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17, OPENSHIFT SERVERLESS FUNCTIONS A 4
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® Docker Container Engine == Podman ¥l 3.4.7 o]4S A X H Yo}
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1.2. PODMAN 44

I2F AH oY & 715 S AR5t OpenShift Serverless Functionsol /] Podman$ A}&3 4= 954
t}. o] 27 ste] ¥ Podman A H] 22 A] 2Fsl ol A 4 6= 2 Knative(kn) CLIZ 4 3 oF 1 o}
A=}t

1. ${XDG_RUNTIME_DIR}/podman/podman.sock 2] UNIX 27 o] A Docker APIE A| &3} =
Podman A H] =& A] 2§ T}

I $ systemctl start --user podman.socket

T

23

o o] A] 2" o A o] A7 [run/user/$(id -u)/podman/podman.sockel 3!
4t

I

2. 7152 THFE W AEHE 37 W5 E 4P

I $ export DOCKER_HOST="unix://${XDG_RUNTIME_DIR}/podman/podman.sock"


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/1.28/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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I $ kn func build -v

1.3. MACOS¢j| x| PODMAN 4 A
AL AH ol & 7]5 & AH8-3Fel H OpenShift Serverless Functionsol] 4] Podmang AF&-3 4 9154
t}. macOSol| A o] & 4238 3} ™ Podman A 28] & A] 2+al 2 4 4 31 = 2 Knative(kn) CLIS 4 &l oF &
U,
A
1. Podman A] 2=®l & A A g} o}
I $ podman machine init --memory=8192 --cpus=2 --disk-size=20

2. UNIX &7 o Al Docker APIE A &3+ Podman Al 281 & A] 23] 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

3

o -3 2] macOS A] &g of| A o] &7l
/Users/myuser/.local/share/containers/podman/podman-machine-machine-
default/podman.sock ol ¢l %1t}

3. /1% P g HE 87 Wre 43 gd

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

4' 5‘:-15’: :zi?ﬁ_]E Tq‘_‘H]EiFI/] ],Hoﬂ/\:i =V XEEEHJE/\]—‘Q—O]‘Oq U(:)]Eg'% ]6301_0:] X}Aﬂ?}j—% ‘%ﬂ—l—?ﬂ
Gtk 22 UNIX &700f] th gk A o] ZAFH Yt

I $ kn func build -v
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https://docs.openshift.com/container-platform/latest/architecture/understanding-development.html#container-build-tool-options
https://access.redhat.com/documentation/en-us/red_hat_openshift_serverless/1.28/html-single/functions/#serverless-functions-getting-started
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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
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3

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

2 o

| HHN‘

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


https://access.redhat.com/documentation/en-us/red_hat_openshift_serverless/1.28/html-single/functions/#serverless-functions-setup
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I $ kn func run

Az AQA OgEdolA G55 APste P o

I $ kn func run --path=<directory_path>

~build 7 18 g ste] T2AE s S WA A RolE FEE AW 3r] el 71F o] v A JA

I $ kn func run --build
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I $ kn func run --build=false
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I $ kn func help run
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I $ kn func build
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OpenShift Container RegistryS Al-8-sl= 2= 4 o
I $ kn func build
g d

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

| m,m

—-registry = 7= A}-& 35l OpenShift Container RegistryZ 7] & o] u| x| g A AE T & Yol 5 &
Y
quay.io= A}-8-3}l == OpenShift Container Registry S o]2x7] 1= 7 & 4

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

| m,m

2.4.3. push = 1

--push =2 2= kn func build 5 & o)) F7}35to] S on| XS A FH O R WES T 3502 FAT
=~ o] 2~
T AR\ ]/] q—

OpenShift Container RegistryS A} &3l= = 23 9

I $ kn func build --push

help ¥ 2 AH-8-31] kn func build © & &<l thall 2HA] 3] Lot& 5= AFY
EERS L

I $ kn func help build
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® OpenShift Serverless Operator ¥ Knative Servingo] &2 2~ of] A x| ¥ o] ] F YT}
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= 1A
NI} shH o] +537F Bl A Git ol A 7hA 271 == A v el 28 5 A5l Git
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26.H|ZE oJMIEZ Al&stq vl xH & &
kn func invoke CLI ™ & & A}-8-3le] 27 T+ OpenShift Container Platform 2 2B oA =
FUTh o] BB & AHESt T AEstaL ol EE ZutE A Al
dFASA HZES FUAFULL FFE ZZE IE5= A2 T /T T HeE HEEd £8 3
th EYEHAA S A z2Yd @A o b HAEd {8 dy
AR &7 AR
® OpenShift Serverless Operator ¥ Knative Servingo] &2 2ol A x| 5] o] ] HF Y}
e Knative(kn) CLIZ} A X] & o] )5t}

o x=zAlEE A4 g A OpenShift Container Platformol| 4] o Z @] Alo]d @ 7|E} a2 = A)

o SZ5E B oy vz ok Tt
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I $ kn func invoke
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kn func delete 3 F & AHE-sto] & AHA S = AFUT o] 752 B ol 7ol askA ¥ A
&3t 22 2H Oﬂ EE

I $ kn func delete [<function_name> -n <namespace> -p <path>]
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zr2 func.yaml 214 ¢] namespace 72 & A4 €Y

2.8. OPENSHIFT CONTAINER PLATFORM?®] F7} 8] Ao~
® VR HYAXEZE FEFLE F
® |Intellij Knative & 221 2] vl &8 o] 2= o o] A
® Visual Studio Code Knative 2] 191 9] u}zl Z ) o] 2 5 0] %]

o A shE S ALgSte] o SelA ol A

2.9. O A

e Knative Eventingoll A &4 A& & 2P A L

1


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/1.28/html-single/functions/#serverless-functions-eventing
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A A s =g 7 AdFHTH 22 7 A 2Hl oA o] 9
3, docker &=+ podmanz} 7+& Z &

31 S HAAM g EE sl
Knative(kn) CLIE AHg-3te] 9 ZRAE W=g A2t FH 2 s 41 e + Ak
yth olg gt Ao g e A ES Hestyd Fel A7 AT 5 3= Git g 2A B £7]
S T2 A E o A2 FE ) glojok )
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® Red Hat OpenShift Pipelines7} & & 2~ of] A X 5] o} gl oj o} gt}

® OpenShift CLI(oc)7F A 2] 5 o] ) &Y ok

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

1. OpenShift PipelinesE 23] st g5 v £3l8] = 2 Ul d 27 o] 20 A TS 2l 25 A A 38l

oF g+ t}.

a. o]z gkl o A Source-to-Image& AHE T = Q) =5 s2i Tekton 22 A4 3y o

$ 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
b. Zto]zeelof $H4E vl & 4 3l == kn func deploy Tekton 2H¢] & A4 gy o}

$ 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

2. FFE AP
I $ kn func create <function_name> - <runtime>
3R ZRAES A Tt TRAES Git 2] £ Eald] 716t T 264 2 EA
Al el A

EdE /\F‘l%‘ -*r A=A FlsfoF G tt. o] Git 2] A E 2ol th e B B = ths @A
func.yaml 3} 5 o] Est= o] AH&H U T

