& RedHat

Red Hat OpenShift Serverless 1.31

=] >~
EIga

OpenShift Serverless Functions 2% 2 A&

Last Updated: 2024-01-06






Red Hat OpenShift Serverless 1.31 &<~

OpenShift Serverless Functions A% gl A}-&



WA A

Copyright © 2023 Red Hat, Inc.

The text of and illustrations in this document are licensed by Red Hat under a Creative Commons
Attribution-Share Alike 3.0 Unported license ("CC-BY-SA"). An explanation of CC-BY-SA is
available at

http://creativecommons.org/licenses/by-sa/3.0/

. In'accordance with CC-BY-SA, if you distribute this document or an adaptation of it, you must
provide the URL for the original version.

Red Hat, as the licensor of this document, waives the right to enforce, and agrees not to assert,
Section 4d of CC-BY-SA to the fullest extent permitted by applicable law.

Red Hat, Red Hat Enterprise Linux, the Shadowman logo, the Red Hat logo, JBoss, OpenShift,
Fedora, the Infinity logo, and RHCE are trademarks of Red Hat, Inc., registered in the United States
and other countries.

Linux @ is the registered trademark of Linus Torvalds in the United States and other countries.
Java @ is a registered trademark of Oracle and/or its affiliates.

XFS @ is a trademark of Silicon Graphics International Corp. or its subsidiaries in the United States
and/or other countries.

MySQL @ is a registered trademark of MySQL AB in the United States, the European Union and
other countries.

Node.js ® is an official trademark of Joyent. Red Hat is not formally related to or endorsed by the
official Joyent Node.js open source or commercial project.

The OpenStack ® Word Mark and OpenStack logo are either registered trademarks/service marks
or trademarks/service marks of the OpenStack Foundation, in the United States and other
countries and are used with the OpenStack Foundation's permission. We are not affiliated with,
endorsed or sponsored by the OpenStack Foundation, or the OpenStack community.

All other trademarks are the property of their respective owners.

PN
!

o] FA] o A = OpenShift Serverless Functions 4] 23} 7] @ Quarkus, Node.js, TypeScript @ Python
S ARt T N gl wf o th e A WS AT o



1. @ A 28]
1 APE 2.7 Abe
1285 A4, ME Y 52
1.3. OPENSHIFT CONTAINER PLATFORMo|| t] &t F7} ] &
14, 0He 2

2T BE2m A A
2.1. KNATIVE CLIZ A}8-3}o] 3F5 A1 A
22.9) L&A 5 A

B B O A T Al o e
3L EZNA g A3

e PP
4. 34w =

O FR I ZEH A T e U
9.1 FE=E el A & 5
9.2. 8+ A A A
93. 482 H o BF A7) A

3

107 B500ll OJHILE Zo25 A1 ottt e e e
10.1. 7] &2} 3}H & AF&-3Fo] ©

=

M. 4 A B spol =
1.1. QUARKUS &= 711 2+
11.2.NODE.JS = 7 &
11.3. TYPESCRIPT &<~ 7i
1.4. PYTHON 3= 7§ &
15.GO &4 7

3

T2 B A i e e

,]

= e}

12.2. FUNC.YAML A& ALE5le] g 22
123. FUNC.YAML Q] 74 7}53% J =

A

DWW

[C2lN¢) ]

63
63
65
75



Red Hat OpenShift Serverless 1.31 g




13}, S A 25}

O ©—

St gtol ZAatol & A= ST A L i E7 29 2 T =Yg FFE ST F AF YL
kn func &< A}8-3Fo] OpenShift Serverlessol| A o] 8] 3t R & 2] S a1 & = A5t

1L AR 2.7 Aba

= 2] 2~ ¥] o A] OpenShift Serverless FunctionsS AF-&&18 W thS @A & ¢ 2 3 oF gt

OpenShift Serverless Operator 2 Knative Servinge] &2 2= o] A X = o] 3 FY T
= 1A
o= Knative ¥ 22 s P U ok ot 9 oWl E F4] o} 7| €l A & AL8-5}
] A Knative Eventing®= A X] &l oF &1 t}.

oc CLI 7k A =] 5 o] glofof gt}

Knative(kn) CLI 7} A %] 5] o] 2l ook gty t} Knative CLIE A X351 &45 A sl & sl=
ol Abg = 2= kn func B H S A S 5 dHU

Docker Container Engine &=+= Podman ¥ 3.4.7 o] A& A X g & o}

AHg 7153 o] m) ] g A 2 E 2] (of]: OpenShift Container Registry)ol] o) Al 28 4= gl &1 T}
Quay.io & o] v A] P A 2ET Z ALg-3hs A $ 2R EL 7F vl gl 7t et Ay Pod7) of 2 B
ol YA 2E g 9 oln A & F X3 E 5] 3= OpenShift Container Platform A ™ A & u}&}o}
Sk

OpenShift Container Registry & Al-4-3h= 7§ 8128 A2 A7 g A ~E2 2 &7 8 oF Y

=8

1228 A8, M2z Y 5=

OpenShift Serverlessol A kn func & At&-3te] & A, M2 P 55T 4 AdFHTh

Z2ZA

1.

<

T

ot
o
[kl

2AES 44 FU

1=

$ kn func create -l <runtime> -t <template> <path>

OE, ]
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a])

$ kn func create -l typescript -t cloudevents examplefunc

)
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Created typescript function in /home/user/demo/examplefunc
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https://docs.openshift.com/container-platform/latest/cli_reference/openshift_cli/getting-started-cli.html#cli-getting-started
https://access.redhat.com/documentation/en-us/red_hat_openshift_serverless/1.31/html-single/installing_serverless/#installing-kn
https://quay.io/
https://docs.openshift.com/container-platform/latest/openshift_images/managing_images/using-image-pull-secrets.html#images-allow-pods-to-reference-images-from-secure-registries_using-image-pull-secrets
https://docs.openshift.com/container-platform/latest/registry/securing-exposing-registry.html#securing-exposing-registry
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$ cd examplefunc
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I $ kn func run

4. Y 2Hol| S M x gyt
I $ kn func deploy

g d

Function deployed at: http:/func.example.com
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$ kn func invoke

B¢ 2Ho %

of
o

Utk & 43

L
o
)

3=

i

Ao g A3 F2l g

ir
o

24 0
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https://docs.openshift.com/container-platform/latest/registry/securing-exposing-registry.html#securing-exposing-registry
https://plugins.jetbrains.com/plugin/16476-knative--serverless-functions-by-red-hat
https://marketplace.visualstudio.com/items?itemName=redhat.vscode-knative&utm_source=VSCode.pro&utm_campaign=AhmadAwais
https://docs.openshift.com/container-platform/latest/applications/creating_applications/odc-creating-applications-using-developer-perspective.html#odc-creating-applications-using-the-developer-perspective
https://access.redhat.com/documentation/en-us/red_hat_openshift_serverless/1.31/html-single/functions/#serverless-functions-eventing
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I $ kn func create -l typescript -t cloudevents examplefunc

o
i)

a)

I Created typescript function in /home/user/demo/examplefunc

e
o)

o i AlgA AW WEelo] BHE XA RS AG T 5 AFyoh

ok

4 o

$ kn func create -r https://github.com/boson-project/templates/ -| node -t hello-world
examplefunc

2 o

o

I Created node function in /home/user/demo/examplefunc

2.2. % ZE oA g A
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o ZF7 2¥ <) OpenShift Serverless Operator ¥ Knative Servingg A X] & t}.
o F ] 2E| 9 OpenShift Pipelines OperatorZ A %] 4 t}.
o Z#2E Y LEUYLT o 2N ALS T 5 YRS Tk so] Lekel ¢S A4 T T
func-s2i ¢}

$ oc apply -f https://raw.githubusercontent.com/openshift-knative/kn-plugin-
func/serverless-1.31/pkg/pipelines/resources/tekton/task/func-s2i/0.1/func-s2i.yaml

func-deploy #4

$ oc apply -f https://raw.githubusercontent.com/openshift-knative/kn-plugin-
func/serverless-1.31/pkg/pipelines/resources/tekton/task/func-deploy/0.1/func-
deploy.yaml

$ oc apply -f https://raw.githubusercontent.com/openshift-knative/kn-plugin-
func/serverless-1.31/pkg/pipelines/resources/tekton/pipeline/dev-console/0.1/nodejs-
pipeline.yaml|
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I $ kn func run --path=<directory_path>

~build Fe) 15 AHgdte] ZEAE BA S MASA B AL E FHE AWts] Aol /1 E oA
2 AAZ A ES FE JE Uk

build 2 2 & A18-3Frun & 2] 4
I $ kn func run --build
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I $ kn func run --build=false
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® OpenShift Serverless Operator 3 Knative Servingo] & & 2~E o] A X ¥ o] ) &Yt

e Knative(kn) CLIZ} A X] & o] )&t}

o 2 A EE AA I A} OpenShift Container Platformol| A o Z2]Alo] A 2 7 YJaz=2 A
Aot b A-s 9T 9 Aol Qe Z2A Eof A2 5 FYth
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o FFs T
I $ kn func deploy [-n <namespace> -p <path> -i <image>]
g o

Function deployed at: http:/func.example.com
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AREA B H A AlYE o] £82 5 EAGHD}.

kn func build = 2 2 7 37 €] &&= OpenShift Container Platform 28] 2E oA 2242 AT = =
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5.1.1. o)1) %] AH ol &8

71 ¥ © 2 kn func build = Red Hat S2I(Source-to-Image) 7]1% & AF-&-3le] A H oY o] A & YA &

U,

Red Hat S2I(Source-to-Image) & Al &3l= 1 = W& o

I $ kn func build

5.12. 01 A FAX2EZ &7

OpenShift Container Registry = 7] #-% 0. 2 <= o] | X & A &35} 7] Y&l o|n|A] g X 2Eg & AL&H

