =of A = OpenShift Dedicated el 4 OLM(Operator Lifecycle Manager)& 7% 3= 7 '@ of] tf 3+
MeE ATy

2.4.1.1. Operator Lifecycle Managers?

OLM( Operator Lifecycle Manager )2 A+-8 2} 7} Kubernetes U] o] E] B off Z 2] #] o] 4 (Operator) %
OpenShift Dedicated Z 28] 2~E oA Aa == A U] 25 A x], JuolE 2 #A&stE o =0 Y
t}. Operator 2@ 9] A9 X2, G743 A5 3tE Yo 7 715 W24 © & Operators #+2] 3}
E:i}\:lfﬂﬂ QE AA E;]o]q;}_

19 2.2. Operator Lifecycle Manager $|ZZ =

Operators Lifecycle Manager

Install and update across clusters
Namespace A Namespace B

Operator manifest Cluster catalog Apps Apps

OLMe 7127 © g OpenShift Dedicated 4°ﬂ A A e, ol & ol A A= FelaEH oA A
Operatorg A%, f 28 o] =, AA| 2= AsHS o}—‘= U Z2estdg A 9 3 A5
OpenShift Dedicated <} —i’—:’:&fj a8 A E‘r S At OperatorE AXT 5 = A
ot 54 Z2A B0 FYLE A A 7Hs e Operator 7HE2 228 AMS S 7 e AA = A ES

o] g o,

Ao 735 ok
v 9] Q126

[ mEE

HAEZ7M7F oty 2 A ZqH| 2 AP & F3lf vlo|EH o] 2, U B, ¥ tlo]H A
ZH) A Y slal AT S JE Utk Operatorol A] 3 & 2 2] & XﬂJ‘OP ]

2.41.2.0LM g A&~
t}2 CRD(AF&#F 4 2] 2] 42 A 9] )= OLM(Operator Lifecycle Manager)oll A A o] s} a2 &2 gy o}

¥ 2.2.0LM | Catalog Operator<| #] #&] 5= CRD

GRS #Feols A
ClusterServic csv of Z2l A o] el o] B YU th o] & 59 o] &, WA, ool 2, 5 F &
eVersion(CsVv 2ol t}.

)

22


https://operatorframework.io/

27%. OPERATOR o] 3]

B e &L ols A

CatalogSour catsrc o Z A o)L A est= CSV, CRD, # 71 A o] 8] =R E7 gt}

ce

ME2~=HA sub 712 o] LS F4 5t CSVE HA Bel 2 Ao
InstallPlan ip csv= 2 AXSFAY gl =57 Y A s AdE Pg4a

OperatorGro og FA 3| 29 o] 0] v £ X & OperatorE OperatorGroup ¢ =
up AEZ FA et U Ldo] i BE e 2l AE FFo4 CR(AHEA
Aol 2lai)S AR
OperatorCon - OLM=} OLMol| A #8] 8l+&= Operator 7+ 41 2128 A A U
ditions Operatore &334 &) 2 OLMe]| B31317] 93 Status.Condltlons
[e}

ofdlolel 24 & 4 gy e

24121 2 A2 WA

CSV( &&= E] 4]1] 2 1] 7 )= OpenShift Dedicated 2] 2~ o A] A&l %<1 54 ¥ 7 2] Operator=
el Ut &8 2E 9 A4 OperatorE 43 & w] OLM(Operator Lifecycle Manager)< A ¥ sl+=
Operator W E}d] o] E] o] A A A 8 YAML wj U =] 2~ E ] t}.

o] 2 g Operator #+& H ElH] o] B = OLMo] Z & 2 F o] A Operatorﬂ A& b A3 H == fA] 8
3L A) WA ¢] Operator7t AIA =W Gl o] E A& ol thet B & Al gdte vl T gt ol 7|&
=G AA 9] o7 Lz ES o oF AR Y TR OLM ¥ 7] &7 & rpm, deb 5= apk ¥ =& 44 sh=
GHA 2 e BAANQ

CSVel = Operator 78| oW o 1] A] s} &7 A1 55 &= v ehel o] €] 7} £F =™ o] 23k v o] €] &= o] &,
A, 4%, 2, 8 EA R P2, 209 22 JRE A A Qe o] 28 A9 H AP o

CSVE OperatorE 233t v Q3 7|4 A H o 2207l % Y th(d: RBAC 113, F 8] 2 87 A}
o, A A Aes AP st AFE o= CR(ARE A A 9] 2] 42)). o] K= OLMe| a3k gl4anE YA st
3l OperatorE Wi £ &2 A ot= WH S A FH T

24122. 7V 20 A~

TFgEZ 22 ARbH 0 R Ad oy HALEG A" o/ o)n] 5 Frxte] v EHH o] B A%
A2 E veRY Ytk OLM(Operator Lifecycle Manager)& 712 2 1 A~ 2~ & 7 2] 5t¢] Operator ¥ 39 &
A4S FAskar A XY ol OpenShift Dedicated ] &4 2] OperatorHubol| = 718 2 1 A2~ A A&
3}+= Operators A Ut}

SR

S LE d s ) FE] #el - FeH 44 » 74 - OperatorHub 3 o] x| & AF&-8lo] S

EloA] & stH Mg R 1 A2 A Al F3st= A A Operator 555 &  AFU T

CatalogSource 2 =4 E 9] spec2 PodE 4 sl= W S+ Operator Registry gRPC APIE A &3l =
AMH| =8} FAl sk W & VERE Y o

I o] 2.9. CatalogSource 2 2 4] E 9] o
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24

apiVersion: operators.coreos.com/vialphat
kind: CatalogSource
metadata:
generation: 1
name: example-catalog ﬂ
namespace: openshift-marketplace 9
annotations:
olm.cataloglmageTemplate: 6
"quay.io/example-org/example-catalog:v{kube_major_version}.{kube_minor_version}.
{kube_patch_version}"
spec:
displayName: Example Catalog ﬂ
image: quay.io/example-org/example-catalog:v1 6
priority: -400 @)
publisher: Example Org
sourceType: grpc
grpcPodConfig:
securityContextConfig: <security_mode> 6
nodeSelector:
custom_label: <label>
priorityClassName: system-cluster-critical @
tolerations:
- key: "key1"
operator: "Equal”
value: "valuel"
effect: "NoSchedule"
updateStrategy:
registryPoll: (B
interval: 30mO0s
status:
connectionState:
address: example-catalog.openshift-marketplace.svc:50051
lastConnect: 2021-08-26T18:14:31Z
lastObservedState: READY @

latestimageRegistryPoll: 2021-08-26T18:46:25Z @
registryService:
createdAt: 2021-08-26T16:16:37Z
port: 50051
protocol: grpc
serviceName: example-catalog
serviceNamespace: openshift-marketplace

CatalogSource @ B4 E 9] o] Ut} o] 3t 83 H Ul 2 o] 2o A ¥ & Pode] o]
TR AREHYTH

M2 a5 AT UL 2T o] AYUth 7E 228 ZE UL 2 o]l 2oA S 2FH A Z AL
&35t ¥ o] 7k-5 openshift-marketplace = 27 Ut} 7] 2 Red Hat Al 3 7F 2 2 2 &~ 2~ 0f A
= openshift-marketplace v] ¢ =3 o] 2= AF&-FHU o) 23 ®] F o™ | U] Y 25 o] 2o A

‘?}Operator% AL 2 %{T:i s EZ—] ];]]O]/\J_.ﬂo]/\i /xqz_]g]_]/]q_

A Atak ZFH2EH gy ol =2 Ea Operator A X 7F A Q= 2] AW A &H < Jyo
27l A FH2EH 2 0] o] J B = Operator 7}er229] ¢ld 2~ ojuj x| 1AL
o2 WA F dHFYh
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e READY: ¥4

e CONNECTING: A& A4 & A =gyt

e TRANSIENT FAILURE: 912 S A =381 59 A7 23h9} -2 A & ¢l 4] 7} 24
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B2 =24 o] CatalogSource 2 E 4 E name< #%3 &3 ¥ OperatorE 37] )8 A& 9 X
£ OLMof| A At}

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] 2.10. 7t 2 1 A2~ 2 % 5l=Subscription 0 B 4 E ¢] ¢

® OperatorHub ©] 3}

® Red Hat #| ¥ Operator 7}& 2 71

o ZIHXH INEREI AXFT}

o JtEEI e

® CLIZ AM&3}e] Operator 7FE 221 A2~ A E] B 7]

o 7= 7 A2 Pod o oF

241221 A8 F o] 7pE R 2 A0 o|m A ®l &8

7)1 Ze) 2~E 9}9] Operator &4 Thdg YH O R MG 20 A2% FAD 5 AFYth 7] & Red
Hat Al & 7tg 201 220 AME 5 & 3 71A] & 54 Z 9% 2 2] 2~(d): OpenShift Dedicated 4)-& <.
2 53] A E Y 2 olu| R 9 oA B LE 2 =AYyt

F 28 g ol = Fol 712 Red Hat 2l & 722 7 4229 ¢1d 2 o] n) %] 8] 2= CVO(Cluster
Version Operator) ol A z}5 0 2 ¢ ¢ o] E 3l OLM(Operator Lifecycle Manager)o] gt o] E= W A <]

FtE 225 7FA Ut o 2 £ 9] OpenShift Dedicated 4169 4 4172 2 ¢ 18 o] =&l &<t redhat-
operators 7} 2 2 12| CatalogSource 2 = 4] E ©] spec.image Z =7} t} 294 ddo]Ef Yt}

I registry.redhat.io/redhat/redhat-operator-index:v4.16

5o 2 WA

I registry.redhat.io/redhat/redhat-operator-index:v4.17
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e kube_major_version

® kube_minor_version
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kind: CatalogSource
metadata:

generation: 1

name: example-catalog

namespace: openshift-marketplace

annotations:

olm.cataloglmageTemplate:
"quay.io/example-org/example-catalog:v{kube_major_version}.{kube_minor_version}"

spec:

displayName: Example Catalog

image: quay.io/example-org/example-catalog:v1.30

priority: -400

publisher: Example Org

3

spec.image Z = ¢} olm.cataloglmageTemplate =2 o] & t} A A H 79 F4¢] gelg
# o = spec.image =5 HojpUth FA 0] AFR 7Hed 2 AMG LR FQlHA Fod
Fteg 21 A= A4 ¥ spec.image 7o & o A U ot

spec.image I =7} A4 = R F5L FA o] ALE- 7He g F ALY E FRlE X
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CatalogSourcesUnhealthy =7 o 2 2 =) gty o} v g A& ol Aol A o] &gk 2k o] 3] &H 7
OLMo| A S| 2=H de| Aol Al o 7] X] 282 &l H A 28 S HE + AdFH T

>~

o

i)

IL

S 2 AYAE AL MG EIE B A VNGRS FREHA] R A =2 F5=31 5L Operator A
A& A8k = A5 WS 7?‘5"&3 A A€l ﬂ]ﬂ A RS2 A A P o] e R A A e )
Q

24123. B 2T HA

Subscription ¢ 2.4 E o] A A 8] s} 4 H A= L OperatorE A %] 518 &= o] £ 2 vebyu o
Operatore} 71227 222 A A= AR F 9] g LYYt

A B 22388 Operator J| 7] A o] A F=& Al Q3 QJH O] ES A5 e 502 53 T2 2 el
Ut 250 2 449 79 OLM(Operator Lifecycle Manager) & /| E AP A S B3] 2] 2F ol A 3

2+ #21 ¥ A 2] Operator7t 4 8 ] == OperatorE #2|slaL J 28 o] =Y o}

Subscription 7l #| <]

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

o] Subscription 2 2.4 € = Operator?] o] 5 4 U] ¢ 2= o] 2, Operator B o] Bl & &2l & 4= &= 71
215 49 gytt.alpha, beta = stables} 1+ 2 7R 7 Ao A A H of st= OperatOF

~Ede AA s o =gl Uk
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SBAEEZS YA UL HBEAITHAL JtEE T A 204 ALE 7153 Operator Bl &) 2EY S
FEE e JE S Jed Ut 28 oS A B A8 H S B35 Operatore] gl A2E A A X 4 3
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5
namespace: operators
spec:
clusterServiceVersionNames:
- my-operator.v1.0.1

OperatorE 4 % g4 t}.
o 2.12.InstallPlan 2. 2 4] E 9] 4
apiVersion: operators.coreos.com/vialphai
kind: InstallPlan
metadata:
name: install-abcde
approval: Automatic
approved: true
generation: 1
status:

catalogSources: []
conditions:

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

phase: Complete
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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

sourceName: redhat-operators
sourceNamespace: openshift-marketplace
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version: v1i
status: Created

2.4.1.2.5. Operator groups
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2.4.2. Operator Lifecycle Manager ¢} 7] €] %

o] 7}o] = o A = OpenShift Dedicated 2] OLM(Operator Lifecycle Manager) 14 2.4 o}7|€l X & 7+
SHAl AT gyt

242144 8499
OLM(Operator Lifecycle Manager)2 OLM Operator2} Catalog Operator®] F+ Operator® /4 g4 th.
7} Operatori= OLM Z & ¢l 9] Z.¢] 7]xbe] &= CRD(AFE-#F g o] 2142 g o)) & A Foh

¥ 2.3.0LM H Catalog Operatoro| A] 2] 5= CRD

31



OpenShift Dedicated 4 Operator

Description
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® ClusterServiceVersion(CSV)

e CatalogSource

e NHAIHA
CSVel 4 ¢l Operator Wl EH| o] Bl = & 2 2 A 28t= A Ao A 5+ 54Ut OLMS
Operator Registry API S Al &3l= 7128 22 A2 E E3) AL 715 3 Operatore} A4 X] ® Operatore] ¢
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[] Channel Package

Community Operators (CatalogSource)

etcd couchbase

alpha beta preview stable

Operatore= 7V &2 & Woll X H7/x 8l g olgh= QulolE 2EH o g g Ut o] YulolE
2EFY L S Bepe-A of h2 X &A Q] Y] 2 Apo] F o) 4] OpenShift Dedicated B 7] EF A3 E 9 o] o
A z143k o] E sl o] o] of gt

Y 24,79V 2 0 A9 7A@ A

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

!

etcdoperator.v0.9.0

|

etcdoperator.v0.6.1 etcdoperator.v0.6.1
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)2 b U o o) 2 o] 2] ok A X\ 5% ek a7 Ko A B2z o] A4 E S 9714 o
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gze) AYH R 5T 5 AeyTh

Y 25418 713 Al dulo] E2] OLM 28 =

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

|

etcdoperator.v0.9.0

vy

etcdoperator.v0.6.1

I 71 Ao 2gHE A d 2 o

packageName: example
channels:
- name: alpha

currentCSV: example.v0.1.2
- name: beta

currentCSV: example.v0.1.3
defaultChannel: alpha

OLMell M 7t 2 1 42 3] 7] %], 2d, CSVel #aE ol

o|EE HstH W 7tE 2 1ol A] 94 CSVE
replacessl= @ CSVE 23614 &7 24 F o= wrskad 5= 2

g1 of g,

24311 2ol = H R o

Az ol = Az 2 oA o A= CSV W 7l 0.1.19] 8] G351 Operator7} A X 5o = Ao 2 7H-3Y
th.OLME 7182 0 222 sl 5 A 'dollA] o] A v A o] x| vt A X & ¥ e}_g_ V 0.

DA (A A o]x% CSV WA 0.1.1& wAE) A CSV WA 0.1.30] £3E gJag o= &A%
Ut

OLM2 CSVel 214 € replaces Z =5 F3l 2l 3| =of|A o] Ao E SolrtFagol= 42 0.1.3
-0.1.2- 0.1.1& A2 Yot s 5 e A2 25 A S YdEpE U T OLME A3 5 =9

w9 5714 Operator ¥ 4% & el k4 o efol = gt
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A7 H o] Al 9] 79 OLML Operator ¥ 7 0.1.25 4 X] 5}¢§ 7] Operator 7 0.1.12 2.4
Uyttt 2¥ v Operator & 0.1.32 A x| 5} o] A of] A ] 3k Operator 1A 0.1.2E5 tf A gL t}. o] A|
Aol A Xt Operator % 0.1.30] g 3| =<} X5l Jadol=7F 45U

2.4312. 928 o= AL 7]
OLMe] 7|3 Qe o] = A= the 3} 24y
o Jlgm 1 &2 Operatorol tj g s} o] 4] Qo] == gulo] =gt

¢ OLML 7tg =7 Ao X3 2 Mo =23 w712 Operatore] & W7 S Eg W =%
Yok

u} L .AIAE W 2] Operator7} o}
B¢ 2 EHA A = <t He A7 dFUT A E S WA ol A2 F oFA o]
o}

o]# 3t ¢ OLMo M = F 71#] S 2F FH & 1851 g2 & T A Yot= U0l E 2 ZE A
Fal oF Yot

o "AE"H Z7F Operator7l F8] ~E o] TAH I X = A FYTH

o "I E" F7F Operator7} S8l 2~F ol o}2] A XA ek

AN AGRIE ATHD F1 97 Do) 28 Frkeel 2ol 28 du 8 AR dulo] 2k A9 77
glo] OLMol 4 @3 SLf & B elol =2 714 & 5 AgUTh

=5 AR = CsVe 9

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 2 A} CatalogSource?] t}2 o A S 18] 34 A] 2.
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23 2.6.JU ol E Ay 7]

[] Channel Package

Old CatalogSource

ClusterServiceVersion

— replaces previous version

New CatalogSource

27%. OPERATOR o] 3]

etcd etcd
alpha alpha
etcdoperator.v0.9.2 etcdoperator.v0.9.2 —
i etcdoperator.v0.9.1 i i etcdoperator.v0.9.1 E
etcdoperator.v0.9.0 etcdoperator.v0.9.0 <+—
etcdoperator.v0.6.1 etcdoperator.v0.6.1
o] Z1ef Lol = theo] £ H k.
® 7]= CatalogSource®| 3= X & Operatorol & A CatalogSourced] @ tf A &=-o] Q<5
t}.
e 1] CatalogSourceol 3= & Operatorof] & A CatalogSourceol] @< thA] §&-o] Q)1 th

o ZXHE Jul|EV} oA AR HA F2 B AAHAA FFHTh

2.4.3.1.3. o] 2] Operator %]

A H A} CatalogSourceE A A sled ™ 3Fut2] OperatorE replacest <] 7t o] 2] OperatorE AU 2
&= CSVE Al s oF ) o] 242 skipRange 54 & AF4-3le] =3 & 4= JFY

I olm.skipRange: <semver_range>

o] 714 <semver_range>°l| = semver 2}o| B 2| 2] o X A sh= ¥ H 9] 2 o] AF YT

FtE 2204 Hul ol EE AT of 212 3] =< skipRange =2 ¢] 215 @A A X] ¥ Operatorol] ¥ ¢
of Al at= WA =7 = 79 OLMeo] 21 d o] H4l 50 2 o] Eg Yt

1L 71EF AU H 7] 7ol S5 = 745 A B34 2] sourceNameol| 2| H 420 21 3 =
H

2=9] & 2 OperatorE W) | 3}+= vt} Operator
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3. 71g Ay H7] 240 FFHE A ABEAHA BAHE v E 25 Ad &=,
4. MBI HHA A H = BE 229 dA) Operators o A| 3} = th5 Operator.

skipRange”} 3l CSV9| 9

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 A ¥

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 dornzZ g Z o EulE 2 =0k A =3 of 3y
o}

Z OLM& o] A CatalogSourceo] A ¢} 7+o] 12 T2 714 & 5= glojok 3} o] A 7} §-AF&lA A}
CatalogSourceo]| A ¢} 7+o] e == A A & 5= gl ojoF gt}

19 2.7. ] 2] Operator 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] Zre) =l = thgol HAHY k.
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® 7]= CatalogSource©] )= X & Operatorol = A CatalogSourceol] @< th ] &0 &Y
o},
e 1] CatalogSourceol 3= & Operatoro &= A CatalogSourceol] @< thA] §&-o] ) &1t}

e o]x CatalogSource?] X & z-stream & 2] 27} A CatalogSource?] # 21 z-stream 8| 22

dlo| =yt
¢ MM F UL PA2E T 2L wER 028 5 AG L AT TR EAT Dok
Rovf e zrtolsh e A g dASEL A Sty w shE Huinh

2.4.4. Operator Lifecycle Manager &4 &2l

1

)

o] 7}o] = o A = OpenShift Dedicated 2] OLM(Operator Lifecycle Manager)& A& 3t £54 &9l
CRMﬂﬁﬂﬂAﬂAiﬂA)%lﬂﬂﬁﬂﬂi&ﬂﬁﬂWﬂﬂﬂd“ﬁﬂww

2441.F%54 g0 AR

—

HZ YT OLMel M B sh= 24 = o 8] 7HA] "ol A yum 5l rpm 3} 222 th 2 A| 27 = o] )
71A] 2| Ao AR o

OLM(Operator Lifecycle Manager)-& 43 %¢] Operatore] 44 8ol @ ¢ 1@ o] & gfo] TAlo] ZF &

_l]N

2 OLMeAE f1@ Al 2gef e dutd o2 Adeia g & 71 Aot 2ol slgs
Operator7} 374 A = 31 9l o B 2 OLMof| A A & 37 2H53tA] %= Operator Al EE A F81A] &
2 3t}

H

AFA o2 OLMO| A The Al uba] 9 2 A A 512] ekolo} 3 t),
o A3 1= APIZE 2 2 3 Operator A/ EE A X g4 ¢}
® Operatord] 449 t}2 OperatorE Fat= W

ole Thg T 7hA 32 HlolE 2 s a

IS

3

23 81710 4] B4 QUE| 3] o] 2 & 74 51 Operatord] )& A& A vl o YLt o

5
= =1 Operatoro| A #| F-3l= APIe] GVK(ZLE/W A /ZE 57 )9} Operatore] o n] v 7
(semver)o] 9l
Ak =7 & 7 Sl B oju] AR H o] AU DX EA] %S F = thE Operatorol] A 5Z3f oF
=35 IE &t Operator?] & 7 AFFY U th o] = AHE 7H5 3k B& Operatoro]] thek ] = I8 98

<ot 5 S R AR Fol AL AFHUTH A S S FSHAM 54 APIE AFS
AU 57 v o] A€ 54 Operator7t A ] 5] o] 9lofok &t A7k AF U T

A H

2.4.4.2. Operator 4]
7t 2 19] B E Operatordl = th& 3 72 &4 o] 54Ut

olm.package
3 7] A o] & 9 Operator ¥4 o] E3g Yt}
olm.gvk
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CSV(Z8 =¥ M| 2= w20l A Al g5 = ZH APl & &4

Operator H = o] metadata/ ] @ €] 2] o] properties.yaml 3} S 3 $tsle] Operator 24 217} 371 £4
7(1 ;(4 A o‘i-cL /\E 9}1?‘4 q_

SEBERERY

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

2.4.421. 929 24

Operator 2H4] A1+ Operator ¥ £ 2] metadata/ t] @ ] 2] o] 21 += properties.yaml 3 oj A 9] €] ¢] 24
S HA = JHFU T ol 83 42 HEFY A OLM(Operator Lifecycle Manager) £¢17] o) o 3 91 &
S ZAEEH =Y ol H —TLZE Hebg Yok

219k A o

BN

el

e
U=

f
1o
o
2
)
R

y B
o M
o
9‘L
)

f d
=oé
ofl
1
oX
2
Ee)
e

O

properties:
- property:
type: color
value: red
- property:
type: shape
value: square
- property:
type: olm.gvk
value:
group: olm.coreos.io
version: vialphail
kind: myresource

rulru
ol
01

A&

o] 72
Huth

Fod 2wk A oF 2 A of o 3+ CEL(Common Expression Language) %38 2] & 74 & 5= )

F7rE s

® CEL(Common Expression Language) #| ¢F =4

2.4.4.3. Operator 54 &=

Operatore] &4 & &
o] el & Ml x}alo|H

T 1

metadata/ =1 o] 9= dependencies.yaml 2} o] 1} 5] o ¢l T}
A= A2 2l Operator A F <& 35-& A4 ot vl v A& H U o

£ S 5ol S840 FH L AH ) Aol 2} G50l T type L=h L o] Yok 2t
DR
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27%. OPERATOR ©] 3]
ol 8= = HT7|IA ol 52 7| A A

WQWHWWNW%ﬁéﬁéwﬂﬁHﬂf%%@i
©1 0.5 Aolnt 50515 7+ v A

=74

ol semver Y4 0 2 x| oo YU o & S
HAEALE FdFsH

olm.gvk
o] Fd & AH& 3t A A= CSVel 7] CRD B API 71k AF-§-3t frAFekAl GVK(Z2 &/ A /5 /
BHRE AHE S F5 AL F AFUH ©o]l B2 S F3ll Operator 24 A= B S5 &5, AP
TG HASE LT AR THE F AFHT

N
LSS
my
flo
o
Jﬂ‘l
E 2

olm.constraint
o] 2 ¢ 2l2] Operator &30l th g L wk Al oF 2705 AAFY T

t}L- o A ol A = Prometheus Operator 2 etcd CRD9l| tfj 3l <5 355 %] 4 ghu o}

dependencies.yaml 3¢ 9] o]

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

24.4.4.9vt A FxA

o &
>

olm.constraint &4 & E4 F3 o =& A AL AAdst on-constraint 2 constraint 4 & -
B3t} 8 o value = == x| ok EA4d ZA7F = failureMessage 2 == ¥ 33}
LBAEJUL o] WA X = HEFY Al Al ek 2 0] FAHA] 2 A9 AFE AP Al 8 =4S

EAEHY

bt Fll‘

& 71E AE 75 Al 27 92 e U ok

gvk

olm.gvk #3837 <
371 A]

olm.package 3 3 <
EL

ololo]l HE &4 Wl F8~FH HHE E38] OLM(Operator Lifecycle Manager) 221z} ]3] &€}l
A 3 7}Q = CEL(Common Expression Language) 3 3 2]

o
)
W,
%
>
fijo
hines
)
o
T
Iv)

o
A
)
%
>
o

e

L

Ut

all,any,not

vk = FHE BT A 2% 22 sk o] gl TA A A 242 2 g AF, A
R R EE

I

2.4.4.4.1. CEL(Common Expression Language) #| ¢f =7

Cel Al eF 24 7382 CEL(Common Expression Language) & 3%d 2] Aol 2 A&t} celstructel =
Operator7} A o 573_ S S=et=A glstr] 98] e Al Operator £ o] thalf 3 71= = CEL %3
2l FArg o] £3¥ rule 2=7) dHYth

cel A| ek = A o]
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type: olm.constraint
value:
failureMessage: 'require to have "certified™
cel:
rule: 'properties.exists(p, p.type == "certified")'

CEL #&-2 AND % OR ¢} 72 t} gt =] A4S AddUth 274 o2 &d CEL HA A o= o]
2 e =g AR A E A8 =4 °ﬂ sl o ol ols sy Tk ol @ A2 s ®
c AAE ik v o] £ dole Yol thal Frtem G Aok 21 oM e #F3& 5
=ote @ HE L& OperatorZ &9 0] EHQ%HD}.
o2 3 o] A= cel Al F A 9] o
type: olm.constraint
value:
failureMessage: 'require to have "certified" and "stable" properties'
cel:

rule: 'properties.exists(p, p.type == "certified") && properties.exists(p, p.type == "stable")'

B ek z2A §3L =7 Ao wal FH g Yo

failureMessage: All are required for Red because...
name: blue

schema: olm.bundle

name: red.v1.0.0

properties:

- type: olm.constraint

value:
all:

constraints:

- failureMessage: Package blue is needed for...

package:
versionRange: '>=1.0.0'

- failureMessage: GVK Green/v1 is needed for...
gvk:
group: greens.example.com
version: v1
kind: Green
o}
A

L2 23 GVKE Al 7FA] WA 9] disjunctive A ¢k %71 (any)9] YU th = AXE HER
Fs Sl oF duh
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schema: olm.bundle
name: red.v1.0.0
properties:
- type: olm.constraint
value:
failureMessage: Any are required for Red because...
any:
constraints:
- gvk:
group: blues.example.com
version: vibeta1
kind: Blue
- gvk:
group: blues.example.com
version: vibeta2
kind: Blue
- gvk:
group: blues.example.com
version: v1
kind: Blue

Oha2 shbe] GVK Bl of 24 Al oF =21 (Not)e] ol duyth. = A3 H el =& WS04 GVKE

A s syt

Alof 2710] of

schema: olm.bundle
name: red.v1.0.0
properties:
- type: olm.constraint
value:
all:
constraints:
- failureMessage: Package blue is needed for...
package:
name: blue
versionRange: '>=1.0.0'
- failureMessage: Cannot be required for Red because...
not:
constraints:
- gvk:
group: greens.example.com
version: vialphai
kind: greens
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i—%a](corollary)ixﬂ not compound constrainti= =& = 9] 9] Aok = Ujof A 7t A3l of
st ol 94 7Hs s S5 A EE AdshA] ol R sk A2 o n 7t gl7] W=y o

24443. =HHE B Ak xHA

07} ol el 7hekgk Al ok 273} $ Bhit o 4be] B9l B Aok 2% xFEtE FHE B Aok
ZA& oo A3zt Ak 24 FF ol ek T2 A A o wet 3 71 Y oh.A nested compound
constraint, one that contains at least one child compound constraint along with zero or more
simple constraints, is evaluated from the bottom up the procedures for each previously
described constraint type.

tee A sAe dolu, o714 sht, e EE B O AG 2AS 35T 5 9

o))

Y.,

THRE ST A =19

schema: olm.bundle
name: red.v1.0.0
properties:
- type: olm.constraint
value:
failureMessage: Required for Red because...
any:
constraints:
- all:
constraints:
- package:
name: blue
versionRange: '>=1.0.0'
- gvk:
group: blues.example.com
version: v1
kind: Blue
- all:
constraints:
- package:
name: blue
versionRange: '<1.0.0'
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- gvk:
group: blues.example.com
version: vibeta1
kind: Blue

e
kd

olm.constraint ¢3¢ H ) YA Z7= g a2 AF Z4 S A gsl= 64KBY Y T}

2445 55 712 494

Operatoro] T4 S 5531 SF3te &
Lifecycle Manager)<] 547 gx= 83 €
Operator 2} 2} == AL 8210l Al = B st 244 3918 93] o] &3t Al
ke Hol LT 5 AdFUh

v}
o
9
o
X
o
-
9
By
rr
B
o

24451. 71920 459

OpenShift Dedicated = 2] 2| o] 4] OLML 719 =1 A2 E ¢ a1 A X9 A3 4= )&= Operator
£ Felgdyh

CatalogSource @ 2 4] E 9] o

apiVersion: "operators.coreos.com/vialphat"
kind: "CatalogSource"
metadata:
name: "my-operators™
namespace: "operators”
spec:
sourceType: grpc
grpcPodConfig:
securityContextConfig: <security_mode> ﬂ
image: example.com/my/operator-index:v1
displayName: "My Operators"
priority: 100
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7}e 2 212] Operator o] 7] ] = A}-&#}7} OpenShift Dedicated Z 2] 2~E 0| A =&
olE Ad AaAY Yt AdL nloly e ~(1.2,1.3) == Y~ vl (stable, fast)] o)

oJE ZEYE AFEHE U AT S AFUTh

A 71 A o 9lA| gk A o] T4 Operator= §%4 3 5= Utk ol & Sof M 1.29]
Q5 th

Operator+= stable 2! fast |2 = 5o = & U5
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& IS AT U 2 AEE aysoF gy
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Operator &< 2] 7 - o] = API W 9] S5 5 gl st= Z S 2+ 5% Operator7} ¢ =
oz FsteA Aelete v SEA 48 F A A dY Tk

TestOperator v1.0.091 4| = vialphal API 1 2] MyObject &) &~ 25 #| &34 ).

TestOperator v1.0.19] 4 = A & = spec.newfield= MyObjectol] 3713} 7+ of A 3]
vialphal ¢ 1t}

Operatoref spec.newfield= MyObject ¢] &~ 2of] 2= 7] Fo] F 23 4 )54t} olm.gvk A
FExRAVOZE OLM°ﬂ ] TestOperator v1.0.0°] o}d TestOperator v1.0.10] Z 23+ Ao 2 At
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749~ &7} olm.package A ¥ =
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7V et 4% APIE A ¥3t+= 5% Operators vlg] &3 9l
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71 9| 712 #E] Aol &2 Operator 214 2= OLME] A4S S8 HulolEVF b S A4
o=z =mYIYh 71E M EAITY M d gy o] EV} zﬂ#ﬂﬂﬂ Operator 2k 2L 7F o] W A el
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=08 2e 54 A4 WE deyh

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

OLM-< EtcdCluster= A 3 3}+= Operator<} v # o] 53.1.02]1 Operator= A& 35}o] o] 23t %
A& Z5L F dFUh ol g o] T st=X] == F A of 270& BF 5= 3t= Operator7}
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A 2 B th3-3 25 APISI Y t(CRD).
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A TF7= B 2 oY
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B xw Aol A7 22 gt
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2.4.5. Operator groups

o] 7}o] = ol A = OpenShift Dedicated ¢] OLM(Operator Lifecycle Manager)<i ~] Operator groups
S AHEehe RS 7 EFekAl AW T

2.4.5.1. Operator groups *g 2]

OperatorGroup 2] &2 2~0l| A & ¢] 5l= Operator group<l | = OLM¢]| 4| 4 2] 3} Operatorol t}3 )
UE 74 & A3 34 t}h. Operator group-& % 1| Operatore]] 2 ¢ 3 RBAC YAl 2~ #3E-S A A S At
U 2s o] 25 e g o

Aol 2 ANEE 38 FEE 249 P2 02 A 3= CSV(E 2] 2H A v 2 H )9
olm.targetNamespaces 2] o] A &= o] lHFYth o] 242 W s Operatore] CSV ¢l ~¥] 2o 48 5
w G v ol Z 2 A HH T

2.4.5.2. Operator group ! 1] 4]

th& % 710] =] Operator”} Operator groupe] #@r/= 7455 1t}

Operator2] CSV+= Operator group} 5 3 4] ¢ 225 o] 2~ 0f )51 th.
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Operatore] CSV A %] & =of 4 = Operator group©] 40 2 sl U 2F o]~ HEES
A A Tt

CSVe] 4 =+ InstallModeType = = 4 2.8 Supported Z =2 74 F Ut} CSV Altol = t}
< 4] 714 InstallModeTypes = 74 ® A3 == A E7F 34 4= dH5 U )

3 2.5 4% == 9 X9 5= Operator groups

InstallModeType A

OwnNamespace Operator7} A W] 9] 2= 5] o] 225 1 & &} &= Operator group 2] H ¥
01!_\.1,“{ q_
=] .

SingleNamespace Operator7} s}1}1¢] v ¢] 23| o] 2= A & 5}3= Operator group®] #H &
T AF

MultiNamespace Operator7} W] §] 23 o] 22 5= 7]} o] A4} A &l 5= Operator group &) wl H|
d T AFY Tk

AlINamespaces Operator7t v =5 o] 2 & B 5

18 5} += Operator group¢] W 4=
vl T

A
AFUT(HZ W F = o] = N E= A M),

CSV A}ekol A InstallModeType 3= o] A
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FFF 5 e ATE A5

M
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2.4.5.3. )4 W] 9 225 o] = A1)

spec.targetNamespaces vjj 7| H == A}-8- 5} o] Operator group 2] ) vl d o] 29 o] &8 A
Hoz AAY 5 Y& oh

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

T 2 A9 7] £ spec.selector v 7 =9} 97 AFE-Sto] U d o] A8 AT F AFYTH
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apiVersion: operators.coreos.com/v1
kind: OperatorGroup
metadata:

name: my-group

namespace: my-namespace
spec:

selector:

cool.io/prod: "true"

ofy
fo

spec.targetNamespaces = 53l o 2] v J &¥ o] =& ¥ 517} spec.selector=
E3 2t e 7 E AL stE AL ulE A 51R] &4 ). Operator group®] thA; vl =
lOl*C A 01”01]1*416}11‘%1 P& de oM A AL = dFUTh

& o

spec.targetNamespaces = spec.selector= = t} 4 2| 511 spec.selector’} FAHU T = &
E g o] ~E A9 3= global Operator groupS <) 4 312 = spec.selector 2
spec.targetNamespaces £ = t} A4 2Fsd g th

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

name: my-group

namespace: my-namespace

A= ) 25 o] 2~ 9] E9lH A E= Opeator group 2] status. namespaces i 7] o] TATEY
t}. = =43 Operator group 2| status.namespacel = A& %<l Operatorol] =& Y| 25 o] 25 FA}
dlof sHS gl = ¥ EAE("™)el 2E Y h

2.4.5.4. Operator group CSV 54

Operator group®] ®Wl# CSVel| = ot 2 F24 o] YTt

A

=
T

olm.operatorGroup=<group_name> Operator group ] o] & *® &3t}

olm.operatorNamespace= Operator group @] W] ¢ =3 o] 22 £33t}
<group_namespace>

olm.targetNamespaces= Operator group ] t 7 vl 9l &3 o] &= A
<target_namespaces> dle g3E FEE 2AY S 23EY
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gt CSV £

23] 0] 28 A

2.4.5.5. Al 3 ¥ APl =4

GVK(z-5/v] #d/5 )= Kubernetes API2] 71 ID<] U t}. Operator groupoll A #| 33l GVKel of
3+ 4 B = olm.providedAPls 54 o] AUt F4 7kS <kind>.<versions.<group>°. 2 A4 ¥ &
A9 2, 4 B2 FE 1t} Operator group o] 2= &4 W] CSVol| A A 3 3t= CRD @ APl 4] H] 2 9]
GVK7} 2 g Yt

PackageManifest ¢] &~ 2~5 #| 335}
A A& HEFY L

i
ol

}ube] &4 Wl CSVol 4] OperatorGroup . B 4 E ] t}-&

apiVersion: operators.coreos.com/vi
kind: OperatorGroup
metadata:
annotations:
olm.providedAPls: 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. &1 & 7]} ol A 2= A o]

Operator vo] A =™ Al 7] o] E 8] 2E o] AHUTH 2t J el = v 2ol gt 7 YA s}
E5 Z2EH g A9t AR 9 JA el 2dE YT

Ze2g 93 A 2] 3] oF 3} = 2
olm.og.<operatorgroup_name>-admin- olm.opgroup.permissions/aggregate-to-
<hash_value> admin: <operatorgroup_name>
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S8 9 A x] 3] oF 3} = 2
olm.og.<operatorgroup_name>-edit- olm.opgroup.permissions/aggregate-to-edit:
<hash_value> <operatorgroup_name>
olm.og.<operatorgroup_name>-view- olm.opgroup.permissions/aggregate-to-view:
<hash_value> <operatorgroup_name>

t}-2- RBAC z] &2+ CSV7} AlINamespaces A x| =2 R E U Y 23 o] 25 FAMSHAL o] f7}
InterOperatorGroupOwnerConflictel 2 = A}ef 7} o} d 3 CSV 7} Operator group 2] &4 w v 7} 2 uj

g,
[ ]
CRD®| 7} API ] 0] o) 3t 22 2] o ¢
[ ]
API ) 2] 7} APl 2] 220 o & Sel 28] o1 g
[ ]
F7h98 % 9 ey

1

ol

¥ 2.6. CRD9| 4] z} APl 2] & 2~0f tlal] AR E F# 28 o

th

28 =g 9 A4
<kind>.<group>-<version>-admin <kind>¢] 524
° *
A =

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

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

Z82H 9 A4

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

<kind><¢] 5 A}:

create
update
patch

delete

A 2

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

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

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

<kind><¢] 5 A}

get
list

watch

A 2

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

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

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

apiextensions.k8s.io

customresourcedefinitions <crd-name><] =

A}

get

A =

X 2.7. APl X 1] 20| A Z} API 2] 2&~2=0 tj 3l A/ g+ S8 2~ F

A4

ZexHg o

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

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

[e=]
H

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

27%. OPERATOR o] 3]

<kind><¢] 5 A}

*

A =

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

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

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

<kind><¢] 5 A}

create
update
patch

delete

A =

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

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

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

<kind><¢] 5 A}:

get
list

watch

A =

S EREELRNL
[ ]

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

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

CSVel A *& X gat= 4 &3] shuhe] i Ul v o] 25 g o] st= 75 CSV e
permissions Z =of g o ¥ z} At tis] S 2E 9 W s FH L 9T upeldgo] AA

HUh AAE BE 8 asdE
<CsV_nhamespace> 2} o] XA ).

olm.owner: <csv_name> % olm.owner.namespace:
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CSVol A *& E3tet= H &3] shte] g vl 2so]l 25 B olatA] Fe= A Sodle=
olm.owner: <csv_name> 3 olm.owner.namespace: <csv_hamespaces> }l o] 3l =
Operator U] ¢] 25 o] 29 R E A& 9l o vl o] thd vl o &) o] 2of] EARH U T

2.4.5.7. CSV HA}E

OLM-& &j & Operator group 2] 7z} tj 2
CSV EALZ S A/ th CSV H AL O] &= = thd vl &3 o] 29 AL-§-2tell Al 57 Operator7} =1
ZAM BAEE HaisE 2AGIES FAES dEle AYYTh

CSV H A2 e o] 7} Copiedo] 3L 3l & 42~ CSVE] ZJHf o Y 2|8t & Yol o] Ex ot
olm.targetNamespaces 5412 3| & 4] o] S| 2=E{o|A] A A = 7] Aol CSV AR o A A 7 Yt}
g g 2=sfo] 2 A GAE Agstd QU E 2 A vl g 2w o) 27t FE 5% &Uth

CSV EAlE o BxlE o] 4 CSV7E [ o] 231K 7y A2~ CSV 7} 431 Operator group©]
O o] CSV At o] vl Ad o] 28 o= o4 &&= 7% AHAlg Yt
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e
R

71#.2 o 2 disableCopiedCSVs Z == H| &4 315 o] QLG T
disableCopiedCSVs Z == &4 3} 51H OLMo| A Z2] 2=E oA 7] EALH CSVE 4}t
7| g4 t}. disableCopiedCSVs = =7} 1] &4 3} 5] OLMol| A &A1l CSVE t}A] =7}
Eati=s

disableCopiedCSVs Z == n] &4 3} g t}.

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

name: cluster
spec:

features:

disableCopiedCSVs: false

EOF

L

disableCopiedCSVs Z == &4 3} 3t t}.

O:

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

name: cluster
spec:

features:

disableCopiedCSVs: true

EOF

2.4.5.8. A % Operator groups

spec.staticProvidedAPIs 2 = 7| true = 4% ¥ 7 -9 Operator group-> staticy} Ut 235 o =2
OLM-& Operator group <] olm.providedAPIs 2] & =4 5l#] o v g2 Abdo] A e 4= 5t o]
= AF&-217} Operator group S AF-8-3ke] 92 ¢] U<l
g 2o Hist APIE Al g st &4 7w CSV7E gl

3

2o 2o A ¥ 42 AFE WA el 3 kA ¢ o)
A% fegyth

<& something.cool.io/cluster-monitoring: "true" 2] & Al 8&3lo] 2 & U] 25 o] 2200 A
Prometheus @] 4~ 2= 1 3 3= Operator group 2] < ¢} 4 th.

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

name: cluster-monitoring
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namespace: cluster-monitoring
annotations:
olm.providedAPIs:
Alertmanager.vi.monitoring.coreos.com,Prometheus.vi.monitoring.coreos.com,PrometheusR
ule.vil.monitoring.coreos.com,ServiceMonitor.v1i.monitoring.coreos.com
spec:
staticProvidedAPIs: true
selector:
matchLabels:
something.cool.io/cluster-monitoring: "true"

2.4.5.9. Operator group .3 g

A U] &) A5 o] A M E 9] ﬁ@?ﬂO] Wl A E 7} o}y 32 olm. prowdedAPIs FA 02 Aojxn]o] A ZH
APl Al 2] wHgo] ¥l | E7| ol d 79 5 Operator groupsS Z3f A 3> API7} o} 12 o).

A A el BA = w3} Al API7E ¢l Operator groups©] w3l U 9] 223 o] 2 A Eo| A B3 8] &
2o el AT 5 Avke APUh
4L
WA 75 291 v = Operator group U] ¢ 223 o] 227} aH4¢ A8l 3k thad vl o 2~
o] 2o df ' 3Pt
A
g4 W CSV7E & 7134 wiwltl OLM-S CSV <] Operator group % 7]} 2 & 15 7Hol| W3} Al 3
HE API A E 3t S8 2HE AUt 2d S OLME s A E7] Wl A«]]EO];(] sto] 311

[}
true 2 CSV A3 API7| Operator group 2] A E A E2] 7 $-:
o
Al Agyo
[}

true 2 CSV A & API7| Operator group 2] A E M| E7} of 73 9-:

Operator groupc] A A o)™ t}&-S 43§ oh

CSVel &ot= w25 A gy

e
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2}e] o] # CannotModifyStaticOperatorGroupProvidedAPIs <} $174 CSVE 2
%

o
Operator group©] & A o] o)™ t} &< =3 g},
]
Operator group <] olm.providedAPIls =25 341 z}-x)| ¢} CSV #| ¥ API= A3
Sty go® wA g
false 2 CSV #| % API7} Operator group2] Al B A E 7} ofH 7 9-:
o
CSVol o= wi x5 Al gy h
o
H] o] InterOperatorGroupOwnerConflicte} 7] CSVE A3l e 2 d 83y
=8

false 2! CSV #| & API7} Operator group 2] A H A E<Q1 7 9-:

[e]
Operator group©] 4 2 o|H &5 TP FU ot
|
CSV| &£atemix = A2guth
|
’JH o] CannotModifyStaticOperatorGroupProvidedAPls <} $7] CSVE 4
o) ge) = A s ok
[e]
Operator group°] g 4 o] oft] i th5-5 3 Fth
|

Operator group 2] olm.providedAPls %] & 3=4] z}A] 2} CSV A| & API 719
Aol = wA| o,
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B
R

Operator group © & 213+ A3 Jei = g rldo] opgd

Operator group©| & 7]3t2 wjrit} of 5 2h¢d o] 43 o

[ ]
229 7l n) CSVell A Al F5 & APl A Ex Ze] 2E oA A2-g Y th CSV BAHE& 2 Al g
Y,
[ ]
2] 2~ H Al E+= olm.providedAPIs<} ¥ = ™ olm.providedAPIs<l| 57} API7} 2 35tH
$ &9 APIZF 329U th.
[ ]
E g zslol 2ol A FU g APIZ A F3hs 2E CSV7 ohA] ol Frbgyth 2w
%%s £ CSVel =7 =4 == Al Tl TE°l NS o A5S 33} groupe] 5=t
= CSVol & yt}.

2.4.5.10. vt} ©H|d E Operator 2] o] tf 3+ A &+ A}t

pud

2] 42 A5y t}. OLM(Operator Lifecycle Manager)-2 th 2 ] ¢ 23| o] 2~ o] Operator= o 2 H
A gyt o] o g gk 71| A gk AFa}2 Operatore] APl ¥ o] & 3l of ghob= A Yy th.

OpenShift Dedicated= & ¥ 3+ & 2] 2 E o] T} £ B4 2] Operators Ao A X3 = A== A3

2l
29
A

Operator= Kubernetese] == ] 422l CRD( CustomResourceDefinition © 2 4 E)E A& 3}
g AEE Fd¢ &4 Yth Operatore] th& 2 o= 5 3894 &4+ CRD7F syt
ol 2 18] Fel e thE vl Y 2u o] 2d BAe] AA T = gLt

HREHYE EEvdadolis S8AH LR AES U S /AU Tt b5 e
He HdE= 224 CRD ﬁvo}Ei LT FeILHolA 5L g Operatore] th& Q12
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312 &= thE B A 9] Operator= t] 2 OperatorHub¢] 7} W £ CRD=

A3 Fe oA AT tE Operator H oA o] 7o) AA = 55 CRD7F = A &
H2H HolHe FAAHS BT 4 g7 W&o g2 AlvE] o= AL EHA 5y

o} HIJd E 2 2~¥ 2] Operator

2.4.5.11. Operator groups + 4| &} 2

A A
[}

A A E o] Y &3 o] 20l = st e] Operator 25 17F E3HE of of ghu Th vl 9 3| o] &
oA CSV(Z 2] =F Mul&= HA)E st o & o AX] AlY-e oh& Alve] 2 o4 Operator
aFo] frastA &2 Ao E IHFFoh
o

A3 A ¥ ¢ ]9l 223 o] 2:0f Operator =] gl& 1 Th.
o
A 2] Al o] ] ¢ 223 o] 220f] o] 2] Operator 255 ©] 3l F 4 th.
o
Operator 25| 259 X H| = Al o] Fo] A = o] JdFHh

A A go] faslx &S Operator groupeo] 24 51 CSV7E A A = % 237 InstallPlan
g an7t H-E wA A o A AL AAHUTh & 0] T3 Uld T o]z E ol e
Operator 25 °] = 7% th #IAI A 7F Al - Y o

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

o] 71 A count= & U] ¢] 23] o] 2¢] 4] Operator & +E x| & gt}

[}

e
= 7% CSV= UnsupportedOperatorGroup ©]-f-¢} 37 Ao A2 H sy h
o]l gt o] 5= A3 AEjo] 9l CSVE Operator groupe] t 2 vl 2 o] 2 Aelo] 2 Y=
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THo2 WA F uFE Fo2 ARE ALY U v Ao s HE L A A5 s CSVe| 4%

2.4.6. ¥ E] "W A] 2 Operator 35 Hj %]

o] 7}o] =o|| 4 = OLM(Operator Lifecycle Manager)] €] ©]'d A] 4 Operator 3% ujj x| ol tf 3}
7heka] A gy ok

2.4.6.1. U] ¢ 2~ 5] o] 2~ || Operator &5 Hj X|

OLM(Operator Lifecycle Manager)2 5 3 4] J 225 o] 20 4 X] & OLM 2] Operator= = 2] 5t
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BF 2 duolE9] InstallPlan 2] 220 = F L 3 vl 25 o] 0] 3l Tt
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Ze2F Bl Ao dubAel @ AL e Operator% F5 O 2 o] Esdl= Fot
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o] & g ¥4 = OpenShift Dedicated % <5 Al 3} Operator= 4 %]
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A 2] Y] Y 229 o] 20 93l Operator= A %] 4 t.
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2.4.7. Operator 4 Ej

o] 7}o] = o A1 = OLM(Operator Lifecycle Manager)<j 4] Operator =7 & A}-&
Ay .

off
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rr
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%
ftlo
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2.4.7.1. Operator =71 g 1.

OLM(Operator Lifecycle Manager)<l| A = Operator2] 2} o] ZAlo] &S #&]35}
Operator= 7 ] 5} = Kubernetes ] 4~ 2= 2] 2} €] o] A Operatore] 48] = F+
£ Operator7} A4 ® Ao A L= o= == B 4351A 7 Operatoro A Tt 2 Wi o2& F58
$1 4 5E OLMel| ®.s)of sk 7971 Byt 22w OLMO| A o] 2} 3 4 1 & X}-4-3o] Operator
o] Zo]ZAte]lZ2 5 o BRAH SR AT T UFUTH

OLMof| A = Operatorol| A OLMol| =713 ® 318 4 2= OperatorCondition o] 2}= CRD(A}-&%#} 4
o] g A2 A )= Al F ] th OperatorCondition 2] 42~ ¢] Spec.Conditions o @ o] o] 3l= 72 %
OLM<] Operator 2]l F3FS = + A= A o] A dg YT
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B
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7]1¥-# © 2 Spec.Conditions o] & ©] = AF-g-2}7F F=7}8F A AFE-2F 7 ©] Operator
=7 ¢] 43 OperatorCondition ¢ H A E o] Zx)|3}%] ¢r&1Uth.

247.2. A9 5= =4

OLM(Operator Lifecycle Manager)<ll A &= th<- 3 7+-2 Operator =715 %]

"

GARlCH

24.7.21. Jadgol= 7t =4

Upgradeable Operator =74 & A}-8-3l™ 7] CSV(ZF & &H Au] 2 v 2)7) 4 v # 2] CSV=E o
AEA dHUTh o] 24 g e A f&Fuh

Operatoro] X a3t ZEA S A2 of| Jojm ZEA|A7F g w72 g ol=
A= <t HYTh

Operatorol 4] Operator= ¢ 28| o] =3&}7] Y3l =1 3t7] ol 2k F &l oF st= CR(AH&- A+
Ao gax)rtolag ol A& P stal AFHTH

ofN
fo

Upgradeable Operator =712 False 3t 2. 2 A& sl Pod7| S5 A 54 o).
Pod7} S &5 x| == dfof sl 75 "Pod S o 28 A}-8-31o] 71538l oF 5+ Pod
" E "F7) gl A" Al M o] "Graceful termination” S F s Al 2

Upgradeable Operator = 71 2] ¢

apiVersion: operators.coreos.com/v1
kind: OperatorCondition
metadata:
name: my-operator
namespace: operators
spec:
conditions:
- type: Upgradeable ﬂ
status: "False"
reason: "migration”
message: "The Operator is performing a migration."”
lastTransitionTime: "2020-08-24T23:15:55Z2"
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Y .

CRo| o3 YAML 3} ¢] <

apiVersion: "stable.example.com/v1" ﬂ

kind: CronTab
metadata:
name my-new-cron-objectg

finalizers:
- finalizer.stable.example.com

spec: @

cronSpec: "* * * * /5"
image: my-awesome-cron-image
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https://kubernetes.io/docs/tasks/access-kubernetes-api/extend-api-custom-resource-definitions/#finalizers
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I $ oc get crontab

=9
NAME KIND
my-new-cron-object CronTab.v1.stable.example.com
fh o5 AarAE FEER 2or] CRDY Fojd 958 B 58 G0 &
L o]EL AT F AFYTh dE Y O LaYTh

I $ oc get crontabs
I $ oc get crontab

I $ oc get ct

CRe] €A YAML Ho|H & & = 54t
I $ oc get <kind> -0 yaml

5 ¥ =3 ZEUh

$ oc get ct -o yaml

il

e

apiVersion: vi

items:

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

clusterName:
creationTimestamp: 2017-05-31T12:56:35Z
deletionGracePeriodSeconds: null
deletionTimestamp: null

hame: my-new-cron-object

namespace: default
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resourceVersion: "285"
selfLink: /apis/stable.example.com/vi/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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< Multitenancy 2! Operator colocation & 3%+

%] ¥l Operatoro]] o 3t o] EE A 2] 5}
A}-§-3te Operator—g— A 2] 3he oA W
]_

Z s Al L

4.1.1. OperatorHub = % 3t Operator A %] % 1.

OperatorHub<= Operator= 7 4 sh= AH8-#F QI E o] 2 Ut} o] = 2 & 2F o] Operators A A
332 2] 5= OLM(Operator Lifecycle Manager)= 37 253ty t}.

dedicated-admin <j| 4] = OpenShift Dedicated ] &< =+ CLI= A} 3} OperatorHub < A
Operator= 4 X & = 9l&Yth ¥ th Operators vt o] AFo] Y| 9] 25 o] 2<0] 7}9] A] # Operator
& Fe2E ) AT AT F JES Fh

2 %] 8}= % <F Operatore] ThS %7] A4S A A ) o3 h

All namespaces on the cluster (default) S 41 & 5}o] Operators =& ¢ 223 o] 2o A %] 8}
A AHE 7he @ A NE Ul Lol o] 28 e ste] AE g v ] 2 o] 2~ vk Operator= A %]
Uth o] dolA s RE AL A} Z2AE OperatorE 2188 4 9l == All namespaces... A & g
h=2

AdolE Mg

o] A'd & 5al Operators A8 ole B¢ 75T AL S A9 5 AsYyrh A& =01,
stable 3190l 4 W51 (48 /h5 8 44) BoA P AN 1 g o,

ofy

o] A ek

Y

4 2] ¥ Operatorol] thal 2t QU] EE M st= 735 A& g 2ol 3] Operatoro] A v %
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o] A& %" OLM(Operator Lifecycle Manager)il 4| Operatore] 23 <l Q1 ~H
Fom Jadel=gdyrh

rulru

A jhol A

TF AUl EE A9t H A4 WA o] Operator7t AH-8 7Hs & wff OLMe] fJulolE 2 3 & 244
gyt 29t} dedicated-admin o 4] = Operator= A} Bl d o & uo]EdeH sl d dul o] E
8HE FEoE FAsloF G

OperatorHub ©] 3}

4.1.2. §) &£ A1-£31o] OperatorHubeol A A ]

OpensShift Dedicated %] &< S A8 3}<] OperatorHubol 4| OperatorS A x| &} 32 =3 &= 54

o,

A 2 AL

[}
dedicated-admin ¢} & ¢] 74 S A}-&3lo] OpenShift Dedicated & 2~E o] A 28 &=

BRI P

1.
9l 40| 4 Operators — OperatorHub = o] x| £ o] 53t t}.

9 3}+= Operator= zHo ™ 7] 9] = £ Filter by keyword Az A Y 22 =3 o)
o] 2 £ o] Kubernetes Operatore] 115 S8 2~ #g 7| 5SS 2o #H advanced = ¢ E 3Y

*

U_%

AA o] 1%@
S
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7] Y E] Operator= 4 2] 511 Red Hato] 7151 €] OperatorE 1% 35}4]
Bt Ayt AlEstr] Aol Aag gls] okt
4,
Operatore] th g 8 B & £<2l&tal Install-S &2 gt
Operator A %] #| o] %] o] 4] Operator A x| & - 3+ t}.
a.
574 #1x ] Operators A A5l W E5o4 HHlolE Afd 4 M-S ek 1
& d= Aol vt v o] Operators A sl a3 21 d 2 v 2] v eld] o] E]
EHIAXNE AL AE AT  dFHh
A
HA e 71 25302 A8 g A8 9] HA mddueh Ade] HA WA
o] delzo] glom 7| EA 02 A5 52l Aol AstE U 2187 o
H A Y] HA HAS XA = AF FE ol 2 agyTh

T 5 U AH&sko] Operators A =] s v ¢ 23| o] 2~ W o] A A
T E Operator7} =% %9 Aeka} 37 25 35l3 2 Operator”} 7] 4 d
o] E 1 t}. OperatorE =3 2 o 2 ¢]d o] E3}e W OperatorsS ¥ o) 4l
2 o] of A X o

o]
=

il
=
=

Operatore] 4z R = £ 3¢

R

L

Y.,

All namespaces on the cluster (default) o] A = 7] £ openshift-operators 4]
2~ o] 2~ 0] Operator”} A %] =] = 2 Operator”} =2 2~H 9]
B AT & A

Q]
T oo\

i=
=

EEUYIEHO|2E Y
o)
N

e A ohgy .

Utk ol $4S 34 A8 5

A specific namespace on the cluster= A}-&- 3} Operators 4 x| &

= =4 vy
dll 225 0] 28 HEl e 4 911 o) Operatoris o] el 1] Q) 25 o] 2ol A ik
99 A8 S A Byt
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[

e 2E 7t g <4 AWS Security Token Service(TS® = )2 A1&3l= 7
< o33 ARN = =9 AJH] 2 74 ] AWS IAM < 2] Amazon Resource Name( ARN )
S J8 Ut 9] ARNS A steid AWS A4 Frlo] i AaE 24 A L.

[

Z &) 2~¥] 9] 1] Microsoft Entra Workload ID($] Z&0=2=2= 1D/
Federated Identity Mode )& Al-&-3l= 7% 2 H g d =0 SFgo|AdEID, HYEID ¥4
5 IDE F7Hg Y o

[

Z 7] 2~ 7} Google Cloud Platform Workload Identity(s] &< ol 5] GCP
Workload Identity/Federated Identity Mode )= A}-&3l= 3¢ 223 o T2A
E WS, ZID, 352D % AH| = A ojw A& F 7 Th

[ ZZo| A 8] 2~E 7} AWS STS, Microsoft Entra Workload ID ==
GCP Workload Identity S 41838 ¥ A]3l= 4 $ ddl ol E 5205 Manual
2 AA sl oF Pt

gurlol o T A Felo] A MB2AFAE Gulo| =7 Ao
AP VAT F JoBE AFHA BEUT GuoEe] I £F F o]
A MBEIYAS ol DAt HA WA ABS FA} L IR
AE $A % ohe GO ET F YFU

o] OpenShift Dedicated = 2] 2~ E] | 4] 4 & gk U] ¢ 225 o] 2= ¢] 4| OperatorE 2183 =+ 3
=5 WA AAE FYFUT

a.
TF5 A A AY A AR AES HESI AT Wj7bA] MEAAH A
agel= AE7t dadels S o2 fFAH Yt
Install Plan ] o] 2] 9| 4] %<1 3+ & subscription ] 2 o] = 2} €] 7| Up to date = ©]
FgY
b.
AHE S A e A dadel= AEvE iy glol HAl FEE Sl Eofof g
Yt
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N

ofN

ANB2AYA gy ol= Ae 7 H 4o H Operator — 4 X ¥ Operator £ 4 & alo] A %]
¥ Operator ¢] CSV(Z & 2=F A u| 2= )7t HFH o2 FA =4 293 Status = 2
= &9 Y| 9l 25 o] 20 4 Succeeded = 31 & of oF T}

o
kl

All namespaces... A x| 2 = 9] 7 9 openshift-operators ] ¢ 25| 0] 2~ 9]
A 2Fel = Succeeded & 3¢l & x| gk T2 ] 9 ¥ o] 20| A &2l Et= - A
7F EAF g oh

M

ot
N
52
flo
o
o
i)
oo
o
kN
Og‘;,:
]
°
)

TAE BisleE Y32= — Pod 3 o] %] o 4] openshift-operators Z =4 E(XE+= A
specific namespace... 24 %] 2 =7} A H A9 71e} #&H Y| Y2 o]2)e] Pod o] 225
gelste] EAE F71E s 4 gyt

E
)
z
2
fijo
T
o
%)
aw
u)

Operator7} A %] = v €}d] o] ol A A ] &

o
kl

=

o Agza AL 2EA A L A EFTHE WS A% Aol e

4.1.3. CLIZ A}-& 3} OperatorHubo A A ]

OpenShift Dedicated 3] <& 2143} o] 4] CLIZ 414 3}<] OperatorHubei 4] Operators 4 %]
&+ dFUth oc B H S AHE-she] Subscription 7 A & RFE AU Gl o] EFU T

=T »a
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g o] 2ol gl 2 E Operatorol tha] 2 3 RBAC 4|2~ A< A thAd vl Y 2o 28 A

Y,

ek

B

o F-&¢] 7 9 SingleNamespace == £ 419 & of OperatorGroup %! Subscription ©. 2 A E 4
S AFo® AEste § Wagtesd M AYgS Asstetr] wwol o] Axpe] §) F& ol AdEY
o}.