=

4. g Z2A E | func.yaml st oA Git 2l ZA Ee]o] e S8 28 W M =S S 5tsies

T2 gdeol =gyt

git:
url: <git_repository_url> ﬂ
revision: main
contextDir: <directory_path> 6

12
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6. gE M EId YT
I $ kn func deploy --remote
B R g dho A smel 2295 e B B oS w493

=27 Aol g X ~Eelo] o e o= e A Bahebs o A4 7 EAHU O
HuEEre 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

7. & duolEstE ¥ Gits AFE-ste] A |73 AakS 7Bl al B ok kn func deploy --

remote & 2 t}A] A3 g}

3.2. 3= WA A A

W E S ) g xx 2 Wol Git gl 2A =2, &7, &9 " d 8 S A4 s}

o
R

ZelzgolA greus

o] g A=) A E AAHMoF FUTE 71— Z7E AHESE A w71 E AR T Z vt JlFy o nh
THA R vt EA R o] FEO e A5 st9l HAH Y E A S Z 87} 15 ok func.yaml -7
gt o A o] 2] &k vl /) W =2 %] 4 3} A1} kn func deploy & & 3} 3t/ S8 22 AR = S T

AHA 87 AHRE
® Red Hat OpenShift Pipelines7} 2] ¥ o] A x| 5] o] ¢l ofoF gt}

e OpenShift(oc) CLIZ A X g5t}

e Knative(kn) CLIZ} A x| ¥ o] 54Ut}

Hel

e

°
ot

Fo2

$ kn func deploy --remote \ ﬂ
--git-url <repo-url> \9
[--git-branch <branch>] \ e
[--git-dir <function-dir>]

13
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Q —-remote &) 15 AtgsH WEvt 4o s APy
g & It;repo-url& gt; < Git 2] Zx E2] ¢] URLZ w}# Yo}

g & It;branch& gt; = Git 7], 8] 2 == 79l o 2 vp3 Ut 7|2 270 2 A5 S A3}
E 4% ol 2Yas AvE & sy

@ “EAEY FE e e 45 <function-dir >2 §5E TF et E e 2 1
#Fuh
d2 59 bt 2EUh

$ kn func deploy --remote \
--git-url https://example.com/alice/myfunc.git \
--git-branch my-feature \
--git-dir functions/example-func/

14
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S} At o 25 22 A E o = gha -/ of] AR = func.yaml 9t o] X e o] QlF Yt

hitp 5! event =]/ 315 2% 5U @ E8l 728 25Ut

g8 7=

— func.yam! @)

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

F— main

— java

L— functions

|

|| [— Function.java @)
|
|

— Input.java
Output.java
L— resources

L application.properties

L— functions @)

—— FunctionTest.java
NativeFunctionIT.java

olm A o] F 2 HALER E AA o= H AHSEHU T

®9

POM(Project Object Model) 7} of = &
Yok ol B g £t ThE FE FEE 2T S Ay

1py
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fu
2
[
-
o,
o
B
i)
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o

4

<dependencies>
<dependency>
<groupld>junit</groupld>
<artifactld>junit</artifactld>
<version>4.13</version>
<scope>test</scope>

7f st e] ™ WA OpenShift Serverless Functions A A o 4] A4 ©&A & k538 oF gt
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</dependency>

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

</dependency>

</dependencies>

ofN

A=
&7

rlo

AR Ao Fol ger=gu,

9 g TR A E o= @Funq 4 o] 714 Java WA =7F L o]of it o] M =E
Function.java &} 2= v X & 4= lHF Ut}

@ ol =U AR AST S UE QR HAE A2 EehE o] AT

4.3.QUARKUS 3+ 5= A H

Z-= ol Eo) $H3lE Quarkus Z2 A E = 7hee HTTP 2 3 o] 838k Quarkus Z2 A E S
*3”%‘T A& YT Knativeo] 8195 oMl EE=HTTPE E3] POST 2302 HAEH R T 7% &3
BF 5= HTTP 83 & FAlstal 98 &+ AHFH

2= Quarkus 7F S &8 FH 9 el 29} 3 SE P YT

ERER

HTTP POST &% 93 BEio 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 ol 1} = customerld 2! productld -vj do]E] & 42413} A €
HolEyo

]_

off
rr
p]
o

o~
T

Quarkus g&32] 9

public class Functions {

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

}
}

T "l o] ¥ 2 ¥ 35l Purchase JavaBean S8 =& tf2 7 25Ut
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e Eal

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

}

43.1. 5% o

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

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 ®#o] 9l HTTP POST £.%:
$ curl "http://localhost:8080/withBeans" -X POST \

-H "Content-Type: application/json" \
-d '{"message": "Hello there."}'

17
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o F w7 A= HTTP GET 2%
I $ curl "http://localhost:8080/withBeans?message=Hello%20there." -X GET
e njloj gz 21374 9] 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 7 x3}% <159 2] CloudEvent ¢ B 4 E:

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

Functions =& 2~ ¢] withCloudEvent &<+ withBeans &<5=¢} 541317 CloudEvent © B4 E = A}
L35l 323 4 9 H5Yth 221 withBeans ¢} &2 withCloudEvent= dHtHTTP 83 o2 528 4
SeiER=

Functions Z & 2~ ¢] withBinary 4+ ¢}

o
mlo

Bl £ F dFsHTh
e njloj gy 21374 2] 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 ¢ X 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\"}"

4.4. CLOUDEVENT £4
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type == subjecte} 7+ CloudEvente] 4 & < CloudEvent<T> ¥ vt ¢l
5 o] *3} CloudEventBuilder 2t & A8 5= dFUh <T> F3 vi7f B 5= 3189 538 T shubodok
Gk

t}& of o) A CloudEventBuilder= 71 32 A2 == A& w3sls o AFEg U]

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();

S = AdFUSH == Uni<T > /3 & sk g
[e)

o Fybutolyy 1=y o = CloudEvent ¢ B A E S FAlst=
2] ¢152 9 CloudEvent ¢ H A E &) Hlo|H &4 08 AEH U

to

O A= ] HE5 & 7ML= S8 sy th

B

public class Functions {
@Funq
public List<Purchase> getPurchasesByName(String name) {
// logic to retrieve purchases

}
}

o HTTP 24 & T3l o] & 535t S ZRAAM 7l 558 £3et= HTTP SHol 4
Ay
e S0]2+=CloudEvent L EAEE F3) o] +4+5 3 &35 data Ao A o] E=o] X£31H

CIoudEvent S o] AAH Y
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45135849 +%

St 98 2 S8 20, FAE == byte[] 73 5 st = AdFY ok T35 712 {337 A H (4 int
4 Integer )& &= 5yt 3k Javaovns, §, &5, vl € 2 52 CloudEvents<T> #-3 5 33k o2
HAEL 7= JHFYTh

map, lists, arrays, < T > type nj 7H H &= of the CloudEvents<T > &3 2] CloudEvents<T> % JavaECDHEs
o £ A7 UEdE FEFL F AFHT

o A

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);