U,

OpenShift Container RegistryS A} &-3l= = 23 9
I $ kn func build
g d

Building function image
Function image has been built, image: registry.redhat.io/example/example-function:latest

| n.qN‘

--registry = 2= A& 3}o] OpenShift Container Registry S 7] & o] u] x| @] A ~E 2] & AFE-35Fo] 214
o AFY T

quay.io= A}-8-3}l == OpenShift Container Registry=S A A o] 5} = W = & 2] o
I $ kn func build --registry quay.io/username
2 o

Building function image
Function image has been built, image: quay.io/username/example-function:latest

| n.qN‘

5.1.3. push =& 2
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OpenShift Container Registry=S A}

I $ kn func build --push

$ kn func help build
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6.1. 71 g+ vu<d

kn func list= A}-& ’8}04 NE FFE UE T £ JdHFUth Knative e 22 wj £ 8 -2 ygstdd kn
service list= A& 3 += AFY T

I $ kn func list [-n <namespace> -p <path>]
29 o

NAME NAMESPACE RUNTIME URL

READY

example-function default node http://example-function.default.apps.ci-In-g9f36hb-
d5d6éb.origin-ci-int-aws.dev.rhcloud.com True

e Knative MY A2 v ¥ & 342 I3 o)
I $ kn service list -n <namespace>
=49 4

NAME URL LATEST
AGE CONDITIONS READY REASON

example-function http://example-function.default.apps.ci-In-g9f36hb-d5d6b.origin-ci-int-
aws.dev.rhcloud.com example-function-gzl4c 16m 3 OK/3 True

1
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Aeled 948 e D Ado] Yk e WA AT 5 e
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kn func delete 3 3§ & 2188t S5 24l = lF U T o] 7|52 H
fr&atm S8 2E o ﬂii‘é Adste dH =gol 2 AFsUTh
ZEAX
o FFE AbA T
I $ kn func delete [<function_name> -n <namespace> -p <path>]

A A &2 45 dA v g E gl oA func.yaml I S

o /\LxﬂsL 6‘]-/\_/] o] = r=7 =27 ]-;(] °
74/“40]_’7 M—;q]sle- E @éiﬂ/lﬂ—
o Yol AE A FHA oW 7] EZEe func.yaml 712 ©] namespace 7o = A4 HY
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24z g usee il Fe2HdA 41 FFEUED S ST 22 2 vlleA o] 92
ERZEAG = A T 22 FE2 W A ekd HYth o & 9] docker E= podman} e 2
~He] 75 UE B AAT S e A 4D

2Ho A FFENES S A

Knative(kn) CLIE A& 35l0] 34 T2 A E =& A 23l o8 21 S
Eo] 22 A=V ZE 2E A A 28

Utk olgl@t gaom g5 ZeAEE WEseE 3 Ze A
5 9 Git g A 2] ]9 ofok Gtk

A 27 AL
® Red Hat OpenShift Pipelines7} 2] ¥ o] A x| 5] o] ¢lofoF gt}
® OpenShift CLI(oc)7F A 2] 5 o] ) &Y ok
e Knative(kn) CLIZ} A x| ¥ o] A5t
EZA 2
R e R AR
I $ kn func create <function_name> - <runtime>

7A5lsta W B Y

o

Fol v =2z =g 8 ATV 27 B2 GitS Abgshel WA ALY

3. FFE M EFh
I $ kn func deploy --remote

P4 FgolA F2E Aoy 8l A 2Ew ) = 7!
LA AH ol HA=EZ ] A5 HEE AFstete WAA7F A E YT

=
=

ik
[K

T EEE o

o
[

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: http://test-function.default.svc.cluster.local

4. 5 ddlol EsE H Gt ALE-ske] Al W7 AbahS Al 8kaL 4] g ok kn func deploy -
remote & S ThA] A3 ok

5. A9 A3} pipelines-as-code & Al-&-3le] R E Git FA] & Fe] 2o ey 2 g2 A
o

a. 715l o 3 Tekton Pipelines ¥ PipelineRuns 4 2 A A3 34 o}

I $ kn func config git set
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ee) A3

o) W& AL ale W 2 EA Ee] oA Aol Sl £ & W GitHub 712l A & B o) 3
olo} g th.

b. A4 ¥ .tekton/pipeline.yaml 2 .tekton/pipeline-run.yaml 3} & #5135} 32 W By o}
$ git add .tekton/pipeline.yaml .tekton/pipeline-run.yaml
$ git commit -m 'Add the Pipelines and PipelineRuns configuration'

$ git push
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9.2. F4 WA A4

Bl =] el M Git Bl X 22, 7] B &5 H P H 2 E A
ot 71115'—7]3 AbgstE A 271EAE S 2o sl
74539 udHe & A4 F 27t ls Yt func.yaml
155 kn func deploy = & 3} &7 Z& 2& AH§-3t X T &

Fe SN s st v 2T o
Aate] Fa 9] 9135 X s oF Y
PRZIA = gt Bl A B o] 7

T v el M o] A 7 v E
oyt

rE

AHA 87 AR
® Red Hat OpenShift Pipelines7} 2] ¥ o] A x| 5] o] ¢lofoF gt}
® OpenShift(oc) CLIZ} A 2] & o] &t}

e Knative(kn) CLI7} A X] & o] )5t}

Z2A 2

o F5E )
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P

$ kn func deploy --remote \ ﬂ

--git-url <repo-url> \9
[--git-branch <branch>] \ e
[--git-dir <function-dir>] €}

-remote S 25 A8t WVt 1A 02 AP gyt
& It;repo-url& gt; 2 Git 2] £ A £ 2] o] URLZ vl o}

&lIt;branch& gt; = Git 7], Bl 2 &= 7Bl o 2 vty 7] 8 B 7oA A A8l & A&
st= 5ol FH2E 1UE F dFsYTh
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$ kn func deploy --remote \
--git-url https://example.com/alice/myfunc.git \
--git-branch my-feature \
--git-dir functions/example-func/

H] ©—
AafoF & 4 Q& Th 7] PVC =L7] = 256 ©H] vlo] EQJ U T}
AR 27 AV
® Red Hat OpenShift Pipelines7} 2] ¥ o] A x| 5] o] ¢lofoF gt}
® OpenShift(oc) CLIZF A X] & of )5t}
e Knative(kn) CLIZ} A x| ¥ o] 51Ut
ZEA 2
o U3 WS A3 sle] --pve-size Z L Y PVC Z7] ASFS AME-5HS
I $ kn func deploy --remote --pvc-size="2Gi'

o] o o A PVCE 2GB= A& g U th
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11.1. QUARKUS 3} 7j} &t

Quarkus §15 Z2 A EE A4 T Fol kA TH AL HAL A s =12 28 750 F718
FadgUth e lee @5 5% 74 9 ke o e % e 20 23y

N1 AV 8 AHS

[} T

ot
il

ZE s sl# A A A OpenShift Serverless Functions 223 ol A A4 @A & gk 3l oF gy o).

1M.1.2. Quarkus - "HlZ 8] £ %

Knative(kn) CLIZ AF&-3}o] Quarkus -5 AT v T2 A E tHdEH = vz e Maven Z 24 &
o FAFE U o 3 o] TR A E o = ghE 4 o] A = func.yaml 3} o] X 3HE o] 1G] o

http Sl event E2| A g 25 sd A S8 728 2yt

g8 7=

— func.yam! @)

mvnw
mvnw.cmd
— pom.xml @
README.md
src

F— main

— java

L— functions

|

|| [— Function.java @)
|
|

— Input.java
—— OQutput.java
L— resources
L application.properties

L— functions @)

—— FunctionTest.java
—— NativeFunctionl|T.java

olmA] o] F 2 HALERE A o= Hl AHSHU T

®9

POM(Project Object Model) S} ol = FE5A o thst B e e T2 A E LA o] 35 o )
yrth o] U & FA S e TH5 5SS FUHE F AdFU Tk

)3

nE

4

SER

o

4»

<dependencies>
<dependency>
<groupld>junit</groupld>
<artifactld>junit</artifactld>
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g g AE F=x 7ol =

<version>4.13</version>
<scope>test</scope>

</dependency>

<dependency>
<groupld>org.assertj</groupld>
<artifactld>assertj-core</artifactld>
<version>3.8.0</version>
<scope>test</scope>

</dependency>

</dependencies>

=]

A A AL Soll =gyt

of\

2=
&7

rlo

© ¢ Z=4E0=@Funq 4] F713 Java Wl =7 ZgkE ojof Ptk o] M =E
Function.java Z&] 2o wj x| & 4= 9)

Y
@ o =ZHzEd AT S A DTR HIE A 2T T E ] YHYTh

1M.1.3. Quarkus &<+ 3= A H

Zg 9 ol E £35= Quarkus Z2 A E = 7S HTTP 8 3 o] $98t= Quarkus Z2H E S

%HﬂTm,\HE} Knative®] Z2}-¢-= oI E=HTTPE &3] POST 8 02 AL H B2 F 75 §F
RE 2] QEHTTP 23S #2482 SHE & s

ﬂ

A1 =™ Quarkus &7F 3881 fE 9] Add 2o} A SEFH U

ERER

HTTP POST &% 93 B J=JSON L EAE { "customerid": "0123456",
"productld": "6543210" }

HTTP GET &% A2l AL < vl ol H ?
customerld=0123456&produ
ctld=6543210

CloudEvent data 4 ¢] JSON 7 A { "customerid": "0123456",
"productld": "6543210" }

o} d Aol A = o] A Hol 1} ¥ customerld 2! productld -vf tjo]E] & 41513 A gl sl T4
HoFUoh

Quarkus g&32] 9

public class Functions {
@Funq
public void processPurchase(Purchase purchase) {
// process the purchase

}
}

19
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Tuf ¥ o] B] 2 ¥ 3+3}= Purchase JavaBean 23] & th&- 3} 2+ Ut}

