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30 minute overview



There is a Spectrum of Architecture Styles

Monolith “Macroservices” Microservices

Virtual Machines
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Just enough application runtime I

With a Traditional App Server, the Full API stack With Liberty, you control which features are
as well as administration and operations features loaded into each server instance
are loaded in each server instance

<feature>restfulws-3.1</feature>

restfulWS-3.1

Java EE

servlet-6.0

http-2.0 = appmgr
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Simple right-size build

Friction-free, right-size application and container build e
Application Build s | Suwono | temon
: Java EE 8 / Jakarta EE 8 121MB 165MB
Maven and Gradle Plugins T o e ELE
All Liberty artefacts released to maven MicroProfile 3.3 Sl ——
central Servlet 4.0 24MB 72MB

Right-size runtime
Container Build

Leading container build approaches —

. . . FROM icr.io/appcafe/open-liberty:kernel-slim-java8-openj9-
Dockerfile, Cloud Native Buildpack, ubi
Source-2-Image

COPY —-chown=1001:0 server.xml /config/
RUN features.sh

Certlfled leerty Images released to IBM COPY —-chown=1001:0 target/*x.war /config/apps

. ; RUN configure.sh
Container Registry

Production-ready right-size containers
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Liberty Operators

Addressing the Kubernetes skills gap

Insulate from Kubernetes complexities

Automate common task: deploy,
scale, upgrade, dump gather

Security capabilities out-of-the-box

Reduce configuration by up to 80%

New: simplified license management
(WebSphere Liberty Operator)

© 2023 IBM Corporation

Basic Install Seamless Upgrades Full Lifecycle Deep Insights Auto Pilot

Automated application Patch and minor version App lifecycle, storage
finn o 2 S ainaarted % Kup, failure

: liberty.websphere.ibm.com/v1
: WebSphereLibertyApplication

: liberty-cloud-demo

: IBM WebSphere Application Server
: Standalone
: Processor Value Unit (PVU)
: 3
: liberty-cloud-demo:1.0
: Always

: 2Gi
”/‘LOgS”




Cloud Deployments

Support on leading clouds

* Liberty supported on all leading Cloud Virtual
Machine, Kubernetes and OpenShift Environments

* Azure, AWS, IBM Cloud, Google Cloud, ... (Bring-Your-

Own-License)

* New: AWS ECS Fargate Caa$S

aws 5 0

© 2023 IBM Corporation

600

New 402,

Simplified setup

e

* Marketplace and Partner Solution options simplify and
accelerate setup in AWS and Azure at no extra cost

e Provision or re-use Cluster

* Provision or re-use container registry

* Networking and load-balancing

* Operator install and configuration

K‘ AWS Elastic
Kubernetes Service

Azure
Red Hat OpenShift

Application deployment
n/ WebSphere Liberty and WebSphere Liberty and WebSphere Liberty and
A Open Liberty A Open Liberty Open Liberty
'- > Azure

DD :
M@ Kubernetes Service

https://docs.microsoft.com/en-us/azure/developer/java/ee/websphere-family



https://docs.microsoft.com/en-us/azure/developer/java/ee/websphere-family

Performance

Help reduce costs and achieve sustainability targets

Mixed Benchmarks (Lower is Better)

Better throughput and lower memory
mean less hardware for the same
workloads

Less hardware means lower ;
infrastructure and license costs 2 I

Less hardware means lower
environmental impact :

Quarkus (Native) Spring Boot

JBosws EAP TomEE

mMemory mThroughput (inverse)
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InstantOn without compromise

Startup Time in ms

(lower is better)
2799

» Start applications in milliseconds .
» Ideal for serverless . .
+ Up to 10-18x faster e e
« With all the benefits of the JVM and none of the
compromises of Native Image * Prod e Cower 1e botier) "
Dev Buid -~ Frod R

restore

S Semeru Graal
isti InstantO .
FROM icr.io/appcafe/websphere-liberty: SRS n JVM Native
kernel-openj9-javal7
Full Java support Yes Yes No
COPY src/main/liberty/config/*.xml
/config/server.xml ‘Instant on’ Yes No Yes
RUN features.sh High throughput Yes Yes No

Low memory (under Yes Yes No
COPY target/*.war /config/apps/ load)

Dev-prod parity Yes Yes No

RUN configure.sh
. RUN checkpoint.sh afterAppStart




Cloud Optimization

Optimizing memory for Kubernetes deployments pcneir Footorint >
500 - Open)o
Client
) ) 400 SCC Client
Offloads costly JIT compilation to separate server &
5396
Dramatically reduces peak memory usage %
2200
Future: Simple Kubernetes enablement through Liberty “Em
Operators
% 4 100 200 300 400

Time (Seconds)

" Memory limit Memory limit
Application .
w/o SCC Server | with SCC Server
Auth 1,050 MB 750 MB 300MB
e
Instance 2 St Cle Copier Booking 3,300 MB 2,400 MB 900MB

Customer 1,650 MB 1,050 MB 600MB
Instance 3 Flight 2,250 MB 1,250 MB 1,000 MB

Main 600 MB 450 MB 150MB

Total 8,850 MB 5,900 MB 2,950 MB
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Dev Mode

* No rebuild

* No redeploy

* No install

* No restart

e Just code!

