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Z 2] 2] 9] KafkaBindings¢] 54 A}okol of &)
kafkabindings.webhook.kafka.sources.knative.dev MutatingWebhookConfiguration & A}
A 2 P o] E o)Wl EE(]: Deployments, Knative A 8] 2~ B2 Jobs)ol] Al e s AT 4=
AFU T 28 W WebhookE g2l @ 77F Ayt

ki
[m

1


https://access.redhat.com/documentation/en-us/openshift_container_platform/4.12/html-single/serverless/#serverless-config-tls
https://buildpacks.io/

OpenShift Container Platform 4.12 A v 2] 2~

o] A £ 3l 4 5} ¥ OpenShift Serverless 1.23 0.2 ¢ 1g o] =3+ & F ] 2E o A
kafkabindings.webhook.kafka.sources.knative.dev MutatingWebhookConfiguration 2 <~
o= A gy

I $ oc delete mutatingwebhookconfiguration kafkabindings.webhook.kafka.sources.knative.dev

° Ingress°ﬂ net-istio = A}-& 3} 3. security.dataPlane.mtls: true E A} & 3}o] SMCPE %3] mTLS
£ &4 3}5F= 79 Service Meshi= OpenShift Serverlessel t ¢ DomainMapping < 01 2314
%5% *.local & 2~ E o] tj 3l DestinationRule & v = g1 o}
o] ¥4 £ &l 4 3l# = security.dataPlane.mtls: true = A} & 3}+= t) 21 PeerAuthentication &
W 323t mTLSE &4 83y o).
1.9. RED HAT OPENSHIFT SERVERLESS 1.23.0 28| 2~ A 1.

OpenShift Serverless 1.23.0& A& 4= &Yt} o] g-& 9] = OpenShift Container Platform 2]
OpenShift Serverlesse} #AH M Z 8- 7|5, WA A, & % A4 7F 235 o] Yt

191 =28 75
® OpenShift Serverlessol| 4] Knative Serving 1.25 A8 34t}
® OpenShift Serverlessol| 4] Knative Eventing 1.25 A8 3t}
® OpenShift Serverlessol| A Kourier 1.25 AF8-& 1t}
® OpenShift Serverlessol| 4] Knative(kn) CLI1.2E AF-&3F4 o
® OpenShift Serverlessoll 4 Knative Kafka 1.25 A8 o}

e kn func CLI =229 94 func 0.24E A}£-3 ).

o Kafka B =7 ¢} $}74| kafka.eventing.knative.dev/external.topic =2 2 A}-& & 4= A H Ut} 9]
TG AHE S HEA 7L AA W FAE G st A SRR A E e 7S FAE A

5::9)«75‘4‘3}.

o kafka-ch-controller 2 kafka-webhook Kafka -4 & 47} ] o)A} =) 51% &&U ) o] & 3+
T4 2 4+ kafka-webhook-eventing 4 242 WA 5 5Lt

® OpenShift Serverless Functions Technology Previewol| A & 7] 22 . & S2|(Source-to-Image)

2 A1g-35te] Ag oY oA 2 W =3}

1.9.2. g2l € &A|
o Kafka B2 7], Kafka 422 @ Kafka 4 ZLo] di &)l & A 5 X 2] EZ2(FIPS) &=} 6] 24 515 o
AHF Y
o Kaftka BZAE Xgs= Y dAadHo|AE AA st A 2 7] ¢] auth.secret.ref.name = ¢to]
B2 Ao 2A = Ayl Y 29 o] & FF AT A A 1 % T AFY

e o Knative AJH]| 22 OpenShift ServerlessE 4 3] 5} Knative €43 3} 7] Pod”} 600MB<] 7]
oo R A gkel] 2 A AE ¢ AFUTh vl 2] A& #Fo] o] Al ghel] = st o] g Pod
= A A2 4= 25U T} activator vl ol ti 3k @ 3 2 A 3k-2 KnativeServing A&} 7g 2] 2]
22E TS FAAE F AFHTH
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apiVersion: operator.knative.dev/vibetai
kind: KnativeServing
metadata:
name: knative-serving
namespace: knative-serving
spec:
deployments:
- name: activator
resources:
- container: activator
requests:
cpu: 300m
memory: 60Mi
limits:
cpu: 1000m
memory: 1000Mi

o 3dlol 24 Wlx He2Fo 2 Cloud Native Buildpacks & AF-83F= 7% kn func = podmang& =}
FOZ A ALY 4 A ol SSH Ed 2 AFE- & = glF Ut olgl gt A9 &l 4 WS &5
E s Aol 24 Ji i 7 378 o A] Docker B+ podman ] &S o] 7] A8 al= A YT

o A Quarkus ¥ Golang HE}Y 9] 7§ 2z gn] X k= =7} A 9§14t} Node, Typescript,
Python, Springboot &1 E} ¢ of] A iﬂ}f—iﬂl =3 o)

® Ingressol net-istio = A}-8 3} 12 security.dataPlane.mtls: true = A} & 3}o] SMCP= %3] mTLS
£ &4 3}5F= 79 Service Meshi= OpenShift Serverlesse tf ¢ DomainMapping 2 5] -8 5} 4]
&= *local 3~ E 9 ) gt DestinationRule & v 3£ g} o}
o] =4 £ 3l 4 5} ¥ security.dataPlane.mtls: true = A} 5}l = )41 PeerAuthentication &
v 3 3o mTLSE &4 3y o}
F7teas

® S2[(Source-to-Image)

1.10. RED HAT OPENSHIFT SERVERLESS 1.22.0 € 2| &~ A X

OpenShift Serverless 1.22.0& AF8-& 4= ) F U Tt} o] g9 = OpenShift Container Platform 2]
OpenShift Serverless¢} #HE @ A 2 715, WA AFE, 482 &4 7F 85 o] d<5U

110 22 75
® OpenShift Serverlessoll 4 Knative Serving 112 A}&-3H4 ¢}
® OpenShift Serverlessol| 4] Knative Eventing 1.12- A}-8-3H4 o}
® OpenShift Serverlessoll A Kourier 118 AF-&3H4 o}
® OpenShift Serverlessol| 4] Knative(kn) CLI 1.1& AF&-3Hu o}
® OpenShift Serverlessoll A Knative Kafka 112 A}&-3H4 ¢}
® kn func CLI =& 22194 func 0.23& A}&3 ).

® Knative A H] 2o T ghinit A B o] A o] 7] T2 { = AlFHUTh
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https://buildpacks.io/
https://access.redhat.com/documentation/en-us/openshift_container_platform/4.12/html-single/images/#using-s21-images

OpenShift Container Platform 4.12 A v 2] 2~

® Knative A H] o] I PVC(F T 25 Fd ) Aol 7<= Z2F= AlFg

e Kknative-serving knative-serving-ingress knative-eventing % knative-kafka A] 2~ =] 1] ¢] 2~ 5|
o] 0]l &= 7] .2 © 2 knative.openshift.io/part-of: "openshift-serverless" =z} o] 2] 1 th

e Knative Eventing - Kafka Broker/Triggerth A]| R =7} 7} %] o] Katka B2 H & Az} 3} 6} 12 <)
ZEM HEYS EYAT S AdFUT

e Knative Eventing - KafkaSinkt A] . =7} F7} 5] o] 9] ££:0)| A KafkaSink #] .5 A] Z}3}
AHFY

sk

o=
T

e Knative Eventing - Broker/Trigger t A] . = 7} Knative Eventing - 2|28 7|4t H. &2 7 /Trigger
B g

e knative.openshift.io/part-of: "openshift-serverless” #| o] £ A
knative.openshift.io/system-namespace ] o] &2 ) A g} & o

e Knative Serving YAML 4] 1} 9] o] & A& ~etd _g_c mel case(¢l]: o] &)dl| 4] dlo] = 2EY
(¢l :example-name) & = *H 7 = 3l &Y o} o] E el 25 E Knative Serving YAML 4 31 & A
AL B Sho) & et H A& AH8 A 2

.

1.10.2. &l ¥ FA|

Sl

o Kafka B = 7], Kaftka 422 9 Kafka 4 =Lof] thall AW A B A 2] EF=(FIPS) =7} v &7 3} of
AFY
1.11. RED HAT OPENSHIFT SERVERLESS 1.21.0 € 2] &~ A X

OpensShift Serverless 1.21.02 AF8-& 5= A F Yt} o] §5 9 = OpenShift Container Platform<]
OpenShift Serverlesso} #HAH A 2L 755, WA A1e, &8 3 471 285 o A5

IMLAZE 75
® OpenShift Serverlessoll A Knative Serving 1.0 A}-&
® OpenShift Serverlessoll 4] Knative Eventing 1.0-& A8 3t}
® OpenShift Serverlessol| 4 Kourier .02 AF&-3H4 ¢}
® OpenShift Serverlessoll A Knative(kn) CLI1.0-& AF-&3F4 o
® OpenShift Serverlessol| 4] Knative Kafka 1.0& AF&-3u o}
e kn func CLI Z&]22l 9 4] func 0.21& A&t}

e Kafka A=

mlm

e ZARE ST S AEUh

e Knative & Z A2~ T2 A E = kebab-cased 7] & d A5 A A&7 Ysl Al 2 A4 71 E AFE
Z37] A 25y th 4 33 o 2 OpenShift Serverless 118.0 2 2] 22 :mE o] 4] o] o] AF %
defaultExternalScheme 7] 7} ¢ o] A& % %] ¢k o 1 default-external-scheme 7] 2 tj 4|
Ut 79 tf g AHg A -2 5 A sHA A H YT

H

1.11.2. &} 24 = &)

14



11.3. 8

[>

1. 29

OpenShift Serverless 1.20.0¢] = kn event send = A}-&&1o] o] EE ]| A2 BuUl&= o] o3
S A= o E Hda ZA7F AAF Y ek oAl o] A7t sl A H AF U Tk

OpenShift Serverless 1.20.0(func 0.20)9]| A http &l Z 31 S 2 A A H TypeScript <71 F8 =
Bl ol u 2 = %] & SkF U T oA o] A7} el 4 = A F U T

OpenShlft Serverless 1.20.0(func 0.20) 9] A gcr.io 8| A 2 E 2] S AL&&1o] 32 v £ 31 )
7ok A Ao B F Ut oA o] EA7F A = AFH T

OpenShift Serverless 1.20.0(func 0.20) 9]l 4] kn func create ™ & & A}-8& 3} o] Springboot &4~
Z2AE g2 A4 -2 kn funcbuild 33 & A8 s = ¢ 7 v A% 2} g7 kn func
build %% o] 29I Fch o] 4] o] 417k 3124 = Q% k.

OpenShift Serverless 119.0(func 0.19) ¢l A = A HEFY o A podmanS AF-&-3te] ShrE =
2 AAFUTE oA o] FAI7F A = A FH T

gl H A

AR = Q1 w3
‘4‘4

%, DomainMapping CR(A}-8-#F 78 o] 2] &222)& AMg-3te] AL8-2F g o] mr g B2 7] w3
OPEW_ H 27 e] 4 A H| 2~ = DomainMapping CRS 74 3taL H 27 ] H8et 4 2 5 AL&
2 A o] | Qo F 7}l oF Fth

ou

AEZH = AN ALHAA e 42720 EE2AJ URIE AT 5 8l

DomainMapping CR2] 4]

apiVersion: serving.knative.dev/vialpha1
kind: DomainMapping
metadata:
name: <domain-name>
namespace: knative-eventing
spec:
ref:
name: broker-ingress
kind: Service
apiVersion: v1

B 2 7 9] URI= < domain-names>/<broker-namespace>/<broker-name><] 1 t}.

112. RED HAT OPENSHIFT SERVERLESS 1.20.0 €3 &= = E

OpenShift Serverless 1.20.0 & A}-8-& 4= 3l 5 Ut o] &5 = OpenShift Container Platform<]
OpenShift Serverless o} # & H 2] 2 & 7] %, WA AL E% 2 A 7F 23hE o] dFY

1121 =28 75

OpensShift Serverlessol] 4] Knative Serving 0.26 5 A}-8 %4 t.
OpensShift Serverlessel] 4] Knative Eventing 0.26-& AF&-3Hu o
OpenShift Serverlessel] 4] Kourier 0.26 2 AF&8-3F4 T}

OpenShift Serverlessol] A Knative(kn) CLI 0.262 AF-&-3Hu t}.

LT E
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OpenShift Container Platform 4.12 A ¥ 2] =

OpenShift Serverlessol] A Knative Kaftka 0.26 & AF-&3F4 o
kn func CLI =& 2219 A func 0.20L A}&3 o}
Kafka BE27 2 7|4 Tl H 2 AL 5= IS5tk
=8
=2

A 7=

[K

2] B0 9= Kafka B 27 = FIPSo| A A 5 =] k<o)

knolflE Z&I31S 7|e ZYREASE F AFHT

kn service create % & ¢] --min-scale % --max-scale Z 2] 7= ] o] 4 A8 5 A k51U th o)
21 —-scale-min ¥ --scale-max <] 15 A},

112.2. g1 & #A)

16

OpenShift Serverless= HTTPS & AL-g- &&= 7] 2 34 2 Knative A B] 22 v g o). S 2] 2 H
Wil gl oW EE B w) WA= F8 2 CARIF 713 E v‘“* Al FFU T o] =
e S ARH R o%‘lﬂ% O)Z= M = A} 31A] R 3 oWl E Aol 2l g}
& 50 T/NA LR AN TH5E FAR OJHE Hgo| A5y

I $ kn event send --to-url https://ce-api.foo.example.com/

Wb A W] 220 A AFE AL A 2] CASl A e HTTPS Q12 A1 7] Sl B8 748 AFeshs 45

o] Fgre] Au gt
I $ kn event send --to Service:serving.knative.dev/v1:event-display

BE EE s g hE Fa A 75 A o HMES By
A gov] o Jh = AF Fh

e

e o] BA S G W

Kafka 27 = @A A% B2 A 7] 2F(FIPS) R =71 &7 3td S22l g sk &
o}

E];
i

kn func create ™ % & A}-8-3}o] Springboot 3+ Z2 A E tdHE S A= 4 S 2F
| A %] ¢} $}7] kn func build % 3 & 2 3 s A o) g o},

[analyzer] no stack metadata found at path "
[analyzer] ERROR: failed to : set API for buildpack 'paketo-buildpacks/ca-certificates@3.0.2":
buildpack API version '0.7' is incompatible with the lifecycle

o] FAE A5t ¥ s 4 < func.yaml o A builder 4] & gcr.io/paketo-
buildpacks/builder:base = 7] 3 4= 2l F U T}

ger.io Pl A 2E S A& sto] S Wi 28 thy @& WA A o A A g
I Error: failed to get credentials: failed to verify credentials: status code: 404

o] £A|E &f 4 3t quay.io =+ docker.io ¢} 7S ger.io ¢F T E G X 2E T S AL 54 A
]

.

http 81 =310 2 A A = TypeScript g F2] 2ol v L5 %] 5}



o] A £ s 4 sl func.yaml 3} o] A T} A S w A g ok
I buildEnvs: []
o] 735

buildEnvs:
- name: BP_NODE_RUN_SCRIPTS
value: build

e func ¥ 0.2091 4 L AEFY 2 podmanS AHE-&to] & =T 5 syt v A
g @/ WIAA 7 HAIE F AFUTH

ERROR: failed to image: error during connect: Get
"http://%2Fvar%2FrunY%2Fdocker.sock/v1.40/info": EOF

o o] EAlo] et kg s AP el YgyiTh

a. A]H] 2 ExecStart 4 ¢] ol --time=0 & 3 7}3}] podman A H] 2 & ¢ ¥ o] E & T}
A2 4 o
I ExecStart=/usr/bin/podman $LOGGING system service --time=0
b. th& W ® S A3 st podman A ¥ =5 ThA] Al AU o
I $ systemctl --user daemon-reload
I $ systemctl restart --user podman.socket

o X TCPE AMg3le podman APIE =2 = HFU T

l

$ podman system service --time=0 tcp:127.0.0.1:5534 &
export DOCKER_HOST=tcp://127.0.0.1:5534

113. RED HAT OPENSHIFT SERVERLESS 1.19.0 € 2| &2 = E

OpenShift Serverless 1.19.02 AF-&& 4= 3l 5 Yt} o] &-E-of = OpenShift Container Platform <]
OpenShift Serverless 2} & € A & 2 7] s, WA A, Gel R A 7F 23 E o] AdF YT

1TBLAZEE 75
® OpenShift Serverlessoll A Knative Serving 0.25& A}&-3Hu o},
® OpenShift Serverlessol| 4] Knative Eventing 0.25& A}-&3H4 o}
® OpenShift Serverlessoll A Kourier 0.255 A3 o}
® OpenShift Serverlessol| 4] Knative(kn) CLI 0.25& A3ty t}.

® OpenShift Serverlessoll A Knative Kafka 0.25& AF&-3Hy o}
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OpenShift Container Platform 4.12 A ¥ 2] =

e kn func CLI Z2] 22l 4] func 0.19& A&t}

e KafkaBinding APl+= OpenShift Serverless 1.19.00| A ©] o] A AF8- 5 %] ¢F o &% & g 22 0] A]
A AHU T

o O[AHTTPS glv g /do] Al =™ &8 28 & 7} Knative A ¥ 2o thsfl 2oz 7
T AFYTh

o,
e

113.2. 3 4 | = A
e o dej oA Kafka A d t 2o A= SH 67 Aol 22 7|5lo] A3 vt 7] A5 o

o] = 214] Apache Kafka == 413) 4] o]l £7} &4 5 Q1S 4 A% o) o] 4l Kafka 2]d T 23
A7 g @at7] Aol BE HE 7] BA| o] A5E w7 o7 g o,

113.3. &2l

it
2

|

e func M4 0.199] 4 = podman$ AH&&to] U5 A e oA 34
FrALEE @ F WA A 7 FAIE AU

=
-

rulm

MEY S ggyh et

U

ERROR: failed to image: error during connect: Get
"http://%2Fvar%2FrunY%2Fdocker.sock/v1.40/info": EOF

o o] Aol thg ok sl Aol AFUTH
a. A 4] 2= ExecStart 4 2] o] --time=0 & 37}35}¢] podman A H] 2~ E Hd o] Eg Lt}
M)z 74 of
I ExecStart=/usr/bin/podman $LOGGING system service --time=0
b. t& ¥ ™S A& skl podman AU 25 T A 2 -

I $ systemctl --user daemon-reload

I $ systemctl restart --user podman.socket
o L= TCPE AF&3lo] podman APIE =& %= HFYTH

$ podman system service --time=0 tcp:127.0.0.1:5534 &
export DOCKER_HOST=tcp://127.0.0.1:5534

1.14. RED HAT OPENSHIFT SERVERLESS 1.18.0 € 2] &= & &

OpenShift Serverless 118.02 AF-&& 4= 9l Yt} o] &-E-of = OpenShift Container Platform <]
OpenShift Serverlesso} A H A 2L 755, WA Ae, 483 471 285 o A5

141 N Z2& 75
® OpenShift Serverlessol| A Knative Serving 0.24.0-& AF-83 o}

® OpenShift Serverlessol| 4] Knative Eventing 0.24.0-& A8 &t}
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o}
i)
)
>
tr
It

OpenShift Serverlessel] 4] Kourier 0.24.02- AF8-3H4 o).
OpensShift Serverlessol] 4] Knative(kn) CLI 0.24.0&- A}-8 &4 t}.
OpensShift Serverlessol] 4] Knative Kafka 0.24.75 A}+-8-34 o}

kn func CLI Z2] 22194 func 0.18.0& A}-&- 34 o},

ook

F& OpenShift Serverless 1.19.0 @ 2] 20| A = B oS 713l sH7] ¢l o B A =] URL A Al 7| 7]
2o

B o m HTTPS® 44 gt}
o] M7 AL YA R =0 2 -8351%] ¢F o 2 KnativeServing AF&-%} 4 ©] &) 22 (CR)dl| T}
YAML S F7135ted 119.02 Y 1@ o] =3817] Ao 712 HA & )& 5 AdF U

defaultExternalScheme: "hitp"

118.00 W7 At& A &3t ™ th YAMLS F71Hg Yt

off

spec:
config:
network:
defaultExternalScheme: "https"

k%5 OpenShift Serverless 1.19.0 & 2] 20| A Kourier Alo] E o] 7} =& & 7| 2 ]2 F-8 &
ClusterlP o] LoadBalancer 7} o} g 4 t}.

o] HA AterS a2 =0 A4 8-31X o KnativeServing A8 =} 4 9] 2] &2 (CR) th=
YAML S 3718t 119.02 dad ol =517] el 7|2 A& dol& F AFUTh

spec:
ingress:
kourier:
service-type: LoadBalancer

;9
oy
iy
o
N
X
o
k<
ko
O
7<
=)
Q
=
<
[0
wn
@
2.
o)
(e}

OpenShift Serverlesso /] emptyDir £
o] o 3 OpenShift Serverless ¥4 2 Z

knfunc & 1§ ste] 52 A4 o) rust 1 E S A8 5 5T

Camel-K<] o] A 1.4 v] Z1-& OpenShift Serverless 1.17.03} 3 3t 5] %] ¢k k&L t}. Camel-Ke] &4
71 3 A = 2l 2. Camel-K ¥ 21 1.4.12 OpenShift Serverless 1.17.0 3} A AF8-& 4= 9l &Lt

ol WA el M = Kafka i d H= A Kafka &xofl et A E2IHAS AT A5 M= A
Qe ABEAYT Ex A oA 0] AElE BaLg § Kafka tlo] 8 Z& 1ol A m A A& T
2o A AAF U
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OpenShift Container Platform 4.12 A ¥ 2] =

114.3.

20

ERENBEESRERES R
Az AGHA e 5 AAFYT

BIEA e AL AFE HAA L FEA EE

i

OpenShift Serverless 118.091| A & £4)| 7} 8 4 & o] % 7] Uﬂ A A 7FH o] A H A EFH T o]
EA o o3 2pA B U -&& %] A H] o] 2~ FA] #6343981 & B2 F4 A L

ol g

A

o] ¥ A ¢] Knative kn CLIo| A= o] A ¥ A ¢] Knative Serving @ Knative Eventmg API= A&
& F Yt ol & Eo] kn CLI® ¥ 0.23.29] 4 &= vialphal API #] % & A& o

w2 21 OpenShift Serverless 2 2] 2=t o] 4} o] A APl M A< 2] Q314 &2 4 gl th
o & £ o] OpenShift Serverless 118.0-> kafkasources.sources.knative.dev API] 1 2
vialphal & = 9 &1# &t}

Sl

AF}H o7 ol ¥ 2] Knative kn CLIE # 41 OpenShift Serverlesse} 7] A1-&31H kn ©] &
AE APIE S 5 7] Wi 2ol /72 = AFUH o & S0 kn CLI9| B 0.23.2=
OpenShift Serverless 118.09 A 2% 31#] ¢<5Ut}.

A 2 =) 33 A OpenShift Serverless & 2] 2o AF& 7153 A1 kn CLI B A & AL8-314] A
2. OpenShift Serverless 118.02] 7 -¢- Knative kn CLI1 0.24.0& A& &t}


https://access.redhat.com/articles/6343981

27 AWl 2l 2
2% ey 2 g H

2.1. OPENSHIFT SERVERLESS 7l| &

OpenShift Serverlessol] A = 7 &2} 7} OpenShift Container Platformel] A4 A v 2] 22 o Z 2] Al o] A4 & A A
st vl £ 4= 9l = Kubernetes 7] & 4 Q@ 45 Al & t}. OpenShift Serverless= B Zglo] =2 HF
AW g ZRHES A 36t slojEgje U HE] ZE89-5 340 g gl o] A4 W AAA S A F =
QEZ A2 Knative Z2AEE 7|HEo 2 Sy T}

3

OpenShift Serverless= OpenShift Container Platform=} t} & 77 o 2 e g 25 7]
ol OpenShift Serverless ¥4 = mlo]u] A o] A Z W Aol et M=o B A EE
#23A] EF UL @Al w4 NE= 54 T4 = 54 7150 dis] HAdE A gte] &
] g= 3 AR A YE = e OpenShift Serverless v A of] 28 Ut}

of

¢

OpenShift Serverless 2}o] 3 Alo] & W X A & = Z 2l Fof Uk ApA ok ] &2 Z 2 % 2
o] i Ato] Z A A & F YAl

211 378 &2
o X8z} Ao g A AL E ALE5Fe] Kubernetes API 8-
o A& GO B Ak Aol A T

o Auz|zg RN

2.2. KNATIVE SERVING

Knative Serving> S e}-¢-= o E] H off ] Al o] A S A A, vl £, A& ot = /N A& A Ao
OpenShift Container Platform & 2] 22 o] A A2l = Q—JEL_E._EA 22 A o) staL Al o] sF+=
Kubernetes CRD(AF &4 A o] ]2 AR QBAE MEES A FY)

Fl

M ol el g CRDE ALg-ste] B 4@ AL AL 8 18 o) 74 822 A8 8 & 9 CROAHE A 3
o) 9 22) A2A2E YHFU T S S 23 2HU T

2.2.1. Knative Serving 2] &2~
Au) 2

service.serving.knative.dev CRDE A &35}H Qa2 9] glo]ZAlo]F S A5 o 2 AP slo] Y E
A28 5 ATLANIE ML AL F Ao o CRDE A8 44 431 2 i AL§ 7
gol elasrtAd dvint A=, 743, Al M-S A Y ok Knative o] 7] 2t S 2482 o 7
MUl 42 Sell P YT

K]
revision.serving.knative.dev CRD+= 9|3 2= o) =3 H 7} —?7@ ol I= " A of th 3k Al W AR
AU A2 WA F gle SEA Eo|n HQ 3t 7|7k %

Route
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https://knative.dev/docs/
https://access.redhat.com/support/policy/updates/openshift#ossrvless
https://access.redhat.com/documentation/en-us/openshift_container_platform/4.12/html-single/operators/#crd-extending-api-with-crds
https://access.redhat.com/documentation/en-us/openshift_container_platform/4.12/html-single/operators/#crd-managing-resources-from-crds
https://www.redhat.com/en/topics/cloud-native-apps/what-is-serverless
https://www.redhat.com/en/topics/cloud-native-apps

OpenShift Container Platform 4.12 A ¥ 2] =

route.serving.knative.dev CRD+= W E 9 3 3 & 311} o] A2 v o v gyl & Egjd &
ojFol AFHE ARZE Xt g WP o E ERI S AT 5 dFUh

A3
configuration.serving.knative.dev CRD+= vl 2o Z 93t JH & #4] #E|FY k. Z=9 +A4 S 1
gstA FeldUTh A S A A Aol A H Yo

2.3. KNATIVE EVENTING

OpenShift Container Platformoi] 4] Knative Eventingg AF-& 3} 7]z} 7} A v 2] 22 o) Z ] Al o] A o] o]
HE 4] ol 7] E A & ALE S = AFUTH oWl E F4] o7 g X = oWl E A 2b}e} o]l E 48] 2} 7F 2
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https://access.redhat.com/documentation/en-us/openshift_container_platform/4.12/html-single/serverless/#serverless-install-kafka-odc_installing-knative-eventing
https://access.redhat.com/documentation/en-us/red_hat_amq/7.6/html/amq_streams_on_openshift_overview/kafka-concepts_str#kafka-concepts-key_str
https://access.redhat.com/documentation/en-us/red_hat_amq/7.6/html-single/using_amq_streams_on_rhel/index#assembly-kafka-encryption-and-authentication-str
https://access.redhat.com/documentation/en-us/openshift_container_platform/4.12/html-single/serverless/#serverless-event-delivery
https://access.redhat.com/documentation/en-us/openshift_container_platform/4.12/html-single/serverless/#serverless-kafka-admin
https://access.redhat.com/documentation/en-us/openshift_container_platform/4.12/html-single/serverless/#serverless-developing-quarkus-functions
https://access.redhat.com/documentation/en-us/openshift_container_platform/4.12/html-single/serverless/#serverless-developing-nodejs-functions
https://access.redhat.com/documentation/en-us/openshift_container_platform/4.12/html-single/serverless/#serverless-developing-typescript-functions
https://access.redhat.com/documentation/en-us/openshift_container_platform/4.12/html-single/serverless/#serverless-functions-getting-started
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1. Namespace,OperatorGroup, Subscription ¢ 24 € 7} £ 3+H YAML 11 S A A 5}
OpenShift Serverless Operatore]] Ul g 2# o] A2 M EAIHAG UL o 2 Eo] T 2Hl =22
AL-8-3Fo] A v 2] 2-subscription.yaml 3} & A 4d gy o)

MNB2AHA o

apiVersion: vi
kind: Namespace
metadata:
name: openshift-serverless
apiVersion: operators.coreos.com/v1
kind: OperatorGroup
metadata:
name: serverless-operators
namespace: openshift-serverless
spec: {}
apiVersion: operators.coreos.com/vialphai
kind: Subscription
metadata:
name: serverless-operator
namespace: openshift-serverless
spec:
channel: stable ﬂ
name: serverless-operator 9
source: redhat-operators 6

sourceNamespace: openshift-marketplace ﬂ

Operatore] A o] 5d Ytk table g & A5l OpenShift Serverless Operator2] %]

AP AJN HAS AT 5 dHFY Tk
523} Operatore] o] <94 t}. OpenShift Serverless Operatore] 73 ¢ a4 A uja] 2= &9
2 Y.

O & o

OperatorE A ¥ 3F+= CatalogSource 2] o] &< Yt} 7] & OperatorHub 7} & 2 71 420
redhat-operators = A}-8 3t}

Q CatalogSource ] Ul ¢} 23 o] 24U t}. 7] & OperatorHub 7}& & 1 4 29| &= openshift-
marketplace & A}-&-3H4 o).

2. Subscription L B A EE A g}

I $ oc apply -f serverless-subscription.yaml

CSV(Z 8 2E A1) 2 ¥ A) 7} Succeeded T o] =2 d) =% 3213t}
S

I $ oc get csv
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%9 o
NAME DISPLAY VERSION REPLACES PHASE
serverless-operator.v1.25.0 Red Hat OpenShift Serverless 1.25.0 serverless-operator.v1.24.0
Succeeded
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https://access.redhat.com/documentation/en-us/openshift_container_platform/4.12/html-single/serverless/#serverless-tracing
https://access.redhat.com/documentation/en-us/openshift_container_platform/4.12/html-single/serverless/#installing-knative-serving
https://access.redhat.com/documentation/en-us/openshift_container_platform/4.12/html-single/cli_tools/#cli-getting-started
https://access.redhat.com/documentation/en-us/openshift_container_platform/4.12/html-single/serverless/#install-serverless-operator
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3. Aule] 2 AR

® OpenShift Serverless Operator ¥ Knative Servinge] OpenShift Container Platform & 2] 22 € o]

M50 gt

T8

libcE A& Ffle 4 CLIBES AR o b 22 S /7FEAE 5 3

4t

I $ kn: No such file or directory

ko] A 2 AL4-3}2 ™ OpenShift (oc) CLIZ 4 =] 3 oF 3 o

| 4 Knative(kn) CLIZ th¢2 =3t} 9 2£9] &
sl 22X §HUE B A stel 9 E Bol A 2T 5 A5tk

ol
o ol
g N
1%
i)
o
D)
9

I $ tar -xf <file>

kn vho] 2] & PATHS] t &8 2] 2 o] 5 g th.

. PATHZ g2 &e™ oSS 23 g}

I $ echo $PATH

= 8RS A ste] &1utE Knative CLI g &2 W A27F G H A=A S F ot

$ oc get ConsoleCLIDownload

__g‘

o
i)

a)

NAME DISPLAY NAME AGE

kn kn - OpenShift Serverless Command Line Interface (CLI) 2022-09-
20T08:41:18Z

oc-cli-downloads  oc - OpenShift Command Line Interface (CLI) 2022-09-
20T08:00:20Z

$ oc get route -n openshift-serverless

%9 o
NAME HOST/PORT PATH SERVICES PORT
TERMINATION  WILDCARD
kn  kn-openshift-serverless.apps.example.com knative-openshift-metrics-3  http-cli

edge/Redirect None
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3.3.2.RPM | 7] #] #2] #+& Al-4-31¢] Linux-§ Knative CLI A %]

RHEL(Red Hat Enterprise Linux)<¢] 74 - yum = dnf ¢} 732 o) 7] 2] #2] A & A}-E-3} < Knative( kn)
CLIZ RPMo 2 A& 5= QlHUth ol & Ez‘sﬂ Knative CLI W] & A =) oM Aoz de|d 5 &
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® Red Hat A7 o] &4 OpenShift Container Platform A 2.2~ ¢ A o] ) of of gt}
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1. Red Hat Subscription Managerel] 5= 34 t}.

# subscription-manager register

N
)

A ABRAZRA Flo & /b4 S

# subscription-manager refresh

3. TEHE NN HEEIHAS AT
I # subscription-manager attach --pool=<pool_id> ﬂ
ﬂ &4 OpenShift Container Platform A 2 2~3 A 2] & ID

4. Knative(kn) CLIe| Z 83t |2 B2 & &4 s}

® Linux (x86_64, amd64)

I # subscription-manager repos --enable="openshift-serverless-1-for-rhel-8-x86_64-rpms"

® Linux on IBM zSystems and IBM® LinuxONE(s390x)

I # subscription-manager repos --enable="openshift-serverless-1-for-rhel-8-s390x-rpms"

® Linux on IBM Power(ppc64le)

I # subscription-manager repos --enable="openshift-serverless-1-for-rhel-8-ppc64le-rpms"

5. 9 7] %] B2 A2 AF&5Fe] Knative(kn) CLIZ RPM. & 4 %] & o}

yum g2 of

I # yum install openshift-serverless-clients

3.3.3. Linux2] Knative CLI A %]
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native(kn) CLIE v}-o]

RPM = th& | 71 %] #2247 A 2] 5 o] 1A @2 Linux Wi £ & AH§-sh= 45K
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libcE AL & 4 9l 25 CLIBFS 49 v the3t 2L 2 F7hEAE 4+ 9)

Futh

I $ kn: No such file or directory

1. #¥ Knative (kn) CLI tar.gz ¢} 7}o] B & t} 2 =34 o}
® Linux (x86_64, amd64)
® Linux on IBM zSystems and IBM® LinuxONE(s390x)
® Linux on IBM Power(ppc64le)

Serverless 220l QL= Th g = oA sl W ol sl T B el 2 o] 5te] kn wAL o}
$REY FE JHUTh

2. ol7lolBe] &e FYT)

I $ tar -xf <filename>

3. kn vlo] g 2 PATHe) tj @l g g] & o] 3t}
4, PATHZ #olsleid thS2 2 adh ).

I $ echo $PATH
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https://mirror.openshift.com/pub/openshift-v4/clients/serverless/latest/kn-linux-s390x.tar.gz
https://mirror.openshift.com/pub/openshift-v4/clients/serverless/latest/kn-linux-ppc64le.tar.gz
https://mirror.openshift.com/pub/openshift-v4/clients/serverless/
https://mirror.openshift.com/pub/openshift-v4/clients/serverless/latest/kn-macos-amd64.tar.gz
https://mirror.openshift.com/pub/openshift-v4/clients/serverless/
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I $ echo $PATH
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Windows £ A8t 7% Knative(kn) CLIE wtel 2] st = A& 5 l5Uth ol D7 st ™ ZIP o}
7ol HE thE 2 =8t &5 s Al stal PATH of gl g 2] o vfol| 2] & F7hal oF gt

#

A3}

1. Knative(kn) CLI ZIP o}7}o] B & t} &2 =3 o},
Serverless Z&o| M E 2= u)g oA slg HAQ g aAE T2 o] 53] kn AL o)
eREY S8 YHU

2. ZIP 2213 0 & ol7}o]H o] 9F =& F Ut}

Y
4. PATHE Solstel™ Y3 ZE2ES 93 the 93 < g3k

I C:\> path

3.4. KNATIVE SERVING 4 %]

Knative Serving2 A %] 5} & 2] 22E] o] A Knative A H] 2
o] s 2ALY HUEHY A4} 22 F71 755 AHEE F AdFUh

>1E
.?1_'.
-
Ll
0%
X,
o
o
o
o)y

Yt E3 o &7

OpenShift Serverless OperatorE 4 %] 3+ % 7] =4
KnativeServing A& 2} 4 9] 2] A&~2(CR)o A 2F

B A e AN RGeS T2 TS Fxd

S AF&-3Fo] Knative ServingS A ] &} 7 1}
T4 ¢ 4= 25Ut} KnativeServing CR2|

T8

OpenShift Serverlessoll A Red Hat OpenShift distributed tracingS- A}-&3le ™ Knative
Servingg A %] &} 7] A o] Red Hat OpenShift distributed tracingS- A x| s} 32 -4 3l oF &
Y

3.4.1. §) =& 5 AFE3519] Knative Serving A %]

OpenShift Serverless OperatorE A %] gt & OpenShift Container Platform ¢ 42 A}-83}¢] Knative

Servmg S AXgU 71 2 4 & AF83Fe] Knative ServingS A %] 61 71 1} KnativeServing A& 2} A 9]
22(CR)IA A3 AAE 4T F dsHTh

AP 8 A

o F o E F A YA X Hdho] & OpenShift Container Platform A 7 of] o Al 2 & 4= 954

o,
® OpenShift Container Platform §] &£ o] 2 221315 th

® OpenShift Serverless OperatorE A %] 3] &4 t}.
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https://mirror.openshift.com/pub/openshift-v4/clients/serverless/
https://access.redhat.com/documentation/en-us/openshift_container_platform/4.12/html-single/serverless/#serverless-configuration
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3. Aule] 2 AR

1. OpenShift Container Platform <) &< ¢] ]z} 317 o A] Operator » A X] € Operatorz o] %
Gk

o] 3+
i H

ol

|

2. Holx Ao Qe ZRAE =Fr}-o| Project: knative-serving® 2 44 = o] gl &4

U,

3. OpenShift Serverless Operatore] A& % = APl &= 4] Knative Servingg £ 2] 5t} Knative
Serving & 2 o] 5t}

4. Knative Serving A4 & &2 34tk

5. Knative Serving A7 =l o] A o X A2 S sh0 7] & A S A8 ko] Knative Servinge A A
& sy
Aed FHE A 6}04 KnativeServing S BAES #3371y YAMLS A7 3led Knative
Serving A x|l the A& FH T F= dFHTH

o 3l 4> KnativeServing @ BAE A S 3] Ao a7t gle @ A o A

e KnativeServing 2 24 E A& 947 3] Al o sl of sh= 534 o] A YAML S ¥
= Aol £5 Utk Knative Serving A4 3| 0] 1] 0] © £ A tto] gl YAMLARY JA5 F
gl ate] YAMLe Al =3 5= Sl o
kAl S 2t 5L AL YAML S 43 3 A S 83yt

KnativeServing A8 2} g o] 2] &2 g o] €] 74 FA ol o & A4 & W &
FF AR A 54 AAHAE FREHA S

6. Knative Serving d %] 7| ¢+ 5 = = KnativeServing ¢ 2.2 E 7} A A =] 57 Knative Serving g} & =
2450 2 ol F3 Ut 2] A2 B= 9 knative-serving AF8-2 A o] gl A~ EAEH YT

o
ol

1. Knative Serving ¥ o] A knative-serving A}-8&2} 4 ¢] 8] 225 23t}

2. 2219 Knative Serving 7] & # o] A & 2}& 0 & o] H g o}
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You are logged in as a temporary administrative user. Update the cluster OAuth configuration to allow others to log in.

Project: knative-serving =

2 Administrator

Installed Operators » serverless-operatorvl70 > KnativeServing Details

@ knative-serving
Overview  YAML  Resources

Knative Serving Overview

Operators Name Version
knative-serving 0132
Op rHub
Namespace
Installed Operators
@ Knative-serving
Labels

Annotations

0 Annotations &

Created At
@ 3minutes ago

Owner

3=

™
i
Ju
o

HEwR ol 2 23S

4. ol 2] ojm Aol LA thE A 7 Truedl =2 &5-=0] LA = of oF gt}

You are logged in as a temporary administrative user. Update the cluster OAuth configuration to allow others to log in.

# Administrator
Project: knative-serving «

Home

Knative Serving Overview

Name Version

knative-serving 0132

Namespace
@ knative serving

Labels
Operators

OperatorHub Annotations

Installed Operators 0 Annotations #”

Workl Created At

@ 4 minutesago

Owner
Conditions
Type Status Updated Reason Message
Dependenciesinstalled True @ 3 minutes aga - -
DeploymentsAvailable True @ 3 minutes ago - -
InstallSucceeded True @ 3 minutes ago - -
Ready True @ 3 minutes ago - -
=7
H H = =] — > 2= I~
Knative Serving 8] &~2E A= dl 2 27 249 S A FYh &2 oA
S = 3 Sk 2= 0] 2=
OH%)E)]'EHEQ?JEELTNIHL] .

5. %710] ¢4 9w False Jeiol 29 2 ¥ A% /03t el 227 44 E 2 S 29§
RS RS

3.4.2. YAML & A}-&-3}o] Knative Serving A %]
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OpenShift Serverless Operator& A %] gt & 7] & J 2 & A}-83} o] Knative ServingS- A %] 3} A1}
KnativeServing AH& 7} 3 o] ] 222 (CR)I A 7 A4S 743 % 2l ohg A 2ol ube} YAML
9 9 oc CLIE AF§-3he] Knative ServingS A X & 4 A FH T

A 27 Abg

o T E HAY A YA X ko] 9 OpenShift Container Platform 7| 7 of] o 4| 2~ & 4= 9l

=8

El;
i

® OpenShift Serverless OperatorE A %] 3] &4 t}.

® OpenShift CLI(oc)E A %] &t}

1. serving.yamlo]g}= 4S5 A A 813 TS ol A YAMLE o] 3 of] &AL o)

apiVersion: operator.knative.dev/vibetai
kind: KnativeServing
metadata:

name: knative-serving

namespace: knative-serving

2. serving.yaml 3}« & 2 83t}

I $ oc apply -f serving.yaml

o
ol\

1L A7 FEAQEA St H e 3Ee g

$ oc get knativeserving.operator.knative.dev/knative-serving -n knative-serving --
template="{{range .status.conditions}}{{printf "%s=%s\n" .type .status}}{{end}}'

2 o

o

Dependencieslinstalled=True
DeploymentsAvailable=True
InstallSucceeded=True
Ready=True

U

Knative Serving 8] &2~ E A st=d 2 271 49 5 9

o))

U,

A

ol

=70 & 4 9l EE False AEl0l 49 2 ¥ A 7|3t 2l asrt A4 E AL
5 ohA] Eelshy

2. Knative Serving & 227} A4 5 91 =] 2213 o}
I $ oc get pods -n knative-serving
= AN
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=5
NAME READY STATUS RESTARTS AGE
activator-67ddf8c9d7-p7rm5 2/2 Running 0 4m
activator-67ddf8c9d7-q84fz 2/2 Running O 4m
autoscaler-5d87bc6dbf-6nqc6 2/2 Running 0 3m59s
autoscaler-5d87bc6dbf-h64r! 2/2 Running 0 3m59s
autoscaler-hpa-77f85f5cc4-Irts7 2/2 Running 0 3m57s
autoscaler-hpa-77f85f5cc4-zx7hl 2/2  Running 0 3m56s
controller-5cfc7cb8db-nlccl 2/2  Running 0 3m50s
controller-5cfc7cb8db-rmv7r 2/2 Running 0 3m18s
domain-mapping-86d84bb6b4-r746m 2/2 Running 0 3m58s
domain-mapping-86d84bb6b4-v7nh8 2/2 Running 0 3m58s
domainmapping-webhook-769d679d45-bkcn;j 2/2  Running O 3m58s
domainmapping-webhook-769d679d45-fff68 2/2  Running 0 3m58s
storage-version-migration-serving-serving-0.26.0--1-6qglkb  0/1  Completed 0 3m56s
webhook-5fb774f8d8-6bqrt 2/2 Running 0 3m57s
webhook-5fb774f8d8-b8It5 2/2 Running 0 3m57s

3. eI EYA A 2407 A5 2 A4 9 knative-serving-ingress U] 9 27 o] 20 A x] 5]
o A=A gl

RS

I $ oc get pods -n knative-serving-ingress
29 9

NAME READY STATUS RESTARTS AGE
net-kourier-controller-7d4b6c5d95-62mkf 1/1  Running 0 76s
net-kourier-controller-7d4b6¢c5d95-gmgm2 1/1  Running 0 76s
3scale-kourier-gateway-6688b49568-987qz 1/1  Running 0 75s
3scale-kourier-gateway-6688b49568-b5tnp 1/1  Running 0 75s

3.4.3. v &

® Knative o| Wl E 7|k o} 7] &l 2] & A}-8-5} 2 ¥ Knative Eventing S A& 4 U o
3.5. KNATIVE EVENTING A %

9 A 7 22 Knative 714 845 A S th o] & A&t o FE] Al o] B 9§ Al 2Hl o oWl E
A5 F AdFYTH

OpensShift Serverless Operatorg A %] g+ ¥ 7] & A4 & A}-&-3l o] Knative EventingS 4 %] 3} A ot
KnativeEventing A8} g o] 2] &2~ (CR)AIA 2253 A& 74T 4 54Utk KnativeEventing CR<]
T A0 t g A G &S F2d AL FERIAHA L.

T8

OpenShift Serverlessol| 4] Red Hat OpenShift =2+ =% 2 A1-&35}# ™ Knative Eventing
S A% 3}7] A o] Red Hat OpenShift distributed tracing g 4 %] 8} a2 -4 afl of g th.

3.5.1. §] &£ 5 A1-8-3}o] Knative Eventing A %]
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OpenShift Serverless OperatorE- A %]
Eventings A A gy th 7] 44 & A}
gol g aA(CR)AAM Ly A 74

ﬂllO oZi ﬂll
m?i' ofo rﬁl'
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o
® OpenShift Container Platform €] &< o] 2 29§ %Y th

® OpenShift Serverless OperatorE A %] 3] &4 t}.

1. OpenShift Container Platform <) &< ¢] ]z} 317 o A] Operator » A ] € Operatorz o] &
Gt

2. Hlo]A] Ao gl ZRAE = Er}hgo] Project: knative-eventing® = A & = o] 9l =3 &9¢]

P

3. OpenShift Serverless Operatore] A& % = APl &= 4] Knative EventingS- &3 5}¢] Knative
Eventing §§ & & o] 534t}

4. Knative Eventing A4S 28 gt}

5. Knative Eventing A # o] X o] A A F A 7] & 2] & AR5 A Y YAMLS H 3 8l
KnativeEventing ¢ BAEE 1A =& A d 5 95U

o ol %22 KnativeEventing e A E A3 3] Aloj & H a7f gle E=d A A
&st= Aol F5US
A ALeF] U o) 2] & AL-83Fe] KnativeEventing ¢ B 4] E £ 24 3F= 7 -9 Knative

Eventing ¥l o] 838 &= WA S 33 Yot
6. 44 2T

e KnativeEventing ¢ B Al E A A S &4 3] A o &l of sl= B3 A ¢ 49 YAMLS B3
3= 7l o] 44t} Knative Eventlng AA o]z o]  E& Aute] I YAMLE R 33
£ 93t YAMLo|| M) =8 5= 9l F Y
A8 ALak] Yo YAML S #H 3 5Fe] KnativeEventing 2 2 A E & 4] 5= 74 -9- YAMLO|
Knative Eventing B 22 o] *+dsle= HA & 4 F ).

8. Knative Eventing2 A %] 5} KnativeEventing ¢ 2.4 & 7} A4 & 77 Knative Eventing 8§ 2. 2
2520 2 ol F3 Ut 2] &2 B =9 knative-eventing AF-8-#} 4 9] g]A&A27F A H YT}

o
ol

1. Knative Eventing ¥ ol 4 knative-eventing A}-& =} 4 ¢] ] 222 283t}

2. 223 ™ Knative Eventing 7] & 9| o] x| & x5 0. & o] F gt}
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22 Administrator

-

Project: knative-eventing

Installed Cperaters > serverless-operator

(@ knative-eventing

Qverview  YAML

Knative Eventing Overview

Name

Operators

knative-eventing
OperatorHub

Namespace

Installed Operaters
@ knative-eventing

Labels

Annotations
0 Annotations #*

Created At
@ aminute ago

Owner

A ot 2 235

A E 2 AE 7 Trueol =4

& Administrator

Project: knative-eventing «

e ¥ Knauve-evenung

Operators

Overview  YAML Resources

OperatorHub
Installed Operators Knative Eventing Overview

Name

knative-eventing

Namespace

@ knative-eventing

Labels

Annotations
0 Annotations &

Created At
@ 2 minutesago

Owner
Conditions
Type Status
InstallSucceeded True
Ready True
X #w
Knative Eventing 2] &2 A A
A g e e 5 AUk

5. x700] & 4 R1& EE False AH)) 4% 2 &
RS RES

38

You are logged in as a temporary administrative user. Update the cluster OAuth conf]

v170 » KnativeEventing Details

Resources

Version
0133

B o] ¥

A # o] of U .

You are logged in as a temporary administrative user. Update the duster OAuth configuration to allow others to lo

Version
0133

Updated Reason Message

@ 2 minutes ago

@ aminute ago

o~
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o
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3.5.2. YAML & A}-&-3}o] Knative Eventing A X]

OpenShift Serverless OperatorE A x| gl & 7] & d 7 & Al-8-3} o] Knative EventingS- A x| 3} 7 1}
KnativeEventing A}-8-#} g o] 2] &2~ (CR)AIA 225 27 F o A5yt ge Axtb uEk YAML
79 2 oc CLIZ A}-4-35}9 Knative Eventing S 44 %]

PEE

o Zoj2E # A A2 Adho] 9= OpenShift Container Platform Al A of] o A 28 = 2l &Y

=8
® OpenShift Serverless OperatorE A %] 3] &4 t}.

® OpenShift CLI(oc)E A %] &t}

ZEAX
1. eventing.yamlo] 2} = 1S A Al gy o}

2. o2 A= YAMLE eventing.yamlof E-A}3Hu o},
apiVersion: operator.knative.dev/vibetal
kind: KnativeEventing
metadata:

name: knative-eventing
namespace: knative-eventing

3. AlE A}kl Yyt Knative Eventing Wl £ = 9 & ++d 318 = YAMLS *H 7 gy o)
4, t}S-8 Y2 35te] eventing.yaml 3 & = 83}

I $ oc apply -f eventing.yaml

oY
ol

-
R

olr

DR LR

mlo
e

= st A X7 R E A=A FAFH
$ oc get knativeeventing.operator.knative.dev/knative-eventing \
-n knative-eventing \
--template='{{range .status.conditions}}{{printf "%s=%s\n" .type .status}}{{end}}'

—

o
i)

a)

InstallSucceeded=True
Ready=True

23
' Knative Eventing 2] 222 A st= o) @ 271 A9 2 95Ut

% Qe EE False 38191 29 2 2 Y= kvl G220t 4 E 22 S

o)
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3. T2 ¢ & sle] Knative Eventing 2] &A27F A A =4 g2l gy}

o}
I oc get pods -n knative-eventing

o
i)

a)

NAME READY STATUS RESTARTS AGE
broker-controller-58765d9d49-g9zp6 1/1  Running 0 7m21s
eventing-controller-65fdd66b54-jw7bh 1/1  Running 0 7m31s
eventing-webhook-57fd74b5bd-kvhiz ~ 1/1  Running 0 7m31s
imc-controller-5b75d458fc-ptvm2 1/1 Running 0 7m19s
imc-dispatcher-64f6d5fccb-kkc4c 1/1 Running 0 7m18s

3.5.3. Knative Kafka 4 %]

Knative Kafka= OpenShift Serverlessol ] =] ¢ Q Apache Kafka Wl A %] 2Eg|W ZHES AL T
9= 23 &8 A F 31 ) Knative Kafka 7] 5-& KnativeKafka A1 &4 F 9] g1 & 2~5 A X3k 4§

OpenShift Serverless 4 x| of| A] A}&-8 = 915 Y EP.

AR 8 7 AL
® OpenShift Serverless Operator % Knative Eventing S &2 2~ o] A X3} 5 th
® Red Hat AMQ Streams & 2] 22 E]of] A A 23 5 JlFH T
o 3}o] &7 = A& 3l#] W OpenShift CLI(oc)E A %] gFu t}.
® OpenShift Container Platformel] of gt &2 2 & &2 & A sto] &Yt
® OpenShift Container Platform ¢ &<&of 21215 o] &Yt}
A%
1. &2 A} 3} o A Operator » A X] €l Operator® ©| 5 4 t}.

2. Holx Ao Q& ZRAE =Fr}Lo] Project: knative-eventing® 2 44 = o] gl &4

aslct

ot

il

3. OpenShift Serverless Operator2] Provided APls &= 9] 4] Knative KafkaZE 71 2l 5} <] Create

Instance = &2 gt}

4. Knative Kafka A Al = o] x| 9| A KnativeKafka 2 B4 E E A gt}

T8

Ze] ~F ol A Kafka Al d, &2, B2 7] = A 35 AFEstel | AFE T 349
3 BAZE 29X = true 2 A3soF FUt) o] 23 29X & 7] F
falseZ A gt} w3k Kaftka MG, BE2H = A I E ALL35H
AW E X438l oF ot

l‘E
d
[ 10

KnativeKafka A} &2 A €] 2] A2 9] 4

I apiVersion: operator.serverless.openshift.io/vialphal
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ol

kind: KnativeKafka
metadata:
name: knative-kafka
namespace: knative-eventing
spec:
channel:
enabled: true ﬂ
bootstrapServers: <bootstrap_servers> g
source:
enabled: true 6
broker:
enabled: true ﬂ
defaultConfig:
bootstrapServers: <bootstrap_servers> 6
numpPartitions: <num_partitions>
replicationFactor: <replication_factor> ﬂ
sink:
enabled: true 6

23

replicationfactor 3}2 Red Hat AMQ Streams & 2] ~E 9] ==

~ ofoF gy ot
a. 319 <k S KnativeKafka © B4l E A< 91713] Ao &7t gl
sh 2ol T
b. KnativeKafka .54 = 4141 & h413] Ao} sl of 5+ 23k &k 74 ©]
A o] E%Yth Knative Kafka AR H o] A o] 2 EF Aol lE YA
o YAMLoﬂ Ol,hﬂ/\ﬂ = 9}1{5‘4 E}
IS~

5. Kafkaell gt ez 48 S5t A S YUtk 284 2
kafka”} 91 = Knative Kafka ] & 2 2150 2 o] Z 3t}

DA T

34, A2 4

@ 247 222 o)A KafkaChannel A'd 3 A8 5 AUt

g AMQ Streams S 2E o] JE A E 2 FEE FEXAEN AW 2291t}

9 § =2} 7} 22 2~ E o] 4| KafkaSource o]l E A~ 538 S A8 4= 915U oh

@ N2A7E 22 2E o)A Knative Kafka B2 7 7@ & AR 2 5 Ay T

g Red Hat AMQ Streams 2] 2 E oA 452 7EE RE2EY A 221t}

@ Broker 2 B A EA X dsl= Kafka F5 o) e 8 H o FUTh 712 1094t
Q Broker © B 2] E o | X 93} Kafka F59] B4 245 FFych 7123 3 Yyt
© M2AT 2 2E o)A Katka 425 A F F AFU T

Snh A7 g

2~ B Zof knative-
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1. Knative Kafka &) 9| A] knative-kafka 2] A~2~Z F8 3}t 28)H 252 2 Knative Katka 7)1 &
s o] A 2 o] B3 T},
2. iz g 20 552 gQlstal e 7t Truedl A &l gyt
Knative Kafka Overview

Name
knative-kafka

Namespace
@ knative-eventing

Labels
Annotations
1Annotation &

Created At
@ Oct 6, 11:29 am

Owner

Conditions
Type Status Updated
DeploymentsAvailable True @ Oct 6,11:29 am
InstallSucceeded True @ Oct 6,11:29 am
Ready True @ Oct 6,129 am

27 4E 7 R Qe Falsed] 29 2 B A% 71tk F 9 o] A & Al 2A Utk

3. Knative Kafka 2] 227 AA = =X gel sy}

$ oc get pods -n knative-eventing
29 o

NAME READY STATUS RESTARTS AGE
kafka-broker-dispatcher-7769fbbcbb-xgffn  2/2  Running 0 44s
kafka-broker-receiver-5fb56f7656-thg8d  2/2  Running 0 44s
kafka-channel-dispatcher-84fd6cb7f9-k2tiv 2/2  Running 0 44s
kafka-channel-receiver-9b7f795d5-c76xr  2/2 Running 0 44s
kafka-controller-6f95659bf6-trd6r 2/2  Running 0 44s
kafka-source-dispatcher-6bf98bdfff-8bcsn  2/2  Running 0 44s
kafka-webhook-eventing-68dc95d54b-825xs 2/2 Running 0 44s

3.54. o5 oA

)

Y,

® Knative A B] 22 A}-& 512 W Knative Serving< A %] & 4= ¢l
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3. A= 4%

3.6. OPENSHIFT SERVERLESS FUNCTIONS 44

fZE A o)A ZE v E ZEAAE /)57 98 OpenShift ServerlessE AL-&51o] oW E F4] 7] %S
OpenShift Container Platformol| A Knative A 1] 2~ 2 v £ & 4= Q15U th -2 7l dslel | A% ©HA
£ dEs ok FyTh

3.6.1. AP &+ ALEH

= 2] 2~ ¥] of| A] OpenShift Serverless FunctionsS AF-&&l8 W thS @A & ¢33 oF o

® OpenShift Serverless Operator % Knative Servingo] £ 2] 2~ of] A x| 5] o] ] F YT}
Z

o= Knative ¥ 22 s L P U ok ok 9 oWl E F4] o} 7| €l A & AL&-5)
& ¥ Knative Eventing= A X af| of gt}

o ocCLI 7} 45 o] glojok Frh,

e Knative(kn) CLI 7} A X =] o] )
c YRS At

_9_6‘1— 2= 9l = kn fun Ué]

Sh=3 natlve CLIE d A 3tH g+E A 3taL & st d At
=T M= ‘/l\‘

FUth

Oko o

= <+

® Docker Container Engine == Podman B 71 3.4.7 o]}o] A x| ¥ o] 1 &1 th

® OpenShift Container Registry e} 7+o] A8 7153k o] n] x| G A 2E ] of] YA 2 4= 9l HF U

® Quay.io & o|H|A] A LEYRE AE-3l= A9 | EAEZ 7FH]FIH7F ok AL Pod7) th 2 1
ol YA 2E 2] 9] o] A E F %32 5]-8 3= OpenShift Container Platform 4 2 w2 &X]

sHlafoF ot

® OpenShift Container Registry & A1-8-31= 4% S8 28 A7 g A ~E28 = 2706 oF §Y
=y

3.6.2. Podman 2 &

IF AH oY & 715 S AH_-3Fel H OpenShift Serverless Functions ¢} 3+ Podman$ AF-&3F = 9l
2z Ut} o] 2 98] Podman A H] 22 ] 215} 31 Knative(kn) CLIS 4 5t 44 3t}

i

2}

1. ${XDG_RUNTIME_DIR}/podman/podman.sock:2] UNIX 271 ol 4] Docker APIE #| & 3}+=
Podman A H] =& A] 2§ T}

I $ systemctl start --user podman.socket

23

) Eo] Al 2"l o A o] 2712 /run/user/$(id -u)/podman/podman.sockel 3!

I $ export DOCKER_HOST="unix://${XDG_RUNTIME_DIR}/podman/podman.sock"
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https://access.redhat.com/documentation/en-us/openshift_container_platform/4.12/html-single/cli_tools/#cli-getting-started
https://access.redhat.com/documentation/en-us/openshift_container_platform/4.12/html-single/serverless/#installing-kn
https://quay.io/
https://access.redhat.com/documentation/en-us/openshift_container_platform/4.12/html-single/images/#images-allow-pods-to-reference-images-from-secure-registries_using-image-pull-secrets
https://access.redhat.com/documentation/en-us/openshift_container_platform/4.12/html-single/registry/#securing-exposing-registry

OpenShift Container Platform 4.12 A ¥ 2] =

3 AN EYL HelW v B 1E Aol B4 Z2AE v e oA build B < 29 F

Ytk 22 UNIX 270 th @ Az o] A g Yot

I $ kn func build -v

3.6.3. macOS| <] Podman 2%

BT

L] 3) 2= 9]

A oy #e] 7] 52 A& 5l ™ OpenShift Serverless Functionse} 74 Podman& AF-&&F = 3l

e}

F Y th macOSef Al o] 29]-& 43 5} ™ Podman ™41 A] 2+s1al Knative(kn) CLIE #/4d 3te] A4 %

U,

Az

44

1. Podman A] 2=®l & A A g} o)

I $ podman machine init --memory=8192 --cpus=2 --disk-size=20
2. UNIX 2271 9| A Docker APIE A ¥ 3l+= Podman A] 2~ 8l & A] 25 o}

$ podman machine start
Starting machine "podman-machine-default”

Waiting for VM ...
Mounting volume... /Users/myuser:/Users/user

[...truncated output...]

You can still connect Docker API clients by setting DOCKER_HOST using the
following command in your terminal session:

export
DOCKER_HOST="unix:///Users/myuser/.local/share/containers/podman/machine/podman-

machine-default/podman.sock'’

Machine "podman-machine-default" started successfully

23

o 22 2] macOS AJ =8 o] A o] &7l
/Users/myuser/.local/share/containers/podman/machine/podman-
default/podman.sock ol ¢l %1t}

3. /1% TESE U g EE 37 WEE AP

$ export
DOCKER_HOST="unix:///Users/myuser/.local/share/containers/podman/machine/podman-

machine-default/podman.sock'’

4. QAW 2H2 nelw v SR 1E AHSste] §5 Z2AE dee el el A build 332 AW
Ut 22 UNIX 2300 B e 0] EA1H k.

I $ kn func build -v



3.6.4. t}5 &4

® Docker Container Engine 5=+ Podmane]| o g =}A4] 3k 1

Al @

.

o SR AFEH|E FERIAHAL.
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4.1. KNATIVE SERVING A] 2}5} 7]

410 A 2] 2= o ZE| Al o] A

Mgl o Zg Aol HAE 9 Ao 7 A olx 31 YAML 3 o ialﬂ Kubernetes v == A 4
vl &£ 5 U t}. OpenShift Serverless & A}-8-ato] A ] 2 off & 2] A o] 4 & wlj 3£ 52 ¥ Knative Service <
HAEZ QA s) oF it

Knative Service 2 H Al E YAML 3} < 9] o]

apiVersion: serving.knative.dev/v1
kind: Service
metadata:

name: hello 0

namespace: default 9
spec:
template:
spec:
containers:

- image: docker.io/openshift/hello-openshift 6
env:

- name: RESPONSE @)
value: "Hello Serverless!"

o) 22 A o] 4 o] &1 T,
o Z 2] A o] A ol A AL H] Q) 23l o] 21 o).
o 2] A o] 4 o] m] X g k.

AE o EgAoldolA 28T &4 Hedyh

U R S stuE AR sk AREl 2 o ZE Al ol & A Y o

® OpenShift Container Platform € £ o} 4] Knative A 8] =& A)
ZEA $ U] 82 7 A; 3EH S ARE-SEe o ZE] Al o] A S F

e Knative(kn) CLIE A}-& 3} Knative A H] =& A A Y o}

® oc CLIZ AF&3Fo Knative Service 2 EA EZ YAML 99 2 A A 613 &8 o)

4.1.1.1. Knative CLIZ A} &3] Mgl 2 o S A o)A AA

Knative(kn) CLIE AM-8-3ho] A v ] 2= oH g Aol S A s YAML Bt & A4 4 8k ARt H
742315 31 A A 0] AFE-z) o1 B F o] 22 A 2E U o} kn service create B <
ez Al A e B8 3}’5141:}.

A 27 AR

® OpenShift Serverless Operator 2 Knative Servingo] £ 2] ¥ o] A X ¥ o] )< th
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e Knative(kn) CLIZ} A x| ¥ o] 54Ut

o 2 A EE AA I A OpenShift Container Platformol| A o Z2]Alo] A 2 7} YJaz== A
dete o Adet A g Fsto] e T2 A E AN 2T 5 dFYTh

e Knative B =2 A A g o}
I $ kn service create <service-name> --image <image> --tag <tag-value>
Thg- 3 2 ot
o --image = °f =g A o] ] o] n =] URIYI Y o}

o -tag i MV 2E YHE 27 WA B 1E Fobehe U AR S e HY A

=8

il

2

iR
i

g%

$ kn service create event-display \
--image quay.io/openshift-knative/knative-eventing-sources-event-display:latest

2 o

o

Creating service 'event-display' in namespace 'default’:

0.271s The Route is still working to reflect the latest desired specification.
0.580s Configuration "event-display" is waiting for a Revision to become ready.
3.857s ...

3.861s Ingress has not yet been reconciled.

4.270s Ready to serve.

Service 'event-display' created with latest revision 'event-display-bxshg-1' and URL:
http://event-display-default.apps-crc.testing

411.2. YAML & A}&351o] AW gl 2 o Z g A o)A A

YAML 590 & A}-§-3ko] Knative 2] 2228 A4 318 41 % APIS A4 3B 2 o Sl Aol de A F o
2, A48 7 WA o2 4m e 4 dHUth YAMLS ALgate] A 2 o Sel A o) e A st w
Knative Service 2 B4 E & A 2] 5}+= YAML 3} & A A 3+ t}2 oc apply S A& 3l & g3 oF gt}
AH) 227} A E 3L off 2] A o] A o] vl & W Knativeol 4] o] Bj A o] o Z 2] A o] Ao thall HA T 5 Qe
WA S AU Knatives =GV E I 220 Y& Faate] o S Aol R, 41, AHl &
4 2= waxE YAt Y] B} Podg A% o2 g T

AL 23 A+

® OpenShift Serverless Operator % Knative Servingo] £ 2 2~ of] A x| 5] o] ] F Y

o 2 A EE AA I A OpenShift Container Platformol| A o Z2]Alo] A 2 7 YJaz== A
dete o Adst A g Fsto] e T2 A E A2 5 dFYTh

e OpenShift CLI(oc)S A =] Yt}
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Az

L g A& 228 X283t YAML 3143 A gy o).

il

apiVersion: serving.knative.dev/v1
kind: Service
metadata:
name: event-delivery
namespace: default
spec:
template:
spec:
containers:
- image: quay.io/openshift-knative/knative-eventing-sources-event-display:latest
env:
- name: RESPONSE
value: "Hello Serverless!"

2. YAML s} o] x5 t)d e g & o] 53 & YAML 31U & 2 &35l ol Z 2] A o] 2 v 2 o)
I $ oc apply -f <filename>

OpenShift Container Platform € £ &9 A 7@} s}H & 2 A 3135} 7 1 Knative(kn) CLI E2= YAML 3}
o) & A}-g-3te ™ OpenShift Container Platform € &< ¢] Administator 73 & A}-& 1o Knative 4
LAEAFE S AHFYH

4113, 927 S ALg o] AP 2 o E2) A o] A A A

Mgl o FE Aol d S AR Y o8 4o u A YAML st o] Z3Hd Kubernetes A H| 22 A4 9
vl 3 ¥ U t}. OpenShift Serverless & AF-83Fo] A 8] 2] 2= of Z 2] A o] A& vl 3 3} W Knative Service 2
v e g A4 ok Fuh

Knative Service 2 H Al E YAML 3} < 9] o]

apiVersion: serving.knative.dev/v1
kind: Service
metadata:
name: hello 0
namespace: default 9
spec:
template:
spec:
containers:
- image: docker.io/openshift/hello-openshift 6
env:
- name: RESPONSE @)
value: "Hello Serverless!"

= A ol ol F Ut
of Z ] Al o] el A Ab-& 8l Wl Y 23l o] =YY T

of Ze] Al el A ol m A Yot

o
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@ =csgdcdaN Y B wsEYUn

MBI 7 A H AL of ] Al o] o] vl 2 E KnatlveC’ﬂ/ﬂ ol Mo of ZajA o] Aol el AL = =
HAS A dUTh Knatives =S U E I 22 a2 & T3 st s Z2Aol o] A&, 4], Au &
Q2= WU g Yy 290 ve} Podg AE o2 g
Al 27 AV
FE A} st & AEste] A el o A0 A S A st E thE BAE SR oF Fu

® OpenShift Serverless Operator & Knative Servingo] A %] 5] o] 3l &1t}

o 9T 21d F AR W] AU Th

3. YAML == JSON g & 5o 2 fgsiAu sd 2 A7 2 S04 FF5UTH

41.1.4. 2= T}Q R EE A}LR-5lo] A2 AYA

L z2}Ql R Eo A kn service @ & A sho] Fej B oA M Aol WA A 4oL, tiAl 24
Aol Mul 2 A zh spd o] A gunh. A At sl o] A= S o] WA A S dutstr] Aol
Bl FAE F AFUS

=9

Knative CLI9] 222}l R == 7% 22| R 75 A&d Ut 71+ 22/ 7] 52 Red Hat
2 A AH] 2 2 ] OF(SLAYI A A €15 A e om 715 Ao e ghdsA] B & AF
Yyt el 229 M 3G oA ALEslE AL dFsHA &Yt ol e 7] 52 A5

\1

A A 71 o101 0180 8ol A S A A T ] bt
H

Red Hat /1% X2l R 7159 A9 WA that A& NEE /1% Zel B 715 A9 W

AR @ AR
® OpenShift Serverless Operator % Knative Servingo] £ 2 2~ of] A x| 5] o] ] F Y}

e Knative(kn) CLI7} A X] & o ) &Yt}

1. 23z g}el R EoA 2A Knative A 8] 2~ A = 34 -S A Ao}

$ kn service create event-display \
--image quay.io/openshift-knative/knative-eventing-sources-event-display:latest \
--target ./ \
--namespace test
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50

2 o

Service 'event-display’ created in namespace 'test'.

| m.m‘

o -target./ ZTH 1= =il REE E4stela Al A E R ETE AGste HY EY
2./E2 XA Y
71E T EEH g 2 XA 51 ¢l --target my-service.yamlz} 722 114 o] &8 AFE-51H T
dE g E 7 A E A FUTh Al Au) 2 A2} 9k my-service.yamlzt & A U] @
ol A gt

o] =..yaml, .yml, == .json &5 A8 = A F YT jsons A8 EH JSON

gl
o2 M2 4R e A4 gy

ot Ap

Q)
od
A)
= —

e --namespace test 342 A MH] A E test U] ] 23 o] 2o vl X] gH T}
--namespace= A8 5} #] &3 OpenShift Container Platform E 2] 2o 22213k 39 &
A ] 23 o] 2ol A a; wpd o] AP YT 28 A g o A At 9k o] default v 91 =
H o] 2o A FH Y o}

2. A4 UeaHe 128 g

I $ tree ./
29 9
A

L test
L ksvc

L—— event-display.yaml

2 directories, 1 file

o -targetol A A FgH A JHUHE A= AHE UG Ld o] 25 vyt o 2 o] Fo] x| FH
test/ Tl d B g 7} & E o] A HUTH

o test/ U] Y E o] 2] A f8 9] o] Bl we} o] go] X E ksve Tl E )7t e o 9]
Ut

e ksvc g E e X4 H /H v] 2 o] Foll w2} o] 7ol A1 g H 714 v event-
display.yamlo] %35 o] gl5u o},

3. AR E AH 2 &4 9 S gy o

I $ cat test/ksvc/event-display.yaml
29 9

apiVersion: serving.knative.dev/v1
kind: Service
metadata:
creationTimestamp: null
name: event-display
namespace: test
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spec:
template:
metadata:
annotations:
client.knative.dev/user-image: quay.io/openshift-knative/knative-eventing-sources-event-
display:latest
creationTimestamp: null
spec:
containers:
- image: quay.io/openshift-knative/knative-eventing-sources-event-display:latest
name: "
resources: {}
status: {}

4. ) Au) 2ol Y@ R E J DU o,

I $ kn service describe event-display --target ./ --namespace test
%9 o

Name: event-display
Namespace: test

Age:

URL:

Revisions:

Conditions:
OKTYPE AGE REASON

o target. a2 v d2d ol 59 HEHBE 28st= HYdHE #+xo FE UAHZE
A4 g ok,
T = --target 543 AFE-3le] YAML B2= JSON 3t o] 58 A AR S F AFYh 51 &
H 3 g4=2= .yaml, .yml, .json ¢ 4 t}.

® --namespace 52> F Q35 AH| = 7| Ex Y S 38t 59 HdHE E knet F4l8)
cUlgd &g o] g % .
--namespace= A8 31#] &3l OpenShift Container Platform & 2] 2~ E o] 21913 7 ¢
kne S| U &g o] 25 vt o2 o] Fo] A H 9] vl H g oA A v 25 AT
28X ¢k o™ kne default/ 519 t] & & 2] o] A A T}

5. Myl A At & AEshe] S LE o MR AE AT

I $ kn service create -f test’ksvc/event-display.yaml
%9 o
Creating service 'event-display' in namespace 'test":
0.058s The Route is still working to reflect the latest desired specification.
0.098s ...
0.168s Configuration "event-display" is waiting for a Revision to become ready.

23.377s ...
23.419s Ingress has not yet been reconciled.
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23.534s Waiting for load balancer to be ready
23.723s Ready to serve.