EEEL

public class Purchase {
private long customerld;
private long productld;
// getters and setters

}

N1.31L 5= 4

t}e- o 4] 7 =+ withBeans, withCloudEvent, withBinaryz}t+= Al| 714 =5 4 o] gy ot

o Al

import io.quarkus.funqy.Fung;
import io.quarkus.funqy.knative.events.CloudEvent;

public class Input {
private String message;

// getters and setters

}

public class Output {
private String message;

// getters and setters

}

public class Functions {
@Funq
public Output withBeans(Input in) {
// function body

}

@Funq
public CloudEvent<Output> withCloudEvent(CloudEvent<Input> in) {
// function body

}

@Funq
public void withBinary(byte[] in) {
// function body
}
}

Functions Z @] ~¢] withBeans &+ %= th-&

o
oft
:Oé
fol
o
et
S
%
AW
w)

® JSON E#o] gl HTTP POST £.%:
$ curl "http://localhost:8080/withBeans" -X POST \

-H "Content-Type: application/json" \
-d '{"message": "Hello there."}'
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nA. ?5]—

o F wiHHsF7E A= HTTP GET 2%
I $ curl "http://localhost:8080/withBeans?message=Hello%20there." -X GET
e njloj gy 21374 2] CloudEvent . 24 E:

$ 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."}'

o 1x3l¥ 21534 ¢ CloudEvent ¢ 2 4 E:

$ curl http://localhost:8080/ \
-H "Content-Type: application/cloudevents+json” \
-d '{ "data": {"message":"Hello there."},
"datacontenttype": "application/json",
"id": "42",
"source": "curl",
"type": "withBeans",
"specversion”: "1.0"}'

Functions =& 2~ ¢] withCloudEvent &<+ withBeans &= ¢} 5213} 7] CloudEvent <
%i%H t}.

Functions Z & 2= ¢] withBinary 4+ ¢}

o
mlo

Tl £ F AFsUTh
e njloj gy o174 9] CloudEvent . 24 E:

$ 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’

o 1x3l¥ 21534 ¢ CloudEvent ¢ 2 4 E:

$ curl http://localhost:8080/ \

-H "Content-Type: application/cloudevents+json” \

-d "{ \"data_base64\": \"$(base64 --wrap=0 img.jpg)\",
\"datacontenttype\": \"application/octet-stream\",
\"id\": \"42\",

\"source\": \"curl\",
\"type\": \"withBinary\",
\"specversion\": \"1.0\"}"

M F=x 7ol =

HEE A}
235l 33 4 9) &Ytk 281 withBeans ¢} 2 2] withCloudEvent= YUt HTTP @3 o2 &3

=
T

21
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11.1.4. CloudEvent &4

type === subjecte} 742 CloudEvent<]
7 o] *3} CloudEventBuilder ¥ = A}
G

< CloudEvent<T> A vk 21§
%%W%ébv%ﬂm%¢Ed%%%%%}wd¢

o}:o J»

t}-& 4 o] A] CloudEventBuilder= 1] x2] A Z &= A E w0

i

I

ot
P‘L
fr
>
op
i
v
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 (I_processPurchase(purchaseEvent.data())) {
return CloudEventBuilder.create()
type("purchase.error")
.build();
}
return CloudEventBuilder.create()
type("purchase.success")
.build();

o,
ot
ofl
1>
|o
il
N
g
ot
i)
N
k=)
q
=2
e
).
N
)
olft

e b ukelve] 19 o 2 CloudEvent @ HAE S =416t 75 whghsl @ HA|E &= vjol]
2] 9179 CloudEvent ¢ B 4] E o] glo]E &40 72 7‘4 FHY
g A E ol HE5S /A eE §5E HAF YT
R
public class Functions {
@Funq
public List<Purchase> getPurchasesByName(String name) {
// logic to retrieve purchases
}
}
o HTTP 2 3< 53 o 5 5250 S0 BRAN T3 55 T3 sHE HTTP o] 4

Rl

22



. 4 % F= 7hol =

e =oj2 &= CloudEvent 2 BA EE 73| o] g
CIoudEvent Sgol AAAE YT

i
fol
e
QL
)
Q.
m

a %404 7l B2 L3HH

N151.3 849 53
el 99 8 &3 2 voidstring == byte[] 3 5 sty = AUk 3 712 /9 B e H (el
int 2 Integer ) = 3J &4 t}. Javabeans, map, Ilsts arrays, special CloudEvents<T > #3& 5 233l &

HAEY FE g5

CloudEvents< T> g3 9, 22 wd, <T> 73 vj7l] ¥4 2 Javabeans®] £A4 2 of 7)o L}E H
65]01 2= O]/\]/]T;}_

o Al

public class Functions {
public List<Integer> getlds();
public Purchase[] getPurchasesByName(String name);
public String getNameByld(int id);
public Map<String,Integer> getNameldMapping();
public void processimage(byte[] img);

1.1.6. Quarkus &5 €] 2~

Quarkus &= AFTE A 222 HAET 5 951Ut kn func create S A} 8351 -2 AT o
A= 7| 22 A Eo & 7] Maven H| 2E 7| 235 sre/test/ U] @ € 2] 7} A 54 U} O] H3 HAE
= Z Qo et 4T AdFYh

A 27 A

® Quarkus g+E A AFUTH
o]

1L 3tpe ZRAE Zr 2 o] EFTh
2. Maven B| 2EZ 213 3]t}

I $ ./mvnw test

1.1.7. liveness % readiness =X 2 X F} G o] 24 7|

Quarkus §5:9] 24 el @ 0] AE 28 e Do F AHUTh o E Bl F4olA FAW 4
o ARe 7Y S daUh

A 27 A

[ ]
OpenShift Serverless Operator 2 Knative Servinge] 28 2H | A X o] A HFU.
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Knative(kn) CLIZ7} A X 5 o] 95Ut}

kn func create & A}£3}o] g5 AAAIAHFUL

/health/llveness o /health/readiness A 22 1§33 gro & AA oA th a5 229 &
A& W75 A Y func.yaml 312 o] /1 QUARKUS_SMALLRYE_HEALTH_LIVENESS PATH 2
QUARKUS SMALLRYE_HEALTH_READINESS PATH 317 Hi4=2 A A s} o] AL F3

@ 5 9leyh

T £2E AHEst] A2E AR s d
src/main/resources/application.properties 3} o] A 72 $£A4 8 JdH o] Eg ).

quarkus.smallrye-health.root-path=/health ﬂ
quarkus.smallrye-health.liveness-path=alive 9
quarkus.smallrye-health.readiness-path=ready 6

ek

94 9 Fl 2ol AFO2 F/hHE FE F=uh

2]

34 A=, o 7]A /health/alive 2 23}

©

4] e 72 2Z(o 714 /health/ready )= 2 A gt}

%7 WS AHE-Ste] A 25 Al o st ¥ func.yaml 1< 9] build £S5 Z = W
finslis g

1 gy

=

build:
builder: s2i
buildEnvs:
- name: QUARKUS_SMALLRYE_HEALTH_LIVENESS PATH

value: alive 0
- name: QUARKUS_SMALLRYE_HEALTH_READINESS PATH

value: ready 9

24



1. &4 A Zx slol=

34 A=, o 7]A /health/alive = 23t}

Z=n] A8 7 2(o 714 /health/ready )= 24 g},

Al €32 func.yaml 5t o] F7151e] Knative A 0] =2] A e o] o] Eut=A vild gy
o}.

deploy:
healthEndpoints:
liveness: /health/alive
readiness: /health/ready

11.1.8. T3 @A

e
o
i
e
Q'L
R
=
kel
i)
L
Iy

11.2. NODE.JS 34 7)1 2+

2 vtetd S e R g Z=7F =gy

11.2.1. AFA @ F A}3}

[ ]
= 7 sl W %] OpenShift Serverless Functions -4 @A & g5 3 oF g}

11.2.2. Node.js St A =3 %

Knative(kn) CLIZ A}£3}o] Node.js 352 AA S o Z= 4 E rjd g g = 22 Node.js =
A E o} FAU S Frd 3 d o= F4E A5t dl AHE-H = F71 func.yaml 3t Yy o

http 2 event E&] 7] g+ 25

offt
e
)
o
il
Nl
4
BN
i
N
o)y
L
v

958 7=

EATE DS AL FYse] =2 212 G5l 371
- :
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Red Hat OpenShift Serverless 1.31 g~

— func.yaml ﬂ
|— index.js @

|— package.json €)
|— README.md

L —test @

—— integration.js
unit.js

func.yaml 74 319 & ou]|A] o] 53 YA XZE & 24 5= Wl AHEFY -

ZAEdE ¢ F5S YR U E index.js 3L o] 35 o]of ]t}

©

€l Z 2] package.j |son - 9 Zil 8 22402 AFHA & G2 Node.js = =4 Eo)

X o} utATIA 2 F7H 545 5 S 571 dFU

npm F&74 37} 4

I npm install --save opossum

ERAEslELGOR AR o2 £ FES AT AL
Ut

26
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8. 2 7E Fx 7ol =

Knative(kn) CLIZ A} &3l g =2 A E =2 WA o CloudEventsdl] $H38l= Z2AE == 7}
3 HTTP 8 Qo] S 93+ Z2A EZ AA S 4= 941t} Knativeo] CloudEvents= HTTPZ &35
POST e Ho 2 AFHEZ 35 FF 2 F -’Fﬂlﬂ HTTP oWl E & 41313 S H3Y o

Node.js &= 7tadsk HTTP 83 & AH8-3t
context S BHAEE a ,_51]] uj 7] M2 AR

i
2
to
e
fo
X
2L
+
2]
i
=}

11.2.3.1. Node.js 1| 2E Qo HAE

g context R HAES J WA vl/] A= A Fste] £EPU. o] 2B A
HTTP 273 A 1o o3t A 25 A FF.