AR 2 AR

[ ]
dedicated-admin < & 9] 74 S A}-&-&}<] OpenShift Dedicated 2 2] ¥ o] A4 =3 =
AFUT
[ ]
OpenShift CLI(oc) 7} A X 5] o] A H Y
ZEA 2

1.
OperatorHubol 4] = 2] 2~ E] o] Al-& 7153l Operatore] = =S Z A3 ).

I $ oc get packagemanifests -n openshift-marketplace

d 4.1. =9 4

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
# ...

g 9 3 Operatore] 71g 2 18 7] 23] S Th
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g 9 3 OperatorE 7 A8l X YEje Ax nE 2

I $ oc describe packagemanifests <operator_names -n openshift-marketplace

d 4.2. =9 o

#..
Kind:
#

=

A 7}

A

PackageManifest

Install Modes: ﬂ

Supported: true

Type:

OwnNamespace

Supported: true

Type:

SingleNamespace

Supported: false

Type:

MultiNamespace

Supported: true

Type:

#...
Entries:
Name:

Version:

Name:

Version:

Name:
#...
Entries:

Name:

Version:

Name:

Version:

Name:

AlINamespaces

example-operator.v3.7.11
3.7.11
example-operator.v3.7.10
3.7.10

stable-3.7 g

example-operator.v3.8.5
3.8.5
example-operator.v3.8.4
3.84

stable-3.8 @)

Default Channel: stable-3.8 ﬂ

00

A o) .

Ut AR EA Fe A RHow A

r
:*é
i
iAs
v
v

olf
r
:>|4£

4%, Bel A A
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2o AR

t}

o

g H & d3sto] Operator Bl 9 Ad A B S YAML 202 =9

sk

%+ 9%y th

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

vl &g eo] e 5 7 o] o] 7t =t A X E A -
Z 204 A1g 7153 v % 2 Operator 32 %3] 3t}

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

ofN
fo

(v

Operator 71&F= 12 A A 1R R oW S 270 =5 & o
= W o

get packagemanifest 2! oc describe packagemanifest ™ &= & 2
712 e 7t R0 A E e 5 sy

a9

73
&

o

o] 7R 27t F LIl o] 2ol AAH Y

FVe =z a0 & 593 o] 22 Operator &=+ Operator 7} g4

=8

4 =] 5} = Operator”| AlINamespaces 4 %] R EE X Q38lH o] REE ALESl == AE]

<k 73 Openshlft-operators Y| 2 o] 2of 7] E-2 © 2 global-operators a}‘— 2 A &)
Operator Z150] o2 2 o] BAE AV Ut}

A =] 5} &= Operator”| SingleNamespace 4 %] R == X35l o] REE AL =S A
v 2d o] 2o A g Operator group©] =2 Fela)of gt &) 81A %

735 &4
7o e Ao wEl AL AT 4 gl Th

Ul 2ol 29 stite] Operator 255 912 4 AFYTh AHA ¢ W &2
"Operator groups"-2 =314 A &
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OperatorGroup ¢ 24| YAML 3} < (o

SingleNamespace 4 x| = =29 739
operatorgroup.yaml )& A A3 gy o}
©] OperatorGroup 2 = 4] E 9] o

SingleNamespace 2 %] &=

apiVersion: operators.coreos.com/v1i
kind: OperatorGroup
metadata:
name: <operatorgroup_name>
namespace: <namespace> ﬂ

spec:
targetNamespaces:
- <hamespace> 9

etadata. namespace %
<hamespace> 32 A8t

SingleNamespace 4 x| = =2] ¢ m
A= wiro] Fd

spec.targetNamespaces

OperatorGroup 7 2| & A4 &Y th

b.
I $ oc apply -f operatorgroup.yaml
4,
Operatorol 4] ¢ =3 o] B 2 =248 Subscription ¢ B A E 2 4 A 3 T},
a.
Subscription ¢ =24 E o tf gt YAML 3} < & A A 34 t}( <l : subscription.yaml ).
A
E£7 B8] 4 o] Operator= + % 3512 startingCSV 2 == Hsl= w2
o2 AAEIaL o] & W o] Ftg R 1o = 75 Operator’t A5 02 ¢ 1
# o] =5 %] ¢r% = installPlanApproval 2 == Manual 2 474 g th 24|
g8 v "S54 A% Operator H{ o] Qe A HAAHH QHAE

"E FEHH A L.

o1

I o 4.3. Subscription 7} 7] <]
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apiVersion: operators.coreos.com/vialphai
kind: Subscription
metadata:
name: <subscription_name>
namespace: <hamespace_per_install_mode> ﬂ
spec:
channel: <channel_name> e
name: <operator_name> 6
source: <catalog_name> ﬂ
sourceNamespace: <catalog_source_namespace> 6
config:
env:
- name: ARGS
value: "-v=10"
envFrom: a
- secretRef:
name: license-secret
volumes: 6
- name: <volume_name>
configMap:
name: <configmap_name>
volumeMounts:
- mountPath: <directory_name>
name: <volume_name>
tolerations: @
- operator: "Exists"

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

7] AlINamespaces 4 %] == A8 =F2] 7 -9- openshift-operators 1] J =
Ho] 25 A ZAUTH e AFEA A S EH U 2do| 25 A A AR T
4 214Ut} SingleNamespace 4 %] 2= AF2 9] A9 3 &Y Y g AF o] As

%)% g o,

of

=g A4 gy

523 Operator?] o] &Yt}
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Operator& #| &st= 7lE2=2 1 229 o] Y Yt

Vg2 o) Y2 o] 2 Yt 7] & OperatorHub 7} g2 7 4220
+ openshift-marketplaceE A} 3t t}.

env 7] 115 = OLMel 4 44 & Pode] & A e o] o] glo]of sk 7
W5 B5S Aol

envFrom w7/} HagE A ojyoq 317 HEE A& A2 B2 4oy
t}.

volumes v}l 7]l 1 4== OLMOo| A A A &t Poddl] Sl ojof 8= BF E2 S A 9
Yo

volumeMounts 1]} 7]l ¥ == OLMol A 234 3+ Pod<] =& A o] o]
of 3t= & F "I+E 5528 F o gyt volume Mount 7} &4 314] &= EFS
2% 5= 7 -9 OLMe) A Operator= vl 3 5} %] F gy o).

(

tolerations v} 7} 1 == OLMo| 4 A3 4 3+ Pod 9] &] & 93} Z22 o3

I

t}.

resources Ul 7l ¥l == OLMo| A A A 3t Pode] =& ZAH oY o) st 2] &
2 Ak 2AS Gyt

nodeSelector =j 7 ¥ == OLMe<l| A A A3 31 Pod<l| tl 3 NodeSelector =
Aoy
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o 4.4. 57 A] 2} Operator ® 7 o] 3] = Subscription 2 2 4] E 9] &

apiVersion: operators.coreos.com/vialphai
kind: Subscription
metadata:
name: example-operator
namespace: example-operator
spec:
channel: stable-3.7
installPlanApproval: Manual 0
name: example-operator
source: custom-operators
sourceNamespace: openshift-marketplace
startingCSV: example-operator.v3.7.10 g

AEH Mol 7tEgZ o] o] F Mo Z A2 AS 5 A2k
ManualZ A& 3Uth o] Ao o]l HAL R & Jadgo|l=d 4= glon

2 A2 CSVelM AA & ghEste ™ & el Zadyth

2]

Operator CSVe] 54 W& 44

)

Y,

AWS(Amazon Web Services) Security Token Service(STS), Microsoft Entra
Workload ID &=+ Google Cloud Platform Workload Identity ¢} o] E& ¢150] &4 3}
HE2E FEAe] S EHY A v GAE TSt A BEEAHH LHAES 724

HASEcH

Subscription S B A EV} =5 JH O E FASZ A E ] 3]

rr
)
-I {
rO
not
W
o

ol 4.5. & Aol E U]

rr

Subscription @ 2 4] E 9] o

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

ZH2E7FAWS STS =9 = 4¢ v 228 T 3FYh
o 4.6. AWS STS ¥ 7} 2l+= Subscription . B 4] E o] o]

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

kel

e,

Z# ~E 7} Workload ID 2 =9 9= A9 S =&
o 4.7. Workload ID ¥ 5=7} 3l += Subscription 2 2 4] E ¢ o

kind: Subscription
#...
spec:
config:
env:
- name: CLIENTID
value: "<client_id>"
- name: TENANTID
value: "<tenant_id>"
- name: SUBSCRIPTIONID
value: "<subscription_id>" 6
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>
[z
[
1
biALs
r
o
il
bl
i
e
i
u)

Tt
Rl
d
%

Z 2 22E17} GCP Workload Identity = =0 3l&= 4 ¢ o2 2=

t}h.

Y
o] 4.8. GCP ¢ =2 == ID ¥ 47} 3= Subscription 2 2 4] E 9] &

k|nd Subscription
spec
conﬂg

- name: AUDIENCE

value: "<audience_url>"

- name: SERVICE_ACCOUNT_EMAIL

value: "<service_account_email>"
oh& 3 gy th
<audience>

GCP Workload Identity S % s w] 2] %7} GCPol| A A A 3t
AUDIENCE 7}2 thg 34 2] Ak 3 44 o] URLo] o} o} gt

/liam.googleapis.com/projects/<project_number>/locations/global/wo
rkloadldentityPools/<pool_id>/providers/<provider_id>

<service_account_email>

A3

SERVICE_ACCOUNT_EMAIL 3712 Operator 24 %ol 7Hg3st=

GCP AjH| 2= A4 oW AU th o & S0 T3} 24U th

<service_account name>@<pr01ect id>.iam.gserviceaccount.com

thg 4 &S 43 &l Subscription ¢ B4 E S A A S t).

I $ oc apply -f subscription.yaml

ro
>~
X
J {
o
A
off
o
fu
ofy

installPlanApproval 2 == Manual 2 243sl= 2 ¢ 1% 5
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4. A=A J
213to] Operator A x| & ¢+ = 34 o). 214 ¢ U] €2 "Manually approving a pending Operator

update" = Fx3H4 A L.

o] Al 4 o] OLM-& o] A A& 3 OperatorZ <14 $Hu t}. Operatore] CSV(E 2] 2~E 48] 2 v Ad)7}
7 vl d 2= o] =0 32415 31 Operatoroll A A &-5h= APIS A/ ol AF8-& = lofof T

Y,
ofN

e Ee A

=

o2

slo] A4 %] @ Operatore] Subscription © 2.4 E o] 4}e)

A
ol
rO
)
W
o

I $ oc describe subscription <subscription_names> -n <namespace>

SingleNamespace 4 %] & =of t}j 3l Operator group A4 3+ 7 -9 v} =& 23] 5}
OperatorGroup ¢ E A E o] AE] & &l

I $ oc describe operatorgroup <operatorgroup_name> -n <namespace>

[

Operator groups % ©]
[

AL&- 2} A o] Y] ¢ 29| o] 2o Z &2 Operator A |
[

X3 Z<] Operator YU o] E =% %2l

41.4. b5 HYE F32HE $3 Operatore] o 2] ol 28 2 4]

dedicated-admin o 22| 22 4 th5 U E 28 2E oA A4 Operator Q1 =28 =& o2 /)
2718 5= Q4T ol A& Pate] YHL gusls Ao 7 7539 4 9l T2 All namespaces A
A RE e 3 A9 =X oS Multinamespace =9 tha] 24U Uth A4 YEe "HIE
2] 2~E] ¢] Operator"'2 %384 Al &

g AR e Ed 9ars Qe e =
5511t HHLE Operator = o9 6.2 o] 5 418 & 7= 2l:= Operators] ¢l=H= g/ 1],

of
12
>
o I
>{E
1)
rd
ttlo
ofl
NE
ol
rr
~
>
oo
_>|i
e
rr
>~
>
ofo
B
N

A 27 A
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dedicated-admin & o] A} &} = F ] XE o) W28 5 9lg1] .

4 %] 3] 2] = Operatore] 2= o] <€l A7} x| 3§ H Z] gl 4] 5§ Bz o]o]of g},

o] Aot & 7] e} A ot A}gFof b oF X}A) oF ] &2 "H| Y E F&f A E 9]
Operator"E #3514 A] 2.

g

OperatorE & #]3}7] d o €Y E 9] vj] ¢] 25 o] = 2] W o] Y E Operator2] v ¢} =5 o]
2E QY. Z2HEZ YYolo] o] YL YT 7 s o F o] HHAE] g
25 o] £ 7F team1 9] 7 -9 team1-operator ZZ A EZ YAt 5 Q1]

I $ oc new-project team1-operator

spec.targetNamespaces 2220 }1}9] 1] 9] A5 o] = g2 vt A}-g5}a] HUE 9] 1) o] A5
o] xof ¥l 9] 7} =] = Operator group-S -5 g1t}

OperatorGroup =] ==& g 2] 532 YAML 37192 %] gg}1] (< : team1-
operatorgroup.yaml ):

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

spec.targetNamespaces % 5 o) g E 9] 1j] 9] = 5] o] =7} g o] ghrj ],

]S 1§32 & 3 35} Operator group=2 4% g1i}.

I $ oc create -f team1-operatorgroup.yaml
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54 = Operator v 9] 27 o] o] Operators 4] §}1]t}. o] 2}¢]- CLI i<l ¢ &4
OperatorHubE Al-g-3}o] o A +d 3] o). A o+ A= ¢ &2 AF8-3/<f OperatorHub

oA HAE FE A L.

Operator & 3] Z ¢& $F ¥ Operator= &Y E Operator 1] ¢ 23] o] o]
F3ln] Y E i 9}~ o] =& 7++] 5% vF Operator2] Pod Z A/ v] = 7] g2 ]
HE o4 5 AL} A8 5 gL

5 gYE Z2/2E 2] Operator

4.1.5. AF& A} g 2] ] 9] =5 o] 2o =¥ Operator & 3]

OpenShift Dedicated §J &2 A}-§3}o] Operators 43 & o 7] 522 All namespaces 4 3
2 Z x]¢ 5}l OperatorE 7] openshift-operators &2 ¥ 1j] 9] 2z o] o] H x| g}L]]. o] Z 2l5]
S H =] A8 AEHEH FA 7} Yl ] Q) 25 o] A 9] 2= Operator 7Foj] 3§ L Qo] Egt = 9]
1l o}. o] 2] 6t A 31 A}F3}o o st 2JA) 6t )& "Multitenancy and Operator colocation"S- #-% 5} 4] A]

o

.

dedicated-admin ¢ 8+9] # ] )= A&} Fo] FZH ] Q] AT o] AE WAl G ] 9] A5 o]~
E AFg 3ol 7)Y = Y 9] H Operator 2 5 5 §5& HA] 519 o] 7] FX& 7502 vjo]7 =

o 7 et

Al 27 A G

[ ]
dedicated-admin & &+9] Al-&x}Z ZFa] AE o) HAA8 5= 941l

g

OperatorE 4 %] 51.7] F o] ¢l s} OperatorE & 3] & vj] 2w o] 2 & Y& g} Z=Z 4]
EEZ YHolof o] FYE L 7 AFY ] o] Z2HEI o] o] L= AFER Fo] F =Y
] 9] =z o] =7} FH i o}

I $ oc new-project global-operators
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2.
B E ] Q25 o] A EF ZHA] 5]+ Operator group ¢! A}-&=} g 2] &= 3 Operator group2- 4
oo
a.
OperatorGroup 2] == g 2] 5] 2 YAML 312 (9: global-operatorgroup yaml )&
] gFgli] o}, spec.selector ¥ spec.targetNamespaces T =5 27 J2Fslof 7= i g~
Bo] A E K Hl5}= FZ4Y Operator group © = &g g1l
apiVersion: operators.coreos.com/v1
kind: OperatorGroup
metadata:
name: global-operatorgroup
namespace: global-operators
xz
A4 #Hl Z=Z 1Y Operator group <] status.namespaces °j= Al-& 59/
Operatoroj] 2= ] Q] 2w o] 2 F FALG)of 3lr}= o5 Hijj&= Hl FxJ Y
("")e] EZgHE o] s
b.
]S 1§32 & 3 35} Operator group=2 4% gF1ir}.
I $ oc create -f global-operatorgroup.yaml
S A

AL& R} o] F2Z Y 1] ¢35 o] o] g3} OperatorE 4 3] g}1]}. Operator & 3] 5o €

T2 A1g ) B o] FEY Y2 o] 22 HAH gL o) S A gromz of 2

972 OpenShift CLI(oc)Z 7t +d &+ + Q151 o] XA o1 Fx}= CLIZ A]-§35}<] OperatorHub
o4 HAE FEFHAL.

Operator & x| & A] Z}gF ujj Operatoro] 5= g=Eo] Q= 3¢ AF&RF g2
FEY Y JAFo]2o] FELYE AFoZ HIFH g AT oz FLY
Operatoro] &5t ¢t o] E FF & ' 3] A8 o] Y= A o] 72 FH

2 E] 5] HA] = Operator 3-5 Hj =]
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4.1.6. Operator ¥] =Z Z =29] Pod ujj x|

7] 2 o = OLM(Operator Lifecycle Manager)2- OperatorE 4 x| 5} 71} Operand ¥ ZZ=E nj
F g ¢)o]o] XY} =rof PodE v A i) Aej = == JE 7], g1 E & 51§ S} F 2 eH
ZZA EE RFEs]o] £ =t o] Operator & Operand Hj x| E o] & + & 1]}

Operator ¥ Operand ] =2 = 2] Pod 8 3] A o] o i= T}-5-7 72 AFH 2 AFgFo] Sl&1 o}

L7 Ao mje}f PodE g3 o2 @ =t = vt JoSs AT AFE 7lsoF F 7
E = = 2 Ad 5= node-role.kubernetes.io/app s} 2 7] & o] 22 g9l gL]). 2
oF o

/ W 77 e vl A EE AL S = =5 & F HE 51 o] myoperator 2} 22 o] &
FIrg ok o] 7 Ao A] o] o] EE& Z2AES] k- ME ]2 A g

=4 goj o] Y= Podtt =4 AP =5 5] 857 AEo] Qi A2 EE e
o] 27 Y vl AEE AME S 2 EE HF AFE E EiE = B
EZ 2ok QA ESG A 5EH] Q= A PodE =E o4 oot 7 YE % = FAE A
£ 31t} o & So] myoperator:NoSchedule 591 £ A}-§-51e B9 E 9} 3] 3}x] Sz Af
Pod7} a5 i = o] o k] <] 82] vt 1= = 9] 7] = Podi= 2tz 53] H1] .

of Al FolA] YN T EzAEZ AFg o] thg A1}E L o)A X FH =2 PodE o] E8 7 ggt]
.

Operator Pod ] 73 -7

9

e 2= o3 A o) 45 H gj 2 Z 2 4] Eoj 4 Subscription 9 HAEZ 44
Z 71 o = Operator Pod 7} ] ¥ == o] uj=]g 1]}

7 Ao,

Operand Pod<] 7 -¢

4 %] €l OperatorE A]-§-5] o Z 2 FHE o) oj Fa]Ao]{dS Wy e 7 Q&1 ). 22| H Operator
7} ZZ A E o] 293 CR(AI&A}F 2] e]£2)o] v x| g 1]} 2475 o = Operator | o}Z ij] =7
ojxo] Fe]|2H T QHAE Hi= g2 2F B X 5}A] = oF 7 AL} Pod o} g H = of Hj ]
Hl o) o] F-7 A&} g 2] Pod Hj x| 7} X & = =] 1]l
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OpenShift Dedicated 4 Operator

4.1.7. Operator7} & ] € 9] x] Ajo]

7] 2 o Z OperatorZ & x] & mj] OpenShift Dedicated= Operator Pod= ¢/ 9] 2 Z 9} == 5

sirto] AA G 2ej1} £ = B =t A4 EJ 5 PodE o o}t F¢7F g 7 leH o

2 o & o] 4] = Operator PodE 55§ =& ¥= =T A EJ] o o}sj o} 5}= 332 &5 g}

H

FUH sREA Ex FAF Yo g F2E0|A o o5 Operators €5t 75

W E$)Z = a0 #A2 s T-Lete)2 W] sh7] $)a] ¢lza} d Ao Operators

B2y 7

Operator2] Subscription ¢ HH Eo] == #ALY, Pod 74}y B= Pod AR ¥R A of =& +
7}3}o] Operator Pod7} &3] H 9| A& A o] & 7 gt} == ALY S =FF ]+ Pods w3 &
T RlE PIAE 2 )= b AFE-ls 78 Al EY U T Pod FAFE & AME-SHE #d Podrl ¢ ==
of o FH =5 & 7 gt Pod ALY WS AFES}H k=04 Pod7} o o5 ] =5 & + Aw

1,

o}& A oA = == FAFY = Pod ALY WA &5 AH§dfo] S 8]2F 9] 57§ == Custom
Metrics Autoscaler Operator 9] =Bl ~EF H X 5}= YL HojF1]r].

— =

Operator PodE 5% = v 5}= == FALY of

apiVersion: operators.coreos.com/vialphat
kind: Subscription
metadata:
name: openshift-custom-metrics-autoscaler-operator
namespace: openshift-keda
spec:
name: my-package
source: my-operators
sourceNamespace: operator-registries
config:
affinity:
nodeAffinity: @)
requiredDuringSchedulinglgnoredDuringExecution:
nodeSelectorTerms:
- matchExpressions:
- key: kubernetes.io/hostname
operator: In
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values:
- ip-10-0-163-94.us-west-2.compute.internal

ip-10-0-163-94.us-west-2.compute.internal o] 2}= % = o] Operator2] PodZ <j ¢}sj o 5}+=
EE FAY YU

£ ZAFo] 9= == Operator PodZ Hj 3] 5}= == FALY of

apiVersion: operators.coreos.com/vialphat
kind: Subscription
metadata:
name: openshifi-custom-metrics-autoscaler-operator
namespace: openshifi-keda
spec:
name: my-package
source: my-operators
sourceNamespace: operator-registries
config:
affinity:
nodeAffinity: @)
requiredDuringSchedulinglgnoredDuringExecution:
nodeSelectorTerms:
- matchExpressions:
- key: kubernetes.io/arch
operator: In
values:
- armé64
- key: kubernetes.io/os
operator: In
values:
- linux

kubernetes.io/arch=arm64 = kubernetes.io/os=linux 2}'& o] 1= *==oj] Operator2] Pod
& of oo 3= k= ALY Y]
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Operator Pod = 3}i} o] ¥2] 573 &= =] v =] 5}= Pod 5-AF o

apiVersion: operators.coreos.com/vialphat
kind: Subscription
metadata:
name: openshift-custom-metrics-autoscaler-operator
namespace: openshift-keda
spec:
name: my-package
source: my-operators
sourceNamespace: operator-registries
config:
affinity:
podAfinity: @)
requiredDuringSchedulinglgnoredDuringExecution:
- labelSelector:
matchExpressions:
- key: app
operator: In
values:
- test
topologyKey: kubernetes.io/hostname

app=test #j o] £ o] gl+= Pod7} $l+= &= o] Operator2] PodZE v X] 5]+= Pod A} ¢/ 1] }.

Operator Pod7} 3}i} o] o] 57 == 4] WY 5}=] G =5 3}:= Pod FAFY B4 of

apiVersion: operators.coreos.com/vialphat
kind: Subscription
metadata:
name: openshift-custom-metrics-autoscaler-operator
namespace: openshifi-keda
spec:
name: my-package
source: my-operators
sourceNamespace: operator-registries
config:
affinity:
podAntiAffinity: @)
requiredDuringSchedulinglgnoredDuringExecution:
- labelSelector:
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matchExpressions:
- key: cpu
operator: In
values:
- high
topologyKey: kubernetes.io/hostname

cpu=high 218 o] ¢l= Pod } 9= =Eoj4] Operatore] PodE o ¢fs}<] Q== &
ALY BE=] @] of.

e
S
Q
Jo

g

Operator Pod 145 A o] 5}2] ¥ t}-3 BAIE 25 #1]c}.

OperatorZ g 3% o = H g

Zagt P HdExo Eul=E7] §HES =59 go]Fo] A]FHo] Y= g2l

Operator Subscription ¢ H A EZ F Fslo] {5 =5 F7}gLd].

apiVersion: operators.coreos.com/vialphat
kind: Subscription
metadata:
name: openshift-custom-metrics-autoscaler-operator
namespace: openshift-keda
spec:
name: my-package
source: my-operators
sourceNamespace: operator-registries
config:
affinity: @)
nodeAffinity:
requiredDuringSchedulinglgnoredDuringExecution:
nodeSelectorTerms:
- matchExpressions:
- key: kubernetes.io/hostname
operator: In
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values:
- ip-10-0-185-229.ec2.internal

nodeAffinity,podAffinity =+ podAntiAffinity & &7} g o). 25 = Ao o 3t
YHE= o FoF el AHS FEolHA] 2.

oy
ol

Pod’} 54 =Eo] uj x5 =5 5l2/H 05 FF S dI o

$ oc get pods -o wide

2 o

o

NAME READY STATUS RESTARTS AGE IP
NODE NOMINATED NODE READINESS GATES
custom-metrics-autoscaler-operator-5dcc45d656-bhshg 1/1  Running 0 50s
10.131.0.20 ip-10-0-185-229.ec2.internal <none> <hone>

Pod 7414 ]3]

== APy ofa]

4.2. ¥ x]H OPERATOR ¢t o] E

dedicated-admin < go] # 2]} OpenShift Dedicated =& 2~ E] o] 4] OLM(Operator Lifecycle
Manager)2 A}-& 3} o] 7o ¢ =] 3 OperatorE ¢ o] E g = Q51
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https://docs.redhat.com/en/documentation/openshift_dedicated/4/html-single/nodes/#nodes-scheduler-pod-affinity-about_nodes-scheduler-pod-affinity
https://docs.redhat.com/en/documentation/openshift_dedicated/4/html-single/nodes/#nodes-scheduler-node-affinity-about_nodes-scheduler-node-affinity

b1 74

OLMojA] & 3t vf] g =5 o] 2 off ulj 2] H éii/%l Operatorj tjj ¢t 9] ] o] EE =] 2] 3
= W 7 A& 2] F o] =4 Operator 272 Al&3}of OperatorE 4 =] 5}= A W
2 Multitenancy %= Operator colocation £ ;42 3l A] 2.

4.2.1. Operator 9]t o] E =H]

4] 2] ¥l Operator2] 4] H A= g2 OperatorE =23l ¢ o] EE 5213l= Yho]E AHIdL 23
gl Yol E A YL wWHslof —%’3‘7’-3 A &5}z FH 1 A d o A] %’EJIOLAEE 7T T A

A B2 g He] Qo] E Y o] F Operatorn/h:} 0= er/ ol o] 2 2] & A A= JulF o = 2]
g & Operator 1] 9] 3*& 73S o & L/E} o= FY o] F:2 Operator(1.2, 1.3) == ]~ vl &
(stable, fast)of 4] A 3*5]+= o) =] A o] £1<9] u]-o]l;] 2z A OHIE]IO/E ~EZPL 2 5 9L

27

41 2] ¥l Operator= & A|GHE} Qajd AHLd=Z vlFgd + g5

Red Hat Customer Portal & oj== #2] }7} Operator ¢t o] EE FH]5}+= b =-%0] H= o< =
2] A o] & o] EZglE o] s

Red Hat OpenShift Container Platform Operator ¢ t] o] E g 1 ZHAL7]

of Z ] 7 o] -2 A& 5} <] Operator Lifecycle Manager 7] ¥F OperatorE 7 ¥ 5} 32 O} &F
OpenShift Dedlcated Bl o A] Qo] E AL Z Al 7}7?} Operator v] 72 319l gF
Cluster Version Operator 7] ¥} Operator= ¥ g} 5 o] Q=] 21l

4.2.2. Operator2] ¢jto] E A9 vl 7

OpenShift Dedicated ¢ =& 2 A}-§-3}<] Operatore] o] E FdL ¥IF & + Qa1
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https://access.redhat.com/labs/ocpouic/
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g2 g

"fH*ﬂ%’”// 529l Aefo] R}F oz HFH - [de gl F Yo+ ] Operator v] H-2 AF& S 5 2
SA] Yro] E ZZAATF AR, 5291 deto] FEeZ HPH G HiF 59 YUoEE TF
o= golso g

A 27 ALY

[ ]
OLM(Operator Lifecycle Manager)S A& 35}<] o] 7l o) & ] 3t Operator 9] 1] }.

S Z A
1.
Y £ 9] A<} 319 o A] Operator — Installed Operators Z o] & ¢1j}].
2.
el o] E A 9L 1 g Operator o] L Z& g
3.
ANHx2ZHH Yo ZE g
4.
Yool E A Y ol 4] Ho]E Y o] o] FL F& g
5.
Fe FH ol E YL F¢ o2 A Fe FE g
6.

A& 59 FeFo] Qli= A| BT EHH o Z %’H/°/E7f A& 2 A 2} 1] o], Operator —
A= perator o] =] 2 o] & 3}o] ¢ o] E leg’ YFS mgH g gEHE Yu oty
& H FHM oz vigHd.

& 591 depo] Y= A U2 Zp A ML H oA YHlo|EE FEOE 59l
Zi/ ot

3

7
=

3
o

4.2.3. H 7 59| Operator ¢/ t]o]E 55 59]

41 %] €l Operatore] A{HAFZ {0 Qli= 59 Fgto] +5o2Z HFH F-¢ A Jeo]EZ} dA4 el
o]E Yo o]~ g nf Qo] EE 7502 5 Qlgof A7} A FH ]

A 27 A
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4%, #e A 2

OLM(Operator Lifecycle Manager)L A}-& 3}of o] 7 of] 4 %] st Operator 9] L]t}

Taaa

OpenShift Dedicated €] & <] # 2] <] 3} H o] x] Operator — & *] & Operator= o] & g1}
]

HE 59l 9do] E7} 9= Operatoro] ¢z o] = Al-& 7}5 A7} FA G ¢do]E
gt Operator o] 52 g §1]d].

3.
AHB2Z A GS FE 9. s5:9lo] F s Yrlo]E= Y zao]= Yef Fof FAIHL]
. o] & Eo] 1 ¢l B o7} FAE  AFH
4.
159 go& Fg o g5 HA A9 Za] 75 F5 3
5.
Yojo]Eo A& Flsot Ao Z 1 JFH 2|2 A2F HEFGU L ZA} gl= 37 o9& ¢
gt
6.
Operator —~ 41 x] & Operator 7] o] %] 2 o] &3] ¢ro]E {g S ZgF g ¢

B9 FH7 §5 2 HoZ g g,

4.3. Z 2]/~ El 94 OPERATOR 2}

22 OpenShift Dedicated = & ~E] o 4] OLM(Operator Lifecycle Manager)2- A}-& 5} o] 7 off
41 3] 31 OperatorE 1A 5} A 1} %) A }= Wy L &3 g .

&9 ¢ Operator= 1:}/(/ 4 =] 3].7] Z o] OperatorE % 3% 0 2 A 7] 5} 32 2+7 5] A A
g ok g1/ t}. Operators 2H33] H 3] s A 5}x] 0 'H Z 25 E B= 1] g =w o] =9} 2
2 gL AE "Terminatmg" e 7} 5 2 OperatorE o} A] & ] o}r?ib_ g} 4 "error
resolving resource” v X x| 7} 8ol € = Q& 1]}

4.3.1. 9 Z &L A& 51o] F2]2El o4 Operator 2}4]

Fol 28] el s o 242 ARG sle] HE e g2 o] =0 4] 3] H Operators 448 + 1%
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v
ALE 2 AL
[}
dedicated-admin #3to] 9l+= F]°g 2 A& 512 OpenShift Dedicated &2/ ~E ¢ Z£9)
WA= + s
ZZA X
1.
Operator — 4 %] € Operator 7] o] %] Z o] & g}1]}.
2.
#] 7] 5} 2] = OperatorE o 2™ o] F o 2 HE 7 Hrof 7|9 =& 23 Z51 A1) ¢ g g]
t}. 2 & o2 3 g OperatorE Z g /1]l
3.
Operator 47 g 1 7] o] x] @ E&=oj] gli= 2F¢] &= 04| Operator || 7] E {1 & g} 1] o}
OperatorE & #] 7] 7] 5} A Z & 1 7}? t) 5} YR}7F ZA]H H .
4.

21 2] A 7| & 145} ] Operator, Operator v ¥ 2 PodZ ] 7 gf1]c}. o] 2] Ff
Operator= &3 533} r] o] ¢ Y H o] E7} T+ HA 5.

o] 29/ CRD(A}8A} g 9] 2= g <)) H CR(AFEA F9] 2]+=2)& E9
s}of Operatoro] ] #e]d}= 2|2 2F A7 opx] Gl § &4 5318
AR = 2 G g A% dYHE Fej2E 9 glars 75 Y2l 22
g} = Q51 t]. OperatorE & =] A 7 ol ¥ & G 352 ] # 5} 2] & Operator
CRDE +&2o2 A4 oF & + gl5 1.

4.3.2. CLIZ A}1-§-3} o] Z2]=FE 4] Operator 2}4]

F2] 28] e i CLIS A§ 5o] 4] ¢ v] 9] 2] ~o] 4] 417 Operators 44/ & - 51/ ch.

A 27 A

dedicated-admin ¢ 3to] 9= 7§ L Al-&3lo] OpenShift Dedicated & 2] = E]of] 4]~ g
T dFH
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OpenShift CLI(oc)7} ¢]=2=6] o] & o 42 5 o] Ql&1]
By B

7= ¥ Operator2] F 31 vl 7 (dj: 4] B 2] *-operator)°] currentCSV & =ojj 4] &)W 5] =x]
grol gt

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

2 o

o

I currentCSV: serverless-operator.v1.28.0

A] B A7 88 A1A] §F1] o} (of : A] B 2] ~-operator).

$ oc delete subscription.operators.coreos.com serverless-operator -n openshift-
serverless

2 o

o

I subscription.operators.coreos.com "serverless-operator” deleted

o] d B4 9] currentCSV 72 A1-& 3l o tj ¥ 1] ¢] =5 o] ~ o] ] Operatore] CSVE A} 5}
1t

$ oc delete clusterserviceversion serverless-operator.v1.28.0 -n openshifi-serverless

2 o

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

4.3.3. st A HA~78H A= 27

OLM(Operator Lifecycle Manager)oj 4] = ] E 9] Z 3ol A] HA]28F 4= gli= o] ] R & FZ5}+=
OperatorE % 5}+= 7 -7 openshift-marketplace 1] ¢ = =] o] 2 o] 0}2 @ F 2 9l dus}l= Z¢]<
grolet + &,

29 o
ImagePullBackOff for

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

e
&
L

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

A7 A o Z A] H A7 g o] o] 2] ot Foff Ao 235 o] OperatorE &3] siAL} o zao] =8t 5 gl
.

A B2z g H, CS(ZE2E AH]= v d) 2 75 #d QDA Eg Al Aaa A HAZLHH L
Az 78 5 gk A HEZG P2 A 44 5E OLMoJA] 21l 1]H2] Operators tix] 3] 3
1.

A 27 ALY

2
X
%
e
3>
¥
e
R

& OJP|RIE TIA & 7 Rl YA § A B2Z g Ho] Ywi.
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2HE WE o] v o] PA =G 7= g=A] G AE L.

g

Operator7| & =] H ] o] =5 o] ~oj 4] Subscription ¥ ClusterServiceVersion ¢ H 3] & o]
o] &2 714 F1]th.

$oc get sub,csv -n <namespace>

2 o

o

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

A B2 E S A g o
I $ oc delete subscription <subscription_name> -n <namespace>
F 2|2 F A H] = Bl HS A gf] o}

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

Sy,

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

2 o

o
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NAME

COMPLETIONS DURATION AGE
job.batch/1de9443b6324e629ddf31fed0a853a121275806170e34c926d69e53a7fcbecch
1/1 26s 9Im30s

NAME

DATA AGE
configmap/1de9443b6324e629ddf31fed0a853a121275806170e34c926d69e53a7fcbcch
3 9m30s

o) 2 At g .
I $ oc delete job <job_names> -n openshift-marketplace

o] g7 sf YA =g 7 Y= o] A E 7}A 2 &= Pod7} OfA] Y¥ H A &5

7Y WS A7 .

I $ oc delete configmap <configmap_names -n openshift-marketplace

¢ #& o 4] OperatorHubZE A}-§& 5}o] OperatorE tj] &3] §f1]o}.

oy
ol

Operator7} A o] = o} A] &3] 5 Q=] ol g .
I $ oc get sub,csv,installplan -n <namespace>

4.4. OPERATOR LIFECYCLE MANAGER©jJA] 2ZEA] X]-¢g 4

OpenShift Dedicated & =gl o] 2% ZEZR] 7] 24 H 7 -2 OLM(Operator Lifecycle Manager)
< Fe|2F HA ZFA] 2 Aa] )= Operators &2 2 74 gft]o). 22/} HX]H Operators =
Y 2 A2 HoJ 2oL} AF§ ) 2] CA Q54 E #4955 74 +5 .
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https://docs.redhat.com/en/documentation/openshift_dedicated/4/html-single/networking/#configuring-a-cluster-wide-proxy-during-installation

4%

ox
i

LA A A
Go,Ansible, Helm<] :ZZ 1] H 73 2 x]-¢]5}= Operator 7} &

4.4.1. Operatore] Z =] d73 Hojs7]

FE2H TE F
Operator:= Hjj 3= A]
Operator A] 2~

A
Fe|2E & ZFA] 4L ¥<91/ ). dedicated-admin % & 2] 2] A=
A afof o]l gl ZFR] L Hol& & A

\(
oy
o)
ﬂllo
+

Operatoroj #]+= #2] F Operandoj tjsj] Pod2] Z 5] 8L 9l 8177 W+ 52
Al 2] &ff of g}

A 27 A

[ ]
dedicated-admin & & o] Al-§ 2} Z OpenShift Dedicated Z 2] *=Ejof] HA]2a 4= Q151
.

g

¢J & o] 4] Operators — OperatorHub 7 o] %] 2 o] & gFL] t}.

OperatorZ (18l 5}z %= Zg g

Operator 4 2] 7 o] =] o] ] spec 4] H o) o3 173 WTE 5fr} o] ¥ ZF 15
Subscription 9 HA E Z =3 gl1]r}.

HTTP_PROXY

HTTPS_PROXY

NO_PROXY
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g 59 o2 PEh

Un

Im

ZER] 4 Yo 7] 7} ZgFE Subscription ¢ H 2]

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

o]l 5t §5 Wi o] o] HY T Fe|2H 75 His A EA F 9] EFA]
S92 A A S8 ¥ G2 AFg el 82 AAYF 7= ik

OLMojA]+= o] 2] ot 813 Wl+&F 9] =2 ] gjr]d]. g+4 w7} o 7 o]y &g = o] glew
A A BF Ho]Xis Ao 2 7hEsfn] 75 ¢F Operator2] v o] Z 2] 2 57 7]H glo] A=
2 g&id.

8l 3t 1] 9} A 5] o] ~ o 4] OperatorE Al-& & 5= Q== M E Fg gL

Operator2] CSV7} #& 1)) 25 o] 2o F A5 A} 82} F o] Z=ZA] 317 w7} v Eof
Hg=o] Q=R gl g 5 Qg o & 59 CLIE A1& g 4.
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$ oc get deployment -n openshift-operators |
etcd-operator -0 yaml |
| grep -i "PROXY" -A 2

2 o

o

- name: HTTP_PROXY

value: test_htip
- name: HTTPS_PROXY

value: test_htips
- name: NO_PROXY

value: test

image: quay.io/coreos/etcd-
operator@sha256:66a37fd61a06a43969854ee6d3e21088a98b93838e284a6086b13917f96

b0d9c

4.4.2. A}g =] Fo] CA Q15A] ¢/

dedicated-admin <& o] Aa] X} 7} 74 WL AL-& 5} AL} o] CA ClFA]E F& ~E ) F7}5}
+= 7 Cluster Network Operator= A}l-§ 3| A 3 915 4] 9} A] =8l CA Q154 E T vl Eo] B g gh]
t}. o] ¥ g}E vl E2 OLM(Operator Lifecycle Manager)<j+] & & &¢I Operatoroj] #} ¢ & 4 9l
ojzf ot ZF g2 —?7&2} HTTPS ZZA| & AFE-ol&= 47 78 &1 -

A 25 A1

[}
dedicated-admin <& o] Al-§ 2} Z OpenShift Dedicated Z 2] ~Ejof] HA]2a 4= Q151

ok

[ ]
7Y e A1§ 5] AL§F F ] CA AFA & Fel2E o] 71T,

2 2 §1 Operator7} OLMoj] & =] 5 o] &P =2 &1

g

Operatore] A28 o] Ao} t}-5 BPlg Eetohe v g =m0z vl 74 1L

95 g
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apiVersion: v1
kind: ConfigMap
metadata:
name: trusted-ca a
labels:

config.openshift.io/inject-trusted-cabundle: "true"

i

CNO(Cluster Network Operator)oj] ¥ g}5 vl 52 {95l ==  F g}

o] 74 Wo] YHHY Wy viEo] A5A] ZHzz 24 A5 H .

ARE-A] g CAZF 2 2 31 Pod 1] 9] 2} ZlE] o] 9] trusted-ca 74 W& &HC = vl 2ES]
+ spec.config 4] {12 ¥ g}5} == Subscription ¢ B3 EEZ 9] o] E L],

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

config 44 o] gli= 37 F7FgH o-
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Operatoroj 4] 17 F Pod9} Y]} =5 e} S g ]

trusted-ca Z#2< W4 gt

4 = 7] Z ca-bundle.crt’} 2 g1}

74 w1 7 Z 2 tls-ca-bundle.pemo] & 2 3]}

trusted-ca &+ v} 2 EE Yy g}

Operator vj ¥ += 7] A& A5 51X ol &+ = A 27 Z A H
x509 9l FA] & FA] g + Q5] o] © 7= Operator A/ HAZ {2 Al
o AFEA}F 2] CAS &9/ 2t 7ol = By = g o] -7 Operator 4] H
AFZ gL A1-& 3} mountPath £ trusted-ca<] /etc/ssl/certs = H3 & 5 9l
Yo

4.5. OPERATOR 5] 7]

OLM(Operator Lifecycle Manager)<] 4] 5 §E o]s]s}= 22 &5 Operators} #&H 2
2 22 2AE O F st o F2 3k OLMe A= A B 2254 2 Ael 7827 229 Ju 2
+YH 97 B H 22 AFF . o] Fal AF§3= Operators] JH| = 5 2 o] & 7= 25
1) cf.

4.5.1. Operator AJH == g4 e 5F

HE2ZGHE e Y F IS T T AT

H 4.1. A B2 HH YH 75
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e Aavd
CatalogSourcesUnhealthy AN A E AR e B E L2 7 AT A AE] 7 ob g Y T
InstallPlanMissing B 2384 X Ago] glaYth
InstallPlanPending NE238A AR Ao AX th7] =AYt}
InstallPlanFailed B 2~32MA A=) Aol A sy
ResolutionFailed B A2 244 kel An) &y
gz

7] OpenShift Dedicated 2]/ E] Operator-= CVO(Cluster Version Operator)<j
9] #2] 5 5 Subscription 2 H 3] E 7} gl51]}. o] Z&]7A o] Operator=
OLM(Operator Lifecycle Manager)°j 4] # 2] 5} Subscription © B 2 E 7] 9l41]].

4.5.2. CLIZ A}-§ 3} Operator /] H == g% g 7]

CLIEZ A}§-5}of Operator 4| H == §H YH& & 7 wH .

A 27 A

[ ]
dedicated-admin & gFo] Al-§x} = F & X2E] o] A28 5+ Y51

OpenShift CLI(oc)7} €3] 5] 9l&1]th.

g

Operator A HA==7 HH 2 1} F o],

I $ oc get subs -n <operator_namespace>
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oc describe 3 3 2 x}-§ 3] o] Subscription 2] &*Z Z A} gL ]
I $ oc describe sub <subscription_name> -n <operator_namespace>

g5 =2~ Operator A/ 2= g H =7 79 ¥ ] tjet Conditions 45 329}
Lo}, o2 o o A] Alg J}5oF B E e E 7 £ A7) Fyo] & & CatalogSourcesUnhealthy =
A 175 9] e 7} false ¢ 1] o}

o
L)

o

Name: cluster-logging

Namespace: openshift-logging

Labels: operators.coreos.com/cluster-logging.openshift-logging=
Annotations: <none>

API Version: operators.coreos.com/vialphat

Kind: Subscription
#...
Conditions:
Last Transition Time: 2019-07-29T13:42:57Z2
Message: all available catalogsources are healthy
Reason: AllCatalogSourcesHealthy
Status: False
Type: CatalogSourcesUnhealthy
#...
xz

7] OpenShift Dedicated 2]/ E] Operator= CVO(Cluster Version Operator)<j]
9]l A 2] 5] Subscription 2 H 3 E 7} gl51] ], o] Z2]7)] o] 4 Operator=
OLM(Operator Lifecycle Manager)<j 4] # 2] 5} Subscription © B 2 7] 9l41]].

4.5.3. CLIZ A}-§ 3} Operator 7} &2z 5= 3g] 7]

CLIZ A}Fg-3}<f Operator 7} &2 2 &9 Yej & £ + A&}

A 27 ALY

[ ]
dedicated-admin <] &+ o] Al &< 2 ZF&] ~E]o)] A28 5= Qli]].
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OpenShift CLI(oc)7} € =] 5] 9l&1]t}.

g

Yl 2ao] 2 9] FpE 27 225 I & Fo] FE2E HA FPEE 7 S0 Af
& &+ openshift-marketplace ij] ¢/ = 7] o] =& 81213 = Qlw1]r].

I $ oc get catalogsources -n openshift-marketplace

2 o

o

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

oc describe 32 Al-gslo] G2 2 220 g §F x4 5 1) § B FEE F}FA] S 1 O

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

Zg o
Name: example-catalog
Namespace: openshift-marketplace
Labels: <nones

Annotations: operatorframework.io/managed-by: marketplace-operator
target.workload.openshift.io/management: {"effect":
"PreferredDuringScheduling'’}
API Version: operators.coreos.com/vialphat
Kind: CatalogSource
#...
Status:
Connection State:
Address: example-catalog.openshift-marketplace.svc:50051
Last Connect: 2021-09-09T17:07:352
Last Observed State: TRANSIENT_FAILURE
Registry Service:
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Created At: 2021-09-09T17:05:45Z

Port: 50051

Protocol: grpc

Service Name: example-catalog

Service Namespace: openshift-marketplace

ko] o] Z o] vpx]upo iz 7 H = TRANSIENT _FAILURE ¢/ 1]t} o] 38]= 7}
gz 220 Ut AE S HYat ol #A} ALS e .

HBE 7 227} YA E V] 925 0] 29 PodF 1} gL},

I $ oc get pods -n openshift-marketplace

=9 9

NAME READY STATUS RESTARTS AGE
certified-operators-cv9nn 1/1  Running 0 36m
community-operators-6v8ip 1/1  Running 0 36m
marketplace-operator-86bfc75f9b-jkgbc 1/1  Running 0 42m
example-catalog-bwit8z 0/1 ImagePullBackOff 0 3mb55s
redhat-marketplace-57p8c 1/1  Running 0 36m
redhat-operators-smxx8 1/1  Running 0 36m

T2 7 227 ] g A uo] Zof] WY EHH GG i ¢ Luo] ~of = 7 £ *9] Pod7} 4
A Fl ¢ oA =2 o4 example-catalog-bwit8z pod<2] 3 e]+= ImagePullBackOff¢] 1] }].
o] ¥e= Tl = 7 £ 29 Qg X o] u|XE J}A © = g FA 7} Sl5-S e U O

A3t g H = oc describe 3 T2 Al-E-5}o] PodE ZAAFgH] .

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

2 o

o
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Name: example-catalog-bwit8z
Namespace: openshift-marketplace
Priority: 0
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-bwi8z 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: ErrlmagePull

229] oAl FEAA 27 WA e o EAZ ool AGET S22 olE 2 o] &
A FZF o Z 7] Q] Hol Aoz FAFHLUO o E Eo] olgdl A o]ojx]E= = 79] olF= FH I H
Q8 A2 EZ] o X FEF 5 L]

Operator Lifecycle Manager 7J ¥ % g] &2 - FIEZ 7 54

gRPC #4]: 14 e

4.6. OPERATOR =7 #2]

dedicated-admin < 9] # =] x}+= OLM(Operator Lifecycle Manager)S- A}-§-3}<f Operator =712
#e] g + s

4.6.1. Operator 3 Ej] E o]2%7]

dedicated-admin < g ¢] #z] <} Operatoroj 4] ¥ 373} x] ¢l 5= Operator 3 e = FA] s+ + &
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https://grpc.github.io/grpc/core/md_doc_connectivity-semantics-and-api.html

4. B2 A 2

Lo}, E451= Z -7 Spec.Overrides of 2] o] 2] Operator 3] 7} Spec.Conditions of 2] o] 2] A2 |
& <] 35} <] dedicated-admin # 2] x}.7] Operatoroj 4] OLM(Operator Lifecycle Manager)<j -] & &2
Hsl= Yge Aald + s

7] ¥ 2] o = Spec.Overrides v ¥-2 dedicated-admin < & 2] &z} 7} 3= 7} & w7}
] OperatorCondition © H 3] E o] Exj5]x] gt ). AF&RF7F F=IF6}A L) ARG} 5 2]
Operator =2] 2] 4 7} = Spec.Conditions Hj ¥ &5}z &5/t

o & Eo] Y Yzao]=F + Qg HZ5l= a7l v] o] OperatorE uj £z H A Q2. o] 3
-7 Operatorof 4] ¢/ zz]o] =g + gt} ¥ w352l &= Operators ¢z o] =3)o} g + &1/l o]
212 OperatorCondition ¢ H 2] & o] Spec.Overrides v ¥ o] £ 73 & e = 5=7}5} Operator
=72 A <]t 98 5+ Asr] o

A 27 ALY

[ ]
dedicated-admin & o] A} &} = F ] XE o) W28 5 9l41] .

OLM-E Al-8 35} OperatorCondition 9 H 2] & 7} & x] & Operator¢/1]}.

LY B

'S
N,
%y
I
K

Operator<] OperatorCondition ¢ EA EZ
I $ oc edit operatorcondition <name>

9 H 3 E o] Spec.Overrides o] ] o] & 37} g}1] o}

Operator =7 Y o] 7] o]

apiVersion: operators.coreos.com/v2
kind: OperatorCondition
metadata:
name: my-operator
namespace: operators
spec:
overrides:
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- type: Upgradeable a
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: "2020-08-24T23:15:552"

dedicated-admin A}- &<} 7} ¢ zd] o] = #H] e Z True =

Y
)
%
X
N
T
)

4.6.2. Operator = 71S A& 3} =5 Operator ¢t o] E

OLM(Operator Lifecycle Manager):> OLM<j 4] =g 5}+= 2z} ClusterServiceVersion 2] £ oj] rjj 5]
OperatorCondition 2]+ X}& 2 2 44 of]f. CSVe] 2 & A]H] = 7]°g o= Operatoro)] <3} +=
OperatorCondition=} 35 z-§ s+ + QI == RBAC/| Lo H1j].

Operator 23 x}-= Operator7} OLMj 2] sj v] 3 H 7 operator-lib 2} o] B & 2] & A}-§ 5} of 3] F
72 #4385 == OperatorE 7 &8+ 4 9l51]t}. Operator Z 712 Operator 23 =} = 473 5=
vrul of o 6t 2JA) 6F 1f] 82 Operator =71 &% 5} # o] ] Z FZ A L.

4.6.2.1. 7] 2z 473

OLM-& o] Al vz 7lo] 3142 32]5}7] ]3] OperatorCondition 2] £*29] R & F7L S EO}

23l 1 e = 2] g}, njafx] Operator =71 Al-& ) 5 E ¢13]+= Operator= Pod 2] =H] ¥& ==
HE truez 4§ 35t7] doj 7] ZAL A so}F gi1jr}. 22/ Operatoro] Z7L 2ulZ Ae= 9o
oJE G = = o 7] o] ASH Y -

4.6.3. 7} | &£~

Operator ¥ Ej

4.7. AFEAF g o] e =2 Al
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https://docs.openshift.com/container-platform/4.12/operators/operator_sdk/osdk-generating-csvs.html#osdk-operatorconditions_osdk-generating-csvs

4. 3 A A

dedicated-admin <] & & Operator 7} &2 2 %] # 2]} 7} 1= # 2] <}+= OpenShift Dedicated<]
OLM(Operator Lifecycle Manager)ojA] v = & &2 A}-g35}of F7] x| H Al-§ <} Fo] 7lg=Z 2E 455}
X A& T+ AdFH

Kubernetes:= < gz] 20 4] A 7€ 5¢ APIE 77]% 2 2 A& 314 g5 d
& o Z Operator:= APIZ =] 7] 3} Kubernetes 1] 712 A]-& 3]+= OpenShift Dedicated
u] Z oA A] ZF5pa] A7 APIE Al-& 8 4= QlgL] k.

S ZE T} AFEA] G o] FFEE 2 E A SF= -7 Operator 2§ A} 7F 9] 2 2 = 4]
E YAl s oA Fi= Yz o] =F WA of= B o O] oF XA $F ] &2 OpenShift
Dedicated v] 7l 7} Operator & 84 A o] & F-Z 514 A] L.

Red Hat ]| 3> Operator 7} &=z

4.7.1. ALA @7 ALS}

opm CLI & €A 51/l

4.7.2. 5} 7]yl 7}El = 7

a1 Q) 7] vl 7} 82 7= OLM(Operator Lifecycle Manager) 7} &2z & o] R vj & ¢/}, Jul €]
2E 7]¥HJSON E = YAML)7 o] & SQLite tj] o] ] vl] o] = F 2] o] X o1& 74 Flsjo]n] gHF 3] o] A v]
A3 s@Fyd.
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https://docs.redhat.com/en/documentation/openshift_dedicated/4/html-single/cli_tools/#cli-opm-install

OpenShift Dedicated 4 Operator

OpenShift Dedicated 4.11 5] 3 7] vl 718 2 7 § &) <o] 7] 2 Red Hat || 3
Operator 7}€ 2z 2] 29/ . i o] ¥ AF& 5 x| &= SQLite b o] Bl v o] = F & o =
& 2] ~ & OpenShift Dedicated 4.6 through 4.10<] 7] Red Hat #] 3* Operator 7} &=

2911},

SQLite Hlo]Eju] o] 47 A& H opm 549 BY, Ed 2 & 5L 1 o] F A
% o] FF Pe] 2ol A AA G o] 752 A% A v T o] § A& 5 =
SQLite 5 o] 1] o] 2= & 2] & A}-§ 5= e 70 AFE-aoF T,

opm index prune $} 72 SQLite 5] o] E] W] o] 2= ¥ 2] & A}-&3}7] 9]¢t opm 3}9] FF
g Fa) 2 7Y 7 BR 2 FH A= FEGA Gt 7Y F]uk g2z Y

o oj st x}A ot )] &2 Operator Framework 7 7] d 342 FZ 514 A1 L.

4.7.2.1. 719 7]y} 7} = 7 o] o] ] A

o)

opm CLIE #}-&35}of O o] 3 A}-& 5 X] &= SQLite ] o] 5w o] = F &L g7 3}= vt g ~E 79
716k 71gZ 2 FA(JSON HE= YAML)E A& 51 7122 o] u| ] 5 FJF & 7 Q1.

A 27 ALY

opm CLIZ € A 35 1] .
podman u]Fd 1.9.3 o] o] Ql&1]tl].
W& o]p] =] 7} W = 5] o] Docker v2-2 & R ¢l d}= A 2Eg] 2 FAIF U O

g

FteE 28 Z7]3 g,
02 FJ3 2 Agslof 7}etz 29 fj ezl E P¥ L.

I $ mkdir <catalog_dir>
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https://docs.docker.com/registry/spec/manifest-v2-2/

4%, Bel A A

opm generate dockerfile 3 32 &3 5lo] 7} Z 7 oJuj x| E B =gt = Q=
Dockerfile2 45 31}

$ opm generate dockerfile <catalog_dir> \
-i registry.redhat.io/openshift4/ose-operator-registry-rhel9:v4 a

-i Zef 22 A1) 324 Red Hat 7] 2 o]u] ] & =] g g1}, 22 =] growl
Dockerfileoj 4] 7] ¥ 9] A~ E & o] o] ] & Al-& 3] ]

Dockerfile:2 o]l @Alo] 4] 44 ¢ 722 t] ez 9} 5 5 59 oA Ej 2] 2
ofof g1t}

ez 7z of

@
‘ — <catalog_dir> 9

L <catalog_dir>.Dockerfile Q

5] e 2]

©

PECES L)

©

opm generate dockerfile 3 % © = 4% = Dockerfile

opm init 332 &5l 7}eZ 25 Operatore] F7] =] g o] 2 51/}

--default-channel=preview |

$ opm init <operator_name> \g
--description=/README.md | @)
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--icon=./operator-icon.svg | @
--output yaml |
> <catalog_dirs/index.yaml G

Operator *+= 7] =], o] &

ABxzYHo] G HA gL AP A Egon 4YH A

Operatore] README.md 5= 7] e} 4] 32

Operator o} o] 7 Z

N7 7Y HL L Yo A=

o] 92 AFH FFe= 7 77 ¥ olm.package 1215 7§ blobs 4§ 1]

opm render F 5 & dPslo] 7} Z 29 HES FI}FH .

$ opm render <registry>/<namespaces/<bundle_image_name>:<tag> | a
--output=yaml \
>> <catalog_dirs/index.yaml| 9

W5 o] n] =] 9] 7}x] 2 7] AFSE

©
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Hgz7 7Y 2o 7z

A o= 51} o] §o] ¥l o] E e o] Fl .

vz AY FE2 FIFUL A S| i} oA S APkl BA 733132 <
catalog_dirs/index.yaml 3¢/ o] =7}3}1] ],

A §5 o

schema: olm.channel
package: <operator_name>
name: preview
entries:
- name: <operator_name>.v0.1.0 a

<operator_name> 5 9] v} FE(.)E H & v o] Egsjof gjr). 28] grom g
E o] opm validate 5 32 7935}z ZgL/r].

7}eFZ 7 o] gl 2] o] ojj 3 opm validate 5 32 &3

wy
N
=

I $ opm validate <catalog_dir>
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4 o

| o

5.
podman build 33 & dd s} 7}g =7 o]u] ] E ¥ = gl]r],
$ podman build . |
-f <catalog_dir>.Dockerfile |
-t <registrys>/<namespaces/<catalog_image names:<tag>
6.

e 27 o] | A F H R A EE] 2 FA g
2 9 3t 77 podman login 3 32 &35l g3 g R]=Eg] 2 olFg]].
I $ podman login <registry>

podman push 532 &g s} 7}e = 7 o] o] X FA] gl

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

opm CLI &=

4.7.2.2. 5o 7]uF 7}eFZ 7 o]o]x] Qo] E = HE T

opm CLIZ A1 3to] 3¢l 70k &2 7 §4 S AF 3} 722 o] 1] <] & %’5110153}77’4 2e
Y& 7 Al A= A2 7 o)A 9] ZH2E FEa dad o AB22E +9% 7 At
o o} & S g7 PE

7% #7}
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https://docs.redhat.com/en/documentation/openshift_dedicated/4/html-single/cli_tools/#cli-opm-ref

7] ] A #
ZIE A7 A F&5 HH o=
7] A], A H HEG AFE S HAA A7 FE

2¢l g2 9ol e d gz WHoz ouA g g Y=g 4 gt/

A 27 ALY

#Z2H] o] Hl OF5-o] &1
opm CLI¢/ 1] .
podman #] 7 1.9.3 o] 3.
2 7|t 7} g E 7 o] m] ] 9l 1] .
o] ZtgZ 29} AEH YA LEo]HoA HZo] 27]31H FFEE 2 O g E 2] £

=7]s1d 7t 22 b dE e 7} = 3¢ t dEe]E 44 512 DockerfileS 47§ /1]
o} ZpAj ot & " 7] pk F}EE 7 o] u] x| YY" H2}e] " catalog” FAE FE Al
o-

g

YAML 549] 7}g22 o]n]=] 2] Zel2E 7827 t 25 2] <] index.yaml 5720 #Z &
1) cf.