Service 'event-display’ created to latest revision 'event-display-00001' is available at URL:

http://event-display-test.apps.example.com

4115. F7 g a2

e Knative Serving CLI % &

o

A=A g2l st Knativeol A A A gk of &2] A o] 4 URL
S A Zs) oF gt} OpenShift Serverlessol] 4 = HTTP &
2 o] A& http:// ¥ 212 AHg-3h] 4 URLE 22 5]
t}.
4120 A = o Z] Al o] A vl £ &<l
A el s o A o] o] A F A o2 vl 2= A=A <l st ™ Knativeol| A A4/ g of &) Al o] 4 URL
S 7t TG URLE 2 & Bl & &85 Az of gy o} OpenShift Serverlessol] 4= HTTP 2
HTTPS URLS B x| 3lA vt oc get ksve = & o] 4| = http:// & 2] & AF8-31o] ¢ URLS =8I
t}.
AR T AL

® OpenShift Serverless Operator ¥ Knative Servingo] Z&] 2~ E ol A X & o] A HF )

e ocCLIZ Ax3 &5y}

e Knative 8] 27} 44 5o} glrLith

A 27 Ab

e OpenShift CLI(oc)S A %] Yt}

A3
1 ol Z2A o] 4 URLES 4t

I $ oc get ksvc <service_name>
29 9

NAME URL LATESTCREATED LATESTREADY
READY REASON

event-delivery http://event-delivery-default.example.com event-delivery-4wsd2 event-
delivery-4wsd2 True

2. Y 2H 2T T =49

o
J

AU .
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HTTP 23 9] 4

I $ curl http://event-delivery-default.example.com
HTTPS 83 <] 9

I $ curl https://event-delivery-default.example.com
29 o

I Hello Serverless!

3. A8 AR YT 1S A Ao A AHA] A HEE ASA e BHEE 277 EAY SHA ~-insecure =
H2E curl R F7Het 2 /5 FAE = dFH T

I $ curl https://event-delivery-default.example.com --insecure

=

2 o

Hello Serverless!

N

=8

Zyd ol E A ARE AFHE S E BT o] B L HAE
=40 %9 AHgE L T

4. A& 213k Yt OpenShift Container Platform 22 2~E] 7} CA(Q1 5 7] 3ol A A3 el Z A =
] QA Uk ol A AEH G Al H o w LR Fe A curl HH O F o] AIZAE AR
4 AdF UL A A A ZE = --cacert T 25 ALE-51e] curl o] A& S A HFYTh

I $ curl https://event-delivery-default.example.com --cacert <file>

St AAN A 5 YR G Ze Aol o] HE A Y Y Fi PFE =AY

Knative Serving2 9] 2 il
= Z g A o) Ao E o] g1l scale-to-zero7} &4 §} 73 2 Knative

F S AFHULE oA & 59
Serving2 o FE]A o] A S HAE 002 F A4t} scale-to-zeroo| H| & st 4 5 ol | Al o] A&
Fy g o Zg Aol Ao el FAE HAa HAR S22 2LFE YL S Aol EFF o] Ftst=
A4S Qo 2A A2

B
of

ple

Knative A 0] 22] A5 AA| U8 Ao =
W pAaehe 4 49Y F Aedh
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4 Knative(kn) CLIE A}-&3}o] OpenShift Container Platform ] £<&

v 2] YAML 5491 & 57
49 FHT F AU

2 Abg-so] A v 2w

3

4.2.2. scale bounds

scale boundsi= IR £ A B Aol A AFE 5 9t Ha L o) BAL £8 A Gk N E A
o Aol th et 2A Y AAE A sho] BE A A WA EE AFY 0 §2 AT F ATk

4221 H4 2ADY

jae

_(H

NZPA AL AT F Y= H 2 EAE 5= min-scale F=24] o] u}z} A& @Yt} scale to zero7} &
dstE o] A 22 S min-scale 7to] 1 2 A Yt}

71-%- min-scale 3}& 7] 22 o2 0] 2 EAEow Aggyrh

e

ts xdel 5%

min-scale 54 o] A % ¥ #] ¢k

2ALYHY S 002 43
e KPA =g =7 AHEHU T

min-scale 2] o] 1= A H] X AFE9] 4

apiVersion: serving.knative.dev/v1
kind: Service
metadata:

name: example-service

namespace: default
spec:

template:

metadata:
annotations:
autoscaling.knative.dev/min-scale: "0"

4.2.2.1.1. Knative CLIE A}-£-3} <] min-scale 4] 47

Knative(kn) CLIZS A}-& 3} min-scale 4] & A 4 sl YAML 912 & 2 H =4 3= HoF B} 7+4 3}
S5 2 A Q1 AR A Q1E 3] o] 225 Al - §HY T kn service E % < --scale -min &2 2.9} 97 AF8-5tq
48] 2= 2] min-scale {1 A/ st AY =42 o ST

AR 8 7 AL

e Knative Servinge] & =¥ o] A x| & o 95Ut}

e Knative(kn) CLIZ} A x| ¥ o] 54Ut}
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e --scale-min =2 25 AF&sto] M| 20 H i BEA| R 5 AT
I $ kn service create <service_name> --image <image_uri> --scale-min <integer>
8

$ kn service create example-service --image quay.io/openshift-knative/knative-eventing-
sources-event-display:latest --scale-min 2

4222 A 2A LY HY

of ZEA ]S AT F A= ) <+ max-scale =4 o] u}2} 27 ¥ U t}. max-scale 4] o]
AR EHA &7 3 B ol i gk Adste] gl

—{o
ox
oX

max-scale 4] o] Q)&= A 8] 2 A}ek9] o

apiVersion: serving.knative.dev/v1
kind: Service
metadata:

name: example-service

namespace: default
spec:

template:

metadata:
annotations:
autoscaling.knative.dev/max-scale: "10"

4.2.2.2.1. Knative CLIE A} &3} max-scale 4] A4

Knative(kn) CLIZ A}-&3}o] max-scale 2] S A 4 3} YAML 32 & A3 4 3l B} 70 4351E 3
2 A2 Q1 AR A )1 E # o] 25 Al 3 U o kn service & & 5 --scale-max Z 2 2.9} $H7) AL-8-slo] A
H] 2= 2] max-scale 35 A stAY +4 D o sk

AR 27 AV
e Knative Servinge] Z& 2E o] A x| & o &5t}
e Knative(kn) CLIZ} A x| ¥ o] 51Ut
A3}
® --scale-max Z 2 15 A-§ste] AR 28] HY EA 2 =5 AUk
I $ kn service create <service_name> --image <image_uri> --scale-max <integer>
8

$ kn service create example-service --image quay.io/openshift-knative/knative-eventing-
sources-event-display:latest --scale-max 10
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4.2.3. 514
FAL AAEA N FAAN A 24 BA RN AT 5+ A& FA 83 FE AFFU FAY S
LEE A EE FE AP 02 FHY 5 AT
o AZEATFE YANA A g AP 2ol ohlek g 83 ATYU T o) B Sof, 2k g
WAEZL FEHE S 2TEAG RS 238+ AU
© HEAVLAAD AN 488 4Y 2B ADYLE FAL) = Ao w2 g

2]
Hu skl @ & A st7lol T2 AF & ol S W 74A] 7l ke oF gy thIf concurrency
reaches the hard limit, surplus requests are buffered and must wait until there is enough free
capacity to execute the requests.

E
X
o
r
2
£
rsi'
rq'

o) & FARE AL S Aol ShE AR T S AHel
%QN%GHWﬂ@%ﬂEﬂﬂﬂﬂﬁ S Ee) A ol o] el F u o] A
7ol B A G2 VA S Yom FE A g BYT + AU Th

st= A gk o] AZE A Rt Ao AAE AT F e FEROH S S e E & 3
Q7F 7] W woll &AZE A Zho]l a4 YT

4231 2ZE FAA Hd 74

LZE AR AASH A& E = ulPgE Aol oiy gt g 8 A FdFIUTh o & £, ESf HEE
7t HEote A AZE AR Y-S 294 AFH T ARl autoscaling.knative.dev/target 4]
= AR GAY SutE Zd 29 I kn service © & S 41851 Knative A H] 2 90] 22 E F A4 O 4
SARE F AFUH

A=}

o 18 A} Service AH8- AL A o] 2] & 29] AFgFell A Knative A H] o) th 3
autoscaling.knative.dev/target =4 S 44 g}

) 2= Apke] o

apiVersion: serving.knative.dev/v1
kind: Service
metadata:

name: example-service

namespace: default
spec:

template:

metadata:
annotations:
autoscaling.knative.dev/target: "200"

o €l ALgl: kn service & 2 Al-83}o] --concurrency-target = 2= X g 34 ok

I $ kn service create <service_name> --image <image_uri> --concurrency-target <integer>

56



47%. KNATIVE SERVING

A3 tl2gol 5070 ] @ A Au| =5 A st EE 9 ol

$ kn service create example-service --image quay.io/openshift-knative/knative-eventing-
sources-event-display:latest --concurrency-target 50

= BAA AR SA3 AT E 4 4D 2F ABYUTE BA o] = Aol mLHE 2 S
HE R etal 8 & AP st7]ol T3 AF & %ol S W 7kA] 7l ke oF §Y thIf concurrency reaches
the hard limit, surplus requests are buffered and must wait until there is enough free capacity to execute
the requests. containerConcurrency A} 953 =4 &t AW 2ul2 Z 2 29} 3+ kn service & & S A&
sko] Knative M 1] 9] St= A4 A &2 A4 & & AU th

Az

M) 2= Apke] o

apiVersion: serving.knative.dev/v1
kind: Service
metadata:

name: example-service

namespace: default
spec:

template:

spec:
containerConcurrency: 50

o d®) A}glkn service & S Al-&31o] --concurrency-limit Z ) 25 =) & &t}
I $ kn service create <service_name> --image <image_uri> --concurrency-limit <integer>

SAIAd A go] 507 Q1 M w25 B stk 9P 9 ol

$ kn service create example-service --image quay.io/openshift-knative/knative-eventing-
sources-event-display:latest --concurrency-limit 50

4.23.3. 5178 A AHEE

I

o ;2 AbFE ALY T AA R NG E st AL AT ESS AU FAV Y H =
hotness & A 4 sto] 4 ol & st= Al ko]l =@ alr] Aol A4 2ALd e S &S T dFUHh

o] £ £ ] containerConcurrency 7] 102 2 44 %] 31 target-utilization-percentage 7}o] 70%= A

AE A 7S BEAZY HE 5774 22t As A D oA A EAES A FHTE 704 102
EHITF AR @ H 2 3] 7]E HAE 22 %= A 7 containerConcurrency 3tol =23k §
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7} E-A o] Q8§
target-utilization-percentage 4] & A} &-35lo] 7+A | AH| X o

apiVersion: serving.knative.dev/v1
kind: Service
metadata:

name: example-service

namespace: default
spec:

template:

metadata:
annotations:
autoscaling.knative.dev/target-utilization-percentage: "70"

4.2.4. Scale-to-zero

rr
&
ko
fo
e
N
>
i)
+
x2,
ki
J
=
(3
L)
X
o
2
o,
2

i
[»
X
e,
oty
M
Mr
2
ol
[»
X
e,

Knative Serving& 59| 2
g ATdt
4.2.4.1. scale-to-zero &4 3}
enable-scale-to-zero A} 2 AF8-8te] S| LE 9 o ZelAlol el thall Aoz 2ALd™H S B3}
stAYV v g st e = dFU T
AHA 87 AHRE

e =2 ¥ ol OpenShift Serverless Operator ¥ Knative Serving2 A X] 3 <1 t}.

o S E A A AT ojoF Ptk

e 7] Knative Pod AutoscalerE A8t ) &4t} Kubernetes Horizontal Pod AutoscalerZ A}
3k S AR 2AYY 75 AT 5 P

e KnativeServing A8 =} 4 o] 2] 4 2(CR)ol| 4] enable-scale-to-zero A} & 7

o
i
o

KnativeServing CR9] dj

apiVersion: operator.knative.dev/vibetai
kind: KnativeServing
metadata:

name: knative-serving
spec:

config:

autoscaler:
enable-scale-to-zero: "false"

Q enable-scale-to-zero A} 2F-& "true" == "false" ¥ 4= S5 Ut} trueE A # &1 scale-

to-zero7} &4 3t Ut} false 2 A A 51 of Zg|Alo| o] FAE FHL 27 Y nioly 02
AU 7| 2402 "true” Yyt
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4.2.4.2. scale-to-zero g4 7| 7F 74

Knative Serving2 o] Z&] A o] A o thall Pod O7) & A% A A & & A &3] t}. scale-to-zero-grace-
period A} %FS- A8 3} Knative ol 4] scale-to-zero machinery 7} ol 2] A o] A w}x] v} -4 2.-S- #| A &}
71 Aol 7] et= F g A1z A GS A  AFH

A 8T A
e =] ¥ o) OpenShift Serverless Operator ¥ Knative Serving2 A X] g <4 t}.
o | E HE A Aol lojof Fth

e 7] Knative Pod AutoscalerE A&t ) &4t} Kubernetes Horizontal Pod AutoscalerZ A}
3k A 2A LM 0744 7152 AHe g 5 gl

i
4
o
s
L
a

e KnativeServing CR(AF-&#F 4 o] 2] &~ 2)ol 4 scale-to-grace-period A}<F
KnativeServing CR9] dj

apiVersion: operator.knative.dev/vibetal
kind: KnativeServing
metadata:

name: knative-serving
spec:

config:

autoscaler:
scale-to-zero-grace-period: "30s" ﬂ

© o 1IN ERL 3029 U

4.3. gl = o Z2 A o] 4

4.3.1. A 28 u) L A Qo7

KnativeServing 2 KnativeEventing A} 2} 7 ¢] 2] &2~ (CR)<] |3 AL 54 5le] A
7182 TS EolE sy

dm

Rl

H
AS

4.3.1.1. Knative Serving A] 2= 8] v} 3 14 G o2~ 7]
KnativeServing CR(AF&8-#} 4 9] 2] 4 22)9] deployments Al A sl A &4 w3 9o 7| & 74
£ Q& F ST A= A EA R ol & 574 B nodeSelector 2 =0 tisl 712 74 A4
S ALY = A2 EE T2 HE 93 T AH 2 &4 A Z = s Al gy
t}& of o] 4] KnativeServing CR-S t}-2 3} 7+o] Webhook v = ¥ o]t}

e net-kourier-controller ¢ <=H] Ae] 2 2 g} YJol2o] 1022 A A H Y|

o ujxo] CPUH R a] g4 A gho] X4 = FH T

o Hjxzol=37h 9 HAl o] AFH
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e example-label: g o] & g o] Eo] 7L+ A FY T
e example-annotation: 4] 4 o] 715 L t}.

e nodeSelector 2 == disktype: hdd & o] £¢] 3]

rr
kr
[
il
2
u)
QL
ki
I
X
2
i
T
v

3

KnativeServing CR 2}l 4! =4 A7 2 u)] 32 z}A)] ¢} 2 3} Pod 7ol t] §F vl 2 2] 2l
m 2/\4 ZH 3 _/]tsh,]q_

KnativeServing CR ¢

apiVersion: operator.knative.dev/vibetai
kind: KnativeServing
metadata:
name: ks
namespace: knative-serving
spec:
high-availability:
replicas: 2
deployments:
- name: net-kourier-controller
readinessProbes: ﬂ
- container: controller
timeoutSeconds: 10
- name: webhook
resources:
- container: webhook
requests:
cpu: 300m
memory: 60Mi
limits:
cpu: 1000m
memory: 1000Mi
replicas: 3
labels:
example-label: label
annotations:
example-annotation: annotation
nodeSelector:
disktype: hdd

TH EH 9 84 dEH ZE2H Qojr7]| & ALS-ste] ZE H o XA H ) 2 Kubernetes APlof 2]
H o2 Adolyel e 22 REHEE AAZ YT F AFUT 28y 22 H X 7] ek
¥ Z =<l execgrpe httpGet, tcpSocket.

F7teas

® Kubernetes APl &4 ¢] g2 H 1A AX

fuld

4.3.2. emptyDir &
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emptyDir 252 Pod7t 442 w) A=W BFolH 9 29 U2 g8 Alwshs d AFEY
th. emptyDir &5 -2 A € Pod7} 2hA41 2 ol 2HA] Y o

4.3.2.1. EmptyDir &% -4

kubernetes podspec-volumes-emptydir 272 emptyDir 25 2 Knative Servings} $HA| AF-&3F 4= 9)
=A o5& A o] Gy th emptyDir £ 52 AFE-5te] &4 ststE W o YAMLS 28825
KnatlveServmg CR(AF&-AF A o] 2] 222)S 4 dlloF T ).

KnativeServing CR9] dj

apiVersion: operator.knative.dev/vibetai
kind: KnativeServing
metadata:

name: knative-serving
spec:

config:

features:
kubernetes.podspec-volumes-emptydir: enabled

4.3.3.Servingg 9+ EF Fd ¢

AR A e 2 o) Fe) A o] Mol = G dlo B 2Ee A7k B2 G th o] 2 98] Knative A 1] 2] T
PVC(3T 28 2H)E 24T & dadth

4.3.3.1. PVC = 1 &4 3}

Az

5]
e
9|L
1
o

1. Knative Servingoll 4] PVCE AF-§-3}aL o 7] of] 2= & &4 sl 5te| W th& YAML S
KnativeServing A}-& 2} A o] 2] &2 ~(CR)S =4 gt}

27] AA| 22 PVC &4 3}

spec:
config:
features:
"kubernetes.podspec-persistent-volume-claim": enabled
"kubernetes.podspec-persistent-volume-write": enabled

e kubernetes.podspec- perS|stent-vqume-cIa| -2 Knative Servingoll A 4+ &5 (PV)
2 AHE T QA I RE Ao Pk

e kubernetes.podspec-persistent-volume-write 72 22 7] x| 2= U 3F O 2 Knative
Servingel A PVE AH&- & 5= Q1A o 2.8 A o] g ot

2. PVE 2 QSR PY 7HL TFHES A8 28 AP o & Sof thg Pl P
G 2F 2UYel 9 5 Ay

el
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23

8ot A REE A Aste 2EHA] SFHPEEAEFUT A E
ReadWriteMany <} 4| 2~
AFU T

PersistentVolumeClaim +4

apiVersion: vi
kind: PersistentVolumeClaim
metadata:
name: example-pv-claim
namespace: my-ns
spec:
accessModes:

- ReadWriteMany
storageClassName: ocs-storagecluster-cephfs
resources:

requests:

storage: 1Gi

o] 7% 2:7] A 2= A gl Y= PV

i

Knative Al 8] 2~ PVC +4

apiVersion: serving.knative.dev/v1
kind: Service
metadata:

namespace: my-ns

spec:
template:
spec:
containers:

volumeMounts: ﬂ
- mountPath: /data
name: mydata
readOnly: false
volumes:
- name: mydata

persistentVolumeClaim: g
claimName: example-pv-claim

readOnly: false 6

(o I~ W
(._}.G
e
]
g
)
0o
>
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23

Knative A 8] 2o 4] o - 2E 2| X & A &% & 2 AFE-5le] W Knative Z1 B o] A}

o) A} Aga} e Fh P o] 3
4332 27} 8 A
o FTARAA o4

4.3.4.Init ZAH o] 4

HE
?LM \:}IEEE 4@%‘ I owd/] E}. KnatlveServmg CR(A]-Q.;(]. A o] g 4 2)2 =4 aho] Knative A ¥
2o 8k init 7| o] AFRS A sHE 4 9l &L o)
Z3
Init Ae] o] = f S| A o] Al 2 A Zko] Aojd = 3lom, A g gl 4T 5lor
o] A} E] = A ] B] 2 o Z ) A o] A o] o 5he] ALLal oF T T}

4.3.4.1.init A o1 &4 3}

A 8T A
e =2 ¥ ) OpenShift Serverless Operator ¥ Knative Serving2 A %] g <4 t}.

o S AA AT lojoF gtk

e KnativeServing CReol| kubernetes.podspec-init-containers =l 2= 3 7}3}o] init A E| o]
LSS AT

KnativeServing CR9] dj

apiVersion: operator.knative.dev/vibetai
kind: KnativeServing
metadata:

name: knative-serving
spec:

config:

features:
kubernetes.podspec-init-containers: enabled

4.3.5. t}o|A| A E Z o|n| | B 1 2

Knative Serving Z1IEE 2] 7} ZAH| o] A 2E g o] YA 23 4= )= 7 -5 Knative Serving-& A H] 2 1
ﬁ%@@%ﬂﬂﬂﬂﬂl%ﬂﬂﬂéiiéﬂﬂﬂﬂﬁhﬁ%zWZ#Wﬂﬁéﬁéﬂﬂl&ﬁﬂ
Eo dAA S A F otk ol =wo HYoh

4.3.5.1. Tag-to-digest resolution
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OpenShift Container Platform 4.12 A ¥ 2] =

OpenShift Container Platforme] 7 H o]y g A ~E2]of tj gt AEZ 2 WA 2~ U3HS Hofstz™ 2ot
= A% OE AEE AFEA A o] A5 A 5 A8l oF @ T KnativeServing CR(AH-#F 4 €] 2] &
2)ol| A controller-custom-certs At S A st HEE2] A& Ao (IS E FA T + AFHTH
1 ek KnativeServing CR3} 5 & ] 9] 23 o] 20 §lojof gt}

secreto] KnativeServing CRe|| £3tx]o] Qx| & A9 o] AL 7| EH o7 F7) 7] ¢l ZeH(PKD)E AL
&Yt PKIE AH&-3t= 7 -5 config-service-sa 773 W] & AH-8-5td 2] 28 A <154 7 Knative
Serving AE & o] A5 2 = 4FY H Y}l OpenShift Serverless Operator= config-service-sa %
S YU AARJSAZ AL FEA WS AEESH EFOE 2 EGYTH

2]

4.3.5.1.1. HoFS A}-&3}o] B 2-tho] %] A E B0l

-+

controller-custom-certs A} <) 4| Secret 3 & ©
ot Knative 74 8 4= Koo A g 15A 7F lthal 7Hg shef 24 BobE AR o
AR 27 AV

® OpenShift Container Platformel] o 3+ &2 228 &2z} A 3to] <5y}

® OpenShift Serverless Operator 2 Knative Servingo] £ 2] 2~E o] A X ¥ o] )1t}

A3}

$ oc -n knative-serving create secret generic custom-secret --from-file=<secret_names.crt=
<path_to_certificate>

2. Secret -3 & AI8-35l == KnativeServing CR(AF-&#}F & 2] 2] 4~ 22)9] 4] controller-custom-

KnativeServing CR9] dj

apiVersion: operator.knative.dev/vibetai
kind: KnativeServing
metadata:
name: knative-serving
namespace: knative-serving
spec:
controller-custom-certs:
name: custom-secret
type: Secret

4.3.6. 4 3+= 0 Y E = A A

43.6.1 A 3H A NEYA ZHo| e FH2H
A AFG A AN 2T 5= = FHEEHE AS S A FHEHEUEY] A A S AL U ES

=

=
5 Tl M2 ST 5 e pod, M= B WY Lol 28 AT = AFU T S8 ZFE A A A
AMEA = A A3 A8 3k= 7% Knative A 28] Pod 7} Knative o Z2] 7] o] d ol A =& = gl th
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g Eo Ud Lol e BE 8 S 7 Fshe tha W EA = A # o] 3= 4§ Knative ] =8 Pod7}
Knative off Z&] Al o] A o] A 28 4= gl Th

Yl 2so] 2o g3 R E QS AR3= NetworkPolicy @ B4 E 9] o

kind: NetworkPolicy
apiVersion: networking.k8s.io/v1
metadata:
name: deny-by-default
namespace: example-namespace
spec:
podSelector:
ingress: []

43.62. A9 ) VI =9 2 A A & 418 5}e] 2} 2E ol A] Knative o] S 7o A 7}o] £41 B4

s}

Knative Al 28] Podel| A] o Z&] Al o] A of] M| 23 4= I =& st ™| 7} Knative A] =8 U] ] 23 o] 220
golEL F713 g o] glo]lEo] U TE g ol 2o Y g o] 2o AT 5= Qe ol =g A
o] A U] ¢l 27 o] 2= o] NetworkPolicy ¢ B 4 E £ ) A &l oF g t}.

T8

22228 9] WKnative A ¥l 20 T 23S AR S W =Y G2 o 2 5 A H] 220
A 22 A& AU Th e Knative A 22 ] 9 25 o] 220 A Knative o} & ]
Aol ool x2S 5] §ohel Fo2H o] wE ¢ 23 o] 220 4] Knative o} Z 2] 7 o]
Kol 9 A 2% 5 51 .

2o 2 9] BE U2 o] 2ol A Knative ol 2] Al o] Ao T g AA =8 8] §317] o
& ¥ Knative 47 H] 2] JSON ¢ E& ¢/5& AH82 5 QY Th Knative A u] =0 o g
JSON € & & 2l =] = Service Mesh7| & @ 34t}

AR @7 AR

e OpenShift CLI(oc)E A X gt}

® OpenShift Serverless Operator % Knative Servingo] £ 2 2~ of] A x| 5] o] ] F Y}
Az

1 o ZE] A o] Mol A A 23 of aFi= 7} Knative Al 225l W] 9] 225 o] 220
knative.openshift.io/system-namespace=true # o] &2 37131t}

a. knative-serving u] ¢ 23] o] 2~ 0] g o] E-& x4 g}
I $ oc label namespace knative-serving knative.openshift.io/system-namespace=true
b. knative-serving-ingress U] ¢] 23| o] 2] &) o] &2 =] A gt}

$ oc label namespace knative-serving-ingress knative.openshift.io/system-
namespace=true

c. knative-eventing v 9 23] o] 2 ¢ o] E-S X A

Ut

I
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I $ oc label namespace knative-eventing knative.openshift.io/system-namespace=true

d. knative-kafka 4] ¢} 23] o] 2~ g o] B-& =] A ]t}

I $ oc label namespace knative-kafka knative.openshift.io/system-namespace=true

2. =g A o] A v Y 25 o] ~¢] NetworkPolicy © H A E 2 A 4 5}

knative.openshift.io/system-namespace @ ¢| £-0] Sl+= ] Y 25 o] 2o A A A 25 3] 8T Y

=8

NetworkPolicy 2. H A E o

apiVersion: networking.k8s.io/v1
kind: NetworkPolicy
metadata:
name: <network_policy_name> ﬂ
namespace: <namespace>
spec:
ingress:
- from:
- namespaceSelector:
matchLabels:
knative.openshift.io/system-namespace: "true"
podSelector: {}
policyTypes:
- Ingress

@ v=a= A FL ATFIL
@ ciEaieldel EAlshe sl o] =g o

g st Ed g e A F AdFsUT E T &2 Knative
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Service

'
Manages

10% » Revision
Routes traffic to
90% » Revision <- —‘:
i
Revision <4--:

ARE FASY aFo] the AH 2 wde] A58 5 A5 o 255 2 Service 2 WA Ee] =27
AbeFol wheh 24 F U]

29 AL Qe st ol g WAo R P, 27 AR Ed e AR S A Gk 4 uhow
G5 gE s 29 o) WP &e Knative 2 Zo] 8] 245 = H o) 100%7H4 ksl oF g ok,

== Apke] A H WAL 54, o ol A H Yu Aol A "HA" WAL 72l 5 Yo, o] = A
Hlzo] )@ RE WA B2 =S F4T 5 A5 latest’ WAL A vdo]l 44E W YHlo] £
W% Bx 4 FYUTh 2 WMol ol WA B e F7h Al URLS A S B8 RS 5
DR IRlc)

29 AFe e Bol 24T F AsU

e Service Q HA E o] YAMLS A4 HA Y}
e Knative(kn) CLI --traffic =2} 2 A}-&-.
® OpenShift Container Platform ¢ &< Al-&.

Knative A W] 25 A4 & o] 7] & traffic AL A4 o] 315U th

4.4.2. E I AL o

o} o o] A = traffic 2] 100% 7} A1 8] 2~ 9] &

WA o2 gty Ed Y AFYS HoFUY ) statusol
~| latestRevision2] =4l 9] o] 52 & F U5

A e

apiVersion: serving.knative.dev/v1
kind: Service
metadata:
name: example-service
namespace: default
spec:

traffic:
- latestRevision: true
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percent: 100
status:

traffic:
- percent: 100
revisionName: example-service

t}S- o o] A = traffic ] 100%7} current = B 271 X 4 ¥ ¥ A

HAS A S = sy

apiVersion: serving.knative.dev/v1
kind: Service
metadata:
name: example-service
namespace: default
spec:

traffic:
- tag: current
revisionName: example-service
percent: 100
- tag: latest
latestRevision: true
percent: 0

o Bh-gw sl B Al
example-service= A H E I ALYS BolFUth EF Yo 298 5 grjet= latest= ef2H

th ol Al ol A = traffic ALFe] WA 85585 g eto] A wdog e S Edst=
t} o] oo A= EP o 50%E AA 2 Hl 1 WO Ef T 50%E FHE B

Utk B o] gt¢EH A vt latestZ g 18 WAL

apiVersion: serving.knative.dev/v1
kind: Service
metadata:
name: example-service
namespace: default
spec:

traffic:

- tag: current
revisionName: example-service-1
percent: 50

- tag: candidate
revisionName: example-service-2
percent: 50

- tag: latest
latestRevision: true
percent: 0

4.4.3.Knative CLIZ Al &3l Egjg &

Knative(kn) CLIE At-&-3le] Egfj 8-S A stH YAML 5t & A3 4 t= s 1t o
=]

A 5 Ay

2 A Q] AFE-2} o1 E] ¥ o] 22 A 23t} kn service update ™ & S A}-8-5o] AJH] 2

_I\i

e 2dd F AFsUTH
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4.4.3.1. Knative CLIZ A} &3l EgT B35 A

A 27 AR

OpenShift Serverless Operator 2 Knative Servinge] 22 22 g o] A x| & o 55U th
Knative(kn) CLIZ7} A X & o] <54 o)

Knative 48] 227} 4143 5 o] 91251},

¥ Z Kn service update ™ & 7} 317 --traffic €] Z1E A}-&3}o] A 2 gl AT 218 E g
o w2 Eg Ag g
4

$ kn service update <service_name> --traffic <revision>=<percentage>

e 2y
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A A1 traffic o) 2k @ WHo G2 W AA T 5 AU ol B 5] @latest = B ¥
o] 913 stable o] 2} 2l ¥ Mo 9l A$ Tz} Pol 4 MHo R BaalE sag el v
oo Qa4 9 &L

%2 o

I $ kn service update example-service --traffic @latest=20,stable=80

110 o12d 7} 515 oA o D)0 2 Ao oF B R o] W £E A Y A o

traffic o7} o] 4 & 4502 ALY S AT o & Fof example ol = Al WA 21
Aol 51 vk B S Ashe B¢
3% o

I $ kn service update example-service --traffic @latest=10,stable=60

U A Edf o] Y x| 30%= A HA 2 Aol = dA e d e g gy

4.44. 238 S 9 CLI =82

Knative(kn) CLI:= kn service update " & o] A F-2 Mu] 29 EY ESoA E Y 21 S AL HY
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g ol Ed e EHYE 28 F 2, 3 2, T2 Fdete Aol 8ok dFUh e 92
kn service update H % ol A 54 F 2 S vHES =X E UEH YL

Z Fd3 29 ]

--traffic RevisionName=Perc RevisionName ) SI=3
ent Percent ez & A &

--traffic Tag=Percent Tag7} 9= w2l NS

Percent ez 2 A &

--traffic @latest=Percent Z A 1] B o oly
Percent |2 A 2

--tag RevisionName=Tag RevisionNameo| Tag 3+
k!

--tag @latest=Tag 2= Fud Ao Tag oly
A4

--untag Tag w7 o A Tag #| A U=

4441198 Zo 2L A =9

EEY Y #d g 2= ¢ kn service update 3 S A}&-3lo] %]
o] AEAE AU BB S A W A E S 2] =4 sk EFU Tk

knol| &3] H7te = ZH 29 A= =3 2EFUoh
. —untag: ©] S 17t J e F2A WAL BF EHY ESA A AG Y
2. ~tag: A= EY E= N H A = el 27 A A U

3. -traffic: Fxd WA= E Y £ dH7SFH YL

4.4.41.2. 7§ A ) A A& A A 9] URL
kn service update 3 % S A}-8-3lof A H] 20 ~tag F 15 FFH A HEE JU O] ET w A=

= B Ao 3k AR R A 2] URLo] A FH Yt A& 21 A o] URLS hitps://<tag>-<service_name>-
<namespace>.<domain > &= = http://<tag>-<service_name>-<namespace>.<domain > & u} 51 t}.
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444121 98] L& W o &

th2 o Al o) A = latest B 2= example-revisiono] 2} = v A o) &gk o}

I $ kn service update <service_name> --tag @latest=example-tag

4.4.41.2.2. of: v ol A B 2 A A

—-untag Z¢) 25 A 5hed A8 A o] URLS A A =2 B8 A AL 5 A& oh

U

MG e g el 27t Al AR L ET o] 0%7F 3™ /M8 WMol Efjd BEofA
s AAg Y

)8 w3 o example-revisiono] #t = B Ao A R E Bl 12 A A P o).
I $ kn service update <service_name> --untag example-tag

445 A 7+ =72
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4.4.5.1. OpenShift Container Platform ¢} &8 A18-5lo] v d 7 B2 37
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® OpenShift Serverless Operator % Knative Serving©] £2] 2ol A x| 5] o] ] F Y}
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@) nodejs-ex2-4ke7h

© nodejs-ex2

3. W oid kel S ofol &
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©® nodejs-ex2 Actions =

Ovwverview Resources

Revisions Set Traffic Distribution
6 nodejs-ex2-4ke7h 100%
@ nodejs-ex2-4kc7h-deployment 0
Routes
ﬁ} nodejs-ex2
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i)

ato] Muj2= AR F 1 g gk

e rAR T ARL FAPIT AE =

?_
™ timeoutsecondsE 3009 A 3012 WA 3T o] &3t A WA O Z 23] A B Ho] EE A

HU EZ2X 179 F

QY

A W Ao] EAE L AW 0] B2 ol F 7hx wAe] BAE U
o 2 By 24 g5 A4S FAR

Q
i
1
iz}
[
o
4
=z
=
lo,
g
s
|m
o)
=)
1z
Mo
o
z
g
o
o
—\|l—f
&
v
iu)

© nodejs-ex2 Actions =

Cverview Resources
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@ nodejs-ex2-7f9sf @ nodejs-ex2-4ke7h

© nrodejs-ex2

4.4.6. Blue-Green H & A&

[
70% 30% T
“ Revisions Set Traffic Distribution
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n .[_d ¢ @ nodejs-ex2-4kc7h 30%
o @ nodejs-ex2-4kc7h-deployment o
@ nodejs-ex2-7f9sf 70%
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Routes
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OpenShift Serverless Operator 2 Knative Servinge] &2 =¥ o] A X = o] 3 FY T

OpenShift CLI(oc)E A %] g o}

. o =2 A o] A& Knative A H] 22 YA &L vl £ o}

LT W Ee 28 Sl AUl AS XY u AR E R WA WA o] B BT

I $ oc get ksvc <service_name> -o=jsonpath='{.status.latestCreatedRevisionName}'
R

I $ oc get ksvc example-service -o=jsonpath="{.status.latestCreatedRevisionName}'

o
i)

a)

I $ example-service-00001

. T YAMLE A H] 2= spece]] 5718t Qlnb= Efjg S WA o R ASgnh

spec:
traffic:
- revisionName: <first_revision_name>
percent: 100 # All traffic goes to this revision

—] |
o
%
T
o

I $ oc get ksvc <service_name>

. A8 222 template A} ool 4] S} o] o] W= 54 5w Alu E ste] of F2) Ao M| WA

H A < uﬂﬁaqu} o & Eo] My image = env 37 HEE AT S U Au &
YAML 5} & A 83} A Knative(kn) CLIE A ] 5+ % % kn service update = % & A}-&-3}<]
AE) 25 A 2T 7 AF YT

T BE S At AR A2 o A E F HA HA B o] 52 ey

I $ oc get ksvc <service_name> -o=jsonpath='{.status.latestCreatedRevisionName}'

ojuf Mu) o] A HA W2 F HA wdo] BF wj EE 3 Aok

off
oL

w2 7)E H2E o Eg

Hl2E 2792 ALg-ste] gulol =8 Al 2 ALe] of
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74

spec:
traffic:
- revisionName: <first_revision_name>
percent: 100 # All traffic is still being routed to the first revision
- revisionName: <second_revision_name>
percent: 0 # No traffic is routed to the second revision
tag: v2 # A named route

YAML 2] 225 ThA] A 831 o] M u| A& Au] 23 off ZE] A o] A o] F WA wdo] FH] 3§
Utk 712 URLY] FHA M do® g ¢-He = EgfFo] glo Knative= A E vl 28 B 4SS
H2E37] 9 v2ete A Au] 22 A A gy o)

O HHE S Adgste] 7= HA W o sk Al 4] 29 URLS 7FA &Y T}

I $ oc get ksvc <service_name> --output jsonpath="{.status.traffic[*].url}"

ol URLE AF&3te] Ee) =S 21988l 7] Mol o Z2l Aol e] A) wzio] ol o) 2 255
ol & = gl

fr

A

=213 9] 50%7 3 WA A0 R A5 2 50%7 F A HACE AL HES 7]E A6 2
B el E g e,

HA ol Eg 9 S 50/500. 8 £ dst= ulo]Ed AU ALG & o

spec:
traffic:
- revisionName: <first_revision_name>
percent: 50
- revisionName: <second_revision_name>
percent: 50

spec:
traffic:
- revisionName: <first_revision_name>
percent: 0
- revisionName: <second_revision_name>
percent: 100
tag: v2
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ttlo
f
z
ol
N
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|o
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rr
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FE

Mg B A A B o 0% AR st Al AAL 5 A5y
u}.a}%—%gmi%uwgazﬂ = 7h 4 g gy

N A HA A URLE wsto] o] Bzl e] glo = o o] 4 Efjg o] A
o}
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ofy

2] %

rr

) el g

4.5. 9|5 9l 78 X 2k

451 25949 M.

Knativeol] A == OpenShift Container Platform TLS & 8§ & &8 3} Knative A 8] 2~9f tj gt 2} 9§ 2 A
3y o} Knative A 8] 271 A A =] ™ A H] 22 9] tf 8] OpenShift Container Platform 74 271 At 52 2 A
AR Y tt o] 4 &2+ OpenShift Serverless Operatorol| 4] #2] 4 t}. OpenShift Container Platform 74 &
= OpenShift Container Platform & 2] 2 E ¢} 5 3F =1 21 & &8 Knative A H] 222 E A gy th

OpenShift Container Platform 2}-$-8 o] o] & Operatore] 7] o] 2 v &4 5} 8ko] th Al TLS Q124 = 2 4
A1 3= 2 Knative 222 A S d5Uth

T 3k Knative 7 2 OpenShift Container Platform 73 2 ¢} 3t/ Al g 3lH Edj g 2 &3 22 A2 3}d
g8 7ls s FE ATE F AU
4511 37 g 2=
o AR FA
4.5.2. ¥ o] = 9 4 A4 9
OpenShift Container Platform 73 2 = AF&-2F A o #lo] & 9 F4 & AHE-T = 9121 Knative A1 H] 2 9]

metadata A} S 57 5 ;LH%E T AHUTH AFE A A o] o
2 A9 b8 Knative Ingress 2 A & ¥ 37 v}x] 2} © 2 OpenShift
=2

B gl FA 2 xju] 2o 4 Knative 7 &
t Container Platform A 22 AggY

_h_/

4.5.2.1. OpenShift Container Platform 7 2 o] t] &t gl o] & @ F4] A}-&-2} A o]

A 27 A

® OpenShift Serverless Operator ¥ Knative Serving -4 2 47} OpenShift Container Platform
Sl aE o AR H dFU T

® OpenShift CLI(oc)E A %] &t}

1. OpenShift Container Platform 73 2o g3 # o] & E+= F4] o] 32 F ¥ Knative AJH| =& A A

gy

o YAMLE A8l Au 28 A stel W T 5

s

U
YAML S A}-§-3to] A g A H] 2 o

I apiVersion: serving.knative.dev/v1
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https://access.redhat.com/documentation/en-us/openshift_container_platform/4.12/html-single/networking/#nw-route-specific-annotations_route-configuration

OpenShift Container Platform 4.12 A ¥ 2] =

kind: Service
metadata:
name: <service_name>
labels:
<label name>: <label value>
annotations:
<annotation_name>: <annotation_value>

o
hines
)
%
i
v

e Knative(kn) CLIZ A}g-38to] u] 22 YA st wl ohe

kn 332 AHg-to] AR A2 o)

$ kn service create <service_name> \
--image=<image> \
--annotation <annotation_name>=<annotation_value> \
--label <label_value>=<label value>

2. b HE o 88 39l5le] F7138 A i g o] B8 A4 3}o] OpenShift Container
Platform 4 2 7} A4 = A =A] gl gt

sl 913 B o

$ oc get routes.route.openshift.io \
-l serving.knative.openshift.io/ingressName=<service_name> \ﬂ
-I serving.knative.openshift.io/ingressNamespace=<service_namespace> \ 9
-n knative-serving-ingress -0 yaml \
| grep -e "<label_name>: \"<label_value>\"" -e "<annotation_name>:
<annotation_value>" 6

Q@ zossae

ol

Uk
@ zTh AR s ol A AR Y L

© Foln RN ISR @ AT

4.5.3. Knative A H] 29| A& 34

OpenShift Container Platformol] 4] TLS 2154 S A8 3} = = Knative A B] =2 T4 812 ™ OpenShift
Serverless Operator®] A B2 A2 2% A A 7| S v A shatar Al e F A v 2o e AR E 55
o= AAF o F k.

3

& A x1E ¢ &5 knative-serving-ingress Y] ¢ 23] o] 2~ 2] 7] 2 OpenShift
Container Platform 73 2 7} A A = X &5 U o 28f 4y o & 2] A o] A4 2] Knative 4 2= ©]
y 2 o] Zof Al A H U T

4.5.3.1. Knative 4] ¥] 2| tj) g OpenShift Container Platform 73 & 4]

A 27 A

76
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® OpenShift Serverless Operator ¥ Knative Serving -4 2 47} OpenShift Container Platform
Fe)2Eof 4350 glojok Ttk

® OpenShift CLI

(oc)E /K‘]x 6‘1—]4 le.

1. serving.knative.openshift.io/disableRoute=true =2 o] ;Z 3} ¥ Knative A H]| 2~ & A T o}

T8

serving.knative.openshift.io/disableRoute=true 52 & OpenShift Serverless
NH BRE AFom A sHA FEF AA G th 22 AH] 2 o 3] URL
<= %4161 Ready ol =€yt o] URLS URLS] & 2E Ol I Fd3 S
2E o] g0 2 A ARE YT f7hA RN FEehA et

a. Knative AH| £ 2] 222 A A3 o)

Rl

apiVersion: serving.knative.dev/v1
kind: Service
metadata:

name:

<service_name>

annotations:
serving.knative.openshift.io/disableRoute: "true"

spec:

template:
spec:
containers:
- image: <image>

b. Service & &

NE ZHQ
— = 1 0

]

U,

I $ oc apply -f <filename>

c. A

fad

ERE

=

2 Ut} kn service create ™ & S A}-8 3} o] Knative A H] 25 A A gy o}

n 353 oA

$ kn service create <service_name> \
--image=gcr.io/knative-samples/helloworld-go \
--annotation serving.knative.openshift.io/disableRoute=true

2. A]H] 2=9]] OpenShift Container Platform 7 271 A A 5] X b =4] Bl o),

B

$ $ oc get routes.route.openshift.io \
- serving.knative.openshift.io/ingressName=$KSERVICE_NAME \
-l serving.knative.openshift.io/ingressNamespace=$KSERVICE_NAMESPACE \

-n knative-

serving-ingress
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O 9ol AAgEY -

I No resources found in knative-serving-ingress namespace.

3. knative-serving-ingress 4] ¢} 2= o] 2~ o] Route 2]

apiVersion: route.openshift.io/v1
kind: Route
metadata:

annotations:

haproxy.router.openshift.io/timeout: 600s ﬂ
name: <route_name>
namespace: knative-serving-ingress 6

spec:
host: <service_host> ﬂ
port:
targetPort: http2
to:
kind: Service
name: kourier
weight: 100
tls:

insecureEdgeTerminationPolicy: Allow

termination: edge
key: |-

----- END CERTIFICATE----
wildcardPolicy: None

g

A Ik

o 00 9o

78

OpenShift Container Platform 73 2 o] o 3+ B} o} %t ) Y t}. max-revision-timeout-
seconds A7 3} T L gk gro 2 AA ) oF P (7] 24k 600s).

OpenShift Container Platform 74 2 2] o] &4 Yt}

OpenShift Container Platform 7 2 2] 4] ¢ 223 o] 2~ %] U t}. knative-serving-ingress<] of
Gt

IR A AE 93t T 2E o] F YLt o] LS <service_name>-<service_namespaces.
<domain>2 2 443 F dHFYh
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I $ oc apply -f <filename>

454, 228 HTTPS )t a4

HTTPS et e 2 0] = HTTP a4 o thet iy g & Al g dynh A d g HTTP 94 2 o &
3} U o} KnativeServing CR(AF-&- 2 4 9] 2] 2x22) <)l th & httpProtocol AFk-S 74 5to] S8 B9 =
£ Au 2o tis HTTPS Bl g3 & &4 5t 5 3 FY]

b %

4541 HTTPS | aHd =23 44

HTTPS g o] & A& &4 3} 51 += KnativeServing CR9] <]

apiVersion: operator.knative.dev/vibetai
kind: KnativeServing
metadata:

name: knative-serving
spec:

config:

network:
httpProtocol: "redirected"”

4.5.5. o] F 7 2 o gt URL 27| n}

QI F 72 o] URL 27]vh= Bt ZstE 98l 7| 22 0 2 HTTPSE A gt} o] 27| nf=
KnativeServing CR(AF-8-#} 4 9] 8] 4 22) AFF9] default-external-scheme 7)ol wle}t 2 % U o

4.5.5.1. o B 7 &2 th gk URL 7| m} H 7
712 AbE
spec:
config:

network:
default-external-scheme: "https"

default-external-scheme 7] & =4 3l HTTPE A& 32 & 7] 2 ALUS Ho]& 4 5t

HTTP 2 o] 7] A}k

spec:
config:
network:
default-external-scheme: "http"

4.5.6. A 0] 2= HTTPS gt & A
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networking.knative.dev/http-option 521 & -4 &}o] A B]) 20 tj &) HTTPS 2 t] & A & &4 515} A o}
vl g shek = dFyTh

4.5.6.1. 2 1] 2= o] HTTPS 2] o] ¢ 4

t}& o A o] 4] &= Knative Service YAML @ B A E o 4] o] =4 & A}&3}

rr
ok
rE
o
T
2
N
v
v

apiVersion: serving.knative.dev/v1
kind: Service
metadata:

name: example

namespace: default

annotations:

networking.knative.dev/http-option: "redirected"

spec:

457. 29 2H 24 7184

7] 2.2 © & Knative A H] 2

=38 P340 AAHYTH 28 IP 3200 A B ke A& Knative A1) 2
7} 38 ) Za A o] Ao 5o B

902 o4 23 4 3l URLO] &< of vl gh ).

Y

C

TN R M 2T Q= URLS S 8] 2E RoA AT = sy 28y /idats S8 &
Bl W ol A RE A 28 = Q= Wl = A B 2(H] ) AP 2)E W Esfof & < dFH T EA = &
) 2~¥ 9] 7} A B] 2] networking.knative.dev/visibility=cluster-local #] o] & =] 4 5} v 2] =

AR 5 A5

Ir

T8

OpensShift Serverless 1.15.0 2 # 4l ¥ % o] 7 -¢- serving.knative.dev/visibility & ¢] &<
H o] 4 A& 4= gl Yt tl 4] networking.knative.dev/visibility 2| o] &-& A} 3512 &
71 AH| =& Jd o] Esf oF Ut}

AR &7 AR
® OpenShift Serverless Operator % Knative Servingo] £ 2 22 of] A x| ¥ o] ] F Y}

e Knative 48] 27} 44 5o} glrLith

e networking.knative.dev/visibility=cluster-local & 22 F7}3}o] AJH] 2 7FA] A S A& 3 o)

I $ oc label ksvc <service_name> networking.knative.dev/visibility=cluster-local

o
ol\

o T3 HHS YHI L =S A ESF A 1] 2=2] URL<] hitp://<service_names>.
<namespace>.svc.cluster.local 3 2] 12| &kl 3t ).
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I $ oc get ksvc

Z9 o
NAME URL LATESTCREATED
LATESTREADY READY REASON
hello http://hello.default.svc.cluster.local hello-tx2g7 hello-
tx297 True

4.5.8. Kourier Gateway A H] =~ /%

Kourier Gateway+ 7] 2% © 2 ClusterlP Au] 2= 8o 2 =Yt} o] u| 2= F3 &
KnativeServing CR(AH&- 2} 4 o] 2] 42 22) 9] A H] A {3 54 AbFel whet 274 gy

(e

spec:
ingress:
kourier:
service-type: ClusterlP

4.5.8.1. Kourier Gateway A H] 2~ -3 A 74

MU 2 {8 ARFS SRSl Al ZE MUA AN 2 4L A HES /B U2 §PLS Pojz 5

JFH

LoadBalancer override A}

spec:
ingress:
kourier:
service-type: LoadBalancer

4.5.9.HTTP2 2 gRPC A}-&

OpenShift Serverlessoll A= B Bt E= ol K] £ 85 A 2T X QAU T BB = ol X] 7 7 2ol A

£ OpenShift Container Platformeol 4] HTTP2E X ¥ 314 ¢¥& Ut} T3t o] 2 3 73&‘— gRPC7} HTTP2
o o3 X145 7] ¥ 2] gRPCE A AalA kU Th ol S Aol Mol o] & T2 BT & Alg e 4

9 220 AS| EA o] AL shol o} E2 ol 4 A A 52 oF G T o & A4 & 541 o] 5] 0] 9
T8 Fas ol FeA ol de 54 EAEE Folof gth

4.5.9.. HTTP2 4l gRPCE A}-8-51c] A vl 2] 2 o Z2| 7 o] 7} 45 4 &
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A 27 Ab

82

=8
o] W & LoadBalancer A1 1] 2= 8 & AL-&-31o Kourier Al o] E 9 o] & =& 3f oF F T}
KnativeServing CRD(A}-&%2} 7 9] 2] A2 A 9])o] t}2 YAMLE F713te] o] & A48 &=
UHFHTH
spec:
ingress:
kourier:
service-type: LoadBalancer
® OpenShift Serverless Operator ¥ Knative Servingo] £2] 2~ of] A x| 5] o] ] F Y}
OpenShift CLI(oc)E A =] gt}
Knative A B] 27} A A = o] dFU o}
NEe Al S2REE FHFUTH A/ ¥ 2|2 o Fa] A o] i v 3 g1l A= A& FEAA

L.
Aol Edele] £8 FaE RaUTh

o~
2=
I $ oc -n knative-serving-ingress get svc kourier

o
i)

a)

NAME TYPE CLUSTER-IP  EXTERNAL-IP

PORT(S)

AGE

kourier LoadBalancer 172.30.51.103 a83e86291bcdd11e993af02b7a65e514-
33544245 .us-east-1.elb.amazonaws.com 80:31380/TCP,443:31390/TCP 67m

8 T4 = EXTERNAL-IP 2 =9 9l 21 o] 739 a83e86291bcdd11e993af02b7a65e514-
33544245.us-east-1 .er.amazonaws.com%} v}

.HTTP Fo ZREGHE NEEACIAY TXRER o s AAstE 23 AAl= 74l Ao

E9ole] B Faz A4 FUT

$ curl -H "Host: hello-default.example.com" a83e86291bcdd11e993af02b7a65e514-
33544245.us-east-1.elb.amazonaws.com

2 o

=
I Hello Serverless!

oL

ol
=
4

FA Aol E ol 3 S A AA e T ZgAH T AE 7HS A%
gRPC 2 H & WA g
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grpc.Dial(
"a83e86291bcdd11e993af02b7a65e514-33544245.us-east-1.elb.amazonaws.com:80",
grpc.WithAuthority("hello-default.example.com:80"),
grpc.Withinsecure(),

)
= 1

9] el A of o] 72t E(7] 2% 80)F F T LE B FU18) oF gt
4.6. KNATIVE A 8] 2=0of tf gt o A 2~ 4

4.6.1. Knative 4] 19] 2=2] JSON Web Token <15 44

OpenShift Serverlessoll = & A] AH&-2F A o] A Ko 7] 0] lFU T v X o A1-&2 F o] A% R E
713t ™ OpenShift ServerlessE Red Hat OpenShift Service Mesh e} £33l t}-2- Knative A 1] 29|
)3} JSON ¢ = 2(JWT) 215 Y Abo] =7} 4H)-2 43 ) oF g ot

4.6.2. Service Mesh 2.x9l| 4] JSON %] E& Q1 Z A&

Service Mesh 2.x ¥ OpenShift Serverless& A}-& 3} Knative A 8] 29} 74| JSON ] EZ(JWT) A
S A8 = AdFUn o] # A 3te W ServiceMeshMemberRoll © B4 & o] lw] ¢l of Z 2] 7| o] A | Y
Zo] oA 915 97 W A A S A oF U Th A H] 2o tf gk Alo] =7 A = &4 s)alf oF Sy

4.6.2.1. Service Mesh 2.x 2 OpenShift Serverless¢ tf 3t JSON ¢ £ & 1= 14

T8

knative-serving 2 knative-serving-ingress<} 72 )
Kourier7t @ 8l= o Q& 4 F Aol =78 A9 T T gl EP.

o] 2] g Ul g 2~ o] 22 €] Podell Alo] =7}2 4t9) 8l of }
Serverless & ¢}<] tj 3¢ OpenShift Serverless &+ &

PN rlr
9‘L
>
>
to

A 27 A

® OpenShift Serverless Operator, Knative Serving, Red Hat OpenShift Service Mesh& & 2] 22 o]
B Y&

® OpenShift CLI(oc)E A % gyt

o »ZAlEZ A A OpenShift Container Platformol| A o Z2] A o] g 7[e} Jaz=5 A
g sk Hl X”“?} qg gl Aglo] e ZRAE QA AT 4 dFH T

1. A H] 29 sidecar.istio.io/inject="true" 418 F7}g 1t}
Au) 2] o

apiVersion: serving.knative.dev/v1
kind: Service

83
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84

metadata:
name: <service_name>
spec:
template:
metadata:
annotations:
sidecar.istio.io/inject: "true"

sidecar.istio.io/rewriteAppHTTPProbers: "true"

Q sidecar.istio.io/inject="true" 4 & %7} t}.

9 OpenShift Serverless B 7 114.0 o] -2 7] B2 0 2 Knative A 1] 2=o th§F 0] el =&
B Z AFE-3 2 2 Knative A H] 220 4] =24 sidecar.istio.io/rewriteAppHTTPProbers:
"true" & 27 8f oF i Th

2. Service YA~ E A&

o

RElch

I $ oc apply -f <filename>

3. ServiceMeshMemberRoll ¢ B A E o] w1 9] 7} X ¥ 2] 2 off T & A o] A U] & 235 o] 20
RequestAuthentication 2] &~ ~E A AJ 34 o

apiVersion: security.istio.io/vibetal
kind: RequestAuthentication
metadata:

name: jwt-example

namespace: <namespace>
spec:

jwtRules:

- issuer: testing@secure.istio.io

jwksUri: https://raw.githubusercontent.com/istio/istio/release-

1.8/security/tools/jwt/samples/jwks.json

4. RequestAuthentication 2] 225 4 &

]

U,

I $ oc apply -f <filename>

5. Tt} AuthorizationPolicy 2] &~ E 2 4 3l <] ServiceMeshMemberRoll 2 = 4] € o] 1 <]
A ] 2= o 2] Al o] A Y] Y 25 o] 2 9] A 2] Podl| ] RequestAuthenticaton 2] 2= 2] o]
o 4| 22 3 4 F ok

o L

apiVersion: security.istio.io/vibetai
kind: AuthorizationPolicy
metadata:

name: allowlist-by-paths

namespace: <namespace>
spec:

action: ALLOW

rules:

- to:

- operation:



o

ol
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paths:

- /metrics
- /healthz

6. AuthorizationPolicy 2] &~~~ & % &34}
I $ oc apply -f <filename>

7. ServiceMeshMemberRoll ¢ B4 E o] wlwj ol 7} A ug] 2 ol ] A o] A Y| A7 o] 2of 4] tf
< AuthorizationPolicy ] &2~ 5 A A gt}

apiVersion: security.istio.io/vibetai
kind: AuthorizationPolicy
metadata:

name: require-jwt

namespace: <namespace>
spec:

action: ALLOW

rules:

- from:

- source:
requestPrincipals: ["testing@secure.istio.io/testing@secure.istio.io"]

8. AuthorizationPolicy 2] &~ 25 2 83t}

I $ oc apply -f <filename>

1. Knative A 8] 2 URLE 714 2.7] 913l curl 83 & A1&31H sl 273 o] ARE Yt}

1.8/security/tools/jwt/samples/demo.jwt -s) && echo "$TOKEN" | cut -d ." -f2 - | base64 --

_<|_>I_
$ TOKEN=$(curl https://raw.githubusercontent.com/istio/istio/release-
decode -

b. curl 2.3 SIH o] HEH EZS AFgsho] Au] 2ol oA 2 Th

85
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$ curl -H "Authorization: Bearer $TOKEN" http://hello-example-1-
default.apps.example.com

e 23 o] o g Ryt

z9 o

I Hello OpenShift!

4.6.3. Service Mesh 1.xo| 4] JSON <] E & o1 = A&

Service Mesh 1.x ¥ OpenShift Serverless& AF-g 3} Knative A 8] 29} §174] JSON §] EZ(JWT) 21 5&
AHEg 5= Utk o] 27 32 A ServiceMeshMemberRoll © 2.4 E o] mlwj ¢l of Z2] A o] A v Y 2~
H o] o] A& k5 oof U Th A B 2ol th gk Alo] =71 AF Y = & A s}l of Sy Tk

4.6.3.1. Service Mesh 1.x 2 OpenShift Serverlessol o 3+ JSSON ¢ E& 215 4]

T8

o
= L=
Kourier7} 3815 o] 91 7 $- Abo] E7hE 4H & & gl

o] 2 3l Y| o A o] 2 2] Poddl| Alo] =71E AMd s o sl =
Serverless & /9] tj 3F OpenShift Serverless -+ & ZFZ 3} A Q..

RN

® OpenShift Serverless Operator, Knative Serving, Red Hat OpenShift Service Mesh& & 2] 22 o]
AAPEHFY

® OpenShift CLI(oc)Z A X gt}

o = gAEZ MAF AL OpenShift Container Platformol A o Zg]#Alo] A 4 7gt YARE=E A
Aste o -3 9 gl f3lo] e Z2AE AT 5= dHF U

1. A H] 29 sidecar.istio.io/inject="true" +%1 & F7}g ]t}
Au) 2] o

apiVersion: serving.knative.dev/v1
kind: Service
metadata:

name: <service_name>
spec:

template:

metadata:
annotations:
sidecar.istio.io/inject: "true"

sidecar.istio.io/rewriteAppHTTPProbers: "true"
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Q sidecar.istio.io/inject="true" =4 2 F7}3c}.
9 OpenShift Serverless 1 A 1.14.0 o] & 7124 © & Knative A H] 2ol ) & 1] A g 22

B2 ALg-3 2 2 Knative A 8] 2 of 4] =47 sidecar.istio.io/rewrite AppHTTPProbers:
"true" & A3l of gtk

Service 2] & 2~E A &

o

Relch

I $ oc apply -f <filename>

23 JWT(JSON ) EZ)7F & 24 1 51831+ ServiceMeshMemberRoll ¢ 2 4] E o]
H el A gl & o 2] Al o] A v @ 25| o] o] A A& A g T
=8

/metrics 2! /healthz 7] = knative-serving ] &} 2~ o] 2~ 2] A] &) Podol| A
Al <3l 2 2 excludedPaths ol X 35 of of vt}

apiVersion: authentication.istio.io/vialphai
kind: Policy
metadata:
name: default
namespace: <namespace>
spec:
origins:
- jwt:
issuer: testing@secure.istio.io
jwksUri: "https://raw.githubusercontent.com/istio/istio/release-
1.6/security/tools/jwt/samples/jwks.json"
triggerRules:
- excludedPaths:
- prefix: /metrics

- prefix: /healthz
principalBinding: USE_ORIGIN

@ =7 Podd AEE e EHAN =YY
@ = Podiz gaE g Ee Aol Yyt

Policy 2] &~ 2~5 # &3t}

I $ oc apply -f <filename>

Knative A H] 2~ URLZ 714 2.7] 918l curl &7 2 AH8-8t9 8l & 2.3 o] 7| gyt

I $ curl http://hello-example-default.apps.mycluster.example.com/

z9 o
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I Origin authentication failed.
2. FRIIWTE 23S golgyr)
A IWT EES 7T Y TH

1.6/security/tools/jwt/samples/demo.jwt -s) && echo "$TOKEN" | cut -d ." -f2 - | base64 --

_<'_>I_
$ TOKEN=$(curl https://raw.githubusercontent.com/istio/istio/release-
decode -

b. curl 2% s tjol Fa 3 =& AME-sho] A H] 20l A A 2P,

$ curl http://hello-example-default.apps.mycluster.example.com/ -H "Authorization:
Bearer $TOKEN"

e 23] o g Ry
=r

I Hello OpenShifi!

4.7. KNATIVE A 8] 2= 9] ALE8-2} A o] =H|Ql 4

4.7.1. Knative 48] 2= 2] A}8 2} A o] ol A

Knative A 8] 2ol = S 2] 28 Ao whe} 7] & Ev|¢] o] 8o
;service_names>-<hamespaces.example.com ¢ 4t} ® § 3+ AFE-=} 34 = OJ O] S Knat|ve A1 H]
2o w3 3Fe] Knative A1 H] 2 ¢] ©u] 218 A& A A & 4= 9l th

4] 2=of t] ¥ DomainMapping 2| &~ 25 /g sle] o] AP S FF T F AF Uk gk o2 79
DomainMapping 2] &= 25 A stof of 2] = 1ol v g 5}aL aF¢] =< A AMH 2o P T F e
AFH

tlo >
Ay

4.7.2. Ap&AF A &) =) 9] ujj

B3 A2} A o) =] Q] o] 22 Knative A H] 2:9)] 1] 3 5} o Knative A H] 2= 9] =] 21 A4} x| 4 &
T AFUTh AR G o] mrlQl o] 55 CR(AHEAF A 9] 2] 4220l vl 33 5} ¥ Knative A 1] 2= =
Knative 7 2 ¢} 7Fo] =42 2|4 75 th 7 CRoll wj 34 5= DomainMapping CR<- A /d alf oF &1 o
4.7.21. AF-gA A o] = el v sy A

B3 A2} A o) | Q] o] 22 Knative A H] 2:9)] 1] 3 5o Knative A1 H] 2= 9] =] 21 & A8} x| 4 &
T AFUTH AR AL A o] = o] F& CR(AHEAF A o] ] &2)of] uf g &t ¥ Knative A H] & =
Knative 73 2 ¢} 7Fo] F=24: X7 715 t /% CRe|l wj 33 5}+= DomainMapping CR-S A /d 3l oF g4 o}

AP @ 3 A

® OpenShift Serverless Operator % Knative Servingo] £ 2] 2~ of] A x| 5] o] Q] HF Y}

® OpenShift CLI(oc)E A %] gt}
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2 A E 5 A Ay OpenShift Container Platformel| A o] 2] A o] A & 7[e} Jaz=5 A

oo d A48 A9 L Ade] Y TR 0] AN 2T F YgUTh
Knative 4 H] 2<% 434 §1 0.7 ol 3 A1) 220 w4 & ALg 7} g o) =o€ Ao & 5 91451 o,
E]

AFg-2F A o] ) 2l o) 4] OpenShift Container Platform Z & 28 9] IP 42 3+
- Z3f oF gty ok

1. w3 slel & o4 CR# 5 < 3 Yl ¢ 227 o] 2~ 0] DomainMapping CR<- 3t 3l= YAML 912 &

4o

apiVersion: serving.knative.dev/vialpha1
kind: DomainMapping
metadata:
name: <domain_name> ﬂ
namespace: <namespace> g
spec:
ref:
name: <target_name> 6
kind: <target_type> ﬂ
apiVersion: serving.knative.dev/v1

o} CRell v -8 & A-g-2 A o] =<l o] F P Yt
DomainMapping CR 2 th 4 CR2] 1] ] 25 o] 2~ Yt}

bR A o] ) Qlol w3 & T4 CRe] ol & Y Tk

- -

AHEAF A = el mfg E = CRFE d Ytk

SRR DR

apiVersion: serving.knative.dev/vialpha1
kind: DomainMapping
metadata:
name: example-domain
namespace: default
spec:
ref:
name: example-service
kind: Service
apiVersion: serving.knative.dev/v1

= vl vlsg 4

apiVersion: serving.knative.dev/vialphai
kind: DomainMapping

metadata:

name: example-domain
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namespace: default
spec:
ref:
name: example-route
kind: Route
apiVersion: serving.knative.dev/v1

2. DomainMapping CR< YAML w1 &2 283t}

I $ oc apply -f <filename>

4.7.3. Knative CLI= A& 3} Knative A H] 22 2] Al-&-2} 4 o] =<l
B g AR G o] =<l o] F& Knative A H] 0] mlj 5 8} of Knative A H] 2= 9] w915 AFE-2} 2| A &
Z A &Yt} Knative(kn) CLIE A}-&3Fo] Knative 4] H] 22 == Knative 74 29} 7Ho] 4 XA 715 A
CRel vj 3 =] = DomainMapping CR(AH8-# 4 o] gl &2)S A4 T 5 dFH Tk

4.7.3.1. Knative CLIZ A}-&-35to] AF8-=F A o] =w| <l wjj g A 7d

AR 8 7 AL
® OpenShift Serverless Operator 2 Knative Servingo] Z2] 2~ of] A ] & o] dF 1}
® Knative MR = = A2 E AP CRe v B ARG AL G o] =r Q& Al = AFH T
Z3

AFE-2} A o] =] 2l o] 4] OpenShift Container Platform & 2] 2~ € 2] DNSE 7}&]
Aok Y .

e Knative(kn) CLIZ} A x| ¥ o] 54Ut}

o = aAEZ AMAF AL OpenShift Container Platformol A o Zg]#Alo] A 4 7gt YARE=E A
Aste o -3 9 gl f3lo] e Z2AE AT 5= dHF YT

o Hxj vl o] 22 CRY = 1S v 33 g ok
I $ kn domain create <domain_mapping_name> --ref <target_name>
8
I $ kn domain create example-domain-map --ref example-service
~ref S 1 =ul Q) o0 S e 4 A4 7HE D o CRE A Y T o

—ref 22§ 25 AHE S W HFAF AR H o] A 2 A tide] A Ul Y 29 o] €] Knative

A 223 A4 g o,

o A7 ¥ vl ¥ o] 229 Knative A B] 220 =l 2 v g g o
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$ kn domain create <domain_mapping_name> --ref
<ksvc:service_name:service_namespace>
3

ot

a)

$ kn domain create example-domain-map --ref ksvc:example-service:example-namespace

°
H

] Q1S Knative 74 2 ¢ v} 33 3 o}

$ kn domain create <domain_mapping_name> --ref <kroute:route_name>

OE, ]

3

I $ kn domain create example-domain-map --ref kroute:example-route

47.4. 0 B0 AL g wu) 9] o)
53 ALE A} A o] = ¢l o] 28 Knative A H] 220 1 3 5} o] Knative ) 2] wr el e Abea) x| 4 &

2 9% Y th. OpenShift Container Platform ) 2&] AEAR 51 S AHE-3ke] DomainMapping CR(A}
&2 A o] gl 22)S Knative A 8] 220]] v & 5= 9l th

4.7.40. 7087 SR AL§ 5ol AHg A A o] ] 91 A v 2] v

A 8T A
o g E&o 2aARFY T
o AR sud st

® OpenShift Serverless Operator & Knative Servingo] &8 2 E o] A x| ¥ o] A HFU T ol &= F1]
28 # A7) ek g8 oF F T

o 3z EE XA A1} OpenShift Container Platformol A o Z 2] Al o] A 4 7|g} Y2 2=5 A
g st= ©l A Er A3 9 g Ad3lo] Qi T2AE AA 2T 5 G5

o Knative ¥ 2% A4 5.0 n] a5 A H] o] w5 G AHER A o) mH 1L A o] & 5 A5y

*

23

AFE- 2} A o] =) ¢l o) 4] OpenShift Container Platform 8] 2~E 9] IP =4 & 3¢

zaf oF gy
A=}
1L EZ2A Ho]A & o] s
2. =Hjlo] v P& AP AE upg-2 Q EE W ESR S MM L o] Fo] £3HHE Edit (A F)
S-S AE gyt o 2 So] A H] 2 o] 20] example-service ¢! 7 - Edit example-service &
AE Aty

o1
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a. Ay 2ol v & =w 2l vj g CRe] o]n] EA st A5 2ullQl vl F = A Ae e 5 A5
Y

b. Al w2l v CRS A5t =l o] 55 Aol st AP F4& Ayt 9
£ S0} example.com < ¢ 23} Create "example.com" $4 o] ¢l% 1t}

4. RS FYste] Ay 2o Bt WA AL AFTU

o
ol\

1 BEE2R #o)A = o F
2. WAF AN A 2T

2 A 1B o] Resources ¥ ol A =w|Ql w3 ofefj o] Y@ Au] 2o vf F 3k =Wl S &
Yt

o
oy =

4.7.5. Fe| A HH S AHE S = Q) vl 3

OpenShift Container Platform ¢ £< 9] 7/l 2z} 3bH © 2 A3l A 1} Knative(kn) CLI == YAML 312
S A&-31A] ko 2 OpenShift Container Platform ¢ £& 9] #2]# stA & AHe-3 5= A HFU

4751 3 A 3PH & AL 5] AR A A 9] =1 Q1-& A H] 20 vl F

Knative A ] 20| = F 2 2H FA o g2} 71 & =2l o] Fo] AFoz ddg ). o & EH &lt
;service_name>-<namespaces>.example.com Ut} B 53 A& 2 A o] 1 ¢l o] 22 Knative A] 1]
2 0] u] I 5}lo] Knative A 8] 2 9] T o1& A} &2} x| A s 4= Y& th

A] 8] 29| o gt DomainMapping 2] 222 QA 5l o] 9L 33 5 ﬂﬁqq T3 o] 79
DomainMapping 2| 225 A4 sto] o2 vl <o w3 512 3t9] =] Q1S T Au| 2o WP = g
4o

Z e 2H A A Ado] Y= A9 OpenShift Container Platform ¢ &< 9] A& 2} 3102 AL8-35}
DomainMapping CR(AF&-#F A 9] 2] &) AT 4= AF U

A 27 A
o 9 E2o ZaAALU
o el shuo) Q&
® OpenShift Serverless OperatorE A x| 3 &4t}
e Knative Servingo] A X5 o] &)

e = 2AEZ AAF 7} OpenShift Container Platformol| A ol Z2]Alo] A & 7|e} Ya2=5 A
Aot=d AEed T 9 Ao Y= Z2AE o] AT 5 JdFYh

o Knative 41|25 449 0 v] 37F v 2] v JF AHER G 2] =1L Ao 3 5 AT
23

AF&-2} A o] =] ¢l o] 4] OpenShift Container Platform Z 2] 2€ 9] IP 342 I
Z3j oF gt
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1. CustomResourceDefinitions & ©]-5 3} 71 A A5 A}-8 3} DomainMapping CRD(AF&-#}
e EEERL EIEE St

2. DomainMapping CRDE &8 & t}-&Instances (1 2~EH ) o 2 o] 53}
3. Create DomainMapping & &3 g}
4. 2" X0 g3 b3 A B E ¥t =5 DomainMapping CRe] YAMLS 43 gty o}

apiVersion: serving.knative.dev/vialpha1
kind: DomainMapping
metadata:
name: <domain_name> 0
namespace: <namespace> g
spec:
ref:
name: <target_name> G
kind: <target_type> ﬂ
apiVersion: serving.knative.dev/v1

3 CRol vl -3 & A& A A o] =<l o] U YT
DomainMapping CR 2 tj 4 CR9] | ¢ 25 o] 2t}

AHEAL A o] = e vl g & i’ CRE] o] F 94U

- -

AHEA A1 =Rl g H = CRFI AU

Knative A 8] 29| o 3t =] ¢l ujj 3F o

apiVersion: serving.knative.dev/vialpha1
kind: DomainMapping
metadata:
name: custom-ksvc-domain.example.com
namespace: default
spec:
ref:
name: example-service
kind: Service
apiVersion: serving.knative.dev/v1

o curl £3& Abgstel AL A Qo] mulQlel A 2k A 59 T 2T

ol
ot

a)

$ curl custom-ksvc-domain.example.com

o
i)

a)
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I Hello OpenShift!

47.6.TLS Q1Z=A] = A} 8-5}o] v H = A]v] 2 Bt

4.7.6.1. TLS 21 =X E A} L5}o] A} &2 A o] =ujjol o F AH]| A Bol

Knative A 8] 2 9] AF-&2} A 9] Ty 01L A3 T TLS 1A E ALL-519 u“_)é]ﬂ Au| A2
Ut} o] 2 A s} A Kubernetes TLS /\]EL'}I S QAN TS AAAIFTLS A TR L AL

RIS FAF
=
=

DomainMapping CR< ¢ 5l o] £ oF gt

3

Ingressol| net-istio & A}£6‘}31 security.dataPlane.mtls: true £ A}-8-3}lo] SMCPE %3]
mTLSE &4 3} 5= 7 ¢ Service Mesh= OpenShift Serverlesso] o g+
DomainMapping < 51835} %] &+="*.local &2 E o] tjj ¢ DestinationRule & vl = 3} }.

o] ¥4 = 3l 4 3l ¥ security.dataPlane.mtls: true = A}-£-3}+= 4l
PeerAuthentication £ ul £ 3}lo] mTLSE &4 5 o}

Abd 27 A+
® Knative A 1] 29] A}-8-2} A o] = Ql& 4 513 25 <1 DomainMapping CRe] &4 th.
o AF7IA FTFAE=AA AP E D542 TLS IS4 7 AU o
* A 7R FTFAE=AA ABE ASA A ASA & 7] AL S 7HARkFUS
[ ]

94

OpenShift CLI(oc)ES A X3 .