m
fr
it
2
to
fr

_r

ZAY2E QUHAE 9| o

I function handle(context, data)

o] A= HTTP &3 viA =, 2 33 3 A
o] £3g 1t} CloudEvent 7} T39 So] 9= 93
=% CloudEvent?] Eo]o =2 2AE AHXAE 0 H

g FAY ==3Fg,HTTP | A 2 o4 BB
ntext.cloudevent & A} &35} AN AT 5= Q)
Eo A4t

o
g (ot
=)

@8

11.23.11. ZA2E QHAE YA =

context 2 HA E o= Hlo]H F2 4~=+51 3L CloudEvents vHslsl= T A=
cloudEventResponse()7l &4t

Knative A] 28l x] xu]| 22 ul| 35 3+47} CloudEventE B U&= oWl E HE 7] o] &5+
AL B27= SHEHS AU S o] CloudEvent?] 7§ HZ 77} o] o|WIEE A Ut}

=]

=

0]
m

QBAE WAL o

// Expects to receive a CloudEvent with customer data
function handle(context, customer) {

// process the customer

const processed = handle(customer);

27
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return context.cloudEventResponse(customer)
.source('/handle’)
type('fn.process.customer’)
.response();

}

11.2.3.1.2. CloudEvent d] o] g

E0]9 = 2 Fo] CloudEvent?l 7% CloudEvents} I #HH 2 E d|o]g 7} ol EA F&H | F
HA 7HE‘i ZAFIUT. dE E ﬂl olf A o534 fAFH JSON 21 o] x5He
CloudEvent7} 215 = 7 ¢ th3-3 2ol §Ud.

{
"customerld": "0123456",

"productld": "6543210"
}

=42 v context Q HAE t}5-o Fo i@ F A A w7l M= customerld 3! productld <73
o] 21+ JavaScript £ B A E 7} Yt}

I function handle(context, data)

o] o A 2] data vl 7l i == customerld 2 productld <4 & ¥ 3}31+= JavaScript 2 B4 E Q).

11.2.4. Node.js g+ w3l gt

3= f a3 JavaScript 32 vkssl AL vkt gho] Q1S & JdFU T $Hol wkstk gho] XA H X
o1 A w7} EA]E]X] o $=x+= 204 No Content 292 vk},

¥l € £ Knative Eventing A]| 2=®] © 2 ¥ x]3}7] 93] CloudEvent === Message 2 2
£8 uae - At of 4% /WA CloudEvent vl A4 AlkS olslsha AT B 87t 9%
o ukskd grol sy R 7|e Ad AR e FEd SHOE AFHUL
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. @4 7 3= stol =

g

function handle(context, customer) {
// process customer and return a new CloudEvent
return new CloudEvent({
source: 'customer.processor’,
type: 'customer.processed’
)
}

11.2.4.1. 39 nist

return 2 ¥ 4 E o] headers 42 F715l SH alHE AA T = dFU o8 g = F52
Zo dig 9oz APt}

SHAH A

function handle(context, customer) {

// process customer and return custom headers

// the response will be '204 No content’
return { headers: { customerid: customer.id } };

}

11.2.4.2. ) == ug

statusCode £4 2 return Q. B A Ed) F7}5le] S A oA vtdtd Ag I =

mlru
il
o
=
-+
o
oy
v
iu}

AHe] Z= 49

function handle(context, customer) {
// process customer
if (customer.restricted) {
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return { statusCode: 451 }

}
}

&H =

=& grolA A4 H ol BAsHE o Rl Ulsl 438 4 Juth

o7 el =9 of

function handle(context, customer) {
// process customer
if (customer.restricted) {

const err = new Error(‘Unavailable for legal reasons’);

err.statusCode = 451;
throw err;

}
}

11.2.5. Node.js ¢ H|2E

Node.js 3t += A FHOA 222 H2ET = Id5Uth kn func create S A&31o 4

g A st

 APHE 718 224 e R 7HA 119 @9 2 FHHEEV X3E HEE ZH 7T 4"‘4‘3}

A 27 A

EZZAX

30

OpenShift Serverless Operator 2 Knative Servinge] & 2H | A X o] JHFUT.

Knative(kn) CLIZ7} A X 5 o] 954t}

kn func create & A}l $t== A

3

A5



M. 4 2 B 7pol =

I $ npm test
11.2.6. liveness ¥ readiness Z & B I Qo] 2x7]

Node.js 3t 2] 84 4

2 H 2 EH dE 228 g Qo
e AAE 78S T JdFY

AN
)

F 9gUth o2 Fal F5olA FA4

A 27 A

[ ]
OpenShift Serverless Operator 2 Knative Servinge] 28 2Hd| A X o] A HFUT.
[ ]
Knative(kn) CLIZ7} A X = o] 95t}
[ ]
kn func create = A} £3l9 5= AAASYT
EZ A

3t F oA the 2l H o] 2 E 73 31+= Function 7] A1 2 2+54 th.In your function
code, create the Function object, which implements the following interface:

export interface Function {

init?: () => any; €)
shutdown?: () => any; 9
liveness?: HealthCheck; 6
readiness?: HealthCheck; ﬂ
logLevel?: LogLevel;

handle: CloudEventFunction | HTTPFunction; 9
}
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2]

Aul7F FAH W 5% 9 shutdown $5UTh o] B4 Ad Abgto]n] F7]ofe}
gy,

2
v}

Mui7t 24 FeAA 5] s B2 HE BY FFAUh o] /5L A9 A
_(I)_

olm A7k B4 AHH|2) 7$ 200/0KS wkeba)of gt

L4

A7t e Z L s Fu7 HJAEA A6 8l e =Y Frddn ol 7s
2 Ag xtgro| v A H| 7} 4] 5 200/0KE yHgtsj of o).

©

HTTP 232 A2 sk #54u)

*

ol & =] index.js sl 5 =5 F7HI .

const Function = {

handle: (context, body) => {
// The function logic goes here
return "function called'

12

liveness: () => {
process.stdout.write('ln liveness\n');
return 'ok, alive';

L@

readiness: () => {
process.stdout.write('ln readiness\n');
return 'ok, ready’;

12
b
Function.liveness.path = "/alive'; 6

Function.readiness.path = '/ready’; ﬂ

module.exports = Function;
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4. 5 7 3z 7tol =

2]

At Qo] 24 7%

©

.
o
i

=

AHgAL o] EA A=

L4

e Ao EH A= TAE.

Function.liveness.path 2 Function.readiness.path ] dj¢t© = LIVENESS_URL ¥
READINESS URL 37 W14 A1 23l A12A Ao AL AT 5 d&5YLh

run:
envs:
- name: LIVENESS_URL

value: /alive ﬂ
- name: READINESS_URL

value: /ready 9

FA A=, o]7]1A /alive = ARt}

2]

1] Ad 29Ut ready 2 A3 ).

Al €42 func.yaml 3 o] 71314] Knative A 8] 9] ZAH o] o] &ul2 A v}l g g
1=

deploy:
healthEndpoints:
liveness: /alive
readiness: /ready

(z

AE F=x

11.2.7. Node.js A 2~E @

context & BA Eo = 5 AN WAT AA 2T 5 A= ol S4 o] AgUth ol d Ao Au =

33
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shd HTTP @ 3o digt A R & A FstaL el 20 283 A4S + dsyoh

11.2.7.1. log

a0l 222 A o AL 5 9k 24 QUAES AFFUT 22 Pino 274

function handle(context) {
context.log.info(“Processing customer”);

}

kn func invoke %% & AH8-3to] gepol AAl=T 5 s

g% o

I $ kn func invoke --target 'http://example.function.com’

o
i)
2

{"level":30,"time":1604511655265,"pid"':3430203,"hosthame":"localhost.localdomain”,"reqld":
1,"msg":"Processing customer"}

21 458 fatal,error,warn,info,debug,trace &=t silent 5 sl = U7 S 5= JdHFU . o]2 A 5
#H config 38 2 X123l sl F 7k = slUE 37 W5 FujiNC _LOG_LEVEL9) &%35}l<] logLevel
< WA

34


https://getpino.io/#/docs/api

1111— ?Sl— Hul %}g\_ 7]-0]5

11.2.7.2. query

2%l g3 Az BALL 7)-gt Ao 2 MBFUT oA T $AL AYXE QHAE A )N E
e 4 AHu

oA 72

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);

}

kn func invoke %% & AH8-3to] gepol] AAl=T 5 s

ol
ot
£

I $ kn func invoke --target 'http://example.com?name=tiger’

o
i)
2

I {"level":30,"time":1604511655265,"pid"':3430203,"hosthame":"localhost.localdomain”,"reqld":

1 ,l'msg|l "tlger"}

11.2.7.3. body
2o} A¢ 2 EES MAFYUT 93 BE| JSON Z=r 238 A 8L AH AL F
V=T 77 B4gUY
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B2 o

function handle(context) {
// log the incoming request body's 'hello’ parameter
context.log.info(context.body.hello);

}

I $ kn func invoke -d '{"Hello": "world"}'

o
i)
2

{"level":30,"time":1604511655265,"pid"':3430203,"hosthame":"localhost.localdomain”,"reqld":
1,"msg":"world"}

11.2.7.4. headers
HTTP & s & o B A E 2 utsigh]).
st o

function handle(context) {
context.log.info(context.headers["'custom-header"]);

}
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. 4 % F= 7hol =

kn func invoke 8% & A}-&-sto] gl A2 = dFU .

g%

I $ kn func invoke --target 'http://example.function.com’

e
i)
3

{"level":30,"time":1604511655265,"pid"':3430203,"hosthame":"localhost.localdomain”,"reqld":
1,"msg":"some-value'}

11.2.7.5. HTTP &%

method
HTTP &34 WA =& FA ¥ = nisgyo.
httpVersion

HTTP A

tlo
Sl
;Y
ic4
il
-3
et
i)
L
v

httpVersionMajor

HTTP 38 M4 W5 BAd2 wakgh.

httpVersionMinor

HTTP vloly] A Yis & EAE 2 g

11.2.8. O3 @A
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11.3. TYPESCRIPT &= 7%

TypeScript ¢t Z2 A EZ A F AT AER AL S T8 vl 22 2A S 75 F71
Q#ﬂ%]«lq.ﬁﬂoﬂ%% 3 74 2 udtd sy 9@ e 2= 3P Y

11.3.1. AFA @ F A}3}

[ ]
32 7 ¢slel A A A OpenShift Serverless Functions -4 @A S gk 3] of o).