4.6. QUARKUS &+ g 2~ E
Quarkus &= AFTE A 222 HAET 5 951Ut kn func create S A} 8351 -2 AT
=

AR E = 712 22 A Ed= 7] & Maven H| 2~ E 7} 2315 CloudEvent /test/ T] 2 € 2] 7} 3}{514 . o] 7
StE|AEE I Qo wat 343 4 95U}

A 27 Av

® Quarkus F+E A AFHTH
o]
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57. NODE.JS g5~ 7l &

Nodejs g Z 2 A EE

T AFU 7]l =

n°1' ml

5.1 A .7 AL

[} T

ol
il

5 /N2ty ™ WA OpenShift Serverless Functions 24 @A & k& 3f oF gy}

5.2.NODE.JS st " &8 +x%

Knative(kn) CLIZE AF&8-3}¢] Node.js SFF-E A A T ] =

ZEHAE 12l Node.js Z24 E
St 2sUS L3 o 2= 571 func.yaml 3 A Yt o] 24l T

A AHgE YT

hitp = event £/ §4 wF U d J &8 728 25Ut

pe

HER 7=

— func.yam! @)
— index.js @

|— package.json @)
— README.md
L—test @)

—— integration.js
—— unit.js

func.yaml 74 31U & o] m| 7] o] 53 YA 2ELE AHst= dl AHEHUTH

—

ZEAEd = @Y IE WEY = indexjs vl o] E g ojoF gt

@@G

U}{U}X] —r7} = %‘%% F7he ‘/;
npm FE5A4 371 9

I npm install --save opossum
ZRAEVIESoR AEEY o] e F& FEE AAE HEeLY AE oY o]m Ao EgFP Yk

©® sdzuzEzadEsIF RS IR ATHYD,

53.NODEJS &+ 5= H X

Knative(kn) CLIZ Al-&3}o] 3t4= 2 2]
G HTTP 2o SHale =

= A sl= 49 CloudEventsdl] 83l Z24 E T+ 7F
=44 3ee
POST o2 ALE g 34 53 n% 52

2> t}. Knative 2] CloudEvents= HTTPE -3
HTTP oWl E & 213813 @y th

Node.js &4~

A HTTP 8.4 ¢ AHgshe] 559 4 g1tk Sol 2. 8.3 o] 2154 context &
HAES A A U s Y
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5.3.1.Node.js AH| ~E o B A E

4= context SEAEE X A w7 52 A Fsle] 32H UL o] SHAEE= S0 9 =HTTP &
AR Ul st AN 2E AT

A" X2E Q HA E 9] o
I function handle(context, data)

o] FHAEHTTP £ WA=, 83, HTTP ¥, 83 BRo2 A4d nE g FAY £ 67 X
stg Yt} CloudEvent 7} £ 31H E9] 2 = 2 % & context.cloudevent = /\}%’3}04 MM T S
CloudEvente] S0 = A 2HAE AU XAE 9 HA Eo o743t}

5311 AHXAE QHAE YA =

context © B A E o] = ©| o] H 3L 4283} oL CloudEvent= ¥H3ls}
cloudEventResponse()7} 3l &4 o

fr

@ A=

Knative Al =8 of| A} A H] 2= vl L E $H57} CIoudEventE HUYE oHlE B2 A o8] &= 45
HE7e &9S &Y & 90l CloudEventsl 75 B2 7|7} o] o]l EE A 2] Fth

// Expects to receive a CloudEvent with customer data
function handle(context, customer) {
// process the customer
const processed = handle(customer);
return context.cloudEventResponse(customer)
.source('/handle’)
type('fn.process.customer’)
.response();

5.3.1.2. CloudEvent d] o]

Eo] 2= 9 o] CloudEvent¢l 3¢ CloudEvente} &
I HFE A FHUT o & 0] oY &4 o33
T = A o3 2ol gy

HEE GolE 7t oM ECd A FE25H F A
FAHg JSON #21< o] * 35 CloudEvent7}

{
"customerld": "0123456",

"productld": "6543210"
}

F =49 o context & B A E t}-&o] §F=ol the T WA vjsf H4E= customerld 2 productld <54 o]
21 = JavaScript £ B4 E 71 Ut}

A% o
I function handle(context, data)

o] o A ¢] data v} 7]l ¥ 5=+ customerld ¥ productld <4 S 3 3} JavaScript 2 B4 E Yt}
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57. NODE.JS g5~ 7l &

5.4.NODE.JS &= w3 gt

e fF RS JavaScript £ 3 & wreet AU wEe ghol glS ¢ s Utk eherol] whek ghol A H A o
3 A7 EA A ko §221= 204 No Content 2 &< wh5U T

3} 3k = o) ¥l E E Knative Eventing Al 28] © & FA]817] 9] &) CloudEvent 5=+ Message ¢ 24 E
E W3 AdFUh o] A9 /@A CloudEvent W A1 AFFS ol atal +8 & H 8 7F gl Tth
ety ol sy 2 /e AE ARE 252 SHo2 AFgYTh

£

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

}
}

5.4.1. 3| ] wist

NAT 5 dgUh ol g @

ﬂl_u
Qb
)
rr
4
i
)
]—o{n

return $ 2 4 E o] headers £/ & 3=7}35te] S 9o &
Zo Ut o2 AFH YL

SH st 9 4

function handle(context, customer) {
// process customer and return custom headers
// the response will be '204 No content’
return { headers: { customerid: customer.id } };

}
5.42. A4 7= vish
statusCode <4 < return ¢ B A Eof Z718le] &R0 A vidd A I =2 AT 4 95yt

e 512 o

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

e BEE Gl A A E o A SHE 2 Rl o

%
(i
o
w
RS

x2,
o))
i
v

o % el =9 of

function handle(context, customer) {
// process customer
if (customer.restricted) {
const err = new Error(‘Unavailable for legal reasons’);
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err.statusCode = 451;
throw err;

}
}

5.5.NODE.JS g H 2E

Nodejs 3= A FE A 24 2 €| 2E S 4 245Ut} Kkn func create £ x1-831o] 342 A4 T o
ul E
[e)

= 2=
— = T
AREE7E Z2AEd =3 7HA 1t &9 3l S HEEVE 23E HAE ZH 7 dFY

AR &7 AR
® OpenShift Serverless Operator & Knative Servingo] 2 228 o] A ] & o] 95Ut
e Knative(kn) CLI7} A X] & o] )5t}

® kn func create & A} &3t &4E A A HFYTh

1. a‘]—/\_/] E]]/\E E]}]i o] %1—1,] ];}_
2. HZEE A gyt

I $ npm test

5.6. o} &

® Nodejs AEAE @ HAE Zx AP E FEIYAI L
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67%. TYPESCRIPT &5 711 ¢

TypeScript 3t T2 A EZS A3 T AT =8 0
FAFUT A7 e 25 Y vretE §lE B e =

7F2FE UG
6.1. AL &+ A3}
o F5E s)wralel ™ M A OpenShift Serverless Functions A% @A & k&3l oF &y ).