Kubernetes TLS A| =231 & A A ).

$ oc create secret tls <tls_secret_name> --cert=<path_to_certificate_file> --key=
<path_to_key_file>

Red Hat OpenShift Service Mesh= OpenShift Serverless A x| 2] =210 2 A} 8-3}+= 7
¥ %52 AH8-5ho] Kubernetes TLS A A819] #lol &2 A gt

I “networking.internal.knative.dev/certificate-uid": “<value>”

cert-managers} 222 etA} Al 28 FFAE AHE-5HE 29, Kubernetes TLS B ¢t 25
°2 HolBS ARSI EE A AR AAE FA T & AF U cert-manager A8 A= ;e]]—-—ﬂ
B AES S AHESte] SukE FolEo] e BAS AT ow AYT F dFUTh o]l B¢ A
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a9 AEYL 712 o 2wk FYHA W o] e A Zo] E}H A IDS 2 F-83 A
RE AT 5 AU

cert-manager Operator for Red Hat OpenShift= 71& Z 2§ 7159
t}. &4 g U &2 Red Hat OpenShift-g& cert-manager Operator A X] A A =
Fxst Al L.

273 3 TLS ¥ ¢S AHE-3H== DomainMapping CRS ¢t o] E g o}

apiVersion: serving.knative.dev/vialpha1
kind: DomainMapping
metadata:
name: <domain_name>
namespace: <namespace>
spec:
ref:
hame: <service_name>
kind: Service
apiVersion: serving.knative.dev/v1
# TLS block specifies the secret to be used
tls:
secretName: <tls_secret_name>

DomainMapping CR €l 7} True <14] 32135} &2 o] URL |l 27]v} https & A}-&35}
o] W H £ Qlo] LA H A Ak

$ oc get domainmapping <domain_name>

29 o
NAME URL READY REASON
example.com https://example.com True
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R AL g Ao 27t FAACE =2 H W b B2 AAste] Ao 28 AT 5 AEA
st gt

I $ curl https://<domain_name>

AFAN7F AA APH A4 -k S22 curl B o) F7hato] g AR T,

4.8. KNATIVE 8] 2 9] 317} 84 74
4.8.1. Knative A 8] 22] 11 7}84

A 7HEA(HA)S Fdo] Bl stE= A$ APIZF A58 =& 3= v =8| 5= Kubernetes API9] 31
T 719Ut HAu 2o 84 AEEL 7 T EFAYUY AAEAE &2 AEELE g4 AHEE F UAF
Ut o] ZEE = QA AHEE F fle ZEE A Av| 23513 U+ APIE g4l A2y .

OpenShift Serverless2] HA= Knative Serving === Eventing ZEE Zd1& A X
2 8435ty = g A9 S 8 AHEE F dsU T Y A9 HA S " & AH8-8h= -9
Aol AEEZ 2] AR 27} o]v] o kx| o] Fe]2E YolA APt o] HEEe] 2| A=
o Ae gFolghs 34 d42s A6 g8 YU 54 Aol 2y Ad FF 2 sz A
23 F A= AEEHY J2H2E Fy e .

4.8.2. Knative A 8] 22] :17}84

HA(ZZ718A)= 71 2% 2 2 Knative Serving activator, autoscaler ,autoscaler -
hpa,controller,webhook,kourier-control, kourier-gateway 14 Q 4-0j 7|22 o & A8 4= 9 &HFY
o] 7+ 8 a7 H 02 747 £ 9 HAZS BAstES 745 s KnativeServing
CR(AF&- A+ A 9] 8] 4A-2)9] spec.high-availability.replicas 753 335t o]l&st 74 Q49 BAE
EWAE T IdFUY

4.8.2.1. Knative Serving?] 27184 BA X 74

AA W X gLz g 4 39 BAES A AR A 9] 2] 229 spec.high-
availability.replicas 2 = 72 3 o= A}

A 27 A

[}
S 2 A A AA 2 @3lo] 9= OpenShift Container Platform 73 o] A 28 4=
AFU
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[ ]
OpenShift Serverless Operator @ Knative Servingo] & 2 H o] A X o] &)
A3
1.
OpenShift Container Platform 1 <& 9] #2] A} s} o] 4] OperatorHub — 4 X] ¥
Operatorz o]5 3t}
2.
knative-serving ]| ¢ 25 o] 2 & A&l o},
3.
OpenShift Serverless Operatore] A3 = = APl &= 9] 4] Knative ServingS &2 51
Knative Serving §§ 2. 2 o] 53t}
4,
knative-serving2 &3 3l t}3 knative-serving = o] x] 2] YAML 5] © 2 o] 53},
" . You are logged in as a temporary administrative user. Update the cluster OAuth
& Administrator ’ . - -
configuration to allow others to log in.
Home Project: knative-serving +
Overview Installed Operators » serverless-operatorvl16.0 *» KnativeServing details
Projects knative-serving Actions v
Search
FEI e Details YAML  Resources  Events
xplorer
Events
Operators /openshift-serv
dl.origin-ci-int-gc
OperatorHub
Installed Operators
Workloads
Serverless
Networking
Storage [ Reload ] [ Cancel
5.

KnativeServing CRe] EA| ¥ +=& A3}

YAML<2] 4
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apiVersion: operator.knative.dev/vibeta1l
kind: KnativeServing
metadata:

name: knative-serving

namespace: knative-serving
spec:

high-availability:

replicas: 3
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5%. EVENTING

5.1. KNATIVE EVENTING
OpenShift Container Platformeoil 4] Knative Eventing-&- A& 351 7] @t} 7} A v 2] 2 o Za] Al o] A

o ol = F4 o7 E A & AL T 5 AEUTh o ME F4 ol DA & oWl A A e} oWl Au] A}

-

ZH B2 E A0 gig A3 S 7jvte = ).
= 28RS E4) oldl EE S-AIH o} Knative
E AdA$sa
qFFUAEE

OME ZZHAE o|HES AL HME YT F
Eventing2 3% 3 HTTP POST @ 3 & A}g3lo] o|WlE Z 2 FA] 9} A= Alo] 4] o|H E
nE Xz Y do]2 A, TE BN, AL, 54

AU o] oW EE= o|HES
CloudEvents A} %48 =434 o).
Knative Eventingoll 4 = o5 = Alo] =& A A

AHAE A A 3 oW E A4
oYl =& HTTP POSTo] 272 Bl 5 ulel g S ALg-sle] o|WIES A4 st o S2)7 o] Aol

A g FAe B+ Asyh
ANAE AR A 3 oW E A1
e oz Heslel o MES AL 4 AUt o Z e Aol

E9AE A olWE 5
= A

A& ol EE HTTP POST
7+o] of 2] Kubernetes & &

ZoA 7R F A= ek AHH | AE F o

FA2 XA 7hs A
HTTPE &E3&] A 25 = ol EE o]l E 9] status.address.url & =9 A 9]
22T F4 AA 7Hs AEHFH o] 29

213 4= 1Yo Kubernetes Service =

A o R R
S A8t W gste] HTTP §-§ slo] 2 =14 0 B 17) €]
oJHIE 4hx9] oJWIES AT s A FRF Yo F

HTTPE 53] A s = olHE
HEE:= 93

WEES B wad of
7te A 5 A4
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https://www.redhat.com/en/topics/integration/what-is-event-driven-architecture
https://cloudevents.io

OpenShift Container Platform 4.12 A ¥ 2] =

Knative o/ Wl E 2 A= Z 89 o|MIEE MASAL 714 9= Kubernetes ¢ B Al E
FoMES Y72l 3= s EFO=E FAT F AFUY. o|HE 9 483} 2
3= ol &7 oW EVL F o).

Fl
A e
r-h:
i

OpenShift Container Platform ¢ £ 9] 7l &%} 3}H, Knative(kn) CLI === YAML 3¢ & &

o] Knative o]l E 222 QA 2@ A3 5 9&t}.

& A OpenShift Serverlesso A= T} o|WIE A2 §3 L XA

APl Ay &2

s

Kubernetes APl A #] o]yl EE KnativeZ 714 &4 t}. APl Al 8] A2+ Kubernetes 2] &~ 27}

A, dHlolE B A E wvig A oJHEES Byt

ping &2

A4 € cron Ao 2 HE FHolREF At oI ES A FU .

5.2.2. 7He) A AA A oM E 22

5.2.2.1. AT A 3P A S AL 5l oWl E 22 A A

Knative o/ &l
o o] g o]yl

oWl EE A A3} AY 714 2= 2 E Kubernetes
Z ol F dFYh

= g
o,
I e
)
fr
o
fu |
Ul
™ E
lo

100

75]}E1

2=
nn

A


https://access.redhat.com/documentation/en-us/openshift_container_platform/4.12/html-single/serverless/#serverless-event-sinks
https://access.redhat.com/documentation/en-us/openshift_container_platform/4.12/html-single/serverless/#serverless-apiserversource
https://access.redhat.com/documentation/en-us/openshift_container_platform/4.12/html-single/serverless/#serverless-pingsource
https://access.redhat.com/documentation/en-us/openshift_container_platform/4.12/html-single/serverless/#serverless-kafka-developer-source
https://access.redhat.com/documentation/en-us/openshift_container_platform/4.12/html-single/serverless/#serverless-custom-event-sources
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A 27 A

[}
OpenShift Serverless Operator @ Knative Eventinge] OpenShift Container Platform
S22 A Ho] JdFH T

A & 2aA3 F ALA A dFU-

OpenShift Container Platformeol tf & 2 ¢ #a| = d3o] A5t

A=}
1.
OpenShift Container Platform ¢ &< ¢] #2]#} 3} o] 4] Serverless — Eventing® &
ol 5 g oh.
2.
By HEA oM E A2F AUt 12 d o|HlE &2 Ho|X = o] 5P
3.

o
oX
]
o
iz
m
B>
>
o
ofll
o
r>~
i)
i)
L
v

5.2.3. APl A9 &2 A

APl ¥ A2 Knative 4] u] 2 ¢} 722 o|dl E A 3 & Kubernetes APl A v o] A A 3}l+= o] A&
T A= oMl E A2} API A 8] &A2= Kubernetes o]l EZ X A}51a1 sl 3 o]l EZ Knative
Eventing B2 7 o] &3]t}

52.3.1. ¢ &2 A18351a] API Au] &2 QA

Knative Eventingo] S & 2Hol| A X5 H ¢ E£2 A1&5to] API Au] £225 AT = AHF ;
OpenShift Container Platform ¢} &2 A1-831A oWl E 222 AA 37| S8 7"\5}5131 2 HAQ
A&} QI H o] 25 Al o).

El

A 27 A

[ ]
OpenShift Container Platform ] 2& ] 2 29354
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[}
OpenShift Serverless Operator @ Knative Eventingo] & 2=g ] A X5 o] JHFYH.
[}
=2 A E 2 M43 A OpenShift Container Platformol| 4] o Z&]A o] d & 7]€} a2
cE AU AEdE 9L 2 AFo] Je Z2HAEI QAT F AFUT
[}

OpenShift CLI(oc)7} 2 ] 5] o] 91Ut}

Az

71E AHl 2= AR S A AHS sk A 2lals A sk diAl 2a% A
3l=% 7]& ServiceAccount 2] A28 AT = dHFUTL

o
’l
o

oWl E Z2o] g MU 2 AP, 4T, 4T viI P2 YAML 5= wE o

=3 =

apiVersion: v1
kind: ServiceAccount
metadata:

name: events-sa

namespace: default ﬂ

apiVersion: rbac.authorization.k8s.io/v1
kind: Role
metadata:
name: event-watcher
namespace: default 9
rules:
- apiGroups:
resources:
- events
verbs:
- get
- list
- watch

apiVersion: rbac.authorization.k8s.io/v1
kind: RoleBinding
metadata:
name: k8s-ra-event-watcher
namespace: default 6
roleRef:
apiGroup: rbac.authorization.k8s.io
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kind: Role
name: event-watcher
subjects:
- kind: ServiceAccount
name: events-sa

namespace: default ﬂ

ol Mgl amo] 28 ojWlE A2

r
il
i
40
=°"_"‘:
r>~
i)
r (
=
jrics
(>
&
o
(>
fu
E
oY
i)
L
fu)

YAML & A 83
I $ oc apply -f <filename>

A2 A A +5-7F - o|HIE 222 o] Pt oWl E 22 H o] A 7 A HY .

i

Aol Apgh: ol ME 22o] U@ ZFATE ol A A TFA ZHNN Do TFA
Relstel dY FFA AL 7Fs @ ol WE A28 B U

P

o
2
E
[
o
o,
filo
iy
i
i
L
v
2
E
m
o

2
s
2
X

ApiServerSourceE A9 3 o}
7F EAE YU

oFA 1 7] == YAML X 7] S A}-8-3}] ApiServerSource A4 & A gt}

9
kd

%A B7)o YAML 272 A8 4 AUt 02 us]2 Agas e dol
Hi #2194

APIVERSIONS 2 v1&, KINDZ EventE ¢ 3.

A Au| = AR 2 My =AY o] 52 Yyt
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OME A22 IS APt A G, HEA T AH| 29 7L gl dh2o]

71 URIY & 54t

==
a5
[ ]
= 3 5 A o 3 3 2=
API X¥] 225 AT Folle EZEA BI|A Jad Aujzd A28 A& AT
o] 2=
AU
Display Options Find by name... /e
testevents Actions v
Details Resources
Knative Services
event-display-api
Sink URI
http://event-display-apijai-testsve.clusterlocal &
------------------- “Z
100%
=z Pods
@ apiserversource-testevents- £ Running View logs
5095¢715-36¢1-4d9e-a7ab-
0Oe52a19f8nwd
event-..-vn85s 1 [ testevents
S Deployment
o (% oo
o event-.ay-apl @ apiserversource-testevents-5095¢715-36c1-4d9e-a7ab-0e52a1911500
aQa a X H1H2
gl
i
= == [e] by [e] o = L= =]
URI 422 A3 4% URI A= — URI A3 nh92 0 2% WEo 2 Fe3lo]
= = S
URIE &4 ¥
i
5

API A1} 22 2}z

EZ2 w7z ol 53

APl MH| 225 nlox oe2x wEo 7 Z 3l ApiServerSource AHA| S A= g},
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— RedHat
— OpenShift
Container Platform

You are logged in as a temporary administrative user. Update the cluster OAuth configuration to all

</ Developer

Project: default « Application: all applications
+Add

Display Options =

Topology

Builds

Helm

&
cEd\tApplicat\un Grouping

Move Sink

@ apis

EditLabels
helloworld-go

¢ & E Edit Annotations

Edit ApiServerSource

Delete ApiServerSource

5.2.3.2. Knative CLIE A}-8-3}o] APl A8 &2 A4

kn source apiserver create & % 2 A& 35}o] kn CLIZ A}a‘lo}&] APl Ay &2 WA
th. kn CLIE A}8-5l APl A B 225 A shA YAML 912 & A4 48t Ao 4 H4stH
#2 QAR QA FH o] 22 AT F U

]
ES

A 27 A

(]
OpenShift Serverless Operator 2 Knative Eventingo] 22 2l A X 5o} gJ&FY).
(]
z 2 A E S A4 A OpenShift Container Platformol 4] o Z2]A o] & 7€} 912 =
cE AU AEE 4L 2 AFo] Je Z2AHAE QAT F AFUT
(]
OpenShift CLI(oc)71 A x] = o] 5}
(]

Knative(kn) CLIZ} A x5 o] 51}
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Az

71 AHl = AR S GA AHGsHE A A a2 E AAdstE g 2e3d

3= & 7]<& ServiceAccount 2| A2 5 AT F dFU

OJHIE Ao T3 MU AF, 4, 42 uidE S YAML sl = vhEy .

apiVersion: v1
kind: ServiceAccount
metadata:

name: events-sa

namespace: default ﬂ

apiVersion: rbac.authorization.k8s.io/v1
kind: Role
metadata:
name: event-watcher
namespace: default 9
rules:
- apiGroups:
resources:
- events
verbs:
- get
- list
- watch

apiVersion: rbac.authorization.k8s.io/v1
kind: RoleBinding
metadata:
name: k8s-ra-event-watcher
namespace: default 6
roleRef:
apiGroup: rbac.authorization.k8s.io
kind: Role
name: event-watcher
subjects:
- kind: ServiceAccount
hame: events-sa

namespace: default ﬂ

ol MY2F o) A ol E A2 AA S 98] AW P2 o] 22 W7
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2.
YAML =} & 28}
I $ oc apply -f <filename>
3.
oWl E A7t = API A &5 AP JU T b5 d oA sinke HEA YUY
$ kn source apiserver create <event_source_names --sink broker:<broker_names --
resource "event:v1" --service-account <service_account_name> --mode Resource
4,
APl A 2271 gul2A AR HQEeA G E FAHE qAAE 212 g2ae
Knative A 8] 2~ & A A .
$ kn service create <service_names --image quay.io/openshift-knative/knative-
eventing-sources-event-display:latest
5.
B27E oWlE JAR ALE3 34 712 HEF A AH| AR o|HEE FH Y s5t= E
Ag AT
I $ kn trigger create <trigger_name> --sink ksvc:<service_name>
6.
712 | g 25 o] 20 A PodE A&} ste] o] ES AT
$ oc create deployment hello-node --image quay.io/openshift-knative/knative-eventing-
sources-event-display:latest
7.

Ada =9

mlo

e B oz PAste] AEEH 7t Lkl WP HEA g

$ kn source apiserver describe <source_name>

%9 o
Name: mysource
Namespace: default
Annotations: sources.knative.dev/creator=developer,
sources.knative.dev/lastModifier=developer
Age: 3m

ServiceAccountName: events-sa
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Mode: Resource
Sink:

Name: default

Namespace: default

Kind: Broker (eventing.knative.dev/v1)
Resources:

Kind: event (v1)

Controller: false

Conditions:
OK TYPE AGE REASON
++ Ready 3m
++ Deployed 3m
++ SinkProvided 3m

++ SufficientPermissions 3m
++ EventTypesProvided 3m

o
ol\

HlAX] @9 75 22 E 321351A Kubernetes o]l E7} KnativezZ A4 H A=A &

o}

PodE 7hA ¢t
I $ oc get pods
Pode] WA & 715 215 A3

I $ oc logs $(oc get pod -0 name | grep event-display) -¢ user-container

2 o

o

a cloudevents.Event
Validation: valid
Context Attributes,
specversion: 1.0
type: dev.knative.apiserver.resource.update
datacontenttype: application/json
Data,
{
"apiVersion": "v1",
"involvedObject": {
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"apiVersion": "v1",

"fieldPath": "spec.containers{hello-node}",
"kind": "Pod",

"name": "hello-node",

"namespace": "default",

"kind": "Event",

"message'": "Started container",
"metadata": {

"name": "hello-node.159d7608e3a3572c",
"namespace": "default",

},....

"reason'": "Started",

APl A1) 2222 AR

1.
saAE AT

I $ kn trigger delete <trigger_name>

2.
oME A2% AAFU T}
I $ kn source apiserver delete <source_name>
3.
Au =AY, S8 9, S8 2H vl g S gy

I $ oc delete -f authentication.yaml

5.2.3.2.1. Knative CLI A = =¥

Knative(kn) CLIZ A} &35} o]l E A5 AA T v --sink S 25 Al &35} o]

HEZL S 24
2N Z AEHEAIE AT F YSUT. ATE = F L2204 E0]QE oHEE 243 5= 9
EF2 AR 7 B 2 E 7Msd H4a2Y F dFU
oS A A oA = A A E A 8] http:/event-display.svc.cluster.local S A}-&3t= A= vl gd S

A4
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sink Z 22 A1L35l= 939 9

$ kn source binding create bind-heartbeat \
--namespace sinkbinding-example \
--subject "Job:batch/v1:app=heartbeat-cron" \

--sink http://event-display.svc.cluster.local \ﬂ
--ce-override "sink=bound"

http:/event-display.svc.cluster.local ¢] svc & A =7} Knative A 1] 2¢1%] 8215t} 7]
E} 71 ¥ A 3 g5 Alol+= channel, ¥ broker7} gy},

5.2.3.3. YAML 5912 x}-23}o] APl A1) 22 A4

YAML 591 A}8-31o] Knative 2] 222 44 3ha A2 APIE A1§3t B2 ojllE 222 AR
oz AAA s Ao 4FY 4 YHFUh YAMLE ALg-ste] APIAv] 228 A4 W
ApiServerSource ¢ H A E & 7 ]3l= YAML 5122 A3 o3 oc apply 8% 2 A1-§-31o] & g-3jo}
o

A 27 A

[ ]
OpenShift Serverless Operator 2 Knative Eventingo] 22 2] A X5 o] gJ&FY ).

=2 A E 2 M43 A OpenShift Container Platformol| 4] o Z 2] Al o] d & 7]g} a2
EE ARSI U AEF 9T 9 Ado] Jde ZZAHAE A= F AFHT

APl M| 22 YAML st o)l B 2] A3 5Y 3 v Y23 o] 2 default B2A S A4
FUth

OpenShift CLI(oc)E A X g
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Az

Kl

o

71E AU A AR L A AL Al fA2E A=Y Res A
3= 2 7]& ServiceAccount 2| A22 £33 F+ IdHFUT

e
o

OME Ao U@ Ml A, 4T, 4 v S YAML 5l 2 wEY

apiVersion: v1
kind: ServiceAccount
metadata:

name: events-sa

namespace: default ﬂ

apiVersion: rbac.authorization.k8s.io/v1
kind: Role
metadata:
name: event-watcher
namespace: default 9
rules:
- apiGroups:
resources:
- events
verbs:
- get
- list
- watch

apiVersion: rbac.authorization.k8s.io/v1
kind: RoleBinding
metadata:
name: k8s-ra-event-watcher
namespace: default 6
roleRef:
apiGroup: rbac.authorization.k8s.io
kind: Role
name: event-watcher
subjects:
- kind: ServiceAccount
hame: events-sa

namespace: default ﬂ

ol YL olAE oJHlE &2 HAE 93] AE vl o]z MAH Y.
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YAML 5} & & &3t
I $ oc apply -f <filename>

APl A8 222 YAML 319 2 9r5Ut}.

apiVersion: sources.knative.dev/vialpha1
kind: ApiServerSource
metadata:
name: testevents
spec:
serviceAccountName: events-sa
mode: Resource
resources:
- apiVersion: v1
kind: Event
sink:
ref:
apiVersion: eventing.knative.dev/v1
kind: Broker
name: default

ApiServerSource YAML 3¢ & & g3},

I $ oc apply -f <filename>

APl Mu] 27} Sul=A A4 EYEA Sstedd A AR S a2 Qs
Knative A v] 22 YAML 32 = A3},

apiVersion: serving.knative.dev/v1
kind: Service
metadata:

name: event-display

namespace: default
spec:

template:

spec:
containers:
- image: quay.io/openshift-knative/knative-eventing-sources-event-display:latest

Service YAML 5¢ & A &3t
I $ oc apply -f <filename>
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default B2 7 ol A o] & QAN AR Mu| 22 o|MES FEH 5= YAML B d =
Trigger S B A E = A A3

apiVersion: eventing.knative.dev/v1
kind: Trigger
metadata:
name: event-display-trigger
namespace: default
spec:
broker: default
subscriber:
ref:
apiVersion: serving.knative.dev/v1
kind: Service
name: event-display

Trigger YAML 521 & 2 8 3 o}
I $ oc apply -f <filename>
712 | g 25 o] 20 A PodE A&} ste] o] ES AT

$ oc create deployment hello-node --image=quay.io/openshift-knative/knative-
eventing-sources-event-display

oe BYe 9gsta 29

ol
o

Ao AE S 7t LukEA WY H =R el g

$ oc get apiserversource.sources.knative.dev testevents -o yaml

2 o

o

apiVersion: sources.knative.dev/vialpha1
kind: ApiServerSource
metadata:
annotations:
creationTimestamp: "2020-04-07T17:24:54Z2"
generation: 1
name: testevents
namespace: default
resourceVersion: "62868"
selfLink:

/apis/sources.knative.dev/vialphal/namespaces/default/apiserversources/testevents2

13
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uid: 1603d863-bb06-4d1c-b371-f580b4db99fa
spec:
mode: Resource
resources:
- apiVersion: v1
controller: false
controllerSelector:
apiVersion: ""
kind: """
name: """
uid: "
kind: Event
labelSelector: {}
serviceAccountName: events-sa
sink:
ref:
apiVersion: eventing.knative.dev/v1
kind: Broker
name: default

o
ol\

Kubernetes o] 4l E7} KnativeZ A 4= A=A SR1stE A AR EH 7|5 =

o}

t& Wae 42 ste] podE /b U th

I $ oc get pods

O3 9% S d8ste] pod WA A @9 75 225 IAFH

2 o

o

a cloudevents.Event
Validation: valid
Context Attributes,
specversion: 1.0
type: dev.knative.apiserver.resource.update

datacontenttype: application/json

14

=
=

$ oc logs $(oc get pod -0 name | grep event-display) -¢ user-container
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Data,
{

"apiVersion": "v1",
"involvedObject": {
"apiVersion": "v1",
"fieldPath": "spec.containers{hello-node}",
"kind": "Pod",
"name": "hello-node",
"namespace": "default",

"kind": "Event",
"message": "Started container",

"metadata": {
"name": "hello-node.159d7608e3a3572c",

"namespace": "default",

},....

"reason'": "Started",

APl A ] &2 2}7]

1.
=42 AR

I $ oc delete -f trigger.yaml

2.
olWME 222 ARGt
I $ oc delete -f k8s-events.yaml
3.

Mu2 A, S 28 4, F9 28 w19 A gt
I $ oc delete -f authentication.yaml

5.2.4. ping &2 A A

ing &5 o|WlE v A F71H 0% YA Fo|2 =7t = ping o|MEE Bl = H AT
= oW E A2t ping &5 AHE-SHA Elol w9 fALSHA AF o|HEE oS = AFH T
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5.24.1. §} F&& AH8-3he] ping &2 A4

Knative Eventingo] 22| 2Elo] AX =4 §) £ & AH8-3}e] ping 225 AT F+ dFYh
OpenShift Container Platform ¢} £&& AH8-5HH oW E A2 5 A 6H7] 98] 7H43hE 5L 232 <)
AHEA QIE F o] 25 Al - F U ).

A 27 A

[ ]
OpenShift Container Platform ] <& 2 291354

OpenShift Serverless Operator, Knative Serving 2 Knative Eventingo] & 28] A
A= o] YUt

£ A A3 A} OpenShift Container Platformol| A o Z ] Al o] A 2 7]} Y= =
g 243 93 2 A3to] Y= T2 A Eo] AAAT 5 5]

ping 2271 ZA-Est=A s FA WA A& AH & 220 @ Z 8= 7H3E Knative

AUl 25 Ay
NEAR shd A +537F - YAMLE o] &34t

Az YAMLS EAgY o

apiVersion: serving.knative.dev/v1
kind: Service
metadata:

name: event-display
spec:

template:

spec:
containers:
- image: quay.io/openshift-knative/knative-eventing-sources-event-

display:latest

PS4
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old
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A3 g aFo]A EE o|HEES B thE A A4 ping

MR sPANA +37F - o|HIE 222 o] F gt} oWl E & Ho]x| 7} EAIFHY

Re) AL ol ME 2ol tl@ FFAT ole AA AS
sto] sl TEA] ALE 7Hs @ olMlE 228 WP I .

P 1w E
8] bo] AR 5

2AZ e AL, o

PingSourceE A4 gt}

<

!

pad

TERABSN R d FTF

HIE A2 QS FEJY . oWl E A2 A A o] A7}

= YAML 1 7] E A}8-35}o] PingSource 44 & A3l
&Y e 1o 2 A x dolHE 4 AF U

ool A GLe 2% * * *oln], 28 uhr} W] Al X & A4

Ae) AL A o] 2eo] slFsts HolH e 9T F daUth

/\]_-—:LE /\—]Ellzﬂ—qq. E] 2
event-display A 8] 2~ & ] 4

== URIY & AUt o] dAlo A = o] A A oA A
e A CE A s e

18] ping &27F A UL 430 A H ] eA &AA T 5 s
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Mz} sPHA EZZ X E o] F ).

Actions =

ping-source

Details Resources

: R Sink
; .
t O : (=S cvent-display
: ; ‘
k 1 httpi//event-display knative-eventing.sve.clusterlocal &
; :
ping-source ] event-..-qgq9ww ;
' '
& @D cvent-display

ping 22~ 2}A]|

1
EZ2A ¥7= o] 53

APl 8] A2 E n}& © = Z¥ 3513l Ping Source £ A3},

5.2.4.2. Knative CLIZ A}£-3}4 ping &2 A A
kn A2 ping create ™ ¥ & Al-835}o Knative(kn) CLIZ A}-&3}4 ping 222 AA T = A5
Knative CLIZ A}l&3lo] ot E 222 WA SH YAML 9192 AH 43 AR o 7043152 3

22 Ag R AE T o) 22 AF T
A 27 Abg
[}
OpenShift Serverless Operator, Knative Serving 2 Knative Eventingo] &2 2~ Hd] A4

Ao dFUH
Knative(kn) CLIZ} A X5 o] &Y.

[}
= 2 A e = QA3 7 OpenShift Container Platformoj| A o Z ] Alo] A A 7€} a2
cEAASE W AE3d 4T 2 A3o] e ZR2AE AT = AFHT
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A A}3}: o] 2 A 20 U3 39l A S A}-2-312] W OpenShift CLI(oc)E 4 X 3 ).

ping £271 25 5H=A A5 A FA WA A& AH| & 0] G2 sh=

Au) 22 4 g

o

$ kn service create event-display \

--image quay.io/openshift-knative/knative-eventing-sources-event-display:latest

57 EVENTING

7V+3l Knative

233 7} ping oW E A Ed) g3 oMl E Au| 9} 5 A Y] A o] 24 ping AX2E A
g3y

$ kn source ping create test-ping-source \
--schedule "*/2 * * * *"\
--data '{"message": "Hello world!"}' \
--sink ksvc:event-display

e 93 9 AApstel AESH 7} ukEA WP HAEA

mlo

EEL

o\r

$ kn source ping describe test-ping-source

2 o

Name: test-ping-source

Namespace: default

Annotations: sources.knative.dev/creator=developer,
sources.knative.dev/lastModifier=developer

Age: 15s

Schedule: */2****

Data: {"message": "Hello world!"}
Sink:

Name: event-display
Namespace: default
Resource: Service (serving.knative.dev/v1)

Conditions:
OK TYPE AGE REASON
++ Ready 8s
++ Deployed 8s

++ SinkProvided 15s

Ag .

19
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++ ValidSchedule 15s
++ EventTypeProvided 15s
++ ResourcesCorrect 15s

o
ol\

A= Pode] 21E 1B Kubernetes o9l E7} Knative oWl E Al 3= AL EHYER 32T 4 A&
[Sh=

Knative A 2% 7] 24 0 2 60 oJujo] E# o] $4157) 2om Pod2 F =3 o 7Ho|=
ol EAIR el Aol A= 22 vk} W Al A & A% 3 ping 222 A2 A2 A4 H Podol Al 7t vl A
A2 #@sor gk

A Pod7t A4 = A=A el gt
I $ watch oc get pods

Ctrl+CE A}-8-3to] PodE A& v+ A4 3 Pode] =228 gy

$ oc logs $(oc get pod -0 name | grep event-display) -¢ user-container

2 o

o

a cloudevents.Event

Validation: valid

Context Attributes,
specversion: 1.0
type: dev.knative.sources.ping
source: /apis/vi/namespaces/default/pingsources/test-ping-source
id: 99e4f416-08ff-4bff-acf1-47f61ded68c9
time: 2020-04-07T16:16:00.000601161Z
datacontenttype: application/json

Data,
{

"message": "Hello world!"

}
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ping 42 2}A)

2
s
L
)

ping &22E% 2t
I $ kn delete pingsources.sources.knative.dev <ping_source_name>

5.2.4.2.1. Knative CLI = =82

o

Knative(kn) CLIS A3l o|WIE 425 A ] --sink Z 2E A3l oWl ET} ST 2
28 4= 9l

ZoXN 2 AEH= IS AR T 7 AsHUT 3= e g azoA Sole= oiES F
EFA2AR 7 Bx 3 7@ d42Y  dFU

o3 A Ao A = A 2= A H] 2 http://event-display.svc.cluster.local S A} &35l A = npeld &
A g

sink Z 22 A1L35l= 939 9

$ kn source binding create bind-heartbeat \
--namespace sinkbinding-example \
--subject "Job:batch/v1:app=heartbeat-cron" \
--sink http://event-display.svc.cluster.local \ﬂ
--ce-override "sink=bound"

http://event-display.svc.cluster.local ¢] svc &= 4 =7} Knative A1 1] 22¢1 1] 3¢l gt} 7]
E} 712 A3 5 Aol = channel, 2 broker7} X 3Hg ).

5.2.4.3. YAML & A}-8-3}4 ping &2 AA

AE X

=gkl
A7 st

E

YAML 3¢ & AL§-31o] Knative 2] 425 A4 shA 42024 APIS AS-3t2 = ol
oz 9 A 7ted Aoz A9 5 A5t YAMLS AHE-3te] Al B] 2] 2 ping &2

il
= X
=

R
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PingSource 9 H A E £ A o] 5l= YAML 52 WA S o1& oc apply S AHg-3te] & &3] oF o).

PingSource 7 A 9] <

apiVersion: sources.knative.dev/vi
kind: PingSource
metadata:
name: test-ping-source
spec:
schedule: /2 * * * *" ﬂ
data: '{"message": "Hello world!"}' g

sink: €
ref:

apiVersion: serving.knative.dev/v1
kind: Service

name: event-display

CRON % &2 & AL8-3l] A3 oW E 2AZ YL}

2]

JSONS = Q13 doJg] EALE XA H ol E WA X EEU}.

©

o] = oWl E A-u| R} )3k Al F A B ). o] oA o) A= event-displayzl = Knative 4] 1]
25 AHE3HaL JHU

A 27 A
[}

OpenShift Serverless Operator, Knative Serving 2 Knative Eventingo] & =g 4
A= o] YUt

OpenShift CLI(oc)E A X3 .
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2

i

= A4 3 711} OpenShift Container Platformol 4] oj Zg]Alo] A @ 7|e} 3=
At A3 9T L Ado] e Z2AEo A2 5 AHUT.

E
=

ox [H

==
—=

ping 4227k 255k Selstel| 541 W AlX & AH] 2 270 et 7hed Knative
Au) 22 44 g

AH) 2 YAML 5191 & A4 3 o

apiVersion: serving.knative.dev/v1
kind: Service
metadata:

name: event-display
spec:

template:

spec:
containers:

- image: quay.io/openshift-knative/knative-eventing-sources-event-
display:latest

Au 22 A FY
I $ oc apply -f <filename>

233 7t ping o WE A Eo tjal] ol W= ] zpo} 5 T u] gl 25 0] 2o ping 225 A
RAAEECH

ping 220 g YAML 54912 A1 4 gt

apiVersion: sources.knative.dev/vi
kind: PingSource
metadata:
name: test-ping-source
spec:
schedule: /2 * * * *"
data: '{"message": "Hello world!"}'
sink:
ref:
apiVersion: serving.knative.dev/v1
kind: Service
name: event-display
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ping 2222 A4 gk,
I $ oc apply -f <filename>

e Y e 9

[0

to]l AEZ7E SntEA visdd =R A

$ oc get pingsource.sources.knative.dev <ping_source_name> -oyaml

2 o

o

apiVersion: sources.knative.dev/v1
kind: PingSource
metadata:
annotations:
sources.knative.dev/creator: developer
sources.knative.dev/lastModifier: developer
creationTimestamp: "2020-04-07T16:11:14Z2"
generation: 1
name: test-ping-source
namespace: default
resourceVersion: "55257"
selfLink: /apis/sources.knative.dev/vi/namespaces/default/pingsources/test-ping-
source
uid: 3d80d50b-f8c7-4c1b-99f7-3ec00e0a8164
spec:
data: '{ value: "hello" }'
schedule: /2 * * * *'
sink:
ref:
apiVersion: serving.knative.dev/v1
kind: Service
name: event-display
namespace: default

oY
ol\

A= Pode] 21E 1B Kubernetes o9l E7} Knative o|HIE A3 = AL EHYER 32T 4 A&
Yt}

Knative 4] == 7] 24 0 2 60% oo EF o] FAHA o™ Pods T3 o] 7hol=
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ol A A oA oA & 28 vlt} vl A R S A48 PingSourceS At A2 A€ Podol A 2zt v
AAE #Z3E) oF

Al Pod7t BB H A=A S dH o
I $ watch oc get pods
Ctrl+CE AH&-3to] PodE ZA13 b5 A4 ¢ Pode 25 Ao

$ oc logs $(oc get pod -0 name | grep event-display) -¢ user-container

2 o

o

a cloudevents.Event

Validation: valid

Context Attributes,
specversion: 1.0
type: dev.knative.sources.ping
source: /apis/vi/namespaces/default/pingsources/test-ping-source
id: 042ff529-240e-45ee-b40c-3a908129853e
time: 2020-04-07T16:22:00.000791674Z
datacontenttype: application/json

Data,
{

"message": "Hello world!"

}

ping 22~ 2A)|
[ ]

ping &2F AHA| g o}

I $ oc delete -f <filename>

g%

I $ oc delete -f ping-source.yaml
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5.2.5. Kafka 2=~

Apache Kafka S 2] 2o A o|HIEE ¢} o] &3 o|HIEE A Aol AD3t= Kafka 225 AT
I &4t OpenShift Container Platform ¢ &< ,kn( kn) CLIZ A}£3174 YAML 51 = A
KafkaSource ¢ H A € £ A A5} OpenShift CLI(oc)E Al&35ld A8 4+ &5y

5.2.5.1. ] &2 2183519 Kafka | E &2 A A

Knative Kafkaz} 28 2H ] AX=HH ¢ 2&2 218319 Kaftka 222 AT 5 d&5 ).
OpenShift Container Platform ¢ Z<& 2 A1-831'd Kafka 222 A A 317] 98 7+A3stE 2 A3 <l
AH&AE QI H o] 2 & Al TP o

A 27 A

[
OpenShift Serverless Operator, Knative Eventing, KnativeKafka A8} & o] 2] 427}
Ze 284 AA ] A&

f &4 2adAFY

714 2. & = Kafka W A] A] £ A A 3= Red Hat AMQ Streams(Kafka) =& 2~g o] d A 2=

F JdFUh
[}
x 2 A EEZ QA3 A OpenShift Container Platformo 4] o Za]Alo] A @ 7)€ Y2 =
EEAASE W AE3 4T 9 Ado] Je ZR2AE AT = AFHT

MR} slHA A +F 7} H O] R 2 o] F35}o] oWl E AAE AEI ).

oM E A2 o] o] {7 A A Katka 222 A&,
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3.
Kafka 222 A4 & 7A 3.
a.
AT PRI BEAEN Ay BEES 273
b.
HEZ FE8E FA 55 F7Hd o
C.
2¥ A 252 FARU T
d.
A3 AH| A AR NH| A AR o]2L A
e.
OJHlE A2 AFE At AaE= g, BE27] == AU| 29} 748 g 420
At URIY 4 Quich,
f.
Kafka o]l & 222 o] &2 e gt}
4,

EZ2x o] A E 3lste] Kafka oWl E 227k A4 H A3 A 2ol AZH o] YA selst 5 3
Ut

Mz} spH A EZZ X E o] F ).
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Display Options ¥ Filter by Resource ¥ Find by name AR : ]
€D kafka-source Actions
Details  Resources
Nam
kafka-source
1010 1010
l IOI l l lol I native-eventing
abels di
app-kafka-source
G channel app kubernetesio/co.. kafka-so
@ kafka-source
Annotations
1Annotation &
A eVent—...eS—app Created At
@ 2 minutes ago

aQa x o AR ]
5.2.5.2. Knative CLIE A}-8-3}o] Kafka o]l E &2 7]

kn source kafka create % % 2 A}-8-slo] Knative(kn) CLIS A}-8-slo] Kafka 222 A4S o &
Yt} Knative CLIS 2183l o]l E 2225 A4 51d YAML 51 & A4 $4 5 An o 43
3 A FAA QA AR G HA o] 25 Al AT

A 27 A

[}
OpenShift Serverless Operator, Knative Eventing, Knative Serving, KnativeKafka A}
27 Qo] 2] 22(CR7F 22 2E ol A5 o] dFUth
[}
xz2AEZ A3 7 OpenShift Container Platformoll 4] o Z2]Alo]H 4 7|g} Ya=
EE A=Y AAEG 9T 9 Adle] Je ZRAE AT = AFU T
[}
7}4 2. 81 &= Kafka W] A1 %] & A A 31 = Red Hat AMQ Streams(Kafka) 22 2~ €] o] A A 23
T AFUH
[}
Knative(kn) CLIZ7} A x5 o] 51t}
[}
Ae A& o] A z}e] 3¢l @A S A}E-512 W OpenShift CLI(oc)S 2 3] A 54
23

Kafka o]l 227} A5 814 Slatel | 541 o] W ES A 2 20 Pxati
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Knative A8 22 443t}

$ kn service create event-display \
--image quay.io/openshift-knative/knative-eventing-sources-event-display

KafkaSource CRS A A g}

--servers <cluster_kafka_bootstrap>.kafka.svc:9092 \
--topics <topic_names --consumergroup my-consumer-group \
--sink event-display

23
ol W o] Ae] EAA S 22 o F, BEXEN Ay B FA9 oz v
 EUh

--servers, --topics, --consumergroup 5412 Katka S 2| 2o i 9442 w7/l HFE A
A gt} --consumergroup 342 A9 A&y

| $ kn source kafka create <kafka_source_names \

Ael AHg: A A 3 KafkaSource CRol| o] 3 Al 3 A 1 2 3kl ).

$ kn source kafka describe <kafka_source_name>

2 o

o

Name: example-kafka-source

Namespace: kafka

Age: 1h

BootstrapServers: example-cluster-kafka-bootstrap.kafka.svc:9092
Topics: example-topic

ConsumerGroup: example-consumer-group

Sink:
Name: event-display
Namespace: default
Resource: Service (serving.knative.dev/v1)

Conditions:
OK TYPE AGE REASON
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++ Ready 1h
++ Deployed 1h
++ SinkProvided 1h

s A
1.
Kafka QIR 25 Eg] 7 5to] WA A& FEo » iyt
$ oc -n kafka run kafka-producer \
-ti --image=quay.io/strimzi/kafka:latest-kafka-2.7.0 --rm=true \
--restart=Never -- bin/kafka-console-producer.sh \
--broker-list <cluster_kafka_bootstrap>:9092 --topic my-topic
zgzed qAAE AP o] FF L IS AE T
[ ]
Kafka 2 2] 2~H = kafka Y] ¢ 23 o] 0] A X] g1}
[ ]
my-topic A & A}-&-3} == KafkaSource 2 B A E 7} A o] 9lH5Ut.
2.

23E B3 AR 7t =& =X A3 .

I $ oc logs $(oc get pod -0 name | grep event-display) -c¢ user-container

2 o

o

a cloudevents.Event
Validation: valid
Context Attributes,

specversion: 1.0

type: dev.knative.kafka.event

source: /apis/vi/namespaces/default/kafkasources/example-kafka-source#example-
topic

subject: partition:46#0

id: partition:46/offset:0

time: 2021-03-10T11:21:49.4Z
Extensions,
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traceparent: 00-161ff3815727d8755848ec01c866d1cd-7ff3916c44334678-00
Data,
Hello!

5.2.5.2.1. Knative CLI A = =¥

Knative(kn) CLIE AH-&-3to] o|HlE 225 AT o --sink Z2 25 AH&-5to] o | ET} 3T 24
2 2 AFHE AAE AR E F AFUT A= g E gazdA Sojees oHEE AT

EFE AR s EE 52 b5 @ d22d + dgyTh

al
% 9

o} d Ao A = A A =Z A H] 2 http://event-display.svc.cluster.local S A}
A d

oo
9‘L
fr
o
I
o]
=z
o
ofl
ftlo

sink Z 22 A1L35l= 939 9

$ kn source binding create bind-heartbeat \
--namespace sinkbinding-example \
--subject "Job:batch/v1:app=heartbeat-cron" \

--sink http://event-display.svc.cluster.local \ﬂ
--ce-override "sink=bound"

http://event-display.svc.cluster.local ¢] svc = A =7} Knative A1 1] =<1 1] 3¢l gt} 7]
B} 71 ¥ A 3 g5 Alol+= channel, 2 broker7} EZ3$Hg Y},

5.2.5.3. YAML & A}-8-3}+ Kafka o]l E A2 A

YAML <& AL8-31o] Knative 2] 425 A 3HE A4 APIE ALE-3tE 2 o ZE Aol A S AA
Aoz, A 7t A or A9 4 AdFUrh YAMLS A18-3to Kafka &225 A stHd
KafkaSource Q B A E & 3 o] 5l:= YAML 39 & A 3 v} oc apply 8 8-S AH8-5te] A &3 oF g
t}.

A 27 A
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OpenShift Serverless Operator, Knative Eventing, KnativeKafka A8 =} & o] 2] & 27}
Ze| 284 AA ] A&

£ A4 3 711 OpenShift Container Platformol| A o Z2]A|lo] A 2 7|g} Y3 =
et dl AAE 4T 9 Ado] Y Z2AE AT F dHFU T

[
ox fu
i)
lﬂ‘l

714 2 2 = Kafka W] A] X] & A A 31 += Red Hat AMQ Streams(Kafka) =& € o] 9 A 2~
F dFYh

OpenShift CLI(oc)E A X ¥4

KafkaSource ¢ HAE E YAML 3 = A A3 }].

apiVersion: sources.knative.dev/vibeta1l
kind: KafkaSource
metadata:
name: <source_hame>
spec:
consumerGroup: <group_nhame> ﬂ
bootstrapServers:
- <list_of bootstrap_servers>
topics:
- <list_of_topics> 9
sink:
- <list_of_sinks> 6

2V 2FE FAW 1F IDE AHE ST & FA] do e & AHgahE A4 1 F

FANA £ dlolg 22 A9 B4 AZFUh 2 FAE sht ol gl s Ae
= gueh

©
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AAE 2204 ol EE B &= 3= (A

OpenShift Serverless2] KafkaSource 7l A o] tj ¢ API2] vibetal v & 7t
ALdgUt o] M]d 2 ¢ o] AHE H A oz o] API9] vialphal ¥d & A}
4347 vh Al 2.

KafkaSource ¢ B A E 9] o

apiVersion: sources.knative.dev/vibeta1l
kind: KafkaSource
metadata:
name: kafka-source
spec:
consumerGroup: knative-group
bootstrapServers:
- my-cluster-kafka-bootstrap.kafka:9092
topics:
- knative-demo-topic
sink:
ref:
apiVersion: serving.knative.dev/v1
kind: Service
name: event-display

KafkaSource YAML 1} & & &3},

I $ oc apply -f <filename>

o 932 9 3to] Kafka o]l E &7 AR HAEA AP

$ oc get pods

2 o

o

133



OpenShift Container Platform 4.12 A v 2] 2~

NAME READY STATUS RESTARTS AGE
kafkasource-kafka-source-5ca0248f-... 1/1 Running 0 13m
5.2.6. AF-&2 A 9] oWl E Ak

Knativeol] ¥ 35X &2 ol E Z 2 5] = CloudEvent 840 2 o|HIEE YR = ZZHF Ao
Al oM EE FAIF) ok 3l= A AHEA A Q] o|HIE 225 QS A o] 8 3T F JdFUh g3 W
W F SIS AFR 5] AFE A XA oWl E 222 AAS 5= 5.

A= vpel g2 A A ste] PodSpecable $ A E S oWl E 222 AL

Aoy 225 A5 AH oy £A2F o|HE £2F AL

5.2.6.1. = n}eld

SinkBinding o B A E = Ag =4 ;q;go]]/q OME Z2AML Bid 5 v = ] AF A
v e o/ WE YHAGE oW E VA e 7o AAsE vl ALHUTH o ME T2 RA
PodSpec ® =312 ¥3+3l3 o] Ml ES A4 3t Kubernetes 2] 229Ut A3 &= ojWlEES 5
dE F4 A 7153 Kubernetes ¢ B A E Ut}

1

(2 l‘lr

B

[
=

SinkBinding ¢ B A E = A =1 9] PodTemplateSpec 9]l 37 W42 A2 g o E gid-S 2]
A3l f =2 Aol A =71 Kubernetes APISH A3 435 A& a7l Ut o213 &3 W= o
=34 ZsUd

K_SINK

stol® A =9 URLY Ut}

K_CE_OVERRIDES

ol-2Hl 9= oWl Eo] g A A2 E XA st= JSON 2 B A E Q).
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@A) SinkBinding © B4 £ Au] o) T & ALER o] 2 o] 5 A YA %
£yt

5.2.6.1.1. YAML & A}-8-35l] A= vpld AA

YAML 59 & A}-&-3le] Knative 2] 225 A 51A AA A APIE ALESIEE oWl E A5 A3
o7 A AA 7bs A2 AP T F AFUTH YAMLE AHE-ste] A= viRlgd & A steid
SinkBinding ¢ B A E £ A o] 5= YAML 3 S A A3 thS oc apply E &2 AHg31o] & -ga)oF g
o}

A 27 A

[ ]
OpenShift Serverless Operator, Knative Serving 2 Knative Eventinge] & 2H] A
A5 AHFUH.
[ ]
OpenShift CLI(oc)E 4 X ¥4
[ ]

xZ 2 A EE QA3 A OpenShift Container Platformol 4] o Z&]Alo] A @ 7)€ Y=
cEAASE W AE3d 4T 9 Ado] Je ZR2AE AT = AFHT

4= vhelg o] gulzA A 9= Selstel® Knative o] WlE EA] A1) 22 44 5]
S WAAE 222 QEghyd,

AH] 2 YAML 519€ A1 3 o

18] 2= YAML 3¢ o

apiVersion: serving.knative.dev/v1
kind: Service
metadata:
name: event-display
spec:
template:
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spec:
containers:

- image: quay.io/openshift-knative/knative-eventing-sources-event-

display:latest

Al 22 4§

I $ oc apply -f <filename>

OMEES AH|AZ Bl AT vy QQ2EAE AT

4=\ g YAML 51 & Ao

Au] 2 YAML 3¢ o

apiVersion: sources.knative.dev/vialpha1
kind: SinkBinding
metadata:
name: bind-heartbeat
spec:
subject:
apiVersion: batch/v1
kind: Job @)
selector:
matchLabels:
app: heartbeat-cron

sink:
ref:
apiVersion: serving.knative.dev/v1
kind: Service
name: event-display

o] o] A o] ] = app: Heartbeat-cron 2}'# o] 9l

Ag R
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o

Ut

CER D

tlo

I $ oc apply -f <filename>

Crondob ¢ HAEZ A A},

cron ¢} YAML 312 A4yt

cron 2] YAML 3312 9] ¢

apiVersion: batch/v1
kind: CronJob
metadata:
name: heartbeat-cron
spec:
# Run every minute
schedule: "™ * * * *"
jobTemplate:
metadata:
labels:
app: heartbeat-cron
bindings.knative.dev/include: "true"
spec:
template:
spec:
restartPolicy: Never
containers:

- name: single-heartbeat
image: quay.io/openshift-knative/heartbeats:latest
args:

- --period=1
env:
- name: ONE_SHOT
value: "true"
- name: POD_NAME
valueFrom:
fieldRef:
fieldPath: metadata.name
- name: POD_NAMESPACE
valueFrom:
fieldRef:
fieldPath: metadata.namespace

57 EVENTING
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A v g & AHE-3te A Knative 2] 429
bindings.knative.dev/include=true 2} & 45 ° 2 F7}3)| of ).

dE Eo] o] #¥2 Crondob & & 29) 37}t 4H Job &) &2
YAML 3 o] o} & F71 ot

jobTemplate:
metadata:
labels:
app: heartbeat-cron
bindings.knative.dev/include: "true"

cron S A4t
I $ oc apply -f <filename>

DEEEE

AAFato] AE St etz WP s eA Sy

P,L

tllo

e B3

tllo

$ oc get sinkbindings.sources.knative.dev bind-heartbeat -oyami

2 o

o

spec:
sink:
ref:
apiVersion: serving.knative.dev/v1
kind: Service
name: event-display
namespace: default
subject:
apiVersion: batch/v1
kind: Job
namespace: default
selector:
matchLabels:
app: heartbeat-cron

138



57 EVENTING

oY
ol

YA A @3 715 2218 B Kubernetes o] ¥l E 71 Knative o]l E A3 2 A4 HAER 33203
F JdFUh

A

o

A gk
I $ oc get pods

A

o

DL

I $ oc logs $(oc get pod -0 name | grep event-display) -¢ user-container

2 o

o

a cloudevents.Event
Validation: valid
Context Attributes,
specversion: 1.0
type: dev.knative.eventing.samples.heartbeat
source: https://knative.dev/eventing-contrib/cmd/heartbeats/#event-test/mypod
id: 2b72d7bf-c38f-4a98-a433-608fbcdd2596
time: 2019-10-18T15:23:20.809775386Z
contenttype: application/json
Extensions,
beats: true
heart: yes
the: 42
Data,
{
"id": 1,
"label": ""

}

5.2.6.1.2. Knative CLIS A}&3}o] A= uldd AA
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kn source binding create " & 2 A}-8-3lo] Knative(kn) CLIE AI-8-35lo] =2 vlRIg & AT &
25Ut Knative CLIZ A}-8-31o] oWl E 222 A A sHd YAML 22 A H A= AR 4 ﬂi
StE 51 A AA A ALSA I H I o] 25 Al gy o

A 27 A

[}
OpenShift Serverless Operator, Knative Serving 2@ Knative Eventingo] & 2 g ] A
A =] dFYT
[}
x 2 A EZ A4 A OpenShift Container Platformol 4| o ZE]A|o]d 4 7]} 132
ES AAsk=d AE3 4T 8 Ado] Y= ZRAE AT 5 FHT
[}
Knative(kn) CLIS A X3t}
[}

OpenShift CLI(oc)ES A X3 .

o0& A }ol whe YAML 591 S 414 sl oF .

sl Aol A8 ¥ YAML 51 o] o] &2 W7 she A% g CLI B vl o] Eafof 3

Yt
A3}
1.
A3 vpelgo] nt A A HAEA S5 W Knative o] il E EA] Au] 25 &4 3]
FAHE=EMAIAE 228 g2
$ kn service create event-display --image quay.io/openshift-knative/knative-eventing-
sources-event-display:latest
2.

oWES AN 22 Bl 43 uaY A2 2 AP

$ kn source binding create bind-heartbeat --subject Job:batch/v1:app=heartbeat-cron -
-sink ksvc:event-display
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.

Crondob 2 EAE = A A]

cron ¢} YAML 312 A4ty

cron 2¢] YAML <1 9] o

apiVersion: batch/v1
kind: CrondJob
metadata:
name: heartbeat-cron
spec:
# Run every minute
schedule: "™ * * * *"
jobTemplate:
metadata:
labels:
app: heartbeat-cron
bindings.knative.dev/include: "true"
spec:
template:
spec:
restartPolicy: Never
containers:

- name: single-heartbeat
image: quay.io/openshift-knative/heartbeats:latest
args:

- --period=1
env:
- name: ONE_SHOT
value: "true"
- name: POD_NAME
valueFrom:
fieldRef:
fieldPath: metadata.name
- name: POD_NAMESPACE
valueFrom:
fieldRef:
fieldPath: metadata.namespace

57 EVENTING
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A = v}l g2 A1-4-3t#] A Knative CRo

jobTemplate:
metadata:
labels:
app: heartbeat-cron
bindings.knative.dev/include: "true

cron ¢S A4 o
I $ oc apply -f <filename>

te 33 A 29

H —

o

tllo
tllo

$ kn source binding describe bind-heartbeat

2 o

o

Name: bind-heartbeat

Namespace: demo-2

Annotations: sources.knative.dev/creator=minikube-user,
sources.knative.dev/lastModifier=minikub ...

Age: 2m
Subject:
Resource: job (batch/v1)
Selector:
app: heartbeat-cron
Sink:

Name: event-display
Resource: Service (serving.knative.dev/v1)

Conditions:
OKTYPE AGE REASON
++ Ready 2m

142

Axstel AEE 27t Luk=sl vl P E A &

bindings.knative.dev/include=true 2} & 45 ° 2 F7}3)| of g}

d| & Eo] o] g# -2 CronJob CR9l| 37}3t21" Job CR YAML # 2]
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o
ol\

A A 99 7]% 225 ¥ Kubernetes o]l E7} Knative o] IE A 32 ASEH A=A S0
F AFUH

e waE e ddste AR 9y 7% 212 3}

I $ oc get pods
I $ oc logs $(oc get pod -0 name | grep event-display) -c¢ user-container

2 o

o

a cloudevents.Event
Validation: valid
Context Attributes,
specversion: 1.0
type: dev.knative.eventing.samples.heartbeat
source: https://knative.dev/eventing-contrib/cmd/heartbeats/#event-test/mypod
id: 2b72d7bf-c38f-4a98-a433-608fbcdd2596
time: 2019-10-18T15:23:20.809775386Z
contenttype: application/json
Extensions,
beats: true
heart: yes
the: 42
Data,
{
"id": 1,
"label": "

}

5.2.6.1.2.1. Knative CLI = =¥

Knative(kn) CLI AH8-oje] ol = £:258 44 % o —-sink 52112 A4 8-51] olMxsl o3 212
zolN = A HE AZE AR S 5 AUt A2E O iz ook oMES 548 5 9
t%iﬂ@ﬂ%+% 5% 7bs@ 42 4 AF
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)3 A Ao A = A =2 A ¥] 2 http://event-display.svc.cluster.local = A} &35l A= vpeld &
A g

sink Z 22 A1L35l= 939 9

$ kn source binding create bind-heartbeat \
--namespace sinkbinding-example \
--subject "Job:batch/v1:app=heartbeat-cron" \

--sink http://event-display.svc.cluster.local \ﬂ
--ce-override "sink=bound"

http://event-display.svc.cluster.local ¢] svc &= 4 =17} Knative A1 1] <1 1] 3¢l gt} 7]
E} 71 ¥ A 3 g5 Alol+= channel, ¥ broker7} g Y},

5.2.6.1.3. §} &2 AH85to] A= nield A

Knative Eventingo] 22| 2] AX =W §§ &5 AHE-sto] A2 uRIF S AL T F+ AFUTH
OpenShift Container Platform ¢} £&& AH8-5HH oW E A2 5 A 6H7] 98] 7H43hE 5L 232 <)
AHEA UE F o] 25 AlFF U

A 27 A

[ ]
OpenShift Container Platform ] Z<&d] 2 291354

OpenShift Serverless Operator, Knative Serving, Knative Eventing©] OpenShift
Container Platform =2 2g o] 4 X5 o] &1t}

Z g2 A EZ A3 7} OpenShift Container Platformol 4] o Z2]Alo]d @ 7|g Ya=
SE A= AEe 9T 4 Ago] Y= Z2AEof AA2T 5 UdFY T
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432 A8 Knative A 8| 22 A4 UG

NEA shd A +537F - YAMLE o] &3t

o A] YAMLE Ex}3 ).

apiVersion: serving.knative.dev/v1
kind: Service
metadata:

name: event-display
spec:

template:

spec:
containers:

- image: quay.io/openshift-knative/knative-eventing-sources-event-
display:latest

MEAR shA A +537F - YAMLE o] &34t

o A] YAMLE Ex}3 ).

apiVersion: batch/v1
kind: CrondJob
metadata:
name: heartbeat-cron
spec:
# Run every minute
schedule: /1 * * **"
jobTemplate:
metadata:
labels:
app: heartbeat-cron
bindings.knative.dev/include: true ﬂ
spec:
template:
spec:
restartPolicy: Never
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containers:
- name: single-heartbeat
image: quay.io/openshift-knative/heartbeats
args:
- --period=1
env:
- name: ONE_SHOT
value: "true"
- name: POD_NAME
valueFrom:
fieldRef:
fieldPath: metadata.name
- name: POD_NAMESPACE
valueFrom:
fieldRef:
fieldPath: metadata.namespace

bindings.knative.dev/include: true 28 & ¥ $tH3f of 4 o). OpenShift

Serverlesse] 712 Y| QJ=vfo] = Hd] 22 ¥ R =S ARSI
C.
AL ZHdg

oA TrAlo| A AT Au 2o} FAD UL o] 2 EE o MES 1 T A2 vl
< AYFU

A} SR A 437 - oW E 222 o) FFUTH JWE &2 sjo] A7t AHY
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%A B7] == YAML ®.7] 2 A}8-31o] Sink vlelg AA S FA 55
o 5}

S
w7) 7hol] AEe 5 YFUT e w2 Ade % HolHE #AHYT

146



57 EVENTING

d.
apiVersion 2 =] batch/vli& 483t
e.
#3 Y=o Jobe YF Tt
=71
CronJob % 7+ OpenShift Serverless 4 = v}l g oA &3 x| A3}
2] ¢to v kind @ = 4] cron 2¢ 2B A E A OjAl cron F¢] $ H A
Eox A3 Job QHAEE g o2 Jof Pt}
f.
A3E Ay 2142 = URIY 5 A5 o] dAlodlA] = o] & TAl oA A
4] 3l event-display A ¥ 2 E 2|42 A3 2 AFESHU T
g.
dol & 4 X AHoA S FAFUY
i.
ol B=ol appe YT
ii.
ZF Z © 9] heartbeat-cron< ¢} =g t}.
=31
glol & Mg r)E g2z oo okt A= ulel gz} g7 cron
QS AHEE w o3t cron FYolA AT FY ol o S 7
o]go] §la o]l 5ol 9= AAAE FAEo] 7] WEYE Y. ¢l:
hearthbeat-cron-1cc23f
h.

o
ol

g2 so|x % Pod 21 SHelste] = uleld, 42 9 cron Aol A A oM Lup=r)

AEateA] BT 5 AFU
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Mz} shHo A EZZ X E o] 5}

2.
A ¥, 4= 9 SHENE cron Y& SAFU T
R A b, L‘)
: 100%
'S : :
= ! 1
- - : ‘
-4 . 1
heartbeat-cron ! '
. event-..-00001 [
[ ] ]
event-..es-app event-display
3.
42wkl o] 7kl cron &4l ofa 4 E @ Aol 555D YA FAF L 3,
42wkl o] cron Aol A AR AL AETA o= AT TG
4,

event-display A 8] 2 pod¢] = 1 E 7] A 3lo] heartbeats cron z+¢] ol 4] A A3 o|HIES

5.2.6.1.4. J = njolg F=x

43 velgd & A A3l PodSpecable S HAE S oWl E A2 F A48 4= ¢) Yt} SinkBinding
LUEAES YT W A vyl i+E +AAE F AFUH

SinkBinding S HA E = o5 w7l f+E A4 F o

= A 5 E= A9 AL

apiVersion APl W A & 214 g ekl qd g5
sources.knative.dev/v1).

kind ol Y AX QHAEES 5 =
SinkBinding ¢ 2.4 & 2 2] %)
Yt
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metadata SinkBinding ¢ 2 A= 3431
A A8 &= wEtd o] B & A ¢
Yt ol & 9 o] F°] ¥4tk

spec ¢] SinkBinding ¢ 2 4] E o tjj g
T ARE ;qz%?j],]q‘

spec.sink JAaZ g URIZ s E 2
HAEJ tf g FEd YTt

spec.subject HERY Al ol vl FHoE B
AHE e h2E F2dUg

spec.ceOverrides HAAZHASE oM E g =
B 9 A AL S Alojste Ho
2715 A gy

5.2.6.1.4.1. subject v} 7] H =

Subject Wi /| HF=
3l oy d=5 7T 2

FA oA e b5 2=E ALdU

4= A

apiVersion Fxo] AP Y ok

kind Tz FRAYT

namespace Frojdld ol =Yt A=k
S 7| B3 QB A E o Y 2
o] =d Yt

name Frzol olE gyt
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L5 EE AE ALY

A FE

A FE

e Abap

A7) & #45= A5 & A
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selector.matchExpressions

selector.matchExpressions.k
ey

selector.matchExpressions.o
perator

selector.matchExpressions.v
alues

selector.matchLabels

OpenShift Container Platform 4.12 A ¥ 2] =

HEl7) 7k A g e b A gy o,

W Al a7 BAE ek
U t}.Represents a key's
relationship to a set of values.
&3k d2kx+= In,Notln Exists 2
DoesNotExist ¢} 1t}

A e g T
operator vj 7 M= gholln ==
Notin o] 7} v & o] B]o =] &
olof gt t}. operator w7 ¥
7o) Exists == DoesNotExist
Q1 75 7k vl o] Hlof 2lofof gy
thoo] M g2 A=A W A T

of At}

71-%k 282 Aok
matchLabels 7 ¢] z} 7]-7; &
matchExpressions ¢| g 29
AFPUT 71X 7] B ==
matchLabels. <key>, A 2k2} =
Ino]5 gk wi Lol =
matchLabels.<value >vt =3}
Hyth

matchExpressions ==
matchLabels = &}1} 7t 2185}

AL

oo
ol
o
rr

matchExpressions £ A}
Aoy

oo
ol
on
rr

matchExpressions = A}
A Zdayrh

oo
ol
on
rr

matchExpressions £ A}
A Zdayrh

matchExpressions ==
matchLabels = &}1} 7t A}g- 5}

AL

subject ujl 7] H = <)

2 YAMLS 283 v 7] & 4] 239 o] 2o A mysubject o] 2= Deployment ¢ B2 E 7} A =&l
AU

apiVersion: sources.knative.dev/vi
kind: SinkBinding
metadata:
name: bind-heartbeat
spec:
subject:
apiVersion: apps/v1
kind: Deployment
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namespace: default
name: mysubject

2 YAMLOJ A default 4] ¢} 23] o] 2] 4] working=example @] o] Eo] Y= =
Ag gy}

it
&
c
to
|z
2
[t
)

apiVersion: sources.knative.dev/vi
kind: SinkBinding
metadata:
name: bind-heartbeat
spec:
subject:
apiVersion: batch/v1
kind: Job
namespace: default
selector:
matchLabels:
working: example

t}-& YAMLo| A default v] g 23] o] 2~ o] 4] working=example %=+ working=sample &} o] 9=
2 E Pod 2B AEV} A€ .

apiVersion: sources.knative.dev/vi
kind: SinkBinding
metadata:
name: bind-heartbeat
spec:
subject:
apiVersion: vi
kind: Pod
namespace: default
selector:

- matchExpression:
key: working
operator: In
values:

- example
- sample

5.2.6.1.4.2. CloudEvent § o] 2~ 7]

ceOverrides A ¢]+= CloudEvent<]

= A A Ao st Qo7&
A 23 o). ceOverrides A 2] o] di&l o &

e, B
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ceOverrides J9]:= 03 F=5

X

Ao

23 CloudEvent 54 o] &9t 8-& o 2 3] 2 t}. extensions B o] 227] FA] 9|
A AlF A A4S AAT F UEFEUT. = So] type AL S F U

CloudEvent Overrides <j

apiVersion: sources.knative.dev/vi
kind: SinkBinding
metadata:
name: bind-heartbeat
spec:

ceOverrides:
extensions:
extra: this is an extra attribute
additional: 42

212 2= o] ] K_CE_OVERRIDES 37 W47} 4494t}

e
i)
2

I { "extensions": { "extra": "this is an extra attribute", "additional": "42" } }
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5.2.6.1.4.3. include g o] &

B3 G S AHSshE A B AaAv 3 2lAas e Ul Y &0l &
bindings.knative.dev/include: "true" 21 & dJ3j of Tt} g 42 A 2o Fo]E o] E£gH o] A
Bod SH2H AAT OSS AP ste] YL o] Lo A2 5 AFU T

I $ oc label namespace <namespace> bindings.knative.dev/include=true
5.2.6.2. ZIH| o] &~

AH oY AXE= o|HIEE AASIAL o|HES A Z RUl= AH ol oA & AT AH 9|
1 o]n] x| ¢} o]n] %] URIZ A}-&3}= ContainerSource @ BAEZE A3l A o]y AAZE ALE3lo]
AHEAL A o] oWl E AXAE AT 5 QJHFU T

5.2.6.2.1. Al o] o]u] A AL 9 A2

A" ol &2 AEEZ A F 72l 87 W2 K_SINK 2 K_CE_OVERRIDESE 4 @ h. o]
2 3t 4= sink 2@ ceOverrides Aol 4] Sl Ut oWl Ex= K_SINK 37 w59 1A= A = URI
2 AP Uth WA A &= CloudEvent HTTP & 2] & A1-8-3to] POST 2 ®ujof ).

e o]y o] v A 9] o

0

[}

e stEnE Aroly oluA o] oYyt

package main

import (
"context"
"encoding/json"
"flag"

"fmt"”

"log"

"os"

"strconv"
"time"

duckvi1 "knative.dev/pkg/apis/duck/v1"
cloudevents "github.com/cloudevents/sdk-go/v2"

"github.com/kelseyhightower/envconfig"

)
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type Heartbeat struct {
Sequence int “json:"id™
Label string “json:"label™

}

var (

eventSource string
eventType string
sink string
label string
periodStr string

)

func init() {

flag.StringVar(&eventSource, "eventSource", """, "the event-source (CloudEvents)™)
flag.StringVar(&eventType, "eventType", "dev.knative.eventing.samples.heartbeat”, "the
event-type (CloudEvents)")

flag.StringVar(&sink, "sink”, ", "the host url to heartbeat to")

flag.StringVar(&label, "label”, "", "a special label™)

flag.StringVar(&periodStr, "period"”, "5", "the number of seconds between heartbeats™)

}

type envConfig struct {
// Sink URL where to send heartbeat cloud events
Sink string "envconfig:"K_SINK'™

// CEOverrides are the CloudEvents overrides to be applied to the outbound event.
CEOverrides string "envconfig:"K_CE_OVERRIDES™

// Name of this pod.
Name string "envconfig:"POD_NAME" required:"true™

// Namespace this pod exists in.
Namespace string ‘envconfig:"POD_NAMESPACE" required:"true™

// Whether to run continuously or exit.
OneShot bool "envconfig:"ONE_SHOT" default:"false™

}

func main() {
flag.Parse()

var env envConfig

if err := envconfig.Process(""", &env); err != nil {
log.Printf("[ERROR] Failed to process env var: %s", err)
os.Exit(1)

}

if env.Sink !="" {
sink = env.Sink

}

var ceOverrides *duckvi1.CloudEventOverrides
if len(env.CEOverrides) > 0 {
overrides := duckvi.CloudEventOverrides{}
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err := json.Unmarshal([]byte(env.CEOverrides), &overrides)

if err != nil {

log.Printf("[ERROR] Unparseable CloudEvents overrides %s: %Vv", env.CEOverrides, err)
os.Exit(1)

}

ceOverrides = &overrides

}

p, err := cloudevents.NewHTTP(cloudevents.WithTarget(sink))
if err = nil {

log.Fatalf("failed to create http protocol: %s", err.Error())

}

¢, err := cloudevents.NewClient(p, cloudevents.WithUUIDs(), cloudevents.WithTimeNow())
if err != nil {
log.Fatalf("failed to create client: %s", err.Error())

}

var period time.Duration
if p, err := strconv.Atoi(periodStr); err != nil {
period = time.Duration(5) * time.Second

} else {

period = time.Duration(p) * time.Second
}

if eventSource == """ {

eventSource = fmt.Sprintf("https://knative.dev/eventing-contrib/cmd/heartbeats/#%s/%s",
env.Namespace, env.Name)
log.Printf("Heartbeats Source: %s", eventSource)

}

if len(label) > 0 && label[0] == ""' {
label, _ = strconv.Unquote(label)
}

hb := &Heartbeat{

Sequence: 0,

Label: label,

}

ticker := time.NewTicker(period)
for {

hb.Sequence++

event := cloudevents.NewEvent("1.0")
event.SetType(eventType)
event.SetSource(eventSource)
event.SetExtension(""the", 42)

event.SetExtension("heart", "yes")
event.SetExtension("beats", true)

if ceOverrides != nil && ceOverrides.Extensions != nil {
for n, v := range ceOverrides.Extensions {
event.SetExtension(n, v)

}
}

if err := event.SetData(cloudevents.ApplicationdSON, hb); err != nil {
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log.Printf("failed to set cloudevents data: %s", err.Error())

}

log.Printf("sending cloudevent to %s", sink)
if res := c.Send(context.Background(), event); !cloudevents.IsACK(res) {
log.Printf("failed to send cloudevent: %v", res)

}

if env.OneShot {
return

}

// Wait for next tick
<-ticker.C

}

}

0

[

ol StEH|E ZH oY o|n A& FXt= AH ol &9 ddy.

flo

o

apiVersion: sources.knative.dev/vi
kind: ContainerSource
metadata:
name: test-heartbeats
spec:
template:
spec:
containers:
# This corresponds to a heartbeats image URI that you have built and published
- image: gcr.io/knative-releases/knative.dev/eventing/cmd/heartbeats
name: heartbeats
args:
- --period=1
env:
- name: POD_NAME
value: "example-pod"
- name: POD_NAMESPACE
value: "event-test"
sink:
ref:
apiVersion: serving.knative.dev/v1
kind: Service
name: example-service

5.2.6.2.2. Knative CLIZ A} 8 3}o] Aoy 42 A4 2 2z

kn 222 2ol B2 A-4-3to] Knative(kn) CLIE AL-§-3to] ZBjo]] 228 445k Al
% 914Ut Knative CLIZ AH8-5to] oWl = 228 A4 3 YAML 21 & A $4 8k Anr o 2
23tE 3 RH A AR e Aol 28 A F It

A"l &2 A4
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I $ kn source container create <container_source_names --image <image_uri> --sink <sink>

Arol] 22 A

I $ kn source container delete <container_source_name>

I $ kn source container describe <container_source_name>

71E ZAd ol &2 g

I $ kn source container list

YAML 2o = 7]& AH ol &2 g

I $ kn source container list -o yaml
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A" ol 42 HH o E

o] §E 2 71E ZAH oY 429 o]u]x] URIE HH | Eg .

