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CNCF Cloud Native Interactive Landscape
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Development workflow
Ny J 4%

Push to
source control

wWrite -
Code Build
\ Deplol/ O u‘t er Static
Scons
Inner | Loop (security,
. quo.[?‘tl/,
Loop et
¢ ‘;"t ainer Container
mage Image
:Deve_lot::er local to
registry
CI/CDh
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Development workflow
Ny J 4%

(1) push

@ Bitbucket

L app repository

(2) webhook call

O Bitbucket
app-cicd repository

\

ustomize.io

(5) webhook call

\

app-cicd pipeline

(3.1) upload

G

nexus
repository

OPENSHIFT



Development workflow
Ny J 4%

(1) push

@ Bitbucket

L app repository

(2) webhook call

O Bitbucket
app-cicd repository

\

(5) webhook call

ustomize.io

(3.1) upload

G

nexus
repository

OPENSHIFT
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Challenges
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Code Code
(3 mins) (3 mins)
Container build,
Traditional Inner Container Inner upload & deploy
Dev Loop Dev Loop (4 mins, Tax)
{_/ Commit(\
Commit (10's, Tax)

(10 s, Tax)
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Challenges
Jay J A

o How to run a microservice locally
that communicates with other
microservices?

o Run all microservices locally?

7?%‘? El}'elastingdienst
R , .

-—

HAIL
o

450+ microservices

NETFLIX

500+ microservices
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push to source control

'----lllllIlllllll....-’.‘»

[user@jfall:~/demo]$ git commit —-m ‘works on my machine’

Write code

Compile
and build
binary

o No containers in development
o Containers created in outer loop
o Development doesn’t match production

Setup runtime
and
dependencies




Belastingdienst

push to source control

"PERHAPS YOUR MACHINE 15 THE
ONLY ONE WHERE IT WORKS 7*

Deploy, test
and debug Write code
container

Containerize

o Use containers in development
o Slow inner loop (minutes)!
o Still doesn’t match production

Create /edit
Dockerfile
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push to source control

Hot deploy, /‘\

test and Write code AR
debug —
container \ W

Running

react to
g changes app

Y’

(Containerize)

o Faster inner loop (seconds)!
o All problems solved? Not yet....




3,

7?_%% Belastingdienst
L e

T
§ S e i —
L b — W i | LL
R

S pen wmr iR PO WA

[

- l' ’..

Container creation
&

£ wtsteact
) #uincse’
et rellt fect
3 aomnct (g oo

Orchestration

-,

Bl "
ML ydacitypay




_?%% ~Belastingdienst
RI7

—
——

podman U‘. g/~ Jib_

Buildpacks.io O
b 4 .
bu I Id source-to-image (s2i)

dcker

| B



Container creation
JEY F A

o OCl compliant containers

o Open Container Initiative (OClI)

o Build a container locally

o Dockerfile / Containerfile

o Run container locally

—

o —-—Belastmgdlenst
¥z
- ’

-—

opE CONTAINER
INITIATIVE

*t &) podman

docker

o000

[user@jfall:~/demo]$ podman run ubi8/ubi:8.3 echo 'Hello world!'
Hello world!

21




Container creation g el inglens
JEY J A\

o Buildpacks
o Build a container with pack

o Uses builder container Buildpacks.io
o No JDK, Maven or something else needed

o0 ®

[user@jfall:~/demo]$ pack build myapp --builder paketobuildpacks/builder:base

| :



o Rebase with Buildpacks

Rebase of
single layer

I. .. =
by =

il Source
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Container creation
JEY J A4

o Source-to-image (s2i)

o Uses builder image ' : build.openshift.1io/vl
: BuildConfig
o Container creation process runs on . maven-webapp-app
cluster '

o BuildConfig
o OpenShift resource

| B



Container creation
JEY F A

o BuildConfig vs Tekton

O O O O

iz

gt g ~Belastingdienst
B — ‘ _
H ’

-—

BuildConfig specific for OpenShift
Quickly build container on OpenShift with BuildConfig
Build more complex pipelines with Tekton

Everything what can be done with BuildConfig can be accomplished as well
with Tekton

| :



Container orchestration
JEY F 4%

Host
o Run multiple containers Defaut network ~
o docker-compose (feature-rich) e
o podman-compose / / -
jre— ~ R
volumas: host:4ds covidapp
o podman play kube —
o Better integration with k8s o
o Run YAML locally and inside k8s
o Minishift (of Minikube) O Minishift
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OpenShift workflow  FlEemiie—
Jay J

o oc hew-app command

O RECOgnIZGS pr‘ogr‘amm|ng Ia nguage [user@jfall:~/demo]$ oc new-app https://my-git-server.nl/MyGitRepo
o Detects Dockerfile

o BitBucket clone via SSH

o Create SSH key pair

[user@jfall:~/demo]$ oc secrets link builder bitbucket-secret

o Create a (sealed) secret
o Link to builder service account

| :
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[peter@bld:~/openshift]$ oc new-app https://my-git-repo.nl/CollectTaxRepo