$ opm render <registry>/<namespaces/<catalog _image names:<tag> |
-0 yaml > <catalog_dir>/index.yaml|
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27

E = -0 json Fef 2 41§ 5o] JSON FH 02 288 7 g1l

25 index.yaml 57¢].9] U] §-& AFgE0 2 75 F] .

v o] gz 20 AN HE AEA & st} A HY L 71g G
g o] HAH AEAE WA o2 v 7z 29] o] Hol AN H BE v
A E= A o] g gro] = G2} =] Fel g

-
i)

Operators 77} W "7 7] vk 7} E2 7 o] <] 4" ZZ A =04 F 7], W&
QA 922 Y oe BAE I T,

OperatorZ || 7] 5}2] ¥ = 7] %] o} # & = olm.package,olm.channel, olm.bundle
blobs 4] EE A g1 O} O}2 o A o A] == 7} &2 2 o] A] example-operator 7] 7] x| = A #]
af2] ¥ AlA S of 3f= A|EE B of 51}

entries:

o 4.9. 2}AE FE 2] o
defaultChannel: release-2.7
icon:

base64data: <base64_string>
mediatype: image/svg+xml
- name: example-operator.v2.7.0

name: example-operator

schema: olm.package
skipRange: '>=2.6.0 <2.7.0'

- name: example-operator.v2.7.1
replaces: example-operator.v2.7.0
skipRange: '>=2.6.0 <2.7.1'

- name: example-operator.v2.7.2
replaces: example-operator.v2.7.1
skipRange: '>=2.6.0 <2.7.2'

- name: example-operator.v2.7.3
replaces: example-operator.v2.7.2
skipRange: '>=2.6.0 <2.7.3'

- name: example-operator.v2.7.4
replaces: example-operator.v2.7.3
skipRange: '>=2.6.0 <2.7.4'

name: release-2.7
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package: example-operator
properties:
- type: olm.gvk
value:
group: example-group.example.io
kind: MyObject
version: vialphat
- type: olm.gvk
value:
group: example-group.example.io
kind: MyOtherObject
version: vibetat
- type: olm.package
value:
packageName: example-operator
version: 2.7.0
- type: olm.bundle.object
value:
data: <base64_string>
- type: olm.bundle.object
value:
data: <base64_string>
relatedimages:
- image: example.com/example-inc/example-related-image@sha256:<digest>
name: example-related-image
schema: olm.bundle

package: example-operator
schema: olm.channel
image: example.com/example-inc/example-operator-bundle@sha256:<digest>
name: example-operator.v2.7.0
[ ]

Operatoroj tjj ¢ A}-& 8 v AR & F7}8} A1} ¢f v o] E 32 & 5 7] %] 9] index
.yaml 7} 2 3] & gt o] el gl 2] o precations.yaml 7 Y o] gl==] &<l gFi]r}.
deprecations.yaml 3} 2] & 2] o] o] s z}4)] 3t 1]]-&-2 "olm.deprecations 7] v}"Z FZ 5}
A L.

v AFeS X oA L.

g2z 2 g gl g
I $ opm validate <catalog_dir>

225 O] g,
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$ podman build . |
-f <catalog_dir>.Dockerfile |
-t <registry>/<namespaces/<catalog_image names:<tag>

6.
YHo]EH 71927 o]u| R F R 2Ee] 2 FA .
I $ podman push <registry>/<namespaces/<catalog_image_name>:<tag>
75
1.
) ZEoA] HAe] -~ Fe2E H% - 74 #A o] 2] 9] OperatorHub 7% 2] 222 o] F 3]
o}
2.
9/l o] EH 1G22 o] ] x| 9] pull A} YL A1 &5} EF T BR T 2AF FIJ5)A) F]E
FtgE 2 £ 25 o] E g
A gt 1 §-2 o] A 2] "FI} Hi "G AE o FBET 22 FIEF FEFYA
o-
3.

e Z 7 227} READY ¥ €] ¢ % Operator — OperatorHub 7] o] X] 2 o] &35l g &
% AF¥ o] Operator 5 5o vFg 5 A=X] g2l g1

4.7.3. SQLite 7] vl 7€ = 2

Operator 7} &2 22] SQLite bj o] Bl u o] = F AL ] o] ¥ Al& = X = 7] s ¢ .
O] o] 3 A& 5 R g 7] 52 of §5] OpenShift Dedicatedo] & 5 o] 9]0 7% =] ¢l
Hio. 221} o] 7/——: ?f“f ga] 2o A] A AE of g o] B2 Af HJ E o= A& R F=
Ao] Feloh

OpenShift Dedicated o 4] ©] o] 3} AF& 5] SkAL} AAH F2 7] 59 FHR ZFL2
OpenShift Dedicated & 2] = = E 9] ] o] 3 A& 5 x| & A4 H 7] 5 A4S 514
Al Q.

4.7.3.1. SQLite 7] v} 9] €] ~ o] o] x] 4]

opm CLIZ A}-§-3}o] SQLite ] o] §n o] = F )& 7]pko = Qe = o]nj A& Yg & = w1
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A 27 A

opm CLIZ € A 35 1] .

podman #]F 1.9.3 o] go] Ll 1.

¥ & o] m] =] 7} ¥l = 5] o] Docker v2-2 & x| ¢l 5}&= g R 2 Eg] 2 FAFL .

Zaaga
N EEE RS S

$ opm index add \
--bundles <registry>/<namespace>/<bundle_image_names>:<tag> \a
--tag <registrys/<namespaces/<index_image_name>:<tag>
[--binary-image <registry_base_images>] Q

Ao 2o 771G WE o] n & HER TEF ZZ Y.

©

g~ ofn] o] EgHe o] Ej28 1]},

©

H e Ap g ez 7 A Sl ARS8 TA HA2E 2] 7] o] m]H] ¢1]h.

REEE R ES EESSE ER PRI

Fa e ¢ o AA=E 2 A5
I $ podman login <registry>

2 o] m] A Z Y B Y]
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https://docs.docker.com/registry/spec/manifest-v2-2/
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I $ podman push <registry>/<namespaces/<index_image_name>:<tag>

4.7.3.2. SQLite 7] ¥} 915~ o] ] =] ] o] E

/‘}—g—X/— XOI‘QI’ (2]!:_;],]‘_/_‘_ o/ H]X]—g— Z;"_}E 5:}‘:_:_“ 7} 5”;1 _é_/_'?—a'g- /(f—g- a"f_E% OperatorHub_g_ _?/S]é—]_ __’5—_
dedicated-admin < s}9] # 2] x}= Bl 5 o] o] x] & o]t A o]n] x| o] E7}5la] Za] XE]oJJA] A& 7}5 3t
Operators 3l 3] 2 %3] & 5= g1l

opm index add 342 A1g3}e] 7]= Qe o] v A& gjH]o| =T 7 1],

A 27 A

[}
opm CLIZ € A 35 1] .

podman 1] & 1.9.3 o]go] Ll 1]

9
iy
>

ol mj A 7} =] g £E 22 FAH L]

9
iy
>

o|n] 2] & Fx o} J]E FpgE T 22T} YHL o
A2
vWE o] ] & Fr}ale] J]E eld 2 g ¢l E gL,

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

~-bundles F2f 2= 915 2o #7}18 HEZ FRE 7} UE o]n ] £F2 A

1,

--from-index Zzj 2= o] # o] Yy Bl oldl~Z ] g}]]}.
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~tag Zz)zi= YHo]EH olHx oju o] H £ om]x] Hl2E X)F .

--pull-tool Zzj 2= ZlE]o]1] o]u] x| Z 7}x] ¢ = b Al & H = EL X4 gl

27 gar o

<registry>
quay.io X = mirror.example.com I 72 ] Eg]9] 5 A E o] F2 X]gg]].
<namespace>
ocs-dev = abc o} 22 | A = E2] 9] vy gl 2Fo] 2 F X g g
<new_bundle_image>
ocs-operator o} Zro] || 2E ] o] F71et A W E o] p| X E =g gl
<digest>
B Z o] u]x] o] SHA o] u]x] ID B = g} o] A = E(<]:
¢7f11097a628f092d8bad148406aa0e0951094a03445fd4bc0775431ef683a41 )= =] g gF1]
.
<existing_index_image>
o] o] Y 2 Ul o] o] =](<j: abc-redhat-operator-index )Z =] g1] c}.
<existing tag>
o] ol FA] ¢ o] m] =] B 2(<]: 4)F =] F i)
<updated_tag>

4.1 37 o] gJElo| =8 9l = o] m]x]o] X § & o]r]x] H2E AF F1]h.

g
oy
'y

I $ opm index add \
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--bundles quay.io/ocs-dev/ocs-
operator@sha256:c7f11097a628f092d8bad148406aa0e0951094a03445fd4bc0775431ef6
83a41 |

--from-index mirror.example.com/abc/abc-redhat-operator-index:4 |

--tag mirror.example.com/abc/abc-redhat-operator-index:4.1 \

--pull-tool podman

e o] EH Qg X o]u] X E Yl H W],
I $ podman push <registry>/<namespaces/<existing_index_image>:<updated_tag>

OLM(Operator Lifecycle Manager)o] g 7] & o 2 7} erZ 7 2204 FLl= oldlx o]
n] ] & o2 FY5FH A F IR 7} FF o2 FoFEH A=R] ol

I $ oc get packagemanifests -n openshift-marketplace
4.7.3.3. SQLite 7] ¥F ¢l €] = o] ] x| HE]F

Operator ¥l & ZW L 7]¥FC 2 5f+= ¢/ Y/~ o] n] x| = Operator 7} ¥ =2 z2.9] 7l g o]1] 5] d =¥ 3F9]
yo A gH A7) 5L AL BE QG 2F HEF A} F2| T 7 AFH ) o] 5L gl
Operatorvt Eg}s}= £ old| A BApH o Jijsii]o].

A 27 A

[ ]
podman #] & 1.9.3 o]go] Ll 1]

grpeurl (1A} B 3 & E)o] L]}
opm CLIZ € A 5 1] .

Docker v2-2 & 2] g 35}i= R 2 Eg] o] A28 4 Q1]

g

)3 G RIAE ]2 ol Fg]l.
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https://github.com/fullstorydev/grpcurl
https://docs.docker.com/registry/spec/manifest-v2-2/

I $ podman login <target_registry>

2] 8 el 2o Egotel s A7IH £F2 29T

Aujo]r] o] F2oal i 22 o2 oA g AP G o & SY T 2]
.

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

9 o

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

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

Wi o] 5] d A& o)A grpeurl FE & A8} Q19 oA Aol HTIA] HES
A& H .

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

packages.out 7 Y& ZA}5}2 g 2] H Qld 2o H A o] HEo 9l F7]x] o] FL
golgjd. o & W 027 g

A7]x] 55 2219 of

"name": "advanced-cluster-management”
}
{

"name": "jaeger-product”
}
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{
"name": "quay-operator”
}
d.
podman run F 5L J g )] {4 Ctrl 2 CE =2] ZEo]r] Z2A4 25
F4] g o,

02 §g e Jddsle] g H A7) E A oF £ QEAE B Fa]F] o

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

e ole g,
HEE 7rd Bpg 75 229,

©

IBM Power® % IBM Z® o] v] =] off vt & g $}1] ], g3+ OpenShift Dedicated 2] =
E] v o] ] @ wlo]r] vl d3} X5} gl 27} 1= Operator 2| x| = Ez] 7]E o] o] ] ¢1]

W= F9l A) ole) = o] m] X0l t ¢k A& o B2 Y1)},

o8 WEL JYshe] ] ez o] n A E g AN SE2 2 Y B

I $ podman push <target_registrys:<port>/<namespace>/redhat-operator-index:v4
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<namespaces>= X 2 E 2] o] 7]E v Q] A F o] A ¢ ]},

4.7.4. 7}1g= 7 2 2 Pod HoF 591

Pod i oF 5912 Pod M 9F Z =2 1 33}~ /3] OpenShift Dedicated 4.119] = 9} 5 g &1}
SQLite 7] vt 7} &=z 4] = OpenShift Dedicated 4.11 o] 7l o] ZA]H opm CLI & 8] 72 Al-&35}<f
Hr g 7lg2 7 225 A 5tH Pod B oF F-goj4] dd e + glsi .

OpenShift Dedicated 4] 4] 1] 9] =7 o] =0l i= 7] £.5 © 2 4] 55 Pod & 9F 5-g-o] g0 5] 7]} 7}
g2 7 22 Hol ® &= legacy Z 43 Hil ol

BE Y| Y2z o] 2o g gt 7] # A o1H &> g7 OpenShift Dedicated & =] o] ¥ gHg o] g ¢/1]
o} A st F-&o] By sl 7} g = 7 &2 Podof o ¢t Pod AFFe] K 9F 7l €]~ E 7} 4] g+ Pod H ¢F 3%
=3 Ao} g} FFe = 7 £ o]m] =] O} E Pod B oF FFo] gt F-¢ 1)) 925 o] 2] Pod
Hot 59l glo] BS FA|F ez HFsoF g

27

restrictedZ SQLite 7] v} 71 &2 7 &% Pod= & 3 51%] 2o & OpenShift
Dedicated 49 4] 7} &2 2 =& 9 dglo]Es B 7} gls1].

z2Ji} A 3tH Pod B oF F- o4 7}eZ 2 222 AP slaH A7 YL T+ 5=
Ho] Eyr). FFeZ 7 £ A7) & 5HE Pod HOF & gojA] AP == 51 gom F1eF
27 227} % OpenShift Dedicated & 2] >0 4] ¥ =] 2 5 Y&}

AG2 2 FYA= G2 F9 5 1}E SRl Al etH Pod B o H L7 5IAY S FHHF 5 e
1.

Agz2E 7Y Ay g2 §4.02 nfo] 8ol g,

OpenShift Dedicated 4.11 o] 3}ojA] & 2] =& opm CLI & v/ 7o Z 7}€9 Z 7 o]njX] & ¢
tjj o] E g} 1] o}
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SQLite tj o] Bl H] o] = 7} &2 7 F &)L 1 o] A& 5 ] &X] 7t Red Hatol 4] A< =]
. 7 gej2ox= SQLite o] gl u o] = F 4] o] AP HA] gon] g = 7=
gl Q) 7] vl 782 7 g &) o & pfo] 7] o] {5 of gi]}. OpenShift Dedicated 4.11 €
7] Red Hat %] & Operator 7} &2 27} 59 7]vk 7}82 7 Ao 2 o]~ Hrf. 7
o 7]ut 7} 2 2= A ¢+E Pod H oF 2 &7 & g1 1] .

SQLite bl o] Eju] o] 2= 7FE2 7 o] v] & Y H[o] EpA1} FEE 2 E 3 AV HEE T FHOZ rf
o] zgo] et goz $74d Aor dYHES AGr2E FHE 7 ALk
Pod 11 9F 51§ ]3] & #2]

4.7.4.1. SQLite gl o]ElHj o] ~ 7} &2 25 79 7]yl F}EZ 7 F & O Z plo]zg]o]#
£ o] & AF& 5 X &= SQLite tjo]Ejvo] = F &) FJ@EZ 2 E 3 7]t 7} EZ 7 FA 0 Z Qo] E

o 5 o,

A 27 A

[
SQLite 5 o] Ej W] o] = F}EFZ 7 227} Y] ok

dedicated-admin % 319] A} &2} 2 Fe] 2E o A= = Q.

9 2~ K] o] 4 o] OpenShift Dedicated 42} g}7] 2 z] =¥ opm CLI £2] FH I v]Fo] 5
Lt

o¢ 8 < & P 3te] SQLite v o] €[] o] = 7pE = 2 & 5 7] vk FpE = 22 v]o] 28 o]

I $ opm migrate <registry_images> <fbc_directory>
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https://docs.redhat.com/en/documentation/openshift_dedicated/4/html-single/authentication_and_authorization/#understanding-and-managing-pod-security-admission

2.
o FES Yoo 7Y 7]vk 7} e 2 29 b o Dockerfiles 4§ o] o}
$ opm generate dockerfile <fbc_directory> |
--binary-image \
registry.redhat.io/openshift4/ose-operator-registry:v4
o2 B

4§ € Dockerfile2 ¥ =, 525 333} A 2E2 2 12 5 1.

Fe|2E Y e E T 22 FF

4.7.4.2. SQLite g o] E] H] o] A 7} €= 7 o] ] ] O} A] H] =

OpenShift Dedicated v] 7l =} gt7] & 2]~H opm CLI E2] F ] v] 7 © = SQLite g o] /njj o] = 7}
g2 7 o n] A & t}a] WEE 7 ]

A 27 ALY

[
SQLite 5] o] EJ W] o] = T} e = 7 227} Y]k

dedicated-admin < 3} 9] A} g2} 2 Fe] AE]o] A28 5+ Q&)

9 2~ K] o] 4 o] OpenShift Dedicated 42} g}7] & z] =¥ opm CLI £2] FH I v] o] U5
Lt

ZZA A~

o2 532 HYshel H vjd <] opm CLI E2 7} @z 28 tpa] Y=g},

$ opm index add --binary-image \
registry.redhat.io/openshift4/ose-operator-registry:v4 \
--from-index <your_registry_images |
--bundles "" -t \<your_registry_image>

4.743. 4 d ddecz JYH=F g =Z7 7Y
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SQLite b o]l Hjo] = 7}& = 7 o]n| X Z Qo] ES] AL} 79 Z 25 5 J]dl 7} Z 7 FH o=
alof 7] E Pod H oF F-& o] restricted = ¥ 73 2 o 7] EF=

npo] 2 o] 454 QLo 2 ]2 YL 5
2 2271 PHEZ &+ ]

Y22 22 GOl FlEZ 7 ol REE legacyZ 52 2 Mg o] FYL
gl 7] FlE 27 B ol 2 =) restrictedZ W HE= FLox 7]E Alo g FlgZ 2l &

FFH .

[}
) E= A9 2l Pod B9l A YL 98] FEET 22 v g2 0] 20] #]o] 2L A F F

1,

SQLite to] w0 7= 2 F AL o o] 4 A& <] 2] 7 Red Hato] ] A% =]
]k G5 e =dA= SQLite b o] EJu] o] = F2jo] X f15 ] gron] ez 1E

e F] 7} Gz 2 FA .0z vpo] 2H o] o Fr] ). 5 A vk FFEE 7= A
Pod 19} 5] 85} S #H 1]},

A 27 ALY

[ ]
SQLite o] El W] o] = 7} 22 &2} QL]

[ ]
dedicated-admin <] &+ o] A &< Z F&] ~E]o) A28 5= Q1]

3tz o 4 vl 925 o] 2= 7}

[ ]
7l = A 9l Pod HoF 5291 =2 2 Pod d L X4
PEE
EEaga

1.
}2 <o ¢} 7+o] spec.grpcPodConfig.securityContextConfig = o] -2 legacy = g 3}
of CatalogSource “g<] & Hg gl

CatalogSource <] 2] of

apiVersion: operators.coreos.com/vialphat

kind: CatalogSource
metadata:
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name: my-catsrc
namespace: my-ns
spec:
sourceType: grpc
grpcPodConfig:
securityContextConfig: legacy
image: my-image:latest

g gu

OpenShift Dedicated 49jJ 4] spec.grpcPodConfig.securityContextConfig ¥ == 7] 2 =]
© & legacy = &3 F1]t}. 3-F OpenShift Dedicated 2 2] *ojj4]= 7] &7 o] restricted =
WZE gt AetE Jgoz HB22E YT 7+ glE F o] GES J|E0Z 5O
2 Hgshs R F51

0} o 9] Z+o] <namespaces.yaml 7}2l-2 H 7 5lo] FFE 2 7 22 v 9] A o] 2o 527
H Pod H 9F 59l ZFL F7}gH] .

&It ;namespaces>.yaml 7 of

apiVersion: v1
kind: Namespace
metadata:

labels:
security.openshift.io/scc.podSecurityLabelSync: "false"”
openshift.io/cluster-monitoring: "true”
pod-security.kubernetes.io/enforce: baseline 9

name: "<namespace_names"

ij] ¢/ = 7] o] £ 9f] security.openshift.io/scc.podSecurityLabelSync=false 2}'#-2 +
7}éte] Pod ¥ ¢t g o] & & 7] 315 &1 .

©

Pod # oF 5=2] pod-security.kubernetes.io/enforce 2] o] 22 #-& 3]}, o] B2
baseline == privileged = &g g1 d]. ] Y 2Fo] 29 g2 g Z =0 A3l Y= ZZ
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4.7.5. Ze]|2H o Tt 22 22 FIF

OpenShift Dedicated &2/ ~E] o] 7}& 22 £ 25 Fr}5}H AF§<E 2] 3t OperatorE Z 5] 72 &

= ‘I 77

=
A& + &1 . dedicated-admin 9] g 2] A z]x}= Q19 = o] n| x| FZ35}+= CatalogSource 2 B =]

=

EEZ Y3 5+ Y51l OperatorHub:= 7122 £ A F AF§5lo] A& A} 91 E] 5] o] A 8-1] T}

EEf &L AEe g Rz 225 A8]d 7 YA & - A Ho]R A Z2AEF
r}#S &g/ 3] CatalogSource & A3t} Y £ 25 Y4, Yoo E, 414,
[y

A 27 A

[ ]
/e~ o] m] R & WG} B A2 Ee] 2 Y B YT

dedicated-admin < 3} 9] A} g2} 2 Fe] AE]o] A28 5+ Q&)

By B

olgl ~ o] o] X & FF 35}« CatalogSource ¢ HI EZ gl

o H

=2 AFQFo)] BhA] -7 5} ¥ catalogsource.yaml 7Y = x| FFgii] o).

apiVersion: operators.coreos.com/vialphat
kind: CatalogSource
metadata:
name: my-operator-catalog
namespace: openshift-marketplace a
annotations:
olm.cataloglmageTemplate: 9
"<registry>/<namespace>/<index_image_names:v{kube_major_version}.
{kube_minor_version}.{kube_patch_version}"
spec:
sourceType: grpc
grpcPodConfig:
securityContextConfig: <security _mode> 6

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

G2 2 22F BE Y YL 0] 20 AlEAI} G H o7 MG YEF 5]
&/ @ openshift-marketplace 1] ¢ =z o] 2 & X] g g1} 22/ %] gFomH 7= 79]
W o)} 2] 552 3]G ] Y25 o] 2ol T HA vk AFE T 5= QI F 2 v @ 2] 0] A F
AZ e+ ds

18] A} gF: olm.catalogimageTemplate =4] 2 o1&~ o] ] ] o] 2.0 2 %] 5}
3 o]o]X] B 2] HER S 748 o] ZAH g = 5f1} o] §9] Kubernetes 2] *Ef
B & W5 ALg g .

legacy ¥ = restricted & <]-°g g} =7} HFHR G2 ¢ 7] EzHS
legacy ¢/ 1] tl. gk% OpenShift Dedicated 2 2] * o) A]= 7] zlo] Al st & o § ¢/1]
. Aotd AstoZ AGZ2E P T 1= FF ol F=EE7EeE 5oz 4%
8= Flo] E51

olgl = o] o] ] & =] g gt ). o]u] =] o] F t} 2o B 25 X F 5f= F-7(: :v4)
F}ehZ 7 22 Pod+= Always 9] o]n]x] 7}x] © 7] F A2 Al &g}, =, Pod+= g
ojt] & A 2}3}7] Foll §4 o] P E 7kA] ). tho| A2 EE X5 3= F-p(el:
@sha256:<id >) o] o] x] 7}4] ¢ 7] g 22 IfNotPresent ¢/ 1] }. = Pod+= =Z=9] $H+
Z-p-oll vt o] m] <] & 7pA] g 1]},

g2 2E AN e o F i 24 olFE A

- B o R

S
Nty
L.
1
%
Ruj
]
Jo
2,
)
S
3
Ty
N
K}

X

u} o) 2 A& 35} CatalogSource 9@ H & EZ 4o},

I $ oc apply -f catalogSource.yaml
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oS g 227} JFF oz WY E Q=X ol

Pod= gFolgi]d].

I $ oc get pods -n openshift-marketplace

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

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

Ngzz 2nF GG,

I $ oc get catalogsource -n openshift-marketplace

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

PLEE DE RSP )

I $ oc get packagemanifest -n openshift-marketplace

Zg o
NAME CATALOG AGE
jaeger-product My Operator Catalog 93s
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o] 4] OpenShift Dedicated ¢] < <] OperatorHub =j o] %] o] 4] OperatorZ & =] &+ = Q{5 1] t}.

Operator Lifecycle Manager 7J¥5 % g] &2 - FIEZ 7 £

4.7.6. Al &R} g2 FFE =7 A A

dedicated-admin ¢} g9] # 2] z}= #E PG Z 7 22 F AA5laf o] F o] Fa] 2E]o] F7}E AR}
% ©] Operator 7} €+Z 2 E A A & + &1

A 27 A

°
dedicated-admin < 3} 9] A} g2} 2 Fe] AE]o] 2T 5+ Q&)

L=y B
1.
¢ ZEo] Az} sluo)i] &~ Ho iz o]Egi]].
2.
Project: BZoJA] Z 2 HEZ ML},
3.
2] 2 A Z 2] 4] CatalogSource Z 1€ g1/}
4,

AAG G793
]
L
L]
& A e BRI L2 A E FY G

4.8. 71822 &2 POD o g

OLM(Operator Lifecycle Manager) === 73 grpc °JA] spec.image = g 2] 5}+= 7/ -7 Catalog
Operator:= g 9] E o]r] %] Zel=xZ A3 5}+= PodZE 44 g} 7] o Z o] Pod= Al o} :22
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37 .

kubernetes.io/os=linux == gl 7] vt QI 1)),

] ¢ a9 Fa = o] F: system-cluster-critical.

518 227} gl& 1

oo
ko

A a]x}= CatalogSource ¢ H 3 E o] X&) 2] spec.grpcPodConfig 414 ¢] g2 5% 3}of o] 2] st

2 Hoj2 + Y&,

Marketplace Operator 2! openshift-marketplace = 7] OperatorHub CR(A}-§<}
# o] g] £ ~)2 Az ]l o] CRL CatalogSource ¢ H A EEZ #a]§f]t].
CatalogSource ¢ E 3] & 9] spec.grpcPodConfig #{ojA] =& 57g 5l 2 5l
Marketplace Operator} o] 2] 5t 8 A} g-S A5 2 gEF]o. 7]l x o=
CatalogSource ¢ 2 3] & 9] spec.grpcPodConfig 2 {ojA] =& 57510
Marketplace Operator7} o] 2] 3l ¥ F A}g-2 xl&E0 Z HEg 1]

}2] ™ % 7]} CatalogSource

Ol

CatalogSource 9 HA Eoj] &7 vl 7 A}gH2 =&
QP HAEZ H|FY g5 of gt

OLM 7|d & ]2~ - F18Z 7 24~

4.8.1. 24 F9JJA] 7]} CatalogSource ¢ E 2 E B] 2335}

7] ¥ CatalogSource 9 H =] £ Z H] g% 3] 5}o] ZZ 7|4 catalog source Pod<} 72
CatalogSource ¢ H A E o] g2 W7 A1gHS F &k + Ql51]r]. 7]} CatalogSource ¢ B A E 724
o] £F 9] @7 AlFES F51] S P IIE FYES 285144 L. 7]E F o Z CatalogSource 2 H
4 E o] spec.grpcPodConfig 4] 9] B =& 57 5}H Marketplace OperatorojA] o] 2] gt ¥ g A}gS

AFEez HE=g.

Marketplace Operator 2! openshift-marketplace == OperatorHub 2] 7] 2 CR(A}-&X} g 2] 2] +=)
2 # & g} OperatorHub = CatalogSource ¢ H 3 EZ #2] §f1]t].
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CatalogSource ¢ HA E o] g ¥l7g A} 32 Z-&slz]w wlx] 7]} CatalogSource ¢ HAE = H| &
¥ 3tsof gl
T
[
2Z 794 7] CatalogSource ¢ HAEZ 1= H| gy s]slzH o5 F 3L g

.

$ oc patch operatorhub cluster -p '{"spec': {"disableAlIDefaultSources": truej}}’ --
type=merge

X E CatalogSource ¢ HAEZ B] Y55l AL} 573 ¢ HAEZ H]F Y 3]
slE=5 7] OperatorHub CRS ¥ +X& 54

OperatorHub A}-&<} 3§ 9] 2]~

4.8.2. 719 Z 7 £~ Pod9] =& g 7] Yo]R7]
A 27 ALY

[}
spec.image 7| 9l+= £ 73 grpc 2] CatalogSource 9 E 2 E 7] o] H1]r].

dedicated-admin <] & o] Al & X2 ZF&] ~Fo)] A28 5= Qli]].

ZEZA
[}
CatalogSource ¢ Bz EEZ H 35l v 0]5< ¥ ¢35l =5 spec.grpcPodConfig 442 &7}
stAY g g o
grpcPodConfig:
nodeSelector:

custom_label: <label>
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of 7] 4] <label >& 7} € Z 7 £ Pod7} 27| &3 o] AFE S == g 7]9] gjo]E ¢/l

b

[

"

48
J
g

>

N~
oo
\0'&
&
In
o
b
T
S
Q.
R
A

4.8.3. 718Z 7 £ Pode] L2129 e~ o] 2 Hojs7]
A 27 ARG

spec.image 7| Sl+= £ 3-8 grpc 2] CatalogSource 9 E 2 E 7] o] 1]},

dedicated-admin & &) A} &} = F ] AE o) W28 5= 9l41] .

Eaga
CatalogSource ¢ H A E Z H F 5} v ]2 ¥ g5} == spec.grpcPodConfig 4 {2 =7}

&A1} 54 gt

grpcPodConfig:
priorityClassName: <priority _class>

L
®

of 7] 4] <priority_class >= ]2 & 5f} ¢

Kubernetes o 4] A &5} 7]H ¢4 9 e~ 5 s}L}: system-cluster-critical 5
+ system-node-critical

)= B ARgA GO filas] Fe
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27

o] A o= A g o] + = 73t Pod o oF vff 7j ¥l =7} priorityClassName o] Q&
L]}, o] 2F9].2 operatorframework.io/priorityclass 4]-2 CatalogSource 9 H )] E of
Fotelod I H Ao & EH o5 g,

apiVersion: operators.coreos.com/vialphat
kind: CatalogSource
metadata:
name: example-catalog
namespace: openshift-marketplace
annotations:
operatorframework.io/priorityclass: system-cluster-critical

CatalogSource @ B 3] E o x] =47 571 spec.grpcPodConfig.priorityClassName £
2 G oot f 4 0] 74 A E T g P g .

4.84. 71¥Z 7 22 Pod9) 4]t 3]-& 23] Ho]R7]

A 27 A

spec.image 7| Sl+= £ 3-8 grpc 2] CatalogSource 9 E 2 E 7] o] H1]r].

dedicated-admin %] &9] A& ]2 S]] A= = QL]

ZZA
[ ]
CatalogSource ¢ HA EZ 73} 0]5S ¥ ¢35l =5 spec.grpcPodConfig 4] #S &7}
) 8 gl ok
grpcPodConfig:
tolerations:

- key: "<key_name>"
operator: "<operator_types"
value: "<value>"
effect: "<effect>"
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4.9. OPERATOR A 3 d

Operator 4] 7} W4 5} Operator 4] E =2 g X Je]E 3215} A 2. F&2E A A
Operator Pod 3/ E] = 21915} 7 FH2 93] Operator 225 7 g1l

4.9.1. Operator A/ H ==& e 5F

HHzZYHe g JH 72 12 G 7 Ak

E42 4822 H i 5F

L a4

CatalogSourcesUnhealthy AN A EHE AR e RE 1SR 227 A A 7F ol d Yt
InstallPlanMissing B3 A Ao gl

InstallPlanPending NE238A AR Ao AX th7] =AYt

InstallPlanFailed B 2~3YMA AR AF ol Au gy

ResolutionFailed B A=) 244 kel An) &y

- 0

7] OpenShift Dedicated 2]/ E] Operator-= CVO(Cluster Version Operator)<j

9] 5] #2] 5 5 Subscription 2 H 3 E 7} gl51]o}. o] Z&] A o] Operator=

OLM(Operator Lifecycle Manager)<j 4] # 2] 5} Subscription © E 2 E 7] 9l&1]].

HEE T Y 27 A

4.9.2. CLIZ A}-§ 3} Operator /] H =2 g g 7]

CLIEZ A}§-5} ] Operator 4] H == g JH& & 7 wH .

A 27 ALY
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dedicated-admin & o] A} &} = F ] XE o) A28 5 9lg1] .

OpenShift CLI(oc)7} =] 5 o] gl&1]th
Z FZA A
Operator A] EAF G {2 1] F g,
I $ oc get subs -n <operator_namespace>
oc describe 3 % 2 Al-& 3} of Subscription 2] £ *Z HAFg] ]
I $ oc describe sub <subscription_name> -n <operator_namespace>

g5 =9+ Operator H =2 HH =4 759 SH 9] tj ¢ Conditions 4] 45 2F2lg}
Lol o2 o o A] Alg J}5oF B E e E 7 £ A7) Fyo] o = CatalogSourcesUnhealthy =
zl 7-F 9] se| 7} false 9/ 1] Ef-

2 o

o

Name: cluster-logging

Namespace: openshift-logging

Labels: operators.coreos.com/cluster-logging.openshift-logging=
Annotations: <none>

API Version: operators.coreos.com/vialphat

Kind: Subscription
#...
Conditions:
Last Transition Time: 2019-07-29T13:42:57Z2
Message: all available catalogsources are healthy
Reason: AllCatalogSourcesHealthy
Status: False
Type: CatalogSourcesUnhealthy
#...
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27

7] OpenShift Dedicated 2]/~ E] Operator= CVO(Cluster Version Operator)<j
9]l #2] 5] Subscription 2 H 3 E 7} gl51] ], o] Z2]7)] o] Operator=
OLM(Operator Lifecycle Manager)°j 4] # 2] 5} Subscription © B 2 E 7] 9l41]].

4.9.3. CLIZ A}-§ 3} Operator 7} &2z 5= 3g] 7]

CLIZ A& 3} Operator 7} €27 2 29] YJEE E 5 51/

A 27 ALY

[ ]
dedicated-admin & o] A} &} = F & AE o) W28 5= 9l41] .

OpenShift CLI(oc)7} € =] 5 o] &)t

g

yj Q] xmo] o] F1EE 7 2 AF JE . o F F |2 HA FFEE T 20 A}
& =] = openshift-marketplace ij] ?Jﬁw? o] AZ 9] tﬂ- BN MIA,,/,;;

I $ oc get catalogsources -n openshift-marketplace

2 o

o

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

oc describe F 32 Al-§5}o] FIEZE 2 20 g3t XA ] § I Y E]E TR ]

I $ oc describe catalogsource example-catalog -n openshift-marketplace
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=49 4
Name: example-catalog
Namespace: openshift-marketplace
Labels: <nones

Annotations: operatorframework.io/managed-by: marketplace-operator
target.workload.openshift.io/management: {"effect":
"PreferredDuringScheduling’’}
API Version: operators.coreos.com/vialphat
Kind: CatalogSource
#...
Status:
Connection State:
Address: example-catalog.openshift-marketplace.svc:50051
Last Connect: 2021-09-09T17:07:352
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
#...

ko] oA Z g oA mpx]uto = AZE yel+= TRANSIENT_FAILURE ¢/ 1] t}. o] ¥ &)= 7}
g2 7 220 g 4L Y5l b FAF ASE ey o

B2 22} YA E U] 925 0] 29 PodF 1} F] ],

$ oc get pods -n openshift-marketplace

22 of

NAME READY STATUS RESTARTS AGE
certified-operators-cv9nn 1/1  Running 0 36m
community-operators-6v8ip 1/1  Running 0 36m
marketplace-operator-86bfc75f9b-jkgbc 1/1  Running 0 42m
example-catalog-bwi8z 0/1 ImagePullBackOff 0 3mb5s
redhat-marketplace-57p8c 1/1  Running 0 36m
redhat-operators-smxx8 1/1  Running 0 36m

159



OpenShift Dedicated 4 Operator

I EZ L2701 g g2 o] 2o P HEH S G ] Y2 o] 2o FFEE 7 £~ 9] Pod ) 4
gl ¢ oA =2 o4 example-catalog-bwt8z pod<] 3e]+= ImagePullBackOff¢] 1] c}.
o] Yef= FFe=E 7 £29] QY X o] p| A E FEA] © = b A7} 5L e Y O

2[4 3t g H = oc describe 3 T2 Al-E-5}o] PodE ZAAFgH] .

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

22 o
Name: example-catalog-bwit8z
Namespace: openshift-marketplace
Priority: 0
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-bwi8z 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: ErrlmagePull

A FHoZ 7pa] 9] Bt Aoz FAFULL o & Zo] o2 o]uj = 2 29] AF FHs} H
L3t FRIAEZ] o X]FTF = 9l51] .
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4.9.4. Operator Pod /& 7 2]

Z 22 ] 2] Operator Pod ¥ 55 e & 1} J & + Q& 1] ). X4 ¢ Operator Pod 2 °F2 5
g 7= ey

A 27 ALY

°
dedicated-admin < 3} 9] A} g2} 2 Fe] AE]of] A28 5+ Q&)

APl A1) 27} 2532 0] oF g,

OpenShift CLI(oc)7} €3] 5 o] &)t}

g

F ] 2] o4 d P 5 <] OperatorZ 1} F §}1] ). 2 o= Operator Bl 2, 7}-& % = 7}5 A]
ZH B IF E g Y O

I $ oc get clusteroperators

Operator2] ij] ¢ =7 o] ~ojj 4] A& <] Operator Pod2} Pod -3ef, A A] 2}, 3 7 Al 7HS &
Al gt ol

I $ oc get pod -n <operator_namespace>
2}4]] s+ Operator Pod 2 o}2 =& 3]t}
I $ oc describe pod <operator_pod_names -n <operator_namespace>

4.9.5. Operator Zz 53]

@
5
o
)
L
{

Operator F# A 7} 2+ 5} % Operator Pod Z 29 A] X} Aot A JHE TF
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A1 25 A

[
dedicated-admin o] 2-2] AL§x}2 Z2] 284 Al =8 5 Ygrirh.

APl A1) 27} 2532 o] o} gt

OpenShift CLI(oc)7} €] 5 o] &)t}

nY
m
My
Uy
&
o
[
iy
R
m
My
My
&
o,
2,
%
)
L
oY,
St
L
L)
k1
R
ro

] o] o] glojo} F1]ch.

g

Operator?] v 9] =z o] oA & @ 3=¢I Operator Pod¢} Pod -§ &, A A] &, 5 7} A 7HE &
Al g o}

I $ oc get pods -n <operator_namespace>
Operator Pod 9] 2 2& ZEg]d.
I $ oc logs pod/<pod_names -n <operator_namespace>

Operator Pod <] Z ] o] 7} of 2] 7§ Ql= 7F -7 91 '§F o <]3] 2} A E|o]1] 9] o] Fo] ZgHd
CFFYYH T Y o] 225 Fa] g .

I $ oc logs pod/<operator_pod_name> -¢ <container_names -n <operator_namespace>

AP} 2§ 51X] g -7 tj] SSHE Al-&3}o] 2z} 71 EF Fg ¢l == 4] Operator Pod
o Aglo] Z22E ZEgL]r]. <master-nodes.<cluster_names.<base_domain>2 Z Z st

#HeZ vy

7} AEE Fg ol ==0] PodZE 1} ¥t
I $ ssh core@<master-nodes.<cluster_names.<base_domain> sudo crictl pods

Ready 35 7} 32 A 5] X] 2}i= Operator Pod<] 7-¢- Pod e & 2}A4 5] FAF g ],
<operator_pod_id>E o] 7l 53 °] & o] 1} ZH Operator Pod<] ID=Z & g}] .
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$ ssh core@<master-nodes.<cluster_names.<base_domain> sudo crictl inspectp
<operator_pod_id>

Operator Pod <} #&H 7 g o]r] & v} F g

$ ssh core@<master-nodes.<cluster_names.<base_domain> sudo crictl ps --pod=
<operator_pod_id>

Ready ¥/ &) 7} Z A] 5] ] &+ Operator ZE] o] 1] 2] 3 -7 ZE]o]1] FJ e E R}A4]35] ZHA}
g/ dl. <container_id>E o] 7 53 o] &g o 1} FE Flg o] IDZ vlF 1]

$ ssh core@<master-nodes.<cluster_names.<base_domain> sudo crictl inspect
<container_id>

Ready -3/ ej 7} FZ A] 5] 2] 9= Operator Z ] o]1{2] =2 gFol gt}
<container_id>Z o] F g3 9] =g o 1} & H o] IDZ HfE L.

$ ssh core@<master-nodes.<cluster_names.<base_domain> sudo crictl logs -f
<container_id>

RHCOS(Red Hat Enterprise Linux CoreOS)Z= ¥ 3 5}-= OpenShift
Dedicated 4 Z&]=E] === ¥ 73 & 5 gl 2] OperatorE Al-§-5}o] F&] =
El ¥ 132 FH& ). SSHE AF§-5}of Fe]2F o Hij251= A
2 AYHA g5 SSHE &3 Fd dlo]gE g 3}7] F 9 oc adm
must gather & 7]El oc G 3 S d P35l 2ol dlo]gE T+ + A=A
1ol 5} 4/ A] 2. 221} OpenShift Dedicated APIZ A}-& & + gl A1} kubelet
o] gj ¥ = oAl A= ZF o} Y= F-F-oc FYo] FFES Wgr/r]. o]
] s} 3}8lojJ x| ssh core@<node>.<cluster_names.<base_domain> £ A}-&
gfof o WA A 7 Qg
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5%. OPERATOR 7jj 2

5.1. OPERATOR SDK 3

Operator >z 2] ¢} ¢] == Operatorz}:= Kubernetes 1j] o] E] H o Zz] A o] {2 &8 % o]

2 3 7Fsof
o -&3lE Y& o Z FAal sl ¢E £~ EF ¢/ o). Operator= Kubernetes -34S -8 3l Za}
PE A H] X (o: Z2H] A, 2T

JF, e, &) 2539 o] HE A3 5= 4] 9] Kubernetess &
P& e 2E AN IS 7 Agr.

OperatorZ A}-§ 3] Kubernetes §t2] £ st Y] x]g o Ze]7o]HES A4 #=]F + Awt
22 HA & o9 API AL, §&7 Y, 522 o]o] = BEY P57 ¢ &A= ¢l Operator
& FYap7] olelE 7 et

Operator =z 9] 2] Z o] 7% 24 9] Operator SDK+= Operator 7J ¥z} 7| OperatorE 2=, g~ E
Hj 23l b AF& & + A= CL(F 5= ¢H o] =) ES A&

-


https://operatorframework.io/

5%. OPERATOR 7] &

Operator ZZ A Eo] A& ~7]ZF g I g ~E 52 ¥ g5l Operator SDK CLI 2]
Red Hat x]-¢g] v] 72 ] o] ¥ Al-& H <] &o ] 3k% OpenShift Dedicated & 2] o) 4] A
7€ o3 9/1]ch Red Hate &4 gz]= 2lo]ZALo]Z ¢k o] 7)ol et w2 73 &
A £1-2 A F3HA vk o] 7] 52 t] o] 3 A AL WA gkonj G5 OpenShift
Dedicated 2 z] A ojj 4] &) A H 1]}

4] Operator 22 5 EZ 44 3}= tj] Red Hat x]- g B] Zl <] Operator SDK= &35 =]
51}, 7] Operator 2 Z 3 & 7} Ql= Operator 23 xl-= OpenShift Dedicated 42}
g}7] & 2] =¥ Operator SDK CLI & v] d& A} g3]o] ZEZAEE §X] FAa]st FH L vl
Z12] OpenShift Dedicated = tjj 3} ¢ 2 5}+= Operator 2]~ J g + Q151

Operator 2 Z F] E o] 0] .S 7H2 A 7] o] o] x| = ] o] ¥ Al HA] Fa1]l. o]
2] st 7] 2 o]uj x| o] AElQ] 7]5 & 24 APl= Bz % % CVE ZA|E 4 sl= o 4
& 2]l Hdd.

Ansible 7] vt Operator = Z ] E o] 7] B o] o] z]

Helm 7] v} Operator *Z 2 & E o] 7] 2 o] u] x|

) 15 A] = AFYE 52] #a] o] t s 2} § ] §-2 Operator
SDK(Operator Framework) & & sl A1 2.

Operator SDKE A}-&3}= o] 3+ FZ A Y1 7}?

Operator SDK+= Kubernetes tj]o]E] B o ZF]F o] 755 ZZAAE 7123 5]+=0] o] & A+
N Za]A o] HY¥ 2F =4 o] BT+ w1} Operator SDKE AF& 5} o] 2] ot A 7} ¢tsf & 2ot
ofrje} n]E] Y = B E Y go] g2 3&E He] J]so B9 FE& 7 A9 ¢S Fol& b =5
o] g1/}

Operator SDK:= controller-runtime 2}o] H 2] 2] & A}-& 3} o] 0}-23 7+ 7] 5L A 5o Z 4
Operators ] 7 &4 5 gl Za 9= ¢ .
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M ZZHEZ S5 FEAEGSH] 9] 2 FE R IE Yy =

OLM(Operator Lifecycle Manager) -5 ¢S 53j &2/ E] 4] 53 5+ Operator 7 7] A/,
A, A ZY 23]

&/ vH=] ¢ Operator A1~ Al2) & 2 8= 218 7]

°lr

Prometheus Operator7} wj ¥ € &2 2E] o 4] AF&- & 7 A =5 Y4 HE 2 Go 7]t
Operatoroj] }&5° 2 &g H X *

OpenShift Dedicated <) tjj 31 dedicated-admin <} 4] = @ 3to] 9= Operator =% x}+= Operator
SDK CLIEZ A} 3} Go, Ansible, Java 5= Helm-2 7] ¥F.© 2 ]3] OperatorZ 7)) &g = Q&1 .
Kubebuilder= Go 7] ¥} Operator<] ¢7l/—§—£ £ 24 o Z Operator SDKoj] Zg}5o] Qs 5 7]&
Kubebuilder = =4 EZ )] Z Operator SDK S} 7] A&+ 5= gl o A% 9] sk = 9l

27

OpenShift Dedicated 4= Operator SDK 1.36.1-% =] ¢/ g/1] }.

5.1.1. Operatorgt = 9] 91 7}?

7] Operator 75 = -go] o] gjst 7] @ += Operator o]sj| = FZ 5] A] L.

51.2. /& g5 =

Operator SDK+= t}s8 9] 25 2 Z A 35} 4] OperatorE 7jj g} .

Operator SDK CLI('F 3 = <l E] 5] o] ~)E A}-& 35} o] Operator ZZ 2 EE ¥ glLj].

CRD(A1-§ 7} 4 9] 2] 42 §9])& #7psto] 4] 2] 42 APIE 5 9] g o},

Operator SDK APIE A}-g 35} FALSH 2] £ 2~F X[ ghj].
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57%. OPERATOR 7] &

]%4 = 29 A] Operator =g =2] Z § 2] 5} Z Operator SDK APIE Al-§ 35} 2] 5

Operator SDK CLIE A}-§3}o] Operator vj Z v L] w5 2 EZ ¥ =5} v 44 g
=z¢ 5.1. Operator SDK ¢/ Z ==

Operator SDK Build, test, iterate

{
} Operator manifest

Foundation Publish Operator image

Test locally Test with live cluster

Operator SDKE A}-& 5]+= Operator:= Operator 2§z} 7} g 2] 31 6l 5 & o A] ZA}5}= S]] O
ot o] EF 325l A FeA o) YHjF 2F = FYL #dw#

5.1.3. &7} g| £~

[}
o] =¥ Operator ¥/ = 7}o] =

5.2. OPERATOR SDK CLI 4]

Operator SDK+= Operator 7 ¥ z]7} OperatorE ¥ =, H| 2 E, B ¥ 5}+= ] AF& e + d+= CLI(FF
= 9l Fo]~) EL o] o}, ¢J Z A~k o] # o] Operator SDK CLIZ & =] 5} %] OperatorZ Z-%
U’ THE g+ M”‘L/’:f
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Operator ZZ A Eo] A& ~7]ZF g I g ~E 52 ¥ g5l Operator SDK CLI 2]
Red Hat =] ¢l B] 72 ] o] 3} A& 5 <] gko ] gk% OpenShift Dedicated 2 2] o A] A
7]€ g 9j1]t}. Red Hat2 @A) g2] = apo] ZALo]Z 5k o] 7)o tj gt w2 5§ &
A S A F3A vt o] 752 ] o] ¥ A AFFES ¥ ghon g5 OpenShift
Dedicated 2 2] =) x] A 7] € 1] }.

4] Operator 22 s EZ 44 3}= ©j] Red Hat X]-g B] Z o] Operator SDK= &35 =]
51}, 7] Operator 2 Z 3 & 7} Ql= Operator 23 xl-= OpenShift Dedicated 42}
g}7] 2 2] =¥ Operator SDK CLI & v] d& Al g3]o] ZEZAEE §X] FAa]stx FH L vl
Z19] OpenShift Dedicated = tjj 3 ¢ 2 5}+= Operator ]~ J g + Q151

Operator 2z Z F E o] 0} .S 7H2 A @ 7] o] o] x| = ] o] ¥ Al HA] F1]]. o]
2] gt 7] o]z o] EE}Q) 7]5 W 74 API= v]z 4% @ CVE A Z &4 3}= o] 7]
£ X Hd.

Ansible 7] vt Operator = Z ] E o] 7] B o] o] z]

Helm 7] v} Operator *Z 2 & E o] 7] 2 o] u] x|

)15 A] = AFYE 5] Bl o] g s 2} § ] §-2 Operator
SDK(Operator Framework) & & sl A1 2.

OpenShift Dedicated <] tj] } dedicated-admin 2§ 4] d3to] gl= Operator 2% x}= Operator
SDK CLIEZ A} 35} Go, Ansible, Java 5= Helm-2 7] ¥} © 2 ]3] OperatorZ 7)) &g = Q&1
Kubebuilder:= Go 7] ¥F Operator2] =7 Z= £-Z4 © & Operator SDK9j] Zgl5 o] 5o = 7]&
Kubebuilder = Z 7] E Z 7] Z Operator SDKS} 817 A& 4+ Y on A& 9]t 5= Q1.

5.2.1. Linux<j 4] Operator SDK CLI & =]

Linuxoj] OpenShift SDK CLI =2 & =]

@
5
g;g
)
L
{
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A 27 A

[ ]
Go v1.19+

docker v17.03 o] 3}, podman v1.9.3 o] -3 &= buildah v1.7 o] 3

B B
1.
OpenShift o] 2] AFo] E2 o] Egt] o},
2.
F 21 4 o] F = z] o] 4] FH v]#H9] Linux-& tarballg o} 2= g1
3.

op7}o] H.9] 952 FiiTh.

I $ tar xvf operator-sdk-v1.36.1-ocp-linux-x86_64.tar.gz

Ol

HYe JY 5oz 43

Fie.

bl

I $ chmod +x operator-sdk
= H operator-sdk v}o]1] 2] & PATH] $l+= 0] g E]2] 2 o] 5§t

L

PATHE gtelslalnl o2

Mo
2,
0%
)
I
{

I $ echo $PATH

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

oy
ol

Operator SDK CLIZ & 3] 31 & A&

19
!
30
e
&,
.
N
)
I
J

I $ operator-sdk version

57%. OPERATOR 7] &
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2 o

o

I operator-sdk version: ""v1.36.1-ocp”, ...

5.2.2. macOS<j] Operator SDK CLI & =]

macOS <] OpenShift SDK CLI 52 &g 5 Q51

A 27 ALY

[ ]
Go v1.19+

docker v17.03 o] 3}, podman v1.9.3 o] 3 &= buildah v1.7 o] 3

ZZ A
1.
amd64 o} 7] €13 2] -2 amd64 o} 7] €] 3] o] OpenShift o] 2] A}o] E Z o] E gL},
2.
FH I 4 g =] FH I v] o] macOS§- tarball- o} 2= = 3f] o],
3.

02 332 &9 3l amd64 o}7] €] 5]-§ Operator SDK o} 7}o] H 9] 9}52 F1]r}.

I $ tar xvf operator-sdk-v1.36.1-ocp-darwin-x86_64.tar.gz

4,
02§32 APt YL JY 7155 BE
I $ chmod +x operator-sdk
5.
o2 32 &Y 5o 3=H operator-sdk vfo] ] 2] = PATH 9 gl+= O g g 2] Z o] &35

.
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57%. OPERATOR 7] &

I $ echo $PATH

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

oy
ol

Operator SDK CLIZ # X dt 7 05 FF S Jd P51 AL T + A=

I $ operator-sdk version

2 o

o

I operator-sdk version: "v1.36.1-ocp”,

y wun

5.3. GO 7] vF OPERATOR
5.3.1. Go 7] ¥} OperatorZ 9] F Operator SDK 7 Ez2] Y

Operator 7} 2z} = Operator SDK<¢] Go Z=Z 72y ¢lo] ] gL &&}of ELHY 7]-t A g9

Memcached<j tjj st Go 7] ¥F Operator o A E Bl =3} 32 2}o] ZAlo]Z L Az et 4 &1l
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Operator EE/E?EJ 4 *7}]—2’5':7 2 g~ E 52 ¥ gFslof Operator SDK CLI 2]
Red Hat =] ¢] v] & O] o] § A& 5= gon] g7 OpenShlft Dedicated & 2] 2o A] A
718 o8 9] Red Hate #14] 2] a}o/n}o/ﬁ ot o] 7)ol g Wz 7Y 2
A €12 A F3}A vk o] 7] 52 t] o] 4} A A g2 ¥A] gron] 37 OpenShift
Dedicated 2 2] =) x] A 7] € 1] }.

Al Operator = Z 2] E & 4 %] 5]= £ Red Hat <]-¢ 1] 7 2] Operator SDK= # 3= =]
2t/ o}, 7] & Operator JJE_&;I EZ} 9= Operator 14 x]= OpenShift Dedicated 42}
Eﬂﬁl g z]~ 5 Operator SDK CLI & B] 7L A& 5l Z2 A EE 2% Aa]sl 7 FHL H]
71 2] OpenShift Dedicated = fjj] 32 = 5'71,_: Operator ]~ W4 + A5}

Operator ZZ ) E o] r} 237 7+ #Ad 7] 2 o]u] ] = o] 3} AF&E A gF&1]t}. o]
2] gt 7] o] v] <] <] HElY 7]% ¥ 74 APl= v 2 7§ % CVE #4 & 52 3}= o A
% 2] gl g1

Ansible 7] ¥} Operator 2 &) E o] 7] E o] o] =]
Helm 7] ¥} Operator *Z 2 & E o] 7] 2 o] u] x|

) 15 A = AFYE 5-2] #a] o] t) s 2} § ] §-2 Operator
SDK(Operator Framework) & &5l A] 2.

o] Z Z 4] 2= Operator Z & Q] 3 9] 7 7}X] T+ 24F A&l +=d FH .

Operator SDK
operator-sdk CLI & % controller-runtime 2}o] X 2] =] API
OLM(Operator Lifecycle Manager)

Z 2] 2 E| 9] gt Operatore] &3], ¢9Jza]o]=, RBAC(S & 7] ¥t Y+~ ] of)

o] FF & 2] ¥ o= OpenShift Container Platform & 3 ] o] A] Go 7] ¥} Operator-§-
Operator SDK #] 2}3}7] H o} 2}4]5] 455 o] Q51

172


https://sdk.operatorframework.io
https://access.redhat.com/documentation/en-us/openshift_container_platform/4.13/html-single/operators/index#osdk-golang-quickstart
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5.3.1.1. A2 2 7 A} 3}

[ ]
Operator SDK CLI7} ¥ =] &

OpenShift CLI (oc) 4 o] 3}o] & =] &
Go 1.21+

dedicated-admin #3to] 9l+= 7§ o Z oc & A}-& 3} OpenShift Dedicated Z &~ E] o
=2 79%

FEZE 7} o] u| R E JIA & 7 Q=S 5lE W o]u| X E B | EAEZE F= H
A} o] o] R 7}A] © 7] H oFS 2 oF gL

Operator SDK CLI & =]

OpenShift CLI x] 235}~
5.3.1.2. ZZ A E 4y

Operator SDK CLIZ Al-83lo] memcached-operatorel= ZZ ) EE Y g,

ZZA A~

1.
ZzA o A1g P ] dE 2 E Y4 .

I $ mkdir -p $HOME/projects/memcached-operator
EELEERTE-L- 28]

I $ cd $SHOME/projects/memcached-operator
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https://golang.org/dl/
https://docs.redhat.com/en/documentation/openshift_dedicated/4/html-single/cli_tools/#getting-started-cli
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Go 2 & gj gt x| gl& &Yz}
I $ export GO111MODULE=0on
operator-sdk init 5 %2 g s}o] ZZAHEZ 7] ]

$ operator-sdk init |
--domain=example.com \
--repo=github.com/example-inc/memcached-operator

FF37

operator-sdk init 5 3

operator-sdk init § 32 Go = 57 g7 Al-E & go.mod 7 Y-S Y gl
SGOPATH/src/ 2] R oj4] ZZHEEZ Y Pt gji= JHJH U Fast BF5 F=7F 2317

ol 9] —-repo Zaj 27} 1] oF g1 k.

5.3.1.2.1. PROJECT # ¢

operator-sdk init 3 3 © 2 W4 ¥ 32 FoJ= Kubebuilder PROJECT 5} 2/ o] gl&1]t}. o] o] 4]

J o o]

ZZ A E ZEJi 23 5= operator-sdk T F 7 help =2 o4& o] 3 I L 2
o golga. o & &9 027 g5

H ru
[k
by
%
Jo
ofl
<L
()
o

domain: example.com

layout:

- go.kubebuilder.io/v3

projectName: memcached-operator

repo: github.com/example-inc/memcached-operator

version: "3"

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

sdk.x-openshift.io/v1: {}

5.3.1.2.2. Manager g ¥

Operatore] 7] 2 =2 732 ManagerE % 7]3} 8132 & & 5}= main.go 72 ¢/1]t]. Manager= =
CR(AF§-] 3 9] 2]22) APl §2]9] ] ¢ 27|} & 50 2 553} 71 EZ2 ¥ Webhooks 47

2 Y.
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https://golang.org/ref/mod
https://godoc.org/github.com/kubernetes-sigs/controller-runtime/pkg/manager#Manager

5%. OPERATOR 7} &t
Manageri= ¥ = A E g4 g 228 ZAlehe 9= o] =& A e 8 7 st o
I mgr, err := ctrl. NewManager(cfg, manager.Options{Namespace: namespace})

7] & © 2 Manager+= Operator7} & 3 5= ] ¢ 25 o] 25 FAIg . ZE Y 2ijo] A5 F
A}5}2] W namespace 412 H] 9= Hil.

I mgr, err := ctrl.NewManager(cfg, manager.Options{Namespace: ""})
MultiNamespacedCacheBuilder 7] 52 A}-&3dlo] 5§ ] g2 o] 2 A EZE ZAIS 5% Y&

var namespaces []Jstring a
mgr, err := ctrl. NewManager(cfg, manager.Options{ 9
NewCache: cache.MultiNamespacedCacheBuilder(namespaces),

)

TRES DR TSI

Cmd 725 Yy 3tol 7 F5 9ES AT 7Y 24 F A F .

5.3.1.2.3. 0o} 5 z+7 APl g1

APl 2 A E 2z 2 4 517] 7 Operatoro)] o] 2] APl z5Fo] B g 3lx] 3}9l3lx = 3]t} o] FE
2] d oAl G 25 API2] 7] 2 Al E O FR]eF Z 2 A E 9] go]of 22 ¥ G 5] of Efz Z5 APIE =/
ol o5 FFES JY - Fd.

I $ operator-sdk edit --multigroup=true
o] B2 ]2 o 9} §-AF5F PROJECT 7122 ¢ o] Egfr]].

domain: example.com
layout: go.kubebuilder.io/v3
multigroup: true

o5 25 ZZA o] -2 APl Go %% 722 apis/<groups/<versions/ o] gl gl 2] of] -8 5 7 7
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https://pkg.go.dev/github.com/kubernetes-sigs/controller-runtime@v0.2.0-alpha.0/pkg/cache#MultiNamespacedCacheBuilder
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= 2]+ controllers/<groups>/ O] Z E] 2] o] W4 H1]c}. z&l ]2 Dockerfileo] 2 & 3} ¢ &lo] EH 1]

03 2& ZZ A EZ nfo] za] o] 5= ¥ o gj o xpA) oF 1] &2 Kubebuilder & 75

A& FEIAI L.

5.3.1.3. APl 2 AEEZZ 4y

Operator SDK CLIZ AF-§ 3} o] CRD(A}F§-AF 9] 2|5 g2]) APl & A EE2E Y¥ 9.