11.3.2. TypeScript g+ Z 2 7+ %

Knative(kn) CLIZ AX}-83}o] TypeScript 3+ AA T u 2 A E fdge]= gz <l
TypeScript Z2 4 E 9} GAU T §4 3 o9& ¢ FA ol AHE-5+ 571 func.yaml 12 ).

http L event E&| A §+ B F SYIF HAEH 7%

i
P
oy
L
v

958 7=

— func.yaml ﬂ

— package.json 9
package-lock.json
README.md

src

| L—indexts @

—test @

| integration.ts
| L— unit.ts
L tsconfig.json

func.yaml 74 319 & o]u]|A] o] 53 YA XZE & A4 5= Hl AHSFY -
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I function handle(context:Context): string

o] AR = HTTP 8 WA=, e H 3 A A%
0] 235 Y}, CloudEvent 7} :.L_U 1El S0l 3?5}
== CloudEvent?] 50]Q & A 2H2X

A °i

298 AL ==
o

ntext.cloudevent = A} 3o M A 2=
Eo AA434d.

mlm
)

)

W
[
I-o
.@ 8

11.3.3.1.1. A 2E QHAE wA=

context 2 HA E o= Hlo]H #2 4~=+51 3L CloudEventS vHslsl= T A=
cloudEventResponse()7l &4 .

Knative A] 2"l o]|Aq] A 8] A2 v £ $+5=7} CloudEventE B U= o]
e ¥

d E=6H, HTTP o gl o 2 &

a2

HlE Hg 7o o3 T&HE
A= SH92 gyt $9o] CloudEvent?l 734 B2 7} o] o]WIEE A2 gt}

o)
)

// 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();

}

11.3.3.1.2. A9 2E §3
TypeScript §8 g o] sHale gH5ol 2183171 98l e 482 Wyt

SEEESEE
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// Invokable is the expeted Function signature for user functions
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: nhumber;

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;

11.3.3.1.3. CloudEvent d] o] g

E0] 2+ 2 A o] CloudEvent?l 79 CloudEvents} #HH 2 E dlo|g 7} oMl EoA &4 F
HA W HFE AFFU. A& E0] doly £A9 o33 {AHE JSON £x1<o] X34
CloudEvent7} =415 = A4S tp&-3 7Ho] Ut}
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{
"customerld": "0123456",

"productld”: "6543210"
}

% Z€ v context L HAE t5-of ol th 3 -+ AA w7l M= customerld 3! productld <
o] 21+ JavaScript £ B4 E 7} Yt}

A% ol

I function handle(context: Context, cloudevent?: CloudEvent): CloudEvent

o] o A 2] cloudevent =} 7l ¥ 4=+ customerld 2 productld 4 o] Z3+d JavaScript S B A E ¢

Ut

11.3.4. TypeScript &5 w3t 7k

3= 2 ¢ JavaScript £33 2 wH3StA U vk o] 1S F dF U o Tl wks gho] XA H A
o3 A7 EAHA god &%+ 204 No Content 292 vk},

T3 3 o]ul E Z Knative Eventing A] 8] © & ¥ A]3}17] 93] CloudEvent ==+ Message 2 B
AEZ v3g = FUth o] 49 Jl'EA= CloudEvent vl A1 ALg-S o] 8] 3} 51 -T”?;‘_’e’ a7t 8ls
Utk vkstd grol sl 2 7|e Ad AR e 59 SHeE AFHUL

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’
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)]
);
b

11.3.4.1. 3l nist

return . B A E o headers A4 & 715l SH A E AA S S JdFUH. o8 sl = &4
SEd U gHe = AFPYU.

SHAH A

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 } };

}

11.3.4.2. Je] 3= w3t

statusCode £4 2 return Q. B A Ed) F7}5le] S A oA vtdtd Ag I =

mlru
il
o
1
o
ass
oy
v
v

AHe] Z= 49

export function handle(context: Context, cloudevent?: CloudEvent): Record<string, anys {
// 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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e IEE F5ol A AR He] BASE 2ol dal 24T & A&

o7 e =9 of

export function handle(context: Context, cloudevent?: CloudEvent): Record<string, string> {
// 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;
}
}

11.3.5. TypeScript 3+ H2E

TypeScript g+ 7 FE oA i%OﬂH H2ZE3 4 245Ut kn func createE A18-3to] -2 1t
EALEHE 7| Z2AE = 2 /A 7hde @9 @ SF HZEV xF¢E H2E FYH7E IdFY

o}

A 27 A

[ ]
OpenShift Serverless Operator 2 Knative Servingo] Z& 2=Ho] A x5 o] A HF .

[ ]
Knative(kn) CLIZ7} A X = o] 954}

[ ]
kn func create & A-8-3l9 45 AAAIAFUT

ZREAX
1.

old Hl2ES AAA e A9 WA FHHL AAFUG
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I $ npm install

F4o) B2 FUE o F P

u

HXAE

23

o

Yt
I $ npm test
11.3.6. liveness ¥ readiness X & B I Yo 2x7]

TypeScript 2] liveness 2 readiness 2 H 712 Jo]& 4= JFUT o] 2 53 oA 3
239 43S 748 7 sy

A 27 A

[ ]
OpenShift Serverless Operator 2 Knative Servinge] 28 2H | A X o] A HFUT.
[ ]
Knative(kn) CLIZ7} A X = o] 95Ut}
[ ]
kn func create £ 2183t = A4 AFHH
Z2A 2

St I = oA o2 Qg H o] 2 &5 78 5l Function 7 A 2 vH54 t}.In your function
code, create the Function object, which implements the following interface:

export interface Function {
init?: () => any; €)
shutdown?: () => any; 9
liveness?: HealthCheck; 6
readiness?: HealthCheck; ﬂ

logLevel?: LogLevel;

handle: CloudEventFunction | HTTPFunction; 9
}
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A7k A 2= 7] Aol 5
of gt

e

Aul7t A H R
.

=5 = shutdown 3

ol

Mui7t 24 e
olm Aul7t B4 Fel2l

)

CNE MR -
A

200/0KE wrgks of Fuict.

A7t e 3 S F07 HAEA A6 930 2 E1
2 g xtgro| v A u] 7} 4] 5 d 200/0KE yHgtsj of o).

HTTP 8 3 & Al st=

.

ol & S0l index.js 7Ll O-& Z=E FrhA

const Function = {

handle: (context, body) => {
// The function logic goes here
return "function called'

12

liveness: () => {
process.stdout.write('In liveness\n');
return 'ok, alive';

L@

readiness: () => {
process.stdout.write('ln readiness\n');
return 'ok, ready’;

12
b

Function.liveness.path = "/alive’; 6
Function.readiness.path = '/ready’; ﬂ

module.exports = Function;
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M. 4 2 B 7pol =

AR A o) B 715

At Qo) 24 7%

AR A o) FHl A Ea

K

Function.liveness.path 2 Function.readiness.path ] dj¢to = LIVENESS_URL ¥
READINESS_URL #7 w42 Al43te] L84 o] 21 e A8 5 YHyh

run:
envs:
- name: LIVENESS_URL
value: /alive ﬂ
- name: READINESS_URL
value: /ready 9

A A=, o7]A /alive =2 DA T}

2]

Z1] A A= YUt fready = A4 3.

A €42 func.yaml 3} o] F-7}sto] Knative A 8] 2~2] ZH o] o] Zul=7) nild gy
t}.

deploy:
healthEndpoints:
liveness: /alive
readiness: /ready

11.3.7. TypeScript A€ 2~E QHAE JFx
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context Q HA E o] = g A7 AA 2T 5 = A7 SAo] dFHT o2 g
shd 5ol 2= HTTP 2o di@ B R E AlFstaL Se|2H 20 285 A4S + JdFUh

11.3.7.1. log

S8 2H 2O &85 A5t U A S F de 24 LEAES AFPUT. 22+ Pino 27
APIE w5}

249

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 %% & AH8-3to] gepol AAl=T 5 sy

ol
ot
£

I $ kn func invoke --target 'http://example.function.com’

o
i)
2

{"level":30,"time":1604511655265,"pid"":3430203,"hosthame":"localhost.localdomain”,"reqld":
1,"msg":"Processing customer"}

48
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. @4 7 3= stol =

21 458 fatal,error,warn,info,debug,trace == silent 5 sl = HA S 5= JdHFU . o] 2 A 5
# 4 config 38 2 AH2-3lo] a3z = slUE 7 W5 FujiNC _LOG_LEVEL<) &%3}l<] logLevel
&S WA

11.3.7.2. query

aFol @ A2 EALL 7)-gt Ao BBFUT oA F SHL AYLAE QBAE AR o)A
sl g 4 A&

oA 72

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 % & AH8-3to] Fepel] AM =T 5 AHYy T

g%

I $ kn func invoke --target 'http://example.function.com’ --data '{"name": "tiger"}’

e
i)
i3
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{"level":30,"time":1604511655265,"pid"':3430203,"hosthame":"localhost.localdomain”,"reqld":

1,"msg":"tiger"}

{"level":30,"time":1604511655265,"pid"':3430203,"hostname":"localhost.localdomain”,"reqld":