@0 g — el L

TR
P wmwriRrevrygs

‘_:’ V Jo— -

T,
- rIr-x

O BUIldconflg (+ trlggers) (Application)
Image 04 :

Internal Registry

ImageStream

, Ay
oc new-app Creates 4 Build s (s21 m— -
T i i Fis s g
<source> I's; : Conflquratlono Notifies Image Streamo g I
| —
: . Monitors,
| Container Fetches
: Creates local cache Metadata
|
|
1 v
1
Application |, 1 Clones Builder Pod Pulls . (521 Builder) i
Sources . ! i Image iy Aortcnto
& ateteacy
- 1 - ) e listracotuge
Git Server : Pushes External Registry ‘?;'z::ﬂ-
|
|
. 1 et foaff focy
o Resources: . S
: e lniaationt lgcipygg
| v
|
|
|
|
|
|
|
|

Deployment (+ triggers) R R R AR R RO | Confiouration ¢

Service

O O O O

Route




OpenShift workflow

oy 4 %

[user@jfall:

[user@jfall:

[user@jfall:

[user@jfall:

~/demo]$ oc

~/demo]$ oc

~/demo]$ oc

~/demo]$ oc

new-app

new-app

new-app

new-app

2.0 -~ g

! ——

T Yp—

-—

7‘%‘%&, E—__B'elastingdienst

-1 php https://my-git-server.nl/MyGitRepo

--context-dir=/test https://my-git-server.nl/MyGitRepo

https://my-git-server.nl/MyGitRepo

--strategy docker https://my-git-server.nl/MyGitRepo

30
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Remote workflow iy, Pesingiens
JEny J .\

& Eclipse Che™ | reatures  HowitWorks  txtend | Docs  Blog >» e

Gi d
It po Run your favorite IDE on Kubernetes

® +
< c
® +
<« c
=

python-hello-world

Asimple program that dsplay:

| i



Remote workflow
JEY J At

-—

7‘%‘%& Eﬁelastingdienst

o OpenShift Dev spaces

1E o Based on Eclipse Che
o e.g. license management

OpenShift Dev Spaces _
o Extensions (CRD) to the Kubernetes API
o DevSpace operator
Eclipse Che o DevWorkspace operator

o Universal Developer Image (UDI)

| :
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Summary

Traditional OpenShift Remote

workflows workflows workflows




Belastingdienst

Summary

Local Remote
workflows workflows

Local + Remote = Remocal
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o Approach 1:
o develop locally + run remotely

o sync with remote app

Develo
vl Deployed app on

Kubernetes

app
locally

| N
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I —

o Approach 2:
o develop + run locally
o route remote traffic to local app

Kubernetes cluster

\_

Service
B

_— —

Service

B

J

Local machine

38
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o Remocal development tools
o OpenShift Do (odo)

o OpenShift Dev Spaces

o Skaffold

o Telepresence _

o Draft — | |

5 ey |
SKAFFOLD

o Quarkus

| N



Remocal workflow
JEY JF 4%

o OpenShift do (odo)

o odo init / odo dev

o Devfile registry

o Independent of runtime
o Quarkus

o Liberty

o ..

-~ g =

roadling = requivel“readlioe-syec’)y

-—

7‘?%% :Belastingdienst
Py .

o009
[user@jfall2023:~/demo]$ odo dev
Developing using the e" Devfile

Namespace: jfall_namespace
odo version: v3.1.0

- Deploying to the cluster in developer mode
Waiting for Kubernetes resources
Added storage m2 to component
Pod is Pending
Pod is Running
Syncing files into the container [542ms]
Executing init-compile command [23s]

Executing the application (command: dev-run)
Forwarding from 127.0.0.1:40001 -> 8080

Forwarding from 127.0.0.1:40002 -> 5858

o Dev mode

Status:
Watching for changes in the current directory

Keyboard Commands:
[Ctrl+c] - Exit and delete resources from the cluster
[p] - Manually apply local changes to the application on the cluster
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Remocal workflow g e ngdins

r/ A

o OpenShift do (odo) .

o000
[user@jfall2023:~/demo]$ odo dev

Developing using the "d ce" Devfile
Namespace: jfall_namespace
odo version: v3.1.0

o No need to create YAML files!