6.2. TYPESCRIPT & "H &3 =%

Knative(kn) CLIE AF&-5}o] TypeScript StFE AA S W] T2 A E U dH e = k4 2l TypeScript =
AL FHUG §U % 9= 58 P S vl AH§H = 37} funcyaml 51 ¢ o

http 2 event E8] 7 ¢t 2% A3 ) 28] 22 z2H5U T

g8 7=

— func.yam! @)
— package.json g
package-lock.json
README.md

sr

C

| L—indexts @)
—test @)

—— integration.ts

—— unit.ts
L tsconfig.json

func.yaml -7 9} 2 o] #] o] 53} YA LE P E AA st vl AHSH YT

o9

] Z 2] package.json 9} o] A FH F440 0 2 A3 ¥ A 5T o2 TypeScript Z 2 4] E o A
S AN T B % FHE B4 5 A

npm FE5A4 371 4
I npm install --save opossum

AE LSO R WETH o] G F5 G2

rlo

A E ety AE oY ol m Aol 2FH Ut

® =

@ sdzHzEzaREsIF RS IR ATHYD,

A E o = handlez} = §&<+E U ® W] = src/index.js 3} o] X 3F5 of of ghu o}

Knative(kn) CLIZ Al-&3lo] S 22 A E 3/‘4 & uj CloudEventsol] $938tE T2 E =& 7hH3h
=

HTTP 239 g8l T2 A EE A A S 4= gl th Knatived] CloudEvents= HTTPE E3) POST &
HOoZ AFHERZ I 73 EF FAEH= HTTP oW EE #4134 9 Yt
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i

ZhHs HTTP 2.3 S AF&31o] TypeScript 342 328 4 Q= 8 o] Al
3z

context S EA EE X WA /) AFE AL 3] 571

214Ut
zgch

6.3.1. TypeScript A€/ ~E 2 5

lo?
J-*_-',
|

1
ox
2

3

342 5252w context S BAEES H WA USSR ATFUT AHEEE QB A Ee)
A 25 S0 9= HTTP S 4o ol gt A2

AY2AE Q HA E 9| o
I function handle(context:Context): string

o] AR E=HTTP 83 WA=, 83, TTPHVH S ERFCEASH RE ALY FAE E=dErt =
&=l t}. CloudEvent 7} 3 —LU‘ =] —EE—O% = 932 context.cloudevent £ A}%S}Oﬂ] WA 2T F Y EE
CloudEvente] E0] =0 2HAE ALY 2E Q BA Eo| AFg 1)

6311 AYX2E QHAE YA =

context ¢ B 4 E o = ¢ o] § 72 4235} aL CloudEventE 433}
cloudEventResponse()7} 3l &4 ok

fr

@ HAM =

Knative Al =8 ol A} A U] 2= vl L H $H7} CIoudEventE HUYlE oHlE B2 A o) &= 45
H7e &9S &AdgY . &90] CloudEventsl -5 B2 7|7} o] o]l EE A 2] 1t

AY2E QHAE WA E d

// 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();

6.3.12. Ad2E {3
TypeScript 3 A 2] g d &

SERESE R

o

Zeoll A}2-517] 914 e §8 S W Ry T

// 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,
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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;

6.3.1.3. CloudEvent dj o]

Eo] 2= 9 o] CloudEventel 7 ¢ CloudEvente} &
I HFE A FHUT o & 0] oY A o33
T = A o3 2ol gy

HEE golE 7t oM ECd A FE5H F A
FAHg JSON #21< o] * 35 CloudEvent7}

{
"customerld": "0123456",

"productld": "6543210"
}

=4 v context © HA E thZof 3ol tf 3 = WA mj 7l Wi4== customerld 3! productld <% o]
A& JavaScript L B2 A E 71 FU )

A3 ol
I function handle(context: Context, cloudevent?: CloudEvent): CloudEvent
o] o #| 2] cloudevent v 7] *H 4=+ customerld 2! productld <% o] Z3$HH JavaScript L B4 EQIyth

6.4. TYPESCRIPT & wk3k 7t

T &gk JavaScript F 8 S WSt A Y vk gho] 918 ¢ AF U T fh ol vk o] A A = A oF
A7t EAE A o™ 54+ 204 No Content 218 ®+51 T}

(S
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T3k = o)Wl E & Knative Eventing A] 228 & 2 SEA]517] 93 CloudEvent I=+= Message 2 H 4 &
£ W8 5 AU Th o] 39 /A CloudEvent v A7 A2 o] 35t 8 2 B a7t g4 oh
HhstE ghef sol W 7 dH AR e FE2E SHSE dS5g Utk

o

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’

6.4.1. 8 A wkek

return 2 2 4 E o] headers &4 & F713l S H g &

Zoll v sHez AFgYrh
SH st 9 4

il
ﬂ.l_u

N
et
+
32
o))
i
O
o
i)
o
g{
nj
rr
A
e
(it
}o{.

export function handle(context: Context, cloudevent?: CloudEvent): Record<string, any> {
// process customer and return custom headers
const customer = cloudevent.data as Record<string, any>;
return { headers: { 'customer-id': customer.id } };

}

6.4.2. Ay == uish
statusCode </ < return Q. B A Eof| Z2713}e] & Ao A vi3le A =2 AT 5 YU

e 512 of

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

e BEE Fael A A E o A S 2 Rl o

%
(i
o
“
S

x2,
o))
i
vl
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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;

}
}

6.5. TYPESCRIPT &< H| £~ E

TypeScript gt A FE oA 2 oA H 2ETS & 9}%14 t}. kn func createE A} 4314 342 W1
A= 7R 22AE = E 7R b ek &9 9 S Hl2EVE X3 H AE Z 7 lF U

A\

AR &7 AR
® OpenShift Serverless Operator % Knative Servingo] £ 2 2~ of] A x| 5] o] ] F Y}
e Knative(kn) CLIZ} A X] & o] ) &Yt}

e kn func create = A8 3lo] Id+-= AP S ok

1L o]l QI AEE A3 stA] @& A9 WA TH5A4S AT
I $ npm install

2. G HEE ZHE ol FH Y

3. HZEE A gyt

I $ npm test

6.6. T &7

® TypeScript A€ ~E QB AE #x AYAE FZ3H4A S
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77%. PYTHON &< 7 &

T8

OpenShift Serverless Functions with Python& 71 Z2]H 7|5 A& d Ut 7<= =28 H
V5 e RedHat S2E 4 Kul 2 2 AHSLAYA A AR A o 15502 &
S g R gt mheb TR BN AL S AL A ek g ol
St 715 S AHESHHE 35 Al F 7S 7] o] & 4 Slof i JJr’(é ol A L7 o] 755
HaEsy =AY S gy