I $ kn source container update <container_source_name> --image <image_uri>
5.2.6.2.3. §] &3 AH&5to] AH oY &2 A4

Knative Eventingo] S8 2ol AX W ¢ &S AHE-ste] AH oY £225 AT = AHFU
OpenShift Container Platform ¢} £&& AH8-5HH oW E A2 5 A 6H7] 98] 7H43hE 5L 232 <)
AHEA B F o] 25 AT o

A 27 A

[ ]
OpenShift Container Platform ] &9 = 291354

OpenShift Serverless Operator, Knative Serving, Knative Eventing©] OpenShift
Container Platform =2 2g o] 4 x5 o] &1t}

Z g2 A E 2 AA 3 7} OpenShift Container Platformol 4] o Z2]Alo]d @ 7|g Ya=
EE A= AEe 9T 4 Ago] Y= Z2AEo AT 5 UdFH T

Az}
1.
Mz} pHoA +3=71 — o|HIE A2 7 o] 5 Ut} oWl E A2 ¥ o]X] 7} APt}
2.
Adoly 225 A8 3 g3 o|dE &2 AL FYFUY. o] E &2 A FHo|X| 7}
ZIAE Y.
3.

[«
=~

F4 B7] == YAML 2715 AHg-sto] AE oy &2 A4S +A4dYT
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N
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k2 17|9 YAML B7]2 A3 4 d5Uth g2 72 A3 = glo)
= A"

ojlu| 2] o AH o] Lz A A3 A ol A AP o]w| =] 2] URIE 4

gy
b.
ol Beol oA o] 5L YT
C.
Ae) Ak A5 Beo] Aoy o] AU E A5E AT
d.
Ae) Ak $74 W4 BeolA Aoldol 438 84 W5E FR Y
e.
Az RN Aelold 2o ol MES} B HE H2E FARIT I 1S
g A9 e 94 FolA AEE 5 AFUT,

fazdd A, DA Bt AN2E oJllE 220 A2z AF§ 3T,

URIE A sto] Ar|o]u &9 olilEs} g9 HE XS A4 Ut

Adoly] 22 74E #rd FAHS 2T

5.2.6.2.4. g o] &2 Fx

ContainerSource 2 HA|EE A 3te] ZAH o] E o|HE &H22 ALE-T 5= 9l FU
ContainerSource R HAEE QAT o o v/|HFE A E = dFYH

ContainerSource S HAE = 0} & =2 2 A}
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apiVersion
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sources.knative.dev/v1).
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FUch o s

.

o] glhs oHAES

ContainerSource 7l z| =

ContainerSource 717 & 32

Bisine i JUR= S e )

kind
3y
metadata
spec
spec.sink A=
B 4

spec.template

spec.ceOverrides A=
A
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apiVersion: sources.knative.dev/vi
kind: ContainerSource
metadata:

name: test-heartbeats
spec:

template:

spec:
containers:

- image: quay.io/openshift-knative/heartbeats:latest

name: heartbeats
args:
- --period=1
env:
- name: POD_NAME
value: "mypod"
- name: POD_NAMESPACE
value: "event-test"

lmHU

=] R

=4

g

o

o3

rol' moif

gN' C

RI

Llﬂ‘l

g2l =
o},

Z3 gy

rr

ContainerSource ¢ B A E o

Al
1=

o
T

3l

o

W olEol Iyt

o] ContainerSource 7} #l] ol tj

[e]
S

25 EE
] 2= S
:‘2_‘!‘ o]"g‘
] 2= S
4 g5
] 2= S
4 g5
] 2= S
4 g5
] 2= S
g4 g5
] 2= S
:‘2_‘!‘ o]"g‘

2
)
>
>
ot

2
i)
odt



57 EVENTING

5.2.6.2.4.1. CloudEvent g o] 2~ 7]

ceOverrides A ¢]+= CloudEvent<]

=3 A AL Alojste Dol227E
A5 dy ot ceOverrides 7 2] o diaj 2

ceOverrides F o= vt F == A}

Ay}

8 & 3 CloudEvent E4 o] 21t 84 0 = 3] 851t} extensions 2 o] 27| A o]
A AL Aol S HAT F &Y A2 So] type AL FAS F g

CloudEvent Overrides <j

apiVersion: sources.knative.dev/vi
kind: ContainerSource
metadata:
name: test-heartbeats
spec:

ceOverrides:
extensions:
extra: this is an extra attribute
additional: 42
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212 2= o] ] K_CE_OVERRIDES 37 W47} 4494t}

e
i)
2

I { "extensions": { "extra": "this is an extra attribute", "additional": "42" } }

5.2.7. /| 9tA} 31 H S A1 8-35}0] o]HIE AAE A Fo] AA

OpensShift Container Platform ¢ 242 A} 83la] o]WlE A2 AAS o 3P L2004 o|HES
Axs= A2 AT 5 YSUh ATE g2 g 2204 S0l oI EES 2AS 5 9l T4 |
A7V BE & /s @ d42Y F AFUh

5.2.7.1. 712} 39 & Alg el oWl E £xE 0] A7

A 27 A

[ ]
OpenShift Serverless Operator, Knative Serving, Knative Eventingo] OpenShift
Container Platform =2 2€ o] 4 X5 o] &1t}

) &0 23 TR stHoe ® 7.

=2 A E 2 M43 A OpenShift Container Platformol| 4] o Z 2] A o] d & 7]g} a2
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5.3.o]HIE A=

53.1.0lW1E A=

OJHE A22Z AT o 20N o|HIEE AF= AAEANAFT F IdFUT. I g & gix
oA S0l oWIEE AT & = F42 AAH 7t B 3F 7Hs 3 gl a22=Y Yo Knative A v] 2,
Ad D B27= 25 439 dgydh.

FA2 XA 75 QB A EE= HTTPE 53] A2 5= oWl EE status.address.url 2 =9 A olH F4
2 FA38 St E43 79 core Kubernetes Service S HAEL F 4 XA 715 ¢l g H o]l &

= ol

5% b5 @ QUAEE HTTPE So) 495t o[ WES A3 ol EE Wekate] HTTP $qol
A OEE 1710 A O MES vas 4 JFUTH BatE o MEE 93 o WE 2o o[ MES A2 8
A% FAR BA0E F AT F AFUT

5.3.1.1. Kafka o] 9l E A= A A

MR o HIE AT E WASFe] EX A2 A oM EE 22313 Kafka 242 2 4 &1t}

A 8T AL
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Operator Hub<l| 4] Knative Serving, Knative Eventing, Knative Kafka APIZ A}-£3} 4

Kafka 317 o)l 4] Kafka 412 QA A5 ).

M2t sPANA +F 71 B7) 2 o] 5 F .

Red Hat OpenShift Serverless OperatorE A X 3 51 t}.

Eventing 7122104 oWl E A= & Z& ).

Fer =2 1 3= A KafkaSink & A st 28

WA BIA TXE o|FF} XE

kS
BN
oot
0
1z

Create Event Sink

Create an Event sink to receive incoming events from a particular source. Configure using YAML and form views.

Configurevia: ® Formview O YAML view

g

2= Ao URLS 913 gyt

) Note: Some fields may not be represented in this form view. Please select "YAML view" for full control of object X

creation.

KafkaSink

Bootstrap servers *

https;/my-servercom X Model does not exist, Model does not exist. Try adding bootstrap servers manually.

KafkaSink
Provided by Red Hat

Kafka Sink is Addressable, it receives events and send them to a Kafka topic.

The address of the Kafka broker

Topic *
knative-topic

Topic name to send events

Secret

© cli-secret
General

Application name

A unigque name given to the application grouping to label your resources.

oMl E Hlo|HE B 35 9] o] F2 43 }.Type the name of the topic to send
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event data.

7.
olME 429 o] 5 P T Th
8.
44e 289U
A%
1.
M o)A EE2A) 872 o] F
2.

5.3.1.2. Knative CLI 4 = =8|

Knative(kn) CLIZ A}§-3te] ol E &2 AT v —-sink Fa] 12 AH§ o] o WE} sl 2 &
2olH 2 A5HE AZE AR S 5 AFUTL AIE 02 220 S0l et oNES $413 4 3l
32 AR b B 32 b5 @ 9429 5 daUth

& A A A= A= A H] X http:/event-display.svc.cluster.local & A}-83}= A= vlelgd L A
A

sink Z 22 A1L35l= 939 9

$ kn source binding create bind-heartbeat \
--namespace sinkbinding-example \
--subject "Job:batch/v1:app=heartbeat-cron" \
--sink http://event-display.svc.cluster.local \ﬂ
--ce-override "sink=bound"

http://event-display.svc.cluster.local ¢] svc = 4 =7} Knative A 1] 2=21x] 21§}, 7]
E} 71 ¥ A 3 g5 Alol+= channel, ¥ broker7} EZ3$Hg Y},
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kn( kn) CLI 33 ol -sink 2 19} 371 A8 & 4 9= CRE Ah8.4 4 o] ste] 7H T & Q&1 th

5.3.2. Katka A =

Kafka 4 2= 2228 22l A7} 22 2604 KafkaZ B4 5Ha 2 AH&e 5 Qs ojwlE 42
#@ 9t Kafka 322 AFg-ste] o]l = & 2w0] 4] Kafka 3312 214 o] Ml=E 1d 5 5ok

5.3.2.1. Kafka A = A}-&

oW =g Kafka 7412 A4 Kafka 4222k oWl 4218 A4 4 A& YAML &
AFg-ato] Knative 2] 228 A4 a1 A4 APIE Al almz ol Zej7lol i e AdA oz, Ad 7Hsd
PO YT 5 dgUch /1A 02 Katka Y3 F23b8 RENTh £8 59 vlol el Zd= =
=2 A2 FUth YAMLS A}831o] Kafka A 22 A4 3t2] ™ KafkaSink @ 2.4 £ = A o] 51= YAML
91 & A4 & thS oc apply 3% & A&l A g3l o Fhch.

A 27 A

[}
OpenShift Serverless Operator, Knative Eventing, KnativeKafka A8 =} & o] 2] &2
(CR)7} 28 2=H o] A X o] 51t

E £ A A3 A} OpenShift Container Platformo] 4] o S Alo] A @ 7]} YA =
=S A= AA% 9T 4 Adto] A= Z2A Eo AT 5 QHFH

714 ¢ 2] = Kafka vl A] R] & A A 3= Red Hat AMQ Streams(Kafka) 2] 2g o] AA 23
T JdHFUH.

OpenShift CLI(oc)E A X g4

KafkaSink ¢ HAl E R o] = YAML 2} = A A3},
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Kafka 4J = YAML

apiVersion: eventing.knative.dev/vialphai
kind: KafkaSink
metadata:
name: <sink-name>
namespace: <namespace>
spec:
topic: <topic-name>
bootstrapServers:
- <bootstrap-server>

Kafka 4 =& A4 sl21 A KafkaSink YAML 5} & & 83t}
I $ oc apply -f <filename>

A A7} AR AR HEE o|E £28 FAFTUL

APl X1 220 A7 9 Kafka =9 4

apiVersion: sources.knative.dev/vialpha2
kind: ApiServerSource
metadata:
name: <source-name> ﬂ
namespace: <namespace> g
spec:
serviceAccountName: <service-account-name> 6
mode: Resource
resources:
- apiVersion: v1
kind: Event
sink:
ref:
apiVersion: eventing.knative.dev/vialpha1
kind: KafkaSink

name: <sink-name> ﬂ
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olWlE 220 o] BT
olWlE 0] U] gl 2w o] ¢t

oM E &) Au2 AR AT

Kafka 4 =L o] 291t}

54. B2 7

541. 827

AL EA9 @ o|HE L2204 o|HlE JAZ o|ES ATsl= o AHES 5 A5t o
WELE HTTP POST @ J 0 2 oWl E 220 BE27 2 AFH Ut ojdlEV} HE Ao AYsd Eg
7 & A3t CloudEvent &4 o= HE 3oL o]l E A 0] HTTP POST 23 o= A4 5= 5y
t}.

O Events

Trigger [ : () .
o e app‘IEd)

2 -1—-—2 —p Broker

e \—> Trlgger 1

(filter applied)

5.42. 827 §d

ZE2H #AZA= FHU2HA Y 7|2 BEA FAS AAT F AFUT. BEAS AT o
Broker Q HA| E o] M E 74 & A F351A &t oW default B2 3 o] ALgFUY.
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https://github.com/cloudevents/spec/blob/v1.0/spec.md#context-attributes
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5.421. /12 93 7|2 B 27 149

Knative= 7|2 A2 7wt B2 A FHAS AFdUch. o] AL 7| B2 A= /¢ 2 H2E FXO
Z AL E F AA T 22 A 7o) H-d o|HE AG BHAFL A A Ut 7[R B2AE= 782
Z © 2 InMemoryChannel a2 7@ A x4},

KafkaZ A1-&3to] Y EY A §& Fola A Kafka 27 78S A&t} KafkaChannel A2
oA XY= F A 71wt B2 A S FA A vp4 A L.

5.4.2.2. =28 X X9 Kafka =27 74

=294 A4 Knative Eventing vl 2] 7J-¢- Red Hat2 Knative Kafka B2 7] 1@ & Al&3l= A
o] =41t} Kafka B2 7= Knative B 2 7 2] Apache Kafka J] o] E]B. > & o] Kafka Q1= 2=
CloudEvent=E &4 Bt}

Kafka B2 7] o] dis] '8 BB A 2] EF(FIPS) =71 v] @4 315 o] 54

Kafka B27] ¢ o] l=E A48x 2957 98] Katkast WlolE| 2 532 AU o2 5
sl Bz Aol U@ Kafkash wr} @402 Egsla e nesA §yd dal 227 2ee EaA%
Folom YEYD §2 ZY 5 d4Uth Katka H2A 789 12 o] e et 2EUth

[}
at-least-once #A| I 1.3
[}
CloudEvents €] A 1d 8730 m} & o]l E A
[}
ZEE &4 27184
[}

FHor 37 s vy ZH <

Knative Kafka B2 # = vlo] 8] 2= R = E A}85}o] E0] 9= CloudEventsE Kafka 8l 2=
2 A A3 ). =, CloudEvente] data A}%o] Kafka & = 9] kol dll 28t vt 2 = CloudEvent &
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4 2 8ol Katka dls2=9] st = vl 3 g}
543. 227 AA

Knative= 71 A'd 719 B2 A 7@ AT o] AL /W H2AL AL L H2E FHoz
AHeE 5 YA G T2 H Ao A o WE AT BFL AT A LHUTH

Zej2E #A7 Katkas 7182 B2 7 {3 o2 A3t =5 OpenShift Serverless vl ¥ & 74 ¢
A 718 AR S A3l B2A S A5t Kafka 7] ut 1:1;71 = QAT

OpenShift Serverless vl 7} 7| 2 B2 7] §3 o & Kafka B2 A E AL = FAHA & 79
o A& 712 A S A S W A 7wt B2 A7 A8 E Y

5.4.3.1. Knative CLIZ A} &3l 227 A A

B2AE EAYG T oM E L 20X o|MIE AR o|WIEE A3l b AT 5 dFHT
Knative(kn) CLIZ A3t H2 75 A4 31H YAML 5 3 ’—‘. A w45t ARt g 714stH A A3
A 9l ALgA} Q1 E H o] 2 & A Pt} kn broker create 1 H & A1835le] B2 AE AT = A&

A 27 A

[ ]
OpenShift Serverless Operator 2 Knative Eventing©] OpenShift Container Platform
Ze&Hol AA o] AU

Knative(kn) CLIZ} A x5 o] 51t}

|

s 2 A EE A A3 A OpenShift Container Platformol 4] o Z 2] Al o] @ 7€} 93 =
EE A=Y AET 9T D Ao A= Z2AE AAAT 5 JHFU

l

H=7&8 A4t

I $ kn broker create <broker_name>
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Zhcy
1.
kn 332 ALgste] 712 BEAS BE I
I $ kn broker list
29 o
NAME URL AGE CONDITIONS READY
REASON
default http:/broker-ingress.knative-eventing.svc.cluster.local/test/default 45s 5
OK/5 True
2.

A&l x}3}: OpenShift Container Platform ) 242 A1g3l= A9 M stAgA EZ
2R B2 ol 53l B2 EA3=A A2 5 dH5Uh

9 default Actions =

Details Resources

Event Sources
OI o l O| O Subscribers

Pods

e efa U |t Deployments

5.4.3.2. EE| A FA S Dol HEA A

BEAE Eg At 3 o ME 22oA o]WlE YA o] MES At ul AHST F dFUh
Trigger 2 ¥ A € o] eventing.knative.dev/injection: enabled =24 & F7}sle] B2AE AT + A5
Yt
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eventing.knative.dev/injection: enabled 4] & Al &35l H2 A E AA = 7
g2y AR Aol glo] o] HEAE AA T & YUY S8l 2H A A} l
S WA AASH] Aol BEAE AHAISHH AHA| & B2 A7 A A g

A 27 A

OpenShift Serverless Operator 2 Knative Eventinge] OpenShift Container Platform
ZeE&Hol AA o] AU

OpenShift CLI(oc)ES A X3 .

xZ 2 A EEZ QA3 A OpenShift Container Platformol 4] o Z&]Alo] A @ 7)€ 92 =
cEAAStE W AE3 4T 2 A3o] e ZR2AE AT = AFHT
X ZA

eventing.knative.dev/injection: enabled 54 o] 1= Trigger 2 B A EE YAML 5} =
/%] b‘l-],] ];]_

apiVersion: eventing.knative.dev/v1
kind: Trigger
metadata:
annotations:
eventing.knative.dev/injection: enabled
name: <trigger_name>
spec:
broker: default
subscriber: ﬂ
ref:
apiVersion: serving.knative.dev/v1
kind: Service
name: <service_name>

AN o MES A5 U4 ol NE 2 EE 7Ego] Tl AN YuE A
o
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Trigger YAML 5212 & 8 3] o}

I $ oc apply -f <filename>

oY
ol\

oc CLIZ A8 3711} 9] 2&9) EE2A wrloA HA7 AYHAYAEA FA8 5 d&vih

oc BH L ALg sl BeAZ 7HA U

$ oc -n <namespace> get broker default

2 o

o

NAME READY REASON URL AGE
default True http://broker-ingress.knative-
eventing.svc.cluster.local/test/default 3m56s

A€l A}3}: OpenShift Container Platform §] &2 A}18-3= 25 7/3A Ao EE
2R W72 o] F3dte] HEAs EAseA 22T 5 dFUh

9 default Actions =

Details Resources

Event Sources
COI O l O| O Subscribers

© default

Deployments

5.4.3.3. Y] Q) 25 o] 20 @S A Q she] Mz A

H27E E 79 37 o|HE &L20A o|HIE AR o|lEE AG35E d AHET = AHFU T
2R3 YAY 227] AFo] Y vl Yo 2o 2l S 2 QY 3lo] default L2 AE A 5oz AT
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AFH

4

Gol2e AAGHE A o WL ALl AE HEAL AADA SHUh 5
so2 AbaoF gtk

A 27 A

[ ]
OpenShift Serverless Operator 2 Knative Eventingo] OpenShift Container Platform
S A Ho] JFH T
[ ]
OpenShift CLI(oc)ES A X3 .
[ ]
x 2 A EZ AA A7 OpenShift Container Platformo 4] o Z2]Alo] A & 7[e} a=
=2 AAG= T AT 4 D A3o] = Z2AE JAET F AFUH-
EZA X
[ ]
eventing.knative.dev/injection=enabled & A}-&-3}o] 4] ¢} 23] o] 20 2l S XA U},
I $ oc label namespace <namespace> eventing.knative.dev/injection=enabled
q4s

oc CLIZ A8 3711} 9 £&9) EE2A w04 H2A7 A HYAEA S8 5 A& h

tlo

Abg-stel BEAS 7HA g

oc Hd#

I $ oc -n <namespace> get broker <broker_name>

g%

I $ oc -n default get broker default
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%9 o
NAME READY REASON URL AGE
default True http://broker-ingress.knative-

eventing.svc.cluster.local/test/default 3m56s

A9 x1g: OpenShift Container Platform ¢ &8 AH8-3l= ¢ /M2 A slddA B2
22X B2 o]l Fdle] HEFA 7 EAs=A F2S S ;J\’\HE}

9 default Actions =

Details Resources

Event Sources

1010 1010
1HOII 11011

© default

Pods

Deployments

5.4.34. 41512 B3l AT B2A A

A% Bl DEALE Aok TN Bk AL Fr o pAdo} T Al Ei A8
A7 SR vl 2ol o] 2 ehil E B2 A F4S AHgatel 44 MEAL TR0 AAHA G&Y)

A 27 A

OpenShift CLI(oc)E A4 X ¥4

A7)
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y] 9] 2~ 7] o] 2] A] eventing.knative.dev/injection=enabled z}# 2 A A gt}
I $ oc label namespace <namespace> eventing.knative.dev/injection-

F42 A A 5hE Knativeol 4 B2 A48 F oA A48 eyt

X

AE s v Q) A o] 2o A B2 A S AbA F o

I $ oc -n <namespace> delete broker <broker_name>

oY
ol\

il

AHg-Ste] B2 AE 7HAFU o

oc ¥

I $ oc -n <namespace> get broker <broker_name>

g% o

I $ oc -n default get broker default

e
i)
2

No resources found.
Error from server (NotFound): brokers.eventing.knative.dev "default" not found

54.35. 9 2&2 ALg o] HEA A4

Knative Eventinge] Ze2go] X5 §) &8 ALg 3ol B2AZ A48 5 A&Uth
OpenShift Container Platform ¢ &2 Al835hH B2 7] A A o] 7HASHE 1 FAZ 2l AFE-=] 2l H F|

176



57 EVENTING

o
[
i
2
o
d
W
k)

A 27 A

[ ]
OpenShift Container Platform <] %] 2 2935}

OpenShift Serverless Operator, Knative Serving 2 Knative Eventingo] 22 =g A

A =] AFU
[}
xZ 2 A EEZ QA3 A OpenShift Container Platformo 4] o Za]Alo] A @ 7)€} g2 =
EEAASE W AE3 4T % Ado] e ZE2AE AT F AFHT

A=}k
1.
MR} stANA +53:7F > HE7A 2 o] 5t} Broker 3] o] X 7} XA U}
2.
Ae) Abg: B2 o] o] g2 YulolEFUT o] 82 Yol ESIA efow YYB Hz 9
o] £ o] default ¢ t}.
3.
ARSI
As

EEZZA FAo|ANA HEA 74 248 sty HEA7 AL HJE=A &9 + dFUd

AR Aol N EE2AZ o] T

mt-broker-ingress,mt-broker-filter, mt-broker-controller +4 2 A& 313 t}.
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Project: knative-eventing Application: All applications  ~ @ View shortcuts

P! Display options  ~ Filter by resource  ~ T Name ~ /0

x

@ mt-broker-controller Actions ¥

A Healthchecks X

Not all Containers have health checks to ensure your application
is running correctly. Add health checks

Details Resources Observe

Managed by (@ knative-eventing

@ soea100 } @ centirler |
| Pods
@ ribongess | @ mt-broker-controller- & Running View logs
79c65ddff-qnbzh
: @ mt-broker-contraller- £ Running View logs
i 79c65ddff-pdpSb
@ o coper (3 1 Services
@ mt-broker-controller-sm-service
Service port: https = Pod port: 8444
a a x o P = | Routes

5.4.3.6. A2 A} AL AL 5t BEF AA

B2 A= ET 79 37 olHlE A 2oA oI E AAR o|HMEE A5t o AT 4 gJ&Ut.
o]l EX HTTP POST S 0 2 o|HIE A20A B2 AR AEHAUL oWl EV} B2 A AYshH E
2 AE A1L3519] CloudEvent 40 2 AE Y513 o]l E AT HTTPPOST 93 o7 AL = Y&
()=

O Events

Trigger .
SR e e W
Source 1 (filter applied) Sink

2 -1 —2 —Pp Broker

Trigger

> ) .
Source 2 (filter applied)

1T —> Sink

A 27 A

[ ]
OpenShift Serverless Operator 2 Knative Eventing©] OpenShift Container Platform
e &Hol| AA o] AU
[ ]
A 2L 229 F A A s AU
[ ]

OpenShift Container Platformol] i S 2] 2¢ &2z ddo] AHFU.
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https://github.com/cloudevents/spec/blob/v1.0/spec.md#context-attributes
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A=}t
1.
OpenShift Container Platform €} £<£ 2] #2]x} s}A o 4] Serverless — Eventinge. =
o3}
2.
AR BFAA BEAE AU 22d HEA A FAoAE ol s
3.
A9 Agk: B 27 o] YAML +4 & 3 3.
4,

PS4

5.4.3.7. & 97

[ ]
oWIEZ} olWIE AR ALHA e BF AEH
oWl E A w7/ 74 o & FEHAA L.

fr
o
iz
m
=
iiJ
=
=
E
i
il
ey
oX
o
L
fu)

5.4.3.8. F7} gl &~

5.4.4.712 B2 A A 74

A 71k B2 AZ AHgshs A B2A9 718 A A2 £33 S InMemoryChannel &=
KafkaChannel=Z 23 & 4= 25Ut

A 27 A

[ ]
OpenShift Container Platformol] ol & #2]z} @ 3to] &Yt
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https://access.redhat.com/documentation/en-us/openshift_container_platform/4.12/html-single/serverless/#serverless-configuring-event-delivery-examples_serverless-event-delivery
https://access.redhat.com/documentation/en-us/openshift_container_platform/4.12/html-single/serverless/#serverless-global-config-broker-class-default
https://access.redhat.com/documentation/en-us/openshift_container_platform/4.12/html-single/serverless/#serverless-triggers
https://access.redhat.com/documentation/en-us/openshift_container_platform/4.12/html-single/serverless/#knative-event-sources
https://access.redhat.com/documentation/en-us/openshift_container_platform/4.12/html-single/serverless/#serverless-event-delivery

OpenShift Container Platform 4.12 A v 2] 2~

[ ]
OpenShift Serverless Operator 2 Knative Eventing2 22| 2 Hol| A x5t}
[ ]
OpenShift(oc) CLIZ A X3 51 .
[ ]
Kafka 'S 712 A Y A FJ o= AHgste A S8 £H ol KnativeKafka CR:= 4 2] 3]
oF Pt}

KnativeEventing CR(A-&-#} A 9] 2] & 2)2 44 5}l <] config-br-default-channel +4 9
o g 74 A% FuE F/gu

apiVersion: operator.knative.dev/vibeta1l
kind: KnativeEventing
metadata:
name: knative-eventing
namespace: knative-eventing
spec:
config: ﬂ
config-br-default-channel:
channel-template-spec: |
apiVersion: messaging.knative.dev/vibeta1l
kind: KafkaChannel @)
spec:
numPartitions: 6 6
replicationFactor: 3 ﬂ

spec.configol ] 548 74 & #7138 74 e A4

e

+ g&uth

2]

712 A AE 73 ALY o] dolA FH2He 7B AQd +aLS
KafkaChannel ¢J 1] t}.

©

B2 7AE A A3t Kafka A2 2] Bel A =94t}

L4
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B ZAE A Yst= Kafka A2 2] 54| 9.4,

™l o] E= KnativeEventing CR& &3 ).
I $ oc apply -f <filename>
545. 712 827 F 2 A

config-br-defaults 4 9§ & A}-8-3}o] Knative Eventing?] 7|2 B 27 FH 2 HAAH S AAZT 5 9
Uttt AA S8 2H E= S o] o] v d 2F o] 2o did default B2 FIP2E XA T 5 JdHFY
t}. @Al MTChannelBasedBroker 2 Kafka B2 {3 o] X dg Yt}

A 8T A

[ ]
OpenShift Container Platforme] o g 2]z} A gto] JdFU -
[ ]
OpenShift Serverless Operator 2 Knative Eventing2 22| 2 Hol| Ax A5t}
[ ]
Katka B27 & 7132 B27 A o2 A-§3taW F2 2l KnativeKaftka CRx= 1 %) 3]
of gt
A3
[ ]

KnativeEventing A}-&-#} 4 9] g]42& 44 3} config-br-defaults 74 o)l o3 74
AR ARE F71gU

apiVersion: operator.knative.dev/vibeta1l
kind: KnativeEventing
metadata:
name: knative-eventing
namespace: knative-eventing
spec:
defaultBrokerClass: Kafka ﬂ
config: 9
config-br-defaults: 6
default-br-config: |
clusterDefault: ﬂ
brokerClass: Kafka
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182

6]

o

apiVersion: v1
kind: ConfigMap
name: kafka-broker-config 9
namespace: knative-eventing
namespaceDefaults:
my-namespace:
brokerClass: MTChannelBasedBroker
apiVersion: v1
kind: ConfigMap
name: config-br-default-channel 6
namespace: knative-eventing Q

Knative Eventing9] 712 B 27 Z2=dYt}.

spec.configoll x| 4" AL F7}

1
4
o,
2
filo
N
o
1]
4
32
o)y
L
i)

config-br-defaults -4 W2 spec.config 44 == H 27 2= AASA 2=
BE79 71 A S AR FY.

Ze2H A 718 B2A S FAYU o] ool A Ze2He] AR B 2
@2 7@ 2 Kafka 9o,

kafka-broker-config 74 -2 Kafka B 27 9] 7] 2 A4 & A A Fc}. "7 g4
2" Ao Katka B27 AAQ FAL Fx344A 2.

kafka-broker-config 74 9 o] &) 3= Ul g 2w o] 2}

Hd2so]l 2 W 7| HE A FP 2 A YY) o] o oA my-namespace U
o Ago)l A9 7B H e 7 ZF A 3L MTChannelBasedBroker QU t}. o 8] 4| 23
ojzo] 7|2 B2A FYPXL FIAS AAZAE F AHFUH.
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©

config-br-default-channel +4 W1 & H 27 9] 7] x4 A2 S AAFU "F71
g ax" AAe "R e Mg Ad 7S FEAHA L.

L9

config-br-default-channel 4 9 o] EAl3}= vl 23 o] 24Ut}

g &so] 28 71 23S A6k S92

4N
i
o
filo
in)
2
¥
i)
v

5.4.6. Kafka 2.2 7]

=294 A4 Knative Eventing vl & 2] 79 Red Hat2 Knative Kafka B2 7] 18 & Al&3l= A
o] =41t} Kafka B2 7= Knative B 2 # 2] Apache Kafka d] o] E]B. 7 & o] Kafka Q1 ~& 2=
CloudEvent= # 3 nyrc}.

Kafka B2 7] dis] A A B * 2] LF(FIPS) 2 =71 |24 3t5 o] U

Kafka H2A Lt o|MlES A 43t2 299 57] 913l Katkast o] €8 52 Fa g o] 2 53l
BzAY Ue Kafkast nrt 2502 SHaL e By 30 ol EelA mde AT
gom yESD F2 2 5 A5 Katka 12 7] 739 G2 o] 4L tha3t 2eU

at-least-once A F ¥ &

CloudEvents S}E| g 8o ©} 2 ol E A
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+Ho

2 3 7hse dolg 9

Knative Kafka B2 # = vlo]ug] = = E X8 35l9] S0] 9= CloudEventsE Kafka gl Z ==
A&t %, CloudEvente] data AF<Fo] Kafka &) 2= 9] gtoll o) 23t

2 o] Kafka g2 =29] slol 2 g gy}

vy 2 = CloudEvent &4
Kafka 2.2 7] A}l-g-of o g zHA )

enzA RS F=

sH41 A1 <.
54.7. 712 B2 7

FHHA e

Kafka B =7 A
OpenShift Serverless vl £ 7} Kaftka B2 #H & 7] &
AL = =)

2t & shE AHE-sho] Kafka 7wk B27 & A4

AHA %
5.4.7.1. YAMLS A}-§-3}o] Kafka 227 44

YAML 511 &

o7 A 7153

AH&-8lo Knative =]
Broker Qo yxA

228 AR AAH APIE ALgatnz S Ao AL A
W0 S F eItk YAMLS AHg sho] Kafka 1271 S 414 stel
EE A 9sl= YAML 5122 A 3 o} oc apply 43

AP 87 AV

LS

< Abg-ste] 2 galof gtk

OpenShift Serverless Operator, Knative Eventing, KnativeKafka A8 =} & o] 2] & 27}
OpenShift Container Platform 22 2=g ol A x5 o] A HUh

Z 2 A EEZ QA3 A OpenShift Container Platformo 4] o Z&]Alo] A @ 7)€} 92 =
sEAASE W AE3 4T % A3o] e ZE2AE AT F AFHT
[}
OpenShift CLI(oc)7} A ] 5 o] 54Ut
Azt

0|

Kafka 7|9 B2 74 & YAML 3¢ =2 A A o).

apiVersion: eventing.knative.dev/v1
kind: Broker
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https://access.redhat.com/documentation/en-us/openshift_container_platform/4.12/html-single/serverless/#serverless-using-brokers
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metadata:
annotations:

eventing.knative.dev/broker.class: Kafka 0
name: example-kafka-broker
spec:
config:
apiVersion: vi
kind: ConfigMap
name: kafka-broker-config 9
namespace: knative-eventing

H=27 Sd2dUth. AR skA] fod B27= S92 A7 #A4d U= 7]
2 S8 AU Katka B2 7] 2 AH&-steH o] g2 Kafka of oF o}

Knative Kafka 21 712) 713 740 @l xh. o 74 W& 27128 welvh 2ol 2
Hol A Kafka 827 71%< @488 o 448

Kafka 719} ¥.27] YAML 521 2 5 §-g k.

I $ oc apply -f <filename>
5.4.7.2. 9]} 2] Kafka 4] & Al-8-3l+= Kafka B 27 A A

A W FAE QA5HA BT Katka B2 7S ALESHeE g4l 9|24 0 2 22 9 Kafka 4
£ AH-E F A HF U o] & 93l A= kafka.eventing.knative.dev/external.topic 2 & A}-&-3l+=
Kafka Broker 2 B A E £ A A 3] o} ).

A 8T A

OpenShift Serverless Operator, Knative Eventing, KnativeKafka A8 =} & o] 2] & 27}
OpenShift Container Platform 2] g A x5 o] JFUY .

Red Hat AMQ Streams 9} 772 Kafka 91 28 * o] A4 A 5= 9 o 1 Kafka A& A A

AFYrh
[}
Z 2 A EE A A} OpenShift Container Platformol 4] o Sz Alo] A 2 7|} Y=
EE A=Y AAEG 9T 9 Adle] de ZRAE AT = AFU T
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OpenShift Container Platform 4.12 A ¥ 2] =

OpenShift CLI(oc)7} 2 ] 5] o] 91Ut}

Az}
1.
Kafka 7]vt B2 75 YAML 9 2 A3
apiVersion: eventing.knative.dev/v1
kind: Broker
metadata:
annotations:
eventing.knative.dev/broker.class: Kafka 0
kafka.eventing.knative.dev/external.topic: <topic_name> 9
B2y FY2dUth QSR god BaAEs Fe2H AAr A U= 7]
B S5 AU Katka H2 7] & AHE-3te] W o] g2 Kafka o oF gt
AH8-3t2] = Kafka & 5-9] o]l 94Ut
2.

Kafka 7]t B2 7 YAML 3 & 2 8.
I $ oc apply -f <filename>

5.4.8. Knative Kafka<¢] ® ¢l 724

Kafka 22 2H = dutz o 2 TLS == SASL Q1= v & A1831e] RS g1t} TLS == SASLS
Alg-5la] B 5 % Red Hat AMQ Streams S 2] 2HoA A55l == Katka 27 = Q@ +A4S F
JdHY

SASL3} TLSE =7 o7 &4 stst= Ao F5Uh

-
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5.4.8.1. Kafka 2.2 7] 9] O3 TLS 215 74

TLS( Transport Layer Security )= Apache Kafka Z2}o] 1 E 2 A 1] oA Knatives} Kafka 7+ &
2L A5l AFS Y&l AL U TLSE Knative Kafkaol A A 4= o3 Eg 9 o353}
Ll Raanh

A 27 A

[}
OpenShift Container Platformol] g S8 28 £+ A& A A Ado] glojof .

OpenShift Serverless Operator, Knative Eventing, KnativeKafka CRo] OpenShift
Container Platform =2 2g o] 4 X5 o] 2y &1t}

[}
xZ 2 A EEZ QA3 A OpenShift Container Platformol 4] o Z&]Alo] A @ 7)€ 92 =
cEAAStE W AE3 4T 2 A3o] e ZR2AE AT = AFHT
[}
Kafka 22| =F CA Q154171 .pem HA 2 A 7F = o] JFUo
[}
Kafka 22 =F Z2to|AE Q1549 7171 .pem U 2 A5 o] AFUTH
[}

OpenShift CLI(oc)ES A X3 o

Az

knative-eventing ] ¢} 25 o] 204 Q1FA] FU S A|AZ o2 HAAJT].

$ oc create secret -n knative-eventing generic <secret_names \
--from-literal=protocol=SSL \
--from-file=ca.crt=caroot.pem \
--from-file=user.crt=certificate.pem \
--from-filezuser.key=key.pem

7] o] & ca.crt,user.crt, user.keyE A2t} o] k& HAASHA] npd Al L.
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KnativeKafka CRS AR 131 H 2 7] A9 B otd] F %= F715HY ).

apiVersion: operator.serverless.openshift.io/vialpha1
kind: KnativeKafka
metadata:
namespace: knative-eventing
name: knative-kafka
spec:
broker:
enabled: true
defaultConfig:
authSecretName: <secret_name>

5.4.8.2. Kafka 2.2 7] 9] tJ 3 SASL 215 74

SASL( Simple Authentication and Security Layer )2 Apache Kafkaol 4] <152 €3] AL&g Yt}
Z e 2Eol A SASL Q152 AHg-3h= A9 A8 A= Kafka 28] 2 9 5413517] 93] Knativeol] 135 3
BE AFslol @t 22 A] God oM EE A AY AT F FUH T

A 27 A

[}
OpenShift Container Platformel] tj 3t 22 2~ ¥ £+ A& A& A Ao] glojof .

OpenShift Serverless Operator, Knative Eventing, KnativeKafka CRe] OpenShift
Container Platform =2 2g o] 4 X5 o] 2J&1 ]

=2 A E 2 A4 A OpenShift Container Platformol 4] o Z&]A o] d & 7]€} a2
EE A= U AET 9T 9L Ao Jde Z2ZAHEJ A= F AFHT

Kafka 22 ~¥ 2] AH47} o] 83 ¢35 7F AUt

A} SASL W] 71 =S A9 @41 tHel : PLAIN,SCRAM-SHA-256 = SCRAM-SHA-
512).

TLS7} @4 35t9 79 Katka 221 2H 9| ca.crt 9154 31U = J a3
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OpenShift CLI(oc)ES A X3 .

A

knative-eventing W] ¢} Zsjo] 204 Q1FA] FU S A|AZ o2 HAATT].

$ oc create secret -n knative-eventing generic <secret_names \
--from-literal=protocol=SASL_SSL \
--from-literal=sasl.mechanism=<sasl_mechanism> \
--from-file=ca.crt=caroot.pem \
--from-literal=password="SecretPassword" \
--from-literalzuser="my-sasl-user"

7] o] & ca.crt,2} 5, sasl.mechanism 2 A} &3t t}. o] 72 HA SR vl Al Q.

38 CA 3549 g7 SASLE AH&-sted AlA3lS A2 o ca.crt 5 thal
tls.enabled=true Z & 2& A} &3 o T} o E 51 23 245U

$ oc create secret -n <namespace> generic <kafka_auth_secret> \
--from-literal=tls.enabled=true \

--from-literal=password="SecretPassword" \
--from-literal=sasIType="SCRAM-SHA-512" \
--from-literalzuser="my-sasl-user"

KnativeKafka CRE AR 5131 B2 A AFke] Bt A2 E S ).

apiVersion: operator.serverless.openshift.io/vialpha1
kind: KnativeKafka
metadata:
namespace: knative-eventing
name: knative-kafka
spec:
broker:
enabled: true
defaultConfig:
authSecretName: <secret_name>

5.49. B2 7 #<|

Knative(kn) CLI= 71& H=27]& dsta 4= bl A8 = A= 9% S AT
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5.4.9.1. Knative CLIZ A} &3l 71& B =27 JU¥

Knative(kn) CLIZ A}8-3le] B2 AE Ud3A 7h431E 2 F A3 2 ALEA Qg o] 271 Al g-gY
t}. kn broker list @ % 2 A}25}o] Knative CLIE A} &35le] S8 2HQ 7|ZE HEASE UYEST 5 &Y
=1

A 27 A

OpenShift Serverless Operator 2 Knative Eventing©] OpenShift Container Platform
ZeE&Hol AA o] AU

Knative(kn) CLIZ7} A X 5 o] 95U}

ZIEBEHA

m
g
41
k9
12
=
k)
k)

I $ kn broker list

2 o

o

NAME URL AGE CONDITIONS READY
REASON

default http:/broker-ingress.knative-eventing.svc.cluster.local/test/default 45s 5
OK/5 True

5.4.9.2. Knative CLI= A} &3}o] 7|E B 27 Ad

Knative(kn) CLIZ A1 §3le] B 272 Agsld 7h431H 3 2 B3 2 AFEA} Qg o] 25 A 3
t}. kn broker describe = & -2 A8 5}o] Knative CLIE A1 £35le] S 8]2H 9 7|ZE B2 A gt AR
£ &9 F A5

A 27 A
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OpenShift Serverless Operator 2 Knative Eventing©] OpenShift Container Platform

2 2o A5 o] A1

Knative(kn) CLIZ7} A X = o] 95Ut}

ZIEBEHA

i

A,

I $ kn broker describe <broker_name>

rr

N8 BEAE AL S BH e o

I $ kn broker describe default

o
i)
2

Name: default
Namespace: default

Annotations: eventing.knative.dev/broker.class=MTChannelBasedBroker,

eventing.knative.dev/creato ...
Age: 22s

Address:

URL: http:/broker-ingress.knative-eventing.svc.cluster.local/default/default

Conditions:
OK TYPE AGE REASON
++ Ready 22s
++ Addressable 22s
++ FilterReady 22s
++ IngressReady 22s

++ TriggerChannelReady 22s
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5.4.10. oWl E A

SJMIEZ}oHE JA7 AEHA G B¢ A &H= oME A v/fHFE +A4 S 5 dFUh
dead letter sinkE ¥3tsto] oWl E A w755 FASHH o|HlE A2 ALGHA X3 ojHES
OAl S = dFUth 29 o AEHA &2 o|HET AHA P YT

5.4101. A2 2 B 27 U3 o] E AD 52 9 &

chera A

NE

B2 §PosoWE A

oy

£ 98l 2 Aol A B2 o] &

5.4.10.1.1. Knative Kafka zljd @ B &2 7]

olWl E7} Kafka A|'d =& B 27 2 z}0A AF3F

o= E2024 =2 39
duth. &, o] M E 7} Kafka A W] Kol b 3HA] #] 74 =] o]

A
=4

FAAZ G2 BEH Z=2 S8 A$ oW E = A AZHA Loy FAE dZAsH7] S8l
AHEA 7 GAE T3 s oF gy

5.4.10.2. LA 7153t oMl E AG uj 7 H S

oME AL A oh RS E THE 5 AFU T

[e

dead letter sink

oME7L AL 5 ¢gom A H oWl E A A0 45 %= deadLetterSink A2 v | HF=
T 4= Jd<5Urh. dead letter sinkol] A7 5#] ¢k& o]l €7} 2kA] g t}. dead letter sink=
Knative A 1] 2=, Kubernetes A 8] 2 === URI¢} 7+-& Knative Eventing A 3 Al kS F535l= F4
AR 7hser L HA EQIY.

retries

AAE A QRS2 A5 3H0 2 A 31e] o]ul E 7} dead letter sink= H4-5]7] Ao A
2 retrysilof 3= A4 342 AT 5 Y5

back off delay

backoffDelay A2 wi7/f H+5 A ste] A3l 3 o|WE ADF S AAXE357] Ao A AAS
x4 & 4 A &Yt backoffDelay vl 71l H4=2] 717--& ISO 8601 F 4] & AL&-3to] A AU &
0] PTISE 12 A4S A4 A
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back off policy

backoffPolicy A2 vll7]] A& ALl AX = AAS AAF S = dFYT A A S linear =
= exponentialZ X & 4= J&HFUth linear M = JA S Al g5l= A Mox XA
backoffDelay * <numberOfRetries><} 5 < 3+ t}. exponential @ ¢ 3= & A S A}1-8-3}
= A A8 backoffDelay*2A<numberOfRetries> ¢} 5 g }.

flo

rr
)
o
o

5.4.10.3. o|Hl E A w7l H G LA o

BAEIAA MG, ANB2AHE QBAE gt o|E AG v/ iFE FAAT F A5t B
ZAEE D AT o|NE A viAAFE FAAst= A5 oleld /e T LEA E i3]
ARA EAA E=EANBATaRA0Z AagUch. HaA £ Ado] AL QA= EgA £E=
AB2APA Ui ol E AG /A5 E AT = dFUh

et

Broker 2 H A E o] o]

apiVersion: eventing.knative.dev/v1
kind: Broker
metadata:

spec:
delivery:
deadLetterSink:
ref:

apiVersion: eventing.knative.dev/vialpha1
kind: KafkaSink
name: <sink_name>

backoffDelay: <duration>

backoffPolicy: <policy_type>

retry: <integer>

Trigger @ H A E 9] 4]

apiVersion: eventing.knative.dev/v1
kind: Trigger
metadata:

spec:

broker: <broker_name>
delivery:
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deadLetterSink:
ref:

apiVersion: serving.knative.dev/v1

kind: Service

name: <sink_name>
backoffDelay: <duration>
backoffPolicy: <policy_type>
retry: <integer>

Channel 2. B A E 9] o]

apiVersion: messaging.knative.dev/v1
kind: Channel
metadata:

spec:
delivery:
deadLetterSink:
ref:
apiVersion: serving.knative.dev/v1
kind: Service
name: <sink_name>
backoffDelay: <duration>
backoffPolicy: <policy_type>
retry: <integer>

Subscription 7] ] <]

apiVersion: messaging.knative.dev/v1
kind: Subscription
metadata:

spec:
channel:
apiVersion: messaging.knative.dev/v1
kind: Channel
name: <channel_name>
delivery:
deadLetterSink:
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ref:
apiVersion: serving.knative.dev/v1
kind: Service
name: <sink_name>
backoffDelay: <duration>
backoffPolicy: <policy_type>
retry: <integer>

5.4.104. EC] A2 oWl E A &4 A

Katka B27 & Aot 49 EANA oiE A2 ollE Y A4S 74 5 AU th

A 27 A

OpenShift Serverless Operator, Knative Eventing, Knative Kafkaz} OpenShift
Container Platform =2 2€ o] 4 X5 o] 2y &1t}

[ ]
Kafka H2 7= S8 2HAA AL 7 A =S 4 3tem Katka B 27 S A A5
[ ]
x 2 A EE QA3 A OpenShift Container Platformo 4] o Z&]Alo] A @ 7)€} Y2 =
=S AAs= T AAT 4T 2 Ado] = Z2AE AAET F AFUT-
[ ]
OpenShift(oc) CLIE 4 =] 3 54 .
Azt
1.
Trigger S B Al E 5 A A 317U 474 5132 kafka.eventing.knative.dev/delivery.order 4
< A4 Y.

apiVersion: eventing.knative.dev/v1
kind: Trigger
metadata:
name: <trigger_name>
annotations:
kafka.eventing.knative.dev/delivery.order: ordered
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ALH e 2vAAF 1Fg2 g3 2FyH

A7 AR HA S

A7 AR EHA G v A= g 0 2 A A
S UIA A& At vk &8 R Y Y

i

FASHEA A7 AAFHA &

ordered

%=A17} A A 9 AH] A= CloudEvent %520] A 32 Q1
o WAIA & AE37] Aol b 7] FQ &8 AE 2Ry

-

718 FE RS A7 AR HA S5

Trigger S VA EES

X
oo

sy
I $ oc apply -f <filename>

5.5. TRIGGER

551. EgA /M8

BE7E ETAY 3 o|flE L£20|x oWl E AR ol ES ALl b AL = A&} o]
WE=HTTP POST @ J 0 = o|WlE A2dX HEAZ AFPUth oWl EV} B2 A Y3t EF
71 & A3t CloudEvent £ 0= HE 3oL o]l E A 0] HTTP POST 23 o2 A4 5= A5y
o}

O Events

Trigger [ ) ( ) } .
o e app‘IEd)

2 -1—-—2 —p Broker

e \—> Trlgger 1

(filter applied)

196


https://github.com/cloudevents/spec/blob/v1.0/spec.md#context-attributes

5%&.EVENTING
Kafka 8272 AHg3ts 49 EgACNA olllE Y=2 o|ilE Ad &4 2 FAT F Y& =

g7 o] o E A &4 78S FExA Q.

5.5.1.1. Eg] A9 oWl E AG x| A

Kafka B 27 S ALg 3t 49 EdACIA olllE Ja2 ol e AT 242 TS F A&

A 27 A

OpenShift Serverless Operator, Knative Eventing, Knative Kafkaz} OpenShift
Container Platform =2 2€ o] 4 X5 o] &1t}

[ ]
Kafka B2 7]&= S 2HA AH8S F =5 24 stH ™ Katka =75 AP A5t
[ ]
2 A EE A3 A OpenShift Container Platformol A ol Z&]A o] 2 7€} a3 =
EE AU AEE AT 2 Aol e Z2AE QAT F AdFHY.
[ ]
OpenShift(oc) CLIE 4 =] 3 F54 .
Azt

Trigger S B Al E 5 A A 317U 474 5132 kafka.eventing.knative.dev/delivery.order 4
< AR T,

apiVersion: eventing.knative.dev/v1
kind: Trigger
metadata:
name: <trigger_name>
annotations:
kafka.eventing.knative.dev/delivery.order: ordered

AL LA AT 2L b33 25U

A7 AR HA S

A7 AR AR e v A= A-T QA A2 5 FASAA FA 7D HA &
L HIA A& At vk &8 R Y Y
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ordered

A7} A1 G ¥ 28] &A= CloudEvent #5219 4
o WA A S Agsh7] Aol t7] S &v| A LMK

oL
o

A
1 v
AU,

-

718 FE B2 A7 AR HA S5

Trigger S HAES

X
oo

Fuh
I $ oc apply -f <filename>

5.5.1.2. 05 24

5.5.2. ) Z&A EA AA

OpenShift Container Platform 9| £& & A18-31A 7443t s 1 2 #A Q ALEA QI HE o] 25 Al F
sto] EZZE A4 2 5 54Ut Knative Eventingo] 2] 2F o] X Ho] HE7E AA F 4 2
S AH8Ete] EFAE AL T + AEUTH

5.5.2.1.q &2 AL35le ETA AA
A 87 A
°

OpenShift Serverless Operator, Knative Serving, Knative Eventingo] OpenShift
Container Platform =2 2g o] 4 X5 o] &1t}

Q&0 2a2ARHU

=2 A E 2 M43 A OpenShift Container Platformol 4] o Z&]A o] d & 7]g} a2
EE ARSI U AET 9T 9L Ao Jde Z2AHAE AT F AFHTH
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Eg7ol dZ2¢ B =27 9 Knative A/ 1] X = 7|8 ojWlE J A5 A IAFU

A=k
1.
Nz} s oA EZZX] H o] X2 o] 5F ).
2.
EdAZEAAT HEA 2 2= AANE o] 53 T 3RS HU. EFA F71 34
o] A F Yt}
3.
EdA F71E 293U
4,
Subscriber ZZ oA A3 E Ad g},
5.
F71E 8934y
A
[ ]
A8 23 o] A= Topology sl o] XA B2 AE o|HE JA0] AdAs= Aoz
IAE 5 AdHFU.
E A 2HA
1.
Nz} oA EZZX] H o] X2 o] 53]
2.
21 B AE FY .
3.

2] AYAE Wit A B2l A g Aag.

5.5.3. Dﬂ o]]}v] E4A Ag}d

Knative(kn) CLIZ A}&3}o] EE] 7/ E AA5IH YAML 3198 &
474 AL A A o] 28 A FFU T

n’.?i
+
%
Fl'F
N
<
£
fin
N
5
&
i
K
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5.5.3.1. Knative CLIZ A} &3}l Eg)| A AA

kn trigger create @ & 2 A}-8-3lo] EEAE AN 5 AHFU

A 27 A

[ ]
OpenShift Serverless Operator 2 Knative Eventing©] OpenShift Container Platform
ZeE&Hol AA o] AU

[ ]
Knative(kn) CLIZ7} A x5 o] &1t}
[ ]
2 A EE A3 7Y OpenShift Container Platformol 4] o] Z ] Al o] & 7]g} YA =
=2 AAG= T AT 9T L A3o] = Z2AE AT F AFUH-
Azt
[ ]

$ kn trigger create <trigger_name> --broker <broker_name> --filter <key=value> --sink
<sink_name>

e EAE AL BEA Y S AHE-5te] default B2 A S A9 AT + dFY
<sink_name>

I $ kn trigger create <trigger_names> --inject-broker --filter <key=value> --sink

NeAoz e nad A4H LE o MES g Had dH A2z A9
e shol FEANA QelH 7%

o
e
)
o

o e} Ay oM ED AT F Ax .

5.5.4. A2 AN A EA A

5.5.4.1. A2 A} 3} AL AL 5] ET A A
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B2AE ET A9 @ o]l E L2oA oWl E JA=R oMl ES A= v AL 4 AFUh
o]MIEEX HTTP POST S 0 2 o|HlE A2 BHEAZ AEHUth o|WIEZ} B2 A AYstH E
2] A& AH23l9 CloudEvent 4 ¢ =2 R 3slal oWl E AFo] HTTP POST 23 o2 A4S 5 A&
Yt}

O Events

Trigger .
et (fllter app‘IEd)

2 -1 —-—2 —Pp Broker
Trigger .
> . ) _— —Pp
Source 2 (filter applied) 1 Sink

A 27 A

[ ]
OpenShift Serverless Operator 2 Knative Eventing©] OpenShift Container Platform
228 AR o] AFU T

QA & 2aA3 F ALA A dFUH-

OpenShift Container Platformell 3t S8 2 ¥ &=} Ato] AHFUh

Knative B2 A& AAAHFU.

TFE2Z A4S Knative A v 22 A A EU

OpenShift Container Platform ¢} &< 9] 2]z} 3}A 9| 4] Serverless — Eventinge =
o3}

H=27 gddA EafAS F71d H=7 9 F4 vl

3
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i
2
lu)
o
v
v

3.
EZA EEA F71E 293

4.
EZA F7 A3} ZANA ET AN g +E5AE AU F52= HEFA A ol

EE $ 438 Knative 48] 29Ut}

5.

F71 2934t
55.5. 9% =9 EA Ud

Knative(kn) CLIZ A& 3] Eg] 7S vydsetd 7042392 233 < AF&-2} e H o] 27} A FF U
o}.

5.5.5.1. Knative CLIZ A}-& 3o 27 g

kn trigger list ¥ 8 & A1-8-35to] S2|2H 9 7|1E EZAE YL + AsUH

A 27 A

[ ]
OpenShift Serverless Operator 2 Knative Eventing©] OpenShift Container Platform
228 AR5 o] AFU

Knative(kn) CLIZ7} A X 5 o] 95U}

A @ ETA 522 A3

g

Y.

I $ kn trigger list

2 o

o
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NAME BROKER SINK AGE CONDITIONS READY REASON
email default ksvc:edisplay 4s 50K /5 True
ping default ksvc:edisplay 32s 50K/5 True

Ae AHgH: JSON 2o 7 | Eg|A £S5 A
I $ kn trigger list -0 json
5.5.6. §H =4 EgA A"

Knative(kn) CLIZ A}8-3le] E2AE A% sha 245193 424 A7 e o] 271 A ZHY]
o}.

5.5.6.1. Knative CLIE A}-8-3lo] EE|A A+

kn trigger describe ™ 3 2 A} 3} Knative CLIZ A}-&3l Ze|2E 9 7]1F Eg A & AR

£ 392 5 st

A 27 A
[}

OpenShift Serverless Operator 2 Knative Eventinge] OpenShift Container Platform
2 2gd AR o] AFUT

Knative(kn) CLIZ7} A X = o] 954}

A7)

ol
ot
o
o
)
ool
i
v
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I $ kn trigger describe <trigger_name>

2 o

o

Name: ping

Namespace: default

Labels: eventing.knative.dev/broker=default
Annotations: eventing.knative.dev/creator=kube:admin,
eventing.knative.dev/lastModifier=kube:admin

Age: 2m
Broker: default
Filter:

type: dev.knative.event

Sink:
Name: edisplay
Namespace: default
Resource: Service (serving.knative.dev/v1)

Conditions:
OK TYPE AGE REASON
++ Ready 2m
++ BrokerReady 2m
++ DependencyReady 2m
++ Subscribed 2m

++ SubscriberResolved 2m

55.7. E8|AE A3 92

EYAE 42 2uy] Aol B2A oME/ BHYHAES EAS Y20 A2 F IFUh
=2 Ad A4 9 4 2E Trigger LM A E o] g 22 Ao 754 2 T

Kafka 4] =Lo]] 9249 Trigger 9 B A E 9] 4]

apiVersion: eventing.knative.dev/v1
kind: Trigger
metadata:
name: <trigger_name> ﬂ
spec:

subscriber:
ref:
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apiVersion: eventing.knative.dev/vialpha1
kind: KafkaSink

name: <kafka_sink_name> g

PEL EFEREERE B RETIS S

KafkaSink ¢ B 4 E o] o] E iU t}.

5.5.8. 9F =4 E4 7 ZHH

EERPEEREE PR E

Knative(kn) CLIS A}-8-314] o]l ES HE Y sHH 7HA3H A 4
EAE A3 o|lES HHA T F

Ut} kn trigger create '8 % 2 A A g & 19 A A8t
AFU

5.5.8.1. Knative CLIE Al-8-3lo] EE| A= o|WIE FHTY

E g A o Ao A= type: dev.knative.samples.helloworld 54 o] &= oWl Exl o]l E A =3
?‘45“—%1‘413}

$ kn trigger create <trigger_name> --broker <broker_names> --filter
type=dev.knative.samples.helloworld --sink ksvc:<service_name>

g 5L AHE3t] oW ES FHA T = YFU T o oA ¢ A = type, source 3
extension 542 AL 5] oMl =2 B Yt WYL ol Fh

$ kn trigger create <trigger_names> --broker <broker_name> --sink ksvc:<service_name> \
--filter type=dev.knative.samples.helloworld \

--filter source=dev.knative.samples/helloworldsource \

--filter myextension=my-extension-value

5.5.9. 9P =4 Eg|A dHlo|lE

Knative(kn) CLIS AH8-3lo] E8] A S Yool E3MA 7HAStE 51 A2 Q1 AHE-=} AE | o] 27} A F
Ay
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5.5.9.1. Knative CLIZ A} &35l EE A dulolE

kn trigger update 8 3 & 57 Z#dl 29} I ALkl E] A0 54 S YUl ES = dFU

A 27 A

[ ]
OpenShift Serverless Operator 2 Knative Eventing©] OpenShift Container Platform
ZeE&Hol AA o] AU

Knative(kn) CLIZ7} A X = o] 95Ut}

=2 A E 2 M43 A OpenShift Container Platformol 4] o Z&]A o] d & 7]g} a2
tE ARSI U AET 9T 9 Ado] Jde ZZAHAEJ AT F AFUT

=2 A2
H2g guel=gd.

I $ kn trigger update <trigger_name> --filter <key=value> --sink <sink_name> [flags]

[e]
EAE dulolEsto] Al o] ES} A 83| AR5t o|HE SA4S FEHP T 5 3
FUth ol 59 type 542 A&7
I $ kn trigger update <trigger_name> --filter type=knative.dev.event
[e]
EZANA BE 54L AAT 5 A&t ol & S0 type 712 Ag3te] 2 54
2 AAT F Ay
I $ kn trigger update <trigger_name> --filter type-
[e]

~sink Wi A W5 AHg-sto] E2A 9 ol ME Y8 VAT 5 AFU T

I $ kn trigger update <trigger_name> --sink ksvc:my-event-sink

206



57 EVENTING

5.5.10. 9 Z =04 E A 2

Knative(kn) CLIZ A}-§-3lo] E] A S 2HA| 81 7h431E 31 2 32 Q) ALg-7} Qg s o] 27} Al 3P Y]
o}

5.5.10.1. Knative CLIZ A} &3l EE| A 2HA)]

kn trigger delete & 2 A}-8-3lo] EE|A

i

A

e

%2
gy
i
k)

<
T

A 27 A

[ ]
OpenShift Serverless Operator 2 Knative Eventing©] OpenShift Container Platform
228 AR o] AFU

Knative(kn) CLIZ7} 2 X 5] o] 954t}

= 2 A e = QA3 7 OpenShift Container Platformoj| A o Z&]Alo] A 4 7€} Y=
AAste v AE3 9T 9 Ao] e Z2AE QAT 5 dFY

(r
i

Z2A 2

o
ol\

7E EAZS YL G
I $ kn trigger list

EA7 Y o] EAEA FEA AU}

e
i)
L
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I No triggers found.

6. A
56.1. 4@ 2 A BA239A4

AL G oME A 9 A& AFS Foste AR A FAazQUth oWl E 22 EE A
A e] A2 oM ET A EHE Hlﬂ_éﬂﬂ g AHg-3he] o] 8 g oW EE o] 8] Knative A H] = E=
ZIet Aaz Bl 5 &Yt

Events

v

Source 1 ‘ Subscription 1 -2 — 3 —p

\— 1—3 —p
Channel
T

Source 2

v

Subscription 1 -2 — 3 —p Sink

A 4% += Channel @ BEA E S 9l 2¥l A 3)sla] 2198 WA 3}3L Subscription 2 B A E o] 4]
delivery AlgS FA3te] AAF A= SIS +43F F dFU

Channel 2 B A E = A A3l Fo|= W7 42 Webhookol|A 712 AQd 3£3 L 7]uto 2 Channel &
HA E ] A9 spec.channelTemplate 745 57184 . 9 & E°] InMemoryChannel 7] & 7@ 9
73¢ Channel S B A E = t}-5-3} ZH5U

apiVersion: messaging.knative.dev/v1
kind: Channel
metadata:
name: example-channel
namespace: default
spec:
channelTemplate:
apiVersion: messaging.knative.dev/v1
kind: InMemoryChannel
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a9 gL Ad AEE 794 spec.channelTemplate 74 ol wa} g A3 A2HAE QA ).

spec.channelTemplate 42 A}-8-217}1 obd 7] 2 22 W] AU Z9] o8] AA =7
o] A Fol= AT = ASFUT

ol | AYEFE 9] oA ¢ §A AHE-sHA Ak A A A2 7} InMemoryChannel A2 o] 2} = + 7} 2]
BAEZ AAPUL T 7|2 QD 7L AHE5HE Z2-¢ InMemoryChannelo] 3 o] 258 '@
Z ZAIg Yt} o 2 So] Knative KafkaZ A}-&31'd KafkaChannel x]'2 o] A4 f4rt}.

A Q@ NBE2IHAS AHEA7F A S AE QB A Eo BALS I A Ad o] FH E vty 5
EE5 AMEA7E AR AE QHAE JH & ARSI ZEA 9FS A

5.6.1.1. A< +3 793

InMemoryChannel 2 KafkaChannel A2 & -2 OpenShift Serverlessol 4] 7] &2 ¢35 A&
T JdHFUH

-2 InMemoryChannel 53 A29] tj & A g+ A13Y o}

[}
ol E &AL AlFHA ¥5Hh Pod7t th-e A &3 Podo] oWl EX: &P Y.
[}
InMemoryChannel 3| ‘2o A = oM E 9 A & XA 1A Zorz dF AdoA F 79
OJME & FAlo A 5t= A F o IMNEE &4 o AARlel FEAA A2 + AFU
[}

TE5A7E o lHIE S ARSI 7| 24 0 % AAF S A =35HA Z51 ) Subscription 2
A E o] delivery At¥S 735t A-AF A= 55 A4S + dFUTH

5.6.2. A2 AA

AQe g oy

_1

HE A

>4_,
N
pr
o,
2
ofy
filo
oX,
lo
ofr

e A A A9l B asduth olilE A2 Ex 4



OpenShift Container Platform 4.12 A ¥ 2] =

2] AR OMEJL AFHA A BAIHA S AHE-3Le] o] g oM EE o] 2] Knative A H] 2 =
ZIgt A3z Bl 5 sy

Events

Source 1 | Subscription _ 1 -2 — 3 —p Sink

\—1—3—>
T

Source 2 b Subscription 1 -2 — 3 —p

Channel

A 4= += Channel R BAE % Q128 2 3}3)0] 222 A4 515l Subscription 9 H 2 E o] A]
delivery A4S FAsto] AAE Ae A5 74T + dHyh

0:

5.6.2.1. 9 E& 2 A1 L3519 A AA

OpenShift Container Platform ¢ Z& 2 A1&31d 2L WA 57 Y&l 7hAa3stE 2 F 33 Q AL
=z} 21 g g o] 2 & A Z3 o). Knative Eventingo] 228 2Ho| AXHH ¢ ££2 AHE35l] AL AA
o %= lruh

A 27 A

[ ]
OpenShift Container Platform ] <] 2 291354

OpenShift Serverless Operator 2 Knative Eventing©] OpenShift Container Platform
228 AR o] AFU

A A 3 711} OpenShift Container Platformol| A o] Z2]Alo] A 2 7|g}l Y3 =
A 9T 9 Ago] J= ZZAEo AT 5 AQFUT

o

fe It
i) il

_x£°=

A} o)A +371 - Ad = o] F e
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2.
8 55014 442 Channel L BAE {35 A9 gyt
3
Ad< 293U
s
°

EZZA H oA 2 o] Fst Ado] A=A A

@@® in-memory-channel Actions
Details Resources

IO|O |0|0 Event Sources

HOII 11O1I

& in-mem...hannel

Subscribers

5.6.2.2. Knative CLIE A}83l A3 A A

Knative(kn) CLIS A}-8-3to] A|2& AAsHA YAML 51 & A4 $£38h= ARt o 2h43siH 3 4
A QA A2 A A o] 25 Al @Y T kn channel create B & & AH8-5to] Ad S B4 + AwY

®

A 27 A

[ ]
OpenShift Serverless Operator 2 Knative Eventingo] 22 2ol A X5 o] gJ&FYt).
[ ]
Knative(kn) CLIZ} A x5 o] 51t}
[ ]
z 2 A EZE A3 A OpenShift Container Platformo A ol Z&]A o] 2 7€} a3 =
=2 A4S E o A T % Ado] Y TEA = A2 5 FYTh
27
[ ]

AdS ALY
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oY

ol

I $ kn channel create <channel_names --type <channel_type>

A % = AE Aol A vt 218 A 91 A= Group:Version:Kind g4 2 2 X3 oF g
1= =3 InMemoryChannel 2 BA EZ A 5= QF1 ).

$ kn channel create mychannel --type messaging.knative.dev:vi:InMemoryChannel

2 o

o

I Channel 'mychannel’ created in namespace 'default'.

Aol EAlSEA Selstelw 1E AR e YA 222 A

$ kn channel list

2 o

o

kn channel list

NAME TYPE URL AGE READY REASON
mychannel InMemoryChannel http://mychannel-kn-channel.default.svc.cluster.local
93s True

A 2

g AP

I $ kn channel delete <channel_name>

5.6.2.3. YAMLS AL&3to] 7] 2 78 a)d A A
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YAML 31 & AHg-3sto] Knative 2] &8 AAstH Add oz  AA 7hsd o=z AdS A

A 27 A

[ ]
OpenShift Serverless Operator 2 Knative Eventingo] 22 2| A X5 o] 95Ut

OpenShift CLI(oc)E A X ¥4 .

Z g2 A EZ A3 A} OpenShift Container Platformol 4] o Z2]Alo] A @ 7|g Ya=
EE S H AE3 4T % Ado] e ZR2AE AT F AFHT

Channel 2 B A E & YAML 5t = A3 ).

apiVersion: messaging.knative.dev/v1
kind: Channel
metadata:

name: example-channel

namespace: default

YAML 9 & & &3t
I $ oc apply -f <filename>
5.6.2.4. YAML & A}8-3}o Kafka z'd A

YAML 51912 A}g-3to] Knative 2] 2222 A4 sh A =loz 9 Ad 7hsd HAox A2 4
W& 4 9 A APIZ AHg-FIth Kafka 2192 44 sto] Kafka 741o1 41 291 5-= Knative
Eventing 21 @& AA T 4 &Y. YAMLS X185l Kafka x2S A A 512 KafkaChannel 2.2
Mg Yelshe YAML 522 44 @ th oc apply 32 AHg-ste] 2galof gtk

A 27 A

[ ]
OpenShift Serverless Operator, Knative Eventing, KnativeKafka A1-&2} A o] 2] & 27}
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OpensShift Container Platform 2] g A x5 o] FY .

[ ]
OpenShift CLI(oc)ES A X3 .
[ ]
z 2 A EZ AA A AU OpenShift Container Platformo A o] Z2|Alo] A 2 7[e} Ya=
EE A= Ade 9T 4 Agto] Y= T2 A Eof AT 5 AdFH T

KafkaChannel 2 BEAl E = YAML 32 = A A o).

apiVersion: messaging.knative.dev/vibetal
kind: KafkaChannel
metadata:
name: example-channel
namespace: default
spec:
numPartitions: 3
replicationFactor: 1

OpenShift Serverless2] KafkaChannel ¢ H 3] € o] o] 3t API2] vibetal
HAT AP U o] AL ¢ o] F AHEHA Foru = o] APIC] vialphal ¥
AL A3 uhal A 2.

KafkaChannel YAML 3} & 283}

I $ oc apply -f <filename>

5.6.2.5. t}5 &4

[ ]
AL e AT T oME JAM AR 2 FE5kT o MES 4T 5 gl HHsag4

2 AP

OMEsL olWE Y2 AGHA B A HEHE ME AL ANFE T4 T
oME A W ANSG 74 oS FEAYA L.

214
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5.6.3. 712 A2 A

default-ch-webhook A ¥ & A}-8-3}o] Knative Eventing?] 71 & a1d 7+ 2 XA T 5 AHFU .
A Fel2E BE st ol vdasol 2 712 Y AL AR T 5 A A
InMemoryChannel 2 KafkaChannel 28 3 o] x|}

5.6.3.1. 7|12 A2 & 7A

A 27 A

OpenShift Container Platformol] o & #2]z} @ 3ko] Y&t}

OpenShift Serverless Operator 2 Knative Eventing2 &2 g A XA 5.

Kafka 2122 7| & A2 £33 o =2 A18-31#H = 2HJ KnativeKafka CRx: A ] &) of gt
Ut

KnativeEventing A1-& 2} A o] €] 425 44 3} default-ch-webhook ++4 9 o] o g +
A AR ARE F7HgY Y.

apiVersion: operator.knative.dev/vibeta1l
kind: KnativeEventing
metadata:
name: knative-eventing
namespace: knative-eventing
spec:
config: ﬂ
default-ch-webhook: 9
default-ch-config: |
clusterDefault: 6
apiVersion: messaging.knative.dev/v1
kind: InMemoryChannel
spec:
delivery:
backoffDelay: PT0.5S
backoffPolicy: exponential
retry: 5
namespaceDefaults: ﬂ
my-namespace:
apiVersion: messaging.knative.dev/vibeta1
kind: KafkaChannel
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spec:
numPartitions: 1
replicationFactor: 1

spec.configol] A =3

it
-
oX
filo
m
X
et
-
oX
2
il
N
oX
et
+
0
|y
L
e

default-ch-webhook 74 W& A}-85lo] Fe]2FH E& 3} o] AH9] U] ¢ 25 o] 24
g 7l2 Ad FaS AR S = dFuh

Y28 F£F 712 A2 53 7AYUL o] dAldA S 2He Ud 712 A 7
& -2 InMemoryChannel$] U t}.

Y d2sol 2 Wbele] 712 A §F 7+ YUt o] oA o4 my-namespace | ¢
¥ o]l 29 718 Ad 3L KafkaChannelg] 1 t}.

Ul g Lol 28 71238 7+Ashd 828

AN
i
o
tllo
M
2
L4
L
o

5.6.4. Knative Kafka ' ¢] B oF A

5.6.4.1. Kafka A 2 2] TLS 215 +4

TLS( Transport Layer Security )= Apache Kafka Sz} o] 2l E 9 x| v A Knative<} Kafka 7 E
AP S g3 3tet AF2 g8 AT TLSE Knative Kafkaol A A9 E &= 423 EAY ¢33}
YAy

A 27 A

[}
OpenShift Container Platformo] o] 3t &2 ~H T

e

2§ #al A Aol glojof Fuich.

OpenShift Serverless Operator, Knative Eventing, KnativeKafka CRo] OpenShift
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Container Platform =2 2€ o] 4 X5 o] &1t}

=2 A E 2 A4 A OpenShift Container Platformol| 4] o Z&]A o] d & 7]€} a2
EE A=Y FET 9T L d3o] A Z2A E0 AT = JHFU

[ ]

Kafka 22 =€ CA 21547l .pem Y = 2 7F= o] JFHT-.
[ ]

Kafka 22| ~E Z2o|AE Q154 9} 7171 .pem #A = A F = o] JFU
[ ]

OpenShift CLI(oc)E 4 X ¥4

el

BELS DES BES RINERENEP EP PR

.

hia

$ oc create secret -n <namespace> generic <kafka_auth_secret> \
--from-file=ca.crt=caroot.pem \
--from-file=zuser.crt=certificate.pem \
--from-file=user.key=key.pem

7] o] & ca.crt,user.crt, user.key S A2t} o] k& HASHA] v A L.