EZAA
1.
02 332 A sle 25 0] cacheo] 2 B 7 o] vl, &7} Memcached ¢l APIE 4% 1]

ok

$ operator-sdk create api |
--group=cache |
--version=v1 |
--kind=Memcached

AR EAHE fan @ AEEE wE Yy eEgyE 9E g,

Create Resource [y/n]

y
Create Controller [y/n]

y

2 o

o

Writing scaffold for you to edit...
api/vi/memcached_types.go
controllers/memcached_controller.go

o] 2z Z 4] ~ = api/vi/memcached_types.go<°] Memcached =] == APIE 4% 5] 32
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https://book.kubebuilder.io/migration/multi-group.html
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controllers/memcached_controller.go o] HAE Zz] & 44 g1/}

5.3.1.3.1. API g <]

Memcached CR(A}-8-3} 3] 2]=2)2] APIE g 2] g1

Ty

1.
spec ¥ status’} o}23 2= = api/vi/memcached_types.go°j+] Go 73 o= +%
gt

// MemcachedSpec defines the desired state of Memcached
type MemcachedSpec struct {

// +kubebuilder:validation:Minimum=0

// Size is the size of the memcached deployment

Size int32 ‘json:'"size'

}

// MemcachedStatus defines the observed state of Memcached
type MemcachedStatus struct {

// Nodes are the names of the memcached pods

Nodes []string ‘json:"nodes’

}
g2 FF o gjs] YYH Z=F o] Egi .
I $ make generate
g2 g

*_types.go 72 =73 1 F o= make generate 'J 32 J P} FF 2] FF o O
a Y H Z=F ¢ o] Esjof gl

2] o] Makefile tjj 32 controller-gen %€ 2] E] & & Z35}of
api/vt/zz_ generated deepcopy.go 72 9Jglo] EgFL]]. o] HA 5} API Go %3 5 <] o A]
BE 7Y FF A FHEF 5= runtime.Object OIEFH o] 25 #HE + Q.

5.3.1.3.2. CRD mj ] 7|~ E 4

spec 2 status = 2] 37 CRD(A-§A} § 9] a]22 F2]) AF nf7 & Alg5to] APIZ 9]¢ &
o= CRD oA~ EZ Y4 & 5 9l 1]l
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Ega
[}
2 552 JdYslo] CRD mjA2EE 4452 ¢ o= g0,

I $ make manifests

o] Makefile dj-3}-2 controller-gen 7€ 2] E] & & % 35}<f
config/crd/bases/cache.example.com_memcacheds.yaml 7} ¢/ o A] CRD wj 17| ~EZ 44
gl

5.3.1.3.2.1. OpenAPIl 7 & g &

o 1 5] 2 E 7} 44 2 o spec.validation £ <] CRD rjj 1] 7] = E o] OpenAPIv3 7] v} 7} =7}
Lt} o] 5 BF2 A1-& 312 Memcached CR(A}-§& 3} § 2] g]222)L Y& sl 1} ¢ro] =5 of
Kubernetes< 4] 3]s ¥ < d5 e + Aw.

mpr] HEis F4)2 ALg-31a] APIO] 0j g 52 74 & = Y5r) i) o] 2] g npA o= g4
+kubebuilder:validation §-FAL7F 951 o}

AP| 57 = 9] vf7] A}-g-of g] § 4] § 1] &2 5 Kubebuilder 4134 & FZ 5144 2.
CRD 4%
o7
OpenAPIv3 F 5 o} Z=

CRD<2] OpenAPIv3 75 7] ufo] g ot 2}4] ¢ 1] &2 Kubernetes & "5 4] & FE 514/ A]

fo
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https://book.kubebuilder.io/reference/generating-crd.html
https://book.kubebuilder.io/reference/markers.html
https://book.kubebuilder.io/reference/markers/crd-validation.html
https://kubernetes.io/docs/tasks/extend-kubernetes/custom-resources/custom-resource-definitions/#specifying-a-structural-schema

ZZA A~

57%. OPERATOR 7] &

o] o Ao x] = A4 E A EZz] 72 controllerssmemcached_controller.goE t}-2 ] A

7oz WA g

9] 5.1. memcached_controller.go <] <

/*
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/vl”
corev1 "k8s.io/api/core/v1"”
"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”
ctrllog "sigs.k8s.io/controller-runtime/pkg/log"”

cachev1 "github.com/example-inc/memcached-operator/api/v1"”

)

// MemcachedReconciler reconciles a Memcached object
type MemcachedReconciler struct {

client.Client

Log logr.Logger

Scheme *runtime.Scheme

N~

/
+kubebuilder:rbac:groups=cache.example.com,resources=memcacheds,verbs=get;
list;watch;create;update;patch;delete

/
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+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
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.
/7
// For more details, check Reconcile and its Result here:
// - hitps://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)
log := ctrllog.FromContext(ctx)
// Fetch the Memcached instance
memcached := &cachev1.Memcached{}
err := r.Gel(ctx, req.NamespacedName, memcached)
if err I= nil {
if errors.IsNotFound(err) {
// Request object not found, could have been deleted after reconcile
request.
// Owned objects are automatically garbage collected. For additional
cleanup logic use finalizers.
// Return and don't requeue
log.Info("Memcached resource not found. Ignoring since object must
be deleted")
return ctrl.Result{}, nil
}
// Error reading the object - requeue the request.
log.Error(err, "Failed to get Memcached")
return ctrl.Result{}, err

}

// Check if the deployment already exists, if not create a new one
found := &appsv1.Deployment{}
err = r.Get(ctx, types.NamespacedName{Name: memcached.Name,
Namespace: memcached.Namespace}, found)
if err I= 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
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}

// Deployment created successfully - return and requeue
return ctrl.Result{Requeue: true}, nil
}else if err I= nil {
log.Error(err, "Failed to get Deployment")
return ctrl.Result{}, err

}

// Ensure the deployment size is the same as the spec
size := memcached.Spec.Size
if *found.Spec.Replicas != size {
found.Spec.Replicas = &size
err = r.Update(ctx, found)
if err I= 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 Ireflect.DeepEqual(podNames, memcached.Status.Nodes) {
memcached.Status.Nodes = podNames
err := r.Status().Update(ctx, memcached)
if err I= nil {
log.Error(err, "Failed to update Memcached status")
return ctrl.Result{}, err

}

return ctrl.Result{}, nil

}

// deploymentForMemcached returns a memcached Deployment object
func (r *"MemcachedReconciler) deploymentForMemcached(m
*cachevi.Memcached) *appsv1.Deployment {

Is := labelsForMemcached(m.Name)

replicas := m.Spec.Size

dep := &appsv1i.Deployment{
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ObjectMeta: metavi.ObjectMetaf
Name: m.Name,
Namespace: m.Namespace,
b
Spec: appsvi.DeploymentSpec{
Replicas: &replicas,
Selector: &metavi.LabelSelector{
MatchLabels: Is,
}J
Template: corevi.PodTemplateSpec{
ObjectMeta: metavi.ObjectMeta{
Labels: Is,
b
Spec: corev1.PodSpec{
Containers: [Jcorev1.Container{{
Image: "memcached:1.4.36-alpine"”,

"modern”, "-v'"},

Ports: [[corevi.ContainerPort{{
ContainerPort: 11211,
Name: "memcached”,

H

H
}
}J
}

Name: "memcached”,
}

Command: []string{"memcached", "-m=64", "-0",
// Set Memcached instance as the owner and controller
ctrl.SetControllerReference(m, dep, r.Scheme)
return dep

N~

// labelsForMemcached returns the labels for selecting the resources
// belonging to the given memcached CR name.
func labelsForMemcached(name string) map[string]string {

v

return map[string]string{"app”: "memcached", "memcached_cr": name}

N~

// getPodNames returns the pod names of the array of pods passed in
func getPodNames(pods [Jcorev1.Pod) []string {
var podNames []string
for_, pod := range pods {
podNames = append(podNames, pod.Name)
}

return podNames

N~

// SetupWithManager sets up the controller with the Manager.
func (r “‘MemcachedReconciler) SetupWithManager(mgr ctrl. Manager) error {
return ctrl.NewControllerManagedBy(mgr).
For(&cachevi1.Memcachedf{}).
Owns(&appsv1i.Deploymentf{}).
Complete(r)

N~
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&
s

ol #] AEEZ = zF Memcached CR(AI-E&A} §2] 2]422)of gjs) o2 =3 =2] & &
L.

Memcached v =7} gl= F-& A4 gl
v Z = 7] 7} Memcached CR A} ¢Foj]] =] g H Azl 7+-2x] 8ol giL]r],
Memcached CR -3g] Z memcached Pod2] o] £ = 9ol E gl

52 519 Aol 78 o)A AEZE A B L2F FAPSE W} =Y EEL E2) A5
& W2 4G e ek o] 59 442 1] 5 o] Operator 49202 5 o] £ 7 A1l k.

5.3.1.4.1. AEEF A FAls}E= g2

controllers/memcached_controller.go<] SetupWithManager() g+ 3l 58 Z1 EZ & A H 535}
@ #2]5li CR % 7]8) 2|28 ZAKSH] 9)4] AEZe] & YES s WYL A8 gt

import (
appsv1 "k8s.io/api/apps/v1"
)

func (r *"MemcachedReconciler) SetupWithManager(mgr ctrl. Manager) error {
return ctrl.NewControllerManagedBy(mgr).

For(&cachev1.Memcachedf}).

Owns(&appsvi.Deployment{}).

Complete(r)
}

EZe U g AFH

K
e
R

NewControllerManagedBYy() <] Al = o} ¥t A EEZ 7452 3]-& 35}

For(&cachevi1.Memcached{})= ZA}FF 7] ¥ 2] =22 Memcached 532 <] g1/}
Memcached 73 o tj ot 2} 7}, Qe o] E 5= &t 4] o]l Eo] F-¢ =g ulHE =2 55 Memcached
Q2 BAE o] % Request o](v] ¢/ =mo]= W o] F 7|2 Y H)ZE HAEHU

Owns(&appsvi.Deployment{})= ZA}eF HE 2]+ 22 Deployment 732 =] g gf1]r]. o]l E
3l =2 = Deployment %3], = # 7}, Qo] E = AFA)] o] vl E 7} WA & wfofr} Z} o]l EE HZ &7
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o] 2 2F o vfF gl o] F-9 72 v E7} 4 H Memcached ¢ HA E ¢]1] ).

5.3.1.4.2. AEEZ 74

)5 o2 88 FHE Ag o] AEZHE 275

e

+ A o E

i

v o7 2.

MaxConcurrentReconciles 5412 Al-&3slo] AEZZ ] gl Hoj A 25 -5 5%
Lch 7] 2 gk 194 o).

func (r *"MemcachedReconciler) SetupWithManager(mgr ctrl. Manager) error {
return ctrl.NewControllerManagedBy(mgr).
For(&cachev1.Memcachedf}).
Owns(&appsv1i.Deploymentf{}).
WithOptions(controller.Options{
MaxConcurrentReconciles: 2,
-
Complete(r)

A 2} E AL-& fo] ZAF o] IEE HE g

2 v Fo gjot R F S 2517 Fl] ZAF o] IEE Vgl WS vid e H
EventHandler 73 £ g/ gfjc). 7] 2 & HE 2] o) B 73l Operator 77 2] -
EnqueueRequestsFromMapFunc 3= 2] 5 AF-§-3}of ZAl o] IEE ¢]ojo] 2 23 A E=Z

viglel + s

o] 2] ¢l 724 B F]E} FH ] t] ek Al ) 8L YAEY U] @ 7= 5] GoDocsE FE 5 44]

fo

RE AEZ o= £ vhEF LS 73 3= Reconcile() WA =7} EgEH 2§ 7] o HAE} Q5]
. 2§ v Eo= Ff A oA 7] 2 2|2~ ¢ HA E o] MemcachedE = ] AF-&5 = ] 2o~ &
o] Z 7] 9l Request ¢15-7} & gFg 1]}

import (
ctrl "'sigs.k8s.io/controller-runtime"

cachev1 "github.com/example-inc/memcached-operator/api/v1"

)...
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https://pkg.go.dev/sigs.k8s.io/controller-runtime/pkg/handler#EventHandler
https://godoc.org/github.com/kubernetes-sigs/controller-runtime/pkg/builder#example-Builder
https://godoc.org/github.com/kubernetes-sigs/controller-runtime/pkg/controller
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func (r “"MemcachedReconciler) Reconcile(ctx context.Context, req ctrl.Request) (ctrl.Resullt,
error) {

// Lookup the Memcached instance for this reconcile request

memcached := &cachevi1.Memcached{}

err := r.Gel(ctx, req.NamespacedName, memcached)

vl g, 245, 2470 me} 2 o] A ifol FoPE 2 2 FEIF g EglAE 7 Asy .

// 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.RequeueAfter= 47§ 5} o] 7|7+ F 23S A 7ol F71E 5 A5 .
import "time"

// Reconcile for any reason other than an error after 5 seconds
return ctrl.Result{RequeueAfter: time.Second*5}, nil

F7]& o 2 CRE £7% 3} =5 RequeueAfterE &7 51 ResultE vl g = 9l 1]

7], Zalo] A E, gl & o]l Eglo] 35 X2 o] ] 5t XA F 1f]-&-2 Controller Runtime Client
A E FZFH A L.

=4
PI-&E

5.3.1.4.4. #¢ ¥ RBAC vj]7 ~E

AE g2 A2 ohe ZL29) 35 g2 H 5§ RBAC o] Eaghr. oz e dae o
27 72 RBAC 7] 5 A1-§-31o] 4 1]t

+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
ate;patch

/
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+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.Resullt,
error) {

}...

config/rbac/role.yaml2] ClusterRole 9 H ] E njj1] 5] * E = make manifests 3 % o] & &€ ujr}
o} controller-gen -7 € 2] E] & A}-§& 3} o] o] & w7 o] 4 H 1}

5.3.1.5. ZZA] x| gl FY 3]

Operator &3 z}+= | E 9] =2 ZF A E %] ¢ 5]+= OperatorE 7] ¥gF 4 9l 51/ ]. dedicated-admin
ol 5to] 7 2] z}= OLM(Operator Lifecycle Manager)oj4] =] 2] 3}= 813 Wof g st ZZx] gL 7
Yoo Z5A]H Fe]2EE X ¢5le] W Operatorof 4] o] ¥+ ZFA] Wo gt 832 Z A}
32 &g 7% Operandso] g4} $}1] .

HTTP_PROXY

HTTPS_PROXY

NO_PROXY

o] FE2] Do oA 2HF w4=Z HTTP_PROXYE Al-& g},

A 27 A

[ ]
Z 2]~ E F 7 egress ZFA] 7} G 51H F 2 9.

g

r}22 ¥ g5l == controllers/memcached_controller.go 7 Y2 H 7 gfijd}.
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operator-lib 2}o] H 2] ] o A] proxy 7] x| & 7}4]5 1]}

import (

"github.com/operator-framework/operator-lib/proxy"

)

F£ 73 £z o] proxy.ReadProxyVarsFromEnv =-9-0] g}+Z 5&7}5} 7 Operand 8173
of 27E F7FL ek

for i, container := range dep.Spec.Template.Spec.Containers {
dep.Spec.Template.Spec.Containers[i].Env = append(container.Env,
proxy.ReadProxyVarsFromEnv()...)

}

config/manager/manager.yaml 5} & of] o}5-2 &7} 35} o] Operator v Z 4] 817 H+=
EE ANl

containers:
- args:
- --leader-elect
- --leader-election-id=ansible-proxy-demo
image: controller:latest
name: manager
env:
- name: "HTTP_PROXY"
value: "http_proxy_test"”

5.3.1.6. Operator & &

OperatorE ¥ =3} w7 4§ 5} W Operator SDK CLIZ A}-§35} <] OperatorZ ¥ & ¢t o}
OLM(Operator Lifecycle Manager)S- A}-§-35}o 2] €] o v ¥ glijr].
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OpenShift Dedicated Z 2] =€ bj#] OpenShift Container Platform Z 2] = Ef o]
OperatorE vjZsle] ¥ o5 -7 7} F7F W S8 AHE T + &1 .

Go Zzzgoz FaAH oA 2d= AP

Za~g oA HEZ T

OLME A}-&31= W52 Go 7] vF OperatorE &l & 517] A oj] 2] g 5= o] o] x| & Al-&
lE= Z A E 7} Qo] EX YE=x] dol §Fir].

F |~ 2] H 4] =2 = &3 (OpenShift Container Platform +4])

Z 2] 2 E o A] vj £ = 23 (OpenShift Container Platform Z4])

5.3.1.6.1. Operator ¥ =3 = Operator Lifecycle ManagerZ -5 ot Hj Z

5.3.1.6.1.1. Operator ¥l =

Operator ¥/ = /4.2 Operator SDK 2 Operator Lifecycle Manager (OLM)2] 7] = 7] x| v 4]
= ¢/1]}. Operator SDKE Al-§3}<f Operator ZZ 3 EE vl 5 o]o] x| 2 Y & 557 FA] 51 OLMJA]
OperatorE A& + 1.

A 27 ALY

[ ]
7 ¥ ¢ =2~ ] o] {1 o] Operator SDK CLI7} 4 =] &

OpenShift CLI (oc) v4 o] o] & X]&

Operator SDKE Al-§ 3} o] Operator ZZ 3 EE & 7|3} ¢}
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https://access.redhat.com/documentation/en-us/openshift_container_platform/4.13/html-single/operators/index#osdk-run-locally_osdk-golang-tutorial
https://access.redhat.com/documentation/en-us/openshift_container_platform/4.13/html-single/operators/index#osdk-run-deployment_osdk-golang-tutorial

57%. OPERATOR 7] &

Operator7} Go 7] ¥F¢] 7 -2 OpenShift Dedicated o] +] &l d 5}.7] & <] & == o] o] ] =
Al&elE S Z2A EE 9h o] Egfo} gL,

ZZA A~

1.
Operator Z Z 2] E rj g E] 2] o] 4] t]S make § % S & 3 5}o] Operator o] 7] =] = Yl =3}
2 Y@y, A= 5 9l e A E]E FEolE H o8 A A IMG 2+5 T3
}. Quay.ioS} 72 2] =] E 2] AFo] Eo] AE]o]r]E X g3sl7] & AFE WS + AL

ojujx] & B = g,

I $ make docker-build IMG=<registry>/<users/<operator_image_names:<tag>

Operator§ SDKj 4] 4§ st Dockerfile:2 Go ¥ = jsj
GOARCH=amd64 = 3 A] & o 2 FZg}1]}f. AMD64 o] 2] 2] o} 7] el %] o] 7
-* GOARCH=$TARGETARCH = +73 & 5 51/ t}. Docker+= *}-&2° Z -
platform o 4] x]°g ¢t glo = 8174 wZ &8 g1 r]. BuildahZ A}-§ 3519 -
build-arg = & %] © 2 A}-& 3 of gFi]r}. J}A) o 1 &2 ] 5= o} 7| E A = F=E
3l A] L.

oju] X & 2] EX] E 2] Z v ¥ ¥l
I $ make docker-push IMG=<registry>/<users/<operator_image_names:<tag>

Operator SDK generate bundle 2 bundle validate % % 2 H] £ $} 0} st B3 2 5 %35}
+ make bundle 3 32 &35} Operator Bl & v L]~ EE g gfLj].

I $ make bundle IMG=<registry>/<users>/<operator_image_names:<tag>

Operatoro] W= vf 1]z 2~ E = of Fa] A o] {HS FA], 4, #c] ol FH S &5
make bundle 3 32 Operator ZZH Eojx] O} 2 7 = O] g 2] & 44 g1}

ClusterServiceVersion ¢ H & E & ¥ g}5}+= bundle/manifestsc}= ¥ E o L] 5] *
E g gz
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https://sdk.operatorframework.io/docs/advanced-topics/multi-arch/#supporting-multiple-architectures
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bundle/metadataz}= ¥l = v el o] O] & Elz]
config/crd O] & E] 2] o] 2= CRD(A}-EX} g29] 2] F9])
Dockerfile bundle.Dockerfile

—z&l 2 operator-sdk bundle validateZ A}-§5}of o] 2] 3l B2 A}50 Z FHF6l+ O
229 viE HFHo] SufEX g

os B3 S dPsja] W& o]u] R E Y ES] Ll/_’i's’i"—/':} OLMoj 4] = 3f1} o] &2 HE
o] m|x] & FF 5} old 2~ o]n]x]E F 5] Operator ¥ &2 Al-g g1}

& oJr] A& Y=gt o]ujRE U B d HRXEz], AF&A} Y] 9~ o] £, o] ]
2] )=z 01/ rl/ 31 4] F 12 Z A}-§3lof BUNDLE_IMGE &g g1 o}

I $ make bundle-build BUNDLE_IMG=<registry>/<user>/<bundle_image_name>:
<tag>

W E ofu] x| v 12 Y]},

I $ docker push <registry>/<users/<bundle_image_name>:<tag>

5.3.1.6.1.2. Operator Lifecycle Manager= A}-§ 3} < Operator vjj

OLM(Operator Lifecycle Manager)-2 Kubernetes 2]/ *E] o 4] Operator & # & A]B]~E & ],
9]t o] E 6} 37 2} o] ZA}o] FL A ]} b E-20] 1. OLML 7] 2= © = OpenShift Dedicated ]
41 %] 5] 37 Kubernetes 8-3t0 2 J g o = =7} E glo] 2= Operator 2}o] ZA}o]ZF #Aa] 7] 5o ¢ &
£ 7 OpenShift CLI(oc)E A}8 & + Y51

Operator ¥l = 322 Operator SDK % OLM<2] 7] 2 5] 7] %] ] 4] = ¢]1]]. Operator SDKZ Al-§&
sto] OLMo] 4] ¥l o] r]A] & {14317 HYste] Lup2s AP ol g 5 1],

A 27 A

[ ]
7 BF 9] =~ ] o] % of] Operator SDK CLI7} 4 =] &
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Operator ¥ = o]u] x| 5 B Es}of g=Ez]Z v 1Y)

Kubernetes 7] vF Z&] 2 €] o] OLMo] & =] € ( apiextensions.k8s.io/v1 CRD(qj:
OpenShift Dedicated 4) & Al-§ 5}+—= 3% v1.16.0 o] %)

dedicated-admin & $to] Q= A]°g S A& 38l oc 2 FEH 2o Zz9]

Operator7} Go 7] ¥F9l 7-¢ OpenShift Dedicated o] A] & 3 5}7] ¢]5] x| ¢ 5= o] o] x| Z
AlgelEs Z2A EE Qh o] Egfo} g]r].

By B

02 532 98 s)o] Za Ao+ OperatorsE &l d g1l

Mo

$ operator-sdk run bundle \a
-n <hamespaces \9
<registrys/<users/<bundle_image_name>:<tag> Q

Mo
Jo
kol
)
&
It
X
T
5
b
N
My
o
0%,
9
ke
o
P
S
Mo
3
%o
9
£
iy
N
Iy

run bundle 3%
E] o] Operator ¥ &2 &

X
w
L
N

=

He] &1gp: 7] 2R o 2 o] BF e o/ kube/config 7] & &5 ZZAEo
OperatorE A gt} -n Fef 25 F7}5lH H Ao = g =wo]= HIE dF& +

PEES

o] o] x] & =] 3 5} x] .o ¥ B Z oA quay.io/operator-framework/opm:latest =
Z]# Qld~ o] o] ] Z A}-g g}, o] u] X X] g s}H B oJA] vl E o]n]X] XFE Q€ A~

of v] ] 2 A8 F1] T
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OpenShift Dedicated 4.11F2E] run bundle F %2 7] 2 =] © & Operator
Ftez 2o 5 vk 7}8 27 S ] ¢} Operator 7} €2 29] r] o] ¢
AF§-5 ] 8= SQLite ] o] E]u] o] = § 4 A5 <] 215 A vk G5 &zl = A] A
7] g1t} Operator Z-J3}= Y2 EFZ-¢5 Y 7|vh 71g 27 &) 0 Z nfo]z
8 o] 3l Ao Ferloh

X3
of,
oy
Mo
J{
tllo
4§
T,
o
3
Q‘é’,
e
T
J{

W= o] n] A g Fzshe bz oA E Y G AL o]m N BEG 5
oI x] o] ]yt ZZ B HoA] S 20 WEES Foete WL FGaA vhy F) ok

OperatorHub ] 4] OperatorE Z 21 eF + Q=5 A Q19 o]oj x| E 7}z 7]= FFEF
22 RXA2F YY)

OperatorGroup,Subscription,InstallPlan @ RBACE ¥ ¢}3l 7]} 2 & Z5 gl
2 F W4 3]of OperatorE & 2 E o vl g}l

5.3.1.7. Al &< Fo] a] 2 Ay

Operator~| 4 %] =] W Operatoroj*] & 2] =Ff o A 3*3}+= CR(AI-E&R & 2] e]i£=)E 44 51
Operator= g~ E g + 951l

Al 27 ALF

[ ]
Memcached CR< #J3*5}+—= Memcached Operator2] o 7} Z& 2~ E]of] H X &

g

Operator7} &3] € v] 9] =5 o] =2 ¥4 g1t} o] & Eo] make deploy 52 A}-§-3}o]

I $ oc project memcached-operator-system

o5 AFeES ¥ gkl =5 config/samples/cache_vi1_memcached.yaml<] {1
Memcached CR 1] 5] 2~ EZ HZ 3]}
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apiVersion: cache.example.com/v1
kind: Memcached
metadata:

name: memcached-sample

spec:
size: 3
CRZ Y4 #lo).
I $ oc apply -f config/samples/cache_v1_memcached.yaml

Memcached Operatoroj 4] #1Z CRoj 0]t vj £ E L2u}Z 7] 2 Y4 s}=X] 8ol L]}

I $ oc get deployments

2 o

o

NAME READY UP-TO-DATE AVAILABLE AGE
memcached-operator-controller-manager 1/1 1 1 8m
memcached-sample 33 3 3 im

Pod & CR 3/g] & 89l s}of 3E)] 7| Memcached Pod o] E° 2 ¢l bjo] EX =X &9l g}
1ok,

Pod

g

el

L4

e

F1jcl.

I $ oc get pods

9 o

NAME READY STATUS RESTARTS AGE

memcached-sample-6fd7c98d8-7dqdr  1/1 Running 0 im
memcached-sample-6fd7c98d8-g5k7v  1/1 Running 0 im
memcached-sample-6fd7¢98d8-m7vn7  1/1 Running 0 im
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CR ¥& 29l:

I $ oc get memcached/memcached-sample -o yaml

4 o

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

W E 27| & b o] Eg .

config/samples/cache_v1_memcached.yaml 5} 92 ¢] tj o] £ 5}« Memcached
CR2] spec.size Z=Z 39]4] 52 ¥ 7 gl

$ oc patch memcached memcached-sample |
-p '{"spec”:{"size": 5}}' |
--type=merge

Operatoroj 4] v E 7] & ¥l 7 5l+=x] 8ol g1] o}

I $ oc get deployments

4 o
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NAME READY UP-TO-DATE AVAILABLE AGE
memcached-operator-controller-manager 1/1 1 1 10m
memcached-sample 55 5 5 3m

% 332 Jd5}9] CRL A 1]t
I $ oc delete -f config/samples/cache_v1_memcached.yaml

o] FEZYS ARz Y gL g F g

make deploy 5 %2 A}-&3}o] OperatorZE H| X E 3l 3¢ o}

o
of,
o
mlo
w
T
)

g9

I $ make undeploy

'~

operator-sdk run bundle 3 %2 A}-§&35}<] OperatorZ |~ E S Z-¢ O]2 F &2 &
& o).

I $ operator-sdk cleanup <project_name>
5.3.1.8. &7} 2]~
[}

Operator SDK o 4] A5 3l O] e E] 2] 7o) b 31 =}A4) F 1J]-§--2 Go 7] ¥F Operator2] 3 =
A E gJo]o}2 S FEIHAI L.

Z | 2g AF £ ZZX] 7} 74 H Z - dedicated- admin 9 g/2] #2]=x}= Z =] &%
< % o] 5} 7]} OLM(Operator Lifecycle Manager)<jA] & & == &7 Operatoroj b s+ A}-§
A} 2] CA AAFAE 9 & 5 st

5.3.2. Go 7] uF Operatore] ZZ A E gJo]o}-2

operator-sdk CLIoJ A= z} Operator = Z ) E o] gjsj] o} ¢t g 7] x] & 512 A 5}AL} 27 ZF
=& AFE 7 g
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https://docs.redhat.com/en/documentation/openshift_dedicated/4/html-single/networking/#configuring-a-cluster-wide-proxy
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Operator ZZ A Eo] 7A@ A7y W fl~E E2 ¥g}5lof Operator SDK CLI £2]
Red Hat =] ¢ v] 72 ] o] 3 A}-& 5 <] & ] 3% OpenShift Dedicated & 2] = o) x] A
A€ o]y 9/]t). Red Hat:> H A de]= efo] ZAjo]F &9t o] 7] 5o gt vl z 8 W
=] ] L A F3}A] vF o] 7] 52 o] ¥ A AL urx] gFo o] 35 OpenShift
Dedicated & 2] = ojJA] A A H 1]}

4] Operator Z 2 # EZ 44 5} ] Red Hat x] ¢l B] 7l <] Operator SDK= & 3= x|
51/}, 7] Operator Z Z 3 E 7} Ql= Operator 24 xl-= OpenShift Dedicated 42}
g}7 & e] =¥ Operator SDK CLI E Bl L A}-&3}o] Z2HEZ §2] FAa]stZ FH B
71 2] OpenShift Dedicated = tjj 3} 2 2 5}+= Operator ]~ P g + Q151

Operator Z 2 2] E 9] 0}-9 7] 7+ A& 7] ¥ o]u]x]= ] o] 3 Al&H ] &5, o]
2] gt 7] ojuj x| o] EE}Q) 7]5 & 74 APl= vz 4% 2 CVE EA & 2 5l= o] 7
£ A dFd.

Ansible 7] vF Operator 2 &) E o] 7] E o] o] =]

Helm 7] v} Operator *Z 2 & E o] 7]} o] u] x|

2| & 5 R = AU E 3R] 2] vld ol of §F 24 oF 1§ Operator
SDK(Operator Framework) & &5l A] 2.

5.3.2.1. Go 7] 4l :ZZ A E gJo]o}-2

operator-sdk init 5 3 2 AF&-sl o] ¥ H 7] 75 2] Go 7] ¥} Operator Z 2 3] E o = r} & 7 I 7}
o g g e] 7} ¥ g Y o}

shel E o

Hy 27

main.go

apis/

196

Operator®] 7] T2 g9 0 7 W= CRD(AFEA A ¢ gl &2 A o)) apis/ t] 9 B 2] o
S=3tacontrollers/ O gl g o] RE AEZHE A AstE A B A2 A 2el 2351

Ut

CRD2] APIZ A o] 5l+= t] g B 8] E7 Yt} apis/<version>/<kind>_types.go =}
S dREA ZF A FF o UiSHAPIE F Y 3stal ZAEE oA o] &t 7| A& 714 <
A e B A f3 o] A=A A oF FY T


https://sdk.operatorframework.io

57. OPERATOR 7] 2

sd E=HdEHE 53

controllers/ ZEZ8 +89Yth controller/<kind>_controller.go s+ & H 33t 24 € #3F
ol Garigde Ay rE AEZ Y 24 =g 2 Aoy}

config/ CRD, RBAC, Q1= & ¥ 38t3lo] Zaj~E o AEED S v L3l o) ALL3t=
Kubernetes i Y | 2~ E ] Y t}.

Makefile AEEH S W5 v 25 o AL st )Yy o

Dockerfile ZAd ol ol 7oA Operatorg ¥ =31 g AF&-3h= A YUt

manifests/ CRD 52, RBAC 44, OperatorZ w3 2 H)] ¥ 3}= Kubernetes v U 3] 22 E ] U t}.

5.3.3. ] Operator SDK 1] {2 ¢] 3t Go 7] ¥t Operator 2 2 £ 9]t o] E

OpenShift Dedicated 4= Operator SDK 1.36.1% %] g g1 o}. | =Z =g o] ) 1.31.0 CLI7} o] o]
A5 o] Q= F-2 FHL vl FAL H=]51o CLIE 1.36.12 %2 ¢Jglo]E g + Ql&1] L]
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Operator EEE?EJ 4 *7/}’2':7 9 g~ E 52 ¥ g5l Operator SDK CLI 9]
Red Hat =] ¢] v] d& O] o] § A& =X gron] g7 OpenShlft Dedicated & 2] 2 ofjA] A
H%#ﬁQH%RMHHLLﬂaﬂéﬂﬁJﬁﬂﬁ£ﬂﬂﬂowwﬂwl¢ﬁm
A €12 A F3}A vk o] 7] 52 t] o] 4} A A g2 ¥A] gron] 37 OpenShift
Dedicated 2 2] =) x] A 7] € 1] }.

A Operator Z Z 2| E 2 4] 5} tj] Red Hat <]-¢] v} 7l <] Operator SDK= 3 5 <]
2 51]ol. 7]= Operator = 2 2] E 7} ¢l+= Operator 2§ x}+= OpenShift Dedicated 42}
gt7)| € e] =¥ Operator SDK CLI F B3-S A}& 35l Z2HEFZ 92 Aa]sla FHL v
71 2] OpenShift Dedicated= fj3}© Z 5} Operator & z]=Z Y5 & 5 Q51

Operator ZZ ) E o] r} 237 7+ #Ad 7] 2 o]u] ] = o] 3} AF&E A gF&1]t}. o]
28t 7]} o] o] x] 9] &ElY] 7]5 H 74 API= vz 5§ 2 CVE #A4 & & 2 5= o 7
% 2] g g1 .

Ansible 7] ¥F Operator 2 &) E o] 7] E o] o] =]
Helm 7] v} Operator *Z 2 & E o] 7]} o] u] x|

) 15 A = AFYE 5-2] #a] o] t) s 2} § ] §-2 Operator
SDK(Operator Framework) & & sl A1 2.

Zz &1} 7] Operator = 2 2] E o 4] Operator SDK 1.36.172] $ 38142 5% 512" 1.31.0 o] 2]

> HH Wy Ao gi st Yl o] E GA 7} E g 1.31.02 A}§3]] o] dof WY HA} 3= #a]
] = Operator ZZ A EoJA] Qo] E G A E 5502 g sjof §1]r}].

5.3.3.1. Operator SDK 1.36.12] Go 7] ¥} Operator 2= Z 2 E o] E

tf& Ao A= 1.36.1719] 2 8-¥2 /3 7]= Go 7] ¥t Operator ZZH EE ¢/ o] EglL] .

A 27 ALY
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https://sdk.operatorframework.io

54. OPERATOR 72
Operator SDK 1.31.08 A}-§-3} o] 4§ =] A1} 7-X] #&] 5+ Operator ZZ 3 E
S Z R A

]2 of 9} ZFo] Operator = Z 2] & o] Makefile 2 ¥ 7 5}« Operator SDK #] 72 v1.36.1-
ocp = gglo] EgL] ]

Makefile<] <

# Set the Operator SDK version to use. By default, what is installed on the system is
used.

# This is useful for CI or a project to utilize a specific version of the operator-sdk
toolkit.

OPERATOR_SDK_VERSION ?=v1.36.1-ocp

RHEL(Red Hat Enterprise Linux) 9 7] B} o] ] x] & AX]-& 5} == kube-rbac-proxy 71 g] o] ]
£ Ydlo]Egl .

o}2 7 9 o] 4] kube-rbac-proxy 7l g o]1] 35 FF1 ol

o =~

config/default/manager_auth_proxy_patch.yaml

Operator = Z 7] £ o]
bundle/manifests/<operator_names.clusterserviceversion.yaml (9 : 7= 2] ¥ 2]
memcached-operator.clusterserviceversion.yaml )

ose-kube-rbac-proxy<j 4] ose-kube-rbac-proxy -rhel9 Z 7} %] ¢ 7] A}gF2] o] o] =]
o]F& YHlo]Ed} Bl 25 v4 Z ¢ ro]E gl

v4 o] o] 2] g 27} 91= ose-kube-rbac-proxy-rhel9 = A} <] of

#...
containers:
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- name: kube-rbac-proxy
image: registry.redhat.io/openshiftd/ose-kube-rbac-proxy-rhel9:v4
#...

o] 4] Go /v4 Z2]z9lo] ¢Fg Z] o] Go 7] vt OperatorE ~7JZ = & o Al-& 5= 7] v]
# 9l Golang v2 2 v3 Z2] 29l ojJ4] A Z 2 Golang v4 Z&]z9] 0 2 H&lsiH 353 v
Z AlgFo] =71 Q1] o] mlo]za o] 2 Golang 7)) ¥2] Fl3}5}= 8142 vl g la] ZZ A
E9 757 8L NS AL

o] 2] g W3 Alge] FE 9 gj gt XA ot ] &2 Kubebuilder &3 4] 2] go/v3 vs go/vd &

B AL,

vd Ze]z9] &) o Z o] nfo]zao]Hd ZZA) 2 Bl gt nfo] 2] o]Hd GAE ETFF O
= o] 5] W Kubebuilder 4] o] 4] & © =2 7L ¢ o] E5]o] o]&/v394] go/v4d= mfo]
za] o] HE FE5} A L.

kustomize/v2 Z2]z291:& o] )] ¢oFg & o] ¥E o] 7] go/v4,ansible/v1,helm/v1, hybrid/v1-
alpha &2] 2912 A1& 3w F2]29] A Q1o AFEH = 7] Bl d Y. o] 7] E 27 F = o
ol x| ot 1] &2 Kubebuilder & 5 4] 2] Kustomize v2 & X5l A] L.

Operator Z 2 J EojjA] 0] 5 FWF B 0] o] 7|7, U EE A& 5= 3¢ 7]&
docker-buildx tjj 32 3z 2 2] E Makefileg] ]2 3 <] Z w A gfr]l.

Makefile<] <

docker-buildx:
## Build and push the Docker image for the manager for multi-platform support
- docker buildx create --name project-v3-builder
docker buildx use project-v3-builder
- docker buildx build --push --platform=$(PLATFORMS) --tag ${IMG} -f Dockerfile .
- docker buildx rm project-v3-builder

1.29Z A}-& 5] 2] ¥ Operator == ] E o] Kubernetes vl S ¢) za] o] =5 of gFi]r}. Z =
FE 2%, Makefile & go.mod 7} 92 o} 27 ZFo] ¥l Z &) of gii]r].


https://book.kubebuilder.io/migration/v3vsv4#tldr-of-the-new-gov4-plugin
https://book.kubebuilder.io/migration/manually_migration_guide_gov3_to_gov4
https://book.kubebuilder.io/plugins/kustomize-v2

5%. OPERATOR 7] &

Go/v3 =2 2912 KubebuilderojA] ©] o] 3} Al-& 5] & o & & Operator
SDKi= & &2]204] go/vd 2 ro] 2 o] 5] gl L]tk

go.mod 7}< 90| Ed}o] F& 5S¢ 20| =g,

k8s.io/api v0.29.2
k8s.io/apimachinery v0.29.2
k8s.io/client-go v0.29.2
sigs.k8s.io/controller-runtime v0.17.3

¢ FF2 JdYste Y20 =8 F4 52 L=
I $ go mod tidy

o/ 4] KustomizeZ Y/ =@ 2 E 2|2 271 Fgd A JHJ& 5 5. o]
5 &5 glo] o] ZEAH EZ YAs}= b B2 o7 Zo] ¥ 5] Makefiles
%’Ev’lolli g

+ .PHONY: build-installer

+ build-installer: manifests generate kustomize ## Generate a consolidated YAML
with CRDs and deployment.

+ mkdir -p dist

+ cd config/manager && $(KUSTOMIZE) edit set image controller=${IMG}

+ $(KUSTOMIZE) build config/default > dist/install.yaml

25} z+o] 7 5lo] Makefileoj ] ENVTEST_K8S_VERSION v+ ¢t o] = 3}1]
ok

- ENVTEST_K8S_VERSION = 1.28.3
+ ENVTEST_K8S_VERSION = 1.29.0

Makefile o] 4] o5 42 A #] 5} 4] L.

- GOLANGCI_LINT = $(shell pwd)/bin/golangci-lint

- GOLANGCI_LINT_VERSION ?=v1.54.2

- golangci-lint:

- @[ -f $(GOLANGCI_LINT) ][/ {\

- set-e ;|

- curl -sSfL https://raw.githubusercontent.com/golangci/golangci-
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lint/master/install.sh | sh -s -- -b $(shell dirname $(GOLANGCI_LINT))
$(GOLANGCI_LINT_VERSION) ;\

r}2 7} z+o] w7 5lo] MakefileS- ¢j b o] € 3F1] ]

9 5.2. Makefile ¥ 7

- ## Tool Binaries

- KUBECTL ?= kubect!

- KUSTOMIZE ?= $(LOCALBIN)/kustomize

- CONTROLLER_GEN ?= $(LOCALBIN)/controller-gen

- ENVTEST ?= $(LOCALBIN)/setup-envtest

- ## Tool Versions

- KUSTOMIZE_VERSION ?= v5.2.1

- CONTROLLER _TOOLS_VERSION ?=v0.13.0

- .PHONY: kustomize

- kustomize: $(KUSTOMIZE) ## Download kustomize locally if necessary. If
wrong version is installed, it will be removed before downloading.

- $(KUSTOMIZE): $(LOCALBIN)

- @if test -x $(LOCALBIN)/kustomize && ! $(LOCALBIN)/kustomize version |
grep -q $(KUSTOMIZE_VERSION); then |

- echo "$(LOCALBIN)/kustomize version is not expected
$(KUSTOMIZE_VERSION). Removing it before installing."; |

- rm -rf $(LOCALBIN)/kustomize;

- fi

- test-s $(LOCALBIN)/kustomize || GOBIN=$(LOCALBIN) GO111MODULE=0on
go install sigs.k8s.io/kustomize/kustomize/v5@$(KUSTOMIZE_VERSION)

- .PHONY: controller-gen

- controller-gen: $(CONTROLLER_GEN) ## Download controller-gen locally if
necessary. If wrong version is installed, it will be overwritten.

- $(CONTROLLER_GEN): $(LOCALBIN)

- test-s $(LOCALBIN)/controller-gen && $(LOCALBIN)/controller-gen --version
| grep -q $(CONTROLLER_TOOLS_VERSION) || |

- GOBIN=$(LOCALBIN) go install sigs.k8s.io/controller-tools/cmd/controller-
gen@$(CONTROLLER _TOOLS_VERSION)

-.PHONY: envtest

- envtest: $(ENVTEST) ## Download envtest-setup locally if necessary.
- $(ENVTEST): $(LOCALBIN)

- test-s $(LOCALBIN)/setup-envtest || GOBIN=$(LOCALBIN) go install
sigs.k8s.io/controller-runtime/tools/setup-envtest@Ilatest

+ ## Tool Binaries

+ KUBECTL ?= kubectl!

+ KUSTOMIZE ?= $(LOCALBIN)/kustomize-$(KUSTOMIZE_VERSION)

+ CONTROLLER_GEN ?= $(LOCALBIN)/controller-gen-
$(CONTROLLER _TOOLS_VERSION)

+ ENVTEST ?= $(LOCALBIN)/setup-envtest-$(ENVTEST_VERSION)

+ GOLANGCI_LINT = $(LOCALBIN)/golangci-lint-$(GOLANGCI_LINT_VERSION)
-+

+ ## Tool Versions
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+ KUSTOMIZE_VERSION ?= v5.3.0

+ CONTROLLER _TOOLS_VERSION ?=v0.14.0

+ ENVTEST_VERSION ?= release-0.17

+ GOLANGCI_LINT_VERSION ?=v1.57.2

-+

+ .PHONY: kustomize

+ kustomize: $(KUSTOMIZE) ## Download kustomize locally if necessary.

+ $(KUSTOMIZE): $(LOCALBIN)

+ $(call go-install-
tool,$(KUSTOMIZE),sigs.k8s.io/kustomize/kustomize/v5,$(KUSTOMIZE_VERSIO
N))

-+

+ .PHONY: controller-gen

+ controller-gen: $(CONTROLLER_GEN) ## Download controller-gen locally if
necessary.

+ $(CONTROLLER_GEN): $(LOCALBIN)

+ $(call go-install-tool,$(CONTROLLER_GEN),sigs.k8s.io/controller-
tools/cmd/controller-gen,$(CONTROLLER _TOOLS_VERSION))

+

+ .PHONY: envtest

+ envtest: $(ENVTEST) ## Download setup-envtest locally if necessary.

+ $(ENVTEST): $(LOCALBIN)

+ $(call go-install-tool,$(ENVTEST),sigs.k8s.io/controller-runtime/tools/setup-
envtest,$(ENVTEST_VERSION))

+

+ .PHONY: golangci-lint

+ golangci-lint: $(GOLANGCI_LINT) ## Download golangci-lint locally if
necessary.

+ $(GOLANGCI_LINT): $(LOCALBIN)

+ $(call go-install-tool,$(GOLANGCI_LINT),github.com/golangci/golangci-
lint/emd/golangci-lint, ${GOLANGCI_LINT_VERSION})

-+

+ # go-install-tool will 'go install' any package with custom target and name of
binary, if it doesn't exist

+ # $1 - target path with name of binary (ideally with version)

+ # $2 - package url which can be installed

+ # $3 - specific version of package

+ define go-install-tool

+@[-f$(1)]/I{)

+ set -e; |

+ package=$(2)@$(3) ;|

+ echo "Downloading $${package}" ;\

+ GOBIN=$(LOCALBIN) go install $${package} ;\

+ mv "$$(echo "$(1)" | sed "s/-$(3)$5//")" $(1) ;\

+}

+ endef

5.3.3.2. &7} 24~

[}
Operator SDK 1.31.09] =z 24 E ¢] 7z o] = (OpenShift Dedicated 4.16)
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WE gy oz A7]N i ALE Ziz A= o] e o] H

5.4. ANSIBLE ~] 5 OPERATOR
5.4.1. Ansible 7] v} OperatorE ] $F Operator SDK 7 =2 ¥

Operator 7J] ¥-x}+= Operator SDK <] Ansible x]¢l-& &-& 35}a] E g 7]-zk ] gz 2] Memcached o]
fjj o Ansible 7] ¥ Operator 9] & 2 =35} 2l o] ZAlo] ZL& A=) 3 + Qi) o] FE2] YA+
o5 Z2A 25 ol g,

Memcached vj = &%

Hj i =2 7] 7} Memcached CR(A}-§-3} g 9] 2]52) ARk 2]gH AA 22X gelgh .

memcached Pod<] o] &0 = Ag] 2Fy 7] & Al-& 5l Memcached CR A1E] E ¢ ] o] E g}
Lok
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5%. OPERATOR 7] &

Operator EE&;’ E o] A& *7]]2':1 9 g~ E 52 ¥ gFslof Operator SDK CLI =29]
Red Hat x]¢] v] 72 O] o]y} A& 5] gon] g5 OpenShlft Dedicated & 2] 2o A] ]
A g o . Red Hat:2- &4 E’B/-é 2} o] ZAfo] F & ot o] 7] 5ol tj et vz g W
A £1-2 A A vk o] 7] 52 t] o] 3 A AL WA gkonj G5 OpenShift
Dedicated 2 z] A ojj 4] &) A H 1]}

A Operator 2 Z 2 E £ 4] 5]+= f] Red Hat =] ¢l v] 7l 2] Operator SDK= # 3= <]
2t/ o}, 7] & Operator 4;:'/‘_*;7 E 7} ¢+ Operator 23 x}+-= OpenShift Dedicated 42}
ﬂﬂ/ g 2]~ 5 Operator SDK CLI & B] 7L A& 35l Z 2 EE 2% Aa]sl 7 FHL H]
Z1 2] OpenShift Dedicated = tj] 32 2 5} Operator & ] =EF Y5 + Q&1

Operator ZZ 3 E o] r} 237 7+ #Ad 7]E o]u] ] = ] o] 3F AF&E A gr&1]t}. o]
2/ 8t 7]} o] o] x] o] &E}Y] 7]5 H 74 API= vz 3§ 2 CVE #A4 & & 2 5= o 7
% 2] gl

Ansible 7] vF Operator 2 &) E o] 7] E o] o] =]
Helm 7] v} Operator *Z 2 & E o] 7]} o] u] x|

A 2154 gh= A4 74 2 Bd ol o o 24 o 1] -§-2 Operator
SDK(Operator Framework) & & sl A1 2.

o] Z Z 4] 2= Operator Z & Q] 3 9] 7 7}X] T+ 24F A&l +=d FH .

Operator SDK
operator-sdk CLI & % controller-runtime 2}o] X 2] z] API
OLM(Operator Lifecycle Manager)

Z 2] 2 E| 9] gt Operatore] &3], ¢9Jza]o]=, RBAC(S & 7] ¥t Y+~ ] of)

o] f7 & 2] ¢ o= OpenShift Container Platform & 3 4] 9 4] Ansible 7] ¥} Operator
& Operator SDK ] 2F5}.7] H o} 2}A 5] &3 5ol g1}
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5.4.1.1. A2 2 7 A} 3}

[ ]
Operator SDK CLI7} ¥ =] &

OpenShift CLI (oc) 4 o] 3}o] & =] &

Ansible 2.15.0

Ansible Runner 2.3.3 o] 3}

Ansible Runner HTTP Event Emitter Z2/ =z 9] 1.0.0 o] 3

Python 3.9+

Python Kubernetes &z} o] ol E

dedicated-admin #3to] 9l+= g2 Z oc & Al-§ 3} OpenShift Dedicated Z & E] o
=2 798

FEAE 7} o] o] R E TJA] L 5 Q= 5] o] X E Y HI = 2] FX] EZ]E A= &
HaiAr) ol m] x| 7}.97] more 7o FilLl.

Operator SDK CLI & =]

OpenShift CLI x] ZF35}7]

54.1.2. Z=4dE Yy

Operator SDK CLIE Al-83lo] memcached-operatorel= ZZ ) EE Y gi]o].
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57%. OPERATOR 7] &

22 A~
Ez A Eo) A1 8 A E =& Y5 gt

I $ mkdir -p $HOME/projects/memcached-operator
g gz Z #g g o
I $ cd $SHOME/projects/memcached-operator
ansible Z 2]z 9] 7] g}7] operator-sdk init 552 &3 s}lo] ZZAEZ & 7|5}

$ operator-sdk init |
--plugins=ansible \
--domain=example.com

5.4.1.2.1. PROJECT # <

operator-sdk init g% o = 45 F 512 F o= Kubebuilder PROJECT 5} ¢/ o] gl 1]t}. o] o] 4]
ZZAE 2 Eoi &3 5= operator-sdk B F 7 help £ oj4]= o] UL Qv TZAE 23 o]
Ansible ¢]-2- sFol g}i]}. o] E 54 027 g1

domain: example.com

layout:

- ansible.sdk.operatorframework.io/v1

plugins:
manifests.sdk.operatorframework.io/v2: {}
scorecard.sdk.operatorframework.io/v2: {}
sdk.x-openshift.io/v1: {}

projectName: memcached-operator

version: "3"

5.4.1.3. APl 4%

Operator SDK CLIZ Al-§3}o] Memcached APIE -5 g1}

g

[ ]
02 gag 2 g ste] 25 0] cacheo]Z vl 7l o] vi, ZFZ 7} Memcached ¢! APIE 44 g1]

ok

I $ operator-sdk create api |
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--group cache |
--version v1\
--kind Memcached |

--generate-role a

API9j] tj st Ansible & 3+-2 44 gF1]r].

API7} 4§ 5] Operator ZZ H EojJx] 0% 72 & AF&d}o] o] Egi .

Memcached CRD
4= Memcached 2] &~ Z g}
) =

22 ALg o] Fej2E YHE ot Yz ZY o 2z A Y

Qﬂl

£ 7](Ansible 9 g 5= Fao] & &

)

watches.yaml 7 2(Memcached =] £ Z memcached Ansible ¢ o] ¢12)

5.4.1.4. A=<} +73

Memcached 2] =27} 4%, ¢ o] E 5= 2} € gjujr] 43 == Ansible & &2] Fej = Z7g =
2| & A 3* 5l =5 Operator ZZ | EEZ ¢frjo] E gf1]r],

g

1.
2 2 E2E A& 519 rolessimemcached/tasks/main.yml 71 22 ¢ g o] E g}1] ],

- name: start memcached
k8s:
definition:

kind: Deployment

apiVersion: apps/v1

metadata:
name: '{{ ansible_operator_meta.name }}-memcached’
namespace: '{{ ansible_operator_meta.namespace }}'
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spec:
replicas: "{{size}}"
selector:
matchLabels:
app: memcached
template:
metadata:
labels:
app: memcached
spec:
containers:
- name: memcached
command:
- memcached
--m=64
--0
- modern
--v
image: "docker.io/memcached:1.4.36-alpine”
ports:
- containerPort: 11211

o] memcached < 22 memcached Hj 7} Sl=%] 8 ¢l3}37 v = Z7] 5 H7g gl

roles/memcached/defaults/main.yml =} 2] 2 # 7] 5}of Ansible & &0 A}-& 5= #HT+2
ZIERES 2.

# defaults file for Memcached
size: 1

o 7 E Al8-3l<f config/samples/cache_v1_memcached.yaml 72 o A]
Memcached ¥ & 2]+ ~& 9jdo]EgL]r].

apiVersion: cache.example.com/v1
kind: Memcached
metadata:
labels:
app.kubernetes.io/name: memcached
app.kubernetes.io/instance: memcached-sample
app.kubernetes.io/part-of: memcached-operator
app.kubernetes.io/managed-by: kustomize
app.kubernetes.io/created-by: memcached-operator
name: memcached-sample
spec:
size: 3
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CRUAIE-A 9] 2] 225) A1 9] 7]-5F #-2 Ansibled] 7} ¥+-2 Ag-H1 .

FF7

spec =9 Qli= B W9 o]F2 AnsibleS & 39 3]7] o Operatoroj4] =t o]
=2 A o] A(EFo] EgHE £FA)Z WA . o] F Fo] AFY9] serviceAccount=
Ansible9j #] service_accountZ w3 1]}

watches.yaml 7} Y o] 4] snakeCaseParameters 5412 falseZ &3 5}of o] gj£=F#
A wlgle v gysiet 5 gl o FelA o] o] ol Y= 955 Y] gelsi
¥ o ojsj Ansibleoj4] ¥ 75 H5E Td 5= Aol E5U

5.4.1.5. ZZA] x| ¢l FY 3

Operator -3 z}+= | E 9] 2 ZF A E %] ¢ 5]+ OperatorE 7] ¥&F 4 9l 51/ t]. dedicated-admin
of §1o] #2] x}= OLM(Operator Lifecycle Manager)oj ] 3] 2] 5}= 87 wW<of gt Z =] X gL 7
Y. ZE5AH Z2|=EE A {512 'd Operatoro] 4] t}& & ZFA] W gjot 7455 HAIS}
3 &g gHS Operands<j # 2 3jfof gFi]r}.

HTTP_PROXY

HTTPS_PROXY

NO_PROXY

o] FEE] Y= oA 27 W= HTTP_PROXYE A& g .
AFE 7 AL
[ ]

2| 2E] H7] egress ZF A7} Y3l H el 2 ¢/

ZZA A~

roles/memcached/tasks/main.yml 5} 2 2 ]2 0 Z ¢] o] Es}o] Hj o 87 ¥l4+Z

!
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Sp3i .

env:
- name: HTTP_PROXY
value: '{{ lookup("env"”, "HTTP_PROXY") | default("", True) }}'
- name: htip_proxy
value: '{{ lookup("'env"”, "HTTP_PROXY") | default("", True) }}'

config/manager/manager.yaml 5} & of] o}5-2 &7} 35}<o] Operator v ZoJA] 817 H+=
EEAarios

containers:
- args:
- --leader-elect
- --leader-election-id=ansible-proxy-demo
image: controller:latest
name: manager
env:
- name: "HTTP_PROXY"
value: "http_proxy_test"”

5.4.1.6. Operator & &

OperatorE ¥ =3} w7 & 5} W Operator SDK CLIZ A}-§35} <] OperatorZ ¥ & ¢} o}
OLM(Operator Lifecycle Manager)S& A}-§-35} 2] € o v 3 gl

OpenShift Dedicated Z =] E] tjj?] OpenShift Container Platform Z 2] E] o]
OperatorE v Z3}2] W & 7 7}X] F7F H|Z 8 S A8 7 s,

Go Zz2g oz Fa~E 9oy 2Hz JFr)ch

Za~g oA HEZ T

ZF ] ~F 2] Roji] 24 = &3 (OpenShift Container Platform #4])
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ZF ]~ F oA v Z=Z &3 (OpenShift Container Platform #4])

5.4.1.6.1. Operator ¥ =3 % Operator Lifecycle Managers -5 ot vl 3

At

5.4.1.6.1.1. Operator ¥/

Operator ¥ = 342 Operator SDK % Operator Lifecycle Manager (OLM)<] 7] 2 = 7] x] mj 4]
= ¢/1]}. Operator SDKE Al-§ 3} Operator ZZF EE vl 5 o]o] x| 2 Y & 5] 57 FA] 51 OLMJA]
OperatorE 41§ & + Q&1 o}

A 25 AP

[ ]
7l ¥ 9] 2~ €] o] 4 o] Operator SDK CLI7} & X &

OpenShift CLI (oc) v4 o] 3}o] & =] &

Operator SDKE Al-§-35] <] Operator ZZ 3 EZ & 7|35} g}

By B

Operator Z Z 2] E rj g E] 2] o] 4] t]S make § % S & 3 5}o] Operator o] v] =] = Yl =3}
Z Yo, G2 7 9l g| X E]E FEolH W oS GA A IMG o+E5 73 o]
r}. Quay.ioS} 72 2] ] E 2] AFo] Eo] HE] o] E ] g3sl7] fla AFE WS 7+ AL

ojujx] & B = g,

I $ make docker-build IMG=<registry>/<users/<operator_image_names:<tag>

Operator§- SDKj 4] 4§ 5 Dockerfile:2- Go ¥/ =9 jsj
GOARCH=amd64 = G A] & o 2 FZgl]c]. AMD64 o] 2] 2] o} 7] El =] o] 7
> GOARCH=$TARGETARCH = +73 & 5 51/ t}. Docker+= *}-&2° Z -
platform o] ] ’g ¢ gro = g7 wi+E 47 ¢l BuildahE A}-§3]H -
build-arg & & 3 © 2 A}-& 3o} g}i]r]. A o ] &2 ] 5 of 7] E| A = F=E
3}/ A L.
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5%. OPERATOR 7} ¢
ojuj X & 2] EX| Ee]Z ¥
I $ make docker-push IMG=<registry>/<user>/<operator_image_names:<tag>

Operator SDK generate bundle % bundle validate 35 32 v] 23l 0} sl B3 2 =35
+ make bundle 3 32 &35} Operator Bl & v L]~ EE g gfL]].

I $ make bundle IMG=<registry>/<users/<operator_image_names:<tag>

Operatore] ¥l & v L] F]| 2 E= of Fa]Ao]HE Z A, 4, #Ac] o= FH S HF g
make bundle 3 %2 Operator ZZH EojJx] 0}2 7 & OdEa]E H4 fﬂL] }.

ClusterServiceVersion ¢ EE ¥ 3}5}+= bundle/manifestsc}= ¥ E o L] H] *~
E oez

bundle/metadataz}= ¥l = v el o] O] FElz]
config/crd O] g E] 2] o] 2 & CRD(A}-ER} g2o] 2] F9])

Dockerfile bundle.Dockerfile

—z¢ ]% operator-sdk bundle validateE A}-§3}<f o] 2] 3t 342 5o 2 H55l
2] WiE HEHo] EupER golgi .

the dd & dPspo] vIE o]v| x| & WESI Llly_ Yol OLMojA] = 3]} o] 3<] vl E
ojuj ] & FF 5} olH = o] n] =] E F 5 Operator ¥ ES AFE g}

WE o] & Y gl o]u] X E Yl i g2 E 2], AFE A} 1] 9]~ 5] o] =, o] o]
2] g] 29 gj st A2 g HE AF§3lo] BUNDLE_IMGE - 3t}

I $ make bundle-build BUNDLE_IMG=<registry>/<user>/<bundle_image_name>:
<tag>

w5 o] m]A] & vl 1 Y],
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I $ docker push <registry>/<users/<bundle_image_name>:<tag>

5.4.1.6.1.2. Operator Lifecycle Manager= A}-§ 3} < Operator vjj

OLM(Operator Lifecycle Manager)-2- Kubernetes 2]/ *E] o A] Operator & # & A]B]~E & ],
9]t o] E 6} 37 2} o] ZA}o] FL A ] s} b E-20] Hiltl. OLML 7] 2= © = OpenShift Dedicated ]
4 %] 5] 32 Kubernetes 8§22 JP 5 vz F7] & o] 2= Operator 2} o] ZAFo] Z Fe] 7] 5o ¢ &
£ 37 OpenShift CLI(oc)E A& 5 A5

Operator ¥l = 322 Operator SDK % OLM<2] 7] 5] 7] %] ] 4] = ¢]1]]. Operator SDKZ A}-§
5to] OLMOA] 5 o] m] ] & Al %51A &Y 5lo] Lup2A] & Y5 EA Gl e 5 e,

A 27 ALY

[ ]
7 ¥F 9] =~ ] o] % of] Operator SDK CLIZ} 4 =] &

Operator ¥ = o]n] x| 5 B E3}of g=Ez]Z v 1Y

Kubernetes 7] vF & 2 E] o] OLMo] & =] € ( apiextensions.k8s.io/v1 CRD(<j:
OpenShift Dedicated 4) & Al-§ 5}= 3¢ v1.16.0 o] %)

dedicated-admin & $to] Q= Al°g S AF&3l oc 2 FEH 2o Zz9]

02 532 9 g s)o] Za Ao+ OperatorsE &l d g1l

$ operator-sdk run bundle \ﬂ
-n <namespace> \9
<registrys/<users/<bundle_image_name>:<tag> 6

run bundle 332 573 3 7]ul g2 25 YA 5 2 OLME Al-§5}o =
© &7
= =

E/ o] Operator ¥ =

% Mo
w
I
&

©
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o] mj x| & x] g 5] x] gf o m 7 Z ] quay.io/operator-framework/opm:latest =
Z]E QlEl = o] o] ] Z Al-gg}i] ). o] u] X F 2]l FH oJx] W E o] ] XA E o€~

o] m] %] 2 41§ F1] T},

OpenShift Dedicated 4.11F2E] run bundle 7§ %2 7] 2 =] © & Operator
rez 2o el 7]et 7re 22 F4E X v . Operator 719229 ] o] §
Al-& =] 2] = SQLite & o] E] v o] = F A2 A <= ] gl =] ] vk gFp- g a] Lo x] A
# g vl Operator Y R}i= 9] ZF =5 7Y 7]t 71927 F 4] 0 Z plo] 7
g o] sl= A o] E51H .