Red Hat 71 2] H 7]%5-2] <191 W 9lol] vt Aal & W 8- 712 223 /1% A9 ¥
CEY EXERES

o 1= ststel ™ A A OpenShift Serverless Functions A4 ©A & €8 8 oF 3 o}

7.2.PYTHON & dl &3l 73

Knative(kn) CLIZS A& 3}o] Python 3t-5 Al S o Z 24 E t]d g 2= Ay 2l Python Z &4 E 9}
A4 o} Python %‘—’F‘C F7ko] Al gk Abgto] A FUY T F A S 8 A2 224 E o] main() &
func.yaml 74 s} o] £ 5 func.py 3 do] 3= o] k= A YUch

o

7l k2l = B =2 requirements.ixt Y o) A FH EEAH O ® A IR UL FrrEL FJELe TE
Python Z2 A Eo 712 ¢ JFUTH Z2AEVI w2802 e o] gt T&HAo] Add H

EFQ] 7" o] o] m] A of] 23t
http & event E&] A 3¢ 7 A 8 F+2E Z2HF YT

dER TF=

fn
— func.py 0
F— func.yaml 9

— requirements.txt @)
L— test_func.py

£ 24 st d A E Y

TFE Python Z2 A4 E 9] 9l= 214 & requirements.ixt 9L of] 7] e} & 55 F719 5 d5Y

o}

6 909

Fare) 27 HAEd A8 T 4 Qe e B9 HAES T dsy .

7.3.PYTHON S+ & AR
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https://access.redhat.com/support/offerings/techpreview/
https://access.redhat.com/documentation/en-us/red_hat_openshift_serverless/1.28/html-single/functions/#serverless-create-func-kn_serverless-functions-getting-started
https://access.redhat.com/documentation/en-us/red_hat_openshift_serverless/1.28/html-single/functions/#serverless-functions-setup

7% PYTHON 4= 7l

Python &4 A3t HTTP 83 o2 523 & 9J&5Yth
E A WA v AR ARE S S S H YT

il

o] Q= 8 o] =41 = context 2 B A E

context 0 B A E = 5 7] o] &4 o] 9l &= Python e =gy}
o request &4 & 34 251 Flask request 2 B4 EE ¥ 33t}
e Sole+= 2%c] CloudEvent @ B4 E<l 79+ A &4 cloud_event”} 2 9 5 U ot

Matl= AY A~E @ BHA Eo A ZE CloudEvent g o] Bl o] A 28 4= 9) &1 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

7.4. PYTHON g} <= w3}

ai

mlo
(.

4 Flask o4 A Qshe BE 2
44 22457 W E G T

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

ok

Fre g 323 due S 228 B 23 9 34 S e A4S ¢ sy

7.4.1. CloudEvents u}3}

7l ¥k 2} = @event W] = ]01 B & Al§38to] SH9S B 7] Ao g wksk 248 CloudEvent® W 3hs)| o &
S 3EAAA LE = dFYUH

S

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

# business logic here

data = do_something()

# more data processing

return data

o] of A ol A = "my.type" & 7} "/my/function” & ~2 A& 31| CloudEventE & zFo 2 Byt
CloudEvent data <4 2 7F3l¥ data ¥+ = 474 g Ut} event_source % event_type t =& o] § &7
= A8 Abe Y o
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https://flask.palletsprojects.com/en/1.1.x/quickstart/#about-responses
https://github.com/cloudevents/spec/blob/v1.0.1/spec.md#event-data
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7.5.PYTHON &= H| £~ E

E o A Python &4 & 222 HA2ET
= A &3} test_proxyc.py o] 3

5

Python g2 71 H| 2 E Z8 ) ¢ 2= unittest Lt} B 2 of w}e} th 2 H AE 28 ¢
UER RIS

AHA 8 AHRE
e Python F4 el 2EES 2 A Atz F2d 2 F29 423 0F Fyth
I $ pip install -r requirements.xt
A=}
1. test_func.py ¥ Qo] £a5 0] E2 2 o] BT}
2. Hl2EE APyt

I $ python3 test_func.py

7.6. U T

o = W ow vz

ok
il
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https://access.redhat.com/documentation/en-us/red_hat_openshift_serverless/1.28/html-single/functions/#serverless-build-func-kn_serverless-functions-getting-started
https://access.redhat.com/documentation/en-us/red_hat_openshift_serverless/1.28/html-single/functions/#serverless-deploy-func-kn_serverless-functions-getting-started

874 . KNATIVE EVENTINGS]| A 3= A1-&

87. KNATIVE EVENTING 9| A &= A&
st OpenShift Container Platform £ 2] 22 ¥ o] Knative B 22 vyl TP Uth E0] Q& ol EES =4
g 5 =2 342 Knative Eventing 74 820 A48 4= 5yt
8.1 7 %A 3L A}Ralo] oWl E AXE Foo] A4
3}~ 1= OpenShift Container Platform 2 2] 2~ F ol Knative A} H] 2~ & u)] & 3 1 t}. OpenShift Container

Platform §] £& & AFE-3te] o]l E &5 AT o dd LZofA] o|HEV AL E =28 -5
AT AdFYh

A 27 A

® OpenShift Serverless Operator, Knative Serving, Knative Eventingo] OpenShift Container
Platform & 2] =¥ o A X 5] A HYTh

o I EEo] 2IAT FAWA WO gk,

o =2 A EE AA I A OpenShift Container Platformol| A o Z2]Alo] A 2 7 YJaz== A
deted Adgt dd g Ao e Z2AE AN 2T 5 dHYTH

T

[ ]
ol
il
off
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9%.FUNC.YAML?] <= Z 24 E 74

funcyaml.ﬂro‘ﬂ]%ﬁu Z 2 A E o] LAl o] L o] O"‘HE} func.yaml o] X]7d & k-2 kn func & &
AL A}Q%HE} o 2 So] kn func build %2 < 213 311 build 2 = 9] glo] A} &H Ul A%
Uﬂ}ﬁ}‘ﬁ dE U Es R UFZ oy S AFIT F AF YL

9.1. FUNC.YAML?] 74 71538 I =
AFUT a2 5 o B &

func.yamle] gl ol I == 52 A4 W 9w 23 ) 25
£ olu] A o] g3 2o A S 3

9.1.1. buildEnvs
buildEnvs 2 = & A} &3517 = 2+ 7d

envs £ Al8-31e] A3t H4ol E2] buildEnv & AF8-31e] A4S HE4= 3 HERY
SEcA =

wol A 24 buildEnv W22 44 & 4 9%tk the ol Ao 4 EXAMPLE1 o] 2= buildEnv 1 <o &=
stibel ghol 24 @9E Ut

buildEnvs:
- name: EXAMPLEA1
value: one
27 37 W0 4] buildEnv ¥ % AR = dFYh thE o olA] EXAMPLE2 2}+= buildEnv ¥
4ol &= LOCAL_ENV_VAR =7 37 W4 9] gro] &gt}

buildEnvs:
- name: EXAMPLEA1
value: '{{ env:LOCAL_ENV_VAR }}'