KnativeKafka A} &=z} A 2] 8] A2 AZAL A &g o).
I $ oc edit knativekafka
AR D A A9 Y|P AT o]l 25 FXHP.

apiVersion: operator.serverless.openshift.io/vialpha1
kind: KnativeKafka
metadata:

namespace: knative-eventing

name: knative-kafka
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spec:

channel:
authSecretName: <kafka_auth_secret>
authSecretNamespace: <kafka_auth_secret_namespace>
bootstrapServers: <bootstrap_servers>
enabled: true

source:
enabled: true

Fx

HEZEY Mool dA 8= XES AF 3 oF F

o=

i

W thest 2

Iy

Ut

apiVersion: operator.serverless.openshift.io/vialpha1
kind: KnativeKafka
metadata:
namespace: knative-eventing
name: knative-kafka
spec:
channel:
authSecretName: tls-user
authSecretNamespace: kafka
bootstrapServers: eventing-kafka-bootstrap.kafka.svc:9094
enabled: true
source:
enabled: true

5.6.4.2. Kafka =l'2 ¢] SASL Q15 +4

SASL( Simple Authentication and Security Layer )2 Apache Kafkaol ] Q1% < ]3] A&g Yt}
F& 2HolA SASL 2152 AH8-31= A9 AH&A= Kafka Z 2] 2 9 541317] 9138 Knativeol 135 3
BHE AFslol Ut 28K & oW o|MEE AP} A Y AT F sy

A 27 A

[}
OpenShift Container Platformol] tj 3t S 2] 28 == A& Az A o] Yojof ghrh.

OpenShift Serverless Operator, Knative Eventing, KnativeKafka CRe] OpenShift
Container Platform =2 2€ o] 4 X5 o] &1t}
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[ ]
=z 2 A e = QA3 7 OpenShift Container Platformoj| A o Z 2] Alo] A A 7€} a2
=2 AAG= T AT 4T 2 ARo] = Z2AE AA2T F AFUT
[ ]
Kafka &2 =€ 2] AH&-# o] &3 4271 sU
[ ]
A28 SASL Wl AY FS A9 35 tl(od: PLAIN,SCRAM-SHA-256 *=+= SCRAM-SHA-
512).
[ ]
TLS7} &4 3t9 A% Kafka 22 2~€ 9 ca.crt Q1Z 4] A= A Qo).
[ ]
OpenShift CLI(oc)ES A X3 .
Azt
1.
A )9l 25 o] 2o A AFA st e A= oz AT
$ oc create secret -n <namespace> generic <kafka_auth_secret> \
--from-file=ca.crt=caroot.pem \
--from-literal=password="SecretPassword" \
--from-literal=sasIType="SCRAM-SHA-512" \
--from-literalzuser="my-sasl-user"
[ ]
7] o] & ca.crt,2+$, sasl.mechanism 2 A& 3t} o] 2+& WA SA] vl Al 2.
[ ]
8 CA A5 A 9t 7 SASLS AHg-aleld A5 A4 % o cacrt 15 )2
tls.enabled=true Z & 2= A} &3 oF T} o E 51 23 245U
$ oc create secret -n <namespace> generic <kafka_auth_secret> \
--from-literal=tls.enabled=true \
--from-literal=password="SecretPassword" \
--from-literal=sasIType="SCRAM-SHA-512" \
--from-literalzuser="my-sasl-user"
2.

KnativeKafka A} =2} A 2] 8] A2 AZAL A &g o).
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I $ oc edit knativekafka

SECEPRETERDECRECE EL 8 1cY

H

apiVersion: operator.serverless.openshift.io/vialphai
kind: KnativeKafka
metadata:
namespace: knative-eventing
name: knative-kafka
spec:
channel:
authSecretName: <kafka_auth_secret>
authSecretNamespace: <kafka_auth_secret_namespace>
bootstrapServers: <bootstrap_servers>
enabled: true
source:
enabled: true

a1

RE2EY AWl X s FES Qs of T

a2

i

Rille o= s

i)Y

Ut

apiVersion: operator.serverless.openshift.io/vialpha1
kind: KnativeKafka
metadata:
namespace: knative-eventing
name: knative-kafka
spec:
channel:
authSecretName: scram-user
authSecretNamespace: kafka
bootstrapServers: eventing-kafka-bootstrap.kafka.svc:9093
enabled: true
source:
enabled: true

57. B 23 A

574. 823 A A AU Az

AL G oHlE YIS AP E F oHlE AG S %‘a‘ﬁ}é‘}‘_ MBI HAS AARE F st A8
23 P AL YA st A2 XA sl Subscription Q HAEZS T35l o|IES AT 5 JFUTH
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5.71.1. § &L A& oo A BT HH 4y

Y B o]HE YaF YYoF 7 oJHE HGES FYIl= A H2FHHL JF I + et
OpenShift Container Platform ¢ Z&2 A} &5} 7152315 7 Z] 72 0] A} <] 0l E] 5] o] 2 Z || &35} of
AB2ZE 0L Yy e 5 dgr]oh

Al 27 A G

[ ]
OpenShift Serverless Operator, Knative Serving, Knative Eventing ¢] OpenShift
Container Platform Z 2] 2= E] o] ¢l x] 5 o] ¢4 1]}

[ ]
g Z&o] 2zg5
[ ]
o] Wl E 3 Z(of: Knative A]H] ) = YL WA HL1]c].
[ ]
zZ 2 A EZ Y43} OpenShift Container Platformoj ] o Zz] o] & & 7]E} Y=
EE YYo= b HEst & W FAsto] Qi ZE A Eo] A2 5= Qg
F=p
1.
N YR} 5} H o A] EFZX] Fo] =] 2 o] & L]
2.

02 WY 5 GUE AL A EAZHHIL AY T

MBAZYHS YH G AL 92 vpps AN E o] Fol iy FIEE Fith B2
g4l F7F 54 o] EAIHL T
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o+
0101010 __.-----&
11011 11011 Add Subscription

e in-mem..hannel

Subscriber Z-Z o 4] ¥ =2 E {€ L]}

P
3
Uy
fly
{
Y
I
£

NEg Yoty LFo] A = Z2 A Eo] EZFZX] HI|oJX] AH]AF A&
Ol AL AJHAZHHL Y AHUL Felslu A HEE A2z FF Zo] A oA
3G AJH] 22 o] A HAFEHHES SA Yy g

oy
ol

AB2ZEH] YYHE EEZR] 2o DL AH] 0] et Ho] HAH ] o] &
ol 5 gzt

Project: knative-eventing +  Application: all applications © View shortcuts =

Display Options  ~ Filter by Resource  + Find by name. /e

@ hello-Smhwd-deployment- £ Running View logs
84df8ddSbb-4fs5z

Revisions Set Traffic Distribution

hello-5mhwd 100%
(& 1010 1010
@ loit 1o @ hello-Smhwd-deployment 0]
@ channel
@ ping-source
Routes
@ hello
ior
meestessssssannaes (] httpy//hello-knative-eventing.apps.ci-in-nq87gdk-
H 100% » d5d6b.origin-ci-int-aws.devrhcloud com &
@ 1 Event Sources
1 @ ping-source
hello-5mhwd 1
O GEB helo Subscriptions
@ channel

@ channel-p3zpro

5.7.1.2. YAML S A}-85}0] ] B2 =84 44
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N W o]HE Y5 YYor F o] E HGEL FYFf= A ELFTHHAL YY T T+ AFH
YAML 5122 A}-§5tof Knative 2] 425 431w 4915 APIE AJ§ 5} 02 A B2 g4 914
Z Z Al gl oZ Yt + Qg YAMLES AFgslo] A/ B2 g HES Y451z
Subscription ¢ H A E Z g o] 5}= YAML 222 P4 st o}2 oc apply 5 32 Al-&3lof -&3foF gr]

=
A 27 AV
[ ]
OpenShift Serverless Operator ¥ Knative Eventingo] &2 2 gl o] {5 o] Q51
[ ]
OpenShift CLI(oc)E & ] g1}
[ ]
Z 2 EZ YA A1) OpenShift Container Platformoj ] of Zz] 7 o] & 7]e} ¢ ==
=5 Yysie o HE I e @ deto] Y= TR E =g = Y
23}

YAML 59 453} t}g 4 AEE of 7]o] BAFgL T},

apiVersion: messaging.knative.dev/vibeta1
kind: Subscription
metadata:
name: my-subscription a
namespace: default
spec:
channel: 9
apiVersion: messaging.knative.dev/vibetal
kind: Channel
name: example-channel
delivery: 9
deadletterSink:
ref:
apiVersion: serving.knative.dev/v1
kind: Service
name: error-handler
subscriber: @
ref:
apiVersion: serving.knative.dev/v1
kind: Service
name: event-display
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CEEEL Y R

©

PEEE DR

=g 7y 4

oJ

o],

o]l E Ag2 9ol 74 Y] o] HFL FE5RA A 5+ gl o]l
Eof o] go] BrYS}=X] 2B 2T F Mo gqrFr]r]. o] g2 FYH AIEE 7 Jl=
o] ¥l £ 7} deadLetterSinkZ F4d 1]t} o]l EZ} A 5 77 o] Wl E ] 74 o] A = 5 =]
07'0 E] /K//’\ Ello]/

o

¢ 77} 7] %1 t]. deadLetterSink z}-2 tjj 3o] o] of g1t}

sl tj 5t 74 9T AN o WET] H G = o iE %
=

H

§=29/1]

YAML 522 58 g1 o}
I $ oc apply -f <filename>
5.7.1.3. Knative CLIZ A}-§ 3} A{HAZHH Y4

IL“Y z] o/y]]E /K]__EE /gl/g]a‘]- ron o]H]]E X]E e .——_'
Knative(kn) CLIZ

Y3l ol= Al HA=

AF&-Sfe] A B2 g HS Yy E YAML 722 =

2 F AR ol A-g =} ol H] 5] o] ~F A g%} 1] C}. kn subscription create F
gajo] BTG Yy 5

gL 4y + gl
o) e ¥ 7950 At} o 71435
A

¢ 229 97 A
Al 27 A G
[}

&z o =
o=

OpenShift Serverless Operator & Knative Eventing ©] OpenShift Container Platform
] =g o 445 0] Y5k

Knative(kn) CLIZ} & X[ 5 o] Q&1

224

= 2 A E Z 44 3 71} OpenShift Container Platformojx] of Zz] 7 o] = 7]el ¢ ==


https://pkg.go.dev/knative.dev/pkg/apis/duck/v1?tab=doc#Destination
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EZ YYol= o FHHe 9 J @Holo] 9= Z2H Eo] A T = gl

Y= Ao AF ke A HL2YH AL YT,

$ kn subscription create <subscription_names |
--channel <group:version:kind>:<channel_name> \a
--sink <sink_prefix>:<sink_names> | 9
--sink-dead-letter <sink_prefix>:<sink_name> 9

--channel2 =] 2] of 5}+= Za}-¢- = o]l EQ] 2 A2F X]Fg1]r]. A d o] 5L A
s oF g} A Y A} &R} g o] ] 220 4] X ¢l S}= 7] InMemoryChannel ] 9 S A&
3fA] &= -7 Channel o] Stoj] =x]°g € 9 7% o) tijsll <group:version:kind>= =7}
s oF g}1]t}. o] & o] Kafka ® ¢ A Y 2] 3¢
messaging.knative.dev:vibeta1:KafkaChannel o] g 1] C}.

©

--sink= o] IEE H G35 of 5} = gj ¥ tf ¥ A g gl 7|2 FH e =
<sink_name>-& A] B = =7 g {7 & A 3l ij] g/ = 5] o] 2o 4] o] o] F 2] Knative 4] v] == &
AU o8 FFA & FHE AIEet] ¥2 7FS AF T 7 AsH -

ksvc
Knative A v] = 9]1]}.
channel
O] 3o 2 A& of 5f= AL Y] of 7]ox]= 7] A 5 F ok FEE
s
broker

Eventing E Z 7 ¢]1]].

48] A}3}: --sink-dead-letter= o] W1 EE {25} x] Z5}= -7 o]l EE AFdof
ol= HZE XGsl= bl AFS T ME & Faf] z9/1] ). z}A] oF 1] &2 OpenShift
Serverless Event A 3~ ¢l B 4] & Ll A L.

gE
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$ kn subscription create mysubscription --channel mychannel --sink ksvc:event-

I display

W
&
L

I Subscription 'mysubscription’ created in namespace 'default’.

L)
ol

Ao] B2 H S =
HBxzYH e }e £88 A

S
m
N

$ kn subscription list

& AP A 5o A ol 7=

22 of
NAME CHANNEL SUBSCRIBER REPLY DEAD LETTER SINK
READY REASON
mysubscription Channel:mychannel ksvc:event-display True

PEEETE RS

[ ]
A B2 H e A g .

I $ kn subscription delete <subscription_name>
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5.7.1.4. Knative CLIE A}-§-3}o] A/ H2ZHH H3

kn subscription describe F T2 A}-§ 5} <] Knative(kn) CLIZ A}-§35}a] E/p]jdoji] A]H A~ 8 H
of gt JuE 28 5 et/ o) Knative CLIZ A1§-51e] A| B2 8 82 d5 ks 7+ YAML 72
2 FgF B AR O 725557 A AR§A 2 o] = E AT .

A 25 AP

[}
Knative(kn) CLI7} & ] 5 o] Ql&1] ]

Ze 2E] o] A28 2z5H 0] Y] gt

$ kn subscription describe <subscription_name>

2 o

W

Name: my-subscription

Namespace: default

Annotations: messaging.knative.dev/creator=openshift-user,
messaging.knative.dev/lastModifier=min ...

Age: 43s
Channel: Channel:my-channel (messaging.knative.dev/v1)
Subscriber:

URI: http://edisplay.default.example.com
Reply:

Name: default

Resource:  Broker (eventing.knative.dev/v1)
DeadlLetterSink:

Name: my-sink

Resource:  Service (serving.knative.dev/v1)

Conditions:
OK TYPE AGE REASON
++ Ready 43s

++ AddedToChannel 43s
++ ChannelReady 43s
++ ReferencesResolved 43s
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5.7.1.5. Knative CLIEZ A}-§3}o] A/ HA2ZHH 1}

kn subscription list 5 % 2 ]-& 3}of Knative(kn) CLIZ A}-§5}o] F&]2E]2] 7]E AJH AL
HE e 5 Q5. Knative CLIE Al-&3]o] A]|BEAFHHE JIspH s s 7 JAF 9 AFERF Q1
E] 7] o] =7} A 3*H 1 ]

A 27 A

[}
Knative(kn) CLI7} & ] 5 o] Ql&1] ]

Fa 2] AE2aY S I

$ kn subscription list

2 o

W

NAME CHANNEL SUBSCRIBER REPLY DEAD LETTER SINK
READY REASON
mysubscription Channel:mychannel ksvc:event-display True

5.7.1.6. Knative CLIZ A}-§ 3} A{HAZHH o] E

kn subscription update F % 7} & &3t Z2] 2= A}-§ 351 Knative(kn) CLIZ A}-§3}of E]n]Yd ojA]
A HA2ZEHHES o] ES = g5 1]l Knative CLIE A& 35} of A HA=Z 8L ¢ b o] Edl= 7§
YAML 722 5 9ldjo] Esh= A1} 6] £8 %02 Fa2] 9l A§ A} ¢lEH o] =& A& g

A 251 AL

[}
Knative(kn) CLIZ| & x] 5 o] Ql&1] ]
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[}
A Bz H ] Y] AT

[ ]
A B2 HHL Y H o] EFL] L

$ kn subscription update <subscription_names \

--sink <sink_prefix>:<sink_names | a
--sink-dead-letter <sink_prefix>:<sink_name> 9

—-sinki= o WE S Agao} 5 YHo)EH 42 NG e FEAL 5 o
& AMg o] 42 L Y 5 AdH T

ksvc
Knative A v] = ¢]1]}.
channel
j3F0 2 A&l of sf= A Y Y] of 7oAl = 7] Y 53 vt FE 5
=
broker

Eventing H Z ] 9J1]}.

WEE g0}

==

€] A}3}: --sink-dead-letter= o] I EE {95} Z5}= 4-¢ o]
8l Y2 E A Yo b AFE T FEF Fa 29/ ol A F 1§ OpenShift

Serverless Event A & G x| & F-Z54 AL

g3

I $ kn subscription update mysubscription --sink ksvc:event-display
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5.7.1.7. -2 o7

[ ]
OJHEZ} o]l E YyaZ HGHA &= 37 JE&HE oJHE JG v ¥+E 7Y g
o E Fg ¥ 7Y dqF F=EHA L.

Z=4 51.%] 2-A 1} OpenShift Container Platform Z 2] 2 E] o] A}& S 5 Q= 2 E oJHlE 2~ =
oyl E £ B¢ o] BEEo H £ olz1]r]. Knative (kn) CLI &= OpenShift Container Platform ¢ =
& o] 7 utx] 3l 2 R} &lo] A& )55 o]l E XA K= 01?_7/5 22 FFS I+ g

Knative(kn) CLIZ A1-§ 5} 7t2315 2 A &5 9] A8} Qe H o] 25 o Fe]=E oA AL§ 715
o ojulE £ $H LS B 4 g,

5.8.2.1. Knative CLIZ A}-§&3]o] A& 7}53F o]Hl E 24 3G 1} F

kn source list-types CLI 3 3 2 A} & 5lo] F2]2E]oJA] W52 AT 4 Q= o]l E 22 5F
2 ygdeg 5 .

Al 251 A

[ ]
OpenShift Serverless Operator & Knative Eventingo] &2/ = E] o] & X] ¥ o] Ql& 1]l

Knative(kn) CLI7} & x] 5 o] Ql&1] ]

EJ ] G olA] A}§ 7} o o i E &

[
ofY
o
L
e
xy
I
&

$ kn source list-types

2 o

o
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https://access.redhat.com/documentation/en-us/openshift_container_platform/4.12/html-single/serverless/#serverless-configuring-event-delivery-examples_serverless-event-delivery

57 EVENTING

TYPE NAME DESCRIPTION
ApiServerSource apiserversources.sources.knative.dev Watch and send
Kubernetes API events to a sink
PingSource pingsources.sources.knative.dev Periodically send ping
events to a sink
SinkBinding sinkbindings.sources.knative.dev Binding for connecting a
PodSpecable to a sink
2.
A AL G ALg Tfs e o] ME 222 §F2 YAML F4 02 1) I8 75 e,

I $ kn source list-types -o yaml

5.8.3. 7 Iz} 3lEiofA] o]HIE 2 88 1}F
F 2 AE A A& T}5 ot BE oJHlE £~ 53 B2 B = ol=1]r}. OpenShift Container
Platform ¢ &< A1-§51H A& 7}s ot o]l E 22 9L B = = 7has)5 37 A F o AFgA] Q1

E#] o] =& A 3" gL t].

5.8.3.1. 7] 2 31¥ U] A1-§ 715l o ME 22 57 127]

A 27 ALY

[ ]
OpenShift Container Platform €] Z& o 2291341t}

OpenShift Serverless Operator & Knative Eventing ©] OpenShift Container Platform
2]~ El o 3] 50| Y51k

ZZ A EZ Y2371} OpenShift Container Platformoj 4] of Zz]A o] & 7]e} 9722
EE YYof= b Hd 9 Aeo] = Z2HE] A2 7 QgL

e ELT Y St
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2.
+7 712 ZE
3.
ojHE 422 ZE gL
4,

Mg TFs et o lE 22 38 L Fr,

5.84. FFFofA] o] E 2= 1}F

Knative(kn) CLIZ A}-§-5}d 7F£3) 5 2 A2 o] AL& R} QI E] 5] o] 2 & A 5} o] Fe]2E] 2] 7]= o]
WE 222 B 5 &1,

5.8.4.1. Knative CLIZ A}-§-3}of AlE 7}& ¢t o] I E 2= 1} F

kn source list 33 & A& 35} 7]E o] E 225 JEF 5 gl

A 27 ALY

[}
OpenShift Serverless Operator & Knative Eventingo] &2/ = E] o] & x| ¥ o] Ql& 1]l

Knative(kn) CLI7} & ] 5 o] Ql&1] ]

Hrgoa] 7]E o ilE £2E YL F]

$ kn source list

2 o

W

NAME TYPE RESOURCE SINK READY

al ApiServerSource apiserversources.sources.knative.dev ksvc:eshow2 True
b1 SinkBinding  sinkbindings.sources.knative.dev  ksvc:eshow3 False
p1 PingSource pingsources.sources.knative.dev ksvc:eshowl True
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G AP type Fe) 2E A& o] 57 7 I oWE Lw fY

&
o
X0
N
T
g

I $ kn source list --type <event_source_type>

g

I $ kn source list --type PingSource

22 of
NAME TYPE RESOURCE SINK READY
p1 PingSource pingsources.sources.knative.dev ksvc:eshow1 True

5.9. oJHlE 774 7'

5.9.1. Knative Eventing A] =gl v = 7% Y o]3%7]

KnativeEventing CR(A}F-&-X} g 9] 2] &) 4] deployments A} 9FL g sfof A =g uf o] o 3t
7IE 7FHE Hol& 7 s A= 7]E ¥ 32 AF 5= XA eventing-
controller,eventing-webhook, imc-controller Z =2} =2 H o] FH] @ % e H=of gjsj =x]-¥FH

1,

replicas A} 22 HPA(Horizond Pod Autoscaler)E A& 5)—= v Z o] HAE +=Z A
% 9] 31 4= gl © o] eventing-webhook vjj 3 of] Z}-53]%] &5t}
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5.9.1.1. B ¥ 7% Ho]zx7]

] of o] 4] KnativeEventing CR-2 eventing-controller v = E 3 2] 5} o] 0}5< 3 g1/ .

readiness 2 H x| 7} 3 7} eventing-controller 7} 102 48 &1/}

HjEZ o] CPU & v 2 2] 2]52 A 9to] X]g &1 .

Wl E o] = 37) 2] HA o] 25T

example-label: 2 o] £ ] o] £ 0] 715 % %1/ .

example-annotation: 554] 5£4] o] =715 &1t}

nodeSelector ¥ =+ disktype: hdd g o] E o] = ==& He sl == &3 g1/l

KnativeEventing CR <

apiVersion: operator.knative.dev/vibetal
kind: KnativeEventing
metadata:
name: knative-eventing
namespace: knative-eventing
spec:
deployments:
- name: eventing-controller
readinessProbes: a
- container: controller
timeoutSeconds: 10
resources:
- container: eventing-controller
requests:
cpu: 300m
memory: 100Mi
limits:
cpu: 1000m
memory: 250Mi
replicas: 3
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labels:

example-label: label
annotations:

example-annotation: annotation
nodeSelector:

disktype: hdd

=H] g 2 g4 g ZZH Ho]R7]Z R]-g35}o] =2 Hoj x]%3 = gjZ Kubernetes APIoj
g d gj=Z v ZElo]io Qli= Z2Ho] R E Jr 2 A go]d 5 Q). zei} ZZ H 7]
]9} A& H 2 =9l exec,grpe,httpGet, tcpSocket.

KnativeEventing CR zj o] E & 4] &-g& v £ 2}A| <} d 57 Pod 2 -Foj rj ¢F H &
o] epd 5 F4L2 A g o] g

Kubernetes APl 4] 9o] =2 H 24 A2

5.9.2. 77184

H 7} & (HA)L FtFo] B sl= 4-¢ APV} 2561 E 5 3= b £ 9] 5= Kubernetes API<¢] %
= 7l HA i oA 8§ AEE2]7} S&317} A HE 0= AEE2E A A2 7 %5
Lt} o] AEE & A AFE T 7 fl= AEE 2 A AJH] 25132 = APIE tj ] A 2] g .

OpenShift Serverless¢] HA= Knative Serving 5+ Eventing ZAEZ Z#ol< Hz]s}HH 7] E = o
=2 Y15 2lg JES F6 AFEE 7 s 2]l6 A8 HA F -2 A& 5= 7ol 273517
o] AEE 9] Q2B 27) o]n] of ofx]o] Fe]2E] o] AP o]ed AEE J2EH2E= 2]
O {8 g=olel= 347 el 25 AFgel7] fl8) Ao 5§ A F 9 2lg J8 e e]L20 A4
28 T A= AEER ] JJ2HAE 2l el v g,

OpenShift Serverless¢] HA= Knative Serving 5+ Eventing A EZ Z ] 9l< dz]s}HH 7] E = o
=2 Y15 = 2lg JES F6 AFEE 7 Yo 2]6 d8 HA F 8-S A& 5= -7l 273517
Lo AEE 9] Q2B 27} o]n] of ofx]o] Fe] 2E] o] AP o]gd AEE J2EH2E= 2]
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H HE FFolais B4 fAnE AL g6 FAF TG 57 A F 0l 2 A G g0 A
28+ = AEEH ] J2HAE Hdaty F

5.9.2.1. Knative Eventing 2] 32 7}-8& % E A2 74

HA(2Z7}184)= 7] F o 2 = 7o) B4 H 2 A8 5] == 774 H Knative Eventing eventing-
controller,eventing-webhook,imc-controller,imc-dispatcher, mt-broker-controller %% 2 45~ 9j gjsj
7] o 7 Al-g g = 9l 51]}. KnativeEventing CR(A-8-<} 9] =] A/‘)J spec.high-
availability.replicas zI2 +73 5l o]l 7§ @59 Bl =5 vl 7 st + Ql4 1]

Knative Eventing 2] 7 - mt-broker-filter ! mt-broker-ingress Hj Z = HAj <] 3]
FHA ger]oh oz WEF Bad G o)z d 7Y 22E FEOR 2AdY Y

Q-“&

A 27 ALY

[}
F2g #Aa] 3} H4 = dsto] ¢l= OpenShift Container Platform 7] g of oJj] =gk 5=

&

OpenShift Serverless Operator ¥ Knative Eventingo] Z & 2l o] x5 o] Q51

ZZA A~

OpenShift Container Platform ¢ £ 9] #z] <} 3} o] 4] OperatorHub — & x]H
Operator=Z o] &g/l

2.
knative-serving tj] 9] =5 o] 2 Z €] g1]}.
3.
OpenShift Serverless Operator2] A 3>=+= API Z-Z= 9] 4] Knative EventingS &2/ 5}
Knative Eventing g/ © Z o] &3] ]
4,

knative-eventing = 2] 3t ]2 knative-eventing zj o] x] <] YAML g © 2 o] &3%}1]].
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o ini ) . .
TS e configuration to allow others to log in.

Project: knative-eventin -
Home ! 9

Overview Installed Operators » serverless-operatorvl16.0 » KnativeEventing details
Projects kna‘tlve—even‘tlng

Search

Details YAML Resources Events

API Explorer

Events

Operators

OperatorHub

Installed Operators

Workloads

Serverless

Networking

Storage

Actions =

57%. EVENTING

You are logged in as a temporary administrative user. Update the cluster OAuth

KnativeEventing CR9] 2422 =& 53 g]}.

YAML <] of

apiVersion: operator.knative.dev/vibetal
kind: KnativeEventing
metadata:

name: knative-eventing

namespace: knative-eventing
spec:

high-availability:

replicas: 3

5.9.2.2. Knative Kafka2] 2 7}-8 4 EAJE 74

]| H A o 7 7z} A Ho] = 7] 2 24 = Knative Kafka kafka-controller 2 kafka-webhook-
eventing 74 249 HA(2Z7}-8%)E A8 & + 51 . KnativeKafka CR(A}-8-A} § 9] 2]52)<9]
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spec.high-availability.replicas -2 73 5}of o]/ st 74 85L9] BAJH 5 W F g 5 1]

A 251 AP

[}
F | A F #a] A} WA= dsto] 1= OpenShift Container Platform 7§ o o} 4]~ & 4=
Q&

OpenShift Serverless Operator ¥ Knative Kafka } &2 2l o] { x5 o] Q51

OpenShift Container Platform ¢] =& <] #2] <} 3] o] ] OperatorHub — & <] &
OperatorzZ o] &%/l

knative-serving tj] 9] =5 o] A~ Z €l g1]}.

OpenShift Serverless Operator2] A 325 = APl &£ o x] Knative KafkaZS Z &} 3}<f
Knative Kafka g/ © = o] =g}/ }.

knative-kafka S = 2] st ]2 knative-kafka 7 o] <] 2] YAML ¥l ¢ = o] 5 gF]r].
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You are logged in as a temporary administrative user. Update the cluster OAuth configuration to allow others to

& Administrator )
log in.

Project: knative-eventing ~
Home

Overview Installed Operators » serverless-operatorv116.0 » KnativeKafka details
-

@ knative-kafka Actions

Projects
Search
Details  YAML  Resources  Events

API Explorer

Events
Alt|+|F1l| Accessibility help @ View shortcuts | @ View sidebar

Operators

Installed Operators

REPLACE_WITH_C

Workloads

Serverless

MNetworking

Storage

Builds

KnativeKafka CR2e] ZA ¥ +& g g1/

YAML <] of

apiVersion: operator.serverless.openshift.io/vialphai
kind: KnativeKafka

metadata:
name: knative-kafka
namespace: knative-eventing
spec:
high-availability:
replicas: 3

5.10. KN-EVENT Z 2] =2 9]
5.10.1. Knative CLI Z2/z29]

Knative(kn) CLI= 2] 291 4188 A el5tmz A8} 45 57 2 s20] )£ E g7 Fe 7]
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7}0}057 kn ¥ x| 7] 52 83k = 951/} Knative(kn) CLI Z2]291& 7] X2 kn 7] 5=

&/ 2] Red Hat< kn-source-kafka Z &z 9l @ kn-event Z&] 29l L x]-gg}jcl.

kn-event Za2] 79l 2 7]& Zal B 7]5 g9yt 7)< Za B 7]52 Red Hat ==
g4 A H] = 757 A SHSLA) A Y= A gen 7]5F oz AR gL + A
mjefx] Z 258 G o x] A&l AL AR Pt o]g st 7] 52 AFESFH &
FAF 7l5E £7]19 o] & T do] e FG A 27 o] 7] 5E E)’/L‘E*}JZ s
A+ s

<

Red Hat 7] 2 2] # 7]32] ¢l ¥ 9]0 3 4] 3 ] &2 7] 2] 7] % ]2
W95 BRI,

5.10.1.1. kn-event Z 2] 291 2 A}-§ 3} o]l E ¥ =

kn event build 53 2] W59} 3418 B H o] A5 1&gl oMES YES 5 Y. 28 o
2 )5 a o WEES M A} g2 AYAE A A& 5 Y]t

A 27 ALY

Knative(kn) CLI7} & ] 5 o] 9l ]

ol EE =g,

$ kn event build --field <field-name>=<value> --type <type-names --id <id> --output
<format>

27 garoh

~field 2 2= o] o] o] & H=-gl B0z FFh o W ALE T 7 3
#1/ ot

240


https://access.redhat.com/support/offerings/techpreview/

~type S o 25 AFE-lH oM E 75L& XY ol= F A

—-id Z2] 2= o] E 9] IDE =] gL

json == yaml ¢]+=Z --output =z 22} g}7] A}-§ 3} o] ¥l E 9]

o 5 o,

I $ kn event build -o yaml

YAML ¥4 2] 23} o] E

data: {}

datacontenttype: application/json

id: 81a402a2-9c29-4c27-b8ed-246a253c9e58
source: kn-event/v0.4.0

specversion: "1.0"

time: "2021-10-15T10:42:57.713226203Z"
type: dev.knative.cli.plugin.event.generic

Y
i
m
N
Y
Y,
L
g
m
ng
[

$ kn event build |
--field operation.type=Ilocal-wire-transfer |
--field operation.amount=2345.40 |

57 EVENTING

g 9
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--field operation.from=87656231 \

--field operation.to=2344121 \

--field automated=true \

--field signature="FGzCPLvYWdEgsdpb3qXkaVp7Da0="\
--type org.example.bank.bar |

--id $(head -c¢ 10 < /dev/urandom | base64 -w 0) |
--output json

JSON & 2] o] 25} oj pl =

{

"specversion”: "1.0",
"id": "RjtLBUH66X+UJg==
"source": "kn-event/v0.4. 0"
"type": "org.example.bank.bar",
"datacontenttype': "application/json",
"time": "2021-10-15T10:43:23.113187943Z",
"data": {
"automated': true,
"operation": {
"amount': "2345.40",
"from": 87656231,
"to": 2344121,
"type": "local-wire-transfer"
b
"signature": "FGzCPLvYWdEgsdpb3qgXkaVp7Da0="
}
}

5.10.1.2. kn-event Z 2] 7291 2 A}-§5}of o]l E A5

kn event send 5 3 & AF& 3} o] IEE HY = F1r]. oJHE= FIF O Z ALE Tf5 o T
Z #4551 4 1} Kubernetes 4] H] = % Knative AJH] 2, H 2] & A 95 72+ FE 2E g 1o] F4 2|73
Tts et gl 22 B gl o o] F 32 kn event build 3 3 7 & oF W] o] FALSF Q1B Fo] 2 F
AFg g o

A 27 ALY

Knative(kn) CLI7} & x] 5 o] I}
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oJHI E H 1]l 7]:

$ kn event send --field <field-name>=<value> --type <type-names --id <id> --to-url
<url> --to <cluster-resource> --namespace <namespace>

027 Zar o

~field Z2] 2= o] WE t] o5 HE-Z Ho2 FFU o] v A1&E 5 2
&)

—~type Z2 25 2§30 o WE 2

o

2 A g 2L AT 5 A

-id Z&J 2= o] Wl E9] IDE =] gL ]

FHH o Z Hi = Jp5 ol g g0 2 oM EE Hifli= F-P —to-url ZFef 25 Al-§3}]
URLZ =g g1t

oWl EZ F ] ~K 1) 3 Kubernetes 2] £ =2 Hijll= 79 --to Ze 25 Al-& 351 o
3¢S Ag e

< Kind>:<ApiVersions:<name > & 4] 2 Al-§ 3]« Kubernetes 2] =*EF <]°g g}

1,

--namespace =& 2= v 9} 25 o] 2 F X g ). Yepsiel HA A2 E oA v
Q) 25 o] 27} 7}A] & 1] .

oj et mE Fajzi= )5 AL A2 BF HH AFYL . o] 7] 4] ~to-url &

o2 Ao Al URLZ o]l =& Agale W2 Halz1]t.
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g

$ kn event send |
--field player.id=6354aa60-ddb1-452e-8c13-24893667de20 |
--field player.game=2345 |
--field points=456 |
--type org.example.gaming.foo |
--to-url http://ce-api.foo.example.com/

-2 oA oAl = S AE U] 2] 2AZ o]HIEE 4

Qﬁ
e
Z

P32 1 oj 7]},

g

$ kn event send |
--type org.example.kn.ping |
--id $(uuidgen) |
--field event.type=test |
--field event.data=98765 |
--fo Service:serving.knative.dev/v1:event-display
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6.1. OPENSHIFT SERVERLESS FUNCTIONS &g

o Zaz]Fo]H ZE H|E ZZAH2EF 7J38}7] 915 OpenShift ServerlessE Al-§&3}of o]l E 53] 7]
52 OpenShift Container Platformoj 4] Knative A1 5] =2 v Z & 4 Y&l g+ 7 @siaH &
g Y9AE ¢z o} g

6.1.1. AFF 2 A}

2] 2] o] 4] OpenShift Serverless Functions2 A}-&3}2 ¥ o}2 G ¢+ & 3o} gjrl.

OpenShift Serverless Operator ¥ Knative Servingo] 2] =E o] X[ o] F 1]

g} Knative A] ] =2 v X g 1]}, g9} g7 oJWIE F{] of7|EI2] E
A1-&3}2] ™ Knative Eventing = & X] & oF gF1]c}.

oc CLI 7} &3] 5 o] glojo} 1.

Knative(kn) CLI 7} d x] 5 o] 91} Knative CLIZ ¥ X]5}H gF+Z 512 A& 5=
o] AF& 8 5 2li= kn func FE S A1 &3 7 A5 .

Docker Container Engine 5=+ Podman 8] 7l 3.4.7 o] §Fo] d z] & o] Ql&1]].

OpenShift Container Registry$} z+o] A}-& 7}5 3l o] o] x] g2 Ez]of] WA 5 U5
Lok

Quay.io & o] ]| g 2E ] 2 A& 5f+= F -7 2] £X] E 2] 7} H] 37 7} of ] A1} Pod 7} o}
Z HOF XA E g] 9] o]u] ] Z L5l xF 5]-& 5= OpenShift Container Platform #4] = oj
Z&X] gols)of g}
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https://access.redhat.com/documentation/en-us/openshift_container_platform/4.12/html-single/serverless/#installing-kn
https://quay.io/
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OpenShift Container Registry = Al-§ s}—= 3 -9 & 2=E &
g,

i

2R} A A 222 E F A F

6.1.2. Podman 47§

A Aeloj] #a] 7] 52 A& 512 ¥ OpenShift Serverless Functions 9} $7] PodmanS A}-& &
7= 9l&=1]r}. o] 2 95 Podman 4] H] =& A] &3} 37 Knative(kn) CLIS 24 5o 914 g 1]l

23
1.
${XDG_RUNTIME_DIR}/podman/podman.sock:2] UNIX =79 Ax] Docker APIZ ] 35}

+= Podman A} 8] =& A] ZFgfi] ],

I $ systemctl start --user podman.socket
&z

OgjH B o] x] ~Hlo]j4] o] 2712 /run/user/$(id -u)/podman/podman.sockoj
st
2.

AN5g rEe 0 AEHE 87 g 4F .

H

I $ export DOCKER_HOST="unix://${XDG_RUNTIME_DIR}/podman/podman.sock”

AP 8 S HeH -v F 25 AFEoto] g Z2H E g ge] o4 build FE 2 &
oo 22 UNIX 2=2U9] gj ¢ d4 o] ZAIH1 o

l

I $ kn func build -v

6.1.3. macOS ] A] Podman &3

3 Aeloj] #a] 7] 52 A& 512 ¥ OpenShift Serverless Functions 9} $+7] Podman$ A}-& &
T 9l o). macOS9j 4] o] Z¢]2 35} W Podman v 2 A] 23] Knative(kn) CLIZ % 5}of
g


https://access.redhat.com/documentation/en-us/openshift_container_platform/4.12/html-single/registry/#securing-exposing-registry
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Podman ] 252 44 $}1] o},
I $ podman machine init --memory=8192 --cpus=2 --disk-size=20
UNIX £=A o] ] Docker APIE Aj] & 35}+—= Podman A] = g]-2 x] g} ],

$ podman machine start

Starting machine "podman-machine-default”
Waiting for VM ...

Mounting volume... /Users/myuser:/Users/user

[...truncated output...]

You can still connect Docker API clients by setting DOCKER_HOST using the
following command in your terminal session:

export
DOCKER_HOST='"unix:///Users/myusetr/.local/share/containers/podman/machine/podm
an-machine-default/podman.sock’

Machine "podman-machine-default” started successfully

o] 722 macOS A| =gl o 4] o] 2712
/Users/myuser/.local/share/containers/podman/machine/podman-
default/podman.sock < ¢! 51]d}.

3.
T5g FEalE b A EE #g vE 473 5,
$ export
DOCKER_HOST='"unix:///Users/myusetr/.local/share/containers/podman/machine/podm
an-machine-default/podman.sock’
4,

A5 E82 B el v T2 AFE o] §4 Z2AE o] E 2] v]o)4] build FF L I
Fopr] ). 22 UNIX 2209 oo 212 o] ZAH1 .

I $ kn func build -v

6.1.4. o5 B4
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Docker Container Engine 5= Podman©oj] ojj 3} x}4)] 3} 1j] &2 #AEoj] Y= = 542 FF
ZNA L.

St A] Z 5l 7] 2 IR EFHA]L.

6.2. g A1 F317]

g o] Zafo] Z #elol= g Y, WE B WS} EFGF ok Yoz EH F7E
o gIAES =% 951/l kn func & x}ag s} o] OpenShift Serverlessolj 4] o] st 7= 2]
3+ g

6.2.1. AL.7 Q7 A&}

= HAE 27 5)a W vl %] OpenShift Serverless Functions €8 oJA] 2E AFA 2 7+ AL F9]
= $E S| of g,

6.2.2. gt Y4

s YEdly l/'i_ 3}3—7 ¥ Knative(kn) CLIZ AF&-3}1o] Y-} gl 3=, ee g, g
ojp|X] B x| AE 2] E FFEFA Eef 22 |G AL -¢c Fa 25 AFE-1] Hr]d oA b5 -EQ

A2 e 7= ]

th
.5

Fl

A 27 ALY

[ ]
OpenShift Serverless Operator ¥ Knative Servingo] 2] = E o] X[ o] F 1}

Knative(kn) CLI7} & ] o] 9l ]

e L e E L

I $ kn func create -r <repositorys -l <runtimes -t <template> <path>

o
5] & 5= @ el zHo= quarkus,node,typescript,go,python, Springboot, ¥ rust
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https://access.redhat.com/documentation/en-us/openshift_container_platform/4.12/html-single/architecture/#container-build-tool-options
https://access.redhat.com/documentation/en-us/openshift_container_platform/4.12/html-single/serverless/#serverless-functions-getting-started
https://access.redhat.com/documentation/en-us/openshift_container_platform/4.12/html-single/serverless/#serverless-functions-setup

7FEgH Y.

Qi

&5= g=d gkl http & cloudevents 7} £ 3d 1] d.

of
oY
LK

I $ kn func create -I typescript -t cloudevents examplefunc

e
&
L

I Created typescript function in /home/user/demo/examplefunc
= A A Y AEH 0] EepE B EAEE AP T FE A
g o

$ kn func create -r https://github.com/boson-project/templates/ -1 node -t hello-
world examplefunc

W
L)
L

I Created node function in /home/user/demo/examplefunc

o
w
i\
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kn func run g% & A}§-sfo] A t] el 2] = --path F2] zo]4] ]g 9 b Elz]o4] 22 = g
e M”‘L/E} dY 5ol ghrof o] A=A FYAY vpA] oz FYH T2 E HY
o] ¥4 d 47 knfuncrun §g:& 7|2 F o2 & JP517] Ao g+E Y=g

A e o)A 55 A

\O'E
iy

559 of

I $ kn func run

22 XY gz g I

\O'E
e
of,
oy
L
L

I $ kn func run --path=<directory_path>

—-build Fz] 25 A}-§ 3o ZZHE gjo] BFE R g Fpo = gtrE P37 Ao 7]= o]v]
AE GAZ oA W= 7= g

)
[
s
&

22 false= &9 3} o]m]x] YET} v]BH 357 o] do W= o]n ] Z Al-§35} T
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I $ kn func run --build=false

help 532 1§ 3}o] kn func run 53 %89 o] <}43] 2o} 7= 2]t}
vE =52 99

I $ kn func help run

6.2.4. g4 Y=

s Ao g Z2H ES YEgof 9o kn func run FE S A8 5l G gt AlS
oz g gijol. 721} kn func build 3§ 3 2 Al-&3514 g5 AR Y
52 TF AIEX] X O] AlL}a] 9 o % O_Q.b‘l- 2= ol L},

kn func build % %2 7 77 E] %=+ OpenShift Container Platform Z 2] 2E]oj*] 2@ = P& + 9
= OCI AE|o]t] o]m]| ] = 4?4?31L{E? °/ FES ot ZZAE o] 53 o]u] R R 2Ez] o] F5 ALE
afof gFof gjaf g +731d o] ] o] F Yoo

6.2.4.1. o]n]x] AE]o]i] 5&

7] ] o Z kn func ¥ = = Red Hat S2I(Source-to-Image) 7] =2 A}l-§ 35} ZEglo]i] o]ojx]E 4
gk

Red Hat S2I(Source-to-Image)E A}-&3}= ¥ = 3 o] of
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I $ kn func build

6.2.4.2. o]u]x] A =Ez] 7F

OpenShift Container Registry~— 7] 2 o & gt o] o] x| & X] FF5]7] 9]¢l o] o] ] X~ E ] Z A}
St

OpenShift Container Registry & Al-§-3}+= ¥ = 5% o

I $ kn func build

T
&
L

Building function image
Function image has been built, image: registry.redhat.io/example/example-function:latest

--registry Zzj 2& Al-§3}o] 7]¥ o]n]x] #]x] ~E 2] =Z OpenShift Container RegistryZ )] <] &
T Awd

quay.ioE A}-& 3} == OpenShift Container Registry S #j] g o] 5= Bl = 3l o] of

I $ kn func build --registry quay.io/username

W
)
L
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Building function image
Function image has been built, image: quay.io/username/example-function:latest

6.2.4.3. push =2 2

kn func build g % o] --push ZFe] 25 F7}5lof Y FF o2 YW ¢ g4 o]u] A& AF o2 FA]

o 5 o,

OpenShift Container Registry & Al-§-3}= Y= 5% o

I $ kn func build --push

I $ kn func help build

6.2.5. g Hj ¥

kn func deploy '§ § & AF-§ 5} Knative A H] =2 Z 2|2l o gt+-E W2 + e ¢ g+
ZF o] v] wj £ # F-# ZE o]1] o] x| g 2Ee]Z FAIH A A o] o] r] ] 2 ¢]r] o] E X v Knative
AJH] 271 9 B o] E FH 1 ]
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A 27 ALY
[ ]

OpenShift Serverless Operator ¥ Knative Servingo] 2]~ El o] X[ o] gF 1]

Knative(kn) CLI7} & x] 5 o] Ql&1] ]

ZZAeEZ Q7] OpenShift Container PlatformojA] o Zz]A]o]# & 7]E} g/Z 2=
£ Yysle o FFe 98 2 Aeto] YE ZRAE Y2 5 Y],

W E ] = §E o] m] ¥ 5z 2] 3soF Fi .

s W

$ kn func deploy [-n <namespace> -p <path> -i <image>]

2 o

W

I Function deployed at: http://func.example.com

o
namespace= | g 3}x] GO H gr} HAY v Y=z o] Zof v ZFH 1.
o
o] gt pathE x]g 51x] &= oF d A o] gl z] o) 4] v ZH 1]
o
Knative Aj8] = o] 22 Z 2 FH E o] Zojjx] Y =]n] o] FF L A}g5}o] ¥F g 7 3
Fu.

6.2.6. B| ~E o]yl EE A} g5} uj ZH
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kn func invoke CLI 3 3 2 A}-§35lo] 2Z 5= OpenShift Container Platform Z2] ~EoJA] §F+E
3EEF HA2E QF L2 HY + g o] FF L A& G AFESIL o] IEE SufES
Qe 7 Yd=A QE2ETG 7 A, g5 242 &5 g N Fo mE g 2Eo 5831
tl. Fe]2E A & EEH Z25H AG o ] 7} H2E9 7§ g .
AR 27 A

OpenShift Serverless Operator ¥ Knative Servingo] 2] = E o] X[ o] F 1}

Knative(kn) CLI7} & x] 5 o] Ql&1] ]

ZZAeZ Q7] OpenShift Container PlatformojA] o Zz]A]o]# & 7]E} g2 2=
E Yy ol=d FEe 9 I @lo] Qli= ZZ A Eo WA = Q]

FZ3eE g4E o]n] wEso} .

I $ kn func invoke

o

kn func invoke @2 @4 49 3¢l 22 A o]t o] X7} YA} FelLE o] H]
FH g7 A= Aol :

54

s
T
X}

F RFE

kn func invoke 332 7] 2 o 2 2Z e glz] o] JP = o] O] E == g
ZzA ezl 71g .

6.2.7. gt 44

)

< L]}, o] 7] 5L 47} i o] 3 HQ5}x] AL
d-7 78 3ln Fe]2H o el£2E X gl

= gL
b =& € + s

23]
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855 A g o,

I $ kn func delete [<function_name> -n <namespace> -p <path>]
o

A & gr9] o] F Hi= F 2} A F HA] 92 F-¢ ¢4 o g El 2] o)A func.yaml 3}
I 75} ApA & FH5 A g oo

Y] g} 2w o] A E 2] g 5]x] g ow 7] E g2 func.yaml 3} 2] ¢] namespace 7o Z &%
Hd o

6.2.8. F7} 2]~

[}

TELZ 7]E PA=Ea] FI
[}

Intellij Knative Z 2] 2 ¢] 9] v} Z &) o] * 5 o] %]
[}

Visual Studio Code Knative Z 2]z 2] 9] tj] s} v} Z g o] * 5 o] x]

6.2.9. of5 B4

[}
Knative Eventing ol 4] &l Al-&2F-E 514 A 2.

il ZE e FF FrE =G 5 A5l 22 AW v oA o] 9]
2 p A T oAl xl-g}o}ﬂi Hirl o] & £o] docker %= podmanz} 22
6.3.1. Fe]=E o g H= H oz

Knative(kn) CLIZ A}&3}o] gl Z 24 E =2 A Jol 05 Fe|2go JF gr-E WEzd + U
st} o]zl sl grAl o Z gl ZZ A EZ HlCglaln ol ZZAEO] 2 A FEJ) FE| AE o HrAE
2= 9= Git 2] X Ea] H7]oj 9lo]o} gii]l.
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https://access.redhat.com/documentation/en-us/openshift_container_platform/4.12/html-single/registry/#securing-exposing-registry
https://plugins.jetbrains.com/plugin/16476-knative--serverless-functions-by-red-hat
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A 27 ALY

[ ]
Red Hat OpenShift Pipelines ] 2] €] o] & x] 5 o] QlofoF g1jr].

OpenShift CLI(oc)7} € =] 5 0] gl&1]th.

Knative(kn) CLI7} & x] 5 o] Ql&1] ]

Pipelines 895t §14-& W52 = 2} W] g2l 0] 2ol 4] Thg 2 &8 Y ek Fr]

s2i Tekton 2} 9] 2 4§ 5} of 5}o]Za] 2] o) A] Source-to-lmageE A& + 51l

$ oc apply -f https://raw.githubusercontent.com/openshift-knative/kn-plugin-
func/serverless-1.28.0/pipelines/resources/tekton/task/func-s2i/0.1/func-s2i.yaml

ylo]z a9l o] gtF Hj E sk = 9 =5 kn func deploy Tekton Z9]-2 4% ¢f1] .

$ oc apply -f https://raw.githubusercontent.com/openshift-knative/kn-plugin-
func/serverless-1.28.0/pipelines/resources/tekton/task/func-deploy/0.1/func-
deploy.yaml

92 4

1,

T

I $ kn func create <function_name> -l <runtime>

A - ZEAESZ YYor 7 Git e] £ E]o] ZZHEZ FI}5] FE]2FE oA 2] EA]
E2]|E AFE S 7 =] golsof gt o] Git 2] X E el o ¢ F = oS g 4]
func.yaml 3791 ¢ ¢/t o] E 5} d] AFEH Y .

¢} 322 4 = 9] func.yaml 5 o) A] Git 2] X E2]o] ] ¢ Fe]2H 9] 752 96 o] EF
1) f.
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git:
url: <git_repository_url> ﬂ
revision: main
contextDir: <directory_path> 9

g5 gEn. g9 22 F=7) F§HH Git 2] £ E2]E 2] F -

©

A AP AFE T Git 2] EXE 2] v]H2 G B, 2 =AY 7 A
1) f.

©

e A1 F: 7471 Git 2 EX 2] FE EFro) gl G o HeEz] F2E A
3 g,

§roeo] H=1) 2 282 FHF T 28 08 GitE A1§ 5] vg AHS AR 1Y
1]},

g5 HjE g ot
I $ kn func deploy --remote

gt #H oA FEH FEloJ AN 2EZ ) 225 e 79§ oA E ExH o
£ 97 Aro] B =E2]d] te ol 1 E ATt WA EAF .

g @ EgIEY o

=~

W

Creating Pipeline resources

Please provide credentials for image registry used by Pipeline.
? Server: https://index.docker.io/v1/

? Username: my-repo

? Password: ********

Function deployed at URL: htip://test-function.default.svc.cluster.local
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g2 YHlo] =2 Tl Gite A1gata] Al ¥F AL e AR e FA] 8 g2 kn func
deploy --remote 332 t}4] & gith.

6.3.2. gh+ v d A g

Fe|2E 4] g& Y sl Xl G- 2| EXEZ YloA] Git 2] X E 2], #7] ¥ 519 O g
2] & g fo] g ZE2] AE FEF gl 7]E 2] E ALl G #71E AFEF ET A
g ofAIIR 2 g 2| EX Ee] o] FE Q= F-¢ o9 dd g E XS Ft glg
func.yaml 2§ 51 ojjx] o] 2] §1 uj 7§ ¥l +=Z =] g 5] # 1} kn func deploy 3 3 3 347 =2 25 A}-& 3}
of g 5 F o

A 25 AP

Red Hat OpenShift Pipelines ] 2] 2 €] o] & x| 5 o] QlofoF gF1jr].

OpenShift(oc) CLIZ & X351/}

Knative(kn) CLIZ} & x] 5 o] Ql&1] ]

o W E g,

$ kn func deploy --remote | a
--git-url <repo-url> \9
[--git-branch <branch>] \9
[--git-dir <function-dir>] @)
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& It;repo-url& gt; 2 Git 2] ZX] E2] 9] URLZ vl F 1] .

©

& It;branché& gt; = Git 7], 8] 2 == 7] 5l 2 2 vfF Yol 7]E #7]0x] FH X A5l
£ AREols 7 o] Sal2E AvE 7 sd

o

N

2| ZX] E2] FE f&dgz] 9 OE F-¢ groF ZgH g E 2] Z <function-dir >%
7 of.

g 59 o2 Péh

$ kn func deploy --remote |
--git-url https://example.com/alice/myfunc.git |
--git-branch my-feature \
--git-dir functions/example-func/

6.4. QUARKUS gt 7jj &+

y !

Quarkus g+ ZZ A EZ YA 51 Sof= A
]
-~

H PER AL 7Y 0] v =12 252 g0
78 7= A oAl P BE 7Y 2 vk g

e Z=7) EFEU .

6.4.1. AL7 Q7 A&}

[ ]
st~Z J) uFsla] vl vl %] OpenShift Serverless Functions 47 o] 4% 7] & ¢FZ ) oF
[Zar=

6.4.2. Quarkus gt+ gdZ 3l ~X

Knative(kn) CLIZ A}-& 3} <] Quarkus g+5 4§ 3 nf == E rj& g a]= o= o] Maven ==
A E o] gAFF O EEoF Z 2 A E o = gl 774 o] AF&5 = func.yaml 7 o] Z g}l o] Q1]

http % event Ez] 7 g+ E-F Fd JEH +2EF A
HER 72
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https://access.redhat.com/documentation/en-us/openshift_container_platform/4.12/html-single/serverless/#serverless-create-func-kn_serverless-functions-getting-started
https://access.redhat.com/documentation/en-us/openshift_container_platform/4.12/html-single/serverless/#serverless-functions-setup

(9}
Y
@
i\

—— func. yamla
F—— mvnw
—— mvnw.cmd

—— pom.xml 9
— README.md
L——src

|  F——/Java

| | Y—— functions

| —— Function.java G
| —— Input.java

| | L—— Output.java

| L—— resources

| L application.properties

L— java
L—— functions @

——— FunctionTest.java
L—— NativeFunctionIT.java

ojp|R] o] &3] B A LEE]E dY 5= b AFHSH U

©

POM(Project Object Model) 7} & o= S o o ot FJH o] 7o Z 2 A E Y o] Zghx]of
Sl o] S T35l OE 4 J5S F1F 7 Asy .

P} FE% G2 o

<dependencies>

<dependency>
<groupld>junit</groupld>
<artifactld>junit</artifactld>
<version>4.12</version>
<scope>test</scope>

</dependency>

<dependency>
<groupld>org.assertj</groupld>
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<artifactld>assertj-core</artifactld>
<version>3.8.0</version>
<scope>test</scope>
</dependency>
</dependencies>

©

g 24 E o= @Funq 74 o] 7} Java v A E7F E 550 of §1]r}. o] HAEE
Function.java Zz] *of ] X & + Ql51] ]

o

o] 2 B AEo] ARG S = QI (FH 9 H| 2 E A o] A7) EglE o] gL T

6.4.3. Quarkus st 5= FH

Fa}-9E o]l Eof $Y35}= Quarkus ZZ A E = 7lIttsl HTTP 3 o] -£H3l= Quarkus ZZ %)
EEZ WYY 5 Q5] Knativeg] Z2}-2-= oJWl E-= HTTPE 53 POST 2 J o 2 FdEggoz F 7]
5 73 2F Zo] o= HTTP 2 32 +4latz S8 + &k

=0/ 2= 2 o] 75 H Quarkus g7} 5 &H 7F 9 QH29) g sE=H Y.

ERER

HTTP POST &% 93 Eio J=JSON LA E { "customerid": "0123456",
"productld”: "6543210" }

HTTP GET &% A2l AL ¢ vl ol H ?
customerld=0123456&produ
ctld=6543210

CloudEvent data 24 ¢] JSON 7 A { "customerid": "0123456",
"productld": "6543210" }
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\O'l
rr
£
ol

r}2 o A o A] = o] A FE o] 1} & H customerld = productld 7uf & o]E] E =213} #] 2]
= HojFir.

Quarkus gF+2] o

public class Functions {

@Funqg
public void processPurchase(Purchase purchase) {
// process the purchase

}
}

70 t] o] E] & ¥ 3} 5} Purchase JavaBean Z 7 == t}-2 3 Z+51 o}

F= of
public class Purchase {
private long customerld;

private long productld;
// getters and setters

}

6.4.3.1. 5= 9

% o] x| Z =+ withBeans, withCloudEvent, withBinaryz}= 4] 7}x] gF+& g2 g1l

o A

import io.quarkus.funqy.Funq;
import io.quarkus.funqy.knative.events.CloudEvent;
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public class Input {
private String message;

// getters and setters

}

public class Output {
private String message;

// getters and setters

}

public class Functions {
@Funqg
public Output withBeans(Input in) {
// function body

}

@Funqg
public CloudEvent<Output> withCloudEvent(CloudEvent<inputs in) {
// function body

}

@Funqg
public void withBinary(byte[] in) {
// function body
}
}

Functions 2]~ <] withBeans &'+ t}2< 53

o 5 o,

o

JSON Zi#o] gl-=HTTP POST 2 % :

$ curl "htip://localhost:8080/withBeans" -X POST |
-H "Content-Type: application/json" |
-d '{"message": "Hello there."}’

Al g7y H7F 91= HTTP GET 2 F:
I $ curl "http://localhost:8080/withBeans ?message=Hello%20there."” -X GET

dfo]id 2] ¢l 749 <] CloudEvent 9 H A E:

264



Functions Zz] = 2] withBinary &++ 0} 53] &

$ curl "http://localhost:8080/" -X POST |
-H "Content-Type: application/json" |
-H "Ce-SpecVersion: 1.0" |
-H "Ce-Type: withBeans" \
-H "Ce-Source: cURL" |
-H "Ce-Id: 42" |
-d '{"message": "Hello there."}’

FZ3lEH o174 9] CloudEvent ¢ H A E:

$ curl http://localhost:8080/ |

-H "Content-Type: application/cloudevents+json |

-d '{ "data": {"message":"Hello there."},
"datacontenttype" "application/json",
d" "42"
"source": "curl”,
"type": "withBeans",
"specversion”: "1.0"}’

Functions & 2]~ 2] withCloudEvent g}5+= withBeans &'+ <} 7‘%43}71] CloudEvent 2
Algslo] 5 & 4+ 951/ ). z8/ 1} withBeans2l 2]withCloudEvent=
7+ gd&d o

o
e
o

Hfo]ij 2] 9174 9] CloudEvent ¢ H )&=

$ curl "http://localhost:8080/" -X POST |
-H "Content-Type: application/octet-stream™ |
-H "Ce-SpecVersion: 1.0"\
-H "Ce-Type: withBinary" |
-H "Ce-Source: cURL" |
-H "Ce-Id: 42" |
--data-binary '@img.jpg’

FZ3lE o179 <] CloudEvent ¢ H A E

$ curl http://localhost:8080/ |
-H "Content-Type: application/cloudevents+json” |

-d "{ \"data_base64\": \"$(baseb64 --wrap=0 img.jpg)\",

\"datacontenttype\": \"application/octet-stream\”,
\ "I'd\ ".. \ "42\ "’

vl HTTP ﬁ%’ﬁﬂ

2

)

o
@
i\

E =
—=

5 == 5}
=g
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\"source\": \"curl\",
\"type\": \"withBinary\",
\"specversion\": \"1.0\"}"

6.4.4. CloudEvent <=4/

type &= subjecto} 72 CloudEvent2] <8< g/ A1} Z4 3] oF 5}+= 7 -7 CloudEvent<T> &/ HF 2]
E] 7] o] = 2] CloudEventBuilder ¥/ 0] & A}&- & + A5l <T> 7§ o /] H++= 5] &H 73 5 5t
of of gfi]r}.

0} of 9] 4] CloudEventBuilder= 7*7j 3] 2] 4 & Ei= H 7 & vles)= o] AF&-F U o

public class Functions {

private boolean _processPurchase(Purchase purchase) {
// do stuff

}

public CloudEvent<Void> processPurchase(CloudEvent<Purchase> purchaseEvent) {
System.out.printin("'subject is: " + purchaseEvent.subject());

if (!_processPurchase(purchaseEvent.data())) {
return CloudEventBuilder.create()
.type("purchase.error")
.build();
}
return CloudEventBuilder.create()
.type("purchase.success")
.build();

Uni<T> -2 vHld o HAE7} 588 o BA =9 58 §5.02 22557 bz g7} v
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g7} dlojij 2] 9179 © Z CloudEvent 9 HA EZ $=3]5]= 79 vlslE ¢ HA E X b}
ojiiz] 2157 CloudEvent ¢ HF E 9] bjo]E] £ o 2 FHEH1 .

2 oA Tl BFE AL E F7E HolFL

g3

public class Functions {
@Funqg
public List<Purchase> getPurchasesByName(String name) {
// logic to retrieve purchases

}
}

HTTP 252 53] o] §+5 S350 &5 B&4 7o § 252 Eghshs HTTP 5]
Y4 5]t

£/ 2+ CloudEvent ¢ BAEZ F35f o] gf+F S &3} data <=§ 4] 7o 55 0] £
= CloudEvent $-5o] 455 1]ch

6.4.5.1. 5/ & H 7%

gro] ¢/ g ® 422 void,String %= byte[] 173 & st d + AsH ). Eol 7] E 55 H 5T
27 (4 : int & Integer )Y + !5/} Javabeans, maps, lists, arrays, special CloudEvents<T > %
Yo Bgol e BAYEY = QL.

o 2= g CloudEvents< T > 339 <T > %3 o 7§ ¥l 2 Javabeansg] £=42 of 7]o] 1} L=
FH AL 5 Qg

o A

public class Functions {
public List<Integers getlds();
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public Purchase[] getPurchasesByName(String name);
public String getNameByld(int id);
public Map<String,Integer> getNameldMapping();
public void processimage(byte[] img);

}

6.4.6. Quarkus g} g~ E

Quarkus g} ZFE QA 28 Z g2 E g 4 Q1] ). kn func create = Al-§ 3} gl+Z= 44
3} o] ¥ = 7] 2 Z 23 E o= basic Maven H| = E 7} 3 3=l labs /test/ O] & €] 2] 7} MI;;;,/;;}_ o] &
ol H|2E= Z oo nje} JFgF 5 A5y

A 251 AP

[}
Quarkus g5 48 g1

Knative(kn) CLI7| & x] 5 o] Ql&1] ]

Slo] Z 2 A E ZZ o] F o]

Maven 5| =E = &g g} ],
I $./mvnw test

6.4.7. o5 B4

g U= oz wE g,
6.5. NODE.JS g} 7j &
Node.js g} Z2 A EZ Y3 Fo=AFH A 7IdL 7559 B]21] 2 2L gho] F7}
&+ AU o7]dE § 52 74 2 wetd dd 2 g6 2=} EFEY o
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6.5.1. AL 27 A

[}
== 7 ¥sla] ¥ vl %] OpenShift Serverless Functions 473 Y74 Z ¢F& s oF gt}

6.5.2. Node.js g+ =& 7+=

Knative(kn) CLIZ A}-§3}<f Node.js g+ ¥ sl H Z 24 E O] gd g2l JvFF 2] Node.js ==
A E g} Zr]. 7Y o= FgrE 7Yl b AFS-EH = F7F func.yaml 7Y @] o},

http @ event Ez] 7] g+ 2F Y3 g3 725 Z5h.

HEH 7=

. —— func. yamla
—— index.js 9

—— package.json
—— README.md

L—— test @

—— integration.js
L—— unit.js

func.yaml 7§ 3} Q2 o]r] ] o] 3 B A2 Ee]&E ZY 5= v AFEH U -

ZzAEdji B P75 B indexjs 542 o] F 55 o] o Fr]ch.

g Z 5] package.json 7} o] A 3H 554 0 2 A 55 =] g1}, -2 Node.js Z 2 2] Eof
A et A 2 Fo1 § 5 FEES F1E T AsH o

npm 354 37}
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I npm install --save opossum

ZzA e} fELo 2 YETH ojE s £4 $2 Y H dee AboJr] o] v FFH
1,

6.5.3. Node.js /+ 5= FJH

Knative(kn) CLIE A}-& 35} 3t Z =4 EZ 44 & of CloudEventso] £ 3sl= ZZ4dE = 7}
ol HTTP 2 F o] -8 g 38l= Z 2 A EZ Wi st + 951/l Knativee] CloudEvents= HTTP—E— %—1]
POST @ 3oz Aggruz g4 53 vF R = HTTP o]yl EEZ =315l £ H L.

Node.js 3} 2+ e HTTP 2 38 A1g-d1o] 528 7 gt o9& a¥o] 7aHd
context S HAI EEZ ﬁ v A o 7] W2 Al sle] g7} sE=H .

6.5.3.1. Node.js A8/~ o HA E

rr

gl+=context Q HAEEZ ] vlx] o 7] v]2Z A FZslo] sE=HL/rl o] QHAEE= Zo]9Q
HTTP 2.3 12 o] tj 3 A =& A& F .

A 2E o nAE o

I function handle(context, data)

o] Fuol= HTTP 23 vlA =, 2§ E4E T 2354 g A4

K}
X
ALy
Sl:
l-H
iy
&
-
ko
oY,
e
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o] Z3alg 1]} CloudEvent 7} Z 3= 0] 9= 232 context.cloudevent & Al-&3sfc] Wi~
A== CloudEvente] Eo] 9= Q2EHAF AHAE 9 HA Eo] o7 gl]r].

6.5.3.1.1. A~ E 9 HA E pmjijc

context ¢ H A Eojj= b o]E g2 425l CloudEventZE vF3l5}= HQ pjij=
cloudEventResponse()7} $l&51] ]

Knative x] =gl ojjA] A]H] ~2Z Hj £ H gt~} CloudEventE Hijj= o]l E H Z 7o) 93] s &5+
© HgzAE= ogo glo]gt]r]. &5 o] CloudEvent?] 7-¢ HZ 77} o] o]l EE 2] gFi]r}.

N
T
[
Im
fo

E mjA]x= o

// Expects to receive a CloudEvent with customer data
function handle(context, customer) {
// process the customer
const processed = handle(customer);
return context.cloudEventResponse(customer)
.source(7handle’)
.type('fn.process.customer’)
.response();

}

6.5.3.1.2. CloudEvent tj o] €/

0] 9= Q3 o] CloudEvent?] 79 CloudEvents} & & H 2= g]o]E] 7} o]l EojJA] FZE ] =
BA o H 2 A FH o EJ/OIEf Ao o232 FAFeF JSON F#x} F o] ZgHH

CloudEvent7} =31 5= 3¢ —r,—,,]- 710/ .

"customerld": "0123456",
"productld”: "6543210"

}

Z&¥ o context 2 HA E 2o g5 gjsl = vl vfsf ¥5 customerld 2 productld <%
o] 9= JavaScript ¢ HA E7} i}
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I function handle(context, data)

o] of %] 9] data o 7] ¥ 4+= customerld = productld <-§ < 3= ¢35+ JavaScript ¢ H 2 E ¢/1]].

6.5.4. Node.js g} ulsl gt

g}+= 474 ¢ JavaScript 73 < vFgl sl AL} vFEl glo] 1S 4 SO g0 vFet glo] XF HA]
27 a7} FAE R grow 5 2= 204 No Content -$-5< dr41]rf.

3l g+ o]l EZ Knative Eventing ] = 4] © 2 1] 35]7] ¢35 CloudEvent == Message 2 H
Z vlgl g = QI 1]} o] F-¢ 7 ¥xl= CloudEvent v A] 3 A} 2 o]s]5l 2 7S D27} A+
H,

function handle(context, customer) {
// process customer and return a new CloudEvent
return new CloudEvent({
source: '‘customer.processor’,
type: ‘customer.processed’
)
}

6.5.4.1. 3] vtz

return ¢ H 3] E o] headers <42 F715l] SH b E 3T + Y5 o]F et &)= F&H
FZ9 gj3l $goZ d&H.

&g a9 9
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function handle(context, customer) {
// process customer and return custom headers
// the response will be '204 No content’
return { headers: { customerid: customer.id } };

}

6.5.4.2. yg Z= ¥I3

statusCode =42 return 9 HA) Eo)] &7}5lo] & ZxJoj]A vlglE e

Ky
[
Uy
X,
oY
&)
ol
39
Ty
T
3J

function handle(context, customer) {
// process customer
if (customer.restricted) {
return { statusCode: 451 }

}
}

YE ZE= ghrolA] Y Ho] B 7o s €9 7 s

27 e A= o

function handle(context, customer) {
// process customer
if (customer.restricted) {
const err = new Error(‘Unavailable for legal reasons’);
err.statusCode = 451;
throw err;
}
}
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6.5.5. Node.js ¢+ H 2 E

Node.js ¢+ 7 e A ZZZ g/ =EZ 5 &1/l kn func create & A& 35l gF+E Y 4§ &
g JYE= 7]E T2 A Eo= B 7JR] 7t 99 ® § 9 | AE7} ¥§H H2E Froof Qg

A 27 A

[ ]
OpenShift Serverless Operator ¥ Knative Servingo] 2] = E o] X[ o] F 1}

[ ]
Knative(kn) CLIZ} & x] 5 o] Q1]
[ ]
kn func create & A}-§ 3} gF+E Y A+
Az
1.
gF9] |2 E O Z o] Egl.
2.
HAEEZ JP gL/
I $ npm test

6.5.6. o5 ©A

°
Node.js A E~E 9 HAE AT HHXE FZ5]{ A 2.

6.6. TYPESCRIPT g} 7} 2F

TypeScript 35 Z2 5 =5 45 Fof
FoFe 5 Qlgri]e). ol 7)o g 5 & 7

2 iy
i) &
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6.6.1. AL 277 A

[}
grZ 7 wrsfa] vl w %] OpenShift Serverless Functions 4§ W7 & g2 3 oF g1}

6.6.2. TypeScript g+ d =3 +=F

Knative(kn) CLIZ A}-§ 3} TypeScript g+ JJ & o ZZ A E g5l JvrF Q]
TypeScript ZZ A EX g B o). 7Y ¢ o] 9= g 74 ol AL§ == 77} func.yaml 512 9/ 1] o},

http Z event Ez] 7 g+ 2F e = 725 7

b

1,

HEH 7=

—— func. yamla

—— package.json 9
—— package-lock.json
— README.md
—— src

| L——index.ts Q

—— test @

| |—— integration.ts
| L—— unitts

L—— tsconfig.json

func.yaml 72§ 722 o]u] =] o] 27 H A ~2Ea]E Y sl b AHEHH .

g/ %] package.json 7¢I A8 54402 AeH grh 02 TypeScript =24
Eojx 9] mf A 2 L FEL F1E 5 U],

npm F44 F7} o

275


https://access.redhat.com/documentation/en-us/openshift_container_platform/4.12/html-single/serverless/#serverless-functions-setup

OpenShift Container Platform 4.12 A ¥ 2] =

I npm install --save opossum

ZgAEp LSO YEGY o2 8 F5 F2E YYH drpg Arlo]r] o] ZE
1},

©

Z Z A EoJ = handlezl= #+Z 1 H = src/index.js 2} & o] E glx] o] of g}i]t].

o

6.6.3. TypeScript ¢+ 5= JH

Knative(kn) CLIZ AF§-3}of gl Z 24 EE 44 g o CloudEvents 5= 7Hd 31 HTTP 2§ o &
gl Zz A ES Y45 5 951t Knative o] CloudEvents= HTTPS 535 POST 2§02 4
Hu g g $F BF 75 HTTP o]l EE =5l 2 g gt

7hesl HTTP 2 32 A& 3l TypeScript gt+= =8 + Sls So] 2= 2 F o] 5 H
context Q HI EZ F] WA v 7] W42 A1& 35l g7} S&H Ul

6.6.3.1. TypeScript Z1g/~E Q9 HA E

g1 5257l context L A =E X WA vl Wz AFFUG AH2E o HAE Sy
o oA =5pl Eo] 9= HTTP 2 §ol t 3 § 1 & A58 7 g1

I function handle(context:Context): string
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o] HoJ=HTTP 2§ v =, 23 #xY 5= 2 F7 g7 d4H FH2] ZAY =40, 2F £
o] ZgHg 1]l CloudEvent 7} ¥ 38 Eo] 2+ 2 F-2 context.cloudevent & A& 35} Y4 =& 5
¢l == CloudEvent2] Zo] 9= o 2EAZ AdAE 9 HA Eo] HZgl]r].

6.6.3.1.1. A9/~ E 9 HA E g

context © H A Eoj]= f]o]E] z+< 425l CloudEventZ vF3ls)= Ho pjij=
cloudEventResponse()7} $l51] ]

Knative A] = gloj4] 4] 8] A= HJ3ZH 3t7} CloudEventE Hij]= o]l E H Z 7o) 9]3)] &%=
F¢ BE27= S golgo. 8 Ho] CloudEvent?] 3-¢- HZ 77} o] o]yl EE ] 2] gFi]r].