* |n containers too

© 2023 IBM Corporation

EXPLORER & serverxml X D
OPEN EDITORS sre main > liberty config m server.xml
. DEMO-DEVMODE 1 <server description="Sample Liberty server": 1Es
cradie 2 <featureManager> EL
3 <features>jaxrs-2.1</feature>
Ypoons 4 <featuresjsonp-1.1</features Ll
buil 5 «<feature»cdi-2.0</feature>
¢ SIC » 6 <featuresmpMetrics-2,0«</feature>
main » 7 <feature>mpConfig-1.3</feal un->{ I
8 </teatureManager>
java /io | openliberty | sample | sy... g
© SystemApplication java 10 <webApplication locations"s${artifactld}.
© SystemResource.java 11
iberty / config . 12 <ppMetrics authentication="false"/>
© bootstrap.properties 13
14 <!-— tag::loggingl) --»
™ serverxml " 15 «<logging traceSpecification="con.ibm.ws.
webapp 16 <!-~ end::loggingl] ~->
OUTLINE 7
» TIMELINE 18 <httpEndpoint host="=" httpPort="${defal
e 1; httpsPort="g{default.https.port}" it

LF

Ln7 Cold40 Spaces4 UTF-B XML

® B 5 ™ demo-davmode — com dockar 1 < java clasapsth ~fapacha-maven -3 8 7boot/nlexus - classvanedds .2 80 o DOl ards confs Use
[INFO] =#+: -4

[INFO] = Liberty is running in dev mede.

[INFO] = To run tests on demand, press Enter.

[INFO] = To rebuild the Docker image and restart the container, type 'r' and press Enter.
LINFO] = To stop the server and gquit dev mode, press Ctrl-C or type 'q' and press Enter.
[INFO] =

[INFO] = Liberty container port information:

[INFO] = Internal container HTTP port [ 9088 ] is mapped to Docker host port [ 908@ ]
[INFO] = Internal container HTTPS port [ 9443 ] is mapped to Docker host port [ 9443 ]
[INFO] = Liberty debug port mapped to Docker host port: [ 7777 ]

[INFO] =

[INFO] = Docker network information:

[INFO] = Container name: [ liberty-dev ]

[INFO] = IP address [ 172.17.8.2 ] on Docker network [ bridge ]

[TINFO| st tsansttsnsttbtnststantdbansstbtbnststansbbnnnntbansssttonsttbnnnsdbnnsss

LINFO] Source compilation was successful.

[INFO] Tests compilation was successful.

(INFO] [AUDIT ] CWWKTB017T: Web application removed (default_host): http://c1bf2d4d784a:9088/
[INFO] [AUDIT ] CwwWKZee8asI: The application demo—devmode-maven has stopped successfully.

[INFO] [AUDIT ] CWWKTBB14I: Web application available (default_host): http://c1bf2d44d784a:90888/
[INFO] [AUDIT ] CWWKZBeaaI: The application demo-devmode-maven updated in 1.157 seconds.

- - e “ e S e L & _

© ) locahost 9080 /health ===

Error 404: java.io FileNotFoundException:
SRVEOI90E: File not found: /health



CI/CD Optimized

Seamless currency to eliminate technical debt and stay secure e

Zero Migration makes staying current easy
. . . . Monit Code
* No configuration or runtime behavior

changes A

Zero Migration

- Conttnuous Delzvery

Continuous Delivery gives frequent and
reliable access to the latest features and fixes

* Full releases every 4 weeks Deploy

—

* Quarterly LTS releases

© 2023 IBM Corporation



Liberty is Ideal for Modernization

Liberty is the only runtime with the breadth of first-class deployment, API, and architecture choices
to enable progressive modernization, reducing risk, reducing cost, and reducing time-to-value

o First-class support for VMs and Containers/Kubernetes
o First-class support for Monoliths and Microservices
First-class support for Java EE, Jakarta EE and MicroProfile