N
o},
oy
Mo
{
U[o
L&
g
o
4
&
xy
N
J

WE oJn] X & Fzole A o n X E Y G AdE =~ ofn = BEF
H

o) 4] 5] o] ] vt 222 5 o A] FFRE T WSS FIpke WS F S vy g

OperatorHub<j 4] OperatorE 4 4 =5 Al g~ o] & 7}a]7]+= 71E
22 22F Y.

OperatorGroup,Subscription,InstallPlan @ RBACE ¥ /3l 7]} 2 & 5 gl
A& W4 3]of OperatorE &/ 2 E o vl g1l

5.4.1.7. A} &<} G2 gl A A

Operator~} 4 %] 5] Operatoro]*] ¢4 Z&]=E]o]] A& 3l CR(AFE-RF § 9] 2] 42)L 44 5}
OperatorZ g~ E g + 951l

Al 27 A G

[ ]
Memcached CR< A 3*5}+—= Memcached Operator2] o 7} Z& ~E]of] H X &

g
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216

Operator 7} Hx/ﬂ v 9} 25 o] 22 ¥ Z §] . o] & Eo] make deploy %2 Al-§3]4]
OperatorE W Z ot 3 - —3—.% dY g,

I $ oc project memcached-operator-system

o5 AL 9FS 2 g3}l =% config/samples/cache_v1_memcached.yaml<] =
Memcached CR oj U]z 2 EZ HZ g}l

apiVersion: cache.example.com/v1
kind: Memcached
metadata:
name: memcached-sample
spec:

size: 3
CRZ ¥4 gt}
I $ oc apply -f config/samples/cache_v1_memcached.yaml

Memcached Operatoroj 4] #Z CRoj tj 3l nj £& 2u}E 7] 2 Y4 5}=%] golg]}.

I $ oc get deployments
22 o
NAME READY UP-TO-DATE AVAILABLE AGE
memcached-operator-controller-manager 1/1 1 1 8m
memcached-sample 33 3 3 im
Pod ¥ CR ¥g]E 319l 5}o] 3}&] 7} Memcached Pod o] ¢ 2 ¢Jtjo] E &5 $=x] sFol g}
1o,

S
Q.
Uy
Jo
e
Y
N
3J
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I $ oc get pods

=59 9

NAME READY STATUS RESTARTS AGE

memcached-sample-6fd7c98d8-7dqdr  1/1 Running 0 im
memcached-sample-6fd7c98d8-g5k7v  1/1 Running 0 im
memcached-sample-6fd7¢98d8-m7vn7  1/1 Running 0 im

CR ¥& 22l:

I $ oc get memcached/memcached-sample -o yaml

4 o

apiVersion: cache.example.com/v1
kind: Memcached
metadata:

name: memcached-sample
spec:
size: 3
status:
nodes:
- memcached-sample-6fd7c98d8-7dqdr

- memcached-sample-6fd7c98d8-g5k7v
- memcached-sample-6fd7¢98d8-m7vn7

B E 27]E 9l o] £ g o,

config/samples/cache_v1_memcached.yaml 5} 92 ¢] tj o] = 5}« Memcached
CR<] spec.size T = Z 30]4] 52 vl 7 gL}
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$ oc patch memcached memcached-sample |
-p '{"spec”:{"size": 5}}' |
--type=merge

Operatoroj 4] vjj = =Z 7] & v 7 5}=%] 8ol gir].

I $ oc get deployments

g o
NAME READY UP-TO-DATE AVAILABLE AGE
memcached-operator-controller-manager 1/1 1 1 10m
memcached-sample 55 5 5 3m

¢ 1§75 < d Pl CRL 214 1] 1.
I $ oc delete -f config/samples/cache_v1_memcached.yaml

o] FEZ| Yo ARz YHH 2|25 Fa] g

make deploy 5 %2 Al-&35}o] OperatorE H X E 3l 3¢ oo 532 Ja g
I $ make undeploy

operator-sdk run bundle % 32 A}-§ 5] OperatorE e = E 3t F ¢ 0f& F 32 &
ool

I $ operator-sdk cleanup <project_name>
5.4.1.8. &7} 2] =

Operator SDKjJ 4] 4§ o o e E] 2] # 9 tj] oF x}A) ¢F 1j] 82 Ansible 7] ¥} Operator2]
ZZHE gjoJo]2 & FEHA] L.
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5%. OPERATOR 7] &

F 2|2 HA $X ZF A7} 74 H -7 dedicated- admin 9 &9] Ae]A = ZZA] Hg
< % o] 5}7] L} OLM(Operator Lifecycle Manager)<jA] & & == &7 Operatoroj 0 s+ A}-§
A} g2 CA 54 E 29 2 5 el

5.4.2. Ansible 7] ¥} Operator2] = Z 3] E gjo]o}-¢

operator-sdk CLI%JA]= Z} Operator = Z 2] E o] gj3j] o} ¢t g 7| x] & 512 A 5}AL} 27 ZF
EE X Fs = o]

Operator EE&;’ E o] A& *7}]2':1 9 g~ E 52 ¥ gFslof Operator SDK CLI =29]
Red Hat x]¢] v] 72 O] o]y} A& 5] gon] g5 OpenShlft Dedicated & 2] 2o A] A
AE g Red Hat2- ¢4 2]~ E%O/J/‘%O/—:‘ &9 o] Z]so ajgt vz = X
A £l A &34 F o] 7] %52 t] o] A Ag2 WA ghon] $F OpenShift
Dedicated 2 &] A ojj 4] A A H 1]}

A Operator Z Z 2 EZ 44 5]+ ] Red Hat x]-g 1]zl 2] Operator SDK= &35 <]
251/ of. 7]& Operator = 2 3] E 7} 9l+= Operator 24 x}+= OpenShift Dedicated 42}
st7] 2 2]~ H Operator SDK CLI & vl 72 Al-&5la] ZZ2 A EE §X] A2]5l 27 FHL b8
71 9] OpenShift Dedicated = tjj 3} ¢ = 5}+= Operator ] =~ JF & + Q151

Operator ZZ A E o] 0} 25 7+.2 A& 7] o]n] x| = ] o] 3 A& 5 <] gr51]t} o]
2] ¢l 7] 2 o]p]x] o] elel) 7]5 ¥ 74 API= vl 2z 5= 2 CVE 24 & &4 s+ o 7
= 5 g5,

Ansible 7] ¥t Operator 2 &) E o] 7] E o] o] =]
Helm 7]} Operator *Z 2 & E o] 7] 2 o] u] x|

A 15 x] = AFYE 5-2] #a] o] t) s 2} § - §-2 Operator
SDK(Operator Framework) & & sl A1 2.

5.4.2.1. Ansible 7] v} = Z A E gJo]o}-2

operator-sdk init --plugins ansible 5 %2 A}-§-3<] 4 & Ansible 7] ¥} Operator Z Z 2] E o =
p
o2 g ez @ 9o] ZaHH L]
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sd E=HdEHE 53

Dockerfile Operatore] AH| o]y o] n] %] & ¥l = 35}+= Dockerfile ¢ Y T}

Makefile Operator BlelH 2l £ & B st A B oY ol v A& L=, Al A, w22 th 3 3 CRD(AHE
2o glaiA)E LA R AA AAL G AUT

PROJECT Operatore] W eld| o] ¥ & ®.7F £ YAML 7+ 9J 4t}

config/crd 71¥ CRD 39 % kustomization.yaml =} 27 1Yt}

config/default vl £ & 93] =& Operator vj Y ¥ 2~E & 43 5t t}. make deploy 3 & o] A A3t
=

config/manager HAEZz A wEAYT

config/prometh Operator =Y E} & & ¢ 3 ServiceMonitor 2] &2 ¢] Ut}
eus

config/rbac ZE e g W oE T2 AE 48 Y I ug gy

config/samples  CRD<j tis] A H AZ gAY

config/testing H2AEE 9t A E AU

playbooks/ ZHol 5SS AP T a9 da gy gk

roles/ AT EE LAY o9 HIHHA YT

watches.yaml ZA e g A 2me] GVK(ZLB/H 3 /EF) 2 Ansible 32 WA =Yt} create api % 3

& Abgstel A o] FhE AL T

requirements.y U= F AT Ansible 284 9l o g F & o] X3tE YAML 3 9y th
ml
molecule/ 13 9 Operatore] 3 H2Eo tf 3 7§48 A vt eyt

5.4.3. F ] Operator SDK v] 72 ¢J3t ZZ A E QJhjo]E

OpenShift Dedicated 4= Operator SDK 1.36.1% <] g g1 }. | =Z =g o] ) 1.31.0 CLI7} o] o]
H A5 o] Q=g FHL v HdES HFF 5] CLIE 1.36.12 2 ¢bo]Eg = gl
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5%. OPERATOR 7] &

Operator Eﬁ_’&;’ E o] A& *7,72':1 9 g~ E 52 ¥ gFslof Operator SDK CLI =29]
Red Hat x]¢] v] 72 O] o]y} A& 5] gon] g5 OpenShlft Dedicated & 2] 2o A] ]
AE g Red Hat:2- &4 E’B/-é 2} o] ZAfo] F & oF o] 7] 5ol tj ot vz g W
A Y& A3 5}A] T o] 7] 52 O] o] g A AFFES PR &o ] 3¢ OpenShift
Dedicated 2/ z] = ojJ 4] A #] 1]}

Al Operator = Z 2] E & 4 %] 5]= £ Red Hat <]-¢ 1] 7 2] Operator SDK= # 3= =]
251/ o}, 7] & Operator 4;:'/‘_*;7 E 7} ¢+ Operator 23 x}-= OpenShift Dedicated 42}
st7] 2 2]~ F Operator SDK CLI & vl 7 2 Al-&5la] ZZ2 A EE g X A2]5l 7 FHL b8
Z1 2] OpenShift Dedicated = tj] 32 2 5} Operator & ] =F Y5 + Q&1

Operator Z 2 A E 9] r]5-5 7H2 7
2l ¢t 7] o] 2] e Z]s B 7
< =] 2l 1] o},

& 7] oju] i o] o] § AMEHA gtk o]
API= 1]z 37 % CVE 24 E o d o= ol A

o},;r

Ansible 7] ¥} Operator 2 &) E o] 7] E o] o] z]

Helm 7] ¥} Operator *Z 2 & E o] 7] 2 o] u] x|

A5 A] = AFYE 5-2] #a] o] t) s 2} § ] §-2 Operator
SDK(Operator Framework) & &5l A] 2.

z2]1} 7] Operator 3z 2 3] E oj 4] Operator SDK 1.36.17-9] & 3142 3] 3}2] ¥ 1.31.0 o] 2]
SuH wg Ao gl st o] E G A7} BQ g}l 1.31.02 A& 3}of o] d o] FH A} 5= Az
E]= Operator ZZ F E o] Qo] E A E 502 53 of g}l

5.4.3.1. Operator SDK 1.36.19] tj sl Ansible 7] ¥} Operator 2Z Z Z| E ¢ o] E

2 Az} A]= 1.36.17 9] 58142 93] 7]= Ansible 7] ¥} Operator ZZ 3 EZ ¢ o] E gii]r].

A 27 A

Operator SDK 1.36.1 & =/
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Operator SDK 1.31.0&8 A}-§-3} o] 4§ = A1} 7-X] #2] 5+ Operator ZZ 3 E
S Z R A

]2 of 9} ZFo] Operator = Z 2] & o] Makefile 2 ¥ 7 5}« Operator SDK #] 72 v1.36.1-
ocp = 9glo]E gLl

Makefile<] <

# Set the Operator SDK version to use. By default, what is installed on the system is
used.

# This is useful for CI or a project to utilize a specific version of the operator-sdk
toolkit.

OPERATOR_SDK_VERSION ?=v1.36.1-ocp

RHEL(Red Hat Enterprise Linux) 9 7] ¥} o] o] X] & AI-§& 3] =5 kube-rbac-proxy 7! €] o] 1
= Yho]Egy.

o}2 7 9 o] 4] kube-rbac-proxy 7l g o]1] 35 FF1 ol

o =~

config/default/manager_auth_proxy_patch.yaml

Operator = Z 3 £ 9]
bundle/manifests/<operator_names.clusterserviceversion.yaml (9 : 7= 2] ¥ 2]
memcached-operator.clusterserviceversion.yaml )

ose-kube-rbac-proxy<j 4] ose-kube-rbac-proxy -rhel9 Z 7} %] ¢ 7] A}gF2] o] o] =]
o]F& YHlo]Ed} Bl 25 v4 Z ¢ ro]E gl

v4 o] o] 2] g 27} 91= ose-kube-rbac-proxy-rhel9 = A} <] of

#...
containers:
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- name: kube-rbac-proxy
image: registry.redhat.io/openshiftd/ose-kube-rbac-proxy-rhel9:v4
#...

]2 of 9] ZFo] Operator<] Dockerfile 2 ¥ 7 5} o ose-ansible-rhel9-operator o] o] <] gj
224 2 gho]E g

Dockerfile <]

I FROM registry.redhat.io/openshift4/ose-ansible-rhel9-operator:v4

kustomize/v2 =22 912 o] )] ¢Fg = o] ¥Ef o] 7 go/v4,ansible/v1,helm/v1, hybrid/v1-
alpha Z2] 2912 A1& 3 wf F&]z9] A Q1o AF&H = 7] Bl Fd Y. o] 7] E 27 F= o
8} x]4)] oF 1J]-8-2 Kubebuilder 4 % 4] 2] Kustomize v2 & X5l A1 L.

Operator Z 22 Eo] 4] 0j5 FHF Ei= U] 7|9, WEES AE5l= F 7 7]&
docker-buildx tjj 35 2= Z 2] E Makefile<] ]S g9 2 & A g1}

Makefile<] <

docker-buildx:
## Build and push the Docker image for the manager for multi-platform support

- docker buildx create --name project-v3-builder

docker buildx use project-v3-builder

- docker buildx build --push --platform=$(PLATFORMS) --tag ${IMG} -f Dockerfile .
- docker buildx rm project-v3-builder

1.29Z A}-& 35]2] ¥ Operator == 4] E o] Kubernetes vl 7S ¢) za] o] =5 of gfL]r}. Z =
HE 2%, Makefile & go.mod 7} 92 o} 27 ZFo] ¥l Z &) of giijr].
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Go/v3 Z2] 2212 Kubebuilderoj 4] O o] 3 A& 5 %] & © & = Operator
SDK%:= g+¢ ga]=oj4] go/vd 2 mlo] 23] o] {532 Qg1 t].

go.mod 7} YL Qo] Edlo] T4 FES Y zao] =g

k8s.io/api v0.29.2
k8s.io/apimachinery v0.29.2
k8s.io/client-go v0.29.2
sigs.k8s.io/controller-runtime v0.17.3

0g 992 JYto] Yol =d 4 §EL Lz g

I $ go mod tidy

5.4.3.2. &7} g £~

[ ]
Operator SDK v1.25.42¢] Z 2 A & 9] 7gfo]=

Operator SDK v1.22.028] Z 23 E 9] zzfo]=
Operator SDK v1.16.08] ZZ A E 9] 7ol =
Operator SDK v1.10.18] Z 2 E 9] 7zfo]=
Operator SDK v1.8.09] Z 24 E ¢} 7g]o] =

W E g0z g7] 2] fUHAE ZZAE nlo]za]o] X

5.4.4. Operator SDK <] Ansible =] ¢l
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57%. OPERATOR 7] &

Operator JE/E? E o] A& *7/]—9’5':7 2 g~ E 5& ¥ §5l9f Operator SDK CLI <]
Red Hat =] ¢] v] & O] o] § A& A gFon g7 OpenShlft Dedicated & 2] *ojjA] ]
A g o . Red Hat2 &4 2z~ ,‘;',lo]_z/(}o]ﬁ Fol o] 7]so g)dt Bz 5% &
2]l & A 3SR ¥F o] 7] 5 1] o] & /W AFFS =] o n] g5 OpenShift
Dedicated & 2] = ojJA] A A H 1]}

Al Operator =2 5] EZ 44 5} tj Red Hat =]/ Bzl ¢] Operator SDK= ¥ &5 =]
251/ o}, 7] & Operator J;:'é;l EZ} 9= Operator 14 x]= OpenShift Dedicated 42}
E”"/7/ & 2] ~ 5 Operator SDK CLI & v] A& A}-&5lo] Z2HEZ 9] HAe]siZ FHA v
Z1 2] OpenShift Dedicated Z tj 32 = —571-:_: Operator & ]~ A3 + A&

Operator ZZ A E o] 0] 23 72 FA & 7]E oju]x]= ] o] 3} A& E ] &&-1]r}. o]
2l ¢t 7] 2 oju]x] ] Eete] 7] 2 74 API= B2 5§ B CVE 2A|E 82 5= o Al
= = gF .

Ansible 7] vF Operator 2 &) E o] 7] E o] o] =]
Helm 7] ¥} Operator *Z 2 & E o] 7]} o] u] x|

A Q=] G AR E X Bl v o 3 24 ¢ 1 §-2 Operator
SDK(Operator Framework) & &5l A] 2.

5.4.4.1. A} & <] o] ZlLA 7o

Operator= Kubernetes &3 vl 7] 1] 5 2] CRD(A}- 83} 3§ 2] 2] == Fo])E AF§ 5l 2 2 CR(A-EA}
3 o] g]i£x)o] 7] A== v o] E] H Kubernetes ¢ B A EX] g Ho] 7 A& gl

CR 7Y §4]:& Kubernetes 2] &= 2 9/ijr], 9 HA Eoj= F4 2 Jej =) 7} Qlg1].

HE 5.1 A}8R} F o 2|22 FE

Je= v
apiVersion A7g ek CRe] A A o}
kind A7d e CRe| F/HAYTH
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= A

metadata A 2] & Kubernetes | e} el o] B] 9 Yt}

spec(x &l A& Ansibled] g == AT 7]-3F HEEYUTE o] F=E= 7 EH 22 v YK
Ytk

status o BAE] HA A S Q& oF3Y ) Ansible 7] ¥t Operatore] 7% CRDol t

3] status st 9] 2] 227 @A 3} E 37, 71 24 © 2 CRstatusel condition 3
B E ¥}l operator_sdk.util.k8s_status Ansible 2 &l A A8 ¢4
=3

annotations CReoj 27}8F Kubernetes™ 22 o1 t}.

t}2 CR +4] 552 Operator?] 532 +73 g1}

3Z 5.2. Ansible 7] B} Operator 47

4 v

ansible.operator- CRz=H 704 & A A g th o] 3te X F Golang ¥ 7] #] time & A& &to]

sdk/reconcile-period ® 244t} &3] ParseDuratione 7] 2 g u|Al¢l 82 & 3lo] 2 ©H9
2 s A st vl AR H YT

Ansible 7] ¥} Operator 4] 9] of

apiVersion: "test1.example.com/vialphat”
kind: "Test1"”
metadata:
name: "example"
annotations:
ansible.operator-sdk/reconcile-period: '"30s

5.4.4.2. watches.yaml 3} &)

GVK(=z5/v] &d/&F7)= Kubernetes API2] 32+ ID 9] 1] o}. watches.yaml 5} 2 o= GVKZ &9l5]=
CR(AFE-AF g 2] 2]==)oA] Ansible 9 g & Fa] o] 5.2 29 vjg 55 o] Z g} 1]} Operator= o]
o] 3 #}9] o] vl 2] g o] ¥l 9] X|(/opt/ansible/watches.yaml)o] 1L 31 © 2 o 3§}

3% 5.3. watches.yaml 7} 2 vjj 3
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https://kubernetes.io/docs/tasks/extend-kubernetes/custom-resources/custom-resource-definitions/#status-subresource
https://golang.org/pkg/time/
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57%. OPERATOR 7] &

q= A

group ZAeFCR Y Ytk

version ZAFE CRHAJ YL

kind zAte CRe| FH UYL

role(71 &%) Ad ol o] 7149 Ansible &8¢ 7 21Ut} o 2 Eo] roles o] @ g ] 7}

2
/opt/ansible/roles/] 231 9 & o] 2] busybox?3l 7 $ o] zk&
/opt/ansible/roles/busybox ] Ut} o] 2 = = playbook 2 =9} §+7] A}

$8 5 glgunh

playbook A" o]yl 3714 Ansible Z8o] &9 AZA Ut} o] ZEo|Ee Jd8S &
ot ol 2 oz ddgurh o] Z==role =} 3 A&+ gl

Ut

reconcilePeriod(1 & A}3}) 274 ¥ CRoll g g 27 7+

N

S EE EolHeo] A HE A Y

Operatori= dWk4 0 2 CRe| JE & ] Y

manageStatus( g x}3}) true(71 27 = 449 A9
AE Qo Zg ol L= HEo HEE oA

t}. falsez 474 3t4 A
CRe] Ze) & &2 g

watches.yaml 3712 9] of

- version: vialphat a
group: test1.example.com
kind: Test1
role: /opt/ansible/roles/Test1

- version: vialphat 9
group: test2.example.com
kind: Test2
playbook: /opt/ansible/playbook.yml

- version: vialphat G
group: test3.example.com
kind: Test3
playbook: /opt/ansible/test3.yml
reconcilePeriod: 0
manageStatus: false

227



OpenShift Dedicated 4 Operator
Test1S-test1 9 ol vf g 5f= ZHAd 3F o g/}

©

Test2E Z o] o] n]F 5= 7Hee o /1]t

©

o] B ol Test3 &7 oA Yol Fa o] &4 CR ¥l E oA 7o $A #e]slA] 5]
ol
5.4.4.2.1. 7 24

GVKY watches.yaml 7} 2 o] 5757 7] 5& F7}5}o] AFE & + 5 3]G 7] 52 group,
version, kind, playbook ¥ = role ¥ =2 o] 58 5 941/}

Mg
L
T}
3>
30
e
Yo
2
Y
e

U 758 dl'g CRY 7412 AFgdlo] 282 Hoj gt
oefloll 19H 74 0] Lgi] e,

ki

5.4. 37+ watches.yaml 71 & 541

YAML 7]

717k %A reconcilePeri 57 CRol i3t =4 43 24 ansible.oper 1m
od Yt} ator-
sdk/reconcil
e-period
e e manageStatu  Operatore] #] 7} CR status 4 4 true
S <] conditions 44 & #e| g 5=
UFUTH
& g a2 A} watchDepen Operatoro] 4] AnsibleS %3 A4 true
dentResourc 3 HFL2S FHo2 AL 9
es Furth
S HY FGrix watchCluster  Operatoro| A Ansible$ E&f A A fals
A ScopedReso st ZE|~EH WS @AhiS AL e
urces T AFUTh
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YAML 7]

H) A7) o] WE 5 maxRunnerA  Ansible Runneroll A zt 7] ¥ 2] & ansible.oper 20

rtifacts 2=o]] tj 5} Operator ZAH o] Jo] ¥ ator-
HatE= ol E g E g e 2 sdk/max-
ZE g . runner-
artifacts

57§54 o] 9l= watches.yml 212 9] of

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

5.4.4.3. AnsibleZ Fgd 77} ¥+

77} ¥+ AnsibleZ 2 Y 0}2 Operatoro] «] #2] & + 1] t). CR(AFSA F 2] 2]+£2)9]
spec H {2 7]-g F& 771 W2 g grr]. o] ansible-playbook FF o] AgH FI} W7ol &
o gt

3} Operator= CR o] % CR ] ¢ 25 °] ~o] o ¢ meta T=o #7} ¥+ H & 5] ch.

2 CR <49] 3

apiVersion: "app.example.com/vialphai"
kind: "Database"
metadata:
name: "example"
spec:
message: "Hello world 2"
newParameter: "newParam”
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Ansibleo] &7} vl2 Ag5HE= FF= 053 ¢

Ty

1,

{ "meta”: {
"name'’: "<cr_names",

"namespace": "<cr_namespaces",

}

"message"’: "Hello world 2",

"new_parameter": "newParam”,

"_app_example_com_database": {
<full_crd>

b
}

message % newParameter ¥ == 3§ 9] &4 o+ F7} ¥+ = &7 5], meta:= Operatoroj g
o] €l CRoj tj st #& vjeldo] Bl & ] &§1]}. meta B == Ansibles] & 7] ¥ 2 A}-&3fo] HA=3F
T dAFY & EH o537 g,

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

5.4.4.4. Ansible Runner ] 2/ ] 2]

Ansible Runner= 7l €] o] 1] o x] & =]= Ansibleo] tj st FH E HAFF ). sg FHE=
/tmp/ansible-operator/runner/<group>/<version>/<kind>/<namespace>/<name>j ¢l 1] t}.

runner ] g E] 2] of] ojj 8} X} 4] F 1}]- &2 Ansible Runner 4 3 4] & F-X 8l A] L.

5.4.5. Ansible-& Kubernetes Z 2 ¢

Ansible2- A& 3l KubernetesolA] o Z&]7] o] 2} o] ZA}o] ZF<S #&] )] H Ansible-§
Kubernetes Z 2] 42 A1- &5} H1]r}. 7j¥rz}= o] Ansible 2 & Z &2 3] YAMLZ 23 H 7] &
Kubernetes 2] &~ 7121 .2 g8 3} 71} 1j]o] E| H Ansibled] 4] 2} o] ZAJo]ZF #Ae]E F A& 4 F 1]
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5%. OPERATOR 7] &

Operator ZZ A Eo] A& ~7] %y & (| ~E 52 ¥ g5l Operator SDK CLI =2]
Red Hat =] ¢l v] 72 ] o] 3} A& 5 <] gto ] gk% OpenShift Dedicated 2 2] o 4] 4]
A€ o] g 1] t}. Red Hat2 & &a]2 o] ZaLo]Z 5ot o] 7] 5ol tjet vz 3 2
2] g2 A F 5] gk o] 752 1 o] ¥ M A}FLS W] gkonj FF OpenShift
Dedicated 2] A ojj 4] A A H 1]}

4] Operator 22 # EZ 44 5} ] Red Hat x] ¢l B] 7l <] Operator SDK= & 3= x|
5]}, 7] Operator 2 Z 3] & 7} 9l= Operator 24 xl-= OpenShift Dedicated 42}
g}7] 2 2] =¥ Operator SDK CLI & v] d2 A} &3]o] ZEZAEE §X] FAa]stx FH L vl
Z19] OpenShift Dedicated = tjj 3} 2 = 5}+= Operator 2]~ JF & + Q151

Operator Z 2 ] E o] 0] S5 7H2 A ¢ 7] o] o] x| = ] o] ¥ A& HA] P51l o]
2] st 7] 2 o]uj x| o] AElQ] 7]5 & 24 APl= Bz % % CVE ZA|E 4 sl= o 4
£ X Hd.

Ansible 7] ¥F Operator 2 &) E o] 7] E o] o] =]
Helm 7] v} Operator *Z 2 & E o] 7]} o] u] x|

] ¢l HX] &= FAFE A Fe] v 7o) gj oF XpA) oF 1 &2 Operator
SDK(Operator Framework) & &5l A] 2.

7] & Kubernetes 2] &2 719 7} 3}7] AnsibleL A}-& & gj o] 7}3F Z o] F 5 sli}= Jinja @Z3 2
Alg e = Qo= ¢, z2]H Ansiblee] E 7}X] 7l W& AF& 5o 2] £ AF ALE R} Fo] &
T Slsyd.

o] 4410 4] = Kubernetes 22l AFg-oll tjsl] <43] &5 §1]ch. A Fate] el 22 92280l Ho]
PGS YA Fo o] 7L AFE o] 5|2 E 8 F Operator ] 4] AFE-3} 4] 2.

5.4.5.1. Ansible-§& Kubernetes & 2l.{ 4 %]

27 9]z ~H o] 9] Ansible-§& Kubernetes 2 &2 d 3] & + & 1]].

g
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Ansible 2.15 o] 32 & A gFj].
I $ sudo dnf install ansible
Python Kubernetes Zz2}o] 91 E 7] x| & & X gFLj].
I $ pip install kubernetes

oS H A = 5 3l E AF§-3}o] Kubernetes Z 28-S &3] gj1] .

Ansible Galaxy<j4*] Z&HL g AT T 5.
I $ ansible-galaxy collection install community.kubernetes

OperatorZE o] o] & 7]} 3l 7 -9 = Z A E o] 9] 559 requirements.yml 3} 2] o]
AL 7 A&t o] 3L Operator 252 9] &3] oF 5}-= Ansible &< 352 X3
iy} 7] E & o & o] 3.2 community.kubernetes Z 2]} Operator® 7] 5 o) gj st &2
& W Z2]79] 2 A3 5}= operator_sdk.util 2 &2 431}

A

requirements.yml s} o4] & 252 A5 H 22 7Y

%y

1,

I $ ansible-galaxy collection install -r requirements.yml

5.4.5.2. = Z o 4] Kubernetes Z &4 | A E

mlm
>,

Operator 7l ¥Fx}+= oj ¥ OperatorE & & 5} o} A] ¥ =35]+= gj¢l ZZ vjRlo]4] Ansible =Z
g+ s

A 27 ALY

[}
Ansible 7] ¥} Operator = 2 2] E Z £ 7] 3] 5} 7 Operator SDKE A}-§ 35} of -5 s Ansible
gl gto] = API Y%

Ansible-g Kubernetes Z 2l 4 ]

g
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Ansible 7] ¥F Operator = 2 2] E ] 2] E] 2] o ] ¢l 5}+= Ansible =z] =
roles/<kind>/tasks/main.yml 7 2 2 =73 g}1]c}. roles/<kind>/ O] & E] 2] = APIZE W4 5l+= &
oF --generate-role =z 2= A}-& 8 m] Y& H 1. wA 7}s ¢F <kind>= APl =] g 31 F7F
Iz g

17 oA o 4] = statec}= ¥5= ol mpel 24 B2 A 2 A g .

- name: set ConfigMap example-config to {{ state }}
community.kubernetes.k8s:
api_version: v1
kind: ConfigMap
name: example-config
namespace: <operator_namespace> a
state: "{{ state }}"
ignore_errors: frue

74 g0l Y & v 92502 F XY F .

ignore_errors: trueE &g 5} EAJER] = A4 WL A E Al s

ok

roles/<kind>/defaults/main.yml 7} 2} 2 =%l 5] o] stateZ 7] 2] © = present= 173 g1

ok

I State: present

Z 2 A E o] 39| ] gl 2] o playbook.yml 7122 44 5] Ansible Z &) o] %
7 <kind> ¢ 82 Eg L]k

Mo

955}

- hosts: localhost
roles:
- <kind>

Playbook= & 3 g} 1] .

I $ ansible-playbook playbook.yml
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234

o
L)
L

[WARNING]: provided hosts list is empty, only localhost is available. Note that the

implicit localhost does not match 'all’

7 o ok ok 9k 9k 9k o o ok ok o ok 5k 5k 3k o ok o ok ok 9k 9k o o ok o ok ok 5k 5k ok o ok o ok ok 9k 9k ok o o o ok ok 9k 5k Sk o o o ok ok 9k 9k ok o ok ok ok ok 9k 5k ok o ok o ok ok ok ok o ok ok ok b b b b
PLAY [localhost]

TASK [Gathering Facts]

% o ok ok o ok ok o 5k ok ok 5k o ok ok ok ok ok ok ok ok ok ok ok 5k ok ok 5k ok ok ok 5k ok ok ok ok ok ok ok ok 5k ok ok ok ok ok ok ok b ok 9k ok ok ok ok ok ok ok o ok ok ok ok ok ok ok ok ok ok ok ok ok o ok ok o ok ok o b

ok: [localhost]

TASK [memcached : set ConfigMap example-config to present]

% 5 ok ok o ok ok ok ok ok ok 5k ok ok ok ok ok ok ok o ok ok ok ok 5k ok ok 5k ok ok ok 5k ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok 5k ok ok 9k ok ok ok ok ok ok ok o ok ok o ok 9k o ok ok ok ok ok ok ok o ok ok o ok ok o b

changed: [localhost]

PLA Y RECAP %3k ok ok 9k ok ok ok ok ok ok ok ok ok ok ok ok 5k o ok 5k ok ok 9k ok ok ok ok ok ok ok o o ok ok ok 5k ok ok 9k ok ok ok ok ok ok ok ok ok 5k ok ok 5k o ok 9k ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok o ok ok

localhost :0k=2 changed=1 unreachable=0 failed=0 skipped=0
rescued=0 ignored=0

74 o] WA =] el ],

I $ oc get configmaps

22 o
NAME DATA AGE
example-config 0 2mis

state = absentZ 873 5lof ZFao]&S A& gl

$ ansible-playbook playbook.yml --extra-vars state=absent

2 o

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

7 o ok ok 9k 9k 9k o o ok ok b ok 5k 5k ok ok o o ok ok 9k 9k o o ok o ok ok 5k 5k ok o ok o ok ok 9k 9k ok o o o ok ok ok 5k ok o ok o ok ok 9k 9k ok o ok ok ok ok ok 5k ok o o o ok ok ok ok o ok ok ok b b b b
PLAY [localhost

TASK [Gathering Facts]

% 5 ok ok o ok ok ok 5k ok ok 5k ok ok ok ok ok ok ok ok ok ok ok ok 5k ok ok 5k ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok o ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok o ok ok ok ok ok ok ok o ok ok o ok ok o ok

ok: [localhost]

TASK [memcached : set ConfigMap example-config to absent]

% 5 9k ok o 9k ok ok ok ok ok 5k o ok ok ok ok ok ok ok ok ok ok ok 5k ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok o ok 9k ok ok 5k ok ok ok ok ok ok ok o ok ok ok ok ok ok ok ok ok ok o ok ok o ok ok o b

changed: [localhost]

PLA Y RECAP %3k ok ok 5k ok ok ok ok ok ok ok ok o ok ok ok ok o ok 5k ok ok 9k ok ok ok ok ok ok ok o ok ok ok ok 5k ok ok 9k ok ok ok ok ok ok ok o ok 5k ok ok 5k o ok 9k ok ok ok ok ok ok ok ok o ok ok ok ok o ok ok ok ok ok ok ok o ok ok

localhost :0k=2 changed=1 unreachable=0 failed=0 skipped=0
rescued=0 ignored=0

7 go] A H A=A el gt
I $ oc get configmaps

5.4.5.3. o5 &7

[ ]
CR(AF&A g <] e]+=)o] ¥i7g E u Operator v 7o 4] A&} 2] Ansible :=2] 5 Ez]
7 5= ¥y of of ot 2}A] ¢F 1ff-§2 Operator 1j] o] 4] Ansible A}-§ 2 FZE A L.

5.4.6. Operator 1jj o] A] Ansible A&

= Z o] 4] Ansible§- Kubernetes Z 2] A]-§-o] 9]¢t F CR(AIER] 2] 2]£=)o] ¥lgE
Operator 1j] 2o 4] & & 3l Ansible i=2] & Ez] A g 4 Y51} o] oA oA]= Operatorof ] ZA}l5}=
=% Kubernetes 2] £29)] Ansible <} &2 v g}1] . o] o F.2 watches.yaml 5} Y o A] =3 1] ].
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Operator JE/}? E o] A& *7/]—9’5':7 2 g~ E 5& ¥ §5l9f Operator SDK CLI <]
Red Hat =] ¢] v] & O] o] § A& 5= gron] g7 OpenShlft Dedicated & 2] 2 ojjA] A
A8 o9 51/ c}. Red Hat2 314] 22> a}o/#}o/ﬁ ok o] J]sol et Wz 79 &
A28 A g A Tk o] 752 ] o] 3} A A3 ¥A] gron] 37 OpenShift
Dedicated 2 2] =) x] A 7] € 1] }.

A Operator == 5] EZ 4 5} tj Red Hat =]/ B] 7l ¢] Operator SDK= ¥ 35 =]
251/ o}, 7] & Operator J;:'é;l EZ} = Operator 14 xl+= OpenShift Dedicated 4}
zf”7/ & 2]~ = Operator SDK CLI & v] 4L A}-g35lo] Z2 A EZ 9] HAe]siZ FHA v
7 9] OpenShift DedicatedZ tj 3 = —571,_: Operator 2]~ Z Y4 & + 951}

Operator ZZ A E o] 0] 23 72 FA & 7] E ojujx] = ] o] 3} A& E ] &&1]r}. o]
2l¢t 7] 2 oju]x] <] Eete] 7] @ 74 APl= 2 5§ B CVE 2A]Z s 2 5= o Al
= = gg .

Ansible 7] ¥} Operator 2 &) E o] 7] E o] o] z]
Helm 7] v} Operator *Z 2 & E o] 7]} o] u] x|

2]l 5 =] = A4 E 7-A] #e] vl d o o oF 4] ot v] &2 Operator
SDK(Operator Framework) & &5l A] 2.

5.4.6.1. A&} o] g2~ 7Y

Operator= Kubernetes &3 vl 7] 1] 5 2] CRD(A}- 83} 3§ 2] 2] == Fo])E AF§ 5l 2 2 CR(A-EA}
3 o] g]i£2)o] 7] A== v o] E] H Kubernetes ¢ B A EX] g Ho] 7 25 gl

£
Iy
i
N
o
)
I
3

CR 712] 3 4].2 Kubernetes 2]+ 71 9J1]r), 9 HA Eoji= Z4 &

HZ 5.5, AF&A GO gl 2~ HE

4= A
apiVersion A7g ek CRe] A A o}
kind A7d e CRe| F/HAYTH
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= A

metadata A 2] & Kubernetes | e} el o] B] 9 Yt}

spec(x &l A& Ansibled] g == AT 7]-3F HEEYUTE o] F=E= 7 EH 22 v YK
Ytk

status o BAE] HA A S Q& oF3Y ) Ansible 7] ¥t Operatore] 7% CRDol t

3] status st 9] 2] 227 @A 3} E 37, 71 24 © 2 CRstatusel condition 3
B E ¥}l operator_sdk.util.k8s_status Ansible 2 &l A A8 ¢4
=3

annotations CReoj 27}8F Kubernetes™ 22 o1 t}.

t}2 CR +4] 552 Operator?] 532 +73 g1}

3Z 5.6. Ansible 7] B} Operator 47

4 v

ansible.operator- CRz=H 704 & A A g th o] 3te X F Golang ¥ 7] #] time & A& &to]

sdk/reconcile-period ® 244t} &3] ParseDuratione 7] 2 g u|Al¢l 82 & 3lo] 2 ©H9
2 s A st vl AR H YT

Ansible 7] ¥} Operator 4] 9] of

apiVersion: "test1.example.com/vialphat”
kind: "Test1"”
metadata:
name: "example"
annotations:
ansible.operator-sdk/reconcile-period: '"30s

5.4.6.2. Ansible 7] v} OperatorE ZZ o] g~ E

Operator = 2 4] E o] 33-9] r] &l E] 2] o ] make run 5 3 < A}-§& 3} ZZ o« & 5= Ansible
7] 9F Operator ]2 2] :=2] £ |~ E & 5= 9l 1] }. make run Makefile 0j-3/-2 watches.yaml 37 &J o] 4]
2] 77 ~/.kube/config 7} 2 2 A}-&5}of k8s 2 &7 72 ¥4 o = Kubernetes 2] 2 E] 9} F3l35l=
ansible-operator v}ojijz] & ZZ 2 &3 g
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https://golang.org/pkg/time/
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#174 vl ANSIBLE_ROLES_PATHZ &7 5} 71} ansible-roles-path Zzj] 2= A}
&5l g F2E A& R} F o)k + d51]l. ANSIBLE_ROLES PATH zlof 9 gto] gl
+ - Operator== {{current directory}}/rolesoj 4] 9 g2 51/}

A 27 A

[ ]
Ansible Runner v2.3.3+

Ansible Runner HTTP Event Emitter Z&/ z <] v1.0.0 o] 3

Kubernetes Z /S 2 oA H|AE35]= g 23t o] TA =

g

CR(A1-§-7} 2] 2]£2)0] t ¢ CRD(A1-§-7} § o] 242 g 2]) @ 545 RBAC(<] & 7] v
A4 7] 0]) 9] & HA 7] .

I $ make install

2 o

o

/usr/bin/kustomize build config/crd | kubectl apply -f -
customresourcedefinition.apiextensions.k8s.io/memcacheds.cache.example.com

created
2.
make run 3 %S Jd gl
I $ make run
22 o
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/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","msqg":"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":
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","msgq":"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”,"msqg":"Starting Controller"}
{"level":"info","ts":1612739148.5512562,"logger":"controller-

runtime.manager.controller.memcached-controller”,"msg":"Starting workers",
count":8}

mw,

v1","Options.Ki

”won,

worker

o] %] Operatorof 4] o] E 2] CRE EA}s}2 2= CRE 44 3} Ansible 9] go] &g H 1]}
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config/samples/<gvks>.yaml CR vjj L] 5] = E o x| & &F 1 { A] Q.

apiVersion: <group>.example.com/vialphat
kind: <kind>
metadata:

name: "<kind>-sample"

spec =7} HG H A G2 mj#o] F71 ¥ 3lo] Ansibleo] &1/t
CRojJA] AnsibleZ &7} WlZ Aol yy e o2 A oA &5 st
Operatoroj =& st 7] Z 712 4% 5= Z1o] =L g1t

I $ oc apply -f config/samples/<gvks.yaml|

example-config 7% o] Y ¥ 5 A== g2l g}

I $ oc get configmaps

24 o
NAME STATUS AGE
example-config Active 3s

config/samples/<gvks.yaml 792 4% 3] f state & = Z absentz &3 1]} o E =
W o$3 25y

apiVersion: cache.example.com/v1
kind: Memcached
metadata:
name: memcached-sample
spec:
state: absent
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vl Al

°$.',

= F& .

I $ oc apply -f config/samples/<gvks.yaml|
T o] A HA=R] el g

I $ oc get configmap

5.4.6.3. 2] =€/ 9] 4] Ansible 7] vF Operator ] E

Operator vj] 2o x] 2 Z = A& <} g <] Ansible +=z2] & H]*=E 3l ¥ OpenShift Dedicated Z 2] *E]
<] Pod 1] 42<] 4] Operators | = E & 5= gl gr1]t}. o] =)= Z2 5 H A1g-2 A3 F1 0.

Operator ZZ H) EEZ Fe] ~EoA] HjZZ AP 5 5.

E A
1
t}:> make 5 3 < & @ 3}] Operator o] p| X & ¥ =32 L), J428 - = 2]
EAEe]E F=ole]d o5 @A A IMG ¢1+E 53 g1 tl. Quay.iog} 22 2] X =] AFo]
Eo] Ae o] E A F}7] Pl AYE 2L+ st

olmjx) & W= g},

I $ make docker-build IMG=<registry>/<users/<image_name>:<tag>

27

Operator-§ SDKojA] 4§ oI Dockerfile-> Go 2 = j fjsj
GOARCH=amd64 = G A] & oz FZgl]c]. AMD64 o] 2] 2] o} 7] Elx] o] 7
-* GOARCH=$TARGETARCH = +73 & 5 51/ t}. Docker+= #}-&2° Z -
platform o] 4] 2] g ¢t glo = g7 ¥l &7 g1t} Buildahs A8 3} -
build-arg & %% © 2 ARg 3o} FLj ). Al e U-§-2 15 o} 7€) 4] & F=
54 4] 2.

o] o] x| £ 2] FX] Ez] Z Y] H YW1}

I $ make docker-push IMG=<registry>/<user>/<image_name>:<tag>

241
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=g g ojojzx]o] o] 257 ] z(of: IMG=
<registry>/<user>/<lmage name>:<tag>)E Makefileo] ¥-°g g Q151
t}. 7] o] m] =] o] 22 &g sl ¥ IMG ?= controller:latest -2 5§ g1/
=

o2 532 &3 5} OperatorZ Hj £ g} o}
I $ make deploy IMG=<registry>/<users/<image_name>:<tag>

7] A o Z o] FHH L <project names>-system &4 © = H Operator ZZ 2 E o] Z-2 A}
&3}of 1o AT o] A E WA 5} HJ E o] AF&H 1]} o] B 32 53 config/rbaco] 4] RBAC =f
Lol ~EE 4L

th& § & &P} Operators} & 321+ gelgho.

$ oc get deployment -n <project_name>-system

Zg o
NAME READY UP-TO-DATE AVAILABLE AGE
<project_names-controller-manager 171 1 1 8m

5.4.6.4. Ansible Zz

Ansible 7] ¥F Operator= Ansible & & o] g} 2 2Z A~ g}1]}. o] Z 2= Ansible ]2 rjH 7
3l b 9-& 8 5 51l Z 2= Operatore] v 2 2 Kubernetes9}-2] 35 2F&of ] 6t 4] g 1
7FE23E 7 AwH o

5.4.6.4.1. Ansible 2z H 7]

A 25 AP

[ ]
Z 2] 2 E o A] v ¥ Z & J == Ansible 7] ¥} Operator

242
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ZZA A
[}
Ansible 7] ¥} Operatoroj 4] 2 z2Z Ha2lH o2 FE 2 JF g
$ oc logs deployment/<project_name>-controller-manager \

-C manager |

-n <hamespace>
manager 7 gjoji] o] Z22EF Folgr]r].
make deploy 3 32 A8 351 OperatorE vl = &3 ol F-2 <project_names-

system v 9] 5] o] 2 5 A1-§ FHL] .

o
&
L

{"level”:"info","ts":1612732105.0579333,"logger":"cmd","msg":"Version","Go
Version':"go1.15.5","GOOS":"linux","GOARCH":"amd64", "ansible-
operator’:"v1.10.1","commit": "1abf57985b43bf6a59dcd18147b30574fa57d3f6"}
{"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":"c
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","msgq":"starting metrics server”,"path":"/metrics"}
10207 21:08:27.784854 7 leaderelection.go:253] successfully acquired lease

",

cache.example.com"”,”"Options.Version":"v1","Options.Ki
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memcached-operator-system/memcached-operator
{"level”:"info","ts":1612732107.7850506, "logger":"controller-
runtime.manager.controller.memcached-controller”,"msg":"Starting
EventSource","source’:"kind source: cache.example.com/v1, Kind=Memcached"'}
{"level”:"info","ts":1612732107.8853772,"logger":"controller-
runtime.manager.controller.memcached-controller”,"msg":"Starting Controller"}
{"level”:"info","ts":1612732107.8854098, "logger":"controller-
runtime.manager.controller.memcached-controller”,"msg":"Starting workers","worker
count":4}

5.4.6.4.2. Zz9]]4 F ] Ansible Z 7} 2% 3}

317 v+ ANSIBLE_DEBUG _LOGSE True= &% s}a] 2204 4 Ansible 275 9]+ 5
gL o] WL g Al 388 7 Asi.

ZZ A~

[ ]
oS 7+ < ¥ g3l == config/manager/manager.yaml =
config/default/manager_auth_proxy_patch.yaml 5 2 HZ gfi] o},

containers:
- name: manager
env:
- name: ANSIBLE _DEBUG LOGS
value: "True"

5.4.6.4.3. Z29]]4] verbose T]u 7 45}

Ansible 7] ¥F OperatorE 7j] &sf+= & QF 229 A] F7F O] 3 & &5 3} 5}
o

e

Zo] =&l E 7 UA=w

g

ansible.sdk.operatorframework.io/verbosity 5412 A} 2} g 9] g] &0 F7}5}o] ¢
= A FE EA 7L YT o E W 8T Pt

apiVersion: "cache.example.com/vialphat”
kind: "Memcached"
metadata:
name: "example-memcached”
annotations:
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"ansible.sdk.operatorframework.io/verbosity": "4"
spec:
size: 4

5.4.7. AF&AF B 9] 2] YH Al

Operator EJE_’&?E// 4 *75’—2’5':7 9 g~ E 52 ¥ gslof Operator SDK CLI =29]
Red Hat =] ¢] v] & O] o] § A& == gon] 3 OpenShlft Dedicated & 2] 2 ojjA] A
A5 o5 9115} Red Hat #l4] &2~ a}o/n}o/ﬁ Fot o] 7] 5o gjet vz 75 o
2] & & A& 5}A] 2k o] 7] &2 T o] ¥ A AFFE ¥R o n] gFF OpenShift
Dedicated & ] *ojjA] A A 1]}

A Operator Z 2 % EZ 4] 3]+ tj] Red Hat x]-g] v] 7z 2] Operator SDK= # 35 =]
1] 7]= Operator ZZ 3 E7} 9l+= Operator 4] x}+= OpenShift Dedicated 42}
Eﬂfﬂl g/ 2] ~ & Operator SDK CLI & B 72 A} &3} ZZAEE §2] 2]l FHRI vl
Z12] OpenShift Dedicated = tj] 32 = 5'71,_: Operator ]~ W4+ + 5]

Operator ZZ ) E9o] O] 257 7+2 7
2 ¢ 7] oA 2] e 75 B 7
% 2] g1

& 7] ojm A= O o] 8 AFEHA] ]t o]
APIi= 42 5§ % CVE B4 & 3] 2o} d] Al

o},;r

Ansible 7] ¥F Operator 3z Z &) E o] 7] E o] o] =]

Helm 7] v} Operator *Z 2 & E o] 7]} o] o] x|

2] ¢l 5] X = A7 H E] 7-A] Ha] Bl F ) of oF XA oF v &2 Operator
SDK(Operator Framework) & &5l A] 2.

5.4.7.1. Ansible 7] ¥} Operator2] A8} g 9] ] == 3e] FJH

Ansible 7] ¥} Operator= o]z Ansible & 3J o ojj st Julz o] 3 1B = A]-& 5} CR(AF&X} F o] 2%
=) status 5-9] 2]42F AF0 2 Yu o EFL]rh of 7)o g2 2o] §F B e 392 79}
#E 27 A A7} EFHH Y O

status:
conditions:
- ansibleResult:
changed: 3
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completion: 2018-12-03T13:45:57.13329
failures: 1
ok: 6
skipped: 0
lastTransitionTime: 2018-12-03T13:45:572
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: 2018-12-03T13:46:13Z2
message: Running reconciliation
reason: Running
status: "True"”
type: Running

Ansible 7] v} OperatorE A}l-§ 35} 2 Operator 2% 3} 7} operator_sdk.util Z 2] o] ¥ gFd
k8s_status Ansible 2 & Z A}-§3} 3o ¥e] z+2 A + sk z22H FYRp= Yof= F)-5 4
2 A& 3519 Ansible 1] o] A] statusE ¢ b o] ESF 4 Q51 ].

7] 2 o = Ansible 7] iF Operatoroj+= 3§ ¢ EA] € A= &g vt Ansible & =2 o] =g
Lo} dj Ee]7) o] 4] Ansible Z 22 &3] SE|E Yol EdLR] FxF e o Ea]A o] A T
o= e E F& 58 Frlo.

5.4.7.2. +50 Z A&} Fo] a] XA JEH =

operator_sdk.util Z g2 A& 3} nsible 7] 8F Operator=E =7 s} o o 2] 7 o] 4 o 4] CR(A}
87 g2 g22) | E FEOE FH Y+ A,

A 27 ALY

[ ]
Operator SDKE A}1-§ 35} <] Ansible 7] ¥} Operator Z Z 2 E 4

ZZ A~

manageStatus ¥ = Z falseZ &-°g 5} o] watches.yaml 712 ¢ o] E gF]r].

- version: v1
group: api.example.com
kind: <kind>
role: <role>
manageStatus: false

operator_sdk.util.k8s_status Ansible 2 &2 Al-§35}o] 5}9] g] =2 EF Y Ho] EGL]]. o
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5%. OPERATOR 7} ¢
o] 7] test & g} data= A& 3} ¢ o] E35}2]H operator_sdk.util-S o}-57 Z+o] A& 35}
1]
- 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

9 &) meta/main.yml 7} o] & HE Hlg = gr]. o] UL =7 F=H
Ansible 7] v¥F Operatoroj]] Z g 1] d}.

collections:
- operator_sdk.util

p54

o3} mEfo] ZeH2 Hle Foli= ks _status T ES JF 528 + Al

k8s_status:
status:

key1: valuet

5.5. HELM 7] ¥} OPERATOR
5.5.1. helm 7] vl OperatorE ] ¢ Operator SDK 7 E2] ¥
Operator 7J] 2-x]= Operator SDKojJ 4] Helm =] ¢l S &-& 35}<] Nginx<j tj ¢t Helm ~] v} Operator <j
A E WESI L 2lo] ZAlo]ZFL Aa] g + YFi ] o] FES] YA o5 ZEA2E ohj g
Nginx HjZ 4%

HjZ =2 7]7F Nginx CR(A}-§ A} §9] 2]22) AFgrol] 2§ AF 22X gl g

] 2 7] E A& 3fof Nginx CR ¥E] = nginx Pod?] o] &2 2 ¢ft]o] Eg}1]r].
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Operator ZZ A Eo] A& ~7] %y I (| ~E 52 ¥ g5l Operator SDK CLI =2]
Red Hat =] ¢l v] 72 ] o] 3 A& 5 <] gto ] gk% OpenShift Dedicated 2 2] > ojj 4] ]
7€ o’ /1] t}. Red Hat2 & gz] = apo] ZALo]Z 5k o] 7)o tjd w2 5§ &
A S A F3A vt o] 752 ] o] ¥ A AFFES ¥ ghon g5 OpenShift
Dedicated 2 2] =) x] A 7] € 1] }.

4] Operator 22 # EZ 44 5} ] Red Hat x] ¢l B] 7l <] Operator SDK= & 3= x|
5]}, 7] Operator 2 Z 3 & 7} Ql= Operator 23 xl-= OpenShift Dedicated 42}
g}7] 2 2] =¥ Operator SDK CLI & v] d2 A} &3]o] ZE2AEE §X] FAa]sfx FH L vl
Z12] OpenShift Dedicated= tjj 3} 2 = 5}+= Operator 2]~ JF & + Q151

Operator Z 2 ] E o] 0} .S 7H2 A ¢ 7] o] o] x| = ] o] ¥ A& HA] F1]]. o]
2] gt 7] o]z o] EE}Q) 7]5 W 74 API= v]z 4% @ CVE A Z &4 3}= o] 7]
& 2.

Ansible 7] ¥F Operator 2 &) E o] 7] E o] o] =]

Helm 7] v} Operator *Z 2 & E o] 7]} o] u] x|

] ¢l HX] &= FAFE A Fe] v 7o) gj oF XpA) oF 1 &2 Operator
SDK(Operator Framework) & & sl A1 2.

o] Z Z A= Operator Za] 9] 9] Z2] = 7}x] F2 22E Al&sla] T F1o.

Operator SDK
operator-sdk CLI & % controller-runtime 2}o] X 2] =] API
OLM(Operator Lifecycle Manager)

Z ]2 ¥ o b ¢t Operatore] &3], ¢}z o] =, RBAC(S & 7] ¥ 4= A of)

o] f£ & 2] ¢ o= OpenShift Container Platform & 3 4] o 4] Helm 7] ¥} Operator-§-
Operator SDK #] #}5}.7] 1 o} X4 3] 455 o] 1.



https://sdk.operatorframework.io
https://access.redhat.com/documentation/en-us/openshift_container_platform/4.13/html-single/operators/index#osdk-helm-quickstart

57%. OPERATOR 7] &

5.5.1.1. ALd 257 A1}

[ ]
Operator SDK CLI7} ¥ =] &

OpenShift CLI (oc) 4 o] 3}o] & =] &

dedicated-admin d3to] 9l+= g2 Z oc E Al-§& 3} OpenShift Dedicated Z & 2~E] o
=2 798

FHAE 7} o]oj R E JJA] L 5 A E=E 5l H o]oj X E Y H I E 2| EXREZE = &
Qe AL o] 5] ] 7140.27] 2 OFE 7HANF T,

Operator SDK CLI & =]

OpenShift CLI X] ZF35}7]

5.5.1.2. Z=4dE Yy

Operator SDK CLIZ Al-83}<] nginx-operatorzl= ZZ A EE Yy gl

g

1.
ZzA B A1g P ] dE 25 Y4 .

I $ mkdir -p $HOME/projects/nginx-operator
g gz Z #g g o
I $ cd $SHOME/projects/nginx-operator
helm Z 2]z 9l 3] gt7] operator-sdk init 332 &d3sle] ZZ A EE £7]51% 1]

I $ operator-sdk init |
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--plugins=helm \
--domain=example.com \
--group=demo |
--version=v1 |
--kind=Nginx

Z]# 32 2 helm 2] 2912 ¥-& 7 Helm I EE A& 5lo] Z2EZ =
713} gt o} 7]&E Helm RFE S Al-§- 5= Z 2 EE & 7]3]5}2 W --helm-chart
Fal 29} 2& FoF Fef 25 AL g5l Hud.

init 3 32 API v] & o] example.com/v1o] 22 F77F Nginx 9l 2] £ 25 FAls}7] 95 54
3] nginx-operator = Z ) E Z 3 g}1]r}.

Helm 7] vt iz 2 &) E o] - init § & AFE ] 7] v s 2 Eo o] v ¥ 5]+ g| £ 25
7] vk o 2 config/rbac/role.yaml 7} ¥ o] RBAC &2 A& g1}l o] 3o W H 7738 o]
Operator2] At 2 Al g2 F55F=A g2l g

5.5.1.2.1. 7] = Helm A} E

Y& 7 Helm AFE 2 Z2 A EZ YYol= gjd] o5 Sa 25 AFgs}o] 2E Hd A| 29 = g7

AE 2 EAE A 7]E AFEZ AEE 7 s,

--helm-chart

--helm-chart-repo

--helm-chart-version

--helm-chart =z 27} X] g 5 @ --group, --version, --kind ZzJ z 7} {5 A}gFo] F1jc}. 48 5]
Fow o2 7] Eglo] A1g-HY .

= w

--domain my.domain
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57%. OPERATOR 7] &

g ] wx

--group charts

--version v

--kind A AENN FEH

--helm-chart Z =27} 22 2} E o}7}o] H(q]: example-chart-1.2.0.tgz 5=+ r] 2 g/ 2]) & X] g 5}+=
H-AEE Aol g5 FAY Z2 A Eo] Brlgh]r. z2]%] 3o ¥ Operator SDK7} €17 2] 3%
A g2 A] A EE 7] ST},

--helm-chart-repo Zz 722 A}l &=} 3] 2] ZX]E2] URLo] x] g H =] 2= F-¢ o2 FE FL §
&l o] 2] 1.

ofl

2 A7

<repo_names/< $HELM_HOME/repositories/repositories.yaml 3} 2 o] x4 ¥ o] £ helm 2} E 2]
chart_name> E A Eg] <repo_name>ol| A Helm 2} E <chart_name>-& 71434 t}. helm repo
add 33 & ALg-38le] o] B & FAFY L

<url> 2 A @ URL A Helm X}E o}7}o] B2 71481t}

Al-g 2} g o] 2] FX] 2] URLo] --helm-chart-repoZ <] g H 79 of5 L E Fx F4o] xJgdL]
l.
34 A
<chart_name> --helm-chart-repo URL 3} = %3 @ Helm X} E 2] 4] E 2] | A] <chart_name> o]

2= Helm RHE 2 7h4 1 o).

--helm-chart-version =] 7 &g 5] %] &© © Operator SDKojJA] Al-& 7}5 5+ FH I v]7d 2] Helm
HEZ 7P g th 22 2] go v 238 W HS 7k g1 t). ~helm-chart 2 22 2§ 8 3= o 4]
=4 B FHAL FEol= F-(: 2Z F = = URL) {9 % --helm-chart-version Zzj 2= A}-& 5] &
Ziioh.

Al e & 2 ol E 122 e dY .

T

I $ operator-sdk init --plugins helm --help
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5.5.1.2.2. PROJECT # <

operator-sdk init 3 3 © 2 W4 ¥ 72 F o= Kubebuilder PROJECT 5} 2/ o] g5 1]}, o] o]A]
ZZAE ZEoJi] &= operator-sdk T F 7 help =& ojJA]= o] HAL o v ZZAE §3 o]
Helm g2 g2l gt} o & EH o3 g5y

domain: example.com
layout:
- helm.sdk.operatorframework.io/v1
plugins:
manifests.sdk.operatorframework.io/v2: {}
scorecard.sdk.operatorframework.io/v2: {}
sdk.x-openshift.io/v1: {}
projectName: nginx-operator
resources:
- api:
crdVersion: v1
namespaced: true
domain: example.com
group: demo
kind: Nginx
version: v1
version: "3"

5.5.1.3. Operator =2 ]3]

o] o #] o A] nginx-operator = Z ) E= z} Nginx CR(A}-&X} 8 2] 2]22)9) gjs) of-237 22 £F

=22 AP T

Nginx v 7} gii= 35 35 mj =2 4§ .

Nginx ] v] =7} gl= 737 al & A H| =5 4§ g .

Nginx 7-210] 8-§2150] A5+ gli= 49 a5 412 4§ g ).