1,"msg":"tiger"}

11.3.7.3. body
24 BE(YE A4S Atk 2§ 2o JSON =71 X389 3¢ $42 3

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 %% & AH8-3to] ol AAl=T 5 sy

g% o

I $ kn func invoke --target 'http://example.function.com’ --data '{"hello": "world"}'

o
i)
2
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{"level":30,"time":1604511655265,"pid"':3430203,"hosthame":"localhost.localdomain","reqld":
1,"msg":"world"}

11.3.7.4. headers
HTTP 24 dg & 2 B A E 2 ut3sh}.

sl 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’;

}

I $ curl -H'x-custom-header: some-value’ http://example.function.com

e
i)
2

{"level":30,"time":1604511655265,"pid"":3430203,"hosthame":"localhost.localdomain”,"reqld":
1,"msg":"some-value}
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11.3.7.5. HTTP &%
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https://access.redhat.com/support/offerings/techpreview/
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11.4.1. AFA @ F A}3}

[ ]
SH-2 Jwsla] A A % OpenShift Serverless Functions 74 @A S 953 oF gt}

11.4.2. Python &+ (&3 +x

Knative(kn) CLIZ A}£-3}¢] Python ¢+2 A & o] T2 A E fJd gz = <utF 2l Python =4
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dE8 7=

fn

— func.py 0

— func.yaml g

|— requirements.txt €)

L— test_func.py

main() &5 {4 o

2]

ojuA] o] 3 HALERE A st o AH-E Y-
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L4
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Fool 2 HAEC ST 5 Y R we H2ES TR AU

11.4.3. Python g+ & AW

Python 3t&= 7P HTTP 2 o2 353 F AU E0l 2+ 23] 4154 context 2 H

AES A AA w7 AF=2 g5t g7t 3E2d Y-

context @ HA E = = 7] €] £ o] 9l= Python S =%}

request 542 3 =451 Flask request L HEAEE ¥ 33 .

Eo]2+ 23o] CloudEvent 2 B A EQl A F WA 24 cloud_eventr} A€ F Y}

Mazt= AL AE 9 HA Eo A 2E CloudEvent dlo] g o] A A3 4= &t}

l‘ﬂ
lT1

2E QHAEY o

def main(context: Context):

The context parameter contains the Flask request object and any
CloudEvent received with the request.

print(f"Method: {context.request.method}")
print(f"Event data {context.cloud_event.data}")
# ... business logic here

11.4.4. Python 35 w3l gt

€ Flask o) A she RE @S WBS 5 AF5Uh 55 T A2k ol el & @2 Flask 4]
ol 24 TEA|57] Wik
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https://flask.palletsprojects.com/en/1.1.x/quickstart/#about-responses

1111 ?sl Hul %}g\_ 7]-0]1:_

o A

def main(context: Context):
body = { "message’: "Howdy!" }
headers = { "content-type": "application/json" }
return body, 200, headers

F5E A B2 A} S TES B 24 % 3% S ghow 44Y & AU

11.4.4.1. CloudEvents v}3}

NEA= @event v 3 o] H & AHE-3t] SHS U 7] Aol &4 uk3t k-2 CloudEvent= H 313
of §+& T EA oA ¢ 4 AdFU.

q

@event("event_source"="/my/function”, "event_type"="my.type")
def main(context):

# business logic here

data = do_something()

# more data processing

return data

o] dl Aol A = "my.type" 3 7} "/my/function” A2 E A1-83}o] CloudEventES S 3o 2 By
Ut} CloudEvent data <-4 & vt3l s data H4=2 A& ). event_source 2 event_type dl 2] o]
H £A42 A9 A9y

11.4.5. Python & g2 E

ZAFrE A Python 35 222 HEET = 9l
H2AEE A &3} test_proxyc.py < o] E 35 o]
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4
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Python g5 Bl 2E 2 2A0A AYstad® Do d F4 F52 AAslof Fuoh
I $ pip install -r requirements.txt
ZEAX

1.
test_func.py 3t o] 234 59 EHE o] F P

2.
HEE A3

I $ python3 test_func.py
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http Sl event E&] 7 5 257 LT L ER 785 25U

958 7=

fn
|— README.md

— func.yaml ﬂ
— go.mod @

go.sum
handle.go
handle_test.go

func.yaml 74 319 & ou]|A] o] 53 YA XZE & A4 5= Wl AHEFY -
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I $ go get gopkg.inf'yaml.v2@v2.4.0

1153.Go g & AR

Knative(kn) CLIZ A} &3} 34 =2 A EZ A A5 o CloudEventsol] $H35l= T2AE == 71
3t HTTP @ 4o S g3l Z2AEZ AT 4 A5Uth Go $H+=+= HTTP 23 =+ CloudEvento]

@3
o3 ERAH A ool wEt g Y-S AHS-st] YT

11.5.3.1. HTTP 2.4 9] o|3) Ea] AR I

E0] 9= HTTP 2 ¥ o] A5 X # Go Context S R WA w7/ dFE ALl 52 553 o
< http. Responseerter 2 http.Request M/l HAFZ= ALY EF Go 7]1&S AHE-5le] Qo o
Al 235kaL gHroll ti gk a3 HTTP 39S 2433 + A5

HTTP $-9] o

func Handle(ctx context.Context, res hitp.ResponseWriter, req *http.Request) {
// Read body
body, err := ioutil.ReadAll(req.Body)
defer req.Body.Close()

if err != nil {
http.Error(res, err.Error(), 500)

return

}

// Process body and function logic
/.
}

11.5.3.2. 289 = oMl EI A EF A3 &5

7} 52151 CloudEvents Go SDK o A] oI EE 3&3 ). 352

.

lrl

oldl

= A

Eolee E2%
HE §J5 AW

>
°b° 1m

mlo
i
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Handle()

Handle() error

Handle(context.Context)

Handle(context.Context) error

Handle(cloudevents.Event)

Handle(cloudevents.Event) error

Handle(context.Context, cloudevents.Event)
Handle(context.Context, cloudevents.Event) error
Handle(cloudevents.Event) *cloudevents.Event
Handle(cloudevents.Event) (*cloudevents.Event, error)
Handle(context.Context, cloudevents.Event) *cloudevents.Event
Handle(context.Context, cloudevents.Event) (*cloudevents.Event, error)

11.5.3.2.1. CloudEvent E&] 7 9

=
4}

tlolE &4 JSON Extgo] ¥4 ZH$-= olil ey Ag Yt

{
"customerld": "0123456",

"productld": "6543210"
}

o] elolg ol NA L5t Feh5-= o[t E HolE oA £S5 viFst= 7x2E H 9

g g AE F=x 7ol =

i
]
1

A

13 Sol e

off
rr

ol E oA dlo] el S 7 Ao} FLith. the ol A o4 = Purchase 725 A8 i th.

type Purchase struct {
Customerld string “json:"customerld™
Productld string “json:"productid™

}

func Handle(ctx context.Context, event cloudevents.Event) (err error) {

purchase := &Purchase{}

if err = event.DataAs(purchase); err != nil {

fmt.Fprintf(os.Stderr, "failed to parse incoming CloudEvent %s\n", err)
return

}
/

}
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T = Go encoding/json 3| 7] X = A} &-3}o] Hlo]E w|d J Ao 7 Fa 9t o|HlE) FFH JSONO
= ‘—’%‘HI’\U‘ T dFHH-

func Handle(ctx context.Context, event cloudevents.Event) {
bytes, err := json.Marshal(event)
/.

}

11.5.4. Go §5= kst gt

HTTP 839 9l&] ExjAR g+ SHS A3 43T + dHFUdh Go http.ResponseWriter & At
83t o] AL FHIEF F+E TS F A5

HTTP $-59] o

func Handle(ctx context.Context, res hitp.ResponseWriter, req *http.Request) {
// Set response
res.Header().Add("Content-Type", "text/plain™)
res.Header().Add("Content-Length", "3")

res.WriteHeader(200)
_, err := fmt.Fprintf(res, "OK\n")
if err != nil {

fmt.Fprintf(os.Stderr, "error or response write: %v", err)

}
}

Zao T olwE 93 Ea]yq 5t 3t oWl E = Knative Eventing A 28] 0 & ¥ X]3}7] 9]3] o}
A% w3sA] 227 error == CloudEvents wHatsh 5= Ql5Uth. o] 9 819 oWl EQ] 314 1D,
%3k Source 3! Types M’S"ﬂ"k Ut dolHE Ao X £ mapolA AY2 5 A5

CloudEvent €49 4

func Handle(ctx context.Context, event cloudevents.Event) (resp *cloudevents.Event, err
error) {

/.

response := cloudevents.NewEvent()

response.SetID("example-uuid-32943bac6fea")

response.SetSource("purchase/getter")

response.SetType("purchase")
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g g AE F=x 7ol =

// Set the data from Purchase type
response.SetData(cloudevents.ApplicationdSON, Purchase{
Customerld: custid,
Productld: prodid,
)
// OR set the data directly from map
response.SetData(cloudevents.ApplicationdSON, map[string]string{"customerld": custid,
"productld”: prodid})
// Validate the response
resp = &response
if err = resp.Validate(); err != nil {
fmt.Printf("invalid event created. %Vv", err)
}

return

}

11.5.5. Go &5 HIZE

Go 4= ATHA i%i H 2E3 §= 9J&F Yt kn func create & A8l S5 AAA ST o A
3 g 2~

AEE 712 22 A EE 2 71X 7|12 €2 E 7 349 handle_test.go 7 o] Yd&Y ‘3}- o]
£t go0) ve g 5 A
A 27 Abe
[ ]
OpenShift Serverless Operator 2 Knative Servinge] 28 2H | A X o] A 55U
[ ]
Knative(kn) CLIZ7} A X 5 o] 954t}
[ ]
kn func create £ 2183t +E A4 AFHT
EZZA X
1.
Fro HAE ZH E o] F3y o
2.
H2ES A3 g
I $ go test
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11.5.6. o5 &7