N
L)
[
Im
fo

HAE pA] = of

// Expects to receive a CloudEvent with customer data
export function handle(context: Context, cloudevent?: CloudEvent): CloudEvent {
// process the customer
const customer = cloudevent.data;
const processed = processCustomer(customer);
return context.cloudEventResponse(customer)
.source('/customer/process’)
.type(‘customer.processed’)
.response();

}

6.6.3.1.2. A ~E 23
TypeScript 28 g9 7Y g0 A}-£317] 9o -2 2L B L.

e 7F g9

I // Invokable is the expeted Function signature for user functions
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export interface Invokable {

}

(context: Context, cloudevent?: CloudEvent): any

// Logger can be used for structural logging to the console
export interface Logger {

}

debug: (msg: any) => void,
info: (msg: any) => void,
warn: (msg: any) => void,
error: (msg: any) => void,
fatal: (msg: any) => void,
trace: (msg: any) => void,

// Context represents the function invocation context, and provides
// access to the event itself as well as raw HTTP objects.
export interface Context {

}

log: Logger;

req: IncomingMessage;

query?: Record<string, any>;
body?: Record<string, any>|string;
method: string;

headers: IncomingHttpHeaders;
httpVersion: string;
httpVersionMajor: number;
httpVersionMinor: number;
cloudevent: CloudEvent;
cloudEventResponse(data: string/object): CloudEventResponse;

// CloudEventResponse is a convenience class used to create
// CloudEvents on function returns
export interface CloudEventResponse {

id(id: string): CloudEventResponse;
source(source: string): CloudEventResponse;
type(type: string): CloudEventResponse;
version(version: string): CloudEventResponse;
response(): CloudEvent;

6.6.3.1.3. CloudEvent tj o] €/

Eo] 9= 9 3F o] CloudEvento] Z-¢ CloudEvents} & & H 2 E g]o]E] 7} o]l EoJA] FZE ] =

WA oA 52 A FF L o S Eo] HoE] 49 -2 74 JSON #x} o] £ ghd
CloudEvent } -1 5= Z-¢ ]} 23 z+o] 1]l

278
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I }

2= o context 2 BA E 5o g0 bj ¢l 7= ¥ A vj7] ¥7 customerld % productld <%
o] ¢l= JavaScript © HA E7} F1]t}.

A1 g o

I function handle(context: Context, cloudevent?: CloudEvent): CloudEvent

o] oj 7] 2] cloudevent v 7§ ¥ == customerld = productld <% o] 3 g}# JavaScript ¢ H A E 9]
Lt

6.6.4. TypeScript g} vFsl zF

ot JavaScript 73 & vFeFs} AL} vREF gho] gle = Sl o g0 ¥HaF glo] X g H A
A] 5 =] gro vl §zx2l= 204 No Content -&H-< w1

T gt
R
ar

3l gt o]l EZ Knative Eventing A] =] 2 2 1] 35}7] ¢]5] CloudEvent F== Message ¢ X
EZ vlg@ g 5 Qlg 1]l o] F-¢ 7§ ¥A}= CloudEvent m A] g AL 2 o]sfslz 7EH & 7} gl
ol. vreld gteo] &) B 7Jel Ad Y= FEd SHeE dSFY .

export const handle: Invokable = function (
context: Context,
cloudevent?: CloudEvent
): Message {
// process customer and return a new CloudEvent
const customer = cloudevent.data;
return HTTP.binary/(
new CloudEvent({
source: '‘customer.processor’,
type: '‘customer.processed’
h
);
5
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6.6.4.1. 3] vls}

return 9 H ] E o] headers <42 F713l] SH b E 3T + Y5 o]FH et §)cl= F&H
s gt gge e AEF .

&5 a9 9

export function handle(context: Context, cloudevent?: CloudEvent): Record<string, anys {

// process customer and return custom headers

const customer = cloudevent.data as Record<string, any>;
return { headers: { 'customer-id': customer.id } };

}

6.6.4.2. yg Z= ¥I3

statusCode =42 return 9 HA E o) &7}5lo] &ZxJoj]A vlglEH e

K
[
]
3,
oY,
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ol
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T
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export function handle(context: Context, cloudevent?: CloudEvent): Record<string, any> {
// process customer
const customer = cloudevent.data as Record<string, any>;
if (customer.restricted) {
return {
statusCode: 451

}
}

// business logic, then
return {
statusCode: 240

}
}
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Y ZE= ghrolA YYEHo BYsl= L7l dls] ¥ + Ao

export function handle(context: Context, cloudevent?: CloudEvent): Record<string, strings {
// process customer
const customer = cloudevent.data as Record<string, any>;
if (customer.restricted) {
const err = new Error(‘Unavailable for legal reasons’);
err.statusCode = 451;
throw err;

}
}

6.6.5. TypeScript g+ gl =E

TypeScript $++= Z 7 E| A 22 4] g2 E T + Q1] kn func createE Al-§351of g+ oF
=g YYH= 7| E T2 HEo = H IR 7tdel O] W F3 H2EV) X gH H2E Fo o) Y5
.

A 27 ALY

[ ]
OpenShift Serverless Operator ¥ Knative Servingo] 2] = El o] X5 o] F 1}

Knative(kn) CLIZ} & x] 5 o] 9l ]

kn func create & A}-§ 3} gF+E Y A5

ool b ==& Y] &

Mo
oy
<
g
A
ofy
4
0%,
o
%
o
-
K

I $ npm install
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2.
o] HAE Friz o] E§ .
3.
H2EEZ gl
I $ npm test

6.6.6. o= B4

[ ]

TypeScript A8 ~E Q9 HAE FZ Hrx]ZE ZFZ5IHA] Q.
[ ]

FrE YE g g
[ ]

ol

gh= =G0l t] et A e ] £-2 Pino APl 2541 5 #7544 2.

6.7. PYTHON g} 7jj 2F

OpenShift Serverless Functions with Python2 7] = Z2] F 7] & d-& 9. 7]z
Zel4 712 Red Hat 22 541 4[] 2 -2 A HSLA) ] 4 #57 g2 m] 71530
2 SHGA G 5 U]t g EZEH BFN ALE = AL AFGA G
ol o] 2l gt 7] 5 & AF& 5 F7 Al Tl 5E £ o] &F 7 o] 71/5’ 8 oAl 27
o] 7]&& Efléﬁ_ ol HEWS A+ M”;L/E}.

oo
l"[o
m{;
&
A
Shl
X
ol
2,
e
g

Red Hat 7] 2]3 7]%5-2] 2] 9] ¥ 9]0 o] e <4 ¢ o]
& FE A 2.

Python gl =24 =5 44 ¢ Fo= AgH HER 72 5460 H=zr]2 232 gh5o] 77}
& 4 il Aol F 52 74 2 ned old 2 $H Z=o} EFE .

6.7.1. ALF 27 AF

[}
== 7 ¥sla] ¥ vl %] OpenShift Serverless Functions 473 Y74 Z ¢F& s oF gt}

j=4
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6.7.2. Python 315 gl =g 2.

Knative(kn) CLIE A}-&35}<] Python $}+Z A4 8 g = A E ] g £l a]= o ul= o] Python == ]
E 9} 7 AFgHL e} Python gl F719] A) ¢ AFgHo] g t] o 7 9 & 87 AFg-S 3 2 5] E o] main()
g9} func.yaml 7% 7 ¢ o] g} func.py 7 ¢ o] F g5 o] i A 9.

@Ak PEH requirements.ixt #e o] A FH FEY 02 A HHA Gk 7} FE FEL
o} Python Z2 s Eoj4] #7}8 F &) EZAEs] i E§0 2 YU o] 3 54 44
# elepg) A o]t] o] v] <o) gt

http Z event Ez]A g+ 2F 543 PJZH 72 E @5

HEH 7=

fn

—— func.py a
—— func. yamle
—— requirements.txt Q

L test _func.py

ojp|R] o] F3] #| A 2Ee]E dY 5= b AFHSH U

}-Z Python Z 2 ] E o] 9]= %] & requirements.txt 7} o] 7]} & g2 2 Z7}18F + 9
4.

g0 24 Bl AE0 18 S 7 i 7Hel B HI2ES} EFE o] .
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Python g} 77 HTTP @ F 2 2 558 + Q51 5ol 2= 2 F o] =151 context 2 H
N =g 3 vA o7 Wz AEste] §7 5 &

context ¢ HA E = 7 7] o] 4 o] gl+= Python 2]~ ¢/1]r].

request =32 g3 =45l Flask request ¢ HFEEZ Z g}

Lo] 9= Q3 o] CloudEvent ¢ B A Eo] 72 = vl x] £4] cloud event s} ¢ & 1]}

T el= AHAE ¢ Ha Eoji] 2= CloudEvent & o]E]of] WA A& 5= Ql&=1]}.

def main(context: Context):

The context parameter contains the Flask request object and any
CloudEvent received with the request.

e

print(f"Method: {context.request.method}")
print(f"Event data {context.cloud_event.data}")
# ... business logic here

6.7.4. Python g} vt3l z}

& Zg 9927} o] 2] oF ZHS Flask 4]

&
o
xo
N
T
Q

g} Flask o ~] R ¢ 8l= 2 & g2 vhel
vjol H 7 Z5A]57] wE Y],

o

I def main(context: Context):
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body = { "message": "Howdy!" }
headers = { "content-type": "application/json" }
return body, 200, headers

Frs g BEA AHS) $H AEE BF 23 237 $F oz 4T 7 Ak

6.7.4.1. CloudEvents ©vl3]

7} 2R} @event o) 27 o] B & A4 3ho] S5 1) 7] Aol §5 v g2 CloudEventz vl gs
of g2 BEA 4E 7 A&

o

@event("event_source"="/my/function”, "event_type"="my.type")
def main(context):

# business logic here

data = do_something()

# more data processing

return data

o] aj Ao Al = "my.type" 7 & 7 "/my/function” £==F Al-§ 5} CloudEventE &4 #e = Hy
1]}, CloudEvent data =2 vl2lH data ¥ 52 &3 H1/t]. event_source ¥ event _type &=z o]
B S0 d e Apgel o).

6.7.5. Python g} g~ E

7l 77 E] 9 A] Python g}+5 22 2 H2E g Q1. 7|2 Z2 A Eo= 7] 5o gjgt 7Fd st T9)
H £ EZ A 35} test_proxyc.py 2} o] ¥ 3F5 o] 51l
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27

Python g}2] 7] 2 g2 E ] ¢ ¢ 7= unittest ¢/ L] c}. Qo nja} O} E g 2AE =
HAHZE AIE T T Ay

A 27 ALY

[}
Python 315 Hl2E & 2404 JYsteld Bad 54 922 d3} Fr/h

I $ pip install -r requirements.txt

I $ python3 test_func.py

6.7.6. o5 B4

g5 U= 5 v E g o

N

3]

6.8. KNATIVE EVENTING 9] A] g4 A&

+= OpenShift Container Platform & 2] =] o] Knative A]v] £ Z v Z H 1], Eo] 9+ oJHEE
3} = 9l == 3Z Knative Eventing 7% 220 ¢4 3 4 &1

6.8.1. WA} 2 A& 5] U E £2F gl 92

g}<-+ OpenShift Container Platform Z 2] E] o] Knative A]v]*Z ujj 3 g 1] }. OpenShift
Container Platform ¢ Z& 2 A}-£35lo] o]l E 2 E A& ujf 55 £ 20jA] o]Hl E7} AEH = n &
HgrEAFT T 5.

A 27 ALY
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OpenShift Serverless Operator, Knative Serving, Knative Eventing ¢] OpenShift
Container Platform &2/ = E] o) ¢l x] & o] ¢4 1]}

) Z&o] 229 WA FHOZ Fr]r),

Iz EZ YA A 1] OpenShift Container Platformoj 4] of Zz] 7 o] W 7]} Y72 &
E JYof= b FA Fa & Aglo] Y= ZZHE o A2 5 Q]

g2 445 W E 1] .

=z}
1.
+7 7} o] E 222 o]Fdlo] BE FF 9] oJHE 22F YYof A YY T oJHE 22
7EES g
2.
OJHE £2 Yy & H7]o] Y= JHA ]2 BEF oA 45 HE g
3.
Y§< Fgeg
45

EZFZX] Fo] A& Fels}o] oJHE 27 YYHU 7] A Ho] Q=] 2l g = Qs

A} selo)x] EFz A2 o] EF]L.

ojHE £ 2F H v HFH

3

TE FH 5] 2EF FE A J]s AP JEE g

L

6.9. FUNC.YAML9] gt~ ZZ 2 E 724

func.yaml 71 o] = g}~ Z Z & E o] 24 o] ¥ gty o] gl 1]l func.yaml o x]g & zFS kn func
FE S AP o A1gH . 9] 9] kn func build 'F 55 g 5}H H= F=9] gro] ALgHU o 3
o mje} FEHE Sz i B W E o] e ge A Yo g+ s
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6.9.1. func.yamlo] 7% 7} 53 =

func.yamlo] gj A2 o] H == g FEZ YN, W o g g o JEO = Y HU 221} g5 o] =
i o] =] o] g3 P2 AFFE WF ] fa FECE v e BEx .

6.9.1.1. buildEnvs

buildEnvs Z =& A}-& 310 gtr-E WESHE BN A& FAEF 3G drE 9T 7 UAw
L/} envs & AFE 5o HYH Wof= ge] g e 9o <= buildEnv & A}E-5}o] 4 H WTE

A8 3 7= Q)T

#olA F 5 buildEnv ¥+ & & 5 gl o). o5 oA o4 EXAMPLE1 o] 2}+= buildEnv ¥

o= s1pe] ghol A4 FFFU.

buildEnvs:
- name: EXAMPLE1
value: one

=24 37 W4 buildEnv ¥+EF 4¢3 +x% Azt o5 A4 EXAMPLE2 z}+=
buildEnv ¥+ = LOCAL_ENV_VAR =2 7 w+2] zto] gg-51]c}h

buildEnvs:
- name: EXAMPLE1
value: '{{ env:LOCAL_ENV_VAR }}'

6.9.1.2. envs

envs Tt 2 A1-& 3515 2HEFQ] A] A}
ZIR] g o 2 Jg g + Qg

A=2Z E= 2y ol A FE 7]-5 Bl 47 o,
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YHH 87 w50 o] FOE AL HE | E AG ] Al2LH Ei= T

7]-#t L A E 7= s

name: test

namespace:

runtime: go

envs:

- name:
value:

- name:
value:

- name:
value:

- name:
value:

- value:
- value:

#NA FF HFH e

EXAMPLE1§)
value

EXAMPLE2 @)
'f{ env:LOCAL_ENV_VALUE }}'

EXAMPLE3 @)

'{{ secret:mysecret:key }}'
EXAMPLE4 @)

'{{f configMap:myconfigmap:key }}’
'{{ secret:mysecret2 }}' 9

"ff configMap:myconfigmap2 }}'G

oy,
3

A
T

Az A G 7-5k oA BHE 9 W

74 go] X FH 7]-zk Holx ggE 97 W

A 25 9] 7]-gk Bl A ZFA L EF ¥ A E.

Y
@
i\
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¥ 5] 7]z oA A1AE B W T AE.

6.9.1.3. builder

builder Z == g9 4] o] u] X E ¥l =35} b AFE-5}= F8ke 2 g g1/} o]= pack = s2i 9]
wE sl &g

6.9.1.4. Build

U= D S YShs S A, it local & g7} Aol 287 WA S
it & git B0 NG H g2 AL§ o] 7} Fel LE o] WEHYSS e,

6.9.1.5. volumes

volumes 2= 41§ 511 TS ol 9} 2o] X FH F2oNA ol a2 5 2l BiFoE A2
@ 7y gL nheEY 5 g,

name: test
namespace:
runtime: go

volumes:

- secret: mysecret ﬂ
path: /workspace/secret

- configMap: myconfigmap 9
path: /workspace/configmap

mysecret ] Z =2 /workspace/secreto] 9= BF O Z nf 2 EFHL ]

©

myconfigmap 7% -2 /workspace/configmapo] $l= E&F° Z ol 2EH L],

6.9.1.6. options

options ¥ =Z Al-§5}H &5 27 A7 zFo] v EH gl4=o) oj $F Knative Service <42 473
T gl o] &3t g o] HFHo] YA grow B §Ho] AlgFH L.

@
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scale

min: F4 B4 /1] th. S57F oFH F 7o oF gk ZEhE 09t

max: ] EAE g1 277} of F 7ol gk A EZHE 0] 7] of = A &
o] §12-& o]

metric: Autoscalerol 4] ZFA] sl+= d| E g %32 g9 gi]l. 7] 2 g2l concurrency
EE=mps=E HFT 7 Qs

target: &) o T 5= 2F ol mjef v]dE g A 7)o gj et AF AIFE A
grjol. target 542 001820 Z L& =78 72 AT 5 5.
options.resources.limits.concurrency 7} 47§ 5] &= g 7] E ZH2 1009 1]}, o] Z -7
target:2 7] Ezro = H4 1]l

utilization: 271 2] 91517] 2o 588 A1 23 AFE-F(W£2) 1]t 1914 1007}
Xo] g 274 @e Y 7 ATk I EGE 7091,

resources

requests

cpu: B ZH g7} = el o] o gjgF CPU 2] 2 F 91

memory: 8] ZH g7} = e o] gl v 2 a] 2|22 9 F ¢
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cpu: | EH F57} 2= ZH0]1]2] CPU 222 A g ]t

memory: Bj ZF g7} Q= A E o] o] vl X 2] 2] =2 A )1 o}

concurrency: B¢l %424 o]5 Az 5= 5] 23 o 3 1= A P91
. 01} 271} P& F5 Fro] B 7 Aver] . JEZHE 00]1] o] A gto] g2 o
w] g o,

52 scale 54 742] o] /.

name: test
namespace:
runtime: go

options:
scale:
min: 0
max: 10
metric: concurrency
target: 75
utilization: 75
resources:
requests:
cpu: 100m
memory: 128Mi
limits:
cpu: 1000m
memory: 256Mi
concurrency: 100

6.9.1.7. image

image L gy gF4-9] o]ujx] o] 2L B3l & XF L]} o]
g1 o] F-¢ g5l kn func build %= kn func deploy = & & 5} A
Hid.

HEE g et 79 5 9
gh5= o] m] ] 7} Al o] FoZ 4
6.9.1.8. imageDigest

imageDigest Z = o= g7} uj ZE nj o]r] %] pji]z] >~ E o] SHA256 5] A] 7} Z gHF Lt} o] 2
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6.9.1.9. labels

labels 2 =& Al-§ 3

~.L
%
ﬂ‘l
Uq‘
&
U
g,
o
3
o,
@
+
30
Ty
L
_

go] &2 g FFH 4 T Awa. o 94 9 7]7}F = o] E = backend 7lo] &
H ddHFHT

labels:
- key: role
value: backend

=Z ¥ "OIW glo] & e T& g o5 94 author 7] 7} Y= & o] &=
USER E%’ v o] BHEL.
labels:
- key: author

value: '{{ env:USER }}'

6.9.1.10. name

}Ljrl. o] kS Hj E A Knative 4] 6] 9] o] 0 2 AlgF 1]}, o]
2 HFgd 7 AF.

6.9.1.11. namespace

namespace ¥ &= g7} v X 5= ]  ~ o] 2 F X] g g,

6.9.1.12. runtime

runtime # == 7] 59 g ot ¢1o] &g 9)(4: python )& =g g1}

6.9.2. func.yaml =< 24 37 W+ F=

g 75l APl 7] 9} 7H& FR ot JHE X Fol X FoH ZH FG A AE Tl FG Hol
it F=E F71e + 5o func.yaml 712 o] envs =& 533l o] ZY L +d e + AF .
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Al 27 A G

27§17 ¥E FEEH G FES AE T
I {{ env:ENV_VAR }}

ENV_VARZ }-g3}2/i 22 349 ¥4 o]0z it

o] & So] 27 7oA A& e 5= Y= APLKEY W57} 912 5= g1/ th. MY_API_KEY
o] a5 G2 DgaE g oA FH AL T 5 At

name: test
namespace:
runtime: go

L

envs:
-name: MY_API _KEY
value: '{{ env:API_KEY }}’

6.9.3. 7} g £

[}
#1441 2517]
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[ ]

Serverless g9 A] A]|ZH L 74 g o] A=
[ ]

x}-5 330 Knative 4]
[ ]

A o] o] 2] #e]d b 3 Kubernetes 4]
[ ]

FEA]4 74 d] st Knative 4]

6.10. g0 4] A28 B 74 wol A=

g7} FH2E o W EH F AZZ 2 2 ol FH ol o] N L 7 ]k o Hlo]E =
2502 njgEGA) 34 W] 89T 5 g1 Knative CLIZ A1-§-317]1} #+ 74 YAML 7
o2 Aol FEOE o] YH2F YFNOE 2H G 7 U]k

Az 8 2y ol HA Lt g E Fel e o] WEd o} G o] A5 2E
AN AY = gholl AFE T 7 Gl

Q

A2 w7y W gl ALY T g G

w A] ] 9} GFA v F 7} A g

a2 7 Qi 2 A F T 27

6.10.1. |25 & 724 ol t] ¢ §15= A 29 $F g WG

kn func contig /218 # 2] E]& AFg-51e] ol dA 2k A 2E 2 7Y Be A 7 I
Gk AL TS Aol 74 0 B Az AP g 5F, FoH AA, 2F D, 1 A Fol
EFFUT o] 758 A& FolA] QA2 7 gl Fe2E o) 4 FH Hlo]HE AT 5 s
1)},

A 27 A

[ ]
OpenShift Serverless Operator ¥ Knative Servingo] 2] = El o] X5 o] F1].
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Knative(kn) CLI7} & x] 5 o] 9l ]

& YA

3
1.
g Z2A B4 ohg FEL AP T
I $ kn func config
H = path Ei= -p §9L A18alo] §4 Z2AE ez 93 5 &1
2.

H21E QE )2 E AFE o] Ha T HY L TG A E So] 5 EEF Ao
FYH 25 A G R 2E 0] Y.

$ kn func config

? What do you want to configure? Volumes

? What operation do you want to perform? List

Configured Volumes mounts:

- Secret "mysecret” mounted at path: "/workspace/secret”

- Secret "mysecret2" mounted at path: "/workspace/secret2"

o] 27]mki= 219 H D ElA A8 T 7 = 2E 97 T P 2 o] Folis W
e Belzi.

kn func config
—> Environment variables
| —> Add
| | > ConfigMap: Add all key-value pairs from a config map
| | F—> ConfigMap: Add value from a key in a config map
| | —> Secret: Add all key-value pairs from a secret
| | L—> Secret: Add value from a key in a secret
| > List: List all configured environment variables
| L—> Remove: Remove a configured environment variable
L—> Volumes
F—> Add
| —> ConfigMap: Mount a config map as a volume
| L—> Secret: Mount a secret as a volume
> List: List all configured volumes
L—> Remove: Remove a configured volume
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$ kn func deploy -p test

6.10.2. 54 B YL AFg o] A28 B 74 Wol Ul e 75 SA= 75

Mol

kn func config 7 € 2] €] & 4@ & gjrjr} A 3} YRI5 G4 5p] o] d H o] 2} go] H2 ot
2}9] & Helsfof ]l @A E % -gst2]d kn func config F % B o} A0l AL JP o] =
e AF oo

7Y 87 g PSS

X

o

g 3.
I $ kn func config envs [-p <function-project-path>]

g1 ol 97 W5E FoSE Y T8-S 7

%y

1.
I $ kn func config envs add [-p <function-project-path>]
g PN 87 WrE AAGEE O22 I 5o,

I $ kn func config envs remove [-p <function-project-path>]

7Y 2FE GG g

o

+9

wy

L.

I $ kn func config volumes [-p <function-project-path>]
o 7Y EFE ol OeS I gy .

I $ kn func config volumes add [-p <function-project-path>]

g PN 52 A g2 FY g,

T

I $ kn func config volumes remove [-p <function-project-path>]
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6.10.3. |25 2 74 W TFEOE F4 BA = F}

A2 B 74 go G 26)= 7S g +5LE F71E + 5 o kn func config tj 5} ¥
7l E ® FF L A& = Ao] FHEU LA 7IE 7Y 21 H o] = F ).

6.10.3.1. A]Z3H L BEF oz nj2E

NZHE BFOE P} LEG 7 gLtk A ZH o] PRLERE Fol] dvk HAZ 2 2
&1/} o] F Fol P70l B2 9 FHLE do]E(el: 7oA A2 5= URI ) 58 7
glg] o,

Al 27 A1F

[ ]
OpenShift Serverless Operator ¥ Knative Servingo] 2] ~E] o] X5 o] gF 1}

[}
Knative(kn) CLI7} & x] 5 o] Ql&1] ]

[}
ZlsE ¥ AwH

23
1.

gh=o AF-& & func.yaml 72 1],

2.

EF O Z o} 2 Esla = 2} A2 H o fjs) volumes 4] 9] o} YAMLS 37}$}1] o}

name: test
namespace:
runtime: go

volumes:
- secret: mysecret
path: /workspace/secret

mysecret2 b3 A| ZH 9] o] Zo 2 g g}
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name: test
namespace:
runtime: go

volumes:
- configMap: addresses
path: /workspace/secret-addresses

852 23

Y WL BFOE FeEY 7 5Lk 7Y W] e ERH GoA Yy AUz a2 5

Qg1 o] F Fal ol B2e Fel 2 do]E(ol: Fo4] B 5= URI £2)o) <58
7/:

A 27 ALY

[ ]
OpenShift Serverless Operator ¥ Knative Servingo] 2] =E] o] X5 o] gF 1}

[}
Knative(kn) CLIZ} & x] 5 o] I}

[}
ZlsE ¥ AwH

24
1.

gl ol A& ¢ func.yaml 7} &5 1],

2.

2702 rj2Ese]= 2 74 Wol ts volumes 4] o2 YAMLE 7} 8]},

L

name: test
namespace:

@
i\
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runtime: go
volumes:

- configMap: myconfigmap
path: /workspace/configmap

myconfigmap$ of & 7§ 7] o]F 22 giA g

/workspace/configmapS 2% W< o} 2 Esla+— F 22 vlFL ]
o & Eo] £ 7Y WL rf2ESEH o2 YAMLE AFg-g] .

name: test
namespace: "'
runtime: go

volumes:
- configMap: addresses
path: /workspace/configmap-addresses

852 23

6.10.3.3. |22 o] §2] & 7] gl A #5 W5 45

Horo 2 FoH 7] Gl 84 WE AY Y 5 dgr]rh. 28 g o] o] Al o) X FH Fhol
HEI9) A B8 Foll 87 T2 QA= 7 g1k o= AFEA] IDS} o] A2 o] %] 3 7
of g A= Fge o o 588 5 gt

£

A 27 ALY

[ ]
OpenShift Serverless Operator ¥ Knative Servingo] 2] ~E] o] X[ o] &1}

Knative(kn) CLI7} & x] 5] o] Ql&1]}.
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gr-o]] AF§-& func.yaml 71 )-& ¢t}

2.
#14 vlo] 3G A2 7]-7F 8- 7} ZFol djsl envs H o] -3 YAMLE 7181 o
name: test
namespace: "'
runtime: go
envs:
- name: EXAMPLE
value: '{{ secret:mysecret:key }}'
[}
EXAMPLE =S 23 ¥l o]F 2 Z gjA g
[}
mysecret:2- O] 3 A| ZH 9] o] Z o 2 gjA g}
[}
key= dj -y glo] A F€ 7] = dj A g
o] & o] A}-& 2} detailssecreto] <] g-H AF-&X} IDo) WA=l H o2 YAMLS A}
£ 3]
name: test
namespace: "'
runtime: go
envs:
- value: '{{ configMap:userdetailssecret:userid }}'
3.

852 23

6.10.3.4. 25 wo] 25 7] grolA] #7 v 4

74 Woz Fo)H 7] gl 4 vTE 4G 5 gk 28 g oldo] 74 Wel X5 il
o EErY) 4] F4E Foll $4 HTE =T 7 AT o= A3 DS} 2o] 74 Wl X g
ol t et A= AeE i o 588 5 AerIT.

A 27 ALY
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OpenShift Serverless Operator ¥ Knative Servingo] 2] = E] o] X[ o] gF 1}

Knative(kn) CLI7} & ] 5 o] 9l ]

A2 Yy .

g0l A}-&-¢ func.yaml 51 2L ¢1]d}.

87 Vol GGG 715 W 7]-5 49 2 el i3l envs Ao -2 YAMLE F7F3]

name: test
namespace:
runtime: go

envs:
- name: EXAMPLE
value: '{{ configMap:myconfigmap:key }}'

EXAMPLES 213 ¥l o] 52 2 tjA] gt

myconfigmap$ of - 7§ 7] o]F 22 i g

keyE dj-& gt vjFd 7] = o] A g o

o] & o] userdetailsmap o %55 A8} ID] 4] 2512 7l - YAMLS A}-§ 3}
1.

name: test
namespace:
runtime: go

L

envs:
- value: '{{ configMap:userdetailsmap:userid }}'
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852 2§

6.10.3.5. A]ZH o] F o) H 2 E gro 4] g-7 vl d3

Az o H BE GholA] 87 WTE AFE 7 A 28 o o] dol A2 X5 g
o EEre] A G55 Foll 5 vTE BA =G 5 ] o] v]He] A FH g A Hol FA o
A2 AL A b H8F 7 ATl A8} e H bl o] FF).

A 27 ALY

[ ]
OpenShift Serverless Operator ¥ Knative Servingo] 2] = E] o] X[ o] F 1}

Knative(kn) CLIZ} & x] 5 o] Ql&1] ]

& YA

gt5-ol] A1-& & func.yaml 722 ¢},

BE -zt B2 87 Wz p i BE A2 o2 YAMLE envs & o] =718}
1.

name: test
namespace:
runtime: go

envs:
- value: '{{ secret:mysecret }}'ﬂ

mysecret2 b A| 2 9] o] Fo = A g}t

o] & & o] Al-&-X} detailssecretol] %] 3He & AF-g A} b o] E] o] WA x5 H o2 YAML
= AFE PO
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name: test
namespace:
runtime: go

L

envs:
- value: '{{ configMap:userdetailssecret }}’

852 23

6.10.3.6. 74 B0l § o) H 2= ZrolAl 87 v 47

7Y Wl F4H BE gl o7 WrE 9T 7 Awg. 28 g5 o]do 7 Wl A #t
of defg] Al ghrE S 7 HrE A2 7 As. o] 7Y Wl AFgE gAY HA FA
N = AorS Hi= b 78§ T A AHEA2} FEHE do]H FF).

A 27 ALY

[ ]
OpenShift Serverless Operator ¥ Knative Servingo] 2] =E] o] X5 o] F 1}

Knative(kn) CLI7} & x] 5 o] Ql&1] ]

& YA

g0l A}-&- func.yaml 51 & ¢1]d}.

2= -5t 4SS #F HrE M4 8= 2E 7Y g bjs] envs o) o5 YAMLS
ZFg o

name: test
namespace:
runtime: go

envs:
- value: '{{ configMap:myconfigmap }}'a
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myconfigmap2 of - 7§ 7] o]F 22 giA g

o] & Zof userdetailsmap °f =] 3 &

HE XA} gjo]E] o] HA A5t H ofS YAML-E A}
&

name: test
namespace: "'
runtime: go

envs:
- value: '{{ configMap:userdetailsmap }}'

vj 32 = Serverless ¢} Kubernetes 472 =7}k 5+ 9l

E| & g}o] d4E /\A&,AL/EIL(G]/ g}=0] 22 of I:},’aizl_,_)_ =
annotations 2] # o] =7} 1]l

7 74 SlEol the 71N A Aol g,

sl =47

7 T4 o] F2]2F 9 ]G Knative ] v] =2 F 7F ¥l «= func.yaml 7 o] 4] A}4] 3} of
AjH] X0 ] A A eF 4= 5] AJH] 2] YAML 792 2 5 73 5171} OpenShift Container
Platform ¢ =& & AF§ 3] o] Knative A] ] = o] 4] =41 2 A # 3 o g} 1] .

T 7=

Knative ol x] 4% st 5=4](<]: autoscaling 54])< &g & + gl&U .

=

6.11.1. g £ F7}

FAL F-gt oz JA T o) E So] F

glol] 742 718 7 ATk Ho| B FAFA FAL
2 P4 AY R 22 gl & v Efel o] B & A Fe H 58 T

Al 27 A G
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OpenShift Serverless Operator ¥ Knative Servingo] 2] =gl o] X5 o] F1].

Knative(kn) CLIZ| & x] 5 o] Ql&1] ]

& YA

gtol] AF-& & func.yaml 7} 2 1]}

Z7}8F g E F4 ) gjsj annotations 2] o] o2 YAML-E =713},

name: test
namespace:
runtime: go

annotations:
<annotation_names>: "<annotation_value>"

<annotation_name>: "<annotation_value>"Z 4] ¢ Z bl 1]},

olg S0 Aliced ] §77} Y5 FAU2S vF 7] Sl oS FA2 EFE 7 g

name: test
hamespace:
runtime: go

annotations:
author: "alice@example.com”

492 e

)20 st-5 ZFa gl of HjZ 8 g ] 5 Knative A] ] % o) 4] o] &7} ]},
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6.12. g} 72 F-= 7o) =

OpenShift Serverless Functions:= 7] 7] & 44 3l o] A& S + A& GRS A3 -
HEHL 75 Z2 A E Y& 75 A Z3l32 kn func E7 §H7) AHESH=5 o] g 7} g I 32
5% deo A 2FHM G #3FES gEYY. FEHS AFESH g Z2HESE JFOZAF
g+ Asy

Node.js

Quarkus

TypeScript

6.12.1. Node.js Z1E]|~E 9 HA E T

context 9 B A Eoi= §5 WA} N 28 7 Y= ol 2] L4 0] Agrr]r]. o] o S50 JAI=
stel HTTP 2. 30 t ¢t J 5 & A 5otz Fej28] 270 282 & 7 davoh

6.12.1.1. log

FH2E Z20] 8L AFYsl= gl Al 7+ U= Y QHAEEZ AFgr. Z 2+ Pino =7
APIZ mjF1]r].
27 q

function handle(context) {
context.log.info(“Processing customer”);

}
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OpenShift Container Platform 4.12 A ¥ 2] =
kn func invoke 5% -& AF§ 51e] g0l HA =8 7= T

g5

I $ kn func invoke --target 'http://example.function.com’

e
&
3

{"level”:30,"time":1604511655265,"pid"':3430203, "hostname"':"localhost.localdomain","reqld’':
1,"msg":"Processing customer"}

27 472 fatal,error,warn,info,debug,trace 5= silent 5 s}1} =2 ¥ G s+ 5 Qi) o] ZH 5}
& ™ config 35S AF&351o] 3G 3t & of}E 875 W FujiNC_LOG_LEVEL 9 353} <] logLevel
S HFggdo.

6.12.1.2. query

LF ) AT Az EALE T-gt B0z VPG ]2 S AHLE 9 HAE XA o A E
Fog 7 A,

oA 7 =]

function handle(context) {
// Log the ‘'name’ query parameter
context.log.info(context.query.name);
// Query parameters are also attached to the context
context.log.info(context.name);

}
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kn func invoke 3 & Al8-31o] g GAI=F T Az

g3

I $ kn func invoke --target 'http://example.com?name=tiger’

e
&
<

J

1,"msg":"tiger"}

w
i\

I {"level”:30,"time":1604511655265, "pid"':3430203, "hostname"':"localhost.localdomain”,"reqld’':

6.12.1.3. body

Hog F9 23 2L BagT. 2§ L2 JSON Z=7} Ed 54 552 JH AT+

function handle(context) {
// log the incoming request body's 'hello’ parameter
context.log.info(context.body.hello);

}
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curl 552 41§ 340] o] & TE o] Gl A28 7 g

g3

I $ kn func invoke -d '{"Hello": "world"}’

e
&
<L

{"level”:30,"time":1604511655265, " pid"':3430203, "hostname"’:"localhost.localdomain”,"reqld’':
1,"msg":"world"}

6.12.1.4. headers

HTTP 23 55 & ¢ HA)

m
by
T
<)
)
I
3

] o

function handle(context) {
context.log.info(context.headers[ 'custom-header"]);

}

kn func invoke g 3 & A1E-5po] ol A= T A5 o

g3
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I $ kn func invoke --target 'http://example.function.com'’

o
&
L

{ "level”:30,"time":1604511655265,"pid"':3430203, "hostname":"localhost.localdomain”,"reqld"
,'msg":"some-value"}

6.12.1.5. HTTP 2 %

method
HTTP 2 3 mjA] =& #x 92 vla g,

httpVersion

httpVersionMajor
HTTP =2 vl W E FxJ=Z pratgid.
httpVersionMinor

HTTP wjoi w4 vis g #Ad= patghlo.

6.12.2. TypeScript Z/8)|~E Q9 HAE 2 Z

context 9 HA Eojj= gt 7 Wz} 7} A28t 5= Qli= of 2] =4 o] gl ). o] 2 gt S of A=
ol S0/ 2= HTTP 2] ot §HE A3l Fe]2EH 229 285 & M""L/’:}

6.12.2.1. log

FH2E Z20] 2HL FY5l= gl AIET 7+ U= EY QHAEEZ AFgr. Z 2+ Pino =7
APIE m}5 1t}

l
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27 q

export function handle(context: Context): string {
// log the incoming request body's 'hello’ parameter
if (context.body) {
context.log.info((context.body as Record<string, string>).hello);
}else{
context.log.info('No data received’);

}

return 'OK’;

}

kn func invoke 3 & Al8-31o] g GAI=F T Az

g3

I $ kn func invoke --target 'http://example.function.com’

i
&
L

{"level”:30,"time":1604511655265,"pid"':3430203, "hostname"’:"localhost.localdomain”,"reqld’':
1,"msg":"Processing customer"}

27 572 fatal,error,warn,info,debug,trace ¥ = silent 5= 3} } = Bl 7 3 4 Q&) o] g7 &
2 config F &2 A5 Sl #F 5 5ftE 2177 ¥ FujiNC _LOG_LEVEL 9] g4g35}4 logLevel
#S W gy,
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6.12.2.2. query

ko
o
Y
Snj
]
=)
AL}
Ma
A
R
lo
)
EN)
o}
lo
by
X
i
o
L
.;i
g
A1)
]
N
oX
Mo
Y
T
[%
Im
fo

B = 2] o) 4]
ol 7 A5l

o A 7 2]

export function handle(context: Context): string {
// log the 'name’ query parameter
if (context.query) {

context.log.info((context.query as Record<string, string>).name);
}else{

context.log.info('No data received’);

}

return 'OK’;

}

kn func invoke 33 & AlE-31o] g dAI=F T A

g3

I $ kn func invoke --target 'http://example.function.com' --data '{"'name": "tiger"}’

W
&
L

{"level”:30,"time":1604511655265, pid"':3430203, "hostname"’:"localhost.localdomain”,"reqld’':
1,"msg":"tiger"}
{"level”:30,"time":1604511655265, " pid"':3430203, "hostname"’:"localhost.localdomain”,"reqld’':
1,"msgqg":"tiger"}

L

313

i\



OpenShift Container Platform 4.12 A ¥ 2] =

6.12.2.3. body

export function handle(context: Context): string {

// log the incoming request body's 'hello’ parameter
if (context.body) {

context.log.info((context.body as Record<string, string>).hello);
}else{

context.log.info('No data received’);

}

return 'OK’;

}

kn func invoke 3 F& AlE-5po] ol A= T A5 o

gE

I $ kn func invoke --target 'http://example.function.com’ --data '{"hello": "world"}’

i
4&
L

I {"level”:30,"time":1604511655265,"pid":3430203, "hostname"':"localhost.localdomain

1,"msg":"world"}

6.12.2.4. headers

314
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HTTP 2% 35 & ¢ HA

[m
by
%
(R
msu
Ny
J

] o

export function handle(context: Context): string {
// log the incoming request body's 'hello’ parameter
if (context.body) {
context.log.info((context.headers as Record<string, string>)['custom-header']);
}else{
context.log.info('No data received’);
}

return 'OK’;

}

curl B3 41§ 3to] o] & SE o] g0l 2T 5 gL,

of
oy
LK

I $ curl -H'x-custom-header: some-value’ http://example.function.com

1
&
L

{"level”:30,"time":1604511655265, pid"':3430203, "hostname"’:"localhost.localdomain”,"reqld’':
1,"msg":"'some-value'}

6.12.2.5. HTTP 2 3

method
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HTTP 23 mjA] =& ExldZ vral g,

httpVersion

HTTP v d-g 49z platgh] .

httpVersionMajor

HTTP +2 vld W5 FX = vragld.

B

httpVersionMinor

HTTP ujoji] Wd ¥ls 5 #2192 g

316



77 KNATIVE CLI
773 KNATIVE CLI

7.1. KNATIVE SERVING CLI 3%

7.1.1. kn service 3 %
03 § 3 < A1&519f Knative A/ 8]~ & 51w #A2] e 5 1.
7.1.1.1. Knative CLIEZ A}-§ 3} o] A]v]a] = of ZFa]A o] 4y

Knative(kn) CLIZ AF& 3} of Aluje] = dEe]7o]dL Y&l YAML Y2 J 5 T8 31= A
O 7+ 315 2 F A H ol A&} ol E] 7] o] 2~ F ] FZgF1] ], kn service create 3 52 A& 3o 7] 2 Ay
2] = dEFe]Ao]dE Y¥ T 7 Az

Al 27 A G

[ ]
OpenShift Serverless Operator ¥ Knative Servingo] 2] = E] o] X5 o] F 1}

Knative(kn) CLIZ| & x] o] Ql&1] ]

2 EZ YA A1) OpenShift Container Platformoj ] of Zz] 7 o] & 7]e} ¢ ==
EZ YYol= o FHEHe g J FHolo] 9= Z2H Eo] A T = gl

Knative ] H] =~ Z 44 g1] .
I $ kn service create <service-names --image <image> --tag <tag-value>

o7 25U
—-image &= o Z2] 7] o] 12 o] 7] URIZ 1] o},

~tag = AH] 22 YA E Z7] o] B 2F Fops ] A& T 7 = AG T o

il
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2911,

g3

$ kn service create event-display |
--image quay.io/openshift-knative/knative-eventing-sources-event-display:latest

W
&
L

Creating service ‘event-display’ in namespace 'default’:

0.271s The Route is still working to reflect the latest desired specification.
0.580s Configuration "event-display” is waiting for a Revision to become ready.
3.857s ...

3.861s Ingress has not yet been reconciled.

4.270s Ready to serve.

Service ‘event-display’ created with latest revision 'event-display-bxshg-1'and
URL:
http://event-display-default.apps-crc.testing

7.1.1.2. Knative CLIZ A}-§3}of A]u]a] > of Za]7o]Hd ¢ o] E

A B 2E BAF oz 758 o] FEE)A T3 F 1] kn service update F F & A F 7 A%
1]} kn service apply '3 3 7 2 2] kn service update 5 32 A1-& 5= 737 Knative 4] H] =] A 4]
o] o g ro] Estali= w7 ALgut X F o gl

of
oY
L

A BG WTE FoFpo] A|H]AE Y o] E g

I $ kn service update <service_names --env <key>=<value>
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A ZEE FI}o}of A H|AF ¢ o] Eg .
I $ kn service update <service_names --port 80
A 2F B A v 7] ¥l TF F7}5lof AJH]=F o] E g .

$ kn service update <service_name> --request cpu=500m --limit memory=1024Mi --
limit cpu=1000m

latest 8] 2 = 7] v] o] &g
I $ kn service update <service_names --tag <revision_name>=latest
A]H] 9] F 1 READY H] Z o] 0] 3 e] 2 Z testingoj 4] staging-2 = ¢t o] E g/1] .

I $ kn service update <service_names --untag testing --tag @latest=staging

EgZ o] 10%E T 3l= v test 5l 25 57} 32 1} ] =] Egf 32 A]uH]~0] FH
READY v do 2 Hgg o).

$ kn service update <service_names --tag <revision_namex>=test --traffic
test=10,@Ilatest=90

7.1.1.3. AJu] = Hd ol Hg

kn service apply § % S A& 3} Knative A B] ~F o1& o 2 7248 5= Ql51]o], A 8] =7 E4)
S]] o 7]&E A B0 Mg H sHe 2 H o] EF .

o

kn service apply 'd 32 A}EA 7} Jubs oz G FY oz A= FEE ¢S] X5 by
dHE dddtes & =2 F

m
(b
iy
X
4
&
ofm
i
&
L
K
X
[0 o
<L
I
Q{u‘
Jo
oo
]
I
3

kn service applyE A}-§ 3}i= &7 Knative A1 B] = o] tj ot H A 742 A 33 °F F1]}. o] E22>
ot o] Ed}E & 5L 1§ F oA %]°F 3} ¢t 5 H= Kn service update g F 7 o5 1] o

of
oY
L
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PUEE R F Tt

I $ kn service apply <service_name> --image <image>

JSON %= YAML 7} 9J o] A] A 6] 2 & 912 o 51 .
I $ kn service apply <service_name> -f <filename>
7.1.1.4. Knative CLIZ A}-§-3}o] A{u] 2] of Fe] A o] &

kn service describe 3 %2 A}l-&5lo] Knative 4] H] 2 E % & + 91/}

of
oy
LK

I $ kn service describe --verbose <service_name>

—-verbose E2) 7= € AFgFo] A vk A8 4B AT S5 E9HE 7 Gk

U 285 A9 &8 9] AFo] F:2 tf o o] EAH

--verbose =z 7 Z A}-§&5}A] = =9 o

Name: hello

Namespace: default

Age: 2m

URL: http://hello-default.apps.ocp.example.com

Revisions:
100% @Iatest (hello-00001) [1] (2m)
Image: docker.io/openshifi/hello-openshift (pinned to aaea76)

Conditions:

320
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OK TYPE AGE REASON
++ Ready im

++ ConfigurationsReady 1m

++ RoutesReady im

--verbose Z2] 72 E A} &5l= =2 o

Name: hello

Namespace: default

Annotations: serving.knative.dev/creator=system:admin
serving.knative.dev/lastModifier=system:admin

Age: 3m

URL: http://hello-default.apps.ocp.example.com

Cluster:  http://hello.default.svc.cluster.local

Revisions:
100% @latest (hello-00001) [1] (3m)
Image: docker.io/openshifi/hello-openshift (pinned to aaea76)
Env: RESPONSE=Hello Serverless!

Conditions:
OK TYPE AGE REASON
++ Ready 3m
++ ConfigurationsReady 3m
++ RoutesReady 3m

YAML &40 2 aju] 25 &5 g

I $ kn service describe <service_names -o yaml
JSON /2] o 2 Aju]|2&5 &g g

I $ kn service describe <service_name> -o json
Alv]= URL %k Q15 g o

I $ kn service describe <service_name> -o url

77 KNATIVE CLI
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7.1.2. kn service J % 9 Zz}o] 7 &

kn service F 5 S A 5}H WG A}Fo] SA] Fe|2EHE FHFY . 221} gjoro 2 9 xajol &
EoJ ] kn service FF L YT + Frr). Zaf9l B EZ AB|AFE Y 5H Fe] g oA ¥G
Algro] BrY S} Fonf gil 2 F A =g o] AJu] = HFR} 5elo] Y H .

00

Knative CLI°] ¢ 229l mE= 7]e Z2]f 7] &Y. 7l& Za]f 7]&2
Red Hat = 2 5/ 4 AJH]~ 55 ] 9HSLA) 4] X Y5 X Zon] 7]5H oz gLHslx] &
2 7 Ast o gaps] JEEW G oA ALE 3= A HFIA] g o2 ¢ 7/o
2 A& E FF AF 71 5E £ o] T 7 Yo Y FY A 27 o] 7] &2 H =
o}z ey A 5 ,,J’JL/E}-

Red Hat 7] & 2] 3 7]%-9] <] €1 §9]ol] t o <Al & t) §-& 7] & 224 7] % 7 4]

HoE FEoINAIL.

HFA] Y o] YYHH T+EFELZ Y5 HF A o] |2 A FH g 5 Agir]. kn service
create -f,kn service apply -f = Al-& 5] A 1} & 3z} 32 o] oc apply -f 5 52 A}-&5}o] BlF Alg2
B 2Eo] A28 72 L

e 26 Wl A§ 5] Aol G} HY S FEOE +YTF 7 Aol

i g2 APl AH 0] AP e e 2h 7 FHE 5 At o] & Fal C(A
%5 F§) T Ze}ol, ) $74 = B9} 2o ] ¥ Fel=H 0|99 A o)A A} A
2 AA1E e 7 Ad .

=2 T

Yy H HHA UL 7 AFle] Knative AJv] o] tjsl &9l 8 5 %1 h. 53] 23 A]H]
27hkn @] AGH e ool JFL v BY L FAF 5 U)o

ozl BEE £EI) M2 Fe2Ed] AdF D2} Yo FFo] gith 281} 9zl
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BEO = A Z . EY AT Sl mepaA] AH] = o] Fo] ZfatAY X H o] m R E T1A L

=R 52 AT 7 gl

7.1.2.2. 9 Zglo] prt 2 R 25laf X H] A A

L2} 9l 2 =4 kn service F S HP )] Fe]E A WG Apgo] BY SR &, tfd =2F
wj Xl o] A 8] = QG| ol o] Yy Fr) FEPA} v o] Y5 H FE|=E o] MG AgE dypspr] A
o #dE g+ A5

Knative CLI®| ¢ Z2}ol B EE 7] Ze]} 715 A Y 7% Ze] i 7] 52
Red Hat 2.2 541 4] H] 2 52 A H(SLA)oI 4] 2155 gov] 7|55 02 gt &
2 7 gLk M) Z2GH B AFgFE RS A Gk o] e IE
2 AFG S GF AF 52 2] ]88 5 Yol AW FF A 27]0] 7|52 HAE
513 F =L A5 T 7 gk

<

Red Hat 7] & 2] # 7]59] A€l Y9l tj 5 43 &2 7] & =] 4 7] 5 ] ¢

W9 E AR A L.

A 27 A

(]
OpenShift Serverless Operator ¥ Knative Servingo] 2] = E] o] X[ o] F 1}

Knative(kn) CLI7| & ] 5 o] Ql&1] ]

0 Zepol mEo4] 22 Knative 4] 2 453} 592 Y4 5] o},

$ kn service create event-display |
--image quay.io/openshift-knative/knative-eventing-sources-event-display:latest |

--target ./ \
--namespace test

2 o

W
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I Service 'event-display’ created in namespace 'test’.

-target ./ ZFz+= @ =}l R g FY5)5l 7 A O] El 2] Eg]E X F5l= OdE
g Z./5 g el

7] & o] A g 2] E =] g 5}x] 2L --target my-service.yamlzl 7+ 7<) o] £ A}-& 5}
W o g gz E2]7} Yy R G oh. ol b= HF 2} 51 my-service.yaml Tk ¢ 4
o] g g 2] o] 48 H 1}

A3
e,
L
i
<L
iy
s
E
<
3
[
iy
;\n.
Q
S
]
o)
o
=3
oo
]
ol
3
Ty
I
3
‘G
Q
S
o
1,
8
\O'E
N>

--namespace test 42 A 4] 8] 2 Z test vj] 9} X5 o] X of uj X] g},

--namespace = Al-g5}x] %32 OpenShift Container Platform Z & 2~E] o] =z 9] 3
¢ @A gz 0] 20 4G} o] Y FHLh 28] ghovl 4} 59 o] default
v ¢] 25 o] o] Y5 H 1] .

2.
Y¥E ez =g golgn.
I $tree./
22 o
./
L test
L ksvc

L—— event-display.yaml

2 directories, 1 file
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—targeto] 4] <) §H ) ./ A E 2] o= A FE ] 925 0] £ E vpEo = o] F0] A
g test/ o] ] 2] 7} E 55 o] glger] .

test/ O g ] 2] o i= 2] £ 7§ 9] o] F )] m}2} o] F o] x| ksve r] & E] 2] 7} Z5}5]
of st

ksve tj g E] 2] o &= x| g H A/ v] = o] F ] mj2} o] Fo] X FH 7]} ¥ event-
display.yamlo] g} 5 o] 9l 1.

AR A ]~ F] 22} gL 5ol

)

1,

I $ cat test/ksvc/event-display.yaml

2 o

W

apiVersion: serving.knative.dev/v1
kind: Service
metadata:
creationTimestamp: null
name: event-display
namespace: test
spec:
template:
metadata:
annotations:
client.knative.dev/user-image: quay.io/openshift-knative/knative-eventing-
sources-event-display:latest
creationTimestamp: null
spec:
containers:
- image: quay.io/openshift-knative/knative-eventing-sources-event-display:latest
name: """
resources: {}
status: {}

A AfH]2=of gj ¢t B 12 & 1} L gL] L]
I $ kn service describe event-display --target ./ --namespace test
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2 o

W

Name: event-display
Namespace: test

Age:

URL:

Revisions:

Conditions:
OK TYPE AGE REASON

target ./ §-41-2 v 9] = o] = 3}9] T HE] 2] & E el fdE 2] 7E FE O dE
2] & 29§ ).

= target 42 AFg o] YAML %= JSON 519 o] 2 §5 A& 7 5
r}. 5]-& ¥ 7Y g2} .yaml, .yml, .json ¢/ 1] o}

~namespace 8- #.2 5 A M2 75} 5}elg E@oHs 59| LA E 2 E kns F
Aot WYz 0) =& 45 gt

--namespace= Al-g5}x] &7 OpenShift Container Platform Z & 2~E] o] =z 9] 3
Z5 kne @4 v Q)25 0] ~F vlgo 2 o] £o] XY H 9] t el oA AH]=F 74
gl 28 =] @ow kn2 default/ 5} O] & E] 2] o 4] A g}] ).

A B] = PR} 9} A2 A§ o] Fe]2E o] AH|AE Yy g

O

$ kn service create -f test/ksvc/event-display.yaml

2 o

W

Creating service ‘event-display’ in namespace ‘test’:
0.058s The Route is still working to reflect the latest desired specification.

0.098s ...
0.168s Configuration "event-display” is waiting for a Revision to become ready.

326



77 KNATIVE CLI

23.377s ...

23.419s Ingress has not yet been reconciled.
23.534s Waiting for load balancer to be ready
23.723s Ready to serve.

Service 'event-display’ created to latest revision 'event-display-00001’ is available at

URL:
http://event-display-test.apps.example.com

7.1.3. kn Agjoj] 5 F

7.1.3.1. Knative 2} o] 91 E O} 5 AHE]o]1] X]¢

&+ A1k o] 7Y

kn container add 5 &< A}-&35}o] YAML #AE]o]i] AJQFL FEFE ZF o =5
© o2 g3g Ae o] AFE AlE o 47

2 o) Y57 el e HE kn Zo 29} B A& 5 2

e

kn container add '3 %2 kn service create 3 % 7 g7 A& + U= B E Agoj] Ad Zz
= 5/ &%/ kn container add § %2 UNIX o] Z(|) & Al-§ 3} oF vlof] of 2] ZAE]o]i] FoJE 4
g 5= Qg

g3
[ ]

ojpj x| o A] ZE| o] & FI}el EFE FE o2 FH g

I $ kn container add <container_name> --image <image_uri>

g3

I $ kn container add sidecar --image docker.io/example/sidecar

W
L)
L

327



OpenShift Container Platform 4.12 A v 2] 2~

containers:

- image: docker.io/example/sidecar
name: sidecar
resources: {}

= o] kn AE] o] E 37 <23 o}2 kn service create 3 % o #gFsta] = Fjo] A
o] 7} Y= Knative A]H] = 44§ o}

$ kn container add <first_container_name> --image <image_uri> |\
kn container add <second_container_names --image <image_uri> ||
kn service create <service_names --image <image_uri> --extra-containers -

rr

--extra-containers - kn o] YAML 7} &) tjj ]l 3lo]3z 9] & L2 ol = E= Flo] ~Z X4 o]}

g3

$ kn container add sidecar --image docker.io/example/sidecar:first | |

kn container add second --image docker.io/example/sidecar:second |\

kn service create my-service --image docker.io/example/my-app:latest --extra-
containers -

--extra-containers ZzJzx= YAML 719 o] 7 2 Z 5] &8 % L&)

$ kn service create <service_name> --image <image_uri> --extra-containers
<filename>

g3

$ kn service create my-service --image docker.io/example/my-app:latest --extra-
containers my-extra-containers.yaml
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7.1.4. kn domain % %

0% §E2 ALgspe] = ol v

Mo

il

\O'E

2e 7+ etk

4

r

7.1.4.1. Knative CLIZ AI-§3}of A&} g2 =l o F 44

A 251 AP

[ ]
OpenShift Serverless Operator ¥ Knative Servingo] 2] = E] o] X[ o] g F 1}

Knative A]u] = = 42 & 44 3.2 5 CRO u] g 2 A3} 2] =v] o2 Aol 8 + s
1,

AF&=} o] o] ol o] 4] OpenShift Container Platform 2]~ E]2] DNSE
Z}e] A of g

Knative(kn) CLI7} & x] 5 o] Sl ]

zZ 2 A EZ Y43} OpenShift Container Platformoj ] o Zz] 7 o] & & 7]E} Y=
EZ YYol= o FHEHe g J @olo] 9= Z2H Eo] A T = gl

& 4] 1] 9] 27 o] £ ] CRoJ =uj ¢1L of F gFi]r}.

I $ kn domain create <domain_mapping_name> --ref <target_name>

g3
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I $ kn domain create example-domain-map --ref example-service

~ref Fa 2= K9l n]Gg 93] F& AF 7Fs e o3 CRE 7 gl

—ref Ea 25 A1§ G 0] FEALTF A H ] YA @S G tfgo] A v gz o] 2]
Knative A] 8] =2} 27 7}g gf1]r].

2] g = 1] 9] ~ 57 o] = 2] Knative 4] ] o] & ujj 912 vf 7 g1]c}.

$ kn domain create <domain_mapping_name> --ref
<ksvc:service_name:service_namespace>

g3

$ kn domain create example-domain-map --ref ksvc:example-service:example-
namespace

=1 212 Knative 3 Z o o F g}1]cl].

I $ kn domain create <domain_mapping_name> --ref <kroute:route_name>

e

&

I $ kn domain create example-domain-map --ref kroute:example-route

7.1.4.2. Knative CLIZ A}F&5}o] AF&A} g2 =v ol vjg #e]
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DomainMapping CR(A}-§-#} g 9] g]=£2)& Y4 ¢ 7ol 7]& CRE Y€}, 7]& CRI gj 3t g
HE B, CRE 9t o] E3}7/1}, Knative(kn) CLIZ A}-§-31°] CRE 4A1 & 51 .

A 27 ALY

[ ]
OpenShift Serverless Operator ¥ Knative Servingo] 2] =E] o] d X5 o] H 1}

afi} o]3F-o] DomainMapping CR=2 4% &1/ t}.
Knative(kn) CLI =& ¥ X +1] .

zZZ A EZ P43} OpenShift Container Platformoj ] o Zz] 7 o] & & 7]E} Y=
EE Y Yol b H At 9 W Agto] Q= ZZFH Eo] Ju 3t = Q).

Z]< DomainMapping CR-S- 1} ¥ g/l
I $ kn domain list -n <domain_mapping_namespace>
Z]< DomainMapping CR g 2 & EA] g1t}
I $ kn domain describe <domain_mapping_name>
A O] 32 F= 3} == DomainMapping CR2 ¢/ 5] o] E g1 .
I $ kn domain update --ref <target>
DomainMapping CR-S 2}4)] g} 1] c}.
I $ kn domain delete <domain_mapping_name>

7.2. KNATIVE CLI %
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config.yaml 7> 7122 %4 3l o] Knative(kn) CLI &g S AF&2} X & + &1 . --config Zef
2EF A&} o] Y S XY T g AR GO I]E fJA A Y S TIASH O 7] E
74 ¢/ x]+= XDG Base Directory Specification & &3} UNIX A] 4] & Windows A] =gl o]] n}z}
ot o

UNIX ]| 2 €lo] 2

XDG_CONFIG_HOME 23 ®47} 8°gdd 3¢ Knative(kn) CLIoJA] 2= 7] 74 9/ A=
$XDG_CONFIG_HOME/kn 1]t}

XDG_CONFIG_HOME 317 v} 43 5= 22 7F-¢ Knative(kn) CLI:=
$HOME/.config/kn/config.yaml o A] Al-& <} o] & O]l E]z]oJA] 74 51

Windows A] =gl o] 7 -2 7] Knative(kn) CLI % ¢/ x]+= %APPDATA%\kn ¢]1]r].

&g 79 o

plugins:
path-lookup: true a
directory: ~/.config/kn/plugins 9
eventing:
sink-mappings: Q
- prefix: sve
group: core
version: v1
resource: services a

Knative(kn) CLIoJA] PATH 817 wl42] Z&]z29]
wA Yo 7] 2 gEe false ¢/ 1] .

o

B2 o] RE AF T o= & 7Y

©
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©

sink-mappings Al 252 Knative(kn) CLI 3 3 57 ¢17] --sink 2] 25 A& & u] Al &5+
Kubernetes &= g 7}l 2] £ 2F Fojgr].

o

Y2 E MGl b AHE T FFAIY YO A H] =, A Y 2 H Z 7] 9] sve = Knative(kn) CLI<j
&l A el ' - FAF o

©

Kubernetes 2] £~*2] APl 25 /1] .

©

Kubernetes ] £~*29] v & 9/i] ],

©

Kubernetes 2] 2 -3 9] 43 o] F¢/1]r]. of: services E+ brokers

7.3. KNATIVE CLI Z& =z°9]

Knative(kn) CLI== 2] 29 A}-§& X ]2 Z A&} XY FE X 570] v £ E35HA] &2 7|5
7‘% H 32 F7}5lo] kn &3] 7] 52 83 e = 951 ). Knative(kn) CLI 2] 2912 7] 2 kn 7] 53
pa] o 2 ALgH o

ot ofy
o
o
OH'.

&/ 2] Red Hat< kn-source-kafka Z &z 9l @ kn-event Z&] 29l L x]-¢g}jcl.
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kn-event Ei‘-ﬂfr—fol e Jle Zalf 7] %}% v} 7] Ze]f 7] 52 Red Hat = 2
g4 Au] = =7 A HSLA) o A] A E =] Gon 7]5H oz ghFsl] e 7 QlF .
mjEpA] Z 2 ':“4 PG oA Al&- Sl A& AFeIA] GEH o o] g 7] &S ARt &
FAF 7]5E 7] o] &8 7 o] A FFoA] 24 o] 7] 5E El/éE#ﬂ e
A& 7 Az ;:L/ .

Red Hat 7] 2] 7]%52] A9 W 9]0l oot Aok ] &2 7] & 2] 3 7] A8 ¥
& FEFHA L,

7.3.1. kn-event =2] 291 2 A}-§35}of o]l E H =
kn event build 7% 2] B9} 3A}g Q1] 5] 0] 2 E AFg 3] o] HIEE WG 5 QgL 2d o

2 el dlg o WEE B A1) o2 AP E oA ALE T 7 i)

A 27 ALY

Knative(kn) CLI7| & ] 5 o] Ql&1] ]

ol EE =g,

$ kn event build --field <field-name>=<value> --type <type-names --id <id> --output
<format>

27 gar o

~field Z2) 2i= ojWlEo] Ho]H & B=-gl Foz FIg T o2 vl 188 = 3

~type Zf 25 1§ oM E $FE A5 EALL G 5 Avr]oh.

--id Z2] 7= o]Hl E 9] IDE =] F gL/ ]
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json E=yaml Q1 +E --output F2l 29} gt A}E-3} o]l ES] Z& F &

7 Al

I $ kn event build -o yaml

YAML 54/ 2] 27 o]yl

data: {}

datacontenttype: application/json

id: 81a402a2-9¢c29-4c27-b8ed-246a253c9e58
source: kn-event/v0.4.0

specversion: "1.0"

time: "2021-10-15T10:42:57.713226203Z"
type: dev.knative.cli.plugin.event.generic

YE EdHH oJWE ¥=
$ kn event build |

--field operation.type=Ilocal-wire-transfer |
--field operation.amount=2345.40 |

--field operation.from=87656231 |

--field operation.to=2344121 \

--field automated=true |

--field signature="FGzCPLvYWdEgsdpb3qXkaVp7Da0="\

--type org.example.bank.bar |

--id $(head -c¢ 10 < /dev/urandom | base64 -w 0) |

--output json
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JSON 3 4)2] 27 o] wl =

{

"specversion”: "1.0",
"id": "RjtLBUH66X+UJg==",
"source': "kn-event/v0.4.0",
"type": "org.example.bank.bar",
"datacontenttype': "application/json",
"time": "2021-10-15T10:43:23.113187943Z",
"data": {
"automated': true,
"operation": {
"amount': "2345.40",
"from": 87656231,
"to": 2344121,
"type": "local-wire-transfer"
b
"signature": "FGzCPLvYWdEgsdpb3qXkaVp7Da0="
}
}

7.3.2. kn-event Z 2] 1912 Al-§ 35} o]l E 5

kn event send G 3 & AFE-5}o] o] HIEE HY + Qg oJlIE:= F/fF 0 2 AFE T}5oF T2
Z #4317} Kubernetes 4] 5]~ @ Knative AJH] 2, HZ 7] @ d7 7+ F A JHo] F42 =5
Ths et gl 22 B = QiG] o] 32 kn event build 7 & 2 F B 9] FALSE QE]H] o] A E
AL gt o

A 27 A

[ J
Knative(kn) CLIZ} & x] o] Ql&1] ]

oJHl E H 1]l 7]:
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$ kn event send --field <field-name>=<value> --type <type-name> --id <id> --to-url
<url> --to <cluster-resources --namespace <namespace>

27 Zar o

~field 22 o] o] o] & H=-g §-.02 F7FFh o F v AHE T 7 3

—type e 25 A}§ 5} oJUE §FL X Fofs EFLL AYE 7 A5
o
-id Ze] 2= oJWl E] IDE <] F g/l
o
FHH o2 A= TpEot g o o IEE Huli= 3¢ —~to-url ] 25 A}-&5}o]

URLZ =g gidl.

oJHl EEZ Z ] ~E ] 2 Kubernetes 2] £ 42 Hij]= 72 --to T 2E A} &3} O
¢S Ag e

< Kind>:<ApiVersion>:<name > & 4] 2 Al-§ 35} o] Kubernetes 2] =*E %] 3 ¢

1,

--namespace =& z+= v J 27 o] 25 =g i), YeFsiH HAY AEH2EofA] Q]
2 F o] 27} 7}A] S .

o]l g = Foll 2 U] § A FE A9z 2 HE AT o] 7]4] ~to-url &

+— =-lo.

L

2 oA Al = URLZ oWl =& Agale WHe 1ozt

g3

I $ kn event send |
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--field player.id=6354aa60-ddb1-452e-8c13-24893667de20 |
--field player.game=2345 |

--field points=456 |

--type org.example.gaming.foo |

--to-url http://ce-api.foo.example.com/

o8 Ao = Fe2E v Hinw o] HES HEshs WYL el

of
o

of

$ kn event send |
--type org.example.kn.ping |
--id $(uuidgen) \
--field event.type=test |
--field event.data=98765 |
--to Service:serving.knative.dev/v1:event-display

7.4. KNATIVE EVENTING CLI 3%

7.4.1. kn source 3%

o} 3 32 A1-&5}of Knative o] 4l

Im
DY
%
Uy
N
1R
o}
o,
)
ry
)
i)
)
3
Ty
I
J{

7.4.1.1. Knative CLIZ A} &3] o] Al& 7}l o]l E £ 23 JF

kn source list-types CLI 3 3 2 A} &5l F2]2E]oJJA] YA} AT 4 Q= o]l E 2~ 5F

2 Y 7 Ao

A 25 AP

[ ]
OpenShift Serverless Operator ¥ Knative Eventingo] &2 2l o] & x| 5 o] Q51
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Knative(kn) CLI7} & x] 5 o] Ql&1] ]

=3}
1.
Elu] Yo x] AF& 7} ¢t o] I E £ 732 1} I ghr].
I $ kn source list-types
22 o
TYPE NAME DESCRIPTION
ApiServerSource apiserversources.sources.knative.dev Watch and send
Kubernetes API events to a sink
PingSource pingsources.sources.knative.dev Periodically send ping
events to a sink
SinkBinding sinkbindings.sources.knative.dev Binding for connecting a
PodSpecable to a sink
2.

) AP AFE TP oM E 22 £ FS YAML F402 LY 7€ A5t

I $ kn source list-types -o yaml
7.4.1.2. Knative CLI 3= Zz] =

Knative(kn) CLIZ A}-§3}o] o]l E 22F 5 & uf --sink Z 2] 2& A|-§ 3] o] HIES} s 2] 4
2ofjx] 2 dgHs Y22 IG5 5Lk 2= 2 g 2r0i] 50] 9= oJMEE FAT 7 Y

R Y s EE 5E e Hasd 7 Agr

o2 oA o A= § == 4] H] = hitp://event-display.svc.cluster.local E A}-&5}= 3= vfol gL 4
Yo

sink Zz 28 41§35} §F 2] o

e
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$ kn source binding create bind-heartbeat |
--namespace sinkbinding-example |
--subject "Job:batch/v1:app=heartbeat-cron" |

--sink http://event-display.svc.cluster.local | a
--ce-override "sink=bound”

http://event-display.sve.cluster.local 2] sve = ¥ =7 Knative A] 8] =91 x] g olglij]. 7]
e} 7] 2 3] =7 F-F AL+ channel, & broker } gl 1]},

7.4.1.3. Knative CLIZ Al-§ 3} A o] =2 44 & Az]

kn == ZE] o] 1] 7S AF& 31 o] Knative(kn) CLIZ A}-§ 3] ZE]o]1] 225 Yy 5l A2 +
gl . Knative CLIZ A}-& 3o o]l E 225 Y slH YAML 7L g 7+ 81— A 0o 74
3] 5 2 F#H 0l AF§AF Q1 E 7 o] = F A 3§

e o] 2= Yy

I $ kn source container create <container_source_names --image <image_uri> --sink <sink>

Z e o] s AFA]

I $ kn source container delete <container_source_name>

I $ kn source container describe <container_source_name>
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7| deojy £ 1}d

I $ kn source container list

YAML 32 c 2 7]= dAgo]r] 22 1} d

I $ kn source container list -o yaml

ZE o] 222 e o] E

o] § g2 7]&E AEo]1] 222 o]n]x] URIZ ¢t o] E g1 .
I $ kn source container update <container_source_names --image <image_uri>
7.4.1.4. Knative CLIZ A}l-§&35}of APl Ajb5] &2 4%

kn source apiserver create 3 %2 A}-&3lo] kn CLIZE A}-&3}o] APl A]B] 222 YA 5 951
t}. kn CLIZ A}-&3}o] APl A]B] 222 F4 318 YAML 792 5 +36l= Ao o 7128157 &
HH 9l A}ER} QlE] F o] 2 F A g+ .

A 25 AP

[ J
OpenShift Serverless Operator & Knative Eventingo] &2/ ~E] o] & X] ¥ o] Ql& 1]l

2 EZ YA A 1] OpenShift Container Platformoj 4] of Zz] 7 o] & 7]e} ¢ ==
EE YYo= o FFol g & FAolo] Qli= ZZFH Eo) WA ~3F = gl
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342

OpenShift CLI(oc)7} €] 5 o] &)t}

Knative(kn) CLI7} & ] 5 o] 9l ]

@3

F1E A= AL A AEt e A B aAE Py o il B s A

sl =& 7]& ServiceAccount 2] 22 F

oMl E £ xof st A]H] A A%, o &, o

apiVersion: v1
kind: ServiceAccount
metadata:

name: events-sa

namespace: default a

apiVersion: rbac.authorization.k8s.io/v1
kind: Role
metadata:
name: event-watcher
namespace: default 9
rules:
- apiGroups:
resources:
- events
verbs:
- get
- list
- watch

apiVersion: rbac.authorization.k8s.io/v1
kind: RoleBinding
metadata:
name: k8s-ra-event-watcher
namespace: default G
roleRef:
apiGroup: rbac.authorization.k8s.io
kind: Role
name: event-watcher
subjects:

798 7 2]

upel

4

2 YAML 7Y = phsit).

B
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- kind: ServiceAccount
name: events-sa

namespace: default @

o] Y| g LF|o]AF o] E £ HAE 9]5) HE e v 2w o] 22 WG g

2.
YAML 712 -8 3.
I $ oc apply -f <filename>
3.
ol E 27} Yi= API A 1] 228 Y gLk -2 oA sinkis B2 7] 9j1] .
$ kn source apiserver create <event_source_name> --sink broker:<broker_name> --
resource "event:v1" --service-account <service_account_name> --mode Resource
4,
APl A H] 27} 27 HY 5 Y= Gelete]d 5= iAAE 222 HE e
Knative A] 8] =~EZ A4 g}1] ],
$ kn service create <service_name> --image quay.io/openshift-knative/knative-
eventing-sources-event-display:latest
5.
Bz g ol E Y22 AEF 5 7] B u]2z o] MEE HE Y5 Ex
7& Yy g
I $ kn trigger create <trigger_name> --sink ksvc:<service_name>
6.
7] ] 9] =5 o] =0 X] PodE A] &5} o] IEES 4 gl
$ oc create deployment hello-node --image quay.io/openshift-knative/knative-eventing-
sources-event-display:latest
7.
Yy H 282 03 BP0z HAlelo] AEF 2]} Lok wjFHER] 8ol .

$ kn source apiserver describe <source_name>

W

2 o
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Name: mysource

Namespace: default

Annotations: sources.knative.dev/creator=developer,
sources.knative.dev/lastModifier=developer

Age: 3m

ServiceAccountName: events-sa

Mode: Resource

Sink:

Name: default

Namespace: default

Kind: Broker (eventing.knative.dev/v1)
Resources:

Kind: event (v1)

Controller: false

Conditions:
OK TYPE AGE REASON
++ Ready 3m
++ Deployed 3m
++ SinkProvided 3m

++ SufficientPermissions 3m
++ EventTypesProvided 3m

==
P pes

WA G2 75 225 Fole
.