Liberty

VMs/Collectives

Modernize Runtime and Operations

N

WebSphere

Traditional
WebSphere

- BN

VMs/Cells

Containers/K8s Containers/K8s

—

Containers/K8s
Y Y

Transformation Advisor Mono2Micro

© 2023 IBM Corporation



Recent Updates
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distributedMap-1.0
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zosSecurity-1.0

Security

acmeCA-1.0
wsSecurity-1.1

wsSecuritySaml-1.0

IdapRegistry-3.0
oauth-2.0

openid-2.0
openidConnectClient-1.0
openidConnectServer-1.0
passwordUtilities-1.1
sam|Web-2.0

scim-1.0

socialLogin-1.0
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transportSecurity-1.0
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Focus areas e




Liberty Last Quarter Review -

Security Dev Exp Core Runtime API
* OpenlD Connect * InstantOn * MicroProfile Reactive
Back Channel * scim-1.0 Messaging 3.0
Logout ¢ jaxws-2.2 * MicroProfile Reactive
e xm|WS-3.0 Streams 3.0

* InstantOn support for

\_ Y,
Power and z
* Verbose GC OOTB Cloud

* Java 21 container images




Cloud native reactive microservices with
WebSphere Liberty InstantOn and Kafka

Developed by Kevin Grigorenko

GitHub: https://github.com/IBM/libertyEventDrivenSurvey



Solution includes:

01
02
03
04
05
06
07

Microservices (containers)
Cloud Native (containers)
MicroProfile Reactive Messaging
Katka event streams

Knative Scale-to-zero

Liberty InstantOn

Red Hat OpenShift



Microservices

Microservice

E «— « Limited functional scope
] —> « Network-accessible service
e EEE/ * Runsin its own process

Container

MICROPROFILE "=



Reactive Microservices

Publisher Processor Subscriber
Microservice Microservice Microservice

I 11 1

Apache Kafka



Publisher Microservice

@Inject @Channel("myChannel")
private Emitter<String> emitter,

public void publishMessage() {
emitter.send("a");
emitter.send("b");

o

Subscriber Microservice

@Incoming("myChannel")
public void sink(String word)

@Incoming("myChannel")

@Outgoing("outgoingl1")

public void transform(String word)

I

"myChannel”

Apache Kafka

MICROPROFILE



Knative Serving

OPENSHIFT

by Red Hat’

OpenShift Serverless

o
am —
REST

KNative Serving

KNative Service

/\

¢
—

Pods

autoscaling.knative.dev/max-scale: "10"
autoscaling.knative.dev/scale-down—-delay: "300s"




IBM WebSphere Liberty InstantOn

A Production
1 ,/’// @Production U p -tO
S ::/ X 7
checkpoint 1 5 X
_A @Production faste r'
J

restore

A
LD

IBM WebSphere Liberty IBM Semeru Runtimes
JO) Open)DK




Knative Eventing

OpenShift Serverless

KNative Eventing HTTP CloudEvent
/
KNativeKafka - -
Apache Kafka ) Broker ) KafkaSource ) KNative Service
>4
Event

OPENSHIFT

by Red Hat

IBM TechXchange / © 2023 IBM Corporation



@Inject @Channel("myChannel")
private Emitter<String> emitter,

public void publishMessage() {

}

Publisher Microservice

emitter.send("a");
emitter.send("b");

Subscriber Microservice

@RequestScoped
public class CloudEventsProcessor {
@Path("locationInput")
@POST
@Produces(MediaType. APPLICATION_JSON)
public Response locationInput(CloudEvent incoming) {
CloudEventData data = incoming.getData();
String location = null;
try (StringDeserializer deserializer = new StringDeserializer()) {
location = deserializer.deserialize(null, data.toBytes());

|

Knative Eventing I

)

}

"myChannel"

Apache Kafka MICROPROFILE




Event Driven Architecture

>

OPENSHIFT
by Red Hat
HTTP > Knative HTTP Liberty InstantOn MicroService
Serving SpeakerApplication
WebSockets
Liberty InstantOn
S MicroService
Speaker GeocoderApplication
fCloudEvent
Knatlye Knative
Eventing Eventing
* /)
Kafka locationTopic ‘
[=] 7 =]
r MicroProfile Reactive]Messaging Emitter
=] HTTP > Knative HTTP > Liberty InstantOn MicroService
Serving AudienceApplication
Audience

> @

Google Maps

28
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zosTransaction-1.0
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scalingController-1.0
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MOMOOON MO