W 3E, A1), €5 52¢10] Nginx CRoJ <98 ]2 g} 74(ol : $A1E 5, o]r ),
AJu] 2 55)7 A A o= el ],

7] ] o Z nginx-operator = Z 3] = watches.yaml 7} 9 o] FZA] H Nginx 2] £ o]l EE FA}
8l ] Y H AFEE AF-§ o] Helm Z2] 22 & g1
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# Use the 'create api' subcommand to add watches to this file.
- group: demo

version: v1

kind: Nginx

chart: helm-charts/nginx
# +kubebuilder:scaffold:watch

5.5.1.3.1. 4/ Z Helm = E

Helm Operator 2= E7} 4§ %] ¥ Operator SDK:= ¢Hd et Nginx g2]=o] gj st &/ &) gEH
o] Z£3H = Helm A} EEZ 4§ 1]}

o] e Ao 4= Helm 2= 7§ B2} 7} ] = of g ot 7§ o F 12 E Y] b A8 5} NOTES.ixt
HZ 7 5 v E, A P2, 3 gl220) gis] JEALS AL T 7 A5

Helm 2} E o] gj&f] & 2 2= F-7 Helm 7] 2] & FA] & ZHESIHA] 2.

5.5.1.3.2. A} &3} F o] 2] == ALY 7

Helm2 #hol 2l 7d & AFS 31 o values.yaml 5} ¢l o] “g <] H Helm A} E 7] E ko tf 3t AF§-2} g

o 7%

CRUAHE R} B9] 2] 422) Apgpol] ki g Agopo] o] 2] 7|2 ghe Hol& 7 di]th o

of BAE 75 A8 T 7 1]

2 A F

Wt

g

1.

helm-charts/nginx/values.yaml 7} & o] = replicaCountzl= zlo] gl on 7] o & 12
3 5 o] sl v Eo Nginx /2B »Z 7 7] #3}Fs}a] ¥ CR A} %) replicaCount: 2=
Egralo} gk,

config/samples/demo_v1_nginx.yaml 7 2/ 2 #H ] 3} of replicaCount: 2= &g g}1]}].

apiVersion: demo.example.com/v1
kind: Nginx
metadata:
name: nginx-sample
spec:

replicaCount: 2
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pRIZER] 2 7] B A H] & EE= 800 F &g H 1] 80802 A& 5} W
config/samples/demo_v1_nginx.yaml 7} Q-2 HF 5}of AJH] =~ EE Ho] R 7] E F7}5)=
spec.port: 8080-% &3 gFij].

apiVersion: demo.example.com/v1
kind: Nginx
metadata:

name: nginx-sample
spec:

replicaCount: 2

service:

port: 8080

Helm Operator= helm install -f ./overrides.yaml 5 % 37} o} 37} x] 2 gt v} o] Zel=9] Ax]F
HA AL S F &g

5.5.1.4. Z5A] x| gl FY 3]

Operator 3 z}+= | E 9] 2 ZF A F %] ¢ 5]+ OperatorE 7 &gF 4+ 951/ ]. dedicated-admin
o) gt o] 7 2] x]= OLM(Operator Lifecycle Manager)oj <] %] 2] }= 83 vl5o] g sl ZZA] ] gL 7~

Y. ZE5AH Z2]=EE A {512 'd Operatoro] 4] t}& & ZFA] Yo tjot 875 & HAFST
32 35 g2 Operands<j F 2 3jfof gFi]rf}.

HTTP_PROXY

HTTPS_PROXY

NO_PROXY

o] FE2] o= o4 2Hg w4=Z HTTP_PROXYE A& ¢},

Al 27 AL G

[ ]
ZF ]~ E 7 egress ZFA] 7} G 51H F 2 9.

g
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overrideValues & == #7}5}of 317 vl4=o] nje} Yo]sxr]Z ¥ gl5l == watches.yaml
e dAF g

- group: demo.example.com
version: vialphat
kind: Nginx
chart: helm-charts/nginx
overrideValues:
proxy.http: $SHTTP_PROXY

helm-charts/nginx/values.yaml 7} & o] proxy.http 72 =7}¢F]].

proxy:
hitp: """
https: "'
no_proxy:

AE HEFBlo] W4 AlES gl of=A] gFolsla] W o3-S Z§
charts/nginx/templates/deployment.yaml 3} 2/ o 4] 2} E &l Z 2] 2 F g} r].

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:
- name: http_proxy
value: "{{ .Values.proxy.http }}"'

config/manager/manager.yaml 5} & of] o}5-2 57} 35} o] Operator v ZoJA] 817 H+Z=
4% 5.

containers:
- args:
- --leader-elect
- --leader-election-id=ansible-proxy-demo
image: controller:latest
name: manager
env:
- name: "HTTP_PROXY"
value: "http_proxy_test"”
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5.5.1.5. Operator & &

OperatorE ¥ =3} w7 ¢ § 5} W Operator SDK CLIZ A}-§35} <] OperatorZ ¥ & ¢} i}
OLM(Operator Lifecycle Manager)S A}-§-35}o 2] € o v = gl

OpenShift Dedicated Z 2] €] bj#] OpenShift Container Platform & 2] = Ef o]
OperatorE v £3}e] ¥ t}s& 7 7}X] F7F W] ¥ S8 A& 7 A5

Go ZZ 7oz Fe|2g ooy 2d = A,

Zaj~E oA EZ JY T

ZF ] ~F 2] Roji] 24 = &3 (OpenShift Container Platform #4])

ZF ]~ F oA v Z=Z &3 (OpenShift Container Platform #A4])

5.5.1.5.1. Operator ¥ =3 % Operator Lifecycle ManagerZ -5 ot vl 3

5.5.1.5.1.1. Operator ¥l =

Operator ¥l = &/ 4).2 Operator SDK 2 Operator Lifecycle Manager (OLM)2] 7] = 7] x| v 4]
Z9/1]t}. Operator SDKE A}-§-3}o] Operator ZZ 4 EE W& o]n]x] 2 ¥ =35] w7 FA] 5] OLMoJA]
OperatorE 418 & + Q&1 o}

Al 27 A G

[ ]
7l BF 8] =2 ~E]] o] 4 of] Operator SDK CLI7} & =] &

OpenShift CLI (oc) v4 o] o] & X]&

Operator SDKE Al-§-35] <] Operator Z 2 EZ & 7|35} g}
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57%. OPERATOR 7] &

ZZA A~

Operator = Z 3] E r] g ] 2] o A] T]5 make 3 3 < & & 5]« Operator o] nj x| & ¥ =35}
YRy} AT 5 Qe ] EX B FE5EE ohg BAA IMG 915-F 73 8]
I7. Quay.io 9} -2 2] E X E 2] Afo] Eo ZHE o] & A 57 flal AFL W 5 st

ojujx] & B = g,

I $ make docker-build IMG=<registry>/<users/<operator_image_names:<tag>

Operator§ SDKj 4] 4§ st Dockerfile:2- Go ¥ =9 jsj
GOARCH=amd64 & 3 x] & o 2 Fzgl]r]. AMD64 o] 2] <] o} 7]E] 3] o] 7
-* GOARCH=$TARGETARCH = +73 & 5 51/ t}. Docker+= *}-&2° Z -
platform o] 4] 2] g ot glo = g7 ¥l &7 g1/} Buildahs A8 3} -
build-arg & % %0 2 AR&8oF gHL]ch. A4 g 1 -§-2 15 o7 53] & F=
SH 4] 2.

o] X & ] EX e = 5 W],

I $ make docker-push IMG=<registry>/<user>/<operator_image_names:<tag>

I $ make bundle IMG=<registry>/<users>/<operator_image_names:<tag>

Operators] ¥ = mji] 5]~ E = o Zz] 7] o] 41 g,

= HAL, BY, #el5=
make bundle 3 %2 Operator ZZ 3 EojJx] t}5 5 2

z We
EFETEREN T

}5}+= bundle/manifestsz}= ¥ = 1] 7=

[
s

ClusterServiceVersion 9 HA E Z

N ELE]

bundle/metadataz}= ¥l = v el o] O] FElz]

config/crd t] 2 E] 2] o] 2= CRD(A}&R} § <] 2] F9])
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https://sdk.operatorframework.io/docs/advanced-topics/multi-arch/#supporting-multiple-architectures

OpenShift Dedicated 4 Operator

Dockerfile bundle.Dockerfile

z¢ 2 operator-sdk bundle validateZ A}-§3}of o] 2]t H I L FoZ HF
279 vl E FF o] EHEXR Il

\0'&

7

02 g3 sl s o]u]]E W e Y]} OLMojA] = sji} o] o] W=
oju] x| & FE 5} Q€2 o]u] X Z &3 Operator ¥ ES A1-& gt}

WE o]ujx]E W Eg]r], o] u]X]Z v 1Y X ~E ], A} X} 1] 9~z o] =, o] v]
<] B z9f] t] &t A F1HZE AL 351 BUNDLE_IMGE &% 1] .

I $ make bundle-build BUNDLE_IMG=<registry>/<user>/<bundle_image_name>:
<tag>

vl5 o] <] & 1 Y],

I $ docker push <registry>/<users/<bundle_image_name>:<tag>

5.5.1.5.1.2. Operator Lifecycle Manager= A}-§ 3} < Operator vjj

OLM(Operator Lifecycle Manager)-2- Kubernetes 2/ *E] o A] Operator & # & A]B]~Z & ],
b o] ESfaZ 2l o] ZAFo] Z& #Ae] s} b & o] H1Y . OLMZ 7] 2= © 2 OpenShift Dedicated o]
41 2] 5] 7 Kubernetes 830 2 g oz F7} E glo] 2= Operator 2}o] ZAlo]Z #A&] 7] 5o ¢ &
£ 7 OpenShift CLI(oc)E A}-& & 5 &1

Operator ¥l = 322 Operator SDK % OLM<2] 7] 5] 7] %] ] 4] = ¢]/1]]. Operator SDKZ Al-§&
5ol OLMoA] W= o] ]| & X<517 A ste] Lup2s] HY ==X ol g + g1t

=

A 27 A

[ ]
7l BF 8] =2~ €] o] 4 of] Operator SDK CLIZ} & =] &

Operator ¥ = o]u] x| 5 B Es}o] g2Ez]Z v Y]
Kubernetes 7] vI &2 ~E] o] OLMo] & x] € ( apiextensions.k8s.io/v1 CRD(j:

OpenShift Dedicated 4) & Al-§ 5}+—= 3¢ v1.16.0 o] %)
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5%. OPERATOR 7] &

dedicated-admin & $to] Q= A]°g S AF& 38l oc 2 FH 2o Zz9]

02 532 98 s)o] Zia Al 4] OperatorsE & g1l

Mo

$ operator-sdk run bundle \ﬂ

-n <hamespace> \Q
<registrys/<users/<bundle_image_name>:<tag> Q

run bundle 332 73 3 7]utl g2 25 YA 52 OLME Al-§5}o =
Ef o] Operator ¥l &2 & ] g}1]r].

8 A}gp: 7] 2 A o 2 o] B2 -/ kube/config 7o) Fx g4 ZZAE
OperatorE # 3| 3ftjr}. -n Fa 25 F7}51H H Ao O E fjJ2Fo]= WIE HFe +

&

o] mj x| & 2] g 5] x] gf o m 7 Z ] quay.io/operator-framework/opm:latest =
Z]E g~ o]p] ] Z Algg}i] ). o] u] X E 2]l FH ox] W E o] ] XA EF o€~

of v] .2 A8 F1] T}

OpenShift Dedicated 4.1132E] run bundle 7§ %2 7] 2 =] © & Operator
rez 2o el 7]|et 7pe 22 g4 & X v, Operator 719229 ] o] §
A1§-5] ] 2= SQLite o o] E]H] o] = F 42 A% ] 2 H ] 7 G5 G 2] =04 A
7] §1] ). Operator 3§ A= 9| 2E2-$-F 7)¢ 7]t 7F@2 2 F4) 02 vjo] 2
2 o] 5l F o] F&1]ch

X3
of,
oy
Mo
J{
Ulo
&
T,
o
3
@'
o
N
J{

WE ofr] <& FEoHs A2 o] r] & Y ek dld 2 o] )] BE G
o A] 5 o] A vt Iz 5] Hof ] FFBE 0] WSS Frpks BY2 F A v gl
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OperatorHub<jA] OperatorE 4 4 Q=5 Al g~ o] F 7}a]7]+= 71E
22 22F Yy

OperatorGroup,Subscription,InstallPlan 2 RBACE ¥ g}st 7]g} ¥ E Z+ 2]
2 F 44 3}o] OperatorsE Z 2]~ E] o] v £ gLl

5.5.1.6. AF&-3) B 9] )22 4y

Operator~} 41 %] 5] '@ Operatoroj 4] & 2]l A &3l CR(A}EA} §2] 2]22)L H4 1o
Operator= g~ E g + 951l

A 251 AP

[ ]
Nginx CR-E A &*3}+= Nginx Operator < =] 7] Z&] = E] o] & =] o] Q2

T

Operator7} € =] & 1] Q] 25 o] A2 Bl 7
OperatorE v Z 3 3¢ 052 J I g1

I $ oc project nginx-operator-system

2 RIS ¥ §F5} == config/samples/demo_v1_nginx.yamloj 4] 1= Nginx CR m=j1]
H2EZ AF g

apiVersion: demo.example.com/v1
kind: Nginx
metadata:
name: nginx-sample
spec:

replicaCount: 3

Nginx 4] H] = 7] o] .= OpenShift Dedicated o] ~] & J s} ¥ Aot Y= WA= Asto] &
£ gH o} nginx-sample Pod2] A]v] = 7] of o}:5 SCC(H ¢F 71 8] ~E A} 2 7)E F7}g]
.

$ oc adm policy add-scc-to-user \
anyuid system:serviceaccount:nginx-operator-system:nginx-sample
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CRS 4y g
I $ oc apply -f config/samples/demo_v1_nginx.yaml
Nginx Operatoro] 4] 1= CRoj] 4] $t v £& LHlE Z7] 2 W4 5l==] golgi]r}.

I $ oc get deployments

22 o
NAME READY UP-TO-DATE AVAILABLE AGE
nginx-operator-controller-manager 171 1 1 8m
nginx-sample 33 3 3 im
Pod ¥ CR ¥5] 2 3}9159] 58] 7] Nginx Pod o] 50 2 ¢/ o] EX] 4] 89l ] .
a.
Pod= g 9lgi .
I $ oc get pods
Zg o
NAME READY STATUS RESTARTS AGE
nginx-sample-6fd7c98d8-7dqdr 1/1 Running 0 im
nginx-sample-6fd7¢c98d8-g5k7v 1/1 Running 0 im
nginx-sample-6fd7c98d8-m7vn7 1/1 Running 0 im
b.

CR ¥& 22l:

I $ oc get nginx/nginx-sample -o yaml
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4 o

apiVersion: demo.example.com/v1
kind: Nginx
metadata:
name: nginx-sample
spec:
replicaCount: 3
status:
nodes:
- nginx-sample-6fd7c98d8-7dqdr

- nginx-sample-6fd7c98d8-g5k7v
- nginx-sample-6fd7c98d8-m7vn7

wjE 27| & b o] Eg .

config/samples/demo_v1_nginx.yaml 37} 92 ¢] 6 o] £ 51o] Nginx CR2] spec.size
Hr Z 394] 52 #HAF gl

$ oc patch nginx nginx-sample \
-p '{"spec”:{"replicaCount’: 5}}' |
--type=merge

Operatorof ] v & =Z7] & w7 5}=x] g2l g] .

I $ oc get deployments

24 o
NAME READY UP-TO-DATE AVAILABLE AGE
nginx-operator-controller-manager 171 1 1 10m
nginx-sample 55 5 5 3m
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o+ 58S dPslof CRES A g
I $ oc delete -f config/samples/demo_v1_nginx.yaml
of FEZH] dF 2 YYH e]L=F Y]
make deploy 5 %S A}-§-3}o] OperatorE H~=E 3 3¢ 03 F3 < JF g
I $ make undeploy

operator-sdk run bundle 5 52 Al-§ 3} <] OperatorE e = E ¢l Z-¢ O}
3 g oh.

o
of,
o
mlo

I $ operator-sdk cleanup <project_name>

5.5.1.7. &7} 2] 42

[ ]
Operator SDKojJ 4] A-¥ ot O] e €] 2] #Z o o oF 4] oF 1]]- 82 Helm 7] vF Operator2] 2=
ZHE go]oj2 & FEHA L.

Fe| g AA 3 ZF5A] ) 7+ H F-¢ dedicated- admin & & 2o] Az x}+= Z ] HF
< % o] 5}7] L} OLM(Operator Lifecycle Manager) oA & == E7 Operatoro) fj sF A&
2} 3 o] CA 15415 49 & + &) oh.

5.5.2. Helm ~] v Operatore] 3z Z 3 E ] o] o} -2

operator-sdk CLIoJA]= z} Operator = Z 2] E o] gj3j] o} ¢Fot g 7| x] & 512 A 5}AL} 2T ZF
=& AFE 7 g
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Operator JE/}? E o] A& *7]]—9’5':7 2 g~ E & ¥ §5l9f Operator SDK CLI <]
Red Hat x] ¢l b 712 ] o] ¥ A& A Fon] ¥ OpenShlft Dedicated & 2] *jj 4] ]
A g o . Red Hat2 &4 2z~ ,‘;',lo]_z/(}o]ﬁ Fol o] 7]so g)dt Bz 5% &
2]l S A 3SR 7F o] 7] 5 1] o] & W AFFS =] o n] g5 OpenShift
Dedicated & 2] = ojJA] A A H 1]}

Al Operator =2 5] EZ 44 5} tj Red Hat =]/ Bzl ¢] Operator SDK= ¥ &5 =]
2t/ o}, 7] & Operator J;:'/‘f;l EZ} = Operator 14 xl+= OpenShift Dedicated 42}
5”/77 2/ 2] ~ & Operator SDK CLI E v] 2 2 A}-&35lo] ZZ A EZ 7] Aa]dl2 FH v
71 2] OpenShift Dedicated = tj] 32 = —571-:_: Operator ]~ W4 + 5]

Operator ZZ A E o] 0] 23 72 FA & 7]E oju]x]= ] o] 3} A& E ] &&-1]r}. o]
28 7] 2 o] rjx 2] Hele) 7|5 @ 74 APl 12 53 2 CVE A)E 52 sh= o A
= =g

Ansible 7] vF Operator 2 &) E o] 7] E o] o] =]
Helm 7] ¥} Operator *Z 2 & E o] 7]} o] u] x|

A Q=] G AR E X Bl v o 3 24 ¢ 1 §-2 Operator
SDK(Operator Framework) & & sl A1 2.

5.5.2.1. Helm 7] 81 = Z A E gJo]o]-&

operator-sdk init --plugins helm 3 3 2 Al-& 3} 4% E Helm 7] ¥l Operator = Z 3] E o] = C]-%
begee] & o] ZgFr .

shel/ &t

B A
= 1

config/ Kubernetes &2 2~ o] OperatorE vl 3 3} = Kustomize i Y &l 2 E QY ¢},
helm-charts/ operator-sdk create api 4§ 3 & A}&3}o] %7]3}3 Helm 2t E Yt
Dockerfile make docker-build 5 & & A}-&3}] Operator o] 1| x| 2 W =35} & © ALY T}
watches.yaml GVK(Z&/HA/ZE7F) 9@ Helm 2 E ¢} x4 ot
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57%. OPERATOR 7] &

/&Y =3
Makefile T2AE o A4HE tad YT
PROJECT Operatore] w e}e o] E] 4 1.7} Z 3 ¥ YAML %2l 1o},

5.5.3. F I Operator SDK B] 72 9]t Helm 7] ¥l Z 2 A E Q] o] E

OpenShift Dedicated 4= Operator SDK 1.36.1% <] g g1 c}. | =Z =g o] ) 1.31.0 CLI7} o] o]
HR] 5 o] Qli=F-7 FHX S HA 5o CLIE 1.36.12 2 ¢bo]Eg 4 gl .

Operator Z 23 Eo] A& A7 ZF g I g|~E FL ¥ g3l Operator SDK CLI E<]
Red Hat =] ¢l v] 72 O o] 3 A}-& 5] ] g0 35 OpenShift Dedicated & 2] = ojjx] =]
7| € o ¢/1]t]. Red Hat:2 ] 2]~ 2fo] ZA}o]Z &9t o] 7] ol gj et v]z 8 X
2] gL A F5}A] vk o] 7] 5L O o] ¥ A AFGS ¥Ex] gFo nj §F OpenShift
Dedicated 2 2] 2 o] A] A #] g 1] }.

A Operator Z Z 2| E 2 4 4] 5} tj] Red Hat <]-¢] v} 7l <] Operator SDK= 3 5] <]
5]}, 7] Operator 2 Z 3] & 7} 9l= Operator 24 xl-= OpenShift Dedicated 42}
g}7] 2 2] =¥ Operator SDK CLI & v] d& A} g3]o] ZEZAEE §2] FAa]stx FH L vl
Z12] OpenShift Dedicated= tjj 3} 2 = 5}+= Operator 2]~ JF & + Q151

Operator Z 22 E 9] 0}-2 7] 7+ A& 7] ¥ o]u]x]= ] o] 3 Al&H ] &5 o]
2] gt 7] ojuj X o] EE}Q) 7]5 & 74 APl= vz 4% 2 CVE EA & 24 5l= o] A
£ A dFYd.

Ansible 7] ¥} Operator 2 &) E o] 7] E o] o] =]

Helm 7]} Operator *Z 2 & E o] 7]} o] u] x|

A =] G AR E X B v o 3 24 ¢ 1 §-2 Operator
SDK(Operator Framework) & & sl A1 2.

Zz &1} 7] Operator = 2 2] E o 4] Operator SDK 1.36.17 2] $ 38142 5x] 512" 1.31.0 o] 2]
>HH WG Ao gjst o] E GA 7} HL ] 1.31.02 A1§-3}of o] & ¥ = A} 74 &)
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= Operator ZZF EojJx] ¢Hjo]E T E 450 2 g s)oF gl
5.5.3.1. Operator SDK 1.36.12] Helm 7] ¥ Operator == Z 3 E ¢ gjo] E
)2 #zfoJAl= 1.36.17 2] 531452 ¢/ 7]= Helm 7] vF Operator 2 Z s E Z ¢]g]o] E g} ],
AL 27 ALE

Operator SDK 1.36.1 & =]

Operator SDK 1.31.08 A}-§-3} o] 4§ =] A1} 7-X] #2] 5+ Operator ZZ 3 E
g

r}% of 9] Z+Fo] Operator 3z Z 2] E o] MakefileS- ¥ 7 5} Operator SDK 1] 72 v1.36.1-
ocp Z Ygo]EgL] ]

Makefile<] <

# Set the Operator SDK version to use. By default, what is installed on the system is
used.

# This is useful for CI or a project to utilize a specific version of the operator-sdk
toolkit.

OPERATOR_SDK_VERSION ?=v1.36.1-ocp

RHEL(Red Hat Enterprise Linux) 9 7] ¥} o] o] X] & Al & 3] =5 kube-rbac-proxy 7! €] o] 1
= YHlo]Egy.

]2 7} 2] o A] kube-rbac-proxy Z g o]1] &L 51,

config/default/manager_auth_proxy_patch.yaml

Operator = Z 3] £ 9]

266



57%. OPERATOR 7] &

bundle/manifests/<operator_names.clusterserviceversion.yaml (9 : 7= 2] ¥ 2]
memcached-operator.clusterserviceversion.yaml )

ose-kube-rbac-proxy°j 4] ose-kube-rbac-proxy -rhel9 = 7}4] ¢ 7] A} 2F9] o] n] =]
o] 2L 9lflo]ESl Y Bl 2E v4 = 9] o] E gl

v4 o] o] 2] g 27} 91= ose-kube-rbac-proxy-rhel9 = A} k<] of

#...
containers:
- name: kube-rbac-proxy
image: registry.redhat.io/openshiftd/ose-kube-rbac-proxy-rhel9:v4
#...

]2 of 9} ZFo] Operator2] Dockerfile 2 ¥ § 5} ose-helm-rhel9-operator o] o] X] g z
£ 4 Z gdlo]Eg .

Dockerfile <]

I FROM registry.redhat.io/openshift4/ose-helm-rhel9-operator:v4

kustomize/v2 =2 2912 o] )] ¢Fg = o] ¥Ef o] 7 go/v4,ansible/v1,helm/v1, hybrid/v1-
alpha Z2] 2919 A1-§ 8 o F2]29] 4] 919 AF&H= 7|2 vA YLt o] 7|2 2 F =0 o
ol x|4)] ot 1] &2 Kubebuilder & 5 4] 2] Kustomize v2 & #F-Z sl A] L.

=

Operator ZZ H EojjA] ] 5 FHE T 05 of 73], B = Alg sl 7 7]&
docker-buildx bj 32 = Z 2 & Makefile<] o} 3 <] 2 A g1]d}.

Makefile<] <
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docker-buildx:
## Build and push the Docker image for the manager for multi-platform support
- docker buildx create --name project-v3-builder
docker buildx use project-v3-builder
- docker buildx build --push --platform=$(PLATFORMS) --tag ${IMG} -f Dockerfile .
- docker buildx rm project-v3-builder

1.29Z #}-g 5}2] 2 Operator = = ] E o] Kubernetes B 72 ¢}z o] =&jof gt} ==
A E 772, Makefile ¥ go.mod 792 .57 Z+o] ¥ig ) oF gfr]t].

Go/v3 =2] 2912 Kubebuilderdoj 4] O o] 3 A& 5 %] & © = = Operator
SDK:= @ da]=of4] go/vd 2 rfo] ze]o]d 5 Q51 .

go.mod 7} & 90| Edfa] F& FJE L ¢ 7 o] =g,

k8s.io/api v0.29.2
k8s.io/apimachinery v0.29.2
k8s.io/client-go v0.29.2
sigs.k8s.io/controller-runtime v0.17.3

oS B35S dPslo] Yz o]=H = FES LE /.
I $ go mod tidy
o}5# Zro] ¥ 5} o] Makefileo] 4] Kustomize v] &2 ¢t o] Egf] ).

- curl -sSLo - https://github.com/kubernetes-
sigs/kustomize/releases/download/kustomize/v5.2.1/kustomize_v5.2.1_$(0S) $(ARCH)
ar.gz [\

+ curl -sSLo - https://github.com/kubernetes-
sigs/kustomize/releases/download/kustomize/v5.3.0/kustomize_v5.3.0_$(0S) $(ARCH)
far.gz |\

5.5.3.2, F7} 2] A
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5%. OPERATOR 7] &

HE g0 2 g7]X] gL g A E ZZ A E plo] za]o]#

Operator SDK 1.16.09] Z 24 E ¢} 7g]o] =

Operator SDK v1.10.1¢] Z 2 E 9] 7zjfo]=

Operator SDK v1.8.09] Z 24 E ¢} 7g]o] =

5.5.4. Operator SDK<] Helm <] ¢

Operator ZZ 2 Eo] A& ~7]Zq & gl~E B2 ¥ gls5lof Operator SDK CLI =2
Red Hat x]-¢g] v] 72 ] o] ¥ Al-& H =] & o ] 3k% OpenShift Dedicated & 2] o) 4] A
#& o3 Y1) ). Red Hat2 4] & 2] = 2lo]ZApo] Z 5ok o] 7]5o g vz 4 &
2] 1 & A & 5}A] ok o] 7] 52 O] o] & | AFgHS ¥Ex] gko ] g% OpenShift
Dedicated 2 2] =) x] A 7] € 1] }.

A Operator Z 2 2] E E 4% 5]+ d] Red Hat =]-¢ 1]z 2] Operator SDK:= g5 =]
251/ 7]<= Operator 2= 2 = E 7} Q1= Operator &% X}<= OpenShift Dedicated 4}
g}7] 2 2] =¥ Operator SDK CLI & v] A2 A} &§3]o] ZEZAEE §X] FAa]stx FH L vl
Z12] OpenShift Dedicated= tjj 3} ¢ 2 5}+= Operator ]~ JF & + Q151

Operator Z 22 E 9] ]93] 7+ A& 7] ¥ o]u]x]= ] o] 3 Al&H ] &5 o]
2] gl 7] 2 ojujx] o] HE}Y) 7]5 @ 74 API= vz 5% @ CVE 24 & | d sl o 7
£ A dFdd.

Ansible 7] ¥t Operator 2 &) E o] 7] E o] o] =]

Helm 7] ¥} Operator Z 2 & E o] 7]} o] o] x|

] ¢l HX] &= FAFE X Fe] v 7o) gj oF X}A) oF 1] &2 Operator
SDK(Operator Framework) & & sl A1 2.

5.5.4.1. Helm =1 &
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Operator = Z d E £ 4 %) 5}7] 9] s Operator SDK 54 5 sl1}= Go ZEE 24513 &7
Kubernetes 2] £ =& & g} df Fe]A o] e = v Z3}7] 93] 7]= Helm I EE &&= A Y] o]z
s} Helm 7] vF Operator= X} E 9] 22 = Y4 5= Kubernetes 9 H ] E o] 8] A}3}2 =]-g35]of 5]7]
g ol Eo}2 A =] 7} A o] H 2 35lA] &2 Y H| A F g Fe]Ao]HdA] F FEEE FAHATH
r}. o] = Aot o = 58 = QX vt Kubernetes 7] 1] E] o] 4] ¥ = ¢t Helm RFE ] g3to = 2 4+ QI
o] gj & A Al = 328 7 s .

Operatore] 78 7]&& o Ze]Ao]H Q2E2E FA o= AF&A o] @ BAEo)A] 8 7 5}
SE7F A 0 A dA =S Sl A 9/ o). Helm 7] ¢F Operator2] 77 2 HA E o] spec H =+
o/ prx o = Helm values.yaml 7} Qo] d 3 H 74 549 55 ¢/1]]. Helm CLI(9]: helm install -f
values.yaml)E A}-§s}of o] 2] ot gh& Eef 2.2 H o= gl CR(AFE-A} F9] e]i2) o] ZA e
gt 2] 1 o] E] B Kubernetes 7j 7] 24] o 7] o] 5§ RBAC & ZHA} F5]9] o] § & 88 +
A&l

Tomcato] 2}-= 7}el 6t CR o A & 2+ B 7] £=1] .

apiVersion: apache.org/vialphat
kind: Tomcat
metadata:
name: example-app
spec:
replicaCount: 2

o] -7 replicaCount z} ¢l 27} tj5-o] A1E 5= A ES] PEFH o2 HupFL .
I {{ .Values.replicaCount }}

OperatorE B =3} 32 H|Z$F FoJi= CR QI XE A E A2 A5} o] A JJAEAE v F5|AL)
oc FHL A&l BE FG A HY 5o O d=HAE I 5= Q5.

I $ oc get Tomcats --all-namespaces

Helm CLIEZ A}-&35}7 1} TillerE ¥ X g+ ¥ 2 7} g+ 1] }. Helm 7] ¥F Operator= Helm = Z 2] & o
A] ZE=F 7}4] 51/} Operatore] Q1 >EHA2F 3 5] 37 CRD(AIEA}F F9] et Fo])E AF&351< CR
2 F%37 vt 57 F1jt)l. RBACE F5-317] gl &0 Zz g o] ¥gsE AS o 44 #H T 5 5
Lok

5.6. CSV(Z 2] 28] A9 1) 5]

ClusterServiceVersion 9 H & E o] 4] g o] 5}= CSV(Z & X E] AJH] = vl F )= ZF&] 2E 4]
Operator= 2/ 3 s+ o] OLM(Operator Lifecycle Manager)<- =]-¢l 5}<== Operator v g} & o] E] o A] %]
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5%. OPERATOR 7] &

i YAML v 7= EQjvjo). 27, JF, i3 22 gJHZ A&} Q1 E 7 o] 2 F F-f-i= H] A& H =
Operator Zl e o] 1 o] n] x| 9} §}7] A &5 = v e} ej] o] E] ¢/ 1] o} FEoF H 2 3 RBAC 73 X #z]stA1}
Al 5= CR(AFS-AF 3§ 9] e]22)7 Z+o] OperatorE ¥ 5} o] F L3 7]= FH o £20]7] %= g
=

Operator SDK o= CSV 4% 7] 7} Z gl o] YAML rji1] =] E = Operator === 3 Qo] Zgrd FJH
& A}g 5pe] AgA} 3 o] ¢ &) Operator Z2 = o] s CSVE 44 g rh,

Operator ZZ 2 Eo] A& ~7]ZY & gl~E B2 ¥ glslo] Operator SDK CLI =2
Red Hat x]¢] v] 72 ] o] 3} Al 5 %] g o] g5 OpenShift Dedicated 2 =] = ojJ 4] ]
A g o) g 1]t} Red Hat:> @A G] 2 apo] ZAapo]F Fot o] 7] 5ol tj ¢l v]z +5 2
=] ¢S A F3}A vt o] 7]5-L O o] A AFgFS W] gkon] g5 OpenShift
Dedicated & 2] o] 4] ] 7] 1] t}.

4] Operator 22 s EZ 44 5} tj] Red Hat x]-g B}z °] Operator SDK= &35 =]
51/ 7]= Operator 2= 2 2 E 7} 9l+= Operator 2% X}<= OpenShift Dedicated 4}
g}7 & z] =¥ Operator SDK CLI E Bl L A}-&3}o] T2 A EZ §2] Fa]stxZ FH B
Z12] OpenShift Dedicated = tjj 3} ¢ = 5}+= Operator ]~ JF & + Q151

Operator Z 22 E 9] ]2 7} 72 A @ 7] ¥ o]u]x]= O] o] 3 Al&H ] &5, o]
2] gt 7] ojuj X o] EE}Q 7]5 & 74 APl= vz 4% 2 CVE EA & &2 5l= & 7
£ A dFdd.

Ansible 7] v+ Operator = Z ] E o] 7] B o] o] ]

Helm 7] v} Operator Z 2 & E o] 7]} o] u] x|

=] el 5 x| gk AR E 4] #e] v o] 4] 3 x4 1j-&-2 Operator
SDK(Operator Framework) & & sl A] 2.

CSV A% 3% 2 A& 3517 Operatorof ] OLMz} 35 &3] 71} wjE}Hjo] E] & 7} &2 2 A ~EZ]
of AA]e}= b AEZ ol OLM =] &L H 55t Operator 25 <}7} 82 5lx] F&1]r]. Est A =2
Kubernetes & OLM 7] 5 o] +*¢ 5 HA] A 7Fo] X]Gof] mja} CSV Al gFo] vl 7 & 4 9l © & & Operator
SDK:= gto 2 o] =2 CSV 7] & Aale 4 AEF Yulo]E A|2H L HA 33 5 S5

5.6.1. CSV 4§ 25 ¥4
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CSV(Z&/ £E] AJH]~ 8] F)E ¥ g5l Operator ¥l = rjj L] 5] ~ E o] 4] = OLM(Operator Lifecycle
Manager)& AF-&-s}o &) 7 o] &S FA], 44, A&l sf= ¥ S 45 ¢t/ tl. generate bundle 3}5]
g3 o 2 =5+ Operator SDK<2] CSV 4% 7]+= OperatorE 7} &= z9)] A X]5}:Z OLM=} /7 vl =
at7] flot A WA FA Y] 519 FF = CSV oA~ EE 2y 35}= b 5 ¢g mjjAi=E7 &
Qg FES s55/H CSV ujo] =9 g7 BE 9L 2lo] CSVE F&aA Yy slAU A4Y e
Hot.

o vz © 2 generate bundle 519 F 3 o x| AF& 3= ¢/ ¢ Kustomize o] =Z Y4 517] 9]
generate kustomize manifests 3} 3 %2 v x &3 g1]}]. 22/} Operator SDKoj A= o}2 19
FEH S TAIO)Z AP ol= FE Zgslo o2 ZY S X535} 5+ make bundle F 3 & A 3.

generate kustomize manifests

generate bundle

bundle validate

56.1.1. Y4 HE 3 L 2

make bundle 3 32 Operator ZZH Eoj 4] O} 2 7 = O] g 2] & 44 1]}

ClusterServiceVersion(CSV) ¢ B A E & ¥ g}5l+= bundle/manifestsZl= W E njji] =]~
E &gz

bundle/metadataz}= ¥l = rj e}t o] E] T] 2 E] 2]

config/crd t] g E] 2] o] 2= CRD(A}&R} §<] 2] F9])

Dockerfile bundle.Dockerfile
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57%. OPERATOR 7] &

oJurx 0z CSVol = -2 2227} EgHg L

g

1] ¢} 25 o] £ vj] o 4] Operator ¢ $+2 3 9] g} ]
ClusterRole

F 2] 2 E] -7 Operator 312 g o] g} 1]}
Deployment

hic)

Pod<j 4] Operator<] OperandZ & @ 5}+= W2 g9 g

CRD(CustomResourceDefinition)
Operatoro] 4] =78 5fi= AFE-A} § 9] 2] ==& F o g .
R R L]

5% CRD2] A} & #738f= 2|29 o 9.

5.6.1.2. Bl 7 #a]

¢z o]

\O'E
Ky
X
Y
3
i
Mo

generate bundle 59 5% 9] --version Fej 2= 302 YES Y4
=8 o vl Eof gst ofu] A A vldL A FZ]

Makefileoj <] VERSION ¥ +& 4§ 312l make bundle % % || 2] 5] generate bundle 3}-9] ' % o]
HYE o 5T e x}ﬁ#q --version Zz 27} 50 2 5=H1jc}. CSV vH-2 Operator v] 7 7
F 95} Operator B AL ¢z o] =35}w A CSVI} Y41t

5.6.2. +5oZ g3l CSV F =

22 o] CSV ¥ == Operator SDK<} #& o] Y4 E vt nf]F~EZ A-&3lo] A2 5 g5t
). o] 2] gt F == gj 1 Operator ¥ r} 3}t CRD(AFE A 9] 2] g 2])d bjs) AFgto] X4 ¢ v el
ol o] 5 9/ 1] .

Operator 2}-§ 2}+= CSV(Z 2] = E] A/ 6]~ vl &) YAML 71 Y& F g 73835 b3 22 d+ 2=
o 7 213} b o] E] & = 7}3f o /1] ). Operator SDK= &+ F=oj4] g]o]E] JL5o] Erx] 5= 7
CSVYY & d2E ZA g
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o HojEo= E e HYg 9 & o CSV =7} 3fAs] Hg 5] et

#57 E+ CSV

)
[r

g a4

metadata.name ] CSV9] i1 ol YU th LKA & FA =S o] 5ol Operator ¥ 7l o] Z =] ofof
yt}(<: app-operator.v0.1.1).

metadata.capab Operator &4 R g o] & 715 £ Yt &4 = Basic Install, Seamless
ilities Upgrades, Full Lifecycle, Deep Insights, Auto Piloto] )<y o).

spec.displayNa Operatorg &<¢l3l= 38 ol &Yy th
me

spec.descriptio Operator 7] 59l 3k 7hsk A 9yt
n

spec.keywords Operatorg A1 3t= 719 =4yt

rr
N
»
2
ul
ul
jins
v
ul

spec.maintainer name % email2 A}-§-3}o] OperatorE #%] &2 3l= AL &

s
spec.provider namec| )= Operatord] FFAY U tH(Lwrz o7 % 37]),
spec.labels Operator j F-ol| A} A}-8-3 7]-3F B YU Tt

spec.version Operatore] <] u] A A 1 JYh(al: 0.1.1).

spec.customres Operatoro| A AL-g-3l= == CRDY Ut} CRD YAML < o] deploy/e] 2l& 739 o] &
ourcedefinitions =3 Operator SDK9J| ¢]&] 2150 2 ¥ Uth 22t} CRD i Y| 2 E Apkol] gl 4
R L= AR dHe] ey

e description: CRD A4 ¢J Yt}

e resources: CRDo| A &8 3= 2 E Kubernetes 2] &2~ Y th(<:Pod 2
StatefulSet ¢ 24 ).

e specDescriptors: Operatore] 918 2 &2 o tj gt Ul s EQJ Yt}
F 5.8. XH x5 CSV Z
! A
spec.replaces CSV o] E0] o] CSVE A gt}
spec.links Operator 2= o Z @] Al o] A 3 #H @ URL(4: ) Aol E 2 E41)L 7tz name 2 urls

AHg-ahe] el LT
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4= A
spec.selector Operatoroll 4 Fe] 2B 9] glaxs A4S = Jde A9 719y
spec.icon Operator 2 2] base64 2 <13 H o}o] Z o 2 mediatypes A& 3to] base64data

d=o g gy

spec.maturity o] M9 AT EYo]oA &4 A =F=U YT -4 9= planning, pre-alpha,
alpha, beta, stable, mature, inactive, deprecated 7} = 3t}

#19] 2} BEo] 1153} 5= vl o] Ejo] T ek A8 8- CSV AFeol4] SHel e = gz,

=7

& A1-83 7] 9]o] H.2 3 oz YAML 8= F Operator =0 x] 74 #4185 9l
.

=

Operator ¢+ 24

5.6.3. Operator v E}l 5] o] ] 4]

Operator 7l ¥ R}+= CSV(& 2] = E] A]v]= Bl F)9] v}t o] ¥] o] 5§ 742 47 5} o] OperatorHub
= Red Hat Ecosystem Catalog 2} 22 UIA-8A} Q1 E] 5] o] ~)9] 7] 52 Sy slsl AL} 7] & F=F
g = 951/ ). Operator mj E} ] o] E] 3412 CSV YAML 37 & o ] metadata.annotations 2 == &%
oo &L= Folg.

5.6.3.1. 9l Za] 7] 5 F4]

features.operators.openshift.io 25 2] 472 "true" X+ "false"” 712 47§ 5} Operator7} X]-¢
3t = Ql= ozl 7] 52 XA 5] ALl A= ¢4 Z£ == Red Hat Ecosystem Catalog o 4]
OperatorHub = 53] Operators 7] 4] & uf o] 2] ¢t 7] 52 ¥ HE G T 5= Ys1]r). o] ot F4.2
OpenShift Dedicated 4.10 o] 3o 4] x]-¢lH 1]}

features.operators.openshift.io 91zl 7] 5 5412 o] 7l vl 7 2] OpenShift
Dedicated o] A] A]-8 &+ operators.openshift.io/infrastructure-features 4/ 2 A}-§& 35}
A o JFA ol Y &2 " o] ¥ AFEHA G o1zl J] s TAES FEGHAL.

275


https://github.com/operator-framework/operator-lifecycle-manager/blob/master/doc/design/building-your-csv.md
https://catalog.redhat.com/software/search?deployed_as=Operator
https://catalog.redhat.com/software/search?deployed_as=Operator

OpenShift Dedicated 4 Operator

ki

5.9. olzzl 7] 5 54
2

=
B |

features.operators.openshift
.io/disconnected

features.operators.openshift
.io/fips-compliant

features.operators.openshift
.io/proxy-aware

features.operators.openshift
.io/tls-profiles

features.operators.openshift
.io/token-auth-aws

features.operators.openshift
.io/token-auth-azure

features.operators.openshift
.io/token-auth-gcp

features.operators.openshift
.io/cnf
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A

Operator7} R E £ 322 £330 A4
ol Bl lg R g v
27 QA FeA A RS A G ok
Operator‘—: spec.relatedimages CSV =2
2-8-35lo] golAAEE F3] #H o]

E
As FEdyo

Operatorol| A 7] & Z 2 Z o] FIPS-140 G-4]
S Feata FIPS RER BHEE T4
21537 #7 gheh o] mE oA
Operator & J,{rrl] H:—
FIPS-140 A= 3 A
Hat Enterprlse L|nu x) &
TEYTH

EEASASY
HEL(Red
SENEEEE

—‘%rﬂjg
o

HTTP_PROXY 2 HTTPS_PROXY
Al B4 W4 E 4-2351o] Operator7} =
o] FEdA A S A A=A
= A gyt sl g st= 7 -5 Operator
ARE A dte JAar=(F D)l

JHU AN

Al

|

e [ AR R =1
i

NE_-{E

ot
T
.ﬂ

Operatord| 4] 2 4# 3 {FY 715 &5 T
¥ sle] Operatorol| A AF&-&}= TLS &5 3}
AFLE FH A AR S A A5, 8l Tt
= A A sleE Y L2 = (operands)E A
Ay

0

Operatorel] A1 CCO(Cloud Credential
Operator)E Al-&3}o] AWS STS(Secure
Token Service)E %3l AWS APIE A}-8-5}¢]
EFZFgEH AT S A=A A7-E AG 7
Ut

Operatore]] A CCO(Cloud Credential
Operator)E AF-&3}o] Azure 2] IDE 53
Azure APIE A}8-3F EE31E 95 A4S A
A3t=A 55 A4 h

Operatorel] A CCO(Cloud Credential
Operator)E A}-8-3}o] GCP Workload
Identity Foundation(WIF)-& %3l Google
Cloud APIZ A}-&3le] EE235lH 21ZS A9
steA] AR5 A A ok

Operatorel] A1 CNF(Cloud-Native Network
Function) Kubernetes 2] 1912 A ¥ 3}+=

A AFE AT

"true"

’ltrue|l

’ltrue|l

"true"

'ltrue|l

'ltrue|l

fr & 3 3

"true" == "false"

"true" == "false"

= "false"

= "false"

= "false"

= "false"

= "false"

== "false"
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z=x A fraE T
features.operators.openshift = Operatorol 4] CNI(Container Network "true" == "false"
.io/cni Interface) Kubernetes Z 2 211 & A &3+

#) o 3-8 A4 T ok

features.operators.openshift = Operatoro] 4] CSI(Container Storage "true" == "false"
.io/csi Interface) Kubernetes Z 2 21 & A& 3t+=

A ARS AFFY ok

Bxpgojolo} SJmE HAE Ge JESOF Fupg e ZAH

Mo

Kubernetes +4]

o1z} 7] 74 0] i CSV o

apiVersion: operators.coreos.com/vialphat

kind: ClusterServiceVersion

metadata:

annotations:

features.operators.openshift.io/disconnected: "true"
features.operators.openshift.io/fips-compliant: "false"”
features.operators.openshift.io/proxy-aware: "false"
features.operators.openshift.io/tls-profiles: "false"”
features.operators.openshift.io/token-auth-aws: "false"
features.operators.openshift.io/token-auth-azure: "false
features.operators.openshift.io/token-auth-gcp: "false”

A 3t ) E9 = 817 o] 0] st Operator %3] (€4 o] &7l 2E)

5.6.3.2. O] o] 3} A& HX] gF= olza) 7] &5 4]

OpenShift Dedicated 4.14--E] operators.openshift.io/infrastructure-features —z5 2] 5472
features.operators. openshlft io Y| 2z]o] A7) Q= F4 2 F A O o/AF Al E =] o] o), FH
FH L A gl Ao] A HA F 2] §E2 A& o F 270 BEF 5 &H .

o] 2 5 4] Operatord] 4] <] €)= 9] = 2] 7] 52 24 3]

g o AlE&AF= ¢ Z& E+ Red
Hat Ecosystem Catalog <] 4] OperatorHub= 5 3j Operator Al

g o]2l3t 7|52 B HE YT

=4
=
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3Z 5.10. O o]y Al = <] &= operators.openshift.io/infrastructure-features 47

FES T

il

a4 A

CNF

chi

csi

fips

proxy-aware

Operatore 712 Z Y Z o FIPS R =E2 £33 FIPS R =2 HH H
= oA 2E S )

ETE IS X Q4o BU MER 2R v Y
ahr QIE Ul HA 271 F 2 514 e E U Tt Operatorel A ®
€ &4 oA E g P

Operator= CNF(Z8H-5-=E vl o]E B U EY A 7] 5) Kubernetes 28] 2
Q& AT o

Operator= CNI(Container Network Interface) Kubernetes =& 291 &

Operator+= CSl(Container Storage Interface) Kubernetes Z 21 131 S |

-
a

rr

T8

FIPS = o A -8 5 RHEL(Red Hat Enterprise Linux
CoreOS) ¥ += RHCOS(Red Hat Enterprise Linux
CoreOS) = 4 3 3}= 7 -5 OpenShift Dedicated & 4] ++
A Q2= x86_64, ppc64|e 2 s390x o} 7] 8] ] of| 4] vt
FIPS 140-2/140-3 % &4 7 ALE 918l NISTo| Al &=
RHEL ¢+ &3} gfo]l B g & A& o

Operator= Z=A] 7 o] S8 2F oM A3 & Ayt Operatore= =
2B 7 ZEAE AR 2 A E 729 OLM(Operator Lifecycle
Manager)oll 4] Operatorel] 25 0. 2 A g3l B+ Z5A] 374 W
HTTP PROXY 2 HTTPS_PROXY = s &3yt 24 874 we &
=¥ 322 =9 Operand2 HEg Y th

A o] Ll= A

apiVersion: operators.coreos.com/vialphat

kind: ClusterServiceVersion

metadata:
annotations:

operators.openshift.io/infrastructure-features: '["disconnected”, "proxy-aware"]’
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5.6.3.3. 7]} A5 =4

r}+% Operator 4]

E5.11. 7]e) A9 5 74
A

==
T

alm-examples

operatorframework.io/initialization-resource

operatorframework.io/suggested-namespace

operatorframework.io/suggested-
namespace-template

operators.openshift.io/valid-subscription

operators.operatorframework.io/internal-
objects

57%. OPERATOR 7] &

A

CRD(A}8-7 A o] 242 g o)) | Z8lel] 24 74 Al
EEATRUT A ATL F1R AREA G o) @ 5 9
w2 535 E U7k o] /lEsto] ve) A1yt

Operator A4 2] 9
operatorframework.io/initialization-resource
F2 S CSV(Z 3 28 Au| 2 v H)o)] F7tete] &Y
FArgA A o] Bl AarE AYFYTh 28 o CSV
] Ard Az L E5 AL} Ao gl AAE YA
2= WA X 7F EA YU T AR YAML 4 o] 2 233}
c ®BZE S s oF Fth
3 oF sh= Al

OperatorZ vj = oteEl YA o] ~5 A

il *61—1,] q_

A B Y 2 o] 2o 7B = A 7] E ALLFlo]
Namespace ¢ B4 E o] jus 2E S 474 Fh

Operatorg A-&3t= dl 283 54 NE2aHAS
wstz] 918 2 A g eolduth dE X
'["3Scale Commercial License", "Red Hat
Managed Integration™]'} Y t}.

Ulol 4] AH8-7F 24 §-0] obd CRDE %734 th.

OpenShift Dedicated 2} o] #l = 2 7+ Al gFo] Q1= CSV2] of

apiVersion: operators.coreos.com/vialphat

kind: ClusterServiceVersion
metadata:
annotations:

operators.openshift.io/valid-subscription: '["OpenShift Container Platform"]’

3scale 2} o] dl = 2+ A}FFo] gli= CSVe of
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apiVersion: operators.coreos.com/vialphat
kind: ClusterServiceVersion
metadata:

annotations:

operators.openshift.io/valid-subscription: '["3Scale Commercial License", "Red Hat

Managed Integration"]’

CRD =%

PR BN L EF )

R R B D PES DEE

5.6.4. A o1-# 1] E9] = 217 o) 4] ¢} Operator &% 5}

A& 59l Operator= Operator 3§ 3} 2] A +H Y EQZ 5= o Zo] &7l 8

ste el 77} 27 AFGE SFAF Tk,

¢4 o] &7l Z=EF X] g 3s]+= Operator 21 Al g}

st= 2 H on)x] FEE 87 W2 @A T

Operatore] CSV(& 2] =] A]H] = vl ) A] O}-2L s=a) gFi]r].

Operatoroj 4] 7] & T3 5l= ] 2 5 9= A& o] =] =
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A& 1} g o,

B z7} o}H tjo] A A~ E(SHA)E 53] X3 H BE ojuj & FZ gL

Operatore] 2 = &

4
o
Ja
Mo
e,
My,
<L
AN
(Y
kg
[
o3
%
12,
QO&
ruql
L
<L
<
]
I
£

Operatoroj] &2 X 2] 2] 27) & Q 5Fx] grofof giijr].

A 27 AFE

[ ]
Operator Z Z A E o] CSV 7} EZ gl o] 51 o5 &} 4= Memcached OperatorZ
Go-, Ansible- & Helm 7] vl = £ ] E o] of & A& gF1]].

ZZA A
1.

config/manager/manager.yaml 5} 2] o] A] OperatorojA] A}-§5}= =7} o] o] x] FZoj oj 3t
g s dge.

o] 5.3. config/manager/manager.yaml 7} < qj

spec:
spec:

containers:

- command:
- /manager
env:
- name: <related_image_environment_variable> a

value: "<related_image_reference_with_tag> 9

RELATED IMAGE_MEMCACHED ¢} Z+2 213 W& g9 gy,

©

docker.io/memcached:1.4.36-alpine 7 -2 # & o]jo]=x] % 2 g 2= &g g}

1,
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X

1= 25 H o] n] %] F%& Operator Z2 A E 559 #d Ho)A 87 vz ZA g
=

Go 7] v} Operator Z 2 3 E o] 79 ]2 o] 9} Z+o]
controllers/memcached_controller.go 7} Y] 33 W& F71g .

9 5.4. controllerssmemcached_controller.go 7} 9 9] of

// deploymentForMemcached returns a memcached Deployment object

Spec: corev1.PodSpec{
Containers: [Jcorevi.Container{{
- Image: "memcached:1.4.36-alpine”, ﬂ
+ Image: os.Getenv("<related_image_environment_variable> ",ﬂ
Name: "memcached",
Command: [Jstring{"memcached", "-m=64", "-
Ports: [Jcorev1.ContainerPort{{

'modern”, "-v"},

ojp|x] F= % g 2E 44 o]

©

os.Getenv gl+Z Al-§ 35} < related_image_environment_variable>-2

s
Faz
b
os.Getenv g+ W7} HGEH R L F¢ ¥ FALLS vy
4 v}, 32 vl 7 s5l7] 7o <related_image_environment_variable >-2
Hdg .

Ansible 7] vF Operator = 2 ] E o] -9 ]2 o] 9} Z+o]
roles/memcached/tasks/main.yml 7} ) of] 217 Wl +E F&7}gl]o].

a 5.5. rolessimemcached/tasks/main.yml 7} 2/ 2] of

spec:
containers:
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- name: memcached
command:
- memcached
- -m=64
--0
- modern
--v
- image: "docker.io/memcached:1.4.36-alpine"ﬂ
+ image: "{{ lookup(‘env’, '<related_image_environment_variable>’) }}"ﬂ
ports:
- containerPort: 11211

ojm]x] = 2 B 2F A g,

©

lookup gF+E Al-§3}9 < related_image_environment_variable>2 &=

gt

Helm 7] ¥F Operator = Z 2] £ o] -2 ]2 o 9o} Z+o] watches.yaml 7} 2/ o
overrideValues =& &7l ].

o 5.6. watches.yaml =} 2] 9] of

- group: demo.example.com
version: vialphat
kind: Memcached
chart: helm-charts/memcached
overrideValues: a

relatedimage: ${<related_image_environment_variable>} 9

overrideValues Z =& &7}g}]}.

©

RELATED IMAGE_MEMCACHED ¢} Z+o] <
related_image_environment_variable >2 A}-§ 35} < overrideValues 2 =Z g 9]

g0,
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]2 o 9} ZFo] overrideValues & = <] < helm-
charts/memchached/values.yaml 7} 2 of] =7}g}F1]].

helm-charts/memchached/values.yaml 5} ¥ 2] oj

I relatedimage: """

] of 9} ZFo] helm-charts/memcached/templates/deployment.yaml| 3} &J oj]
A FE Y EFZe A 5t

o 5.7. helm-charts/memcached/templates/deployment.yaml 3} 9 9] of

containers:
- name: {{ .Chart.Name }}

securityContext:
- toYaml {{ .Values.securityContext | nindent 12 }}

image: "{{ .Values.image.pullPolicy }}

env:
- name: related_image 9
value: "{{ .Values.relatedlmage }}"Q

o —

o} WG A3 = BUNDLE_GEN_FLAGS ¥+ g 2] = Makefile o 57} 3] .

Makefile<] <
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BUNDLE_GEN_FLAGS ?= -q --overwrite --version $(VERSION)
$(BUNDLE_METADATA _OPTS)

# USE_IMAGE_DIGESTS defines if images are resolved via tags or digests
# You can enable this value if you would like to use SHA Based Digests
# To enable set flag to true
USE_IMAGE_DIGESTS ?= false
ifeq ($(USE_IMAGE_DIGESTS), true)
BUNDLE_GEN_FLAGS += --use-image-digests
endif

- $(KUSTOMIZE) build config/manifests | operator-sdk generate bundle -q --overwrite -
-version $(VERSION) $(BUNDLE_METADATA_OPTS) ﬂ

+ $(KUSTOMIZE) build config/manifests | operator-sdk generate bundle
$(BUNDLE_GEN_FLAGS) ﬂ

Makefile 5] o] -2 2-4] 5] cF.
9o] G2 o] = nigLil.

gl 27} o} Y rjo] A = E(SHA)E Al-& 5] %= 5 Operator o] o] X] = ¢]tj o] £ 3]2] ¥ make
bundle 3 32 &35} 2 USE_IMAGE_DIGESTS & true Z &% g1l

I $ make bundle USE_IMAGE_DIGESTS=true
ol Z o] #7l 317 9 A] = Operator7} 25 -2 t}EJ]= Disconnected 4] -2 &7} g}

metadata:
annotations:
operators.openshift.io/infrastructure-features: '["disconnected"]’
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o] o]z} 7] 52 &3 OperatorHuboj 4] OperatorE HE]F & 5 S5

5.6.5. of 2] o} 7] €] 2] & ¥ A4 <] Operator & 3]

OLM(Operator Lifecycle Manager)-& == Operator7} Linux &> EojA] J 5= Ao Z 715 1]
o}. zz 21} Operator 3 <}= OpenShift Dedicated &2/ ~E]oJA] A} ==F A& + Q= 3¢

Operator7} o}-Z o} 7] €3] o 4] 22 = Aa]E X gsl=R] o RE XFT T 5.

Operator7} AMD64 2 Linux o] 2] <] vl g2 x]glsl= 7% Operatoro)] x| ¢l 5= vlg 222 35}

L W CSV(Ze] 28] AH] 2 v)o] #7148 7= As1ith AL H = of7|HA B 29 AANE e
=g e ohe s go] Fo sk,

labels:
operatorframework.io/arch.<archs: supported a
operatorframework.io/0s.<os>: supported 9

<arch>Z x| g 5= L= d3 g}

©

<0s>= X g HE= ExFH = 4 g

b1 74

A7) X A= EE e E 2 HE Y5l G- 7] E A E ) A s =0 Qe 2pE
AR YT A& S0 7]E ] ofd A Yo 4] Operatoro] 77} o}7] &3 & A& 7= U

2] 5+ o] 2] ¢ o} 7] 5/ 4] = PackageManifest APIo]+] 255 st v = 188 7 1] T,

CSVoj os 2} o] ZgHA] &2 &7 7]#F 22 o5 Linux X8 2l o] 3= A48 /2] 1.

labels:
operatorframework.io/os.linux: supported

CSV9j arch 2}¥ o] Z3} 5] &2 -7 7]EF 2 tfs5 AMD64 =g e} o] Q= RAA]E A 2] F 1]
.
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labels:
operatorframework.io/arch.amd64: supported

Operatoro] 4] o2 79| ;= o} 3] &= 24 AAE A Lh= 79 UL o 7 7718 7
F1/o}.

A 27 ALY

[ ]
Operator Z Z 2 E o] CSV7} EZ gl o] Y51

o 2] o} 7] E| %] B 2 FHAE 1} H3}7] 954+ CSV 4] F=35l= Operator o] o] x| 7} uj
HE|~E &5 o]p]z]ofof gy,

Operator7| A s+E Y| E 9] Z FE= ¢ d o] F7] 8HF o)A A= F-& e H F=8f= o]n]
2| &= g 27} of H ] o] A 2~ E(SHA)E Al-§-5}of =] 3f oF g1}

g

[}
Operatoroj 4] =] ¢l 5}= z} X]¢l o} 7] €] %] & 2 A ] gjsf CSV<e] metadata.labelso] =}
U Forgdd.

labels:
operatorframework.io/arch.s390x: supported
operatorframework.io/0s.zos: supported
operatorframework.io/os.linux: supported

operatorframework.io/arch.amd64: supported
A of 7] A = 2 F AAE 771 Fofl= 7] os.linux X arch.amd64 ¥ 3 =

x50 2 F§aoF .

o U w2~ E E=of g ol x}A4] oF 1] &2 Image Manifest V 2, Schema 2 A} S FF== 314 A]

o
. )

5.6.5.1. Operatoroj] tjj ot o} 7] €] 2] & 2 F A A X]-&
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of 2] o} 7] el %] & 2 FHAE X435} Operatoro c}'¥-2 x]g ]} ¥ElZ & o OpenShift
Dedicated <] OLM(Operator Lifecycle Manager)<jA] c}S &=} & o] <] ¢l 1]}

3 5.12. OpenShift Dedicated o] 4] x]-¢] 5= o} 7] €] =]

o7 9l A i
AMDG64 amd64
ARM64 arm64
IBM Power® ppc64le
IBM Zz® s390x

3 5.13. OpenShift Dedicated <] 4] %] ¢l 5= 24 A A

=4 AA 24

Linux linux

2/0S zos

o} £ vl 7 ¢] OpenShift Dedicated = 7] e} Kubernetes 7] ¥} v Z ojj 4] = O} Z o} 7]
gz 9 29 FAAE XS T Qs

5.6.6. A 2L ] ¢ 2 o] = 4F

o2 Operator:= 57 ] g =5 o] 2o v Z5} A1} 53 v g/ 27 o] 2of] B 2] 27} glo]of A g =
ZFE ] o), A] H A =8 #H o 4] 8¢l = 7 -2 OLM(Operator Lifecycle Manager)2 7] = © = Operator
o Y2 o] X ]2 AF G A HAZEH o] ] g 2Fo] 22 A g

Operator 2}-§ %)= €3} = tj ¢ v 9 =5 o] =& CSV(F 2] =E] A v] = v]H)2] &2 sEA] 3} o
Operator§ © 2 &3] ]9 HF v ol =w]o] =& Ao] & 7= L& 1]r]. OperatorHub= A}-§ 5}
Z 2] =] Operators F7}s}d H3] ZE2A = o F F&oA M3 Z2 g e A ke v 9=
o]~ E AECE AL 7 s

g

[}
CSV9j 4] operatorframework.io/suggested-namespace 4] 2 ] oFd ] Q] = o] =~ Z
H g
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metadata:
annotations:
operatorframework.io/suggested-namespace: <namespace> a

Aok v 9] 27 0] 2 HF F] T

5.6.7. 7] = H97]F Apg3pe] oM v] 9] 2 0] = 4

o/ Operator= Z1IEE Za] ¢l =04 7 J P& 3 o Z o §5 v Operator x}7 o #] Pod A} 2Fo)
4] nodeSelector & {733} +d T + Qs

FE ] 7 Fa] AE 757 7]E nodeSelector 7} 5 =351x] 2FE-= Operator7} &l &) 5= ] 9] X5 o] =
o 7|2 xE Her]E FFG 5 g J|E = JY )= Fe 2 RGO PHlsl o Fal~
E] 7] E zFo] Operator ij] ¢/ =] o] = 2] Podo] -85 ] &t&1]tf.