- Deploying to the cluster in developer mode
Waiting for Kubernetes resources
Added storage m2 to component
Pod is Pending
Pod is Running
Syncing files into the container [542ms]
Executing init-compile command [23s]

Executing the application (command: dev-run)

Forwarding from 127.0.0.1:40001 -> 8080

Automatic port forwarding

Forwarding from 127.0.0.1:40002 -> 5858

o Dev mode
Status:

dev mOde! Watching for changes in the current directory

Keyboard Commands:
[Ctrl+c] - Exit and delete resources from the cluster
[p] - Manually apply local changes to the application on the cluster
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N N

o Skaffold is a client-side Cl/CD [user@jfall2023:~/demo]$ skaffold init
tOOl [user@jfall2023:~/demo]$ skaffold dev

a
System 4

skaffold run —profile=...
- build, tag and push an image
deploy directly, or use a GitOps operato

Directly, or via a config repo and GitOps operator

o Automatically build, test and
deploy

o local or remote

o Create Kubernetes manifests

Development ( Local [Docker for Desktop, minikube] ) Production ( Including pre-production, )
Cluster or Remote [AKS, EKS, GKE, custom ...etc]

(YAMLs) with Dekorate e )

- build, tag and (optionally) push an image
Application —/teploy directly

- watch for local changes
Developer !IEIB
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roadling = requivel“readlioe-syec’)y

Remocal workflow R
Jany J -0

o Telepresence

o Let your local developer machine act
as part of the remote cluster

" Local Kubernetes
. machine cluster
o Often used together with skaffold N
.
(or any other ‘dev mode’ tool) o
o Skaffold : build + deploy locally -
o Telepresence : test
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reasline = roquirel reaflise-gyec’);
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Remocal workflow gy St
Jany J -\

. Kubernetes cluster %_
o Telepresence provides two s

COmponentS @ E Developer machine
o Cluster-side traffic manager B ___,
. ‘L 7 P client daemon
o Local traffic agent B 3
Pad : » v . < Docker Daemon
| Local container
container ) § ) >
Il rem microservices from
o Call remote microservices fro L U

your local machine

o000
[user@jfall2023:~/demo]$ telepresence connect

o Route remote traffic to your local

o000

a ppllcatlon [user@jfall2023:~/demo]$ telepresence intercept demo-service --port 8080:8080
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Remocal workflow R

r/ A

o Telepresence intercepts a call to Kubemm Shatice
the remote running microservice
first-service
o Call will be routed to the
microservice running locally
o Local microservice is able to call @
Local Machine

remote running microservices

i

caller-service

callme-service

caller-service
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7‘%‘%& Eﬁelastingdienst

Quarkus
JEY J A

o Kubernetes-native Java development stack

o Build on standards
o MicroProfile
o Jakarta

| i
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roarline « roquire( s

~Belastingdienst
oley
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@ Dev Extensions

o Quarkus dev mode .

= guration
25 Configuration

¥4 Continuous Testing

A Buid

@ Information

o Continuous testing

o Dev Ul

Caffeine

o Quarkus remote-dev mode




Quarkus
JEy J 4%

o Dev services
o Based on testcontainers

o Fully automatic!

o No need to add
testcontainer libraries
manually

No manual integration
o No configuration
No code

-

??'%’% ~Belastingdienst
RI7 , .

§8|€“”Tkao &B redis

PostgreSQL

elasticsearch

. mongoDB.

| h



Quarkus

r/ A

o Quarkus Remote Development

o Create mutable JAR

- g ;v
soarline = roquire( reatline-syec’)y

7‘?%% :—_Belastingdienst
Py ; .

-—

[user@jfall2023:~/demo]$ ./mvnw quarkus:remote-dev

e Browser reload
e Http request
® Incoming event
e etc
<>
A ] )
o =]
Local Developer Tl
IDE _ g % Remote Quarkus App
1 I ‘?Ol‘c" Live Coding - o Data
o= access

5

Local Quarkus App

S @ ¥ =

Cloud Services
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Qu a r k u S ﬁﬁ% éﬁe]aStiﬁgdiensF

JEy JF ot
o Quarkus : build + deploy locally
o Jkube : test

# QUARKUS + @JKube

L st
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Quarkus
JEY J A

<plugin>
<groupId>org.eclipse. jkube</groupId>

. <artifactId>openshift-maven-plugin</artifactId>
o Eclipse Jkube Remote Development Versiofe1 14 pefusceiin |
<configuration>
<remoteDevelopment>
<localServices>
<localService>

Defl n |t|0 n |OC8 | <serviceName>service-B</serviceName>

. . <port>8082</port>
microservices S/IstaIseriices
</localServices>
<remoteServices>
<remoteService>
« s, <hostname>service-A</hostname>
Definition remote Bt pisliy
. - . <localPort>8083</localPort>
m |Crose rV|Ces </remoteService>
<remoteService>
<hostname>service-C</hostname>
<port>80</port>
<localPort>8084</localPort>
</remoteService>
</remoteServices>
</remoteDevelopment>
</configuration>
</plugin>

e

[user@jfall2023:~/demo]$ ./mvnw oc:remote-dev

52




Sync approach Odo
Skaffold
Quarkus remote development

Kubernetes cluster
&3

<
G’G’Q Route approach  Skaffold + Telepresence
i' *af ) Quarkus + JKube

J

Local machine
L] -