Pod= 7}4]%-1] .
I $ oc get pods

Pod<] mjA|x] B3 7]% 225 gel g,

$ oc logs $(oc get pod -0 name | grep event-display) -c¢ user-container

2 o

o

I a cloudevents.Event

344

N>
S
()]
2
=
D
)
(7]
3,
g
m
Y
3
)
=
D
ku
Y
oy
&
39
iy
X
]



77 KNATIVE CLI

Validation: valid
Context Attributes,
specversion: 1.0
type: dev.knative.apiserver.resource.update
datacontenttype: application/json
Data,
{
"apiVersion": "v1",
"involvedObject”: {
"apiVersion": "v1",
"fieldPath": "'spec. contalners{hello-node} g
"kind": "Pod",

"name"”: "hello-node",
"namespace": "default"

"kind"': "Event",

message" "Started container”,
metadata": {
"name"’: "hello-node.159d7608e3a3572c",
"namespace": "default”,

},""

"reason'': "Started",

API ] 5] &2 AkA]

I $ kn trigger delete <trigger_name>
oJH E £ AF AlA g,
I $ kn source apiserver delete <source_name>
A H| = A, Sl 98, Fe]2E vfolg S A g
I $ oc delete -f authentication.yaml
7.4.1.5. Knative CLIZ A}-§3}<f ping &2 4%
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kn == ping create F % 2 A}-&35}<] Knative(kn) CLIZ A}-& 35} ping £ =5 A48 + 941 ]
Knative CLIZ A}-§3}o] o]l E 2~5 4 451H YAML 7S 3 55 38}= AL o 7251532 5
#3201 A&} Q1B 3] o] 25 A 3 g}

A 27 A

OpenShift Serverless Operator, Knative Serving 2 Knative Eventingo] &2/~ E o] &
2] 5o] Y.

Knative(kn) CLI7} & x] 5 o] Ql&1] ]

Z 2 EZ YA A 1] OpenShift Container Platformoj ] of Zz] 7 o] & 7]e} ¢ ==
EE Y Yol ol FEol gk & FAolo] Qli= ZEZFH Eo) WA 3F = gl

28] Ap: o] ZZA] 2o g o 2ol BAIE AFE-5f2] H OpenShift CLI(oc)E & =] gf1] .

ping 27} ZEal=x] olate]wl 54 M]A) A& AH] 2 220 Fxstis ZHE e Knative
A u) 22 Y o,

$ kn service create event-display |
--image quay.io/openshift-knative/knative-eventing-sources-event-display:latest

L3 2} ping o] Wl E A Eo] gjl o] ¥l E £H| A} 9} &Y i P2 Fo] 2 9f ping =25 Y
ded.

$ kn source ping create test-ping-source |
--schedule "*/2 * * * *" |
--data '{"message": "Hello world!"}"\
--sink ksvc:event-display

o

N

o

g 9Ye YHtn 2HE GAsle] AEZe S} Lups) )G H =X ol g,

I $ kn source ping describe test-ping-source
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e
&
L

Name: test-ping-source

Namespace: default

Annotations: sources.knative.dev/creator=developer,
sources.knative.dev/lastModifier=developer

Age: 15s

Schedule: *2****

Data: {"message"’: "Hello world!"}
Sink:

Name: event-display
Namespace: default
Resource: Service (serving.knative.dev/v1)

Conditions:
OK TYPE AGE REASON
++ Ready 8s
++ Deployed 8s

++ SinkProvided 15s
++ ValidSchedule 15s
++ EventTypeProvided 15s
++ ResourcesCorrect 15s

=
P pes

A= Pod<e] ZzE v Kubernetes o] ¥l E 7} Knative o] 1 E 3] 72 A4 5= 8l 5 9%

1.

Knative +]1] 2= 7] 3240 2 602 o]tjo] Ez=o] 73 5%] 0¥ PodE &gt} o] 7po] =
o HAIE oA A= 25 rpr) WA 2] S A g ke ping 225 YHE 2 A2 Y4H PodojA] 2} mlA]
& @ o} Fri .

A Pod7} 4 5 Q== g2l g
I $ watch oc get pods

Cirl+CE A& 3}of PodE 7+ ¢t o5 44 o1 Pod2] Z2F5 g olgi]r].
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I $ oc logs $(oc get pod -0 name | grep event-display) -¢ user-container

2 o

W

a cloudevents.Event
Validation: valid
Context Attributes,
specversion: 1.0
type: dev.knative.sources.ping
source: /apis/vi/namespaces/default/pingsources/test-ping-source
id: 99e4f4f6-08ff-4bff-acf1-47f61ded68c9
time: 2020-04-07T16:16:00.000601161Z
datacontenttype: application/json
Data,

{

"message"’: "Hello world!"

}

ping &2 Ap]

[ J
ping &==& kA g .

I $ kn delete pingsources.sources.knative.dev <ping_source_name>
7.4.1.6. Knative CLIZ A]-§ 3] of Kafka o] I E =2 4%

kn source kafka create F 32 Al-& 35} Knative(kn) CLIZ A}-§3}<f Kafka &=2F Y4 & + U5
1/ o}. Knative CLIZ A}-&3]o] o]l E 225 P 51H YAML 792 3 +3835l= A o 7Fis)H
37 B @5 o AlgA B A o] = F A F g T

A 25 A1

[ ]
OpenShift Serverless Operator, Knative Eventing, Knative Serving, KnativeKafka A}
&2} F9] e] =2 2(CR7F F 2] 2E| o] A5 o] st

2 EZ YA A1) OpenShift Container Platformoj x] of Zz] 7 o] & 7]e} ¢ ==
EE YYo= ol FFsl 9o & FAolo] Qli= ZZH Eo) WA 3F = gl
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7} ¢ ] &= Kafka ] ] X] & 44 5}= Red Hat AMQ Streams(Kafka) 52 ~E] o] oJAj =&
T &Y

Knative(kn) CLI7} & x] 5 o] Ql&1]}.

2 A} g}: o] H =} o] o] TAE A& 3] W OpenShift CLI(oc)E &3] gl 41] ]

Kafka o] | E £ 27} 25 5}=%] g9l 3]z]
Knative 4] & 44 §#1] .

g

74l ol =g AH] £ 2 70 §Edis

$ kn service create event-display |
--image quay.io/openshift-knative/knative-eventing-sources-event-display

KafkaSource CRS A gl

$ kn source kafka create <kafka_source_name> |
--servers <cluster_kafka_bootstraps.kafka.svc:9092 |
--topics <topic_name> --consumergroup my-consumer-group \
--sink event-display

o] FE 9 Ae] AR ghS £ o] F, FELEY Au] B FA9] gho = b}

--servers, --topics, --consumergroup 52 Kafka &2/ =g gjgt A4 vf7)] ¥+E5 =]
& gl t]. --consumergroup 5412 & ALgF9j] ).

2] A}3}: A4 5t KafkaSource CRoj b st A2 3 1 & 3Fol gF1] ],

$ kn source kafka describe <kafka _source _name>

2 o

W
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Name: example-kafka-source

Namespace: kafka

Age: 1h

BootstrapServers: example-cluster-kafka-bootstrap.kafka.svc:9092
Topics: example-topic

ConsumerGroup: example-consumer-group

Sink:

Name: event-display

Namespace: default

Resource: Service (serving.knative.dev/v1)

Conditions:
OK TYPE AGE REASON
++ Ready 1h

++ Deployed 1h
++ SinkProvided 1h

oy
ol

r
X

—_

Kafka 912 H~E E 2] 7] 8)o] v <] & g5 12 yr]c}

$ oc -n kafka run kafka-producer \
-ti --image=quay.io/strimzi/kafka:latest-kafka-2.7.0 --rm=true |
--restart=Never -- bin/kafka-console-producer.sh |
--broker-list <cluster_kafka_bootstrap>:9092 --topic my-topic

ZgEEo AXE ¢8 Fr] ok o] FFL theg 7FY F .
Kafka Z 2] = E] = kafka 1] Q) = 7] o] 2 o] 4] g 1]t}
my-topic A& A&l == KafkaSource 9 HA E7} 24 5o Ql&1L]].

ZZE HJ AR 7} ZZ G =] 3olgh]].

I $ oc logs $(oc get pod -0 name | grep event-display) -¢ user-container
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("
]
Y

a cloudevents.Event
Validation: valid
Context Attributes,

specversion: 1.0

type: dev.knative.kafka.event

source: /apis/vi/namespaces/default/kafkasources/example-kafka-source#example-

topic
subject: partition:46#0
id: partition:46/offset:0
time: 2021-03-10T11:21:49.4Z

Extensions,
traceparent: 00-161ff3815727d8755848ec01c866d1cd-7ff3916c44334678-00

Data,
Hello!

7.5. KNATIVE FUNCTIONS CLI 5%

9175 W= 317 w42 ¥l Knative(kn) CLIS 41§-sfe] Y Yol o} #L/vh 32, drie), HFL 2
o] ] B RXEalE FF oA Fa 2Z R F AL -¢ Fef 25 AFEdlo] Yo gj3]F fF S
A2 3= A
A 27 AV
[ J
OpenShift Serverless Operator & Knative Servingo] Z&]2E]o]] & x] o] Q5]

Knative(kn) CLIZ} € x] 5 o] &1L}

[ J
g ZzAEZ Yy
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I $ kn func create -r <repository> -l <runtimes -t <template> <path>

o

5] & 5= @ el zFo= quarkus,node,typescript,go,python, Springboot, 2 rust
7} EZgH .

5 & 5= "d=2 zlo= http 2 cloudevents 7} ¥ g+ 1] t}.

I $ kn func create -I typescript -t cloudevents examplefunc

!
T
L

I Created typescript function in /home/user/demo/examplefunc

E=AEA A dERH o] ZgHd e| A Ee]E AT 7= Awt

of
oY
L

$ kn func create -r https:/github.com/boson-project/templates/ -1 node -t hello-
world examplefunc

W
L)
L
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I Created node function in /home/user/demo/examplefunc

75.1.2. 2@ = g+ Ag

kn func run 3 3 & A& 3}o] A O] g E 2] BE= --path Faz0]4] X]F ¢t O] el e]ofx] 2= 3
A U]t A9 7§ ool WESA G} A2 Y E2AE 2l
o] Wl FH Z-¢ kn funcrun F32 7]2x oz g2 JP517] Ao = HE=grl.

\O'E
e

) oA 2o 55 A ahe FF e of

I $ kn func run

\O'E
e
of,
oy
L
L

2z xgd fedee] o gvE 4

I $ kn func run --path=<directory_path>

—-build Zz) 25 A& ale] ZzAE Fo] WHHA e FeolE g5 Y7 Ao 7= o]
A& Az gA WED 5 Ao

I $ kn func run --build
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I $ kn func run --build=false

help 733 & A1-8-312] kn func run g3 5 o tjs] A3 gol& = 5 .

o
ye oo gy

I $ kn func help run

& Ao g Z2H ES YEof g kn func run F 3 & A8l G g AL

oz Wegioh 221} kn func build §3-2 A1851e] 348 JY5H¥) Gz W=F 7 Ao o]
5L i AFGR} E ] Alpe] o 788 7 g,

kn func build 3 %2 7 3FE] == OpenShift Container Platform Za] ~EloJA] 28z JP +
2li= OCI Hefo]1] o] 7] x| & Y4t} o] FFL g4 ZR2A E o] g3 o] ]| g =E2] o] F:& Al
$3to] gh7ol tall F73E oJr] ] o5 74 i,

7.5.1.3.1. o]o] =] Ago]] 5&F

Z]E & o Z kn func ¥ = = Red Hat S2I(Source-to-Image) 7] =& A}-&35}<a] ZE| o] o]oj x| Z A
g

Red Hat S2I(Source-to-Image)E A}-&3}= ¥ & 3 o] of
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I $ kn func build

7.5.1.3.2. ojoj =] g A~Ez] 58

OpenShift Container Registry= 7] ¥ 2] © 2 g} o] o] x| Z %] Z}5}7] 9] 3l o]n] x| g R]=E 2] Z A}
EH o

OpenShift Container Registry S A}-§ 3= ¥ = 5 & of

I $ kn func build

W
&
L

Building function image
Function image has been built, image: registry.redhat.io/example/example-function:latest

--registry Zzj 2& Al-§3}o] 7]¥ o]n]x] #]x] ~E z] =Z OpenShift Container RegistryE )] <] &
T Awd

quay.ioE A}-& 3} =5 OpenShift Container Registry S #j] g o] 5}= Bl = 5l o] of

I $ kn func build --registry quay.io/username
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e
&
L

Function image has been built, image: quay.io/username/example-function:latest

I Building function image

7.5.1.3.3. push ==z

kn func build g % o] --push Zz 25 F7}

o 7 o,

sle] 4540

OpenShift Container Registry & A}-§-3}+= ¥ = 5% of

I $ kn func build --push

HJ]

=gt F P o] A E A EOE FA]

help 3 32 A}-& 3} kn func build 5 % 34 o] gjsl] }4)]35] Lol 5= 1]

I $ kn func help build

7.5.1.4. g} Hj Z
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kn func deploy 3 % 2 Al-&3}o] Knative 4] H] 22 F2] 2E ] g5Z HjE & + Y&l dj 3 &
7} o] v] H3ZF 7F-¢- ZH o]1] o] n|X] g 2E ]2 FAE A FEo]i] o]u] =] =2 ¢]o] Ex] 7
Knative A} 8] =7} 9] ] o] E H 1] .

A 27 ALY

OpenShift Serverless Operator ¥ Knative Servingo] 2] =] o] &[5 o] Q51

Knative(kn) CLI7| & x] 5 o] 9l ]

2 EZ YA A1) OpenShift Container Platformoj ] of Zz] 7 o] & 7]e} ¢ ==
EE Yyl b FHHel 9 W Holo] Qli= T2 HEo] A3t 5 gl

HJ E 5l2] = gt o]u] WA 512 & 7] 3} oF 1] ]

$ kn func deploy [-n <namespace> -p <path> -i <image>]

2 o

W

I Function deployed at: http://func.example.com

namespace= x| g 3}x] GO H g} HAY v Y=z o] =0 v ZH 1.

o] g} pathE x| g 51X &= oF HA tj & E]a]of 4] uj ZHro].
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Knative 4 u] = o] g2 =2 A E o] o4 45 o] FFL ALgate] W T 7 gl

7.5.1.5. 7] = g+ g ¥d

kn func listZ A}-&3}o] 7]= g+E }E 3 + &1 o). Knative AJv] =2 v X & g+E5 1}
@ kn service listE A& % Sl

9
)

$ kn func list [-n <namespace> -p <path>]

2 o

W

NAME NAMESPACE RUNTIME URL
READY

example-function default node http://example-function.default.apps.ci-in-g9f36hb-
d5d6b.origin-ci-int-aws.dev.rhcloud.com True

Knative A H] =2 v £H st+E 1} g1}

$ kn service list -n <namespace>

2 o

W

NAME URL LATEST

AGE CONDITIONS READY REASON

example-function htip://example-function.default.apps.ci-In-g9f36hb-d5d6b.origin-ci-
int-aws.dev.rhcloud.com example-function-gzl4c 16m 3 OK/3 True
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77 KNATIVE CLI

kn func info g 32 3 o] &, o] v|A], ] 9] =7 o] =, Knative A]v] = FH, F=Z FH & o]yl E #]

Mz H) 2L W EEH J sl o F YR E F gt

57 2=
s &Y

%y

1,

I $ kn func info [-f <format> -n <namespaces -p <path>]

gE

I $ kn func info -p function/example-function

W
&
L

Function name:
example-function

Function is built in image:
docker.io/user/example-function:latest

Function is deployed as Knative Service:
example-function

Function is deployed in namespace:
default

Routes:

http://example-function.default.apps.ci-In-g9f36hb-d5d6b.origin-ci-int-

aws.dev.rhcloud.com

7.5.1.7. |2 E o] EE AL 5lo] B EH g5+ =

kn func invoke CLI J 3 2 A}-§35lo] 2Z 5= OpenShift Container Platform 2] ~E] o A] &'+
E 5EEF HAE 278 w5 5]t o] FFEL A1§51o FIF FES JUEES L]
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A8 5 Y] HAED + gt §5 242 25 gAY 5o BE §2Eo 587
254 $40] & 7}71$ H=E -8 5T

A 27 ALY

[ ]
OpenShift Serverless Operator ¥ Knative Servingo] 2] = E] o] X[ o] F 1}

Knative(kn) CLIZ} & x] 5 o] &1t}

Z 2 EEZ YA 71} OpenShift Container PlatformojjA] o Zz] 7 o] & 7]e} 9T =
EE Yol o FFol g & FAolo] Qli= ZEZH Eo) WA 3F = gl

S E5lF = g o] HjZ s of g]].
27
°
grE sEgyo

I $ kn func invoke

o

kn func invoke 532 d A &3 59l 24 FH o] o] o] x| 7} QA L} F&] 2E ) H
XH g7F Sli= G-l v F5g .

kn func invoke 3 %2 7|2 o 2 27 rje g z]o4] J P o] O] E2]= g
zZZA ey 71 .

7.5.1.7.1. kn func invoke 1 €] Z] oj 7} v =

& kn func invoke CLI '3 =2 25 Al§-31o] 2 tj et A& nf7j 5 g + Azt
.

i

e

{1
oF
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= a4

-t --target SEE FF NG A2 AL FUT (I 2E =9 v e
https://staging.example.com/). 7] & th A& local ¢ Yt}

-f --format ] 2] 2] ¢] & 2] (<]: cloudevent 5= = http )& A4 g oh.

--id 83 IH FAE A HAE A FU

-n,--namespace Z 289 Y Yo =2 A A F ).

--source £ o] WAl R} o] B8 XA gt} o] = CloudEvent &2 &4 o s Jgh] t}.

-type 2F 382 AF Yt (el:boson.fn). o] = CloudEventtype %4 ol &l &3]
t}.

--data 23 &S A4 FYrh CloudEvent &3 ] 7% CloudEvent Hl o] H 44 94
o}

--file AEe dolel7t 238 24 s o] A2 E G Fth

--content-type S H ) U8t MIME 28l = 3 48 2 & 3 o).

-p.--path ZrAE tde e FRE AG Yk

-c,--confirm REFAS U oR RS FAESF ZFZEES s

-v,--verbose AT AR 2HS 29T ¢ dFYh

-h,--help kn func invoke ©] & A 2 2 =Yt}

7.5.1.7.1.1. 7] ¥ oj 7] v

o} 7§ ¥ == kn func invoke 3 39 7]} $42 F o g

o] I E 4] ¥(-t,--target)

SEH P40 AY ALHAY ). 28 2 WX H 959 24 g, 87 o2 WEH P59
8 @EE 19 AR WD B URLE FEFT AV EAIH G0l e

o]l E mj X] x] & &](-f,--format)

http &= cloudevent 9} 7+ o] Wl E o] ux]x] &AL}, o] 7] Bz grE 44 & o A}
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88 HE9 3

°&‘.

29y,

o] Wl E 73 (--type)

HEH oJWE §F . zF o] E Yrrx}o] & gA]o] &g H type v 7§ ¥ o tf ot g H
ZL 7+ g o F 5] APl A]8] 22 Y H oW E 2] type e /) H+F
dev.knative.apiserver.resource.update Z &g & 51/l

i1

oJWl E £ ~(--source)

oWl EE Yt 733l o]yl E £ ~9/1]r]. o]ill E £*9] URI(o]: https://10.96.0.1/) E=
sx0] o] Z Y]]

o] ¥l E [D(~-id])
oWl E 2 2 j74] 0 o5 HYE= 9] 9] 3743 ID ¢
o] Wl E f] o] E](--data)

kn func invoke g o] 2 d o d=o B2 Ho]E) @& A F 8 F Usir. A8 £ o
Eo] o] glo]E] Ex}Ho] E st == "Hello World” 2} 7+ --data z+2 <] & & 4 Lol 7] 2
© Z kn func invoke o 4] 4 o] Wl E o= t] o] E] 7} E g & X ]

Z e A o uj ZE 5= source & typeF} 7+ £ FH2 A F3l= 7]E o]
WE 29 o]l Eo] &8 5 Qi) o]2] ¢ oJHEd = 5 o] ES] =¥
HAY2EZ 7 #]5}= JSON F 4] 9] data 7lo] As 1Tl 7| B} o] 4] FAIH
CLI Fe) 2&5 A1 &30 22 B|2EEZ 9|3 a5 o] EE A& o]H T + 5.

o] Wl E r] o] | & Eﬁé}bié’ g} el 2 A3 517 5] -file ZFaf 2 & Al§35}] o] Wl E o] E]
& HY & QF1o. o] F-¢ --content-type 2 A&} ZH = 732 g o]

b o] €] &8l = 33 (--content-type)
--data Z2 25 A& 3] o] o] EJ] gj¢l b o] 5] & 7} 5} 4 -7 --content-type Z 2] 25 A}

& 3lof o]l E 4] HABsi= tlo]E] 732 A FTF 5 Ysrt]rh. o] d oo tlo]E= Lyt HAEo]
& & kn func invoke --data "Hello world!" --content-type "text/plain” £ x]g & + 151/}

7.5.1.7.1.2. F & o
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77 KNATIVE CLI
kn func invoke % 3 2] JuF= 9l $Z¢j1]].

$ kn func invoke --type <event_type> --source <event_sources> --data <event_data> --content-
type <content_type> --id <event_ID> --format <format> --namespace <namespaces

o 2 o] "Hello world!" o] I EE Hjz]w 022 Jg gL}

$ kn func invoke --type ping --source example-ping --data "Hello world!" --content-type
"text/plain"” --id example-ID --format http --namespace my-ns

7.5.1.7.1.2.1. 5 o] &= 72l x5

o] I E b o] E] 7} ¥ FH 2729 3L =] s} ¥ --file & --content-type Z ] 25 AFE-g/t]
=

I $ kn func invoke --file <path> --content-type <content-type>
o] & Eof test.json 7} Y o] x]°gE JSON tjo]E]E Hijz] ¥ o& F S A& ¢ .
I $ kn func invoke --file ./test.json --content-type application/json
7.5.1.7.1.22. g+ Z =24 E <5
—-path Zz] 25 AF& 3} gt Z2HE9] F2E5 XFT + Awt
I $ kn func invoke --path <path_to_function>

o] & o] ./example/example-function o] & E] 2] o] Sl= gl Z 2 A EZ A&} H oS T3S
AFE- 3l A] 2.

I $ kn func invoke --path ./example/example-function
7.5.1.7.1.2.3. Oj-§ 3} v Z 9] =] F

7] 2 2 o Z kn func invoke = g+29] 24 v £ EZ gj 3o = g}
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I $ kn func invoke

Z | ¥ E A& 5] H -target 2 2 E A} & L]}

I $ kn func invoke --target <target>

o & Ze| 2E o | EH gF+E AF&3la] v —-target 97 Za) 2E A1-& g

I $ kn func invoke --target remote

9/.2].2] URL O]l 1] 3

ZH §HrE AF& o} E -target <URL> =2 2= A& ¢ o).

I $ kn func invoke --target "https://my-event-broker.example.com”

ZZ o EE FAF

o] L gt

o fyow NP 5 Ak o] B¢ Pt 2Hw JYHA gor 7Y

I $ kn func invoke --target local

7.5.1.8. 3} Ar4]

kn func delete 3 &

2 A}g 1] P& AT 7 A o] A5 P77 o o] ¥ B2 e

¢ 2g5)n FE| 2o g]A2E X b E20] D 5 g

§17-2 44 i o,

I $ kn func delete [<function_name> -n <namespace> -p <path>]

o

A G §5-9] o] & Hi= G2} A FHA] e F-p @Al £ dE 2] o)A func.yaml

=

o2 AYstz AA Y F4E 4F T

y 2w o] 2 F 2] g 5}x] o 7]EZHS func.yaml 72 2] namespace #F2 2 &

HF .
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A

8.1. =% 7%

OpenShift Serverless Operator:= KnativeServing % KnativeEventing A& <} g 2] 2] &0 A] A]
28 74 7o) & ol 5} & Knative § 2] 9] 2% 74 #2] ¢}t/ Operatorof«] =522 &
&5 74 g gje o] E= 27 HolF . 22/ Knative AF&A} g 9] e]+2F 78 31H o]
et 7 W g HYId T Asg.

Knatived = o] & o] config- <1 of 2] 7 #o] &1 ]. & Knative 7 H& Z & 5= AL&AF 4
o] g|i229] FAot g 2u o] 2o HYHL . o Eo] knative-serving i ¢] = 7 o] = of
KnativeServing A}-§-} g 2] ] £27F Y8 &= - o] v] g/ =5 o] =] 2= Knative Serving 7%

= YYHFH

Knative A}-& =] g ¢] 2] +£=2] spec.config o= 74 9 b o] €] o] Al-& =] += k7 7 config-<name
so]al= z} 74 woj hlsf] 5}1}9] <names> &2 o] gls1]ol.

8.1.1. 7|2 AY 7+ 7+

A 27 ALY

[ ]
OpenShift Container Platformoj tj] s+ #z]z} @ dto] Y51l

OpenShift Serverless Operator & Knative EventingS- &2/~ El o] &5/}

Kafka 9L 7] 2 9 7+ o = X-&5l3 W Za ~E o] KnativeKafka CR:= 4 ]3] of &}
1 cf.

KnativeEventing A}-§- X} g 9] 2] =2EF 47 5} default-ch-webhook +*% %) ojj 3t *%
AlFFEE FoF O

apiVersion: operator.knative.dev/vibetal
kind: KnativeEventing
metadata:

name: knative-eventing
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namespace: knative-eventing
spec:
config: ﬂ
default-ch-webhook: 9
default-ch-config: |
clusterDefault: 9
apiVersion: messaging.knative.dev/v1
kind: InMemoryChannel
spec:
delivery:
backoffDelay: PT0.5S
backoffPolicy: exponential
retry: 5
namespaceDefaults: @
my-namespace:
apiVersion: messaging.knative.dev/vibetat
kind: KafkaChannel
spec:
numPartitions: 1
replicationFactor: 1

o
o
L
m&v
\L]
0,
i)
o
2
o
@
4
3Q,
3
I
_

spec.configof 4] 48 7+4

default-ch-webhook 74 72 Algala] S 2E] i 1} o] -2 v] 9] =5 o] =o]
e e Y FHL AYE 5 A

Fe|2E 57 7|2 Y 55 7YY o] dAojA] Fe2Eo gjgt 7] E Y 7
&2 InMemoryChannel ¢] 1] t}.

] 9l 25 o] 2 W £]9] 73 A 5§ 74 ]t} o] <] A4 my-namespace 1] ]
AFo]A9] 7] B 9 752 KafkaChannel ¢ L]}
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A

Kafka H =7 873 74

AF& A} G o] Z i Fo]oA] F L2 A

§524 394 o]l

A1-§4F 2] PKI 79

8.2. KNATIVE KAFKA %

Knative Kafka+— OpenShift Serverless 4] %] ¢ 5]+ Apache Kafka tA]X] 2 E 2]y ZFHZE2 A}
Fr e &9 582 A9 Kafka= o] I E =5, Y, HZ 7] B o]l E = 7] 5o gj et %

Z 2] AF Az xl= 314 OpenShift Serverless 2 %] 2] ¢l 5 = ] 32 5= Knative Eventing 74 2 £
9] o &= KnativeKafka CR(AI-& R} g 2] e]£2)L dAX]e 5+ 5.

Knative Kafka= & IBM zSystems = IBM Power<jA] X]-¢ 5 x] &51]}.

KnativeKafka CR-2 t}-5-3 72 &7} §5-4& AF&RFol A A+ gH ot

Kaftka ==

Kafka A9
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Kafka H =]

Kafka 3 =

8.2.1. Kafka &= gj st SASL 9/5 %4

SASL( Simple Authentication and Security Layer )2 Apache Kafkaoj 4] ¢15< 93] AF-&d 1o}
F 2] 2E] 4] SASL 015 A& 5= F -7 Al§-<l+= Kafka 2]~ E] 9} 513}7] 94 Knativeoj 915 g
HE A F&oF ). z2]A] Fow o]l EE Yyl AFEE + e

A 27 A

[ J
OpenShift Container Platformoj tjj st Z 2] ~E %= & #Aa]<} dgto] glojoF gl

OpenShift Serverless Operator, Knative Eventing, KnativeKafka CR <] OpenShift
Container Platform &2/ 2~ E] o] ¢l x] 5 o] ¢4 1]}

Z A eZ Ay 7] OpenShift Container PlatformojA] o Zz]A]o]# & 7]El g/Z 2=
g Yysie b e 98 2 Aeto] Y Tz o i 28 5 glgr] .

Kafka 2 2] €] 2] A)-84F o] 52 95 7] et th,

A1 8 SASL w7 1] 22 8 <1 cl(o]: PLAIN,SCRAM-SHA-256 == SCRAM-SHA-
512).

TLS7} 845} -7 Kafka 2]~ F] 9] ca.crt 9154 7Y = F Qg

OpenShift(oc) CLIZ & X351/}
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$ oc create secret -n <namespace> generic <kafka_auth_secret> \
--from-file=ca.crt=caroot.pem \
--from-literal=password="SecretPassword" |
--from-literal=sasIType="SCRAM-SHA-512" | a
--from-literal=user="my-sasl-user"

SASL 732 PLAIN,SCRAM-SHA-256 5= SCRAM-SHA-512 & = Sl 1]

g A1 74 o] E 352 % Katka 228 44571} 78 5 .

apiVersion: sources.knative.dev/vibetat
kind: KafkaSource
metadata:
name: example-source
spec:

net:
sasl:
enable: true
user:
secretKeyRef:
name: <kafka_auth_secret>
key: user
password:
secretKeyRef:
name: <kafka_auth_secret>
key: password
type:
secretKeyRef:
name: <kafka_auth_secret>
key: sasIType
tls:
enable: true
caCert: ﬂ
secretKeyRef:
name: <kafka_auth_secret>
key: ca.crt

ol
rJ
A

Apache Kafka-§8 Red Hat OpenShift Streams 2} 722 7 22 Za]-¢-= Kafka 4] H]

AE A Bl= 9= caCert AL YFo] H 2 51X 1]}
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8.2.2. Kafka ¥ =Z o dj st H oF 7+

TLS( Transport Layer Security )= Apache Kafka Zz2} o] 91 E & 4] 1] o] x] Knative2} Kafka 7} E
e} F & etoslol 7 Q5L 95 AF& g o TLS= Knative Kafkaol 4] x| ¢l 5= 7Y ¢ Ef ¥ ¢} 5 5}
P o,

SASL( Simple Authentication and Security Layer )2 Apache Kafkaoj 4] 9152 95 AF-&H 1}
Z2] 2 E] o 4] SASL 9152 AL§ 3] 3¢ Al§ A= Katka Z2] 2 E] 9} 51517] €13 Knativeol 15 3
BE A FHF ik 225 Fou oJMEEF YA} A& T 7 gL

Apdl 25 AP

[
OpenShift Serverless Operator, Knative Eventing, KnativeKafka A}-8 <} § 2] 2] &=
(CR)~I OpenShift Container Platform &~ E]of] & 3] 5 o] Q51

Kafka 3] =7+ KnativeKafka CR 4] &% 3l 5 o] Q151

ZZAeEZ QY7 ] OpenShift Container PlatformojA] o Zz]Ao]# & 7]E} g/ Z 2=
E Yy ol= b FEol g W FAolo] Qli= T2 HEo] A3 = QlF .

Kafka &2 2E] CA ¢15:4] 7} .pem 5} 2 % g5 o] g5t}

Kafka & 2] E] Fe}o] A E Q15419 7] 7F.pem 3 Y 2 X g5 o] gl 1]}

OpenShift(oc) CLIZ & X351/}

A 8 SASL w7 1] 22 8 g1 l(o]: PLAIN,SCRAM-SHA-256 == SCRAM-SHA-
512).

KafkaSink ¢ H 2 9] & ol vf] ] 25 o] 2] QIS4 Y& A|ZH 0= Yy gL
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ol 53] glo] SASLS A} 351 9]=90] Z -2

$ oc create secret -n <namespace> generic <secret_names \
--from-literal=protocol=SASL_PLAINTEXT |
--from-literal=sasl.mechanism=<sasl_mechanism> |
--from-literal=user=<username> \
--from-literal=password=<password>

TLSE A1 ¢+ SASL & 915315 AF§- 3 9159 75

$ oc create secret -n <namespace> generic <secret_names \
--from-literal=protocol=SASL_SSL |
--from-literal=sasl.mechanism=<sasl_mechanism> |
--from-file=ca.crt=<my_caroot.pem_file_path> | a
--from-literal=user=<username> \
--from-literal=password=<password>

7 2e Faj-+= #e] Katka A1) 25 AFg-3HE F A =82 FE CA A E(d:
Red Hat OpenShift Streams for Apache Kafka)E A} “} = ca.crt & kst + 9]
w1,

TLSE A& 9t 915

X

o159 7

$ oc create secret -n <namespace> generic <secret_names |
--from-literal=protocol=SSL |

--from-file=ca.crt=<my_caroot.pem_file_path> | a
--from-file=user.crt=<my_cert.pem_file_path> |
--from-filezuser.key=<my_key.pem_file_path>

&g Fol-P= de] Kaftka A B]| 25 AFg o= 37 Al 2 9] FE CA A E(9:
Red Hat OpenShlft Streams for Apache Kafka)E A}-§ 3l =% ca.crt & Jtg + 9
w4
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KafkaSink £ 115 =& 4§51} 783} auth A} ol 4] 1 9kol] o)t F=& F71g1] e},

apiVersion: eventing.knative.dev/vialphai
kind: KafkaSink
metadata:
name: <sink_name>
namespace: <namespace>
spec:

auth:
secret:
ref:
name: <secret_name>

KafkaSink ¢ B EZ 2 gl]r].
I $ oc apply -f <filename>
8.2.3. Kaftka H Z7] &7 7%

Kafka Broker © B A E ojJAx] 241 w1 2 YA 5] 57 o] 74 W2 A Fslef Kafka EZ7]2] EA] @£, H
ExEg An] 2 Katka 127 9] 74 8 +& 74 7 A&,

A 27 ALY

OpenShift Container Platformoj tjj st 2] ~E %= & e} dgto] glojoF gl

OpenShift Serverless Operator, Knative Eventing, KnativeKafka A}-§8 <} g 2] 2] &=
(CR)~I OpenShift Container Platform Z 2] 2] o] & x| 5 o] Q51

ZZA e Z Yy s51 7] OpenShift Container PlatformojA] o Zz]A]o]# & 7]E} gJZ 2=
g Yysie b e 98 2 Aeto] Y Tz o Y28 5 glgr] o

OpenShift CLI(oc)7} € =] 5 o] 9l&1]th.
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o]

kafka-broker-config 7% w2 %

apiVersion: v1
kind: ConfigMap
metadata:
name: <config_map_name> ﬂ

namespace: <namespaces
data:

default.topic.partitions: <integers Q
default.topic.replication.factor: <integer> @
bootstrap.servers: <list_of_servers>

Y
o
W)
<9
Ty
e
I
3

©

T4 Wo] A v 25 o] 2 1] .

©

ol
)
)

stA} e 4o EFE A 7Y WE YT

Kafka 2.7 9] 7] 5] 591k o] @7 510 o] WEE B2 drji) we
2 5 QL= A HY T FEH 771 BE Fp v Be 7Y L Hag,

FA W AIA] 2] A 2. o= Hlo]H £82 WA FT. A 29lo] FopetE v ]

e HFY fL29 6 ge 2E 7} e

Hes z
B 2E] i EE 9] o] 92 7 Yon] HEAs} oM ES F57 o HES B

Hr] 2 A1} Zrolo} gt} o] & Zo] Kafka B Z 7 7} sfi} vk 9= 49
default.topic.replication.factor 72 "1" 2 &7 A]= oF Hilt}.

=9/1]r}]. o] OpenShift Container Platform Z

default.topic.replication.factor z1-> &2/ E] 9] Kafka H Z7] /2 E*
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Kafka B 27 7#4 w9o] o

apiVersion: v1
kind: ConfigMap
metadata:
name: kafka-broker-config
namespace: knative-eventing
data:
default.topic.partitions: 10"
default.topic.replication.factor: "3"
bootstrap.servers: "my-cluster-kafka-bootstrap.kafka:9092"

Y HE &g
I $ oc apply -f <config_map_filename>
Kafka Broker @ H A E o] 2] w2 x| g ol1]C]

Broker @ H A E 9] of

apiVersion: eventing.knative.dev/v1
kind: Broker
metadata:
name: <broker_name> a
namespace: <namespaces 9
annotations:
eventing.knative.dev/broker.class: Kafka Q
spec:
config:
apiVersion: v1
kind: ConfigMap
name: <config_map_names a
namespace: <namespace>
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Hz7] o]F ¢/

©

B 277} EAf sl ] 925 o] 2 g o,

©

ol
r‘-]
A

broker Z2 = 74 1]t} o] dlAo A Mz 7= Za= 7 Katkas A4 5= Kafka

EES D BE
74 7 o] F 9]}

©

74 W] EAshE ] 925 o] 2 1] T,

EEEERES S

I $ oc apply -f <broker _filename>

Hz7 4y

8.24. 7} gl &£~

[ ]
Red Hat AMQ Streams 4]

Kafka<] TLS ¥ SASL

8.3. ] A} 3l o) AWz~ 74 8k
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https://access.redhat.com/documentation/en-us/openshift_container_platform/4.12/html-single/serverless/#serverless-using-brokers
https://access.redhat.com/documentation/en-us/red_hat_amq/7.6/html/amq_streams_on_openshift_overview/kafka-concepts_str#kafka-concepts-key_str
https://access.redhat.com/documentation/en-us/red_hat_amq/7.5/html-single/using_amq_streams_on_rhel/index#assembly-kafka-encryption-and-authentication-str
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OpenShift Container Platform ¢ =& o] ] 7] W1} 3}'A © = 7813571} Knative(kn) CLI &=
YAML 7 ) 2 A}-& 5}2] 21 OpenShift Container Platform €] =& 2] Administator # 72 A}-& 5}of
Knative #§ 225 ¥ & + &1l

8.3.1. F]x] BEl S AF& o] Au]E] = o Z2)A] o] H 44

AlH]a] = of Fa]A o] H& F2 B o2 o] 7 YAML 719 o ¥ ¢HF Kubernetes A]v] =2 4
4 ® uj g 1]}. OpenShift Serverless = A& 5} o] A vl 2] = o F 2] 7] o] H& v 3 5}2]  Knative
Service ¢ HA EZ A5 of ghr]r].

Knative Service ¢ H A € YAML 5} 2] 9] o

apiVersion: serving.knative.dev/v1
kind: Service
metadata:
name: hello a
namespace: default 9
spec:
template:
spec:
containers:
- image: docker.io/openshift/hello-openshiftQ
env:
- name: RESPONSE @)
value: "Hello Serverless!"

ETE DERET IS

of = 2] 7 o] H o A] AFES}= v g =T o] = ¢,

o Zz] o] o] =) Y]t
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A

HE fZaA o H o] 2 974 WY

Al 8] 27} Gy 32 o F 2] A o] H o] v ZEH KnativeolA] o] v]d2] o Za]7 o] H tfs] g g 5
= vl dL Y. Knative= Eol Y EP| 2 =2 223 S T35} dfZFa]Ao]H9] F=, 74,
Alb] = Bl 22 e s Yyl EZf o] njc} Pods A5 22 9.

s

A 27 ALY

A3} G2 A1§ 5t Aul a2 o Fa2]A o] HL Yyt H e BAE gz oF ).
OpenShift Serverless Operator & Knative Servingo] & x] 5 o] 9l& 1]l

g @&o) 2299 F A2]3} o] A5

3Z F A A~
1.
Serverless — Serving #] o] X] 2 o] &%} 1] ]
2.
Yy B oA] AlH] 2 E g g},
3.
YAML == JSON 9] E +50 2 98 a1} 52 HF 72 ZolA E51.
4,

8.3.2. A A} sl H S AFES}of o] E £ Yy

Knative o] | E £ = Za}-2t o]l EE A 5tAL] 7}4] 2= 2= Kubernetes ¢ H A E Q] = 9]
on] o]zt o]MIEE Y= a}= & ZFoz dajo]gd + gl

A 27 ALY

[ ]
OpenShift Serverless Operator ¥ Knative Eventing o] OpenShift Container Platform
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Fe|2F o H A5 o] Ylwin.
Y Z&o 229 7 He]R spEH g YAs
OpenShift Container Platform<j] o] o1 Z2] =g # 2] <} @ sto] Q&1
ZFZ A
OpenShift Container Platform €] =& 9] # 2]z} 3} o] 4] Serverless — Eventing 2 = o]

Fg

Yy B2 A o]l E 22 HAFU ). ZeH o WE £ Fo]X] 2 o] F ]t

o
2
£
=
I
{

Yy g ojiE £2 7Y

8.3.3. Bz x| BEl S A1& ] A&} B 2] ]2l S AH] 0] v F

Knative A1) 2o = &2 2 E] 749 mjaf 7|2 =9l o] Fo] 5o 2 gggi. o 51 &lt
;service_names-<namespaces.example.com ¢/ 1] c]. H 3ol A&z} g o] ool o] =2 Knative A H]
2] o g 5}lo] Knative A] H] ~2] =) 9] 2 A}-& <} X & &F = 9l&=1] ]

4] 5] 2] tj & DomainMapping 242 44 3to] o] 39/ P& 4 Agr]eh Ed o /9]
DomainMapping 2] 42 & 44 3to] o] ] Eu]¢lo] u] gstz 515 v 918 wel AH] 2o vj g 5

Ao,

F2|2g #a] =} dsto] 1= -5 OpenShift Container Platform ¢ =& <] # 2]z} 322 Al-& 35l
DomainMapping CR(AFE-R} & 2] e]=2)& ¥ & + &1 .

A 27 ALY

[ ]
Y Z& 2z H
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24 Felo] Q.

OpenShift Serverless OperatorE & =] gl 1] l.

Knative Servingo] & x| 5 o] 9l&1]d}.

ZZAeZ QY7 ] OpenShift Container PlatformojA] o Zz]A]o]# & 7]E} gJZ ==
E Yol b HFEF Fg W Asto] Q= ZZFH Eof Ay A 5 Qg

Knative +]1] 22 g5 9.0] a5 A1) 20 u) 5 & AFGAF 2] Evlg Ao & 7= 2

AF-&=] 3 o] & rj] ol o A] OpenShift Container Platform Z2] ~E/ 9] IP 4
£ FzaloF gl

=

1.

CustomResourceDefinitions Z o] & 35fa] 7 Jx}IE Al-§ 5} DomainMapping CRD(A}
&2 g o] el Fo)E Ferr.

2.
DomainMapping CRDZ Z 2] 3t t} Instances (9] =€ %) gl o Z o] EglL]].

3.
Create DomainMapping < &2 g1/ t}.

4.

o] ~E| o ) §t }-2 F M E ¥ §Fsl== DomainMapping CR<] YAMLS 5§ 3] ch.

apiVersion: serving.knative.dev/vialphat
kind: DomainMapping

metadata:

name: <domain_name> a

namespace: <namespaces 9
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spec:
ref:
name: <target_name> Q
kind: <target_type> @
apiVersion: serving.knative.dev/v1

o) CRel nj Y & AF§-3F 3.9] s=m ¢l o] /1] .

DomainMapping CR ¥ bj3F CR9] ] Q] ~5jo] ~¢]1]L].

AL§ 3} 2] v ol o] v G & v ¥ CR2] o] £ 91 ch.

A8} X]g = 2lo] ] F == CR 8 1.

Knative A} B] 2o gj ¢t =ujj o] v of

apiVersion: serving.knative.dev/vialphat
kind: DomainMapping
metadata:
name: custom-ksvc-domain.example.com
namespace: default
spec:
ref:
name: example-service
kind: Service
apiVersion: serving.knative.dev/v1

oy
ol

curl 2 52 41§31 AF&} g 2] Erelo] AA =g ). o) 5 S 27 P

g5
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I $ curl custom-ksvc-domain.example.com

e
&
3

I Hello OpenShift!

8.3.4. A2} 3 H L Alg )] E2lA] Yy

Hz7e Eg] 79} g7 oJHE &0 o] E J3 2 oJHES dYs)= b A& At 9]
W E= HTTP POST 2§ 0 2 o]l E 2204 HzA2Z AggL ). o]l E7} HZF o] 29lslH Ez]
A E AF&3}a] CloudEvent <% 0 = HE] g 8l3 o]l E Y7o HTTP POST 2 J° 2 d58 + U+1]
}.

O Events

Trigger .
Source T ’—’ (filter applied) _®_®_’

2 -1—-—2 —p Broker

e \—> Trlgger [ . _’

(filter applied)

A 27 A

OpenShift Serverless Operator = Knative Eventing ©] OpenShift Container Platform
2] 2o 435 0] Y1)k

) @& 22918 F A2} o Aok
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OpenShift Container Platformoj tj] 3t Z 2]~ €] #2]z} dto] Y51l
Knative EZAEZ A1

FE=x} 2 A& g Knative A ] 2~ Z Y& g 1],

g

OpenShift Container Platform ¢ =& 9] # 2] =} 3] o) 4] Serverless — Eventing2 = o]
s

2.
Bz Yol E2]AE F718 H2A o g i
:
= Jg g,
3.
2204 E2]7] F718 2§,
4.

Ei] A F7} t 3} Yo Ee] Ao o gt FEAE A F]r). FEAE Bz oful
EE 135}= Knative 4] 8] £ 9] 1] ],

P
3
Uy
iy
{
)

N
J

8.3.5. #e] A} s} S AF& )] Y FY

YL g o]l E A X4 AF
{Rpo] A2 o]l ET} HEHH A H A
ZIE} 22 Y 5 Q.

2 o] 5ji= A& F o] B ai9]r). o WE 22 EE A
G4 A&

3fof o] 2[5t o] I EE of 2] Knative A] H] = Xt

T
[
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Events

Source 1 ‘ | Subscription _ 1 -2 — 3 —p Sink

\— 17— 3 —p
Channel
T

Source 2

v

Subscription 1 -2 — 3 —p Sink

%] ¢l 5+ Channel ¢ HA EZ o] ~H "35} 3}of A 9L P4 5} 3Z Subscription ¢ H ] E o] 4]
delivery Al 9F2 g5} A AE A= I+ FHTF + Y&k

A 25 AP

[ ]
OpenShift Serverless Operator & Knative Eventing ©] OpenShift Container Platform

o) 2ejo) 450 Y],
[ ]
A ZEo] Zz29]38l & AR} sl Y5

OpenShift Container Platformoj tj] 3t Z 2]~ €] #2] <} dto] Y51l

2Z Z A A
1.
OpenShift Container Platform ¢ =& 9] #2] X} 3] ¥ o] 4] Serverless — Eventing 2 = o]
sydd.
2.
Yy EFoA LS Jegp]g. z2]H Y FH o] =Z o] F g}
3.

79 F54 44 Channel 2 BH E 3L g gl
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FF37

& 4] InMemoryChannel Y 9 H A gt 7] 2 JE_’ 2] -2l H 1 o}
OpenShift Serverless <) Knative Kafka —5— /,—E:! /a,j Kafka | 9 & A& +
i),

0}
o,
o
iy
{
=
Ny
{

8.3.6. #2) A} GEL Alg o] HHEZGH Gy

A} FEA G RE e o UE Y25 Yo FolE HH2THHIL Yy5ho] oJlE A2 I
Aol = Qg A HEAFEHL oJllEE AEd A FEXE X]%J 3}+= Subscription ¢ H ] E
& 7Y 5] YY Ik Eot 0 FF Aok WA 22 B A FEAY $H2 A FE Y]

.

A 27 A

OpenShift Serverless Operator = Knative Eventing o] OpenShift Container Platform

Za =g o] 4450 ggr].

ZZA A~

§ Zao) 22919 F g2 3 Fulo g

OpenShift Container Platformoj tj] 3t Z 2] ~E] #z] <} deto] Y51l

Knative A 9 < 4-¥ 51 .

FE=2}Z AF& 3 Knative A H] = Z 3 gl &1 o}

OpenShift Container Platform €] =& 9] #2] X} 3] % o] ] Serverless — Eventing 2 = o]

FE§
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A B2 HH F7} O3] YRPoJA] A H2Z G Hf gj st 7EAE HE g, FEx= Afd
o 4] o] Wl E Z =213}= Knative 4] H] 9] 1] ]
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3

8.3.7. &7} g| £~

Aluje] 2 o Ze] 7 o] H

Hz7

Trigger

AY @A A
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https://access.redhat.com/documentation/en-us/openshift_container_platform/4.12/html-single/serverless/#serverless-applications
https://access.redhat.com/documentation/en-us/openshift_container_platform/4.12/html-single/serverless/#knative-event-sources
https://access.redhat.com/documentation/en-us/openshift_container_platform/4.12/html-single/serverless/#serverless-using-brokers
https://access.redhat.com/documentation/en-us/openshift_container_platform/4.12/html-single/serverless/#serverless-triggers
https://access.redhat.com/documentation/en-us/openshift_container_platform/4.12/html-single/serverless/#serverless-channels

OpenShift Container Platform 4.12 A ¥ 2] =

9%k Hol

9.1. TLS /5 +%

TLS( Transport Layer Security )& A8 3} Knative E2J 2 & 2l5L ¢t 5lsF 4+ 51l

TLSE= Knative Kafkaoj 4] ] 5= 2t Ezf= ors 5] gy 9] ). Red Hat-2 Knative Kafka 2]
220] SASL ¥ TLSE g7 A& 3l= A o] E51h

Red Hat OpenShift Service Mesh 5 12 A& 5l - TLSE &3 3}l H of2 &
2ol AFE it ¢Fs 8] gl mTLSE A} 5] of A]H] = v A] & &4 3] of .
MTLSZ A]H] = m] A] & A}-§ & g Knative Serving "] E 2] g4 5} tj 3t HFAE F=

sl /A 2.

9.1.1. Y H EzfF o] gjst TLS olF &3}

OpenShift Serverless= 7] 2 2] 0 2 TLS qX] FEE XYl 22 FJF Al-§ 219 HTTPS E I o]

915 5151/}, 221} OpenShift 7.2 5] U3 =252 vk o] o] 5 & 41§ to] o Ee]A ooz &
SFL . 7 E2 %] TLSE By 2ialtl 74 24 7ho] A4 Ed5o] sairnz ojze &
9] 12 9Fo] G H 1],
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Red Hat OpenShift Service Mesh 5 312 A}-& 35} JJ12 TLSE &4 3512 02
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https://access.redhat.com/documentation/en-us/openshift_container_platform/4.12/html-single/serverless/#serverless-ossm-enabling-serving-metrics_serverless-ossm-setup

W3 TLS 958 A 8le 7]& 224 715 A8 Y]t 7]& 224 7152 Red Hat
Zz g A= 72 AHSLA)IA A2 H A gor Aoz ddsd g8 7 A%
W#ﬂﬂHJEHHﬂWWHﬁﬁd—ﬂ°ﬂﬂ#V%§W%Wﬂﬁﬂ%§4§#
vl G5 A E 75 E]0] o8& 7 o] AW FH NN 2A o] 7] 5g HAE} T 7=
e AFY F g

Red Hat 7] < 322 7]%-9] 3] €1 ¥ 9]l )& A & ) §-2 7] < 2]} 7] %5 ] 9]
Y918 Bz A L.

A 27 ALY

[ ]
OpenShift Serverless Operator & Knative Servingo] & x] 5 o] 9l 1]l

OpenShift(oc) CLIZ & X351/}

AF2Fo) internal-encryption: "true” ¥ =E ¥ g}5}+— Knative A] 8] =~ 4 gf1] .

spec:
config:
network:
internal-encryption: "true"”

knative-serving u] ¢} = 5] o] Zoj ] &3] 7] PodE T} A] A &Fsla] olFA]E ZE gLl
I $ oc delete pod -n knative-serving --selector app=activator
9.1.2. F2| g ZZ AJH]20] g]3 TLS 915 &Y 3}

F2E] 24 A H] 2] F-2 Kourier ZZ 7] o] E g o] kourier-internal o] Al-g& 5 1]c}. Kourier ZZ
Alo]E g o] sl TLS Eaf =S Al-&35l2H ZF Al o] Ef o] o x] XA A]v] Q1A E FH sl oF g}

A 27 ALY
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https://access.redhat.com/support/offerings/techpreview/
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OpenShift Serverless Operator & Knative Servingo] & x] 5 o] 9l& 1]l
]2 Egto] glofoF gl

OpenShift(oc) CLIE & X351/}

knative-serving-ingress tj] 9] % ] o] 2 of] A v] Q1FA]E Hj Z FFL] L]
I $ export san="knative"
-

o] 2] gl 215 4] 7} < app_names>.<namespaces.svc.cluster.local of bj st 2
I 2 A3 + =5 SAN(Subject Alternative Name) 75 o] 2 2 g1}

FE 7] 2 Ad5AE YY1,

$ openssl req -x509 -sha256 -nodes -days 365 -newkey rsa:2048 \
-subj /O=Example/CN=Example’ |
-keyout ca.key \
-out ca.crt

SAN 7 &£ AFg- 8= AlH] 7]1E ¥ g o

$ openssl req -out tls.csr -newkey rsa:2048 -nodes -keyout tls.key |
-subj "/CN=Example/O=Example" |
-addext "subjectAltName = DNS:$san"

An] AEAE YA F .

$ openssl x509 -req -extfile <(printf "subjectAltName=DNS:$san") |
-days 365 -in tls.csr |
-CA ca.crt -CAkey ca.key -CAcreateserial -out tis.crt
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Kourier 2 & 7Jo]EgJo]9] A|ZH L 74 g}

o] & w0 A] 44 3t 915:4] o 4] knative-serving-ingress ] ¢} 2z o] o] B o1 uf
EZgd.

$ oc create -n knative-serving-ingress secret tls server-certs |
--key=tls.key \
--cert=tls.crt --dry-run=client -o yaml | oc apply -f -

Kourier 7] o] E g o] o] 4] 44 51 H oF2 A]-& 5} % 5 KnativeServing CR(Al-&<} g <]
2] £2) AFFS Yro] E g .

KnativeServing CR2] <j

spec:
config:
kourier:
cluster-cert-secret: server-certs

Kourier 71 E Z 2]i= A]H] =& A A F5}X] gt Q1 FAE 45122 PodE A A|Fe B a7l g+
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$ oc create secret -n knative-eventing generic <secret_names |
--from-literal=protocol=SSL |
--from-file=ca.crt=caroot.pem \
--from-file=user.crt=certificate.pem \
--from-file=user.key=key.pem

7] o] & ca.crtuser.crt, user.key E Al-& 3]}, o] z+2 W H 3} vf§A] L.
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apiVersion: operator.serverless.openshift.io/vialphai
kind: KnativeKafka
metadata:
namespace: knative-eventing
name: knative-kafka
spec:
broker:
enabled: true
defaultConfig:
authSecretName: <secret_name>
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$ oc create secret -n <namespace> generic <kafka_auth_secret> \
--from-file=ca.crt=caroot.pem \
--from-file=zuser.crt=certificate.pem \
--from-file=user.key=key.pem

7] o] Z ca.crtuser.crt, user.key = A}-& gL]c}. o] FH2 B F 1A ol {A] L.

KnativeKafka Al &<} g 2] e]&£2 HF S A &g .
I $ oc edit knativekafka
A2 G A Z B 9] ] Q] AT o] AF FF gl

apiVersion: operator.serverless.openshift.io/vialphai
kind: KnativeKafka
metadata:
namespace: knative-eventing
name: knative-kafka
spec:
channel:
authSecretName: <kafka_auth_secret>
authSecretNamespace: <kafka_auth_secret_namespace>
bootstrapServers: <bootstrap_servers>
enabled: true
source:
enabled: true

EXEZ A B]o]A] AR sl= X EEFE ]G F g
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)
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W 2 2

apiVersion: operator.serverless.openshift.io/vialphat
kind: KnativeKafka
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metadata:
namespace: knative-eventing
name: knative-kafka
spec:
channel:
authSecretName: tis-user
authSecretNamespace: kafka
bootstrapServers: eventing-kafka-bootstrap.kafka.svc:9094
enabled: true
source:
enabled: true

393



OpenShift Container Platform 4.12 A v 2] 2~
10%. 7FAE
10.1. # ] #] gl E 2]
10.1.1. A/ vj 2] = Fe] 3} W] E g

ZF &2 A2]R}f= v E g2 Al-§ 1] OpenShift Serverless Z2] ~E 724 24 H JIZ2cE 3
S W2 mE Y g 5 Y

OpenShift Container Platform ¢ 2 #z] X} 3} wH o] g]A] H =2 o] 53l o] OpenShift
Serverless<] ] ¢t Hj Egl 2 B = 9l4=1]r].

10.1.1.1. ALA @+ AL}
[ ]

Fe/ 2 gl E g gy s]d gjst FH = v E 2] Azl gj gl OpenShift Container Platform

=
YA E FE4H 4 L.

F 2] ~g A2 A} A= Fsto] gl= OpenShift Container Platform 7] g of 4] =& 4=
A&

OpenShift Container Platform ¢ =& 9] 2] x| s} o] H4] =8 5= Q51

394


https://access.redhat.com/documentation/en-us/openshift_container_platform/4.12/html-single/monitoring/#reviewing-monitoring-dashboards-admin_reviewing-monitoring-dashboards
https://access.redhat.com/documentation/en-us/openshift_container_platform/4.12/html-single/monitoring/#managing-metrics

107%. 7HA143

%—q

Service MeshZ| MTLS E A}-§35}of Al-&51 == 43 H 7-2 Service Mesh~|
Prometheus<] mj E gl <72 5-251x] &7] mj o) 7] 2 o = Knative
Serviceing ] tj ¢t M| E gl o] Al §- 5] =5 HFHL .

o] #AE &l dsf= ol o ot A oF ] &S MTLSE AF&-3}of A]v]= w A]
Z A& ¢ o Knative Serving v E €] 8451 F-Z I8 A L.

WEZS 2adst 9L 22y 23] BYE FAA G Eo]
Knative 4] 1] 2] X5 2o § F2 rjx]~ Feiioh A5z J9 591 Pod
7} gl Bp 22 o] FYHA Gl

10.1.2. ]~ A= g2 nE2

e M ESS AEES 24& 7S E ¥ 2804 s FY T ol EY L =Y FY A =
F 23 o] ¢ gl7] Lo FotE = Y gl 7] d 3o i oF Al FEE ZA g

HE" o] & A 3 Bz @9

work_queue_de  Z ti7]g2] Zo]  AolA reconciler A(H9) 92)

pth

reconcile_count =4 &Y+ 7}&H reconciler, (] )
success

reconcile_laten ZA 7 U 7] A S AEY reconciler, IS

cy ¥4 success

workqueue_add A h1QolA 5 FFSE name g (2H9) 912)

s_total EE A=A

AT

workqueue_que FZol 2FHH/ A I2EIY name =

ue_latency_sec o] 2] o 7] G ol

onds ol o= Al ZF

395


https://access.redhat.com/documentation/en-us/openshift_container_platform/4.12/html-single/serverless/#serverless-ossm-enabling-serving-metrics_serverless-ossm-setup

OpenShift Container Platform 4.12 A ¥ 2] =

=g of

it

workqueue_retri

es_total

workqueue_wor
k_duration_sec
onds

workqueue_unfi
nished_work_s
econds

workqueue_lon

gest_running_p
rocessor_secon
ds

A 3 2
2 g7l gellA A FHeH name
2 st F A A= 3

.

2

2 U7l gollA A F| B name
gsted dle

A ZFH g

e H A &2y FEEaH name
71E FEo] 13y

0l A7

VA AR = R | FEY name
71E FEo] 13y

9l A7

10.1.3. Webhook dj E &

Webhook v E 2] 2 29/ o] g] ot 7§ 5
I} G 5 2] £ 0] EAF 9122 el AY

=g o]

/it

request_count

396

FHE ZA g &

T s
A 3 =
webhook 2 #}-¢-€ 7} ¥ admission_allo
He 8 94y wed,
= kind_group,
kind_kind,

kind_version,
request_operati
on,
resource_group

resource_name
space,
resource_resou
rce,
resource_versio
n

B

B

B

Zo], g2 9l Al A8

(a9 912)



107%. 7HA143

HEY o] A 3 Bz @9
request_latenci webhook @ ol tf 3J|2EHY admission_allo WUy x
es gk & AP Y wed,
o kind_group,
kind_kind,

kind_version,
request_operati
on,
resource_group

’

resource_name
space,
resource_resou
rce,
resource_versio
n

10.1.4. Knative Eventing #] E g/

&2/ F # 2] 2= Knative Eventing 74 Q9] gj st o5 W] E8l 2 B + 5.

HTTP s2.=0]4] W E22 FAato] 452l o] ilE (2xx) B S5 o] W E(5xx) 9] F 714 WF2 7
28 7 g,

10.1.4.1. E 27 Ingress v E g/

o2 W E gl S A-g5lo] HZ 7] IngressE r]v] 23537, 4 WL 8191337, Ingress 1+4 Q29 A]
ey oJEE 3Folgh = gl

HEE o] A 3 Bl 9
event_count HEANFAE o] JHeH broker_name, (e 9le)
W E 4= event_type,
namespace_na
me,

response_code,
response_code
_class,
unique_name

397



OpenShift Container Platform 4.12 A ¥ 2] =

W =g o]

(i

event_dispatch

_latencies

10.1.4.2. B =27 ] njEg

02 ELL

WEe of

]

event_count

event_dispatch
_latencies

event_processi
ng_latencies

398

A

B2 A7} A% o]
WE &

OWIEE AQIZ A
g3l d 24 A
ASIRSh=

27 FE A7)
g 7] Ao ol
R EEE

Aele YU

[e

S| AEHY

B &9
broker_name, g %
event_type,
namespace_ha

me,

response_code,
response_code
_class,
unique_name

Agato] Bz BEE tuzdlz, 9 $He §olstz, BE A AgE = o iE
= 8918 7 Y& oMEo HE Y 29 e] tj7] A7

3]
298 75 s
1= [ @9
broker_name, (a9 )
container_name
filter_type,
namespace_nha
me,

response_code,
response_code
_class,
trigger_name,
unique_name

broker_name, g %
container_name
filter_type,
hamespace_hna

me,

response_code,
response_code

_class,

trigger_name,
unique_name

broker_name, g %
container_name
filter_type,
hamespace_ha

me,

trigger_name,
unique_name



10.1.4.3. InMemoryChannel ]~ =] o] E 2]

10 714

o} b E 2] 2 &g 35lof InMemoryChannel A Y -2 r]B] 25} 37, o] B 7] 58 5}=x%], A 9 o 4] O] =5

A &9 oJHEEZ golgd + Azt

=

v = of

]

o =
A 3

event_count InMemoryChan 7} $-¥
nel xj 2o A tj =
A 3l= oWl E

o~
T

event_dispatch
_latencies

InMemoryChan S| =By
nel x| d ojj A] o]l
EE Y2 X ste

ol A" A7k

C B w9

broker_name, ALY 9
container_name

filter_type,

hamespace_na

me,

response_code,
response_code

_class,

trigger_name,

unique_name

broker_name, g %
container_name
filter_type,
hamespace_ha

me,

response_code,
response_code

_class,

trigger_name,
unique_name

Y22 o WET} AP HAEA G 7 2

399



OpenShift Container Platform 4.12 A ¥ 2] =

WE o]

b
{17
oF

event_count OJHI E Aol A B
Aol E F90 Y
c}.

retry_event_ cou Lo oWME A2

nt 7t A EE A E
T oW E Ao

10.1.5. Knative Serving v E g/

2 =i <9

broker_name, (a9 )
container_name

filter_type,

hamespace_ha

me,

response_code,

response_code

_class,

trigger_name,

unique_name

event_source, A (S SS)
event_type,

name,

namespace_na

me,

resource_group

response_code,
response_code
_class,
response_error,
response_timeo
ut

400



107%. 7HA143

HESL o] & A 3 B &9
request_concur EAsV EE=HI AolA configuration n  AF4(49 ¢12)
rency 717kol ¥ o T A1 ame,
A= container_name
Al 87 FdYh ,
hamespace_ha
me, pod_name,
revision_name,
service_name
request_count 4457 2 B¢ 8 7hH&H configuration_n g9 918)
He 2% a9y ame,
thool g 8 2 container_name
24st7] A2 7] ,
A A 29y namespace_nha
ot me, pod_name,
response_code,
response_code
_class,
revision_name,
service_hame,
request_latenci d3a@ FdeEgE 2 ==Y configuration_.n =z x
es ol tl et 59 Al ame,
(g R)d Y container_name
namespace_ha
me, pod_name,
response_code,
response_code
_class,
revision_name,
service_name
10.1.5.2. X} 5 27| & mjEg
A5 2Ade] 74 225 7 wde] g 2Ade] 37 gHE o2 W EeS A g o
Eof, A5 27 2] 7} A =0] B5ale]E o Pod 7, gl 77 FoF 2T Hat 9F 7 E=
Knative Pod 2} =7 4 2](KPA)E A1-§-3= 3¢ A& 271 d 27t A5 REAAE B 5 2
#iloh.
HET o] & A3 3 g &9

401



=g of

it

desired_pods

excess_burst ¢
apacity

stable_request_
concurrency

panic_request_
concurrency

target_concurre
ncy_per_pod

stable_requests
_per_second

402

OpenShift Container Platform 4.12 A ¥ 2] =

/\—]%]

=

s A D2 7F A
H| 2o &Fste =
Pod =Yt}

stable o A A&
EFIHEE
SFIh

stable oA =Y
B ¥ 5= 7 pod<]
A 23 54

.

panic #of A =Y
Bl 5 = 7+ Pod<]
B 23 79

o}.

A% A Qe 7t 2
pode] Rl & &
A 84 ST

stable oA Y
B ¥ 5= 7 pode]
Hit 83 (&%)

Ut

o

Al o] A

Al o] A

Al o] A

Al o] A

Al o] A

Al o] A

H 2

configuration_n
ame,
namespace_ha
me,
revision_name,
service_name

configuration_n
ame,
hamespace_nha
me,
revision_name,
service_name

configuration_n
ame,
namespace_ha
me,
revision_name,
service_name

configuration_n
ame,
hamespace_ha
me,
revision_name,
service_name

configuration_n
ame,
namespace_ha
me,
revision_name,
service_name

configuration_n
ame,
hamespace_ha
me,
revision_name,
service_name

)

il

[e]

4

s

s

T

o~
T

(29 %

(&9 2

(&9 2

)

)

)



103 7FA A

panic_requests
_per_second

target_requests

_per_second

panic_mode

requested_pods

actual_pods

not_ready pods

panic Zof A4 =Y
B ¥ 5= 7z Pod 9]
A 23 9 Y

.

Z} podell tj 3l 2
AL 7L gL
Z2de=zxd8H

Zut

s A L2 7t o
Y xxold o] gt

e 1ojH 245 27
de7k Iy Revt

ok 7% 09Uk,

Kubernetes 2] 2~
E oA 25 2AA
217} 2% 3 Pod =
Ay,

serEo] 917 &)
) 4be) 2l Pod 4
Ut

Al o] A

Al o] A

Al o] A

Al o] A

Al o] A

Aol A

configuration_n
ame,
hamespace_ha
me,
revision_name,
service_name

configuration_n
ame,
namespace_nha
me,
revision_name,
service_name

configuration_n
ame,
hamespace_ha
me,
revision_name,
service_name

configuration_n
ame,
namespace_nha
me,
revision_name,
service_name

configuration_n
ame,
hamespace_ha
me,
revision_name,
service_name

configuration_n
ame,
namespace_nha
me,
revision_name,
service_name

B(e9 912)

B(e9 912)

403



OpenShift Container Platform 4.12 A ¥ 2] =

W =g o]

(i
X
ol

pending_pods A 27 52l pod
T4

terminating_po Gl
ds T

10.1.5.3. Go HE}Y M =2

zl Knative Serving A EE Z g9l Z 24~

1,

N
~
K

Al o] A

Z} o] E 2] o] name & z+= ¥l g 29/},

C B w9

configuration_n A (d9 915)
ame,

hamespace_hna

me,

revision_name,

service_name

configuration_n A (d9 919)
ame,

hamespace_na

me,

revision_name,

service_name

Go #lel ¢ 2 2] 57 (MemStats)E =2 g

ool HEY
heap_alloc =

Ao

go_total_alloc 3]
go_sys =G AA ANA A2
.

go_lookups A el ol A 430 5}

404

Al o] A

Al o] A

Al o] A

Al o] A

name (S 1)
name (s 8ls)
name (e 8le)
name (9] 8l)


https://golang.org/pkg/runtime/#MemStats

103 7FA A

HEST o] & A 3 B &9
go_mallocs gdIFE P LBAE AolX hame A )
o] =4 MFPY
o}
go_frees qAE Y oBAE  Aolx name (9 8ls)
o] =4 MFPY
=
go_heap_alloc gdgE 3 eHAE  Ao|x name Ao (e 8l=)
o] uol E Y]
t}.
go_heap_sys &G A A AA A Ao A name A 8l
9 =2l H}OL
FAYTh
go_heap_idle FFE ) AEE AR name (Y 98)
2] = H9 e Bt
°|E FdYth
go_heap_in_us AR A F <l | Aol A name A )
e 1ol vtol E =4y
t}.
go_heap_releas &4 AAI=Z wist=E] Aol name A )
ed = AA R e
Ho] E =Ytk
go_heap_object I FJ oBAE Aol nhame Ao (e 8l=)
s FUdYTh
go_stack_in_us A A& F9l 2~ Al o] ] name A =)
e g 9] e] npolE
FUdYTh
go_stack_sys <G AANM A& Al name (S 1)
28] v 5] o] nfo]
E Yyt
go_mspan_in_u 3% mspan + Al o] %] name A )
se Z 9] o]l E 94
t}.
go_mspan_sys mspan %9 & R name A (9] 912)
G AA MM L

W w2 vho] = 4]

Ut

405



OpenShift Container Platform 4.12 A ¥ 2] =

=g of

it

go_mcache_in_
use

go_mcache_sys

go_bucket_has
h_sys

go_dgc_sys

go_other_sys

go_next_gc

go_last_gc

go_total_gc_pa
use_ns

go_num_gc

go_num_forced
—_gc

406

{17
oF

=% mcache +

z9] upo] = 4]
o}

mcache %9 &
G AAANAM A2
W2 vlo]l E ¢

Ut

W2 54 B0 2
=25t o] A €] v
w2 w541

=8

7hu) 2] 294 v e}
dlol el o w2 v
o= et

7N}, 9 3x-3) At
o ol v =)

dho] E 4¢) 1 o,

& 7hulx A g

AREBERE:
=719 U e,

wpR] vk 7pu) x| A g
A olEpoch ==
Unix Al 7+o. 2 &8
H AR o

Zzago] Az
o] & 7| A A
stop-the-world &
Al A ] T4 A

e

A== 7 x A
A Aol E Uy
o}

7Hulx dd A 75
S 5 &5 o E
Aol do = Qlsf 7
A g 7Ha| A A A
ApolZ 9] =Yyt

#3

Al o] A

Al o] A]

Aol A

Aol A

Al o] A

Al o] A

Al o] A

Al o] A

Al o] A

Al o] A

name

name

name

name

name

name

name

name

name

name

o
,_L),
i
f
5
o

kv
b
B


https://en.wikipedia.org/wiki/Unix_time

HET o] & A 3 B &9
go_gc cpu_frac Zzao] AlztH Al o] A name (9] 912)
tion o] F 7iu|A] AU H

107%. 7HA143

N ALG S 22
B AHE 7hE e
o B CPU A 7+Y)
1=

10.2. 7jj ©Fx} <] 3L

10.2.1. A]H] 2] & 7] ¥zl g E2] 7] @

] ZZ AFg 5} 7 ¥rx}7} Knative 4] 8] = 4 52 B 1 E 3 8 + ¢l 1] }. OpenShift Container

Platform &2 1] E] 3 282 X]-& 3} Knative A]v] ~of gt §e] H7 Y fEE S 7]&5]2 8T 5

&

OpenShift Container Platform ¢ Z£ 7j Yz} 3} @ o 4] gj A] H = Z o] 5 3} o] OpenShift
Serverlesso] o} ¢F3t j E2] 2 B + QI 1]l

7]

Service Mesh7} mTLSE A}-& 3} o] Al-g sl =% &g H 79 Service Mesh7}
Prometheus2] W E 2l ~=Z#L 5] 83}<] ¢t7] gjio 7] 22 o Z Knative
Serviceingoj] t] 3t v E gl o] A} &5 X] gF = 45 1]

o] A E &l d 3l ¥l 14]51/?}/(7751#] 2 MTLSE A} 23510 AJH] A jA] =
Al-& 8+ nj Knative Serving m E 2] &3 315 F2314/A] 2.