OperatorHub E A}-§& 3} o] Z2]~E| o) OperatorsE &7}l H3] Z 242 Foj § ZEox] HA] =
Z 2o A oFd v J 2T o] 25 AF o F Ao} A oFH v g 25 o] 2= CSV(F 2] 2 E] A{H] = v]
)l Z3Hd YAML 2] v ¢ = 5] o] = mf 1] w]| 2~ EZ A& 5}o] Y FH 1]

g

[}
CSV9jJAx] Namespace @ E 3] E o ] st ojj L] 5] =~ E Z Al-& 5} of
operatorframework.io/suggested-namespace-template < &g g1 ol. of5 #Z2 ij] g =5
oj& 7] E xr HE 7|7} ] d v Y2z o] = o Ao g gt mji]H A E @],

metadata:
annotations:
operatorframework.io/suggested-namespace-template: a
{
"apiVersion": "v1",
"kind": "Namespace",
"metadata": {
"name": "vertical-pod-autoscaler-suggested-template”,
"annotations’: {
"openshift.io/node-selector": """’
}
}
}
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A oHE ] ol 2T o] 2 F Fg g

suggested-namespace % suggested-namespace-template =47 o] CSV
o] 2= 9l -9 suggested-namespace-template o] -2 ¢}1]}.

5.6.8. Operator =7 &3}

OLM(Operator Lifecycle Manager)<j 4] = Operatoroj OperatorZ # 2] 3}+= 5 9F OLM 5 Zo] & 3F
& 0|A= BF SIS Hasp= YL A g 7]EH 22 OLM2 Operators & | ¢ o
OperatorCondition CRD(A}-§-3} “gd 9] 2] == F9])E 44 g1] ). OperatorCondition CR(A}-§- <} &
9))ol] &g E £l nja} OLMS] & 2fo] Z-Fs}A WFd.

o

XJ
Z]

Operator = 72 =] ¢l 5l2] W Operatoroj 4] OLMojj4] 4% 51 OperatorCondition CRS 2/ 7 i}
= Y45 7 glofof g

=9 272 gL

dn
o,
AN
Ny
L
o,
L
Uy
03
oY,
]
I
J

o] 2+9].2 operator-lib 2}o] H 2] 2] & A}-§31o] =8 & = 9l4=1]t}. Operator -4 2}= 2}-o] H 2] 2] o]
4] Z 2] 2] <] Operator 1 -3 OperatorCondition CRojJl 2j 4]} 5= %= = Operatoroj controller-
runtime Zzalo] ol EE A 8 4= 9l&1]}.

2l o] H 2] 2] o] x] = & ¥} Conditions 91 E] 7] o] =& A] g $F1] }. o] ¢l 7] o] == OperatorCondition
CRojJA] O}&3] 7Z+& ) © & conditionType2 Get & Setgli] .

Get

Zlo] Hzlal= E5 AL 714 9 7] 95 controller-runtime 2] client.Get g/~ AF-& g1/}
o] $}49jJ= conditionAccessora] 9li= types.NamespacedName -3 5 2] ObjectKey~} & 2 §}1]}.

Set

3 x7o] JefE 9 o] Es}7] 93] o] H 2] 2]= controller-runtime ¢/ client.Update g
& AF& 3] o). conditionTypeo] CRD g 2 ¢ 77} By i)
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https://github.com/operator-framework/operator-lib/tree/v0.11.0
https://github.com/kubernetes-sigs/controller-runtime/tree/master/pkg/client
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Operator= CR<] status 3}¢] 2]&2vF 53 & 5= 951/ r]. Operator= £ 712 Egsl =5
status.conditions o] @ o] Z AFA 5} AL} Qo] EgF 5= QlLL]o). 2 A Y= F=29] 2 @l Halo g

a‘};(]-xﬂa‘} L'z]_g_ o ‘,_?,7/‘ E%I =71 GoDocs= zlzo}/‘_s]/x]_g_

37

Operator SDK 1.36.1-2 operator-lib v0.11.02 <]-¢ g1] }.

A 27 ALY

[ ]
Operator SDKE A}-§ 35} 4% 3t Operator ZZ 2 E 9]1] 1],

g

o
N
&
=
Ny
{

Operator Z 2 3] E o] ] Operator £ 712 &3}t ¥ o}

Operator = Z 2] E ©] go.mod 37} ¥ o] operator-framework/operator-lib=S- 2 2}o] H 2] 2]
Z FIgh o,
module github.com/example-inc/memcached-operator
go1.19
require (
k8s.io/apimachinery v0.26.0
k8s.io/client-go v0.26.0

sigs.k8s.io/controller-runtime v0.14.1
operator-framework/operator-lib v0.11.0

)

027 -2 4 7= Zej 3 Operator =2] o] R}A] Y Y A}Z 5 o]}

controller-runtime Zz}o] 9l E Z 5]-g g1/}

conditionType<- 5/-& g1 t}.

Condition ¢/ E] 7] o] =~ F vF2lslof £ 7S o] ESfA L) o9 ]
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OLM-2 & A Upgradeable =72 <] ¢l 5}2 = Upgradeable =7 o] 24
Fo] 25 ¥ + Awdr. o F EH o2 dwH.

I
e

F gl olE]

import (

apiv1 "github.com/operator-framework/api/pkg/operators/v1"

)

func NewUpgradeable(cl client.Client) (Condition, error) {
return NewCondition(cl, "apiv1.OperatorUpgradeable")

}

cond, err := NewUpgradeable(cl);

o] o Ao x]= 73 Condition2] ¥l condZ 4 5}+= & NewUpgradeable 45 <} 7} &
7}Z AF&-H Y} 2=t cond #-o]= OLM Upgradeable = 7S 3] 2] 5}+= d] A8 7 Sl+=
Get & Set ¥ o] ZgHg 1.

Operator ¥ Ej

5.6.9. Webhook g <]

Operator 23 z}+= Webhook = 53j] 2] =25 @ HA E x|+ of %] 35132 Operator 71 EZ & o A]
o] & | e]sl7] Hoj g|22E ZFZ A 7], 77, 78 e AR 5 51 . Operatore] 7] webhook
7} A& € ] OLM (Operator Lifecycle Manager)2 o] & 3+ Webhook 2] 2} o] 3z Alo]Z2 Azl e 4+ 9]
Zioh.

Operator2] CSV(Z 2] 2 E A/ H] = vl d) 2] 20 = tf% 7 F 9] WebhookE g 2] 3+
webhookdefinitions 45 £l e + w1

521 Webhook(

o

ol
X
3
&

1] 3] Webhook

8

g

Operator CSV <] spec 44 o] webhookdefinitions 4] {2 3=7}5} 2
ValidatingAdmissionWebhook, MutatingAdmissionWebhook 5+ ConversionWebhook
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type = A}-§-5}o] Webhook g 2] & Zgtelt] ). ohs d A= 4] 7}X] 7 2] Webhook7} 227

EgE o] s .

Webhook = 3z gF3sl+= CSV

apiVersion: operators.coreos.com/vialphat
kind: ClusterServiceVersion
metadata:
name: webhook-operator.v0.0.1
spec:
customresourcedefinitions:
owned:
- kind: WebhookTest

name: webhooktests.webhook.operators.coreos.io a

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: ValidatingAdmission Webhooke
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
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sideEffects: None
webhookPath: /validate-webhook-operators-coreos-io-v1-webhooktest
- type: MutatingAdmissionWebhook G
admissionReviewVersions:
- vibetat
-vi
containerPort: 443
targetPort: 4343
deploymentName: webhook-operator-webhook
failurePolicy: Fail
generateName: mwebhooktest.kb.io
rules:
- apiGroups:
- webhook.operators.coreos.io
apiVersions:
-vi
operations:
- CREATE
- UPDATE
resources:
- webhooktests
sideEffects: None
webhookPath: /mutate-webhook-operators-coreos-io-vi1-webhooktest
- type: Conversion Webhook@
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 6

8] 51 WebhookojJ 4] t] 32 2 3}= CRD= of 7] o) 9lo]oF gFi]t}.

#<s 5921 Webhook ¢/ 1] r}.

w7 221 Webhook.
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1] 31 Webhook ¢/ 1] .

z} CRD <] spec.PreserveUnknownFields <4< false 5= nilZ &3 of 3]}

Kubernetes & % ]:

5.6.9.1. OLM<] Webhook 3Z&] A}lg}

OLM(Operator Lifecycle Manager)2- A}-§ 35} OperatorS Webhook2} ¢}7] wj ¥ & mj = O} 22
g2l sf oF g}

type ¥ == ValidatingAdmissionWebhook, MutatingAdmissionWebhook &+
ConversionWebhook & 3l 1} = &g sjoF gFjr}. z2]=] o H CSV7} & uj st GAo vj=]H
1.

CSVojl= webhookdefinition2] deploymentName & =oj] ] 3> gl o] Fo] 72 v Z7}
E g o] oF gt

Webhook 7} 4% =5 1 OLM-2 Operator7} vl 3 = Operator group =} ¥ x| 5}= 1] 9] 2 7] o] » o] 4] F
Webhook~} &F-& sf+=%] gl% ]

o
ol

15 713 A oF =24

OLM:2 7} u] 9] s}1}2] CA(215 7]8)E A1 33125 745 0] & 1]t vz CAE 45} v}
P E i )& go APl A ]2 2lo] ZApo] F =gl o] AFg H A . A oheF 2
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https://kubernetes.io/docs/reference/access-authn-authz/admission-controllers/#validatingadmissionwebhook
https://kubernetes.io/docs/reference/access-authn-authz/admission-controllers/#mutatingadmissionwebhook
https://kubernetes.io/docs/tasks/extend-kubernetes/custom-resources/custom-resource-definition-versioning/#webhook-conversion
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TLS 915:4] 72] o] mjE ] v} £ EFH 1]}
(/apiserver.local.config/certificates/apiserver.crt).

TLS 7] 7 o] vl Z o] nl 2 E H 1]} (/apiserver.local.config/certificates/apiserver.key).

5=°] Webhook & Aj oF A

Operatoro #] Ze]=EE &8 7 gl JuZ 745l L W57 913 OLME 591
Webhookol] g2 73 oA 05 23& 7lZ2 4= -2 CSVE g7 o TAof vj X g,

RE 252 gjyoZ 5= 23

operators.coreos.com 252 O] 30 Z 5}— 23

ValidatingWebhookConfigurations 5=+ MutatingWebhookConfigurations 2] ==*Z 0

Ao Z 5l= 9 F

1] 31 Webhook A oF = A

OLM: v18 Webhook 9] 7} t}-3 ]} Z712 &5/ G 79 CSVE A s+ g w4 57t
.

1] 31 Webhook~} $l+= CSV= AlINamespaces &3] 2= vt ] gl st + Q1.

1 31 Webhook<j 4] t] 32 Z 5}-= CRD:= spec.preserveUnknownFields & = 7} false &
= nilZ d7g =5 o] glofof gjr.

CSVoj g o] 5l ¥l & Webhook+ 243§+ CRDE o] 32 2 3o} g}t

*]gE CRD2] 7] Z&]El o= sf}o] ¥d Webhook?t & + U1

5.6.10. CRD(A1-§-5} 3.2] 2] 22 §2]) o] 3]
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Operatorof A] Al-§ & + Q1= CRD(AFER} § 9] 2] Foj)ol= F 71X 73 o] Sl sff= 1
# CRDo] 2 012 i} o] &ak= H+ CRDY 1] ot

5.6.10.1. 27 CRD

Operator7} H 25 CRD(AI-& R} B9 e] &2 F2))i= CSVoA] 713 Fadt HEQLr}. o] 2 E5
Operators} 4 RBAC 73, 4% #2] ¥ 7]E} Kubernetes 7] 7} 4;7/7} A3 .

Operator:= o/ 2] CRDE A}-§ 3] 7|'F S 317 Hd 6= A o] dvr 9oy @ HA E o] 7]
HlojElHjo] A 74 W 2 9 HA Eo] HAB 4 E Z§ 5). z}z}-2 CSV 7o 1} 5 o]of gH]r}.

#5.14. 25 CRD &

Description

Name CRD9] A A o] FYYth 255
Version I e HAE APIe] A A Yt a5 5
Kind # Ao A 2 4 9l CRD o] &1t SR
DisplayName Aol 912 4 9l ¥ A 9] CRD o] &%) UtH(¢l: MongoDB =4 3=

Standalone).

Description Operatoro| 4] o] CRDE A}&-3t= o] ek 7heksh A = I g
£ CRDOA Al Fat= 7] 5ol th gk A= Juoh

Group o] CRD7} &3t= APl 25 U (- e ALgk
database.example.com).

Resources CRDol = 3}} o] A4+ ¢] Kubernetes S B A E §-& o] l5xUch. A9 A3}

o] & & g2 2 resources A Ao d o] £4 s do] Fa
g F e CHAE £ o T Aol Ao dAstE WE S AL
ol Al H U Tl Hl o] Bl W o] 25 E A8k AW 2= e
Al T3).

oA zEY oAt BE 5 AA H5o] obd, 1§ o
A Fod eBAED UGS ol THUTH A2 5ol LS
G W B S A ek 74 We vdatA
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2 A= Description =4/ 8 A5}
SpecDescriptors, o] # 3 A ™ 2} Operatord] 54 98 = ZHoA] H= A} el A}k

StatusDescriptors &= 7 7173 F 2.3 UIS YEl & Y 9 Y o} CRD A&

. 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
AE 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 E o] status £ =j 3}
s g FxdYch

e ActionDescriptors: ¢ B A Eo A 88 = Q=
2ol i gk Pt

Yot

REAYAE e AES ALET F 9

o

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

e Path: o] Ao A st QEAE ] Ho 2
TEE ZE=E A=Yy

e X-Descriptors: o] A x}2] "7] 5"} A& Ul +
4 845 24 s ol A8y ok OpenShift

Dedicated ¢] 3= React Ul X-Descriptor & %-&
openshift/console ZZ A E = x4 4] 9.

Autx o 7 g zlof off 3k 2}A) 3 U] 82 openshift/console
ZeAEs FEINA L.

oS Ao Al = HoF I 74 wo] Fe = AR AR} 9] g o] H sl Av]~, JE X G AE,
Pod, 7% 5L ¢ 7 *E & o]#3}= MongoDB Standalone CRDE 1 of #1]t].

H 4% CRD<9] <

- displayName: MongoDB Standalone
group: mongodb.com
kind: MongoDbStandalone
name: mongodbstandalones.mongodb.com
resources:
- kind: Service
name: "
version: v1
- kind: StatefulSet
name: "
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https://github.com/openshift/console/tree/release-4.3/frontend/packages/operator-lifecycle-manager/src/components/descriptors/types.ts
https://github.com/openshift/console/tree/release-4.3/frontend/packages/operator-lifecycle-manager/src/components/descriptors
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version: vibeta2
- kind: Pod
name: "
version: v1
- kind: ConfigMap
name: "
version: v1
specDescriptors:
- description: Credentials for Ops Manager or Cloud Manager.
displayName: Credentials
path: credentials
x-descriptors:
- 'urn:alm:descriptor:com.tectonic.ui:selector:core: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.

5.6.10.2. ¥4 CRD

7]} 85 CRDYJ °]=3}= 31-& d & o2 J4 Algo]nj 7] Operatore] ¥ 9] o] o &
OperatorE 7] 43l &G 7FALE Al & &l 2 5= & A& 3l 7] 2] oF =X g

o] of] g gt o Z= of Z2] A o] 42 417 5} (etcd Operatorof A]) 218 o A& eted F2] =
E|E &3]3}, b o] 5] %] g< ]3] (Postgres Operator<j <) Postgres tj o] E] #] o] =& H X & 5= Ql+=
Operator7} 951}

OLM(Operator Lifecycle Manager)-2 o] 2] 31 & 7 Al &2 5Z35}7] 95f F2E oA AF-& 7}5 6
CRD ¥ Operators &4 g} & gt vl o] = g7 Operator= ¢ 5}+= v] 9] = 7] o] = vj] o 4] A] ZF
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¥ 3Z 7} Operatorof 4] &2 st Kubernetes 2] =25 44, ZA]L, 78 & 7 A =5 AJH] = A g o] 5 H
Lo

U= Description B 5=/A 9 AL}
Name 23 CRDE] A4 o] FYYth 454 5
Version g e BAE APIS] ALY a4 5
Kind Kubernetes ¢ B A E Z=3d Yt} iR e
DisplayName Abge] 818 % 9l CRD WA gj U th P4 G
Description T aavtd oplgAd o8 A& e 2P LE FE

2= CRD 9~

required:
- name: etcdclusters.etcd.database.coreos.com
version: vibeta2
kind: EtcdCluster
displayName: etcd Cluster
description: Represents a cluster of etcd nodes.

5.6.10.3. CRD ¢}z o] =

OLM-2 CRD(A}-§-A} g9 2] g 9))7} B9 CSV(F 22 E A/H] 2 Bl d)o)] <=3}
5/‘/ %’—71—51'/01 a_"L]E,l CRD7} 0—7!':'77 CSVO]/ —"o}——ﬁoo]]'_ E]-_—J,}7I- 5}_’771_?_1._;51__§_E_,L_—._ %-—-,Z'—gl‘
m] CRD7} ¢/ z2] o] =F 1]}

4 CRD2] 7] & A]H] 2 v]d-2 2= 4] CRD 51t

CRD A& v A7} 128 7]Z2] 1 JAH2 EE AR} § 9 #]42 4 CRDE] A5
27 upol tjsl 75 e u 57§

5.6.10.3.1. ] CRD u] d &7}
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g

Operatoro] A u] 4 2] CRDE #7}el2] vl the-& s §h] .

CSV2] versions 4] o] A] CRD 2] 520 A 352 =7}g]].

o] & Eo] g4 CRD9) vl 7 vialphato] gl 32, A B]F vibetal2 &7}t & A ~Ez] %]
vl @ o 2 F Al sl H vibetal o] A 3522 Fo}gi] ol

versions:

- name: vialphat
served: true
storage: false

- name: vibetatl
served: true
storage: true

A FE 9T,

CSVojx] A v] 2L AF-& 6} 3 5l= -9 CSV<] owned 44 9= CRD2] F=% v] o]
o] EXE Y =A 39l U‘H’E}

customresourcedefinitions:
owned:
- name: cluster.example.com
version: vibetal a
kind: cluster
displayName: Cluster

version< ¢ gl o] E gL},

9ol =5 CRD ¥ CSVE w52 ) H L]k

iy

5.6.10.3.2. CRD 1] A A} =0t = = 7

OLM(Operator Lifecycle Manager)j 4] = CRD(A}-§ X} 5 9] e] £ g 2o])o] A3 vl LS SA] A A
3l= AL 5] 83517 51} gj:l CRD9] served ¥ & E falseZ 735} O o] 3 A& EHX] &= CRD
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Wdg vl vy esof ]l 2B F4 CRD 928 o] E o)A A FHA] gz mdL AAL 5
&1/t
EL-97E

=9 v]l 9] CRDE AHg F9sl A A5l W &2 7 7ol

of m2lo] O o] § AFEHA| gon] F& Y zao]Eo)A AAE 5 gL e
o] ¥ ALE-F A G WA S AFHA oz EAFUT. & SY LT 2

versions:
- name: vialphat
served: false a
storage: true

false = &g g1l

"
%o
o
of\
R
i
N
r
3,
&
=
»
S
Q
o
R
2,
<
oy,
<
»
S
Q
o
R
A,
o
&3
ol
R
3
lo
|
3
8]
)
I

versions:

- name: vialphat
served: false
storage: false a

- name: vibetatl
served: true
storage: true 9

storage == % d3s}7 ¢ o] E gt

CRD9j 4] storage 1] o] 7|1} o] Bl F o] QH 5§ vl #L 4] 7] 5}2] ¥ CRD
4tej o] storedVersiondj 4] 3] G B] F -2 A 7] g oF g}1]c}. OLM2 ] g vl # o]
A CRDYJ o o]y =AY 5}A] = A o2 Gx]5}H o] ZS T+ g
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?] ¥d Alg e Z CRDE ¢/ zdo] =g,

o]0 A= Y za] o] = F oA A AE ] gh= v d& CRDIA e 5] AA T 5 A%
ok o8 5Y G-2F 24

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

CSV2] owned 449 4] 72 5}<= CRD 1] d o] CRDOJA] 5] 7€l 7 52 &7 ¢rlo]=
=] el

5.6.10.4. CRD g =3

Operator A}&Aji= B4 347 {8 348 2 9loJof gF1]r}. 2} CRD(AFEA} 3 2] 2] 2= J2))
o ] @ & =209 alm-examples 2} 4#2 FHz 74 AEE A FT 7 dF o A&} F}=
A8} F oS = Y2 5 FEE U7} o] gEd o) oja] A2 G

FEZ=2oz 250 o 2 5 CRD o] 2 Kubernetes ¢ E 3] E ] 5] 5 metadata &

2 714 o A| o) 4] == EtcdCluster, EtcdBackup, EtcdRestore o) tj st &l Z 5 2 ] Z§1]}.

metadata:
annotations:
alm-examples: >-

[{"apiVersion":"etcd.database.coreos.com/vibeta2", "kmd" "EtchIuster
{"'name":"example","namespace"’:
{"'size":3,"version":"3.2.13"}},
{"apiVersion":"etcd.database.coreos.com/vibeta2","kind":"EtcdRestore","metadata’’:

{"'name":"example-etcd-cluster"},"spec’:{"etcdCluster”:{"name": "example-etcd-

"o, "

'metadata’’:

o

<operator_namespace>"}," 'spec'":

cluster"},"backupStorageType':"S3","s3":{"path":"<full-s3-path>","awsSecret":"<aws-
secret>"}}},
{"apiVersion":"etcd.database.coreos.com/vibeta2”,"kind":"EtcdBackup"”,"metadata’’:

{"'name"’: "example-etcd-cluster-backup ,"spec”:{"'etcdEndpoints":["<etcd-cluster-
endpoints>"],"storageType":"S3",""s3":{"path":"<full-s3-path>", ":"<aws-
secret>"}}}]

L)

awsSecret"":

5.6.10.5. Y2 o HA E #7]7]
Operatori= 545/ 95 7] §]3] v] %522 CRD(AME-A} 9] 242 3 <))& AM§-ah= Al o] ot
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A ejrjr]. o]zl gt © HA E = AFE X} FX-§ o ofr]n] Operator Al&A}N A E5E = T A
=o] gjo]E Hjo] = OperatorOII,_ AF-& 2] 7F replication: trueE Al-§35}<f g o] E] o]~ @ H
3} nf oj i} A4 == Replication CRD7} 91-L 5 9151}

5
E

N
L)

o My

=

Operator 2% x}-= operators.operatorframework.io/internal-objects 472 Operator<] CSV(Z
2] 2 E] A H] 2 ] d)ol] F7}516] A§ ) Zapg o] ofH A1§ A} eIl o] = 4] CRDE %2 + 1]k

ZZA A~

1
CRD 5 3} v 2= ZA]3}7] do o) EFe]7o]dE #e]sh= vl 228 5 A+t 3
Y EE 7 o] CRO] 8] E& spec E5 9 pH¥ == 8¢9 r}(Operatoro] =& 7} ¢

2.

operators.operatorframework.io/internal-objects 5=4]-2 Operator2] CSVoj F7}5}of A}
&3] olEjFj o] 2o A] w2 Y H ¢ HA EZ ] }] ]

R o B E F4

apiVersion: operators.coreos.com/vialphat
kind: ClusterServiceVersion
metadata:
name: my-operator-v1.2.3
annotations:
operators.operatorframework.io/internal-objects:
‘["'my.internal.crd1.io”,"my.internal.crd2.io"]' a

5.6.10.6. Z+ A& g o] g]2= =7]5}

Operator7} 24:13] 25571 S| = AFEF7F LG B 9] 2] 228 S 2E 2o F F 7 2 F1]
o 2e1} AFEAI} B2 O Y §F FL2E GO ok Y AF = Ho] o]EE 7 Al

Operator 7J] 2-x]= Operator & %] 5=oJ] operatorframework.io/initialization-resource = CSV(Z&/
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2] AE) 2 v]H)o) Fo)ste] B B AFEA} § ) g £2E A 7 gk 28 g CSVel Al
28 PEL S Foll A8 B P £2E YH s A EA G FA = FA & P hnE

27]8 5= o D28 A YAML 3§27} 5 -8 @E 5 0] E g5 o]} g},

OpenShift Dedicated €] =& 9] x] OperatorE & x| ¢t 7 o] 4] o] g2 5] CSVoj A 3*d =

2 A1g oo B 2niE Y Sals W AA) F EAH L

g

[}
Operator2] CSV<j operatorframework.io/initialization-resource 542 &7} sfo] &2 3t
AF&AF g o] ]2 2F G g . o & o] 05 74/ StorageCluster 2] == 44 o] H Q3

22 HA YAML g 2] & ] 3 g o

27]3] Han 74

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

name: my-operator-v1.2.3

annotations:
operatorframework.io/initialization-resource: |-

{
"apiVersion": "ocs.openshift.io/v1",
"kind": "StorageCluster",

"metadata": {
"name"”: "example-storagecluster”

b
"spec": {
"manageNodes": false,
"monPVCTemplate": {
"spec’: {
"accessModes'’: [
"ReadWriteOnce"
I
"resources’: {
"requests’: {
"storage": "10Gi"
}
}J

"storageClassName": "g

}
}
"storageDeviceSets": [
{
"count": 3,
"dataPVCTemplate": {
"spec": {
"accessModes": [
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"ReadWriteOnce"
]J
"resources": {
"requests’: {
"storage": "1Ti"
}
},

mw,nm

"storageClassName"': "gp2",
"volumeMode": "Block"
}
}!

"name": "example-deviceset",
"placement’: {},

"portable": true,

"resources’: {}

5.6.11. API x] H] = o] 3]

CRDs} vl 37}=] 2 Operatoroj A] AF& 8 + = APl A]B] =0 = F 71X 73, 5 H3 X BT} 9]

Zii.

5.6.11.1. 3 API A] 8] =

API A] B] =7} CSV o) £35}i= 3 -7 CSV+i= 3] G A] ] =F X] ¢l 5]+= 3} api-server ¥ 5 G A] H] =9
Al A o= GVK(z&/8] F/557)2] v Z o bjsf ’5%157/‘# [ Za R

APl j ] 2= A gl 2@/MAY R 2foA §EHn AFE Aoz = Gt FFE
1) 7] Slal o2 ¥ G E 5 ik

3 5.16. 23 APl A]H] =~ H &

Description

Group AP X 8] 2ol A A -8k 15 9 TR(el: D g
database.example.com).
Version API A 8] 2] 814 )Y th(4l: vialphat). REpa
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Description

Kind API A 1] 220 4] 7l g8l oF 3= £ F U o 042
Name A g5 APl A 1] 0] B4 o] B9t} 0%

DeploymentName  CSVeA] B e]a v ¥ o] 80 2 AP| Au] 20| |G th(r 5 F&
APl M H] 2 9] ¢ F4=). OLM Operatore CSV B 7 ©HA|
=<k CSV el InstallStrategy ol A o] &) d A3l
Deployment 2} <2 Ak & 25 4 gl 4 CSVE "4
2] FH]" G A 2 A g shA] gF o

DisplayName Abgrol 812 o )l WA o] AP A H] 2 o] Y Th(d: qd5 35
MongoDB Standalone).
Description Operatorell A o] APl A B] =25 A}-&-&}& Wy o) o 3 7-e-3h qd g5
A == API A H] 20 A A8t 7ol g A8 At
Resources A}g 591 APl A 220 A Kubernetes S BAE G828 3k 7) A ALg)
o]/ Bf3taL AdF Ut o] 2] §F 52 resources Al M of] 1}
Fxo] ZAl Ao BT s QEAE L= of ZE A o]
doll A st= WS AR A A LY Tl v o B | o] =
g B MUl e A FE).
LAZEH oA e BE FEo HA HFo] ofd, AH8- Ao
Al sadt e BAER UIste Ao FH5UH o & 50 AHS
A7 RS F e HE B E At 4 B dEEA
BEE Gy
SpecDescriptors, HAHo 7 B CRDY 5L gyt e Abgk

StatusDescriptors

ActionDescriptors

5.6.11.1.1. APl A B] = ] 2> 4]

OLM(Operator Lifecycle Manager)-2 z}z}2] 3733t H 45 APl ] 8] 2= oj] gj3&j] x]v]2 = API 4] B] =
gL 25 Yy spAY WA g .

AJH] 2 Pod #18] 7] = API A] 8] = & & o] DeploymentName & =9} ¢ X]5}= CSV Hj Zj
Al FAFgH o]

2} 4139 tfall Al CA 7)/215A] 4-o] 445 7 base64= o725 H CA vlZo] 7} APl A]H]
2 g azo) EFHE .

5.6.11.1.2. APl A u] = %] & 91 54]
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OLM:2 % 3 API A H] 27} H 2] 8 mjojo} A g 7]/Q15A4] 42 Yy g A& A5 A= Y5 H
Service 2] =9] $2E o] 2L Zgtsl= CN(Y ¥t o] F)o] gl o r] s'sh APl A]B] = 2]s2~of EZ g
CA ¥iE2] 7 ¢l 7] 2 A g gt

o] FA] = H Z 1] 9] A5 o] ~of] 23 kubernetes.io/tls<] ¥ oFo = ] zF=] 77 APl AJH] ~ & 3 9]
DeploymentName ¥ = ¢} 2/ %] 5l+= CSV 2] Hj3Z B & 49 apiservice-certe]i= E5Fo] A}52o 2 F7}
Hild.

ofF] EA )R] = -7 o] Fo] YA = EF rF2ERE G ufE e B HE o]y FrFH Y.
Z2e|H AR} B Q3 o] FOoE BF nfEES GOl HEAIER Jo] FEZ 7 AFE TS
Ao Y H BF ofLE9 F 2+ 7]F 2 o Z /apiserver.local.config/certificates o] 7] & 2 31 7
29 J]E BF vl E= wAHYd.

5.6.11.2. 25 AP| A} 8] =

OLMe 532 A E517] ol B B CSVo 41§ 7158 AP AJH] 27} 2l 8.2 8 GVKE B3
A 5 A=A FAF T o5 5ol CSVi= 115-55] gk APl AJu] 20 4] A gl 55 F570] o]

£ 5.17. ¥4 APl A] 6] £~ H =

0 A= Description

Group AP| 8] 220 A Al g sk 2H YU THel: P4 G
database.example.com).

Version APl A u] 2~ 9] A Y th(d: vialphal). 7 g5

Kind APl A 8] 20l A A F-8fl of &F= F /U YT a5 5

DisplayName Aol 912 4 9l WA 9 API A H] 2 o] S Y th(el: U4 G
MongoDB Standalone).

Description Operatorell A o] API A 8] 22 A& &F= W o o 31 7hesh qd g5
v = APl A B 2ol AM Al 3 st= 7] sl thdk A dyTh

5.7. ¥l& o]o] x| 2]

Operator SDKZ A}-& 3o OLM(Operator Lifecycle Manager)<j <] OperatorE W& & &) o = 57]
2|, w3, ¢ z8o] =3 + 1.
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Operator ZZ A Eo] A& ~7]ZF g I g ~E 52 ¥ g5l Operator SDK CLI 2]
Red Hat =] ¢l v] 72 ] o] 3} A& 5 <] gto ] gk% OpenShift Dedicated 2 2] o 4] A
A€ o] g 1] t}. Red Hat2 & &a]2 o] ZaLo]Z Fot o] 7] 5ol tj et v]z 3 2
2] g2 A F5}A] gk o] 752 1 o] ¥ M A}FLS W] gkonj FF OpenShift
Dedicated & ] = oj 4] A 7| 1] }.

4] Operator 22 5 EZ 44 3}= tj] Red Hat x]- g B] Zl <] Operator SDK= &35 =]
51/}, 7] Operator Z 2 3 & 7} 9l= Operator 24 xl-= OpenShift Dedicated 42}
g}7] 2 2] =¥ Operator SDK CLI & v] d2 A} &3]o] ZE2AEE §X] FAa]sfx FH L vl
Z19] OpenShift Dedicated = tjj 3} 2 = 5}+= Operator 2]~ JF & + Q151

Operator 2z Z F E o] 0} .S 7H2 A @ 7] o] o] x| = ] o] ¥ Al HA] F1]]. o]
2 gt 7] 12 o]mjx] o] HElQ) 7] @ 74 APl= ]2 4§ 2 CVE 24 52 5= o A
& 2]l Hdd.

Ansible 7] ¥F Operator 2 & E o] 7] 2 o] o] z]

Helm 7] v} Operator *Z 2 & E o] 7] 2 o] u] x|

) 15 A] = AFYE 52] #a] o] t s 2} § ] §-2 Operator
SDK(Operator Framework) & &l A] 2.

5.7.1. Operator ¥l =

Operator ¥l 5 & 4] Operator SDK % Operator Lifecycle Manager (OLM)2] 7] X 5j 7] x] mjA] =
¢/ 1] o}. Operator SDKE A}-§ 3] Operator ZZZ ] E E v = o] o] x] Z Bl =5} 7 FFA] 5}o] OLMdjA]
OperatorE 1§ 4 w1 o

A 27 ALY

[ J
7l @F 9] =2 ~E]] o] { o] Operator SDK CLIZ} & =] &

OpenShift CLI (oc) v4 o] o] ¥ X]E
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Operator SDKE A& 3] Operator ZZ H EZ 7|5} g}

Operator~} Go 7] ¥F9l 7-¢- OpenShift Dedicated o 4] & 3}7] ¢]5] x| ¢ 5= o] u] x| &
Algl s T2 EE ¢jhlo] Egfo} gL,

g
1.
Operator Z 2 3] E r] 2] ] 2] o 4] ]2 make '3 32 ¢/ & 5} o] Operator o] v] x| & ¥ =5}
gy, JH 23 5 Q= 2| X Ea]E FEele W s BA A IMG ¢1+E 58 3.
Quay.io 9} 72 2] XX E 2] AFo] Eo] ZE| o]r]E X Fsl7] A& AFS e 7 AFH

olmjx) & =g,

I $ make docker-build IMG=<registry>/<users/<operator_image_names:<tag>

o

Operator-§ SDKjJA] 4§ eI Dockerfile->- Go ¥ = oj gjsj
GOARCH=amd64 = G A] & o 2 FZgl]c]. AMD64 o] 2] 2] o} 7] Elx] o] 7
-* GOARCH=$TARGETARCH = +73 & 5 51/ t}. Docker+= *}-&2° Z -
platform ojx] =] g 3t gto = 217 w4& 47§ ¢} BuildahE -85} -
build-arg & %50 2 AR&&oF gHL]ch. A4 & 1 -§-2 15 o7 57 & F=
SH 4] 2.

o] U] x| & 2] EA E ]2 1 Y]k

I $ make docker-push IMG=<registry>/<user>/<operator_image_names:<tag>

ClusterServiceVersion ¢ H d E £ 3 3}5l= bundle/manifests}l= ¥l = mjL] e A E

310


https://sdk.operatorframework.io/docs/advanced-topics/multi-arch/#supporting-multiple-architectures

5. OPERATOR 7jj &
e

—

bundle/metadataz}= ¥l = v el o] g O] & Elz]

config/crd t] 2 E] 2] o] 2= CRD(A}-&R} g <] 2] F9])

Dockerfile bundle.Dockerfile

—z ¥l ]2 operator-sdk bundle validateE A}-§3}of o] ot F IS JFoZ A5
2ZYe] HE Z o] SupER] gFolgid.

3l ]
3.
g 982 AP vIE o] nAE YW=l Y H Y]] OLMI A= &ji} o] §9] 5 o]
nj x| & F=z o= ¢~ o]p] x| & &3 Operator Y=< AME 911 .
a.
WE o]u] A E WEgh]r]. o]u] R E ¥ X2 Ez], ARG} 1] o] X5 o] ~, o] u] =]
Bz 0] 4] 3t A2 F 1 = A2 5}o] BUNDLE IMGE 4% g/}
$ make bundle-build BUNDLE_IMG=<registry>/<user>/<bundle_image_name>
<tag>
b.

¥ oo A& v 2L

I $ docker push <registry>/<users/<bundle_image_name>:<tag>

5.7.2. Operator Lifecycle ManagerZ A}-§ 5} <] Operator Hj

OLM(Operator Lifecycle Manager)2>- Kubernetes & 2] E] o] 4] Operator & & 4] H] 25 4 3]
o]t o] E 313 2}o] ZAJo] Z-L Azl sl b

=59o] 1. OLM:& 7|2 % o = OpenShift Dedicated ]
4 %] 5] 7 Kubernetes 330 2 J & 5oz £} & glo] ¥ E Operator 2fo] ZAJo]Z Az] 7] 5o ¢ &
£ 7} OpenShift CLI(oc)E A}& & + &1

Operator ¥ = 3242

= § 412 Operator SDK & OLM<2] 7] 2 7] %] mjA] = ¢/ 1]}, Operator SDKE A}-§ 5}
of OLMoA] W15 o] v A& {14817 Y }o] SupEA Y= 88 + A&

A 27 A
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7§ ¥+ ¢ =2 ] o] # o] Operator SDK CLIZ} & 2] &

Operator B 5 o]njX] 5 ¥ E35lo gR]AEa]Z ] ]

Kubernetes 7] 8} Z&] 2 E] o] OLMo] & =] € ( apiextensions.k8s.io/v1 CRD(<j:
OpenShift Dedicated 4)& A}-§3}+= 3¢ v1.16.0 o] %)

dedicated-admin & $to] Q= A]°g S AF& 38l oc 2 FH 2o Zz9]

Operator7}] Go 7] ¥Fol 7 -2 OpenShift Dedicated <] #] 2l & 3]7] )5 X5 = o] n] ] Z
Al gl =& Z 2 EEZ 9] o] Esjof g1 .

g

02 332 9/ & sla] Fz]2E 4] OperatorE & & g1l

o

$ operator-sdk run bundle \a
-n <hamespace> \g
<registrys/<users/<bundle_image_name>:<tag> Q

7o Z]vk g E 25 Y512 OLM

o
3
%o
9
£
g
X
™
I

583
g/

run bundle 3 %
o] Operator HE< &

X r&

& Mo

M AL} 7] 22 0 2 o] 5L ~/Kube/config 7Y 9] F A gy ZZA =]
OperatorE A g}1]t]. -n Fa] 25 F7}5lH E Ao gf-E v g/ 25 o] = Fo|E HFd -
Az

o] m] x] 2 =] g 5} x] gFo m wl & o] 4] quay.io/operator-framework/opm:latest = 7]
# ol ~ o] m] X 2 AFg-gH] ). o] o] X E X F 5l B F o x] HE o]u]X] A E €= of
o] x| 2 ALg g o
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OpenShift Dedicated 4.1152 €] run bundle § %2 7] 2% © Z Operator 7}
g=z9] vl 7]k 7p @22 F 45 X ¢ g t]. Operator 7} €= 29] I o]
AFE-E ] &= SQLite b o] Bl o] = F ]2 A= X Y H R vt FF de] Lo 4] A
71 € Ht}. Operator &}-§A}= P2 S 295 5 e 7]t Fpg 22 F4) 02 njo] =2
g o] & 5= A o] Fw1 T

L
of,
oy
Mo
S
o
2
R
ﬂllo
3
g
2
L
_

WS ofn] & Fzapi A2 o)A F YT}, e o] N BEG G Y
A 5 o] x| vk B Hol 4] G2 ] WEE FIFoHE WL B EoA v G,

OperatorHub<j] 4] OperatorZE Z A & 4= QI == A Q1€ X oo x| & 7}2] 7] = 7} e =
Z 22EF Yy

OperatorGroup,Subscription,InstallPlan @ RBACEZ ¥3}3l 7]l v E F+ 2]
= 4§ 5] o] OperatorE 2]~ E] o Hj 3= g1 .

Operator = 2] 9} 9] = F7] %] F & <] 7 7]vF 7} &= 7

A& A} B 9] A1 Gz e o] 5 J]U R

R
Ml
ofll
&

5.7.3. ¥l 5 Operator7} =gl 7}e=Z 2 A A]

OperatorE & ] 3}x2 #&] 3} H OLM(Operator Lifecycle Manager)©o] 2] =€ 2] 7} &=z 4] &
F3}+= 9lgdl 2 o] x| o] Operator W &2 1} ¥ 5) of 3f1]c]. Operator 2§ z}+= Operator SDKE A}-& 3}
of Operator & 2= 35 F& o] gjg viso] £gHd AG2E5 YY & + Awiid. o] /]2 #44 F2
ZE] o)A B| 2 E 5132 e o]y | A] 2 E 2] o A A 5f= ] 7§ g o
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27

Operator SDK+= opm CLIZ A}-§3}af Q1€ * o]u]x] W42 go]s}A ¢FL]c}. opm
T ol e 3 o] B25}X] Faiit). A AHE AlE <] F -7 Operator SDK tjf &) opm
FE 2 HF AT 7 5]

A 27 ALY

[ ]
) vF 9] 7 A g o] 41 o] Operator SDK CLI7} & ] &

Operator ¥l = o]u]x] Z Bl E3}lo] g]AEa]Z iy

Kubernetes 7] 8} Z&] 2 E] o] OLMo] & =] € ( apiextensions.k8s.io/vl CRD(<j:
OpenShift Dedicated 4) & Al-§5}= 3 v1.16.0 o] %)

dedicated-admin & $to] Q= A8 S AF& 38l oc 2 FH 2o Zz9]

g

°l
l‘lﬂ
4&

Operator = 2 5] £ ] 2] E] 2] o] 4] T}~ make '3 % & 3 5}o] Operator ¥l 5 o] Z g}
A o]u]x]'_:' Hh:a‘l—;,/p].

I $ make catalog-build CATALOG_IMG=<registry>/<users/<index_image_name>:<tag>

of 7] 4] CATALOG_IMG ¢l 4+= A4 28 5 Q= 2| EX E2] & F= g1 ). Quay.io®} £
2] £X| E 2] AFo] Eof A o] E A Fsl7] 98] AYE BE 7 s

Y olg 2 oo A Z 2] FX| Ee] 2 FA g

I $ make catalog-push CATALOG_IMG=<registry>/<users/<index_image_name>:<tag>
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5%. OPERATOR 7 &
2o HJu

gt vlo] of 2] YL FAg] 2 7 5}+= -7 Operator SDK make g &2 g7 A& + %I
w1 o] & o] Operator Z 2= Eo] fj gt ¥l 5 o] p] x| & o} %] B E5]X] g2 & e 7+
=2 AF&Sfo] HE o] ][R9} QlH A o]pj A& Bl sl v FA 8 = Q5

$ make bundle-build bundle-push catalog-build catalog-push |
BUNDLE_IMG=<bundle_image _pull_spec> |
CATALOG_IMG=<index_image_pull_spec>

i+ Makefilec] IMAGE_TAG_BASE Z =& 7| & g2 X8| 2 4F & +% sl

I IMAGE_TAG_BASE=quay.io/example/my-operator

e FEL A gl AE R YYH o] FO = o]n A F YES T FAE 5 M'*L/Ef (a:
Bl & o] o] x] o] Z-¢- quay.io/example/my-operator-bundle:v0.0.1 & 9] 5 * o] njx] o] 7]
quay.io/example/my-operator-catalog:v0.0.1.)

]
=

I $ make bundle-build bundle-push catalog-build catalog-push

W= Yy o olg = o] p] X & FE5)+= CatalogSource 2 H A EZ o]t t]2 oc apply
P Ee f ZES AFE I Q HAEES Y gir.

CatalogSource YAML 9] <

apiVersion: operators.coreos.com/vialphat
kind: CatalogSource
metadata:
name: cs-memcached
namespace: <operator_namespace>
spec:
displayName: My Test
publisher: Company
sourceType: grpc
grpcPodConfig:
securityContextConfig: <security _mode> a
image: quay.io/fexample/memcached-catalog:v0.0.1 9
updateStrategy:
registryPoll:
interval: 10m
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legacy 5=+ restricted = 2] g gfij o). =7 H g 52 &2 F-¢ 7] 2 32 legacy
oJ1]}. 3t¥ OpenShift Dedicated & 2] »oj4]= 7] H zto] At H o g 1]} A)st= A
oz g2 a5 AP T Hd= FF o] FEE V]S E 75 EZ HF5= Ao FF

.

CATALOG_IMG ¢} g7 o] & o] AF-& %t o] r] x| 7}A] 2 7] AFeF2 2 imageE 47
o

4,
TGz 7 2AE GG
I $ oc get catalogsource
22 o
NAME DISPLAY TYPE PUBLISHER AGE
cs-memcached My Test grpc Company 4h31m
75

F}eZ 25 A& 5} OperatorE 4 ] g1t}

OperatorGroup ¢ B A EZ % o]5f37 oc apply 5% E= ¢ ZEL Al&slo] H5 g

1,

OperatorGroup YAML <] <]

apiVersion: operators.coreos.com/v1

kind: OperatorGroup
metadata:
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name: my-test

namespace: <operator_namespace>
spec:

targetNamespaces:

- <operator_namespace>

Subscription 9 HAE Z g o]5] 37 oc apply FH E= ¢ 2L AF&3lo] A gL

.

Subscription YAML 2] <

apiVersion: operators.coreos.com/vialphat
kind: Subscription
metadata:
name: catalogtest
namespace: <catalog_namespace>
spec:
channel: "alpha”
installPlanApproval: Manual
name: catalog
source: cs-memcached
sourceNamespace: <operator_namespace>
startingCSV: memcached-operator.v0.0.1

Operator 252 8ol gfij].

I $ oc get og

22 o
NAME AGE
my-test 4h40m
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CSV(Z 2] 2K Av]= v )& Fol ],

I $ oc get csv

Zg o
NAME DISPLAY VERSION REPLACES PHASE
memcached-operator.v0.0.1 Test 0.0.1 Succeeded

Operator2] Pod& 391 g}1]r}.

I $ oc get pods

4 o

NAME READY STATUS RESTARTS AGE
9098d908802769fbde8bd45255€69710a9f8420a8f3d814abe88b68f8ervdj6 0/1
Completed 0 4h33m

catalog-controller-manager-7fd5b7b987-69s4n 2/2 Running 0
4h32m
cs-memcached-7622r 1/1  Running 0 4h33m

5 AFG A= opm CLIZ 34 AFE- 5l ol oo A 3 1] §-2 AF§4) 59 71
7 B E FEHA L.

5.7.4. Operator Lifecycle Manager<j 4] Operator ¢} zz]o] = =&

olgl A o]o]z] @ FlEZ 7 £ AF 55 0 Z Fe]5lx] golx Operator SDKoj 4] OLM(Operator
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Lifecycle Manager) 5 /-2 Al-& 3}of Operator ¢}z 2] o] =& {14517 H2E T 5 Q&1 ]

run bundle-upgrade 3}¢] 3 %’L2 Qv F o] ¥
37 ) o

o] mj x] & ] 4 5}o] =] H Operator7} X1 1]zl
o Z YagolEH -5 EalA .

A 27 ALY

[ ]
run bundle 3}-¢] 532 A}-& 3l A1} 7]= OLM & ] 2} 5+7] OLM>} $+7] Operator 4]

Bl 5 o] o] x] o] 4 X] & Operatore] F 1 v] 7 o] A H

ZZA A~

OLM-& x]-§ 5o Operator} o} 5 3] 5] -2 7-¢ run bundle 5} 3 %2 A}-& 1AL}
Z]1= OLM 21 3] 9} 8t o] & v] AL &3] gFL] k.

OLME A}-g-3fof o] d Bl F o] WEo] IX]H 3P 7Fe =2 £ 204 FE5}
= 914G 2 o]u] =] o] ¢ za]o] sl FH X WEo] gojof ). 28x] gow
A7 @ CSV(Z 2 A8 A1) = 1) A&} el o) # 2l wE S o] v
#= 312 Z run bundle-upgrade 5}9] 332 & stE 2] = E2] pods} &
gt

o] o] x] & ] 5} ] Memcached Operatoroj t}2 run bundle 312 F

I $ operator-sdk run bundle <registry>/<users/memcached-operator:v0.0.1

4 o

INFO[0006] Creating a File-Based Catalog of the bundle "quay.io/demo/memcached-
operator:v0.0.1"

INFO[0008] Generated a valid File-Based Catalog

INFO[0012] Created registry pod: quay-io-demo-memcached-operator-v1-0-1
INFO[0012] Created CatalogSource: memcached-operator-catalog

INFO[0012] OperatorGroup "operator-sdk-og" created

INFO[0012] Created Subscription: memcached-operator-v0-0-1-sub
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320

o

INFO[0015] Approved InstallPlan install-h9666 for the Subscription: memcached-
operator-v0-0-1-sub

INFO[0015] Waiting for ClusterServiceVersion "my-project/memcached-
operator.v0.0.1" to reach 'Succeeded’ phase

INFO[0015] Waiting for ClusterServiceVersion ""my-project/memcached-
operator.v0.0.1" to appear

INFO[0026] Found ClusterServiceVersion "my-project/memcached-operator.v0.0.1"
phase: Pending

INFO[0028] Found ClusterServiceVersion "my-project/memcached-operator.v0.0.1"
phase: Installing

INFO[0059] Found ClusterServiceVersion "my-project/memcached-operator.v0.0.1"
phase: Succeeded

INFO[0059] OLM has successfully installed "memcached-operator.v0.0.1"

#{] Operator v Zl o] W& o] v] ] & =] g 5} & 2] 3t OperatorE ¢] 2z o] = g} 1] .

I $ operator-sdk run bundle-upgrade <registry>/<users/memcached-operator:v0.0.2

2 o

INFO[0002] Found existing subscription with name memcached-operator-v0-0-1-sub
and namespace my-project

INFO[0002] Found existing catalog source with name memcached-operator-catalog
and namespace my-project

INFO[0008] Generated a valid Upgraded File-Based Catalog

INFO[0009] Created registry pod: quay-io-demo-memcached-operator-v0-0-2
INFO[0009] Updated catalog source memcached-operator-catalog with address and
annotations

INFO[0010] Deleted previous registry pod with name "quay-io-demo-memcached-
operator-v0-0-1"

INFO[0041] Approved InstallPlan install-gvcjh for the Subscription: memcached-
operator-v0-0-1-sub

INFO[0042] Waiting for ClusterServiceVersion "my-project/memcached-
operator.v0.0.2" to reach 'Succeeded’ phase

INFO[0019] Found ClusterServiceVersion "my-project/memcached-operator.v0.0.2"
phase: Pending

INFO[0042] Found ClusterServiceVersion "my-project/memcached-operator.v0.0.2"
phase: InstallReady

INFO[0043] Found ClusterServiceVersion "my-project/memcached-operator.v0.0.2"
phase: Installing

INFO[0044] Found ClusterServiceVersion "my-project/memcached-operator.v0.0.2"
phase: Succeeded

INFO[0044] Successfully upgraded to "memcached-operator.v0.0.2"
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4 %] ] OperatorZ g 2] g1t}

I $ operator-sdk cleanup memcached-operator

OLM-2- A}-g 31 7] = Operator & 3]

5.7.5. OpenShift Dedicated v 7 2] Operator & 8§ | of

Kubernetes= 7= de] 2o 4] A A H 5 APIE 77]F o 2 A& 313 g5
Operatoroj ] o] o] 3 A}-& 5] =] oF= APIE Al-§ 3]+ 7 - OpenShift Dedicated =2 *
E] 7} A /] €l Kubernetes Bl 7 © 2 ¢} za]o] =¥ & o] ¥ X5 3}x] &L + s/l

Operator 2§ x}+= Kubernetes 4] 9| ] ] o] § A}-& 5] =] &= API v}o] zz]o]{ 7}
o] =& HES O o] ¥ AHEHA G AFAH APIE A1§ 314 =% Operator Z =
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A2 &3+ &= 3 - Operator”} & ¢ 5+ & 0] OpenShift Dedicated 1] S 7 gt/
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olm.maxOpenShiftVersion 4] o] $]:= CSV<2] of

apiVersion: operators.coreos.com/vialphat
kind: ClusterServiceVersion
metadata:
annotations:
"olm.properties”: '[{"type": "olm.maxOpenShiftVersion", "value': "
<cluster_versions"}]’

Operators} 5 215 += FH ] OpenShift Dedicated &2/~ E vl d2 X gL} o =
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2 2 7] E o] bundle/metadata/annotations.yaml =}/
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I com.redhat.openshift.versions: "v4.7-v4.9"ﬂ

Yo e g udes ggga.

B Zo] 535 <] 2= OpenShift Dedicated v 7l © 2 = z] gF== slzjw
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Red Hat || 3> Operator 7} &=z

5.7.6. &7} g| £~

[ ]
WS g o j & A ¢ &> Operator 32z 9 9] =2 7] 2] 4] & FElHA] L.

opm B F S 21§ 5le] ¥ o] u] A E elE = o] Fratis Wyl o5 <Al 5 1] 8L
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enforce pod- ARE 22 S EF3A &= A5 5 &4 PodE
security.kubernetes.io/enfor AR )
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audit pod- Pod7F AAE 2298 F531A & 45 1AF ol

security.kubernetes.io/audit Ega
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security.kubernetes.io/warn
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zl Pod HoF 59l R =5 ]9 =28 F 5} 2 FFaF 4+ sl

3 5.19. Pod H ot 5-¢] 28

z=23

privileged HAa AR, Gl A o2 ol 5 &
baseline FHAaghe] Ak QA Gl Agk o 2 A g o] & WA
restricted 7P A EA A QA @A Pod 75t L AL S whE Utk

327



OpenShift Dedicated 4 Operator
5.8.1.3. A gto] = 1] g/ 23 o] =

2 Al2d ] ¢ 5] o] 2= g3 privileged £l+= Pod H ¢t 591 Zzd 2 &g F1 .

default

kube-public

kube-system

o] 2] ¢ @ & i v g5 o]~ 2] Pod 1 oF ZZH 2 w7

.
%
%
T
T
g

5.8.2. Pod H ¢t 59 &7]3] FH

ZZ 4 Pod 1 9} %‘—a Ao] 74 o= AEEFH = =] FH ] 2w o]20of Q= A]H]= A F 2] SCC
et ojz} Pod H ¢F 591 A o] warn & audit 2] o] B2 v ¢/ =5 o] ~ o] H-& 3],
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default

kube-node-lease

kube-system

kube-public

openshift

openshift-7 - FAL7} Sli= 2 E system-created tj] ¢] 25 o] =
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Operator?] ij] ¢/ = 7] o] = g 2] o] seccomp ZZ &L HF5l= Aol 51
o}. z 21} seccomp ZZ - g2 OpenShift Dedicated 4.100) 4] <] ¢l =] x] F
Fud.

OpenShift Dedicated 4.11 o] 3o A] v} 2l &l 5} o} 5}= Operator =2 = E o] 7 ¢ ]S
of 9} A3t Operatore] v ¢ =5 o] 2 3 o] & HF g1l

config/manager/manager.yaml 32 o

spec:
securityContext:
seccompProfile:
type: RuntimeDefaulta
runAsNonRoot: true
containers:
- name: <operator_workload_container>
securityContext:
allowPrivilegeEscalation: false
capabilities:
drop:
-ALL

seccomp = Z 2 %32 RuntimeDefault = ¥ 5} SCC9] 7] g2 if] =
o] 29] Pod 1 9} =z 7 gL] .

OpenShift Dedicated 4.100] 4] = & J 3] oF 5}+= Operator = = 2] E o] Z-¢- ]2 o 9}
17 A}t Operator2] vj] ¢] =7 o] = g o] & HF g1 .

config/manager/manager.yaml 3} o

I spec:
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securityContext: a
runAsNonRoot: true
containers:
- name: <operator_workload_container>
securityContext:
allowPrivilegeEscalation: false
capabilities:
drop:
-ALL

seccomp ZZF 532 &3 5}x] gF o Operator = Z 2] EE OpenShift
Dedicated 4.109] 4] & & 5= Q151 .

5.8.4. o] =4 & o] 4 ¥l ¢ 3sto] & 3t Operator ¢ == =9j gjst Pod X oF =9 #z]

Operator =z =0 o] =g o] 8 d&& s} 5]+ 5 Operators] CSV(Z 2] 2 5] A1) =
W 2)E HF sk Fr] T

g

1.
£} ol S} AP} 1 F A E 2 72492 Operator CSV] 8+ ¢ +#02 4%

b

1,

Y| E¢ = Az} A dlo] = < operator_names.clusterserviceversion.yaml =} 2] <] of

containers:
- name: my-container
securityContext:
allowPrivilegeEscalation: false
capabilities:
add:
- "NET_ADMIN"
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Operator<] 9] 2.2 =7} 13- 9} 741317 .2 ¢ SCC(1 9} Z 2 E A oF Z7)& A1 & F
7 Y= A E = A AEE HY g

o : <operator_names.clusterserviceversion.yaml &/

install:
spec:
clusterPermissions:
- rules:
- apiGroups:
- security.openshift.io
resourceNames:
- privileged
resources:
- securitycontextconstraints
verbs:
- use
serviceAccountName: default

Operator2] CSV &3-S H 7 5o o} o] 9 7 A} Operator *Z Z 2] E of o ~Z g o] { &
doto] Bt o]7E G

o : <operator_names.clusterserviceversion.yaml 2/

spec:
apiservicedefinitions:{}
description: The <operator_names requires a privileged pod security admission label

set on the Operator's namespace. The Operator's agents require escalated
permissions to restart the node if the node needs remediation.
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scorecard %% &

I $ operator-sdk scorecard <bundle_dir_or_image> [flags]
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I $ operator-sdk scorecard -h
5.9.2. ~570o] 7} 724

£Fo] FJE FoAlE= YR Fel 20l o F2Y 74 S8 7T 7 U= S AE g
E| 2~ E = bundle/ T] g/ E] 2] o] ¢l= make bundle 3 % © = ¥ 5= config.yaml 7% 792 Z5HL]
.

/bundle

L tests
L scorecard
L— config.yaml

2510 712 24 7 oA

kind: Configuration
apiversion: scorecard.operatorframework.io/vialpha3
metadata:
name: config
stages:
- parallel: true
tests:
- image: quay.io/operator-framework/scorecard-test:v1.36.1
entrypoint:
- scorecard-test
- basic-check-spec
labels:
suite: basic
test: basic-check-spec-test
- image: quay.io/operator-framework/scorecard-test:v1.36.1
entrypoint:
- scorecard-test
- olm-bundle-validation
labels:
suite: olm
test: olm-bundle-validation-test

7y e e 2st0] AER AP 5 Y= 2} HAEES . 2310] = 7Y U b H
=& gga go] HAES ¥ Fr
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Aol resources 3191 Al o] Q=X Rl ok H = E
A resources Al A of] UL B ] e3> AHE-H gl aiE A 8t
HHEE T8 A AR AN s & 2l A2 E U gy
ol H|l~EE T3tV Hall e AFSAVF 27 E YL &
resources A A & zHA s of g T

Spec Fields With o] HAEo| A= CRspec A4 ¢ == FJe=o CSVe] 4¥  olm-spec-
Descriptors H o A AT A=A AP descriptors-test
Status Fields With o] HlZE o A = CR status 4| d o] 2 & H=of CSVe 1} olm-status-
Descriptors dH g A AT A=A A Iy descriptors-test
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5.9.4. »~3o] 7}= E J3

7] Kuryrstomize 3} 4] E= init 5 %< &3 51 & Operator SDKoj 4] A gfjc). W5 H 7]k
bundle/tests/scorecard/config.yaml 5} 9.2 = X] A]-& 5} Operatordj gjsl] o] 7= 52 &35}
A1 o] UL HAE AP 2 7 5 L]

A 25 AP

[ ]
Operator SDKE Al-§ 3} <] Operator ZZZ 3 E 4%

S Z A
Operatoro] t] g ¥l = mj1]s| ~E & wjefr] o] 5] & 4§ 371} o}A] 44 gk
I $ make bundle

P s}ul g2 EE A s} 6 scorecard B 3 o 4] AL-& )= HE v Bl o] E] of
4 o] Aoz F7FH o

<L
of,
[ ol
ﬂllo
3 3

l

Operator ¥l = oj g]3l ] 2= 39] F 2 E= Bl E o]n] =] o] Fd gjst ~Ho] Fl=Z AP g}
1] .