9.1.2. envs

envs I ==
HLtﬂ o7 é

Frof] e @ ghol A A FUTh A4 g Y82 funcyaml Dol A 24 37 WS
%

name: test
namespace: ""
runtime: go

envs.
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9%.FUNC.YAML?] gtF 2 A E 74

- 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

>
I
N
Lo
N
&i
o
2
X
)
Ri
oﬁ',
27
ol
X
|

QD000

9.1.3. builder

builder 2 =+= gt 5o| A oA & H =51= H] AFE3l= A2 APt} pack £+= s2i 3H2 35183
Sh=3

9.1.4. BUILD

build 7= = -8 WESHS W& el U ¢t local & B4} A suo] 2H2 U= e
_]
o

BT gt S git BEo) A E G AHg el G5t FH2E A EHASS e o

o of ZFo] A E A RAA 7] 5ol Al 2T = EFSE A Y

name: test
namespace: "
runtime: go

volumes:

- secret: mysecret ﬂ
path: /workspace/secret

- configMap: myconfigmap g
path: /workspace/configmap

Q mysecret 2] =31 -2 /workspace/secrete] )= EF O 2 vl EH U

Q myconfigmap 74 W-& /workspace/configmape] 9= 2§50 2 vl Eg U
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9.1.6. options

o] o] 8+ Knative Service £4 & +4

ol
oL
et
4
%2

options Z =& A§-5tH 245 AL 7 Zol mjzd 3
oF

FUT olE T gl A4 H

® scale
o min: H 4 BA) FJUTh &47) obd B elok itk 7 gk 09U Tk
o max: ol BAE YT 77 obd GG of k. 7 £ 412 001 o] = A $ho] gl

< g

o metric: Autoscalero| A A st= W EE /-3 S A 2 gt} 7] 2 %52 concurrency ==
rps= AH T & AdFYTh

o target: Ao FAIE = 8 Fo wet WS 4T A 7)o of
target 542 00180 & H5 2548 (S AT & AFUTh
options.resources.limlts.concurrency7} AR A &= g 7] 2321009 Yt o] A5
targeto 7| 230 2 A gy

o utilization: 2A1 Y Y 3}7] Aol 5] &
T AaTHABE AR F AFYLE 7 232709 Y ok

® resources

o requests

)
o

m cpu:vf £ E 7 = HEl ol o tigk CPU 2] g 3 Yo

= memory: W £ E 7 Sl HH oo tigh W] it e ¥ Ay
o limits

B cpu i £ H U = HElolH o] CPU 2l &2 Al Y

= memory: W 29 3571 = Aol Y W2 2l A Ay
5

Aol ola) A= T4 &7 ol thE &t

= concurrency: @ = .0
FUTE 712352 001 o] = Al gho] YIS v gyt

aAY 2 A5 ghol A 5

32

<2 scale 34 A 9] oYy

o}
name: test
namespace: ""
runtime: go
options:

scale:

min: 0

max: 10

metric: concurrency

target: 75

utilization: 75
resources:

requests:

cpu: 100m
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memory: 128Mi
limits:

cpu: 1000m

memory: 256Mi

concurrency: 100

. ceded o F8T F AF
o] 7%~ t}<-9] kn func build === kn func deploy = 2 &) 5} &= o] m| x| 7} A o] B0 &2 A HY

9.1.8. imageDigest

imageDigest Z = ol = gt=7} v 22w o m] #] v Y 3] 2 E o] SHA256 3 Al 7} £ U T ©] %

847 mhAI Al @

§\1
rlo
(E
o

9.1.9. labels

labels Z == AH&shd vl 28 bl Sl S G S = s

W

el A A7 e e 48 4 A5 U Th ohg ool A role 717} Q1 o] ol backend ol 47 &
fyh

labels:
- key: role
value: backend

SY T g8 ol oA ZgA 7] 7k Qi @ o] ol = USER =

oy

labels:
- key: author
value: '{{ env:USER }}'

9.1.10. name

name =i §49] o] B8 % o gtk o] F v E A] Knative A ¥ 9] o] B0 7 AL&HY T o] %

m\L
[

9.1.11. namespace

namespace Z == 37 o 25 = U] Y 28| o] 2 & A A g o

9.1.12. runtime

runtime 2 == 7| 5ol t g 1o HEFQI(el: python )& =7 sy o}

St A API 7] 9} 2o 23 W E A HA5HA] o A SN AHE 7He ek 4 Wl bl
S IAZE F71S 4 Yt func.yaml 31 o] envs Z =5 A 51 o] Y S ST = dHFYTH
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A 27 Av

I {{ env:iENV_VAR }}
ENV_VARS Al $3le= 22 87 ¢] M5 o] g0

2
o] 27 $7 oA A& 5= 2= APIKEY W
r EIEal

dE = | F7F D& 4 A5yt MY_APL_KEY H<4
o g e Tebd g el A AT S AU
G o

name: test

namespace: ""

runtime: go

envs:

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

903.F7l g A&
o T A FstY]
® Serverless gHpo| Al Al A8l 2 1A g o] A A 2=
o x5 &g dl gt Knative &4
o Adoly g A2 FE o g sk Kubernetes A

o = A A Ao o3 Knative A
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https://access.redhat.com/documentation/en-us/red_hat_openshift_serverless/1.28/html-single/functions/#serverless-functions-getting-started
https://access.redhat.com/documentation/en-us/red_hat_openshift_serverless/1.28/html-single/functions/#serverless-functions-accessing-secrets-configmaps
https://knative.dev/docs/serving/autoscaling/
https://kubernetes.io/docs/concepts/configuration/manage-resources-containers/
https://knative.dev/docs/serving/autoscaling/concurrency/

107 §H4oll A 3¢k 2 74 o] oA =

1074, ol 4] 2.9k 5 4 ol 4] 2=

7ol E8 ol vl XHH A A Y Hdolgo JA 2T 5 dF YT o] HolH & &
= o

=z}
= o
o2 vpeESA $7 W] BFY & 214U Th Knative CLIS A8 51711} 92 74 YAML 52 &
A sle] 2EOR o] AN 2B YO THT

e =g ol mf 2l oF Pt o] 752 20

kn func config tl 31 9 2 2] €] & A18-35ko] oA AA 28k A2 9 74
Oh AFE 7R Aol T4 Wt Al 23] 4R gk e, 31, A 7

FUth o] 7152 ALgE Fol A A2 5 AE Sl 2Ho 4%

o
o

A 27 Abg

® OpenShift Serverless Operator 2 Knative Servingo] £ 2] 2~E o A 2] ¥ o] )54

el

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

o YrEAHALU

Ei -path B p R AL AHE ] §F ZRAE YIS AT + AFU T

bl 9

ol

2. 5t q B0l 2% AHEslel o @ 4P L AP 68 So e EE AL
d 252 A5 ohe 3 A 2ol 4P

$ 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] 27nt= 3l GEYE N AR T F A= RE AYF T FEAEE o] Fdl= Y S
HolFUth

kn func config
|—> Environment variables

| |—> Add

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

3. A= Apsk

o
i

Fol W7 AL 2§ F o

Hel
ol

Hj

=
T

I $ kn func deploy -p test

10.2. 55 9% AL sho] A =13 8 4 wo] B3k §4 oAl 2
kn func config -2 28l & A F & wmict A st FAHE FA st o] A ol A e 2ol H 8 g A