[ ]
F55 W sk
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127 345 74
12.1. CLIZ Abg-5to] @roll A A= & 74 o] oA 2

ol FelEol WX W A28l % 74 Wol A4R Holee] Axl2g S dgLth of HlolHE
o= wpeEs} 87 W) e 4 AUt Knative CLIZ AFS-3t A 215 74 YAML s}
AR sl FEOF o] AN LS YISO PHT 5 AT

A= D 74 Bl oA 2stelE F5E Ze2E 6] Lo} gtk o] 715 22
oM A ol AT 5 sl h

A2 Ee 7AW #ll QAT F e BF AA=T 5 1l

W A2 S} g W) E 7k A ok

e

*

tllo
X
o
o
rr
to
Ju

1211 428 5 743 ol i@ o5 AA =9 35

&

Rl b

kn func config B 3t @ 22 €] & AHE-5t] ol QA 28k A AR & 74 §& AL
FUS AR 7He @ Aole 74 W A 330 AR E g 8 iR U, 3L Al s &

g, 57t R AASH= Aol TEAUG o] 7152 AHE-8Hd 715 S8 S =El A4 "ol
WA =g = de volHE A2 5 AFUT

A

o
=

A 27 A

(]
OpenShift Serverless Operator 2 Knative Servinge] & 2H | A X o] AHFUT.
(]
Knative(kn) CLIZ} A x5 o] &1}
(]
FeE ARSI
EZ A

I $ kn func config
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T --path == -p 342 AHE-8t T

(&l

#2 ek the s fALE 220 AR

$ 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] 27k U5HE S ENA AL 5 Y ®
W BaEUT

rn

kn func config
|—> Environment variables
|—> Add

> 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—> Volumes
> 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

A el A}3): &4

o

i

] 3

K

ste] WA Abae A&
I $ kn func deploy -p test

121.2. 55 99 & A8l A28 3 74 ol thd T4 A= 53

2AE Qe E A

dsHg AEo] 28 ALg st Wa e A4S FAFUT oS So] &
A

L Remove: Remove a configured environment variable

| > ConfigMap: Add all key-value pairs from a config map
| | ConfigMap: Add value from a key in a config map

44 G fel e 2 ol B

kn func config 22l €] & A3 2 wivi A A o3} FA-E G4 5t o] Aot 2ol Hadt

el Ae g ok o). dA =S #4352l kn func config B Bt} 7R AQ <

499 A48 ST

ey
oX
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2
v
oo
o
i
o
d
L
v
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I $ kn func config envs [-p <function-project-path>]

T3

o

U,

5 Aol 2

rﬁ

73 WgE FrhsE W g

i
o

I $ kn func config envs add [-p <function-project-path>]

ot

oX
2
X
6]
o
E
i
il
2
A
o
)
B

&7 L

I $ kn func config envs remove [-p <function-project-path>]

yadslen oee g

o

T8 EF

I $ kn func config volumes [-p <function-project-path>]

ot

sheteln o U,

filo

T3

o

G 7o BES

3

I $ kn func config volumes add [-p <function-project-path>]
g FAEAA EFS AASEE O3S FPAUL
I $ kn func config volumes remove [-p <function-project-path>]
12.2. FUNC.YAML 35} & A} 835}o] b= =2 A E 1A

func.yaml 3} ol = $H= EEE]EJ o] ¥3stx]o] ,JK‘IAB} func.yaml o] A1 A 2 kn func
HWES AYT o AEH YU ‘ﬂl% E9] kn func build ¥ %3 & A3 34 build 2 =9] glo] AHg-HU .
ASo et 9EE S e P Wy 3*}%0}01 °IE1?&%}§‘§ & F dFYLL

l

12.2.1. func.yaml 2 =9] 24 37 H3 X

g 72300 API 719t 212 2 3t A RS AFSHA] Ro 2 $F A A 7hs @ 87 Wl
F=E 5718 5 ds Ut func.yaml 51 9] envs A=E T4 51 o] YL +J T & s

A 27 A

)
RS
[k

2AE2 Aok T
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f
i)
r (
ol
B
i
i
By
BN
QL
)
=)
v
o
-
o
o
>
op
R
L
v

I {{ env:ENV_VAR }}

ENV_VARS AHE 3= 22 87 ¢ M4 o202 np# o,

AE So] 27 AN AL T 5 Ax APIKEY ¥571 92 5 51 th MY_API_KEY
Aol Al e TFSHE F5 HolA A AL AFUh

name: test
hamespace:
runtime: go

envs:
- name: MY_API_KEY
value: '{{ env:API_KEY }}'

12.2.2. ol =4 37}

vl 28 Serverless o Kubernetes 54 & 5712 o= gyt 45 AH8-s1a 919] 9] g o]
HE 3ol @28 o AUl g2l A g3 ). 42 func.yaml 74 v} 2]
annotations A A o] F7}1gYt}.

5 54 7]

olf

ol T ¥ 744 A @ Abael YEUTh

4 0] Ze2E ) 3% Knative A ¥] 22 755 ® func.yaml 1o A 24 31 A
2ol A A A 5 QU Th AlH]29] YAML 5122 23 44 31711} OpenShift Container
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Platform ] &4 & A}-&3lo] Knative AJ8] 2014 F4& A 78l oF g o

]

Knativeol] /] A7 g 52 (d: autoscaling +41)2 A4 & 4 gl

12.2.3. @50l FA4 374

ool F4 e F7HE 5 AFUh dol 23 fAksl FAL Ak Wom BT FHE O
Sol 4 A 2 ol Ul e vEE o 8 E AZ s o K-8 a3

A 27 A

[ ]
OpenShift Serverless Operator 2 Knative Servinge] & 2H| A X =] AHFUT.

Knative(kn) CLIZ7} A X 5] o] 95Ut}

5o 13 func.yaml 92 Gt}

Z7}8 R E F24] o d3]] annotations A Ao & YAMLE F71¢ ).

name: test
hamespace:
runtime: go

annotations:
<annotation_names>: "<annotation_value>"

<annotation_names>: "<annotation_value>"E 4]0 2 nlF ).

g Sof Aliced] q F57H 442 e/ A8l Bhe FHES TS 5 A5
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name: test
hamespace:
runtime: go

annotations:
author: "alice@example.com"

A4S AZIUG.

29 52 Zy 2ol m 23 v 33 Knative A 8] 26 T4 0] F71g Ut}

12.2.4. 7t g4~

[ ]
g A7l
[ ]
A5 44 9§ Knative #4]
[ ]
A ol 9] g 42 #e o Ul g Kubernetes ¥4
[ ]

A1 Ao dl g Knative 4]

12.2.5. A28 & 4 Yol 5o = I A= F71

Ala" g —TL ol AN 23h= S Tl
Y=lo] = 7% kn func config t318 FE2E 2 932 A8st= A

12.25.1. A8 & EF5 02 nfQE

HOHS BFOE e EY 5 YUtk uotel vheERW FrolA A RAZ AT F A5
. ol 2 B3l ol g Fe2E dolE(el: FrolH AM Lok = URIZSS 438 5 A&

A 27 A

[ ]
OpenShift Serverless Operator 2 Knative Servinge] S & 2 FH o A X = o] A FUG.
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Knative(kn) CLIZ7} A X = o] 954}

3o AHg-3 func.yaml 92 Gt}

HEoE nRESE = 7 Al =89 gid] volumes A A4 t}& YAMLE

name: test
hamespace:
runtime: go

volumes:
- secret: mysecret
path: /workspace/secret

mysecretS t) 4 A1 Z29) o] F o2 thA Pk

LEX

tlo

d

it

=
=

2

name: test
hamespace:
runtime: go

volumes:
- configMap: addresses
path: /workspace/secret-addresses

A4S AZIUG.

e E sl = 7 2 % /workspace/secret2 o A gt}

F2 AZR S v eE}E W e YAMLE AHgFth

F7He .

T4 WL BFOR vheED F AFUTh T4 Bol vhEAE FrolA A A AN 2T 5

g%Uth ol & Ball @l Bad Fel 28 vlolEl(el: Gl A oA 230k s URI B52
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A 27 A

[ ]
OpenShift Serverless Operator 2 Knative Servinge] S & 2 FH o A X 5 o] A FUH.
[ ]
Knative(kn) CLIZ7} A X = o] 954}
[ ]
Fre AAFUS
EZ A
1.
ol A8 func.yaml 21 & g o
2.

EFOR vRESH = 7t 74 Wl disl volumes A A o] o5 YAMLS 71 .

name: test
hamespace:
runtime: go

volumes:
- configMap: myconfigmap
path: /workspace/configmap

myconfigmapS o 74 W9 o] 52 = A .

/workspace/configmaps 74 WS vl ESIE = A 22 vfF .
d& 59 F4& 74 ¥E vEsHE WA tha YAMLS A8 3o

name: test
namespace:
runtime: go

volumes:
- configMap: addresses
path: /workspace/configmap-addresses
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Hetow Fojd 7] oA 84 MFE AP 5 AdFUTh ol Al A AR AFA g2 dEd Al
T2 B3 37 A5z AN AT 5 dSUth o] = A& ALe] IDS} o] Al o] A ZE Zhol] o]+ o)
23S A= 782 5 dFU

A 27 A

[ ]
OpenShift Serverless Operator 2 Knative Servinge] S & 2 H | A x| 5 o] A FUG.