I $ operator-sdk scorecard <bundle_dir_or_image>
5.9.5. ~570] 7} =&

scorecard F % 9] --output ZzJ 2= 23 o] F}= A7 =8 FA 2 text == json 5 5fL}Z 2] F g}

1,

"kmd" "TestList",
ltems" [
"klnd" "Test",

apiVersion": "'scorecard.operatorframework.io/vialpha3",

spec" {
"image": ""quay.io/operator-framework/scorecard-test:v1.36.1",
entrypomt" [

of 5.8. JSON =& £z}9] of
apiVersion": "'scorecard.operatorframework.io/vialpha3",
"scorecard-test",
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"olm-bundle-validation"”
I
"labels’: {
"suite": "olm",
"test": "olm-bundle-validation-test"
}
b
"status’: {
"results": [
{
"name'’: "olm-bundle-validation",
directory\" name=bundle-test\ntime=\"2020-06-10T19:02:492\" level=debug msg=\"Found

"log": "time=\"2020-06-10T19:02:492\" level=debug msg=\"Found manifests
metadata directory\" name=bundle-test\ntime=\"2020-06-10T19:02:492\" level=debug
msg=\"Getting mediaType info from manifests directory\" name=bundle-test\ntime=\"2020-
06-10T19:02:492\" level=info msg=\"Found annotations file\" name=bundle-
test\ntime=\"2020-06-10T19:02:492\" level=info msg=\"Could not find optional
dependencies file\" nhame=bundle-test\n”,

"state": "pass”

}

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" nhame=bundle-test
time="2020-07-15T03:19:02Z" level=info msg="Could not find optional dependencies file"

o 5.9. Y~ E F8 7} of

Image:  quay.io/operator-framework/scorecard-test:v1.36.1
Entrypoint: [scorecard-test olm-bundle-validation]
name=bundle-test
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29 F4o AL Test 79 dlo]or A3 g,

5.9.6. |~ E g

2570] FlE gl A E = --selector CLI Z&] 25 JH9 e}l FxJH = FFs]o degjo. Je7]
B 2E x| Fo}x] oW ~570] FlE 74 7Y o] BE g AEF AP H .

HAEE 23502 JY57 HAE das 250 F=0] sl FAH ] EZ &2 E stdouto]
71554,

g

1.

09 g ~E(9: basic-check-spec-test )& 18] 5} 2] H --selector Fz] 25 A& 3} H =
EE Ao,

$ operator-sdk scorecard <bundle_dir_or_image> |
-0 text |

--selector=test=basic-check-spec-test

HAE 57 7-2(o: olm)2 552wl 7= OLM 5= E 4] Al&dfi 2hul-g 53 g1
.

$ operator-sdk scorecard <bundle_dir_or_image> |
-0 text |
--selector=suite=olm

ol 7o) Hl~EE de e g e 41§59 selector T2 22 HAE o] £ A
el arkea

$ operator-sdk scorecard <bundle_dir_or_image> |
-0 text |

--selector="test in (basic-check-spec-test,olm-bundle-validation-test)’

59.7. 42 gl 2E gY3]

Operator 2} = 23570] 1= 74 F AL AFg s} H|2Eo] W9l QA& Fojat + g
A= 7+ Yo FojH Ao nje} =xFH o= JIPFH U A= HE FEE3 7Y JfsoF
parallel &g o] EZgl=o] Q51
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Fog i 5 g FA X2 parallels falsez €% o 3¢ @A H]|=E= 74 7
o] Fod Ao mje} w=AH ez JYFU o) B|AEES 9 o] )y JYou F HEETFAZ Y
&3] =5 FEF o= b 78§

N
I
N
Ruj
[%
Im
Uy
e
R
L
&
B
<L
k1
Y
3,
X
S
'E
oF,
)
L)
&)
ol
30
Ty
T
X

AeldH gl 2E A EE HEZ JJPslaH F Ao GAo) g2 E A EE Z gl parallel s
true= &g g

apiVersion: scorecard.operatorframework.io/vialpha3
kind: Configuration
metadata:
name: config
stages:
- parallel: true a
tests:
- entrypoint:
- scorecard-test
- basic-check-spec
image: quay.io/operator-framework/scorecard-test:v1.36.1
labels:
suite: basic
test: basic-check-spec-test
- entrypoint:
- scorecard-test
- olm-bundle-validation
image: quay.io/operator-framework/scorecard-test:v1.36.1
labels:
suite: olm
test: olm-bundle-validation-test

W )9 HAEE B S0 dYH 2 L50] HEE HAES 2F $Zd 7] 7]
e ¥ o2 BAE AYF . o] 5 A2E BE wd 7 Ao
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H=Eo]4] /bundles] 377 p}2-E 58 & WE FTHZXE 7IAE 7 A%

H|ZEoJx] Fe]2AE ] Felo]E AFLS A

%

3lof Kubernetes APIoj 2} 4] *3F = 912

[k

Z 2]y o] Z ALEA Fo] | AEE ZFYI T+ s

02 o A= GoollA] X4 ¢k A1E} 2] HlAE o= 9]},

o] 5.10. A}-g X} F o] A:70] F}E HAE oA

// 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"
"Iog "
"OS ”

scapivialpha3 "github.com/operator-framework/api/pkg/apis/scorecard/vialpha3"
apimanifests "github.com/operator-framework/api/pkg/manifests”
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)

// This is the custom scorecard test example binary

// As with the Redhat scorecard test image, the bundle that is under
// test is expected to be mounted so that tests can inspect the

// bundle contents as part of their test implementations.

// The actual test is to be run is named and that name is passed

// as an argument to this binary. This argument mechanism allows
// this binary to run various tests all from within a single

// test image.
const PodBundleRoot = "/bundle"

func main() {
entrypoint := 0s.Args[1:]
if len(entrypoint) == 0 {
log.Fatal("'Test name argument is required")

}

// Read the pod'’s untar'd bundle from a well-known path.
cfg, err := apimanifests.GetBundleFromDir(PodBundleRoot)
if err I= nil {

log.Fatal(err.Error())
}

var result scapivialpha3.TestStatus

// Names of the custom tests which would be passed in the
// "operator-sdk’ command.

switch entrypoint[0] {

case CustomTest1Name:

result = CustomTest1(cfg)

case CustomTest2Name:

result = CustomTest2(cfg)

default:

result = printValidTests()
}

// Convert scapivialpha3.TestResult to json.
prettyJSON, err := json.Marshallndent(result, """, " ")
if err != nil {

log.Fatal(''Failed to generate json", err)

}
fmt.Printf("%s\n", string(prettyJSON))

N~

// 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",
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CustomTest1Name,

CustomTest2Name)
result.Errors = append(result.Errors, str)
return scapivialpha3.TestStatus{

Results: [[scapivialpha3.TestResult{result},

\-\'.'

const (
CustomTest1Name = "customtest1”
CustomTest2Name = "customtest2"

)

// Define any operator specific custom tests here.
// CustomTest1 and CustomTest2 are example test functions. Relevant operator specific
// test logic is to be implemented in similarly.

func CustomTest1(bundle *apimanifests.Bundle) scapivialpha3.TestStatus {
:= scapivialpha3.TestResult{}

r.Name = CustomTest1Name

r.State = scapivialpha3.PassState

r.Errors = make([]string, 0)

r.Suggestions = make([]string, 0)

almExamples := bundle.CSV.GetAnnotations()["'alm-examples']

if almExamples == """ {
fmt.Printin("'no alm-examples in the bundle CSV")
}

return wrapResuli(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 wrapResuli(r)

}

func wrapResult(r scapivialpha3.TestResult) scapivialpha3.TestStatus {
return scapivialpha3.TestStatus{
Results: [[scapivialpha3.TestResult{r},

\-\'.'

5.10. OPERATOR ¥/ & A5
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¥
/Fi]

% &

o _
275
= A< A<
T AT

+ lg-1]t}. €17 Operator ¥l o] v]#] = 22 Operator ¥ = t & ] ] o A] 532
1) of.

ofy
ko

Operator ZZ 3 Eo] A& ~7]Z Y & gl~E B2 ¥ g5l Operator SDK CLI =2
Red Hat <] v] 72 O o]} A& 5 %] g o] g% OpenShift Dedicated 2 =] o A] ]
A€ o]y ¢/ir). Red Hat:2> A de]= 2fo] ZAfo]F & ot o] 7] gt vz 7§ W
2] 8l& A 3 3}A] g o] 7] 5L 1] o] Y A H AgHE ¥R gFon] gF OpenShift
Dedicated & z] * o] A] A # g 1]}.

4] Operator 22 5 EZ 44 3}= ©j] Red Hat x]- g B] Z <] Operator SDK= &35 =]
251/ 7]<= Operator 2= 2 = E 7} 9l+= Operator 2% X}<= OpenShift Dedicated 4}
g}7 & e] =¥ Operator SDK CLI E vl L A}-&3}o] Z2HEZ §2] F&]staZ FH B
Z1 2] OpenShift Dedicated = tj] 32 2 5} Operator & ] ~EF Y5 & + Q&1

Operator Z 22 E 9] ]2 7} 72 A& 7] ¥ o]u]x]= O] o] 3 Al&HX] &5, o]
2] gt 7] ojujx]o] EHE}Q 7]5 & 74 APl= vz 4% 2 CVE ZA & 2 5l= o] 7
£ 2 dFdd.

Ansible 7] v+ Operator = Z ] E o] 7] 2 o] o] ]

Helm 7] v} Operator *Z 2 & E o] 7] 2 o] u] x|

=] el 5 x| gk AFE 7] #e] v o] 4] 3 x4 e 1]-&-2 Operator
SDK(Operator Framework) & & sl A1 2.

5.10.1. bundle validate 5% =+

Operator SDK scorecard 5 %
g g+ = ¢l =] vt bundle validate 5}-9/

o] ]

= = B
45

el
L

4] #lo) @ g A E o]n]z]Z 7]ulo Z Operatorof 4] g 2EZ &
e Za=z @ PR gjg 24 HE O] W g4 HE o

& 4

-

7 Ao

bundle validate % % +*&

I $ operator-sdk bundle validate <bundle_dir_or_image> <flags>
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37

make bundle & 5 S A}-§-3]] W=

FH .

o

5] = g} mjj bundle validate & %] o] <}

ol
lo

=

W5 of A= FEYL A7) Aol €7 AN 2Ee] A A ZHZ WEFY . 28 WE
t] 2 ] 2] o] = Operator v e}e o] E] F rfj1] 5] 2 E 7} E §F] o] oF gp1]c}. Y& v Efelo]E] F ]2 E
A= S WE AoJop2 e AP 7=} Sofok ],

W gojop2-] o

/bundle
— manifests
| —— cache.my.domain_memcacheds.yaml
—— memcached-operator.clusterserviceversion.yaml
L— metadata
L— annotations.yaml

I
[
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ol
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FLAAEHH 2 2= 12 gy,
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ERRO[0000] Error: Value cache.example.com/vialpha1, Kind=Memcached: CRD
"cache.example.com/vialpha1, Kind=Memcached" is present in bundle """ but not defined in
csv

HLo} B WE H2EAE 07 B Q= 3 FE AE 0L AE 5] FEL AL A
23 5 i) HAEE 9 FolA v Ao g

WARN[0000] Warning: Value : (memcached-operator.v0.0.1) annotations not found
INFO[0000] All validation tests have completed successfully

bundle validate 5}5] 5% o] o 3 4] 3 1] -2 B w -2

o
e,
o
=
I
{

I $ operator-sdk bundle validate -h
5.10.2. 7| 2 A WE A5 H2E

Operator SDK = AF& 3 2] € A 57171 25 2o 2 JEHo] . 45715 AE 1R S
bundle validate 3 %2 &3 5lH 7] g2~ E 7} J3F1 ol 7] g X E )= v Zo] Operator
Framework 77 1] E] o 4] & 2] I A} QS =7 8f=F] g2l ] . X4 ot 1] &2 "Bundle F4"S F=
3}/ A L.

2
\J
X,
oy
ol
Y
Uy
>

/93] OperatorHub 8§ %= I o] A}-4-5]5] = Kubernetes APIs} 72
Aol Hde 2 HAFAE= G4 7] 2 gl ~E 9o = JF1 o

Ny
&
Uy
L
[%
It
]
s
%

e 3 g|A~E 72 9] bundle validate 5% %

$ operator-sdk bundle validate <bundle_dir_or_image>
--select-optional <test_label>
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3£ 5.22. addtional bundle validate validators

ol g A ol

Operator Z# ¢ 9 =1 o] 1% 7]+ Operator ¢ ¢ °42L°ﬂ A At AA AE suite=operatorfra
7] 2ol thl Operator HE S €l AE Yt} mework
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2 AbE o] 1% 7] %34 Operator ¥ E o] Operator Z 3 ¢ ¢ =] name=good-

A Qe m Atdl & E4stEA R s HAEF YL Wl practices
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Manager) 2] &2 229} 2+& 74 71 =4 Ao
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&

5.10.3. bundle validate 2z & 2 3)
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$ operator-sdk bundle validate \
<bundle_registrys/<bundle_image_name>:<tag>

27 garoh

<bundle_registry>

&3

Lo] A4 5= g AEzZ](9: quay.io/lexample ) E =] 1] ].
<bundle_image_name>

B & o] o] ] o] o] Z(<]: memcached-operator )< =] g1]}.
<tag>

v 5 o]o]x] 9] g] z(f: v1.36.1 )& =g gLl

Operator ¥ & o] n] x| & Z 535} H ¢4 g A]2Ez]d o] 5 &=
gl s of g}1]}. Operator SDK= H| A E Z &4 0;7/ Flof] o] u] x| = 7}2] AT
ZZ 2 Y gl bundle validate 5 32 22 v E o]o]x] A EEZ %] ¢
3lx] et

Operator Y159 tjs] 7} A57]1& AP 5} H v

of,
oy
Mo
e
{
o
N
J

$ operator-sdk bundle validate \
<bundle_dir_or_image> |
--select-optional <test_label>

27 Zaroh

<bundle_dir_or_image>

~/projects/memcached %= quay.io/example/memcached-operator:v1.36.1 7 2+
2 24 8E Ogadge] = g7 vlE o]ojx]E X]g g

<test_label>

name=good-practices ¢ 7Z+o] H I Fay HA7]9 o] F= AF gt

= == .M
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ERRO[0000] Error: Value apiextensions.k8s.io/v1, Kind=CustomResource:
unsupported media type registry+v1 for bundle object

WARN[0000] Warning: Value k8sevent.v0.0.1: owned CRD
"k8sevents.k8s.k8sevent.com" has an empty description

5.11. 271 &% &

e

B = 22 74 2 A8

Operator7} OpenShift Container Platform Z2] €] 9] HA(Z7}-§%) & HJHA 2 =04 g &35} &
g = == Operator SDKE Al-§3}of Ze2]2H9] o1zl EZFZXE 7k 517 F2|~F o] EFZX| o] gt
A H42 27 AL 4F 8 7 g

OpenShift Container Platform 2] 2 E= of 2] == F A} &35l= HA(Z7}1-& %) BEZ F4 AL
9o == E RS H-HA 2 =2 788 7 Q5o 99 == OpenShiftel 7 = &l 9Y == F
2 2Eo= Ho X9l g) 2 A oF F7o] Q1L 7 QFY o njejA] G == Fej2Fo HAH
Operator7} 2 4317 =g = 2 A= JdY == Ao 29

Operator 24 x}-= OpenShift Dedicated <) | g>H &€l 27184 2= APlo] 4] *~5}af
Operator SDKE A}-§ 35} Operator7] HA i== H|HA 2 & 3= 5}1} 9] F2] 2 o2zl EZ ZX]E Z}A]
g = Qo A H F 2 EZEZX]E AL-E 519 Operator @ # 2] 51+ Operand == §JZ 2= &
Foll o3 222 27 AVGE EEFRA 0 /1Y F et X2 B2 ) Heksis A4} 3] Operator =
2 A we 5 el
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Operator ZZ 3 E9o] A& ~7]Z Y & gl~E B2 ¥ g5} Operator SDK CLI =2
Red Hat x]-¢g] v] &2 ] o] 3 Al-& 5 =] g o ] k% OpenShift Dedicated & 2] o) 4] A
A€ o]y ¢/ir). Red Hat:2> & A de]= 2fo] ZAlo]F & ot o] 7] 5o gt v]z 7§ &
A& A S} et o] 7] &2 ©] o] ¥ /| ALFE ¥A] ghon] FF OpenShift
Dedicated 2]~ o)A A 7] g 1]}

4] Operator ZZ 2 EZ Y4 5} tj] Red Hat <]-g B] 2] Operator SDK:= 35 <]
gr41] ). 7]& Operator 3z 2 & E 7} 9]= Operator 2}% X}-== OpenShift Dedicated 42}
gt7] 2 2]~ H Operator SDK CLI = vl 7 2 Al &5l Z2 A EE g2 A2]sl 7 FHX b8
Z1 2] OpenShift DedicatedZ rj 3/ © = 5}+= Operator & 2] ~Z Y T 5 1.

Operator 2z Z 3] E o] 0] S5 7H2 A 7] o] o] x| = ] o] ¥ AF&HA] Fa1]]. o]
2] ¢t 7] o] X o] EE}Q) 7]5 W 74 API= v]z 4% @ CVE A Z &4 3}= o] 7
% 2]l Hdd.

Ansible 7] v} Operator 2 & E o] 7] 2 o] o] z]

Helm 7] v} Operator *Z 2 & E o] 7]} o] n] x|

)15 A] = AFYE 52] Bl o] g s 2} 3 ] §-2 Operator
SDK(Operator Framework) & & sl A1 2.

5.11.1. 3 x€E 377} 84 2= APl 31

OpenShift Dedicated= OperatorojA] ¢l =z} EZZX]E ZFX]5]= b A& + Q= FH2E 27}
$4 2= APIZ A3 1)1}, 91z} APl= 9l zz}e)l A e | el ~g A § B E B35
OLM(Operator Lifecycle Manager)°j 4] # 2] 5}+= Operator= Z7}-8% 2 =EF 7]uF S Z Operand =+
A HE a2 =g g2 Pyl de F9 o= APIZ 1§ & 5= g5t

o]z 2] API9j 4] infrastructureTopology ¥ El= A EE Z& 9] =t oA JIPEX] o= o1z A H]
29] 7| E FZ & 5ln], dulE o Z master o] 2] 2] role FFol b) ot == { & 7] Z FZA]HL]]
controlPlaneTopology ¥+ Julz o2 AEE ZFa ol k=t oji] g 5= Operando] tjj st 7] ] 3] &
vlerd o

= 3rej o] 7] 2 232 HighlyAvailable =2, Operator7} of 2] =t Z 2] 2AEl o 9= X2 t}elyl]
r]. SingleReplica &g 2 B ¥ == OpenShiftel 7 %= 5l= B Y == ZF&2El oJA] A& 5 ] Operator
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= 27§ F9< 95 OperandZE 7% 51x] Stolof gH2 L}l ¥}

OpenShift Dedicated & =] 222 732 t}5 773 o] njc} Fe]28 Y A] Fe]2H BAE +&5
7] vko Z controlPlaneTopology % infrastructureTopology 48] ¥ =& &g g1l

AEZE Zgo] B4 ¥ 47} 3 ojvto] ¥ controlPlaneTopology & 7} SingleReplicaz 4
. 22 =] gko v HighlyAvailable Z &g g 1]}

2poj} HA B 7} 00]H AEE Zaol == FY2 F4FL . npea]
infrastructureTopology 3/ E]+— controlPlaneTopology ¥/ E] <} &< ]l

2] 3} B A =7} 10] ¥ infrastructureTopology 7} SingleReplicaz &-§ H1]c}. zgX]
oo v HighlyAvailable = 2§ g 1]t}.

5.11.2. Operator = Z 2] £ o] APl A]-§ of

Operator Z} 4 x}= o} o 9} 7Fo] & vI-=] o] Kubernetes & 2 controller-runtime z}o] H 2] z]
Al-g 5} o] Operator = Z 2 EE 9] g o] E 5} Infrastructure APIo) 4] =gF = Ql51] .

controller-runtime 2}o] H & 2] of

// Simple query

nn := types.NamespacedName{

Name: "cluster”,

}

infraConfig := &configv1.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 4% <f
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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 I= nil {

return err

}
// fmt.Printf("%v\n", infraConfig)

fmt.Printf("%v\n", infraConfig.Status.ControlPlaneTopology)

fmt.Printf("%v\n", infraConfig.Status.InfrastructureTopology)

5.12. PROMETHEUS = A}-§-3]of 7] A3 2 E Y 74

Operator SDK+= Operator9] A} &<} g o] X FEE =& 3]+ b A§ & 5 ¢+ Prometheus Operator
E AFgslo] 7]E A3 g E AL A
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Operator ZZ 3 E9o] A& ~7]Z Y & gl~E B2 ¥ g5} Operator SDK CLI =2
Red Hat x]-¢ v] 72 ] o] 3} A& 5 %] g o] g5 OpenShift Dedicated 2 =] 2~ ojJ ] |
A€ o] g ¢/ir). Red Hat:2 A de]= 2fo] ZAfo]F & ot o] 7] o) gt v]z 7§ X
A 82 A5} 2k o] 7|62 1 o] A AL FL ¥ gov gF OpenShift
Dedicated 2 &] A ojj 4] &) A H 1]}

4] Operator ZZ ) EZ 44 5]+ rj] Red Hat <]-¢ 1]z 2] Operator SDK= 35 =]
gr41] ). 7]& Operator 3z 2 & E 7} 9]= Operator 2}% X}-== OpenShift Dedicated 42}
gt7] 2 2]~ H Operator SDK CLI = vl 7 2 Al&5la] Z2 A EE g X Az]5l 7 FH v
Z1 2] OpenShift DedicatedZ rj 3/ © = 5}+= Operator 2] ~Z Y & 5 1.

Operator = 22| E 9] r} 55} 22 ge 7] o] x]= 1] o] ¥ A}§-5 4] &1/} o]
2§ 7] o]n]x] 9] ele}9] 7] X 74 APl= vl 2 g @ CVE #A4& & 45} o 7
= X]2lH .

Ansible 7] v} Operator 2 & E o] 7] 2 o] o] z]
Helm 7] v} Operator *Z 2 & E o] 7]} o] n] x|

A A = AR E X Bl v o 3 24 ¢ 1 §-2 Operator
SDK(Operator Framework) & & sl A1 2.

7] £ % o 2 OpenShift Dedicated+= openshift-user-workload-monitoring = =
2] £ o] ] Prometheus OperatorE #j 3>%/1]c}]. o] Prometheus 9] ~H A~ Z A& 35}
of OpenShift Dedicated o] A] A} &R} Y Z 2 =E B 1]E ) of gifr].

openshift-monitoring *Z Z 7] E o] 4] Prometheus OperatorE Al-§ 3]%] o] £/ A]
9. Red Hat A} o] E ¢Fg ¥ 9l =]1]o](SRE)= o] Prometheus ¢/ =& *Z A}-&3}cf
g4 FeAH 74 225 B HY g,
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Go 7] ¥F Operator9j 4] st Al-§ <} <] v E2] == (OpenShift Container Platform #A4])

Ansible 7] vF Operator<j 0 s+ A}-§-x} 7§ 2] v = 2] == (OpenShift Container Platform
4)

OpenShift Dedicated <] = 1]E/ 3 58] o]

5.13. ] g g 74

Operatoro] 2lo] Zx}o] Z 59k, o] & Eo] Operatoroj bt ¢ zao] =5 Zo}-2 & mf AAEX] o 2
He] Ad2EAE JP T = gl o] 2 g Ali}a] @ o A= 2] 6] & gl 5}o] of 2] Operator ¢~ E*
7H oS WA s oF o). ze]H sji}o] 2]h QEEH oA vk L Fe]slw O-E L EH 2= v F
Y3l v 2]g) 7} ofgf = 2] 7} o] o] A FFe THE 7 g

1A e e 7E gy & A8 5 don] 212 258 FHFo] A

Leader-for-life

2]t Pod:= A 5 g0l v 7pv] <] 2 H2 Ag 3ol 2§ E7] g} o] EA =
HrZ Fe Q=20 glg 2 AP JfsH S FA g o]g ot YEHE 2FF Haolojal 7
gl zejuf o] W2 AFE S A 2lg] Y o] XHE sl o & o] 2]t Pod7} -8 H 3}
=] AL B aH == Q= Z-¢ 2/ Podoj4 node.kubernetes.io/unreachable =
node.kubernetes.io/not-ready 3]-§ ¢ 3}-= %]7§ 5} tolerationSeconds #l-S A8 3}of 2] PodZE
oA A 5= ] del= A 7HE AAF 7 . o] 2] 3t 5]-& 2 2} tolerationSeconds #}
o] 5291 -7 7] EF o =2 Pod9dj F7}F ] XA ot 1] &2 leader-for-life Go & F 4] & F= 3l A]
o

s

Leader-with-lease

#H Pod 771502 2t 228 A 228 AN G 7 g 45 dEyL £ 5.
of E WAL 7= s} el HYEL ] A 2 HE & MEA ARG 7 AX T 5H Y Gl ~F
A Haolo] By 7hsA o] gr] T A4l 3 1] §-2 Leader-with-lease Go & 541 & FE a1 §4]

fo

Operator SDK o] ] += 7] 2 #] o Z Leader-for-life 7#¢1-2 A&} = 7}X] §= 4o gjst #d
Go G+ E FE}of AFE Ao Fotsr FHH S 2l e= g
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https://access.redhat.com/documentation/en-us/openshift_container_platform/4.13/html-single/operators/index#osdk-monitoring-custom-metrics_osdk-monitoring-prometheus
https://access.redhat.com/documentation/en-us/openshift_container_platform/4.13/html-single/operators/index#osdk-ansible-metrics_osdk-monitoring-prometheus
https://docs.redhat.com/en/documentation/openshift_dedicated/4/html-single/monitoring/#understanding-the-monitoring-stack_monitoring-overview
https://godoc.org/github.com/operator-framework/operator-sdk/pkg/leader
https://github.com/kubernetes/client-go/blob/30b06a83d67458700a5378239df6b96948cb9160/tools/leaderelection/leaderelection.go#L21-L24
https://godoc.org/github.com/kubernetes-sigs/controller-runtime/pkg/leaderelection

5%. OPERATOR 7] &

Operator ZZ 3 Eo] A& ~7]ZY & gl~E B2 ¥ g5l Operator SDK CLI =2
Red Hat x]¢ v] 72 ] o]} Al 5 %] g o] g% OpenShift Dedicated 2 =] = ojJ 4] ]
A€ o] g ¢/vir). Red Hat:2> E A de]= 2fo] ZAlo]F & ot o] 7] o) f et vz 7§ W
2] ¢l& A 3 3}A] 7 o] 7] 5L 1] o] Y A H AgHS ¥R gFon] gF OpenShift
Dedicated & z] * o] A] A A g 1]t}.

A Operator Z 2 2] E £ 4% 5]+ o] Red Hat =] ¢ 1]z 2] Operator SDK:= &g =]
251/ 7]<= Operator 2= 2 = E 7} 9l+= Operator 2% X}<= OpenShift Dedicated 4}
g}7] 2 2] =¥ Operator SDK CLI & v] A& Al &3]o] ZEZAEE §X] ]t FH L vl
Z1 2] OpenShift Dedicated = tj] 32 2 5} Operator & ] =F Y5 + Q&1

Operator 2z Z 3] E o] 0] S5 7H2 A 7] o] o] x| = ] o] ¥ AF&HA] Fa1]]. o]
2] st 7] 2 o]uj x| o] AElQ] 7]5 & 24 APl= Bz % % CVE ZA|E 4 sl= o 4
£ X Hd.

Ansible 7] v} Operator 2 & E o] 7] 2 o] o] z]

Helm 7] v Operator = Z =] E o] 7] 2 o] u] =]

)15 A] = AFYE 52] Bl o] g s 2} 3 ] §-2 Operator
SDK(Operator Framework) & & sl A1 2.

5.13.1. Operator 2] g of

r}2 o %] o] 4] = Operator, Leader-for-life 2 Leader-with-lease = 7}.x] 2] {8 $-4#2 Al-&5}=
WS Hojsi o

5.13.1.1. Leader-for-life 41 &/

Leader-for-life %1 €] 4]-2 ¢l 5] leader.Become() & Z *] memcached-operator-locke]z}+=
74 W2 4 5)o] OperatorofA] 2]c] 7} € wj71x] A= 5}X] EoE== ]l

import (

"github.com/operator-framework/operator-sdk/pkg/leader"”

)
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func main() {
err = leader.Become(context. TODO(), "memcached-operator-lock")
if err != nil {
log.Error(err, "Failed to retry for leader lock")
os.EXxit(1)
}

Operator7| Z2] =g 1jojA] &P E =] gt= 7 -7 leader.Become():2 Operatore] o] 52 Ex] & 5
A7) mjo 2]o HdeEs A5 7] fa L7 o] B vretE o

5.13.1.2. Leader-with-lease <€)

2] 21812 93] Manager %2 Al-§3}o] Leader-with-lease 7>&-2 g4 5} + 51t

import (

"'sigs.k8s.io/controller-runtime/pkg/manager”

)
func main() {
opts := manager.Options{

LeaderElection: true,
LeaderElectionID: "memcached-operator-lock”

}

mgr, err := manager.New(cfg, opts)

Operator~} & 2] = FE] o 4] J P = =] o Managerol 4] 2]t] {E& g 74 HES Y& 517 93
Operator2] ] ] =5 o] =& G2 8t = g17] gf&of A 2 A] 27 EF pretglr] . Manageroj
LeaderElectionNamespace 5412 473 3l o] o] v g/ =5o]2& Ho]& + Q1.

5.14. GO 7] ¥F OPERATOR<] ¢ HA E =] 592 E]

operator-lib g 2] 7 ¥ 2] E] & A}-§351H Go 7] ¥F Operator”| 0 o] ¥ ¥ 2 5] &

f"lm
2

Fem oHAES 5
2]at 71} 2] 8 7 i) Operator 343 £ G2 E& AFg5te] L&A} B9 F2 2 e 44

o 75 g oh
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https://godoc.org/github.com/kubernetes-sigs/controller-runtime/pkg/manager#Options

5%. OPERATOR 7] &

Operator ZZ 3 Eo] A& ~7]ZY & gl~E B2 ¥ g5l Operator SDK CLI =2
Red Hat x]¢ v] 72 ] o]} Al 5 %] g o] g% OpenShift Dedicated 2 =] = ojJ 4] ]
A€ o]y ¢/ir). Red Hat:2> & A de]= 2fo] ZAlo]F & ot o] 7] 5o gt v]z 7§ &
A& A S} et o] 7] &2 1] o] ¥ /| AFFE ¥A] ghon] FF OpenShift
Dedicated 2 &] A ojj 4] &) A H 1]}

4] Operator 22 5 EZ 44 3}= tj] Red Hat x]- g B] Zl <] Operator SDK= &35 =]
251/ . 7]= Operator 2= 2 = E 7} 9l+= Operator 2% X}<= OpenShift Dedicated 4}
g}7 & e] =¥ Operator SDK CLI & B A2 A}-&3}o] Z2HEZ 93] Ha]stZ FH B
Z1 2] OpenShift DedicatedZ rj 3/ © = 5}+= Operator & 2] ~Z Y T 5 1.

Operator 2z Z 3] E o] 0] S5 7H2 A 7] o] o] x| = ] o] ¥ AF&HA] Fa1]]. o]
2] st 7] 2 o]uj x| o] AElQ] 7]5 & 24 APl= Bz % % CVE ZA|E 4 sl= o 4
& 2]l Hdd.

Ansible 7] ¥F Operator 2 & E o] 7] 2 o] o] z]

Helm 7] v} Operator *Z 2 & E o] 7] 2 o] u] x|

) 15 A] = AFYE 52] #a] o] t s 2} § ] §-2 Operator
SDK(Operator Framework) & &l A] 2.

5.14.1. operator-lib g z] 39 =] E] FH

29 E= Pod29l 72 ¢ B A E = Operator 2 o] = AJo] Z9] g §= ol R o= g Hr].
dedicated-admin ¢} & 5= Operator-} o] 2] §} 9@ H A E Z ] 7] 5].x] gt= F-¢ F&] =g o Yo} ¢z
ZEAEAE T 5 5.

Operator #}4 x]+= Operatorol] 3243 g 2] &FHL Y soF d+1]].

Fa|AE AejAf= QHAEZ JHH o2 Fa]sof gLl
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operator-lib g 2] %€ 2] E] = ] g H 1j] 9) ~ 5] o] = 9] Kubernetes 2] ~E]oJA] 9 H = EZ ] A §}
1]}, 2}o] H 2] 2] 7} Operator =& 913 Z 9] A H Z operator-lib 2} o] H 2] 2] 2] 0.9.0 8] F o] =715 U5
L.

5.14.2. 7 €2 +4 F 2]

operator-lib g 2] € 2] E]:= GoZ &5 = Go 7] uF Operatore] & vl=] o] g a] A eke ¥ gFgF] ]

g

cfg = Config{
log: logf.Log.WithName("'prune”),
DryRun: false,
Clientset: client,
LabelSelector: "app=<operator_names",
Resources: [[schema.GroupVersionKind{
{Group: """, Version: "", Kind: PodKind},
}!
Namespaces: []string{"'<operator_namespaces"},
Strategy: StrategyConfig{
Mode: MaxCountStrategy,
MaxCountSetting: 1,

b
PreDeleteHook: myhook,

2] g delE] 74 AL e EE Agdlel Je] 9L el g

T4 8= a4

log golBee] 22 WAAE A sk U AHEE 29T

DryRun gz A s oF sheA] A RS A ste HEAYTh true = A5 &
QB AN R 22 AARA = FEUT

Clientset Kubernetes API & % o A} %] = client-go Kubernetes ClientSet.
LabelSelector A e gl anE e o A8 5= Kubernetes 2hu A el 7] T8 291U o}
Resources Kubernetes 2] &2 = &. PodKind 2 JobKind = &4 x| g4t}
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57%. OPERATOR 7] &

T4 I= A

Y| 25 o] &~ g 222 A AE Kubernetes | Y 23 o] 2~ 2=l ),

Zil= A e ddych

Strategy.Mode MaxCountStrategy MaxAgeStrategy ==+ CustomStrategy 71 & A

A Qg e,

Strategy.MaxCountSettin Ay FEYE AP E Fo 2 Fol lojof FtE HAhx FE XA SE

g MaxCountStrategy ¢ 4= z+J U th.
Strategy.MaxAgeSetting 422 2|49 92 %4 5} = Go time.Duration & #+9 k(<1:48h )3
Ytk

Strategy.CustomSettings 4184 A AF T2 AL A= F WS ol sFUTh

PreDeleteHook A AL Bl ang Qelely] Aol 3F e 715 S ST
customStrategy A Abgh AR A o] FE] ders PR sE Go gedy
Y g

o] 7Y Y 7S dPlo Fe] Y-S s + AFH.
I err := cfg.Execute(ctx)

cron 7] 3] & AL§ A1} £zl A o] ES} 57 §e] 5 e E FEte] Jo] AL TEY
g

5.15. vl & g4/ o 2 F7]X] mj]m~E = 2 A E plo] 7a]o]{

Operatora) tj ¢t 2] 7] #] 7| 7] X] vj1] w2 E F 2o gj st =]-¢1:> OpenShift Dedicated 4.8 o] ¥ 4]
ANAFH T #7|A] e =E § XS 1&gl 25 8 Operator Z=Z 2] E 7} Q1= -7 Operator
SDKE AFg-38lo] Z2HEEZ HE FA 0 2 plo] zgo]H e + Qs o HE F 42 OpenShift
Dedicated 4.6 -] OLM(Operator Lifecycle Manager)2] 7] X 5]7] 3 &4 ¢/1]].
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Operator ZZ 3 Eo] A& ~7]ZY & gl~E B2 ¥ g5l Operator SDK CLI =2
Red Hat x]-¢g 1] 72 O o] ¥ A& H X o ] gk3 OpenShift Dedicated & 2] o) 4] A
A€ o]y ¢/ir). Red Hat:2> & A de]= 2fo] ZAlo]F & ot o] 7] 5o gt v]z 7§ &
A& A S} et o] 7] &2 ©] o] ¥ /| ALFE ¥A] ghon] FF OpenShift
Dedicated 2]~ o)A A 7] g 1]}

4] Operator 22 2 EZ 44 3} ©j] Red Hat x]-g B}zl <] Operator SDK= &35 =]
251/ 7]<= Operator 2= 2 = E 7} 9l+= Operator 2% X}<= OpenShift Dedicated 4}
g}7 & e] =¥ Operator SDK CLI & B A2 A}-&3}o] Z2HEZ 93] Ha]stZ FH B
Z1 2] OpenShift DedicatedZ rj 3/ © = 5}+= Operator & 2] ~Z Y T 5 1.

Operator 2z Z 3] E o] 0] S5 7H2 A 7] o] o] x| = ] o] ¥ AF&HA] Fa1]]. o]
2] st 7] 2 o]uj x| o] AElQ] 7]5 & 24 APl= Bz % % CVE ZA|E 4 sl= o 4
£ X Hd.

Ansible 7] v} Operator 2 & E o] 7] 2 o] o] z]

Helm 7] v} Operator *Z 2 & E o] 7]} o] n] x|

)15 A] = AFYE 52] Bl o] g s 2} 3 ] §-2 Operator
SDK(Operator Framework) & & sl A1 2.

5.15.1. 5 7] & & & plo] zgjo]d F1

Operator SDK pkgman-to-bundle 3 %2 OLM(Operator Lifecycle Manager) 7| 7] X] gj L] s] ~EZ
WEZ plo] zg]o] {3} b =50 FUd. FF2 g FH7]|A] mjr=E e a]E A&l 9 g
ggege]of = 2F A 2E vl o st HES YYFUT. 28 o5 ¥ d 2 HE gjot v &

oJr] A& WEF 7= g

7
=
=

o] & £o] F7]A] e FHAE FA o] =2 A EJ fs t]s3 packagemanifests/ t] g E] 2] & 37 2] 514/

Al Q.

A7]A] A =E G4 & o]opL oA

I packagemanifests/
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L— etcd
—o0.0.1
—— etcdcluster.crd.yaml
—— etcdoperator.clusterserviceversion.yaml
F—o0.0.2
—— etcdbackup.crd.yaml
—— etcdcluster.crd.yaml

—— etcdrestore.crd.yaml
L— etcd.package.yaml

nlo] z 2] o] {2 & 43l bundle/ O g E] 2] o] t}3 ¥ Eo] Y4 HL}

Bundle & & g o]o}-22] of

bundle/
— bundie-0.0.1
—— bundle.Dockerfile
—— manifests
—— etcdcluster.crd.yaml
—— etcdoperator.clusterserviceversion.yaml

— metadata

| L— annotations.yaml

L— tests

L— scorecard
L— config.yaml

L— bundle-0.0.2
—— bundle.Dockerfile
—— manifests
| |— etcdbackup.crd.yaml
| — etedcluster.crd.yaml
|
|

—— etcdrestore.crd.yaml
— metadata
| L— annotations.yaml
L— tests

L— scorecard
L— config.yaml

YYH o] go]ofRE 7|vte Z F HES ¥E oJr| R &=

—— etcdoperator.v0.0.2.clusterserviceversion.yaml

—— etcdoperator.v0.0.2.clusterserviceversion.yaml

& o FCe=

57%. OPERATOR 7] &

.
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quay.io/example/etcd:0.0.1

quay.io/example/etcd:0.0.2

Operator =2 ¢} 9] = 7] X] &4

5.15.2. Bl E g Ao = g7] 2] g L AE ZZ A E plo] za]o]4

Operator 24 x}+= Operator SDKE A}-§ 35} o] 5]7] %] oj L] w5~ E & ] Operator ZZ A EZ v 5 &
& Z2AEZ njpo] zao]d T 5= YLt

A 27 ALY

[ ]
Operator SDK CLI7} ¥ =] &

g 7] X] vf L]z *~E & 2] o] Operator SDKE A}-§ 35} =]%9j] Operator Z Z | E 4%

g

Operator SDKE A& 510] #7]4] mjU A ~E Z2HES W 32402 o] 28 o] 5w
Wz ofujx] & 44 #) o

[--output-dir <directory>] |

$ operator-sdk pkgman-to-bundle <package manifests_dir> | a
--image-tag-base <image name_base> Q

Z Z A E o] 7] x| ojiL]w]~E O] g 2](q9: packagemanifests/ &=+ manifests/ )2/
IAE G g

©

e AL 7] E o2 YYdH vEL bundle/ O g g 2] o] X0 242 Ay H]
o}, -output-dir el 2 & AF& 3} A #/A]E =g & 7 51
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©

¥ E o] A& & quay.io/lexample/etcd s} 72 o] v]x] o] F9] 7] ul-g A 3 5] = 5 -
image-tag-base =& 2= 47 gjrl. o]r] =] g z7} W E vl o] mje} FHEZ g7 Y
o] o] 2L 9] L]}, o & o] A3 vl E o]n]x] o] Zo] <image_name_bases>:
<bundle_version> § & o = A1}

oy
ol

Y W5 oA} Y30z JY5=A ol g,

$ operator-sdk run bundle <bundle_image_names>:<tag>

2 o

o

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"

5.16. OPERATOR SDK CLI #=

Operator SDK CLI("5 % & ¢l E] 5] o] =)= OperatorE 0 #7 48 5 1 =5 HAH 7|2 7| E Y]
=
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Operator ZZ 3 Eo] A& ~7]ZY & gl~E B2 ¥ g5l Operator SDK CLI =2
Red Hat x]¢ v] 72 ] o]} Al 5 %] g o] g% OpenShift Dedicated 2 =] = ojJ 4] ]
A€ o]y ¢/ir). Red Hat:2 A de]= 2fo] ZAlo]F & ot o] 7] o) gt vz 7§ W
A ¢1& A g3} vk o] 7]5-2 1] o4} A A3 ¥A gron] ¥ OpenShift
Dedicated & 2] = o] ] A # & 1]}

A Operator Z 2 = EZ 4% 5]+= ] Red Hat x]-¢] 1] 7 2] Operator SDK+= &35 =]
251/ . 7]= Operator 2= 2 = E 7} 9l+= Operator 2% X}<= OpenShift Dedicated 4}
g}7] 2 2] =¥ Operator SDK CLI & v] A& Al &3]o] ZEZAEE §X] ]t FH L vl
Z1 2] OpenShift Dedicated = tj] 32 2 5} Operator & ] =F Y5 + Q&1

Operator 2z Z F E o] 0} .S 7H2 A @ 7] o] o] x| = ] o] ¥ Al HA] F1]]. o]
2 gt 7] 12 o]mjx] o] HElQ) 7] @ 74 APl= ]2 4§ 2 CVE 24 52 5= o A
& 2]l Hdd.

Ansible 7] ¥F Operator 2 & E o] 7] 2 o] o] z]

Helm 7] v} Operator *Z 2 & E o] 7] 2 o] u] x|

) 15 A] = AFYE 52] #a] o] t s 2} § ] §-2 Operator
SDK(Operator Framework) & &l A] 2.

Operator SDK CLI %

I $ operator-sdk <command> [<subcommands] [<arguments>] [<flags>]

Kubernetes 7] v} Z 2] 2 E] (9] : OpenShift Dedicated)?)] tj] o1 Z2] =g A&z} A4~ Aslo] 9=
Operator 24 x}:= Operator SDK CLIZ A}-§ 35} Go, Ansible &= Helm2 7] vl © & ]3] OperatorZ

7N

!5/l Kubebuilder:= Go 7] ¥F Operatoro] =7 E= £Z 4 © & Operator SDKo)] 3 gl=]

o] 9l& 1]l = 7]&= Kubebuilder ZZ 3 EE 71 Z Operator SDK S} 7] A& + glon 7% z¢]
g+ sy
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5.16.1. ¥ =

operator-sdk bundle % 72 Operator ¥ & v e}t o] | & & 2] g .

5.16.1.1. 75

bundle validate 5}¢] 5 %2 Operator ¥l 52 25 ¢}

3 5.23. bundle validate =z =z

Zdg 2 Description

-h, --help bundle validate 319 W o] 03 =2 =YYt

--index-builder(& =} HE o]m R 2 714 07 &3 a4 5= EQUTH HE o] n R 2 A= uj vt A} &5

) Yt A8 7H5 3 34 o docker(7] £ %), podman == none$ Y th.

--list-optional AHE e A A A E EF Jdyth o] T8 A st gE 77 AE
HA sy

--select-optional(Z=  da g el d 45715 A9 st gd A8 7] YY) --list-optional =) 25 A}

<) goto] AP ete A A 7 A9 A FE57E gy

5.16.2. cleanup

operator-sdk cleanup 3 32 run 3 3 2 A}-§ 5} uj 3 Operator-§ 2 2 Y4 H ] £ 25 A}A) 5
2 F A g o]

3% 5.24. cleanup =22

ZH2 Description
-h, --help run bundle 319 WH o N =T EF YUk
--kubeconfig(#749)  CLI &%0] 214 kubeconfig =+ 7 = ¢yt

-n--namespace (= ol FHR 2t A= A CLI 8F S AP T v o] =YYt
<)
=

--timeout <duration> A3 A HF o] S8 w7kx] o) 71 k= A 2+Q U 7] 2 7--e 2m0s U o).

5.16.3. ¢t =

365



OpenShift Dedicated 4 Operator

operator-sdk completion F 32 CLI B35 L ] }<8lw HA YT+ g5 d 2= Py

.

3% 5.25. completion 3}¢] 33

519 99 Description
bash bash ¢&+5 5 A4 gt}
zsh zsh &5 ATl

3% 5.26. completion =z z

Description

e

-h, —-help AW Ee

EDISECH

E

s

vl 27 2

Ty

1.

$ operator-sdk completion bash

g o

o

# bash completion for operator-sdk -*- shell-script -*-

# ex: ts=4 sw=4 et filetype=sh

5.16.4. create

operator-sdk create F 3> Kubernetes APIZE 4§ 5] 7]} 27 Z =3} d] AL

5.16.4.1. api

create api 519] F %2 Kubernetes APIE =7 Z =3/}, 5}9] 332 init 532 Al& 51 7]
o} Z 2 H E o x] A s)of g,

&

3% 5.27. create api =z2j] 2z
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o i Description

-h, --help run bundle 319 WH o N =L EF YU

5.16.5. generate

operator-sdk generate 3 & 5§ 7] E S F5lo] ZE B g A~EE YY .

5.16.5.1. W&

generate bundle 3}¢] 3 32 Operator ZZ H E o] tjj5] J & o] HE nji]z]*E, velto]F],
bundle.Dockerfile 7} -2 % gf1]l.

l

2o/ ul-&] o 2 generate kustomize manifests 3} F %2 w ] &35} generate
bundle 3}7] F % o] AF&EH = %’ g Kustomize #jo] =& H g} zejr] =7]31H =
=2 & E o x| make bundle g 32 A1-§-3}of o] ot FH S A E AP EF X558
T sy,

3% 5.28. generate bundle =z} =z

e Description

b
&

--channels(&##4) HE o] Ade] 4E2 TiE 55Ut 71232 alphay vt
--crds-dir(F=149) CustomResoureDefinition mj Lz 2 E9] = tjg g Yt

--default-channel (& HES 71 Ad P

2+)

--deploy-dir(Z 7<) ) 32 9l RBACS} 22 Operator i Y 3| 2E & FE tjd Yt o] td B 2=
—input-dir Zj 22 A2 == o dE e gy ok

-h,--help generate bundlec] 3 =& 2 Jt}.

--input-dir(Z#<4) 71EWMES S dYE Yyt o tgHe e HE manifests o] g e 2] 9] 49
o] --deploy-dir v} 2 €] 2] ¢} t} 51 o}

--kustomize-dir (&=} HE Y3 2~ E & Kustomize W] o] 2~ 2 kustomization.yaml 3} o] £33 ¢

4g) g g Pyt 71 2 4 2+ config/manifestsy 1 o}

--manifests HE YA 2EE AU
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o i Description

--metadata HE o eld] o] E] 2 Dockerfile S A A 1t}

--output-dir(Z=4) WMES 243 o9 E gyt

--overwrite HE mgld| o] E] % Dockerfileo] 9+ 4 ¢ QoY 7] 23ke trueyd Yot
--package(Z#+4) HE 9] s 7]A] o] F YUY Th

-q, --quiet s e Ayt

--stdout AE U 2EES &= &80 24U

--version(#2-<¥) A E M Sl 2= Operatore] oju] AA HAJUTH Al HES A A

Operatorg ¢ 1| o] =3}= 74 9-oll vk A4 g o}

make bundle 3 %2 A}-§ 35} generate bundle 5}-9] § %< F&5}= o Bae HA =
ZA] X = Operator Bl 53 L FZ5IHA] L.

5.16.5.2. kustomize

generate kustomize 3}¢] 3 % o] = Operatoroj tj] 3t Kustomize tjj o] 5] & 44 3}= 5}¢] FF o] &£
grE o] s

5.16.5.2.1. mj ]z~ E

generate kustomize manifests s}¢] %2 t} = Operator SDK 33 o 4] Wl & mjLF|~EE ¥ =
5l ] A& 3} Kustomize ] o] = = kustomization.yaml 3} 2/ -2 config/manifests r] 2] E] 2] of] 4%
sl AL} OfA] WA g o). wjo] =7} EAJ}R] QA 1} —interactive=false Zzf 2 Z 473 3]x] &2 F-¢ o]
FE S 7|2 o2 mji]s| A E Hjo] 2o g5t +¥ Q491 Ul vjElto]El F fjs}g = 2 gf].

3% 5.29. generate kustomize manifests =z z

o i Description

--apis-dir(Z#4) APl 3 A& A FE I H YUtk

-h,--help generate kustomize manifestseo o 3 = ¢ =<t}
—-input-dir(£=29) 7] Kustomize 3t o] Q)= o] &g Yok
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o i Description

--interactive false= 47 3l Kustomize W o] =7} Q1 74 ¢ AH-&2 A 2] v gld o] 5 & =83}
E=EUsta WEy 25X eV ZAHY L

--output-dir(Z=4) Kustomize ¥} & A sk v e & 2] YUt
--package(Z#+4) 3 7] 2] o] F Pt
-q, --quiet s REg Ay E U

5.16.6. init

operator-sdk init 5 %2 Operator ZZ A EZ Z7]35}5l 37 X g H Za]z29l¢] 7] ZZ A E ] E
2] gl o]o} 2L Yyl A} A F =g

[
&7 efo] Al = 7o
[
ool & z] ¥x] =] 7} 1= PROJECT 7Y
[
ZZH EZ Y 3F Makefile
[
ZZAE F£ gEo] 9li=go.mod 7Y
[
o L] 5] &~ E & Al-§ x| F o] 5]+= kustomization.yaml 7} &/
[
He] 2} v U] B = E & o] u| X & A&} F O] 5= FH X 7
[
Prometheus =] 3 5 % 3l 5}+= F 2] 7
[

&g & main.go 72
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3 5.30. init =2 =z

ZH2 Description

~

--help, -h initE ol ad =g EH Y

--plugins(Z#-4) Z2AES 2713 8209 o] 5 H WA A YU T AR 7hs E &
z¢1¢ ansible.sdk.operatorframework.io/v1, go.kubebuilder.io/v2,
go.kubebuilder.io/v3, helm.sdk.operatorframework.io/v1 ¢ 1 o}.

--project-version ZaAE WAYU T AL 715 S g 2 9 7] 2349 3-alpha 9y o)

5.16.7. run

operator-sdk run 3 32 o} 335t 317 o] x| OperatorE A 2t = Q1= 4L A 3.

5.16.7.1. ¥ &

run bundle 3}¢] 3 %> OLM(Operator Lifecycle Manager)S A}-& 35} Bl 4] © 2 OperatorZ
Hj Z gf] o}

3 5.31. run bundle Zzj] 2

o i Description

—index-image(Z+4<€) WESAYT g2 ojux YY) 7] & o] n] x| = quay.io/operator-
framework/upstream-opm-builder:latest ¢ 1 o}.

--install-mode Operator CSV(Z & 22F Mu]2 v )| X Q== A2 ZE=(q:
<install_mode_value  AlINamespaces =+ SingleNamespace)3 1 t}.
>

--timeout <duration> A 2] A ek A7+ Y 7] ke 2m0s e U o).

--kubeconfig(Z#¥) CLI &% o) A& kubeconfig =2 7 =Yt}

-n--namespace (= ol FW27tJe AT CLl o3 S AP T v o o] 2Pyt
<)

--security-context- (1
config
<security_context>

-h, --help run bundle 3} 9] g ol g =2 EH Yk
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restricted ¥ oF 7 €]~ E = default 1j] 9] A 5] o] 29} 5815 =] k&1]].

Pod % ¢F 5]°& o]5] & &z

5.16.7.2. bundle-upgrade

run bundle-upgrade 3519 F %2 o] o] OLM(Operator Lifecycle Manager)S Al-§ 35} vl 5 &4
© Z H x| ¢l Operators ¢ 23] o] =3 1]

3% 5.32. run bundle-upgrade Z2jj z

=82 Description

--timeout <duration> gz o= A3 A 7FY YTk 7] 23S 2m0s e Y o).
--kubeconfig(&=¥) CLI &% o)) Al-&8 kubeconfig =2 7 =Yt}

-n--namespace (7 °] )17k 9lE A5 CLI 2 FS YT v 2ol 2y
)

--security-context- [
config
<security_context>

,d
ol

-h,--help run bundle 519 B g =32 S YY)

restricted H ¢F A€~ E = default v ¢ =5 o] =9} S 85 =] 1]}
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Pod 129} 58 o] % £

5.16.8. scorecard

operator-sdk scorecard F 352 =5 0o] 7} = 2 &35} Operator ¥1 52 F5512Z &2 95
A O A GS A FFL Th 0] FF2 G2 o15F AFE ], ¢l WE o] A o] Ar) mji] A A E g v
efr o] E] 7} Z gHe o] g 2] 9] . ¢l=of o]u]R] Bjz7} 9l © ¥ o] o] ] 7} g ZF o 2 FAYFof gi]r].

3 5.33. scorecard Z 2]z

e i Description

-c,--config(##}4) 2510 7tE A Y A2YUnh 72 AR E
bundle/tests/scorecard/config.yaml¥] 1 c}.

-h,--help scorecard HF o tf ¢ = FdYch

--kubeconfig(+# 1<) kubeconfig s} 7 =yt

L, --list AP 5 YE HEES GG

=N, --namespace (& A} HAE oA & AP Tyl 2ao]2dY

=)

-0, --output(# 44 A3 28 YA YU Th AL 7h5a e text(71 24 2 jsong o,
—-pod-security A E B A 2E S A FIe] 230] At g APshe FAYU L]

<security_context>

-, --selector(&=14) AP T EH2EE A4 3te hd A8 7| gy o

-s, --service- H 2~Eo| AFgsF Au) 2 A Yot 7] E7ke defaulty v o
account(&#=1<)

-X, --skip-cleanup HAEVLAYE T g ihxs Fe 2 v a4 sk

-w, --wait-time H2E7F 482 w7hA] o) 71 Al 7H(E) DY Th(ell: 356s). 7] 222308 Yt}
<duration>

restricted  ¢F 7 €]~ E = default vj] ¢/ =z o] =2} T35 =] Q1]
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.
.
.
Pod 1 9F 5§ o]a] & #2]
5.17.
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5.17.1.

A 27 ALY

ZZ A~

$ operator-sdk --version
operator-sdk version 0.1.0

VETEIEER Pt

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

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

$ mv memcached-operator old-memcached-operator

$ operator-sdk new memcached-operator --skip-git-init
$ls

memcached-operator old-memcached-operator

I $ cp -rf old-memcached-operator/.git memcached-operator/.git

5.17.2.
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A 27 AG

ZZA A~

$ cd memcached-operator
$ operator-sdk add api --api-version=cache.example.com/vialphat --
kind=Memcached

$ tree pkg/apis
pkg/apis/
addtoscheme_cache_v1alphai.go
—— apis.go
—— cache
L— v1alphat
—— doc.go
—— memcached_types.go
—— register.go
—— zz_generated.deepcopy.go
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func init() {
SchemeBuilder.Register(&Memcached{}, &MemcachedList{})

5.17.3.

AHd 277 AFE

By B

sdk.Watch("cache.example.com/vialpha1"”, "Memcached", "default",
time.Duration(5)*time.Second)

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

$ tree pkg/controller

pkg/controller/
— add_memcached.go
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—— controller.go
— memcached
L— memcached _controller. go

import (
cachev1ialphat "github.com/example-inc/memcached-
operator/pkg/apis/cache/vialphai”

)

func add(mgr manager.Manager, r reconcile.Reconciler) error {
¢, err := controller.New("memcached-controller”, mgr,
controller.Options{Reconciler: r})

// Watch for changes to the primary resource Memcached
err = c.Watch(&source.Kind{Type: &cachevialphal.Memcached{}},
&handler.EnqueueRequestForObject{})

// Watch for changes to the secondary resource pods and enqueue reconcile
requests for the owner Memcached
err = c.Watch(&source.Kind{Type: &corev1.Podf{}},
&handler.EnqueueRequestForOwner{
IsController: true,
OwnerType: &cachevialphal.Memcached{},
)
}

// Watch for changes to the primary resource Memcached
err = c.Watch(&source.Kind{Type: &cachevialphal.Memcached{}},
&handler.EnqueueRequestForObject{})

// Watch for changes to the secondary resource AppService and enqueue
reconcile requests for the owner Memcached

err = c.Watch(&source.Kind{Type: &appvialphail.AppServicef}},
&handler.EnqueueRequestForOwner{
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IsController: true,
OwnerType: &cachevialphal.Memcached{},
)

$ operator-sdk add controller --api-version=app.example.com/vialphat --
kind=AppService

// Watch for changes to the primary resource AppService
err = c.Watch(&source.Kind{Type: &appvialphai.AppServicef}},
&handler.EnqueueRequestForObject{})

func (r *ReconcileMemcached) Reconcile(request reconcile.Request)
(reconcile.Result, error)

I func (h *Handler) Handle(ctx context.Context, event sdk.Event) error

import (
apierrors "k8s.io/apimachinery/pkg/api/errors”
cachev1ialphat "github.com/example-inc/memcached-
operator/pkg/apis/cache/vialphai”

)

func (r *ReconcileMemcached) Reconcile(request reconcile.Request)
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(reconcile.Result, error) {
// Fetch the Memcached instance
instance := &cachev1alphail.Memcached{}
err := r.client. Get(context. TODO()
request.NamespacedName, instance)
if err != nil {
if apierrors.IsNotFound(err) {
// Request object not found, could have been deleted after reconcile
request.
// Owned objects are automatically garbage collected.
// Return and don't requeue
return reconcile.Result{}, nil
}
// Error reading the object - requeue the request.
return reconcile.Result{}, err

}

// Rest of your reconcile code goes here.

reconcilePeriod := 30 * time.Second
reconcileResult := reconcile.Result{RequeueAfter: reconcilePeriod}

// Update the status

err := r.client.Update(context. TODO(), memcached)

if err I= nil {
log.Printf("failed to update memcached status: %v", err)
return reconcileResult, err

}

return reconcileResult, nil
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380

// Create

dep := &appsvi.Deployment{...}

err := sdk.Create(dep)

// v0.0.1

err := r.client.Create(context. TODO(), dep)

// Update

err := sdk.Update(dep)

// v0.0.1

err := r.client.Update(context. TODO(), dep)

// Delete

err := sdk.Delete(dep)

// v0.0.1

err := r.client.Delete(context. TODO(), dep)

// List

podList := &corev1.PodList{}

labelSelector := labels.SelectorFromSet(labelsForMemcached(memcached.Name))
listOps := &metav1.ListOptions{LabelSelector: labelSelector}

err := sdk.List(memcached.Namespace, podList, sdk.WithListOptions(listOps))

// v0.1.0

listOps := &client.ListOptions{Namespace: memcached.Namespace,
LabelSelector: labelSelector}

err := r.client.List(context. TODO(), listOps, podList)

// Get

dep := &appsv1.Deployment{APIVersion: "apps/v1", Kind: "Deployment", Name:
name, Namespace: namespace}

err := sdk.Get(dep)

//v0.1.0

dep := &appsv1i.Deployment{}

err = r.client.Get(context. TODO(), types.NamespacedName{Name: name,
Namespace: nhamespace}, dep)

// newReconciler returns a new reconcile.Reconciler

func newReconciler(mgr manager.Manager) reconcile.Reconciler {

return &ReconcileMemcached{client: mgr.GetClient(), scheme: mgr.GetScheme(),
foo: "bar"}

}

// ReconcileMemcached reconciles a Memcached object
type ReconcileMemcached struct {

client client.Client

scheme *runtime.Scheme

// Other fields

foo string

}
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o] @ Z 2 A E o] Gopkg.toml o F=7}d A&} o] 5 FE ] FP A ZZHE]
Gopkg.toml o] E A5l F=71gii]o). dep & & P35l A ZZ A Eo] g7 YAE o] EgL]
.

v A1

o
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T
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