< AdEsoF Ytk A& A st W kn func config & Kk A 4 9l FA & A st 5 A S
7<1 A =3 sy o).

o F4EBR WSS I G S

o I A0 & W E FUtetE W S Tl Iy oh
I $ kn func config envs add [-p <function-project-path>]
o St A B HFE A AGHYE TS Tl YT

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

o B A BES FUleE W Oe g S P
I $ kn func config volumes add [-p <function-project-path>]
o P AN BEFL AAGER 22 FYTYH

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

10.3. 4133 9 A Wof] 2F o2 g AA| 2= F7)

AZE @ g e A AFE L T 2EO B 2U1E S 9aUth /]2 A AUFo] 9= A
<2 kn func config 1313 f-2 €] W HH S AFR3E= A o] 54U TH



107, 4ol A Bk 74 ol oA 2

AL BFOR BT F AFUTh A A0 vleEY A FYZ Fol A AM 2T 5 A
Utk o2 E8l 3ol W g Zel2E elo)El(l: 3ol A o4l 238 of sk URI B2 )0l 2733 5= 3
HUth
AR 27 AV
® OpenShift Serverless Operator % Knative Servingo] &2 2~ of] A x| 5] o] ] HF Y}
e Knative(kn) CLIZ} A x| ¥ o] 54Ut
o IS AHAFU
A3}
1. k4ol A& func.yaml 3} S Yt}
2. EFO0 2 vlRESH = 7 A A8 9 th3l volumes A A o) T} YAMLE 7184t}
name: test
namespace: ""
runtime: go
volumes:
- secret: mysecret
path: /workspace/secret
® mysecretS i} A E 9] o] F o2 A Y T
e =S vlESIH = 7 =2 /workspace/secretS- o A § U t}.
A 5ol F4 AL vheES N T YAMLS A& 3 o,
name: test
namespace: "
runtime: go
volumes:
- configMap: addresses
path: /workspace/secret-addresses
3. 4742 A%
1032+ e BEF L2 v E
T NE BFOR U EEY F AGUTE 74 Rol nheEHY vk v P45 ﬂﬁﬂw % 5 A%
1%%ﬂ§%ﬂ§¢ﬂ%£%%ﬂiﬂﬂﬂﬂmﬂﬂ*ﬂﬁ“ﬂ o} 5= URI 2-3)ol) 442 4 9]
Huth
AR 27 AV

® OpenShift Serverless Operator ¥ Knative Servingo] &2 2~ of] A x| 5] o] ] HF YT
e Knative(kn) CLIZ} A X] & o] )&t}

o ALY
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1. g<Fo) A& func.yaml 312 & Yot
2. BEFOE nESH = 2t 4 Yol tisl] volumes A A o th& YAMLS 7k o

name: test
namespace: "
runtime: go

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

e myconfigmapS o3 74 W o] o] 502 A g

e /workspace/configmapS 74

A E Fol Fa T WL vhEES

name: test
namespace: ""
runtime: go

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

NaZor Aeld 7 gol A 7 i
Bl A] S A] 7] HaE R A 2~
M| 2~8= o) G838 S IS5yt

£ 44 5 AgUth 29 g Al=slel ol de] A4 ghe
& % AU Th o] 715 ALEA D) o] AlZele] A% H gtel

AR &7 AR
® OpenShift Serverless Operator ¥ Knative Servingo] £ 2 2~ of] A x| 5] o] ] F Y
e Knative(kn) CLIZ} A X & o] )&t}

o 5= AAAULIT

A=}
1. g<roll AFg-g func.yaml 31 & Ut}
2. &7 Wgd g Al AR 7]-3k o] ZF grell sl envs Al A of] ok & YAMLS F=7Fghu o)
name: test
namespace: ""
runtime: go
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envs:
- name: EXAMPLE
value: '{{ secret:mysecret:key }}'

e EXAMPLES 37 H4 o] 5o 2 A}
e mysecretS g A| AR Q] o] F o E A Y}

® keys W/ zholl wig € 71 = oA ot
o] & = o] userdetailssecret o] %] ¥ A&} Do) A A =32 H o}S YAMLS A& o)

name: test
namespace: "
runtime: go

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

T WMoz geojd 7] gl &4 HeE AT F AdFUh 21 o ool A Pl A E e
e Al gharell o8l $Hd = QA 2T = FUT o] 7152 AR AL IDS} 3Ho] A goll A g
ol AA &=ek=d 82 F sy
AR 8 7 AL
® OpenShift Serverless Operator ¥ Knative Servingo] £ 2 2~ of] A x| 5] o] ] F YT}
e Knative(kn) CLI7} A X] & o] )&t}
o FrEAdAFUT
A3
1. kol A8 func.yaml 31 & Y}
2. 7 Mol g A W 71-3k 42 ZF grell ti el envs A ol ok YAMLE: STyt
name: test
namespace: ""
runtime: go
envs:

- name: EXAMPLE
value: '{{ configMap:myconfigmap:key }}'

e EXAMPLEZS 3H7 ¥ o] 20 2 ) gt}
e myconfigmap& t)d 74 W o] o] &0 = ul A ).

® keys W’ gholl wig € 71 = oA ot
o] & = o] userdetailsmap o A A1-82} D] A A 258 H TS YAMLS AFE-3u o
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name: test
namespace: ""
runtime: go

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

10.3.5. A ZL2lol] H el | R E grol A $7 W A7

Aol olg BE ol A B4 WMrE 44 > .
Bl Al gHrol A B4 We i 28 5 eyt o] 7% A

AR @7 AR
® OpenShift Serverless Operator % Knative Servingo] £ 2 2~ of] A x| 5] o] ] F Y}
e Knative(kn) CLI7} A X] & o] )&t}

o WrEAHAFU

Azt
1. grol AFg-g func.yaml 3 & Gy}
2. REIN-Z AL A HFEE A oHE RE AT 9 t3 YAMLS envs A A o] =713 o).

name: test
namespace: ""
runtime: go

envs:
- value: {{ secret:mysecret }}' 0

ﬂ mysecretS thil A =8l 9] o] 20 & o A gt

o] 2 = o] userdetailssecret o] #] 4¥ 2 E AF22} v o] E o] HA| 258 H TFS YAMLS ALE
i

name: test

namespace: ""

runtime: go

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

3 AAde AU

10.3.6. 7+ Wl Fojd &

Tl

el A 2

o,
'
o
i
o,
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QU THel: AR ok B E vl ol E A E).