WE S 2aPete YL 2P 2 F o] FYAE FAG] 7] o]
Knative A1 5] 9] 35 850 G v]A~ G5/ 450z 49 F9l Pod
7} gl A9 22 o] FAHA ]

10.2.1.1. &7} ] 22

407


https://access.redhat.com/documentation/en-us/openshift_container_platform/4.12/html-single/monitoring/#reviewing-monitoring-dashboards-developer_reviewing-monitoring-dashboards
https://access.redhat.com/documentation/en-us/openshift_container_platform/4.12/html-single/serverless/#serverless-ossm-enabling-serving-metrics_serverless-ossm-setup

OpenShift Container Platform 4.12 A ¥ 2] =

[ J

wUHY 78
[ J

A§AH o] E A mL]EH Y B
[ J

AJH] = BB B 2]

10.2.2. 7] 2 & o & =25+ Knative A]H] = m] E &/
3Z 10.1. Z.E 9090<] z} Knative A]H] %) tj]&)] 7] 2o Z =25 = gEZ
HE o5, 99 2 73 A HEY g2

queue_requests_per_second F ZEA|o] =23}

i

R el destination_configuration="event

Ayt -display”,
HEY o9 Fahe ©h e destination_namespace="pingsou
Formula: stats.RequestCount /  ce1", destination_pod="event-
HEY {9 Ao A r.reportingPeriodSeconds display-00001-deployment-

6b455479cb-75p6w",
stats.RequestCount:= %4 = destination_revision="event-

B3 717 EA U EYZ pkg 54 display-00001"
oA 24 Astgy

queue_proxied_operations_p xg Z=2xd 2F FAdYr}
er_second

M Eg T A9 e stats.ProxiedRequestCount /
r.reportingPeriodSeconds

stats.ProxiedRequestCount

cARE B 77 S U EAA

pkg &7l el A 25 A2k Yo

408


https://access.redhat.com/documentation/en-us/openshift_container_platform/4.12/html-single/monitoring/#monitoring-overview
https://access.redhat.com/documentation/en-us/openshift_container_platform/4.12/html-single/monitoring/#specifying-how-a-service-is-monitored
https://access.redhat.com/documentation/en-us/openshift_container_platform/4.12/html-single/monitoring/#enabling-monitoring-for-user-defined-projects
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HES g1

destination_configuration="event
-display”,
destination_namespace="pingsou
rcel”, destination_pod="event-
display-O0001-deployment-
6b455479cb-75p6w",
destination_revision="event-
display-0000T1"

destination_configuration="event
-display",
destination_namespace="pingsou
rcel”, destination_pod="event-
display-0O0001-deployment-
6b455479cb-75p6w",
destination_revision="event-
display-0000T1"

destination_configuration="event
-display”,
destination_namespace="pingsou
rcel”, destination_pod="event-
display-O0001-deployment-
6b455479cb-75p6w",
destination_revision="event-
display-00001"

3Z 10.2. ¥ E 90912] z} Knative A]H] %) ]3] 7] 2o Z =25 = gEZ
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request_latencies
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=

app_request_count
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app_request_latencies

ME el e 2

MEY F39: 5 2ETH

410

/\—]%]

=

queue-proxy = #9- g == 2%
TFAU

oo
il
>,
)
=
Ack
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configuration_name="event-
display”, container_name="queue-
proxy”,
namespace_name="apiserversour
cel”, pod_name="event-display-
00001-deployment-658fd4f9ocf-
qcnr5", response_code="200",
response_code_class="2xx",
revision_name="event-display-
00001", service_name="event-
display"

configuration_name="event-
display”, container_name="queue-
proxy”,
namespace_name="apiserversour
cel”, pod_name="event-display-
00001-deployment-658fd4f9ocf-
qcnr5", response_code="200",
response_code_class="2xx",
revision_name="event-display-
00001", service_name="event-
display”

configuration_name="event-
display”, container_name="queue-
proxy”,
namespace_name="apiserversour
cel”, pod_name="event-display-
00001-deployment-658fd4f9ocf-
qcnr5", response_code="200",
response_code_class="2xx",
revision_name="event-display-
00001", service_name="event-
display"

configuration_name="event-
display”, container_name="queue-
proxy”,
namespace_name="apiserversour
cel”, pod_name="event-display-
00001-deployment-658fd4f9ocf-
qcnr5", response_code="200",
response_code_class="2xx",
revision_name="event-display-
00001", service_name="event-
display”
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HES g1

configuration_name="event-
display”, container_name="queue-
proxy”,
namespace_name="apiserversour
cel”, pod_name="event-display-

00001-deployment-658fd4f9ocf-
qcnr5", response_code="200",
response_code_class="2xx",
revision_name="event-display-
00001", service_name="event-
display”

10.2.3. A}&-A}F 2] fEe]A o] H v E 2] o] gl Knative 4] H] =

Knative A14] o) A] W5l m] =2 F 52 G5 7 sk §3a 7L AFe]AlHd B ALE
# 9lo]o] npet tpF 1]},

o8 B2l 32 H o] YE XS} A WEL S RUE HEF Go Y E2] A HE 78§

package main

import (
"fmt"
"Iog "
"net/http”’

L)

os

"github.com/prometheus/client_golang/prometheus"ﬂ
"github.com/prometheus/client_golang/prometheus/promauto”
"github.com/prometheus/client_golang/prometheus/promhttp"”

)

var (

opsProcessed = promauto.NewCounter(prometheus.CounterOpts{ 9
Name: "myapp_processed_ops_total",
Help: "The total number of processed events",
)
)

func handler(w http.ResponseWriter, r *http.Request) {
log.Print("helloworld: received a request")
target := 0s.Getenv("TARGET")
if target == """ {
target = "World"
}
fmt.Fprintf(w, "Hello %s!\n", target)
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opsProcessed.Inc() Q
}

func main() {
log.Print("helloworld: starting server...")

port := os.Getenv("PORT")
if port ==""{

port = "8080"
}

http.HandleFunc('/", handler)

// Separate server for metrics requests
go func() { @
mux := http.NewServeMux()
server := &http.Server{
Addr: fmt.Sprintf("':%s", "9095"),
Handler: mux,

}

mux.Handle("/metrics", promhttp.Handler())
log.Printf("prometheus: listening on port %s", 9095)
log.Fatal(server.ListenAndServe())

H0

// Use same port as normal requests for metrics

//http.Handle('/metrics", promhttp.Handler()) 6

log.Printf("helloworld: listening on port %s", port)

log.Fatal(http.ListenAndServe(fmt.Sprintf(":%s", port), nil))
}

Prometheus 7] x] 3£ g}.

opsProcessed ] E 2 g <],

opsProcessed ] E 2 F7].

MEE 23l o3 Wi o] An] & AFESHEF 74,

| E g 2 metrics 3}9 FZo) gjsl Jul 2 F7 U FEE ALE
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A8} o] fjEE A7 WL A&} T2 = F1]EH L 25 Prometheuse] o1~ El * o] =3 §F
o AFER} Rl Z2E BUE YL Gyl f Fa]Ao]HdES Yo Foll= B E Y 28] fEg
2 2Pl B S GOl FYH o] 2y

& HE FHL A FeA el t i ksveE § ooz Au] 2 B E FHF T §EE FHL
oNEe]A o] 7 m e e il Yol e o]

apiVersion: serving.knative.dev/v1 ﬂ
kind: Service
metadata:
name: helloworld-go
spec:
template:
metadata:
labels:
app: helloworld-go
annotations:
spec:
containers:
- image: docker.io/skonto/helloworld-go:metrics
resources:
requests:
cpu: "200m"
env:
- name: TARGET
value: "Go Sample v1"”

apiVersion: monitoring.coreos.com/v1 9
kind: ServiceMonitor
metadata:
labels:
name: helloworld-go-sm
spec:
endpoints:
- port: queue-proxy-metrics
scheme: htip
- port: app-metrics
scheme: htip
namespaceSelector: {}
selector:
matchLabels:
name: helloworld-go-sm

apiVersion: v1 G
kind: Service
metadata:
labels:
name: helloworld-go-sm
name: helloworld-go-sm
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spec:
ports:
- name: queue-proxy-metrics
port: 9091
protocol: TCP
targetPort: 9091
- name: app-metrics
port: 9095
protocol: TCP
targetPort: 9095
selector:
serving.knative.dev/service: helloworld-go
type: ClusterlP

N Ee] A o] H AP

sz A Ee A4 M= 7.

10.2.5. A1) 29] W E2] FA}

WEZS YR £ JFeA S FYF M EHY 292 2agH §f ZEolA MEHLS Z
A1 7= gl
A 25 AP

[ ]
OpenShift Container Platform €] Z& o] Z 293+ 1]t}

OpenShift Serverless Operator & Knative Servingo] & x] 5 o] 9l& 1]l

A Az m o)A B 5 i A EG Al ot 2 FL P,

I $ hello_route=$(oc get ksvc helloworld-go -n ns1 -o jsonpath="{.status.url}’) && \
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I curl $hello_route

2 o

W

I Hello Go Sample v1!

¢J &£ o 4] Observe — Metrics ¢ E] 5] o] *~ =2 o] 5 §1L]L].

9% HEo) mi]HY

st

WEglo] Fe]E ¢ g dF 8 o534 e
I revision_app_request_count{namespace="ns1", job="helloworld-go-sm"}

o= 9:
I myapp_processed_ops_total{namespace="ns1", job="helloworld-go-sm"}

Al z}s}d v Eg]S 2 E Y g

You are logged in as a temporary administrative user. Update the cluster OAuth configuration to allow others to log in.

request_countjnamespace="nsT", job="helloworld-
v Pp_request_countfnamesp: i go-sm'} x ;
Nam. figurati m t: t: name dpoint instance job. namespace namespace_name pod pod_name
@ revision_app_request_count queue- 101282379091 helloworld-  ns! nsl helloworid-  helloworld-go-
proxy- go-sm g0-00002- 00002-
netric deployment-  deployment-
6bb799bb64-  6bb799bbG4
vsspw vspw
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You are logged in as a temporary administrative user. Update the cluster OAuth configuration to allow others to log in

3+ Hide graph

myapp_processed_ops_total{namespace="nsl", job="helloworld-go-sm"} x .
« e P fnamesp: i g D :
Name endpoint instance job namespace pod prometheus service Value
B ryepp_processed_ops._total  app-metrics  10128237.9095  helloworld- st I depl p helloworld- 9
go-sm 6bb799bb64-vsspw workload go-sm
1-10f1 v 1 oft

10.2.5.1. g]7] g ==X gjEZ

2} Knative AJr] o] i= o F2] A o] & AL o] et 9122 ZZA|oHs ZZ4] AL 7} g]
o 7 ZFA] Yol hal o2 vl E = o] 17 E1] .

2 EEL Alg o] 2 Fo] ZgA] Zo tj7]HAER] B YZ2 Al dANN 27 e AT e
A Aol e =9 5 Ad

revision_reques queue-proxy 7}-$-¥ configuration_n A5 (29 ¢18)
t_count Pod z}¢-9 ¥ &= ame,
2% FYYTh container_name

’

hamespace_ha
me, pod_name,
response_code,
response_code
_class,
revision_name,
service_name
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revision_reques
t_latencies

revision_app_re
quest_count

revision_app_re
quest_latencies

revision_queue
_depth

user-container
pod® 24" ==
23 gyt

TAHA Y 8H
o] S AIZFYY
=

serving %

waiting o 719 ¢
A g5 Yy
o} A g A A
Yol A H 735
ol EY & HAlF
A FHEU

Al o] A

configuration_n
ame,
container_name
hamespace_ha
me, pod_name,
response_code,
response_code
_class,
revision_name,
service_name

configuration_n
ame,
container_name
hamespace_ha
me, pod_name,
response_code,
response_code
_class,
revision_name,
service_name

configuration_n
ame,
namespace_na
me, pod_name,
response_code,
response_code
_class,
revision_name,
service_name

configuration_n
ame, event-
display,
container_name
namespace_ha
me, pod_name,
response_code
_class,
revision_name,
service_name

2] 2=
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o
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10.2.6. A]H] = ] EE] QJA] H =

PR DR EL VR ECES

1,

10.2.6.1. QJA] H = ofJA] AJH] 9] v E 2] Z A}

A 27 A

(]
OpenShift Container Platform €] Z& o 22913+ 1]t}

[ ]
OpenShift Serverless Operator & Knative Servingo] & x] 5 o] 9l& 1]l
23
1.
) £ o 4] Observe — Metrics ¢l E] 5] o]~ 2 o] 5 §1]L].
2.
Knative A}-& =} 4] H] =(Queue ZFA] W] Eg]) gj x| =5 8] g}1]r].
3.
of Za] 7 o] & o 3] G 5fi= ] =T o] 2,7+ H Y vl HES HeE g
4,

Dashboard

Knative User Services (Queue Proxy metrics) = nsl v helloworld-go  » helloworld-go-00002  +

Application: Event Count (rate per minute)

0.489

Application: Success Rate (2xx Event, avg/sec per minute)

Application: Event Count by Response Code Class (rate per minute)
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10.3. Z2/=H =273

10.3.1. OpenShift Serverless<j 4] OpenShift Logging A}-§

10.3.1.1. Red Hat OpenShifte] =7 5}¢] A|=d B F 1

OpenShift Container Platform &2/~ E] # 2] x}:= OpenShift Container Platform ¢ <& &+
CLIZ A-&3}o] 27 3}9 A]=H2 H ¥ 5] <] OpenShift Elasticsearch Operator & Red Hat
OpenShift Logging OperatorE & =] & 4= 951/ t}]. Operator”} 4 X] 5 ™ ClusterLogging A=} &
9] 2|2 2(CR)E Y ¥ 5}o] =7 9] /‘/é ¥ Pod X 27 5}9] A|2E & A} ] B3 7]E 2]
= o ofg}1/ ). Operator= 27 5} 9] A|=| 2] vj ¥, §] 22 o]= B 73] #Ae]E G

ClusterLogging CR2 278 77, X3 & A|2}23}7] $]4] 24 269 BE 74 248 el
gbg ol 27 519 A= 372 % <] 3] }. Red Hat OpenShift Logging Operator= 2 7 3}-9 A] =€l
CRL 7}A]5}l3Z 29]] nja} =7 o ¥E g sh]r}

] 39] o E2)A o) H A WA= 12 7] Adto] 2= ZrAEo] 22E & 5 gt

10.3.1.2. Red Hat OpenShift2] =7 3} A| 28 v X 724 F 1

27 59 Al2"e T4 7 2 2] OpenShift Container Platform &/ 2g] o] BHA] 7Y H 7] 2 7%
7 g A& HAHLA G

04 dA] JF o= 27 9 2 ALHAE YH5) 7 27 519 A=H BF L 74 s o AL
+ 9l= 41 ClusterLogging A}-§ =} 3§ <] 2] 42(CR)7} Z g+g 1]l

&

w

713 24 349 A 2H HAE ALG S AE CRE AH A8 7 2

Ty

1.

W) EE AL§ A F st El B2 npap 4Z CRE W ghr). o]oj =)= &4 OpenShift
Logging ?l=H 25 A8 o s elAr} 44 F 598 5 e 74l e 45 g
ClusterLogging A}§-3} §9] ]2 9] oA] +P & 5 Sl= 78 Fgdlo] 271 74 229 29 of
o Al ) §-& 74 AL FEGFHAL.

10.3.1.2.1. Z 7 &l A28 724 @ Fyl

openshift-logging = Z 7)) £ of] v 3 H ClusterLogging Al-§A} § 9] g] &5 473 5l 27 519
A2He Y5 Qg
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HA A EE dA 0L 7Y 228 798 7 Ash

g2z 2 CPU

spec:
logStore:
elasticsearch:
resources:
limits:
cpu:
memory: 16Gi
requests:
cpu: 500m
memory: 16Gi
type: "elasticsearch"”
collection:
logs:
fluentd:
resources:
limits:
cpu:
memory:
requests:
cpu:
memory:
type: "fluentd"”
visualization:
kibana:
resources:
limits:
cpu:
memory:
requests:
cpu:
memory:
type: kibana

Elasticsearch =& 2] <]

storageClass name % size rjj 7l] ¥l +E A}-§ 5} of Elasticsearch &2/ ~E]9] ¥+ ~E2]X]
g 2 =71 Z 74 & 5 Y51 Red Hat OpenShift Logging Operator= o] 2] 3t ] 7 ¥ =& 7]
bl o 2 Elasticsearch &2/ =€E]<9] 7} H]o]E =9 gjst PVC(¥ 7+ EF S J)E d5 gl

spec:
logStore:
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type: "elasticsearch”
elasticsearch:
nodeCount: 3
storage:
storageClassName: "gp2"
size: "200G"

o] oA oAl = F&] 2E]9] Z} H]o]E] =T} "gp2" AEZ] ] "200G"E 2 F 5= PVC vlol g
EF AGgo. z} 7] 2L gy HAlofA] X g g,

storage F5& 4 eFs}H QA 2Ea] A vk Z sl v E7F Y H U

spec:
logStore:
type: "elasticsearch”
elasticsearch:
nodeCount: 3
storage: {}

Elasticsearch 24 g =

Elasticsearch & glo] Z&] ~E]9] of ] f]o]E] = E o] B AJx]= uF¥ 2 3 o]5}
& 5 %1l

rr

g4

o

=il

FullRedundancy. z} ¢1d] *9o] Fsto] 7 E fo]E] == 9of ¢L735] E A1)}
MultipleRedundancy. z} 915 = 9] 2 gto] rj o] B] :==29] 1/29] 4 4] 1]}

SingleRedundancy. 2z} # 9] T A} ¢/1]
= g PY EI2EANET T AT BT 7 A5

o 5 A o] 89 v o] E ==} = o

ZeroRedundancy. 2 AlEo] gy, == g2 s A Aisl= 3¢ 225

A& 5 YA 22T}

iy e
I
20,
Ty
I
)

10.3.1.2.2. -3 & ClusterLogging A}-&A g 9] 2]+ 4=
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72

Mo

o]l &t 5

o

QL

.

Apg 3] 43 o) ClusterLogging 4F§-3+ 2] 7]42:2] ol 1] .

%] =l ClusterLogging A&} <] 2] 4=

| = 4

apiVersion: "logging.openshift.io/v1"
kind: "ClusterLogging"
metadata:
name: "instance”
namespace: "openshift-logging"
spec:
managementState: "Managed”
logStore:
type: "elasticsearch"
retentionPolicy:
application:
maxAge: 1d
infra:
maxAge: 7d
audit:
maxAge: 7d
elasticsearch:
nodeCount: 3
resources:
limits:
memory: 32Gi
requests:
cpu: 3
memory: 32Gi
storage:
storageClassName: "gp2"
size: "200G"
redundancyPolicy: "SingleRedundancy"”
visualization:
type: "kibana"
kibana:
resources:
limits:
memory: 1Gi
requests:
cpu: 500m
memory: 1Gi
replicas: 1
collection:
logs:
type: "fluentd"”
fluentd:
resources:
limits:
memory: 1Gi
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requests:
cpu: 200m
memory: 1Gi

10.3.2. Knative Serving *§ 2 49] 27 74

= #ZE A& 319 Knative Serving 73§ 249 225 2 4 5.

10.3.2.1. OpenShift Z 7 2 A}l-&35}<] Knative Serving 74 2% 2=z 7]

A 27 A

[ ]
OpenShift CLI(oc)E ¥ ] g1}

24
1.
Kibana 3 Z & 7} 451l
I $ oc -n openshift-logging get route kibana
2.
7 Z 9] URLL A}-& 5} Kibana tf A] H = 2 o] 31 & 2 79l g1}
3.
ol 27} .allz 4§ 50] QA el g2t allz 4§ 50] QA o
OpenShift Container Platform A] = g] 2 zut 1} g H 1]}
4,

knative-serving v] 9/ =5 o] =& A} 5}o] 225 HE Y k. A A
kubernetes.namespace_name:knative-serving £ ¢/ &s}o] 475 ZHF gl

Knative Servingoj A= 7] %] ¢ 2 >3l H Z 3 S A& 3] . OpenShift
Logging Fluentd 4132 A8} 32|53} o] 2]t 229 7& #4]2 BT 5 ert]
tl. o] @A 5E 225 O A AAF 5 1 27 FFofA ZE Y 5lo] A S M=
gol g 5 glgiih.
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10.3.3. Knative Serving A]H] 2] &z z+7]

2 Hz]E A& 5} Knative Serving A]H] ~2] Z 25 3}ol & = 9141t

10.3.3.1. OpenShift LoggingS A3l Knative Serving © Z Hjj ¥ 3} A]v] ~9] Z 7 Z+7]

OpenShift Logging-S Al-§-3}H of Z2] 7 o] & o A] =& o] 22= Z 27} Elasticsearcho] =g H 1]}
5 Ao A= Knative Serving g Al-§-3}o] Hj Z 3l o Fa] A o] d o] o] gt 7] 5 & &l= WS 7
gtspA A3 g o

A 27 A

[ ]
OpenShift CLI(oc)E ¥ ] g1}

23
1.
Kibana 3 Z & 7} 451l
I $ oc -n openshift-logging get route kibana
2.
7 Z 9] URLL A}-& 5} Kibana tf A] H = 2 o] &3l & 2 79l g1}
3.
e 2] allz FgEo] QX GFAF T L) allz FFE o] YA Fow
OpenShift A] =8 2 77l 1} 1]l
4,

knative-serving 4] 9} =5 o] =2 Z Al-§-5}o 225 HE G g} Z & Yxpof] AJv] = HE]
E ¢g 3o d3E5 e P

ZE oA

kubernetes.namespace_name:default AND
kubernetes.labels.serving_knative_dev\/service:{service_name}
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/configuration == /revisionS Al-&5fe] ZEF s+ =% Q]
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of] Za] 7 o] #1 o A] A st =z vt FZ A] 5} 2 kubernetes.container_name:
<user_container>ZE Al-§&sflof Z2 H o] =
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F YU 22 x] o w 7 ZFA| 9] 227} FAH
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Red Hat OpenShift distributed tracing-2- t}5 -7 7}X] 2 7+4§ 252 728 FH 4l

Red Hat OpenShift distributed tracing platform - o] 74§ @4+ 9 Z £ Jaeger Z &
Z 7]uro Z g,

Red Hat OpenShift #F +3 b o]E] 47 - o] 74 24+ 2Z &2 OpenTelemetry =
ZHEZ 7juro Z g

ojl ¢ 7 74 24 B W 57 OpenTracing APl & A|5& 7] ¢ho 2 ghj .

10.4.1.2. &7} & 22

[ J
Red Hat OpenShift distributed tracing o} 7] €] %]

4
r
e
N
M2
X

10.4.2. Red Hat OpenShift distributed tracing A8

OpenShift Serverless2} ¢17] Red Hat OpenShift distributed tracingS- A}-§-5}<] A] vl 2] = o =]
A o] S B HY s FAE | A+ sy

10.4.2.1. Red Hat OpenShift distributed tracing-2- A}-§& sfof H3F 32 -5 5}

Red Hat OpenShift distributed tracing-2> =3 dj o] Z 7, ] g & HZ A]5}7] 93] g7 2535}
= o Ay L2 FYHYH.

A 27 AG

[
F 2| 2E o]z V4= FHoto] 9= OpenShift Container Platform 7] g o] 4]~ gF 5=
AsH o

OpenShift Serverless Operator, Knative Serving 2 Knative Eventing-2- o}z & x] 5}x]
2ot 1] ol. Red Hat OpenShift distributed tracing & =] 3 & X]3j]of gl1jr].
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OpenShift Container Platform "2 3F =2 & X" i74] o] nj2] Red Hat OpenShift
distributed tracing2 ¥ =] g &1/ }.

OpensShift CLI(oc)7} € =] 5 o] gl&1]th.

zZZ A EZ Y4} OpenShift Container Platformoj ] o Zz] 7 o] & & 7]E} Y=
EE YYo= b FHEst & W Asto] Qi ZE A Eo] A2 5= Qg

OpenTelemetryHeaderor CR(A}-&A} § 9] 2]+&2)& vHs ]

OpenTelemetry#189or CR<] <f

apiVersion: opentelemetry.io/vialphai
kind: OpenTelemetryCollector
metadata:
name: cluster-collector
namespace: <hamespace>
spec:
mode: deployment
config: |
receivers:
zipkin:
processors:
exporters:
jaeger:
endpoint: jaeger-all-in-one-inmemory-collector-headless.tracing-
system.svc:14250
tls:
ca_file: "/var/run/secrets/kubernetes.io/serviceaccount/service-ca.crt”
logging:
service:
pipelines:
traces:
receivers: [zipkin]
processors: []
exporters: [jaeger, logging]

427



OpenShift Container Platform 4.12 A v 2] 2~

428

Red Hat OpenShift distributed tracing o] & =] & ] ¢} =5z o] 2] = 7jo] Z=7} &
H Y=A golgio.

I $ oc get pods -n <namespace>

2 o

W

NAME READY STATUS RESTARTS AGE
cluster-collector-collector-85¢766b5¢c-b5g99 1/1 Running 0 5m56s
jaeger-all-in-one-inmemory-ccbc9df4b-ndkl5 2/2 Running 0 15m

o} 2 sl Ee] 2 Au 2o} Y E Q=] el g

I $ oc get svc -n <namespace> | grep headless

2 o

W

cluster-collector-collector-headless ClusterlP None <hones
9411/TCP 7m28s
jaeger-all-in-one-inmemory-collector-headless ClusterlP None <nones

9411/TCP,14250/TCP,14267/TCP,14268/TCP 16m

o] 2] 1 4] H] == Jaeger, Knative Serving % Knative Eventing2 7% 3= t] A}-&d1]
}. Jaeger A H] 29] o] 22 O & = l&1] ]

"OpenShift Serverless Operator & =]" ##4] o] n}=z} OpenShift Serverless OperatorE
HA g

]2 KnativeServing CR-E ¥ 5} of Knative Serving & & =] gl1]t}].
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KnativeServing CR2] <j

apiVersion: operator.knative.dev/vibetal
kind: KnativeServing
metadata:
name: knative-serving
namespace: knative-serving
spec:
config:
tracing:
backend: "zipkin"
zipkin-endpoint: "http://cluster-collector-collector-headless.tracing-
system.svc:9411/api/v2/spans”
debug: "false”

sample-rate: "0.1" a

sample-rate’= {1 Z 3] 7}54 2 3 9] g1]}. sample-rate: "0.1" L A}-&3}H 107§ 2]
T8 s VN AEYF .

]2 KnativeEventing CR-2 4% 5} o] Knative Eventing-S- & x] ¢}1] l.

KnativeEventing CR<] o

apiVersion: operator.knative.dev/vibetal
kind: KnativeEventing
metadata:
name: knative-eventing
namespace: knative-eventing
spec:
config:
tracing:
backend: "zipkin"
zipkin-endpoint: "http://cluster-collector-collector-headless.tracing-
system.svc:9411/api/v2/spans”
debug: "false”

sample-rate: "0.1" a
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sample-rate—= =3 7542 2 gf1]c}. sample-rate: "0.1" & Al-&3}H 107] 2]
24 F 147 4= G

Knative A u] =2 44 §F1] o).

A1) 2 9] of

apiVersion: serving.knative.dev/v1
kind: Service
metadata:
name: helloworld-go
spec:
template:
metadata:

labels:
app: helloworld-go

annotations:
autoscaling.knative.dev/minScale: "'1"
autoscaling.knative.dev/target: "1"

spec:

containers:

- image: quay.io/openshift-knative/helloworld:v1.2
imagePullPolicy: Always
resources:

requests:
cpu: "200m"
env:
- name: TARGET
value: "Go Sample v1"”

AjH] o] gjot AP 2 FL T

)
I
R

HTTPS 23 <] o
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I $ curl https://helloworld-go.example.com

Jaeger ] ¥ 9] URLS 7}4-51] 1.

g

I $ oc get route jaeger-all-in-one-inmemory -o jsonpath="{.spec.host}' -n <namespace>

e
4
X
N
Y
g

o] ] Jaeger &2 Al-g 3o XL ZA}

10.4.3. Jaeger = 2] A1g

Red Hat OpenShift distributed tracing2] 2= 7% 2= & %] 5}x] g0 &= OpenShift

Serverless o] 4] OpenShift Container Platformoj ] 2 &F =2 2 &A1& + 9151 .

10.4.3.1. # & F3 2 &4 3] 5} =5 Jaeger 1§

Jaegers AFgs1e] $4k #22 @YY 5 4P 502 Jaegers J A5z 7}

1,

A 27 A

[ J
F | 2 F #a] A} WA= Fsto] 1= OpenShift Container Platform 7§ o Wi~ & 4=

PSS

OpenShift Serverless Operator, Knative Serving & Knative Eventing=S- & =] gl 1] }.
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Red Hat OpenShift distributed tracing Platform OperatorZ & x| 3 51/}

OpenShift CLI(oc)7} €3] 5] &)t}

ZZA EEZ WA 7] OpenShift Container PlatformojjA] o Zz] 7 o] 4 & 7]e} Y= =2
EE YYo= o FEsl 9 & FAlo] Q= ZZH Eof WA 3 = gl

022 ¥ 3t5l= Jaeger AF-& A} § 2] 22~ (CR) YL Y4l =&l

Jaeger CR

apiVersion: jaegertracing.io/v1
kind: Jaeger
metadata:

name: jaeger

namespace: default

KnatlveServmg CR2 #HyF sl =2 223l YAML %2 3=7}5l4 Knative Servingoj
o =42 B35k

Serving 2] YAML &3 of

apiVersion: operator.knative.dev/vibetal
kind: KnativeServing
metadata:
name: knative-serving
namespace: knative-serving
spec:
config:
tracing:
sample-rate: "0.1" a
backend: zipkin @)
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zipkin-endpoint: "http://jaeger-
collector.default.svc.cluster.local:9411/api/v2/spans” G
debug: "false”

sample-rate= §1 =4 7}5¥ & &2 ¢ o}]. sample-rate: "0.1" £ A}-& 5} 107§ 9]
& F 1N AEFFH .

backend = zipkine. = &g sf of g1}

zipkin-endpoint= jaeger-collector 4] 5] = £ & 7}2] 7 o} 1]}, o] ZF L 714
9 2] Jaeger CRo] 2§ 5= 1f) 9 A5 o] 2~ Z hj# g1 .

O] 7 2 falseZ 4 s oF 3]t} debug: "true"E &g 3s}o] rjv]z m=E &4 35}
3l & YRl Aul o] HEEHol 4EY GAE HAgd o

KnativeEventing CR-2 # 7 5} <] Knative Eventing<j 4] sl =% 2 &3} g/1]].

Eventing<] YAML &% o

apiVersion: operator.knative.dev/vibetal
kind: KnativeEventing
metadata:
name: knative-eventing
namespace: knative-eventing
spec:
config:
tracing:
sample-rate: "0.1" a
backend: zipkin 9
zipkin-endpoint: "http://jaeger-
collector.default.sve.cluster.local:9411/api/v2/spans” Q
debug: "false”
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sample-rate—= =3 7542 &2 gf1]c}. sample-rate: "0.1" £ Al-&3}H 107] 2]
F% 5 17 4EFF

backend = zipkin © = &g g}

jaeger-collector A] 5] = Z 3 2 zipkin-endpoint = 7} 2] 7] 1] }. o] 5L 74 o &
vl Jaeger CRo] Z-& 5= Li/o”'va'lol* = giA g o

O u] 7 2 false 2 413 oF g1/ r}. debug: "true"E 4 s}o] fu]z =2 &% 3}
5l mE Hols] Aujof] Agxo] HEF dAE Ar]gr] .

==
P pes

jaeger 72 & A1 3] Jaeger § =&l o4 =510 75 Ho]E]& £ 7 glEL] L.

09 F 32 ¢85l jaeger F 29 TAE o] FL 7}A 51

$ oc get route jaeger -n default

2 o

W

NAME HOST/PORT PATH SERVICES PORT TERMINATION
WILDCARD
jaeger jaeger-default.apps.example.com jaeger-query <all> reencrypt None
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2 waju BeappAo)A ZF F4E F
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11%. 58

11.1. OPENSHIFT SERVERLESS<} SERVICE MESH &5 g}

OpenShift Serverless Operator= KourierZ Knatives] 7] 2 =31 o 2 A 3¢/ }. =22/} Kourier
7} g4 3l x o] Q=R of Hoj #7]glo] OpenShift Serverlessoj+] Service MeshZ Al-& 3 + 1]t}
Kourier disabled 2} E$}5}™ mTLS 7] 53 zFo] Kourier ¢] zd] *ojJA] X] ¢l 5}%] &= F7} JJEQYZ &
By 42 7Y 5 g

OpenShift Serverless:= £ ¢hjj 4] o] 3 x| =] o] 2= Red Hat OpenShift Service
Mesh 7] & vt x| ¢l 5} B 4] 8 5] =] @2 02 7] 52 XX S]]

11.1.1. ALA 27 AL}

[ ]
of A2 A A oAl & = 2l example.comS AFE gL ). o] Z=m Q1o AFE-H = A <]
SAIE 819 =r[ 2l QIS A] o] A1 g 5= CA(2l 5 7)) = AH&H Y T

Hj Z o 4] o] dX}= ¢rEsf % gQlsfa]H Ya] {2 = 37§ CAdA] A]F o Q154 EE=
Zl o A] A)3*5l= CAZ}F B2 gFo]. =ul, 519 =r ¢l, CAo] uje} oA FF S £33 gft]
ok

OpenShift Container Platform Z2] ~E] 2] ool AR5 =5 ofdeFle AFAE 724
g of gl . of & 5 o] OpenShift Container Platform =& 27} https://console-openshift-
console.apps.openshift.example.com?! 7 ¢ &= rj 2] o] *.apps.openshift.example.como] =]
E5 JUEFE AFHE P} Froh JUETE AFA Y g A o £ 7
Hi 93 B 52 95557 93 A5 Yy A oF20] ) §2 FEFHA L.

7] ¥ OpenShift Container Platform 2] = E] =91 9] 519 =uj¢lo] o} =njjo] o] F2
Al&3sled s g Euj ol o gj ol = w9l uf F L Hg s of gl XA F v &2 AR} F o] =H]
o] oj 7 % o fj 5} OpenShift Serverless & 5 4] = FF L5l A] L.

11.1.2. 7 9 7 EcfH 2 9} 5 5}5]7] 9]¢ IS4 44

7] 2 o 2 Service Mesh mTLS 7] 5-& Alo] =77} ¢l= =2 A o] Eg]o] 2} 7] ¥ Pod 7} Service
Mesh x}7] o] Ezj= vt 5 $f1]c]. OpenShift Container Platform &z g2 g2 g Ezjz 2 of
% 3135}z ™ OpenShift Serverless = Service Mesh 5 &2 &3 3}57] 7o 21541 E g s)oF gLl
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https://console-openshift-console.apps.openshift.example.com
https://access.redhat.com/documentation/en-us/openshift_container_platform/4.12/html-single/serverless/#serverless-create-domain-mapping_create-domain-mapping

. 5

A 25 AP

[ J
Fe|2E Fda]=} V4= dAslo] Y= OpenShift Container Platform 7] g o] YA =& 4+ Y

OpenShift Serverless Operator & Knative Servingo] & x] 5 o] 9l 1]}

OpenShift CLI(oc)E & ] g1}

ZzZAeZ A7} OpenShift Container PlatformojA] o Zz]A]o]# & 7]E} gJZ 2=
E Yyote o §E9 9 2 Ato] Y= ZzAEo] 2T 7 AFL] T

Knative 4] H] 2] ¢154] o] 4] 8 root 91541 & 7 9] 7] & Y4 gL}

$ openssl req -x509 -sha256 -nodes -days 365 -newkey rsa:2048 \
-subj /O=Example Inc./CN=example.com’
-keyout root.key |
-out root.crt

GJAEFE ASAE v

by

1,

$ openssl req -nodes -newkey rsa:2048 \
-subj "/CN=".apps.openshift.example.com/O=Example Inc." |
-keyout wildcard.key |
-out wildcard.csr

$ openssl x509 -req -days 365 -set_serial 0 |
-CA root.crt |
-CAkey root.key |
-in wildcard.csr |
-out wildcard.crt
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$ oc create -n istio-system secret tls wildcard-certs |
--key=wildcard.key \
--cert=wildcard.crt

o] ol F4]= OpenShift Serverless = Service Mesh 2] 5§} 3+ mj 43 El A o] EgJo] o 4] &1
g sfa] 721 Al o] EgJo] 7} o] Q1FA]9F Ef L A gl EF gL

11.1.3. OpenShift Serverless<} Service Mesh & g}

KourierZ 7] £ 531 0 = A}-8&35}x] 237 OpenShift Serverless <} Service MeshE 5313 + & 1]
of. o] g7 o2 d o FAFE eh=Z 317 d ol Knative Serving 7§ 245 A 5}X] vfi/A] 2. vt
Knative Serving & =] Z z}- o /] += Knative ServingS- Service Mesh<2} 5 ¢}3}7] ¥/3] KnativeServing
CRD(A}&AF 8 2] g|= g o)) Yy e g F7F GA 7] L gf]rl. o] dXI+= Service Mesh= 7]E g}
o Z 593l OpenShift Serverless & x| o 7t =15} = F 2o 78T 5 Sl51 .

AL Q7 ALE
[ J
F 2| 2E FAa]=} V4= dslo] Y= OpenShift Container Platform 7] g o] WA =& 4
Tyt

ZZA eE QYA 7] OpenShift Container PlatformojA] o Zz]AJo]# & 7]E} g/Z =2
g Yysie b Jde 98 2 dAeto] Y Tz Eo i 28 = glgr] o

Red Hat OpenShift Service Mesh OperatorZE ¢ ] 5} 7 istio-system tj] ¢/ = zj o] *oj
ServiceMeshControlPlane 2] &= Z A4 gFL]cl. mTLS 7] & A& 5l @
ServiceMeshControlPlane 2] £~ ¢] spec.security.dataPlane.mtls 2 == true = &7 f of
.

Service Mesh<j 4] OpenShift Serverless A}-§:2 Red Hat OpenShift
Service Mesh v 2.0.5 o] 3o 4] vF =] g g 1] }.

OpenShift Serverless OperatorE & =] gf1] .

OpenShift CLI(oc)E ¥ =] g1}
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Service Mesh<l -5 g} s 1j] 9] ~ 5] o] 2 F ServiceMeshMemberRoll ¢ H A Eoj] Wln] = 3=
s ok

apiVersion: maistra.io/v1
kind: ServiceMeshMemberRoll
metadata:
name: default
namespace: istio-system
spec:
members: a
- knative-serving
- <hamespace>

Service Meshs} 53} & ] 9] 2w o] =~ E=ZQ]1]r],

o] uj] 9] A5 o] = E Zof knative-serving v ¢ 25 o] =7} 3 g} E o] of §}1]

ServiceMeshMemberRoll 2] =2 Z #-§g}1] .

H

I $ oc apply -f <filename>
Service Mesh7} Eej 3 S 213 + =5 H gt A o] EQJo] & YY1

HTTPE A} 3]+ knative-local-gateway ¢ H 4] E 9] of

apiVersion: networking.istio.io/vialpha3
kind: Gateway
metadata:
name: knative-ingress-gateway
namespace: knative-serving
spec:
selector:
istio: ingressgateway
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servers:
- port:

number: 443
name: htips
protocol: HTTPS

hosts:

tls:
mode: SIMPLE

credentialName: <wildcard_certs> a
apiVersion: networking.istio.io/vialpha3
kind: Gateway
metadata:

name: knative-local-gateway
namespace: knative-serving
spec:
selector:
istio: ingressgateway
servers:
- port:
number: 8081
name: http
protocol: HTTP 9
hosts:

21l

apiVersion: v1
kind: Service
metadata:
name: knative-local-gateway
namespace: istio-system
labels:
experimental.istio.io/disable-gateway-port-translation: "true"
spec:
type: ClusterlP
selector:
istio: ingressgateway
ports:
- name: http2
port: 80
targetPort: 8081
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knative-local-gateway+— HTTP E 22 ] 3> ¢l1]}. HTTPE A}-§ 35} Service
Mesh 2] 1o 4] Zo] ¢ &= E g3 o] I A] 5] %] vl example.default.sve.cluster.local 2} 72
2 52 E o] F2 AFESl= AL ¢re sl A g gE ofdEFle A # g E
protocol A} L A1& 5= F7} Al o] Efo] 5 Y ¥ 35lo] o] F=Zo gjol ¢fsslE P&+
Az

HTTPSE }-& 3}= knative-local-gateway ¢ H ] £ 9] of

apiVersion: networking.istio.io/vialpha3
kind: Gateway
metadata:
name: knative-local-gateway
namespace: knative-serving
spec:
selector:
istio: ingressgateway
servers:
- port:
number: 443
name: htips
protocol: HTTPS
hosts:
tls:
mode: SIMPLE
credentialName: <wildcard_certs>

Gateway 2]+ 2& &g gl

oy

I $ oc apply -f <filename>

]2 KnativeServing CRD(AF-&X| 3§ o] 2]+ g 2o])E ¥ 51 Knative Serving=S- & =]
3} o Istio & 32 &¥ 3l gl

apiVersion: operator.knative.dev/vibetal
kind: KnativeServing
metadata:
name: knative-serving
namespace: knative-serving
spec:
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ingress:
istio:
enabled: true a
deployments: 9
- name: activator
annotations:
"sidecar.istio.io/inject": "true"
"sidecar.istio.io/rewriteAppHTTPProbers": "true"
- name: autoscaler
annotations:
"sidecar.istio.io/inject": "true"
"sidecar.istio.io/rewriteAppHTTPProbers": "true"

Istio £8}-2 #4351,

©

Knative Serving H] o] €] Z2] ¢l Poddj] Alo] =7} {F9L &8 5] 5]

KnativeServing 2] &2 & & &g/

I $ oc apply -f <filename>

Afo] =7} §F 9] o] B8 3] 5 32 7 =27 (pass-through) 5 Z = A& 3l+= Knative 4] 5] = =
4.

apiVersion: serving.knative.dev/v1

kind: Service

metadata:
name: <service_name>
namespace: <namespace> a
annotations:

serving.knative.openshift.io/enablePassthrough: "true"”
spec:
template:
metadata:
annotations:
sidecar.istio.io/inject: "true"g
sidecar.istio.io/rewrite AppHTTPProbers: "true"”
spec:
containers:
- image: <image_url>
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©

Byl A4 7} 7] A o] EQ o] & &3l FH A === Knative Serving o)
OpenShift Container Platform z] =2 =] 2] 7 2 Z W4 5] =& 2] A] 1]}

©

Service Mesh Al o] =7}Z Knative 4] 8] 2~ Podoj #} 9] g1l

Service 2]~ F &g ¢l

I $ oc apply -f <filename>

oy
ol

CAoJA] {1 2] 5= H oF A& AFE 3] o] Alu]e] = o &) 7 o] H o YA =]t

I $ curl --cacert root.crt <service_url>

g3

I $ curl --cacert root.crt https://hello-default.apps.openshift.example.com

W
&
L

I Hello Openshift!

11.1.4. MTLSE A}-§- 5} o] AJH] = v A] 5 A& o Knative Serving v E 2] &% 3}

=

443
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MTLSE A} 5}o] AJu] A~ g A] E -3 515} 0 AJH] A w) A 7} W] E &) & ~ 72 51x] B 5}7] g o]
Knative Servingoj] tj 5t ] FZ 7} 7] 2.2 0 2 v] g4 s} FH 1]}, o] &l ojjx]= x]u] = gjA] & mTLSE A}
& ¢ oj Knative Serving m| E 2] 2 &4 35} 5l= W< HojF1].

A 27 ALY

[ ]
OpenShift Serverless Operator ¥ Knative Servingo] 2] =] o] & X5 o] &1l

mTLS 7] 5 o] &3}l Red Hat OpenShift Service Mesh7} & x] 5 o] 9l 1]}

Fe|2E Fda]=} WA= dAslo] Y= OpenShift Container Platform 7] g o] WA =& 4 Y
4.

OpenShift CLI(oc)E & =] g .

ZZAeEZ Y7} OpenShift Container PlatformojA] o Zz]AJo]# & 7]E} gJZ 2=
E Yyl b FA 9 @ dto] Y ZZAE YT 7 ]

=3
1.
Knative Serving Al-§-x} g 2] 2]+2(CR)<] observability Al 2FojA] prometheus=
metrics.backend-destination© Z <] g g}1]r}].
apiVersion: operator.knative.dev/vibetal
kind: KnativeServing
metadata:
name: knative-serving
spec:
config:
observability:
metrics.backend-destination: "prometheus”
o] BA o= v Eglo] 7] 2% oz H] Gy s}5] 7] ]t
2.
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apiVersion: networking.k8s.io/v1
kind: NetworkPolicy
metadata:
name: allow-from-openshift-monitoring-ns
namespace: knative-serving
spec:
ingress:
- from:
- namespaceSelector:
matchLabels:
name: "openshift-monitoring”
podSelector: {}

o}-2 AFQFS ¥ 53] = = istio-system tj] 9] =5 o] 2o A] 7] 2 A]H] A wjA] A EZE Zaol L
Tl A &g o

spec:
proxy:
networking:
trafficControl:
inbound:
excludedPorts:
- 8444

11.1.5. Kourier7} 8531 7-¢ OpenShift Serverless 2] Service Mesh 5 3}

Kourier7} o] n] 283} ¥l 7 -2 &= OpenShift Serverlessdj 4] Service MeshZ A1-& 3 4= 9l&1]t}.
o] #x}= KourierE A}-& 3} Knative Serving2- o] o] &3] <] oF L}5of] AJv] = v A] E§L F7}s)a]

EBP 78T T AT

Al 27 A1F

[ ]
Fa] g #e] A} G~ @ dto] 9= OpenShift Container Platform 7] o 4] g 5= Q]
w o

ZZAeEZ Q7] OpenShift Container PlatformojA] o Zz]AJo]# & 7]E} g7 2=
E Yol HEe g & dAlo] Y= ZZ A Eof A2 = Qg

OpenShift CLI(oc)E ¥ ] g1}
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Z 2] 2~ E] o] OpenShift Serverless Operator & Knative Serving2 & =] g1/ c}].

Red Hat OpenShift Service MeshZ & =] g}1] }. OpenShift Serverless with Service
Mesh and Kourier— Red Hat OpenShift Service Mesh v] 7l 1.x & 2.xo)A] 2= A}-§ o] x]¢
H¥ s

Service Mesh<2l -5 ¢} & ij] 9] A~ 5] o] 2 Z ServiceMeshMemberRoll ¢ H A Eoj] Wln] = =
ZFgh o

apiVersion: maistra.io/v1
kind: ServiceMeshMemberRoll
metadata:

name: default

namespace: istio-system
spec:

members:

- <hamespaces a

Service Mesh2} 53} 3 1j] 9] A5 o] A EZ=Z9J1]L].

ServiceMeshMemberRoll 2] =2 Z #-& g1/}

I $ oc apply -f <filename>

Knative A] =gl Pod<j 4] Knative A]H] <2 9] EzJ¥ 5 22 5] &5l=yJJEY=Z FAL A
Ay,

Service Mesh2] 5§} & 2} 1j] ¢ 25 o] = o] NetworkPolicy 2]=& 4§ g1}

apiVersion: networking.k8s.io/v1

kind: NetworkPolicy

metadata:
name: allow-from-serving-system-namespace
namespace: <namespace> a
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spec:
ingress:
- from:
- namespaceSelector:
matchLabels:
knative.openshift.io/part-of: "openshifi-serverless”
podSelector: {}
policyTypes:
- Ingress

Service Mesh 2} &3} o] ¢} 25 o] 25 F 7} .

knative.openshift.io/part-of: "openshift-serverless"” zj o] £ o]
OpenShift Serverless 1.22.09)] =7} 5 1511 t}. OpenShift Serverless
1.21.1 o] 3} & A} & 3}= 3 -2 knative.openshift.io/part-of 2 o] E-2 knative-
serving & knative-serving -ingress tj] ¢ ] o] ~of] F7}gFL] ]

knative-serving 1] ¢ =] o] X of 2} ¥l L F7}g] .

$ oc label namespace knative-serving knative.openshift.io/part-
of=openshift-serverless

knative-serving-ingress tj] 9] = 5] o] £ of] o] B2 F 7} §F1] L}

knative.openshift.io/part-of=openshift-serverless

I $ oc label namespace knative-serving-ingress

NetworkPolicy 2] =~ #-& 31l

I $ oc apply -f <filename>
11.1.6. Service Meshoj tj] 5t A] Z 5] HE] 3 S A& 5l v Za] AF&ZF 7

7]#3 2 iz Kubernetes &#}°] ¢l =-go 2fo] 2l 2o ¢ § 1 4 7HAA = 55 799 BE 2%
2E JIA S o] 2 Q] B g| 2 2F AE T 7 AL g YT eu =) Y st vl e FrE
ol &) Knative net-istio Ingress 7 E Z 2] 7} gj# 2 & 2El oA ot + 5. z1} AEE
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7} Knative #& 13 oFut 7}x 2 = 9l == Knative net-istio 41 7
g 5= 9l 1] o). KnativeServing AF-§&<} 9] 2] &= 2~(CR)o 4<%
pE = h =

Ege o] BEY nAELS AE
Fpate] of M FES BYHE 7

XA 27 LG

[ J
Fe|2E A=} VA= dAslo] Y= OpenShift Container Platform 7] g o] WA =& 4+ Y

ZZA eZ Yy 7] OpenShift Container PlatformojA] o Zz]Ao]# & 7]E} g Z 2=
£ Yysie b JFe g 2 Aeto] Y Tz o i 28 5 glgr]oh.

Red Hat OpenShift Service MeshZ & =] g}1] }. OpenShift Serverless with Service
Mesh+= Red Hat OpenShift Service Mesh v}zl 2.0.5 o] 3o A] 7F X] ¢l H 1]}

OpenShift Serverless Operator & Knative Serving=S- & X g}1] }.

OpenShift CLI(oc)E & ] g1}

KnativeServing CR<jJ serverless.openshift.io/enable-secret-informer-filtering 47 2 &

A1 .

KnativeServing CR2] <j

apiVersion: operator.knative.dev/vibetal
kind: KnativeServing
metadata:
name: knative-serving
namespace: knative-serving
annotations:
serverless.openshift.io/enable-secret-informer-filtering: "true”
spec:
ingress:
istio:
enabled: true
deployments:
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- annotations:
sidecar.istio.io/inject: "true"
sidecar.istio.io/rewrite AppHTTPProbers: "true"”
name: activator
- annotations:
sidecar.istio.io/inject: "true"”
sidecar.istio.io/rewrite AppHTTPProbers: "true"”
name: autoscaler

o] F41 2 Frpeld gy W

54

ENABLE_SECRET _INFORMER_FILTERING_BY_CERT_UID=true.

11.2. COST MANAGEMENT SERVICE 2} SERVERLESS 5 3

Cost Management = Zc}-2= & ZA gl o] 9] 8] &2 H ] Z o]gsl 7 =2 g 4 ¢l+= OpenShift
Container Platform AjH] = 9/1]o}. ¢ = £ Koku :ﬁi HEZ 7]ulo = g,

11.2.1. ALF 2 7 AFSF

Ze] 28] g3 Aol o]} g,

I
%
My

2] & 4% 5} 2Z OpenShift Container Platform &= F&71gl& 1]}

11.2.2. 1] § 2] 72| 8ol 2 A8

G 2o A H7 812 Sl S e, ] 8125 0] % M= Pode] 88 7 LT 2} ]
22 79 g #9h o2 Fo] &g AFete] Mz E J 8 7 A1) Red Hat 510] 1 2= 2
2 a8 ato] v gl et 229 A= 7 g

g o] & k= = o A] 1] 9] Az o] 22 5] 1] 1] 9] 5 o] 2o 4] PodZ ¥&FHo}. 221} a]20f
o] o] EAYs}= F -7 g o] B2 A F 2 HA &) o F 5o Knative A/ H] =)= 7] app=
<revision_name> o] £ 01 A5

Knative 4] 8] = 7]} a2} o] of
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https://access.redhat.com/documentation/en-us/cost_management_service/2022/html/getting_started_with_cost_management/assembly-introduction-cost-management#about-cost-management_getting-started
https://project-koku.github.io/
https://access.redhat.com/documentation/en-us/cost_management_service/2022/html/adding_an_openshift_container_platform_source_to_cost_management/index
https://console.redhat.com/openshift/cost-management/

OpenShift Container Platform 4.12 A ¥ 2] =

apiVersion: serving.knative.dev/v1
kind: Service
metadata:
name: example-service
spec:

labels:
app: <revision_name>

app=my-domain & vj] ¢ =7 o] =] g o] &£ g 2] 5}= F-f, app=my-domain g 2EZ A}-& 5} of
Z ] A o] 2L 7 2] & uj cost Fz] 4] H]=0jA] app=<revision_name > ] 2= A}-&3}o] Knative 4] H] =
o4 Eo] L= v &S el slR] gl o] Bl 27} g+ Knative A]H]~2] H]-&2 app=
<revision_name&gt; gz 4] 7 &]3) oF g1]}.

11.2.3. &7} 2|2

°
szof gjet Bz 7

W] Q7] E AF§ 51o] v &S A7} gL,

11.3. Ajuj 2] = o ZF 2] 7] o] {7 g7 NVIDIA GPU 2] £ A&

NVIDIA= OpenShift Container PlatformojA] GPU ] £ A}-§-2 %] ¢l g1] . OpenShift
Container Platformoj 4] GPU 2] 2= Z &3 5l= Y of g 3l x}4] 6t 1] &2 OpenShifte] GPU
Operator & F=3] A 2.

11.3.1. 1] 20] tf 5t GPU 2 7 AFg /5

OpenShift Container Platform Z 2]~ E] o] GPU 2] &= E 8% 3] 5} 2 Knative(kn) CLIZ A& 35} <]
Knative 4] H] = o] g ¢t GPU 2 7 A}g2 R e + &t

A 27 A
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https://access.redhat.com/documentation/en-us/cost_management_service/2022/html/getting_started_with_cost_management/assembly-installing-cost-management#configure-tagging-next-step_configuring
https://access.redhat.com/documentation/en-us/cost_management_service/2022/html/getting_started_with_cost_management/assembly-using-cost-management#cost-explorer-next-step_using-cost-management
https://docs.nvidia.com/datacenter/cloud-native/gpu-operator/openshift/contents.html

OpenShift Serverless Operator, Knative Serving & Knative Eventingo] Z2] ~E o] &
2] 5ol Y.

Knative(kn) CLIZ} & x] & o] Q1]

OpenShift Container Platform Z 2] 2~ E] o] GPU 2] &7} &4 35 o] Sl

ZZAeZ Q7] OpenShift Container PlatformojA] o Zz]Ao]# & 7]E} gJZ 2=
E YYo= b HEH o 93 B HAgto] Y= ZEAEo] A 5 Qi

=37
IBM zSystems % IBM Powerc<jA]-= NVIDIA GPU z] £ *Z Al-g ¢ + g5t

Knative A] 8] =~Z 4% 5} 37 --limit nvidia.com/gpu=1 =] 2 Z A} &35} GPU 2] £* 2
AL A o2 12 29§

I $ kn service create hello --image <service-images --limit nvidia.com/gpu=1

GPU 2] 42 87 AL A o] 10] ¥ A]1] 28] & GPU 2227} 171912 e ch 4]
W] 20 4= GPU 2] 428 F5314 @51tk GPU 227} 8.2 ¢ 7|5} AJH] 2= GPU 2]
~Z 1 o] 3 AF§ A & © 7N Z]ThE oF F k.

9t GPU7} 172 49159 GPU 2] £ 28 27 o] § AFg-3h= o Fe] A o] o] A5 o}
AE] 20 A] GPU 2] 222 17 o] 23 51= 79 GPU 242 27 A49L 5T 7 9t =
=of WEH .

L8] A5} 7] & A] 8] £ 9] Z-¢ --limit nvidia.com/gpu=3 =] 2 E A}-§&35}<of GPU 2] £~
LAY A2 30z WG T 5 g

I $ kn service update hello --limit nvidia.com/gpu=3

11.3.2. &7} 2|2

o
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https://access.redhat.com/documentation/en-us/openshift_container_platform/4.12/html-single/building_applications/#quotas-setting-per-project

127 A2 = A A

127g. Al uje] = A 7]

12.1. OPENSHIFT SERVERLESS ] # 7} &

Z & 2 E] o 4] OpenShift ServerlessE || 7] 5ff oF 5} 7 -7 OpenShift Serverless Operator & 7] E}
OpenShift Serverless 74 2 42E +&5 2 2 A 75l o]F 4 & 5 9+ 1] ). OpenShift Serverless
OperatorZ #j] 7] 5} 2 ®H w1 %] Knative Serving 2 Knative Eventing-2 || 7] sjj oF ¥}1] C}.

OpenShift Serverless = 1 3] A 7] 31 & Z&] ~E] o] Yo} $li= Operator @ APl CRD(A}-&=} §2] 2]
22 Fg)E AAG T e

OpenShift ServerlessE ¢ 3] A 7] 3f+= G+ 5 A=}l 455 o] A5

Knative Eventing & =] A 7.

Knative Serving & =] AJJ 7.

OpenShift Serverless Operator ] 7.

OpenShift Serverless AF-&<] 7§ o] 2] g o] 2FA)

12.2. OPENSHIFT SERVERLESS KNATIVE EVENTING & =] )] #

OpenShift Serverless OperatorE Al 7] 5} @ w1 %] Knative Eventing-2 ] 7] sjf oF ¢}1]}. Knative
Eventing2 & %] #j 7] 3}2] © KnativeEventing A}-& <} g 2] 2] +2(CR)E A 7] 3} 3Z knative-eventing
Y] ¢ =5 o] 2 F AFA] & oF gl

12.2.1. Knative Eventing & ] ] 7]

A 27 ALY

Fe|2E Fda]=} WA= dslo] Y= OpenShift Container Platform 7] g o] WA =g 4+ Y
syt
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https://access.redhat.com/documentation/en-us/openshift_container_platform/4.12/html-single/serverless/#uninstalling-knative-eventing
https://access.redhat.com/documentation/en-us/openshift_container_platform/4.12/html-single/serverless/#uninstalling-knative-serving
https://access.redhat.com/documentation/en-us/openshift_container_platform/4.12/html-single/serverless/#removing-serverless-operator
https://access.redhat.com/documentation/en-us/openshift_container_platform/4.12/html-single/serverless/#deleting-serverless-crds
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OpenShift CLI(oc)E & ] g1}

KnativeEventing CR-2- 4}#j] g}1] c].

I $ oc delete knativeeventings.operator.knative.dev knative-eventing -n knative-
eventing

ol 3] o] oI 5] 77 knative-eventing v @] 5] o] *= o A] B E Pod7} A #H & ij] ¢ 5] o] =
& 44 5 .

I $ oc delete namespace knative-eventing
12.3. OPENSHIFT SERVERLESS KNATIVE SERVING ¥ x] || #

OpenShift Serverless OperatorZ #j 7] 5} 7 ©1 %] Knative Serving-2- #j] 7] 3l o} $}1]c}. Knative
Serving2 ¥ =] A 7] 5}2] © KnativeServing CR(A}-8X} § 2] 2] &)< Al 7] 5}3Z knative-serving 4] &/
25 o] =& A}A 5 of Ll

12.3.1. Knative Serving & x] A 7]

A 25 AP

[ ]
F 2] AE #Aa] R} A= dsto] 1= OpenShift Container Platform 7] g o] 4] =38 = 9]

OpenShift CLI(oc)E ¥ ] g1}

KnativeServing CR-S- 4}4) gF1] .

I $ oc delete knativeservings.operator.knative.dev knative-serving -n knative-serving

ol & o] ¢} 2 5] 37 knative-serving 4] ¢ = 3] o] o A] B E Pod7} A A H ™ 1] 9] £ o] A 5
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A4 ) .
I $ oc delete namespace knative-serving
12.4. OPENSHIFT SERVERLESS OPERATOR ] #]

Knative Serving & Knative Eventing-2- #J 7] 3t = OpenShift Serverless OperatorE || 7] &+ + 9!
& 1/ . OpenShift Container Platform ¢J =& &= oc CLIE A} &3} o] Y S +d & 5 Qs

12.4.1. ] =& A& 35} o] 2/ 2 Fl o] A] Operator 2} 4]

Zej2E AeAE f ZEL A1l Mg e v g2 o] 204 H3H OperatorE 414 & = %
o

A 25 AP

[ ]
cluster-admin # sto] ¢l= 7§ Al-& 3lo] OpenShift Container Platform 2] =g ¢
ZE&o JA 2 = Qg

F=f

1.
Operator — 4 =] €l Operator 7 o] x| Z o] Fg}1]}.

2.
7] 7] 5l 2] = OperatorE oz o]F o 2 FE g Jrof 7] Y=g 27 Z51 A1} 92 g1]

o}. 2 & o2 3 g OperatorE &g gf1]t}.

3.
Operator 4] 5- g B 5 o] %] @ EZof 9li= 2}¢] E = ojj+] Operator | 7] E €] g} 1] ]
OperatorE H 2] A 7| ] A] &1 71? t] 5} Y7} ZAH .

4,

41 2] #]] 7] & %14 5} o] Operator, Operator #] = 2 PodE ] 7] g}1]t}. o] &9 Fof
Operator= @& x5} O] o]§ Y e o] =7} T 5 A Feti)
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27

o] 29]:2 CRD(A}-87} 3 2] e]22 g <]) & CR(AFE&A} 3 9] e]22)2 E 3
3l of Operatorol 4] #2]3]= 2] £ 2F A 751X gwti. § &4 &3
A HE Z gl BT A% JYEe= Fe2E 9 glarE 55 el e

i T o
& = 2l5 1o} OperatorE &3] A 7] ¢ ¢ 3] ‘s 55 A 7] 5} 2] & Operator
CRDE 7§23z atAs o} g = gl &1 .

12.4.2. CLIZ A}-§-3] o] &2~ 4] Operator 2}4]
F & 2E A2]Rf= CLIE A8 3}of 8] 3l 1] @] ~ 5] o] ~ )| 4] & X]H OperatorE 1A & 5= &1}

A 27 ALY
[ ]

cluster-admin #3to] 9= 732 A8 5} OpenShift Container Platform Z&] g o] &
A28 5= Qg ).

oc FF o] gz 2Eo]H o HA]H ] w1

currentCSV & = ojJ 4] 7% 3} Operator(dj: jaeger)2] ¢4 vl 7L 2FolgfL]].

i H

I $ oc get subscription jaeger -n openshift-operators -o yaml | grep currentCSV

2 o

W

I currentCSV: jaeger-operator.v1.8.2

A H 27 g 82 2FA] g o} (o : jaeger).

I $ oc delete subscription jaeger -n openshift-operators
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T
R
L

I subscription.operators.coreos.com "jaeger" deleted

o] B4 9] currentCSV zF2 A1-& 5}of b3} 1] ¢ =5 o] 2o 4] Operator2] CSVE 2} g
L,

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

2 o

W

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

12.4.3. sl A H AT H A= 27

OLM(Operator Lifecycle Manager)oj 4] = ] E ] Z 3ol A] HA]=3F 4= gl+= o] ] R 5 FZ5}+=
OperatorE %31+ 7 -7 openshift-marketplace tj] ¢/ =] o] % o] O}& 9 FZ 9l5] Hus}+= <
sFolet = s

g o

W

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

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

250z 4 H2zg o] o] 2]t o FHlol 25 5] Operators 4|5} v} ¢ z2ao] =& 7
il oh.

A B2 EH, CSZEAE Av]2 vd) B 7]e Bd 9 HAEE adia) Jae AJBAZHHEL
Az 2F 5 Aeer]oh. Al B 228 H-2 oA 45 OLMoJA] 112 v H <] Operatorg t4] 473
1.

A 27 AG

[ ]
A2 7 Y= ¥E o|p|AE TIAE 7 Yl YA d A HE2ZHH| gL .

Operator7| & =] H ] Q] =5 o] ~ o] 4] Subscription ¥ ClusterServiceVersion ¢ H 3] & o]
o] &2 714 Z 1]t

$ oc get sub,csv -n <namespace>

2 o

W

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
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A B2 8 S AR g o
I $ oc delete subscription <subscription_name> -n <namespace>
F 2|2 F A H] = Bl HS A g o

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

S

$ oc get job,configmap -n openshift-marketplace

2 o

W

NAME COMPLETIONS DURATION AGE
job.batch/1de9443b6324e629ddf31fed0a853a121275806170e34c926d69e53a7fcbech
1/1 26s 9Im30s

NAME DATA AGE
configmap/1de9443b6324e629ddf31fed0a853a121275806170e34c926d69e53a7fcbcch
3 9m30s

22 A g .

I $ oc delete job <job_names> -n openshift-marketplace
o] A s} Y28 = gli= o] | R E 714 L &= Pod 7} o} A] Y 5 =] &)
7Y WL A g
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I $ oc delete configmap <configmap_name> -n openshift-marketplace

§ =& 4] OperatorHub= 41§ 5}o] Operators t}A] 4 X] gFi] o}

oy
ol

Operators} A2 t}A] 43 = =] 2ol g ol
I $ oc get sub,csv,installplan -n <namespace>
12.5. OPENSHIFT SERVERLESS A8} g 2] 2] g o] 2FA)

OpenShift ServerlessZ & =] %] 75| = Operator = APl CRD(A}-§<} 9] ]2 g9])= ZF&2H
of HoF sl o5 AE AFEle] Hof Q= CRDE A AT + Az .

Operator @ APl CRDZ A 7] 5}'# Knative ] H] =& Z g}l o] o] & Al-§3}o] o] 3t
gl BFE A A FY .

12.5.1. OpenShift Serverless Operator = API CRD =] 7]

% A xE Al-&51<o] Operator & API CRDE 2}A) gfijc].

A 27 ALY

[ ]
OpenShift CLI(oc)E & ] g1}

F ]2 E] A2 R} G4 d3lo] 1= OpenShift Container Platform 7] g of] ol gF 4= Q]
Tt

Knative Serving-S & x] Al 7] 5} 2Z OpenShift Serverless OperatorZ A 7] 3 51] }.



127 A w 2] 2= A A

Hol 9= OpenShift Serverless CRDE )45} ¥ o} 2 5 3L 9/ &g,

I $ oc get crd -oname | grep 'knative.dev' | xargs oc delete
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13%. OPENSHIFT SERVERLESS =] ¢l

o] Hg Ao HEH HAAE T+ 5} t o]z £ o] 2= F-7 Red Hat Customer
Portal(http://access.redhat.com) ¥FH=3} 4] A] 2. Red Hat 52 7) g2 x]-& 3} Red Hat A Zj oj
& 7)< =] ¢l 341 <] Red Hat x] 4 u] o] 2 & 7] 45} A1} &7 & 5= gl51]r}. Red Hat GSS(Z-2 ¥ =] &
Al H] )0l ] F| o] 2 F A&} A} ORE A F HEFA o JA2TF = g

o] 7}o] =& A H5t7] £1e Aoke] YA} 2 7& BTGP 71 #E i B4 74 2k T
Jira 272 AZ G 7 U]k ZA=E 97 #L 7 UEF 44 YE, 719 = o] F, OpenShift
Serverless 1] 5} 2-& 723 5] 91 A7 A1 92 92 54 4].2.

13.1. RED HAT x] &} v o] = g 1

Red Hat <] 4] o] == Red Hat] A7 7]&2 Hrjs 88T 7 U= T FH Zd2Z AFF
t}. Red Hat %] 4 o] 2= Red Hat A1 % 5, 479 2 AFgol the 74}, AF 24 2 FFF0 = 74
Ho] Ygr]). ot Fald EAo) it SRS YT 7 o], e 28 o 47 L 32 B

Z A3 et

13.2. RED HAT =] 4] ] o] = 4

OpenShift Container Platform ZAj] 7| WA sl -2 £ 7] F AL +d 5l £F4 o] o]o] Red Hat
Knowledgebase 1] o] Z=4]5}==] 8F¢olgF + 51l

A 25 AP

[
Red Hat 2] ¥ 71’5 o] o]} 1]},

I Z A~
1
Red Hat 377) z¢g o] Zz91g1]r].
2.
7] Red Hat 22} ¥ 4] o] 57 Zho] A9} AdH 7|9 = H #AdL 953}
A L.
[ ]

OpenShift Container Platform 2% 2 4 (eted 5)
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http://access.redhat.com
https://issues.redhat.com/secure/CreateIssueDetails!init.jspa?pid=12332330&summary=Documentation_issue&issuetype=1&components=12367614&priority=10200&versions=12391126
https://access.redhat.com/knowledgebase
http://access.redhat.com

13%. OPENSHIFT SERVERLESS A

# ¢ 2 =] (of: installation %)

A1 djol AEH Fz, 257 A A B 7]E =5

3.

Searchz g 1o
4.

OpenShift Container Platform ] & Z E] Z &) gF]}
5.

Knowledgebase == %3 ZE|Z € gL}

13.3. X ¢l A o] = A =

Al 27 MG

[ ]
cluster-admin % &.9] AF§ 2} 2 S]] A= = glojof gh .

OpenShift CLI(oc)7} €] 5 o] 9l&1]t}h.

Red Hat 572 39 A5 o] $lojo} F1]c.

Red Hat iz & 5= 2z2]n] o] A/ H 27 g 8] Qlg 1],

Zayga

Red Hat 57 7] %€ o] Z29]5}32 SUPPORT CASES — Open a case< ¢ g1}

Ao gj st = &3t 7}e] Z2] (of : Defect / Bug), A+ (OpenShift Container Platform) &
A+ v F (o] v] A& 98 5 o] QA P& F-£4.12)L H Y g

= 2A 9 BEo] 21& 7 i 7% Red Hat A& o] = 74 %52 gl g,

&
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http://access.redhat.com
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A QFE A2 FA 7} 5 4 5 X @0 ¥ ContinueL 2 1]}

52749 4 7 ol ¥ 53l o5 4 & F B 57 1A FA v 7A S 2A 2 kS

H 7%= 2A 9} 78 = A okE Red Hat X4 v] o] 2= &-74 252 3ol 3] 2. Ao]
2y oA O B R E AFeH B5Fo] FA G AokH FA 2 FA} o F A &
o o Continue£ &g/ g}

AAE AY G} F G A Gtz Ba e G AL 79 g

2}-& ¢! 2 = OpenShift Container Platform Z 2] €] ID7} 2u}2%] 8ol g]o}. 22 =] &
o Fo Zo)~E IDE +502 71A S

OpenShift Container Platform ¢ Z &2 Al&5lo] Z&H2E IDE 5922 71428
"W osS I3

Home — Dashboards — Overview= o] & g}i]cl.
Details #1# 2] Cluster ID & EojJ4] 1L 1]},

&= = OpenShift Container Platform ¢ =& 2 F3j A X ¢ FAo]2E I F]|~F
IDE A5 2 988 7 QF1 .

En}ox] (?) Help — Open Support Case Z o] 5 3]}
Cluster ID zlo] AF-50 = ¢ & FH 1]l

OpenShift CLI (oc)E A& 38}o] S2]2F IDE dejd o5 F3F2 g
I $ oc get clusterversion -o jsonpath="{.items[].spec.clusteriD}{"\n"}’
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o] Fapo] A BYAG1I7F? B V=L o] A H7? vEH o SYFU? 5
o A zhol g Y E 712

of &) 2] WY 7] B v = 1] 2o v G g t i H 1 E AFATHAL.

2] g}/ o}. oc adm must-gather 5 %2

& Ay glo]g ¥ L ¢ =Z =35 Continu
£3 ZA o] AEH bo]EE A 3F5l=

¥ e
A& 5ta] 7/:,;51 HolEl g} s FHo= THEHA &

==
= =
ol o
—

7 FAo] A Aa] A|H FHE 925l ContinueE =2 g1l

11.
Ao] = AR FHE o]2] 237 Submits- Z g g

134. 82 98 Ad FH 75

2] ¢l Ao]~E I Fe]~g o g st oju] g F 2 E Red Hat x] ¢l o] ] g*s}H =-8o] g1]}. must-
gather =2 A}1-&3]H OpenShift Serverless # & tj o] ] & 3 g} 3} o] OpenShift Container Platform
ﬁﬂf"Ef"l/ gt I FJEE 7 7 s S AL B2 + =5 OpenShift Container
Platform = OpenShift Serverless = t}oj O] 3l Fct g HE A 35} A] L.

13.4.1. must-gather = g ¥

oc adm must-gather CLI 5 32 t}.5-& ¥ g}3sfo] OB g FA o 713 ot Fe]2E i JHE
Ty
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AH] A 27

7] % o 2 oc adm must-gather 3§ 32 7]} F 2] 29] o] n] X5 A& 5} ./must-gather.local oj

#u.

[
rr
R}
Ulo
2
r
<
e,
of,
o}
Snj
ul
N
Y,
ol
NS
3
N
pd
K}
of,
oY
o
e,
Q
9
£
I
o,
o
]
Uy
3
o
ey
)
3
)
N
J

sji} o] st 54 757 A Ho|HE sH el H g Ao JIH oz o]r] o] 5
7] -image 9155 A1-§- 8] .

E

Un

vl g7 2l

$ oc adm must-gather --image=registry.redhat.io/container-native-virtualization/cnv-
must-gather-rhel8:v4.12.0

A 225 TFole W o Al H o &% d gj = --usr/bin/gather_audit_logs ¢I+E AF§
g

E

Un

v 027 2ok

I $ oc adm must-gather -- /usr/bin/gather_audit_logs

27

PR} 222 Y 2] E F0]7] Sl F)E GH AES] R FF A 2
Fjl.

oc adm must-gather = & @ 5}H F | 2F] 2] A ZZ A E o 9]9]o] o]F o] gli= A Pod7} 4§ H1]
ol. s 5 Pod<j ] st o] €] 7} =7 & o] must-gather.local 2 X] Z5}= A o] gl gl =] o] ] Fg 1]} o] O
de 2= d4 FY 59 ez 5] L51rh

E

i

W 27 2

Ty

1,

I NAMESPACE NAME READY STATUS RESTARTS AGE
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openshift-must-gather-5drcj must-gather-bkix4 2/2 Running 0 72s
openshift-must-gather-5drcj must-gather-s8sdh 2/2 Running 0 72s

13.4.2. OpenShift Serverless t]o]E] -7 3§ H

oc adm must-gather CLI § 3 2 A}-§5}7 OpenShift Serverless<} HAH 7] Z QHAEEZ ¥}
3] Ze]2g o gjst JHE 77 + U1 ). must-gather= OpenShift Serverless Hj o] 5 E 7
s} © OpenShift Serverless o] o] x] 2 & x] =l OpenShift Serverless 1v] 71 ¢] o] o] x| g 2Z <] g 3 oF
ol

A 27 AG

[ ]
OpenShift CLI(oc)E & ] g1}

oc adm must-gather g 3 2 Al-§35}<f g]o]E] 5

$ oc adm must-gather --image=registry.redhat.io/openshift-serverless-1/svis-must-
gather-rhel8:<image_version_tag>

g5

$ oc adm must-gather --image=registry.redhat.io/openshift-serverless-1/svis-must-
gather-rhel8:1.14.0
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