Knative(kn) CLIZ7} A X 5 o] 954}

5o AHg-3 func.yaml 92 Gt}

rﬁ

name: test
hamespace:
runtime: go

envs:
- name: EXAMPLE
value: '{{ secret:mysecret:key }}'

EXAMPLES &7 W< o] 502 dAlgy .

mysecretS thd A| 2R 9] o] 5o =2 AP

keyE /3 kol Wi 2 71 = oA F o

73 el @3 A1 A8 7]-3; 82 7t 3ol disl envs A Aol v YAMLS F71y o
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o) & o] userdetailssecret o] A A E A2 A} IDo] AA 251 H S YAMLS A&
Figah=

name: test
hamespace:
runtime: go

envs:
- value: '{{ configMap:userdetailssecret:userid }}'

a4

o

Ao

T Wom Fold 7] ol A B4 WSS 4S5 AFUth 29 b 74 Wel oAl AFH 3k
ABY Al G52 Fal B4 AR DA 2T 5 AFUT ol & AL A DS} 2ol 74 Wol AgH 7k
o oAz AR A ol 78

o
T

2

A 27 A

[}
OpenShift Serverless Operator 2 Knative Servinge] S & 2 H o A X5 o] JQFUH.
[}
Knative(kn) CLIZ7} A X = o] 95U}
[}
FrE AAEUS
ZZAA
1.
ol A8 func.yaml 21 & g o
2.
273 Wl shgat 74 W 71-gk <) 2 groll sl envs Aol Thg YAMLS 7k
c}.
name: test
namespace: """
runtime: go
envs:

- name: EXAMPLE
value: '{{ configMap:myconfigmap:key }}'
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1522 diA I
myconfigmap2 dl/} 4 W9 o]F o= diA g .

keyE /3 groll w2 71 = g A F o

o] & £o] userdetailsmap ol %79 A-8-2} IDo)| A A =512 H v YAMLS A8

U,

name: test
namespace: ""
runtime: go

envs:
- value: '{{ configMap:userdetailsmap:userid }}'

A4

o

a4

B 5 A4Uth ol o] AZglo] A 4H ke A
AU Th ol A Zgle] AR gt A Mol FAo] Ax 25k

SECCEEE!
A FrE Bal 4 W5 AR 2T
Ul 88 AFUTHe: ALg RSt 2AH dlolEl A E).

A 27 Abe
[ ]
OpenShift Serverless Operator 2 Knative Servinge] S & 2 FH o A X5 o] JQFUH.

Knative(kn) CLIZ7} A X 5 o] 954}

[}
[}
FreA8AEIT
Z2A 2
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2.
RE I3 AL A7 SR JHA 0@ RE A 230 O YAMLS envs A Mo 3715
Ytk
name: test
namespace: """
runtime: go
envs:

- value: '{{ secret:mysecret }}' ﬂ

mysecretS th 3 A| 2R 9] o] 5o =2 AP

o & £o] userdetailssecret o] A Fd 2 E Ag#} vl o] o] A4 2352 H o YAMLS
AHS- ot

name: test
hamespace:
runtime: go

envs:
- value: '{{ configMap:userdetailssecret }}'

74 Wol B8 HE ol B4 WFS AT 5 A&Uth 28 vk 74 Wl ol el A3 g
o A A 5 ol 4 WFE AN 5 AdFUh ol 74 Wl A48 @& ZAMe] FAlo
QA 23t ol F88 5 AFUTH: AHE AL 2 dlolE A E).

A 27 A

[ ]
OpenShift Serverless Operator 2 Knative Servinge] S & 2 FH ] A x| 5 o] JQFUH.

Knative(kn) CLIZ7} A X 5 o] 954t
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Z2A 2

3o L3 func.yaml 92 Gt}

2E A W g3l envs A A9 o3 YAMLS 3

e

BEE-R AL SR AFE 7HA
7Hd .

name: test
hamespace:
runtime: go

envs:
- value: '{{ configMap:myconfigmap }}' 0

myconfigmapS o 74 W9 o] g2 = A g

o] & Eo] userdetailsmap o AFH 2 E AL&-# Hl o] H o] AA| 25t A th3 YAMLS A}
3

name: test
hamespace:
runtime: go

envs:
- value: '{{ configMap:userdetailsmap }}

12.3.1. func.yaml?] 4 7}53 D=

func.yamle] i3] A== gd4-E A, dE g 22 o A5 o2 APt 23U oA ol &
FEE olF A ol &3 22 AHdS WA A8 FEoE MRS 22k sy

12.3.1.1. buildEnvs
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buildEnvs R =2 A} L3511 342 W51 3794
Yt} envs & ALg-3le] A3 3 W49 22 buildEnv & A
g sy

3ol A 24 buildEnv 848 488 4 25U th o o914 EXAMPLET o] 2= buildEnv 1 4]
= sl gol A TEY.

buildEnvs:
- name: EXAMPLE1
value: one

27 87 W40l A buildEnv W42 448 4% &Yt oS o Aol A EXAMPLE2 =
buildEnv ¥ =0 = LOCAL_ENV_VAR 27 37 W 4=9o] zlo] &g ).

buildEnvs:
- name: EXAMPLE1
value: '{{ env:LOCAL_ENV_VAR }}

12.3.1.2. envs

envs =2 AL ALk A AT 5 9k B4 W5 E AT 5 AFUT 84 95
A W os 448 & dFUTh

i
2
v}

2.
27 97 W) 29 B oA AP A U] 82 funcyaml BEolA 22 87
W5 Az ANe RPN L
3.
NAR w74 Wol AR 71-3k AolA AF Tk
4,

name: test
namespace:
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runtime: go

envs:
- name: EXAMPLE1 @)
value: value
- name: EXAMPLE2 @)
value: '{{ env:LOCAL_ENV_VALUE }}'
- name: EXAMPLE3 €)
value: '{{ secret:mysecret:key }}'
- name: EXAMPLE4 )
value: '{{ configMap:myconfigmap:key }}'
- value: '{{ secret:mysecret2 }}'
- value: '{{ configMap:myconfigmap2 }}' G

ol A A A5 87 A,

773 Wl AZH 71-3k BolA E@3E &7 .

A ZE 2] 71-3k ol A 7HA 2 &7 M Al E.

773 el 71-3k BolA 7HA 2 7 W A E.

12.3.1.3. builder

builder 2 =& oA o] v A & W ESH= H AHE-sh= A s AF FY . pack E+= s2i 9] g

CERAEIcH

12.3.1.4. Build
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2 WEsts WS vehd Ut local ghe #57H A 2d 2= Ege te
7t git BEol AR E @ AHgato] Zel2Eol WEH S-S g

build 2=+ g
te

HY o #oit 2 3

2=
T
2=

= '

12.3.1.5. volumes

volumes Z =& ALE-31HA TS o 9 o] (A A A 2oA] 7] 50 A 2T F A= BFSZ A AR
=

EERREL FAL B!

name: test
hamespace:
runtime: go

volumes:

- secret: mysecret ﬂ
path: /workspace/secret

- configMap: myconfigmap g
path: /workspace/configmap

mysecret A] 2 312 /workspace/secretol] A= BF O 2 nfEHU.

2]

myconfigmap 74 -2 /workspace/configmapel Q= 2502 nfSLEF T}

12.3.1.6. options

options R =5 A&31H A5 =AY H 7 o] m £A gl Ul g Knative Service 43S 33
F dFUh olgl g Aol AR o] AR GO 7| 4] AHEFY T

scale

min: 22 B4 £ th &7 ol Solo} gk 71 Bgke 09 k.

max: Ao A1 ¥ FYUth &57t obd F5elof itk /1R gL 0olm ol A&
o] &2 olm ek

|

78



metric: Autoscalerd| A A sl= W EE {33 Ao ). 7] 72l concurrency
EErpsE ARZT F+ AFUH

target: A0l FAH= 23 ol w2t wdS S A7)0 T AF AS AT
i) target 348 0.018 0 2 25 253 S AAT = A5
options.resources.limits.concurrency7l A4 = #] &&= ok 7] 2312 1009 Y ). o] 3¢
targete 71 2zto = AP},

utilization: 271 J3}7] Ao 3128 T4 &3 AL E(NE L)Y 1914 1007}
Ao HE 27l #2 AL F AsUT 71 232 709 Y o

resources

requests

cpu: Wl EH 571 Y AH o) tld CPU 242 2 F AT,

memory: Bl £ 37 = Aol digh vl 2 42 g Y P

limits

()
T
c
)

<
o
]
&
N
32
fir
ot

HojH 2] CPU 242 Al @Yy

memory: 8l X ¥ 37 = A ol 9] Wl glAx A @Yy

concurrency: &l B4 o] o)) A2l He B4 23 Fol tl@ o= A FAY
o 0nT ZAY 2 A5 gho] B 5 AFUTh 71 EZHL 00]1] o] A Fo] §1e-2 o
u g o

oo scale ¢4 749 oYUt

name: test
namespace:
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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

12.3.1.7. image

image 2=+ 33 &9 olv|A] o] S U= F AP UG o] FE=F oo gt FHT 5
Ut} o] 4% t4&-9 kn func build 5= kn func deployE A3 sl 3 o] v A7} A o] o2 A
Ay

12.3.1.8. imageDigest

imageDigest @ =l = 71 vl 22 o o]v]X] v 3| ~E o] SHA256 3l A 7} =g}, o] 3k
U7 sHA] v Al Q.

12.3.1.9. labels

labels B =2 AL-g-3ha w] £8 Frol a2 4%

1]
4
32
o)y
kJ
)

@olX A g Aol B HAT & AFUh T dlolA 4@ 717k Y= Aol Zel= WAL gho] MY
gy

labels:
- key: role
value: backend

27 37 Wy A ol &S AAY = IdFUH. o3 oA author 717} = dl ol &=
USER =27 37 ¥ 4=9] glo] U‘E‘%HE}
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labels:
- key: author
value: '{{ env:USER }}

12.3.1.10. name

BEg Wgstel $& T G5 oS WAT + AFUTh

12.3.1.11. namespace

namespace ¥ == 7 vl 5 = v 2ol 25 XA P o

12.3.1.12. runtime

runtime 2 =+ 7]5] A Ao derd(al: python )2 =78 Ft.
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