A 8T A
® OpenShift Serverless Operator ¥ Knative Servingo] Z&] 2~ E ol A X & o] 5t}

e Knative(kn) CLIZ} A x| ¥ o] 54Ut

1. <o) A& func.yaml 4 &

2. REZ)-3 AL B2 A5 M4 E RE 74 Bol thal envs 446 th YAMLS 3718
Yt
name: test
namespace: "
runtime: go

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

@ myconfigmaps bl 74 o) o] Fow A F T

o] £ S o] userdetailsmap o] A48 ¥E AF&) tl o] o] A 25E W TS YAMLE AF&F
U,

name: test
namespace: ""
runtime: go

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

w
k=)

A2 AT
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vl 3 = Serverless 349 Kubernetes 7‘/—‘#% 271 AS5U T AL AL S A T 23 o) ) g
ZhaLet o] doj o] mgtd ol Bl & ol AT 5 A F U th F4 2 func.yaml 78 2 9
annotations ) A o] 713 Ut}

ok

b A 7)1 5ol = o T 71A] Al g AVao]

*

St FA4 o] 28 2H 9 &l B Knative A H| 22 7 9= func.yaml 3t of] 4 AbA] Shof A H] 29
A A AT PEY T A B 29 YAML 3t & 2 % =4 61 4 1} OpenShift Container Platform
W FES AFE-38he] Knative A H 20l A F=4] & A A 8f oF gh T

e Knativeol| 4] A 3 =2 (4: autoscaling +4])2 44 & 4 gl ok

3 NG 371 5 Ut Blo| B fAbel A 24 -3k Po2 el g F4
o) 4= 2 Ah e} 7 Bl o) @ vl ehel o) ¥ 2 A T sk Bl -8 T T

rlo
2
il
i

A 27 Ab

OpenShift Serverless Operator 2 Knative Servinge] &2 =¥ o] A X = o] 3 FY T
e Knative(kn) CLIZ7} A X & o] <54 o}

o T AAAFY

1. g<Fo) A& func.yaml 312 & Yot

goi

718 2 & F 4] 9] tj 3l annotations A A o] T} YAML & 7184 o}

N
"

name: test
namespace: "
runtime: go

annotations:
<annotation_name>: "<annotation_value>"

ﬂ <annotation_name>: "<annotation_value>"= 4] © 2 uw}#U o},

& 5ol Aliced] A 471 A H 0SS el 7] 96l thg F4 2 S sy
name: test
namespace: ""

runtime: go

annotations:
author: "alice@example.com”

taol s Sl £ off 3 Knative A H] o] F4 o] 27k Yt
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OpenShift Serverless Functions= 71 ¥ 7] &2 A st= U A8 == |
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e G ZRAE §§7E A4S knfune 31 I AT 5 AR FUPUG 4 B4 P B
54 detele] BA 20 P FH e upEUTh YERS A G5 TEAES AFOE A G

e UEY HERS A 5 9

o))

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

}
kn func invoke & & & AF&-3lo] ghapol] A2 = lF U T
R
I $ kn func invoke --target 'http://example.function.com'
2 o

{"level":30,"time":1604511655265,"pid":3430203,"hostname":"localhost.localdomain”,"reqld":1,"msg":"Pr
ocessing customer"}

| HHN‘

21 s#% % fatal errorwarn,info,debugtrace = silent 5 sl 2 WA & 5= 51U o) 27 stew
config & < AL& 3t 3@ 7+ = 5}LH= $7 W4 FujiNC_LOG_LEVELe) 323t logLevel 7+-<
HA g

12.1.2. query

e g A TALS 7-A B2 AP YT o)A S AYRE Q BAE AA| o M = g4l
I3
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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 ™ % & AHE-8Fod oharo]l A = 4= Sle U
R
I $ kn func invoke --target 'http://example.com?name-=tiger'
2 o

{"level":30,"time":1604511655265,"pid":3430203,"hostname":"localhost.localdomain”,"reqld":1,"msg":"tig
erll}

| HHN,

12.1.3. body

dod A o BES WL 9 B JSON ZEV £3E A9 £4S JH AT F A%
= EAEYTh
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function handle(context) {
// log the incoming request body's 'hello’ parameter
context.log.info(context.body.hello);

}

curl 57 & A&

el o]

i

5E 5o Bl Q2T 5 AT

off

B

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

{"level":30,"time":1604511655265,"pid":3430203,"hostname":"localhost.localdomain”,"reqld":1,"msg":"w
orld"}

| HHN,

12.1.4. headers
HTTP 2% st S e B- E 2 wisghyc

sl ol

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

}

48
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kn func invoke 4 % & A8t kel Al =T = le U T

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

2 o

me-value"}

| HHN‘

121.5. HTTP &%
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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 ™5 & S A}-8-3lo] ghgrof] A AT 4= Q) HF YT

B

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

{"level":30,"time":1604511655265,"pid":3430203,"hostname":"localhost.localdomain”,"reqld":1,"msg":"so
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2 o

{"level":30,"time":1604511655265,"pid":3430203,"hostname":"localhost.localdomain”,"reqld":1,"msg":"Pr
ocessing customer"}

| HHN‘

21 s+ % fatal errorwarn,infodebugtrace = silent 5 sl 2 W4 & 5 5 o] 27 steid
config & < AL8 5t )@ 3+ = 5}t = $7 W4 FujiNC_LOG_LEVELe) 33l logLevel 7+-<
HA g

12.2.2. query

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 & & & AF&-3to] ghapol] A2 = lF U T
8 o
I $ kn func invoke --target 'http://example.function.com' --data '{"name": "tiger"}'
29 o

{"level":30,"time":1604511655265,"pid":3430203,"hostname":"localhost.localdomain”,"reqld":1,"msg":"tig

erll}
{"level":30,"time":1604511655265,"pid":3430203,"hostname":"localhost.localdomain”,"reqld":1,"msg":"tig
er'}

12.2.3. body

QH EFRNEAF)S g UL o EE9 JSON Z=7F 2518 A - SAAS AP AT 3=

% TR 2P

»EO o

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');

50
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!
return 'OK’;

}
kn func invoke & & & AF&-3to] ghapol] A2 = lF U T
8 o
I $ kn func invoke --target 'http://example.function.com' --data '{"hello": "world"}'
2 o

{"level":30,"time":1604511655265,"pid":3430203,"hostname":"localhost.localdomain”,"reqld":1,"msg":"w
orld"}

| HHN‘

12.2.4. headers
HTTP 2% st & e B A E= ws gty )

sl ol

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';

R

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

{"level":30,"time":1604511655265,"pid":3430203,"hostname":"localhost.localdomain”,"reqld":1,"msg":"so
me-value"}

| HHN‘

1225.HTTP &%

method

HTTP % MjA =2 2219 2 w3k gy o).
httpVersion

HTTP W& 29 = whshghy ot
httpVersionMajor

HTTP 2 M MEE #A Y & vk
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httpVersionMinor
HTTP vlold Mid 58 ZA L=
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