MO M



SSO with OIDC

OIDC Provider

o o login

g Liberty server



SSO with OIDC

OIDC Provider

oo\ redirect

Liberty server




SSO with OIDC

OIDC Provider

g Liberty server




SSO with OIDC

OIDC cookie=A

OIDC Provider

Liberty server




SSO with OIDC

OIDC Provider

e use with token

Liberty server

~—_—

OIDC cookie=A
Liberty cookie=A'




SSO with OIDC logout

OIDC Provider

Q Liberty server

OIDC cookie=A
Liberty cookie=A'




SSO with OIDC logout

OIDC Provider

Q Liberty server

Liberty cookie=A'




SSO with OIDC

OIDC Provider

Liberty server

~—_—

Liberty cookie=A'



SSO with OIDC

‘ :

Liberty cookie=A'

OIDC Provider

Liberty server

38



SSO with OIDC logout

OIDC Provider

Q Liberty server

OIDC cookie=A
Liberty cookie=A'




SSO with OIDC logout

OIDC Provider

Q Liberty server

OIDC cookie=A
Liberty cookie=A'

logout



SSO with OIDC logout

OIDC Provider

Q Liberty server

Liberty cookie=A'




SSO with OIDC

OIDC Provider

o o Needs to log in again

Liberty server

~—_—

Liberty cookie=A'



How to configure —a

Configuration goes in your OIDC Provider
socialLogin-1.0

« https://hostname.for.liberty/ibm/api/social-
login/backchannel logout/{socialLoginld}

OpenidConnectClient-1.0

-« https://hostname.for.liberty/oidcclient/backchannel logout/{oidc
Clientld}
|d value is from the id attribute on oidcLogin or openidConnectClient
element in Liberty server.xml



https://hostname.for.liberty/ibm/api/social-login/backchannel_logout/%7bsocialLoginId%7d
https://hostname.for.liberty/ibm/api/social-login/backchannel_logout/%7bsocialLoginId%7d
https://hostname.for.liberty/oidcclient/backchannel_logout/%7boidcClientId%7d
https://hostname.for.liberty/oidcclient/backchannel_logout/%7boidcClientId%7d

Labs, Questions

44



Open Liberty Guides —

Get Started Guides Docs Support Blog

« Hands-on learning in ~20 minutes Guides

The quickest way to learn all things Open Liberty, and beyond!

DEVELOP (37 guides) Developing your cloud-native application

64 guides

*  MicroProfile & Jakarta EE

*  Open Shift, Docker,
Kubernetes Istio

Latest Guide

. Enabling distributed tracing in
microservices with OpenTelemetry and

Jaeger

Getting started
RESTful service
Reactive service
Configuration
Fault tolerance
Observability
Security
Persistence

Client side

BUILD AND TEST (9 guides)
Build
Test

Contanerize

DEPLOY (9 guides)
Kubernetes

Cloud deployment

Getting started

Getting started with Open Liberty

Learn how to develop a Java application
on Open Liberty with Maven and Docker.

25 minutes.

RESTful service

Creating a RESTful web service

Learn how to create a REST service with
JAX-RS, JSON-B, and Open Liberty.

30 minutes

Documenting RESTful APIs

Explore how to document and filter
RESTHuL APIs from code or static files by
using MicroProfile OpenAP!

20 minutes

Injecting dependencies into
microservices

Learn how to use Contexts and
Dependency Injection (CDI) to manage
and Inject dependencies Into
microservices.

15 minutes.

Consuming RESTul services with
template interfaces

Learn how to use MicroProfile Rest Client
to invoke RESTful services over HTTP ina
type-safe way.

20 minutes.

Creating a hypermedia-driven
RESTful web service

Learn how to use Hypermedia As The
Engine Of Application State (HATEOAS)
to drive your RESTful web service

30 minutes

Consuming a RESTul web service
Explore how to access a simple RESTful
web service and consume its resources in
Java using JSON-B and JSON-P.

25 minutes.

Consuming RESTful services
asynchronously with template
interfaces

Learn how to use MicroProfile Rest Client
to Invoke RESTful microservices
asynchronously over HTTP.

15 minutes.

https://openliberty.io/guides



Liberty References

Read 0
\\=1/¢

Why choose Liberty for
Microservices
ibm.biz/6ReasonsWhyLiberty

Choosing the right Java
runtime
ibm.biz/ChoosedJavaRuntime

How to approach application
modernization
ibm.biz/ModernizeJavaApps

Watch

Explore the latest on WebSphere and
Liberty
ibm.biz/LibertyTV

View our recent Expert TV episode all
about Liberty ibm.biz/Liberty101

Learn more about Liberty in containers
and Operator-based deployment
ibm.biz/LibertyContainerOperator

Experience

Try Liberty as a beginner
openliberty.io/quides/getting-
started.html

Learn Liberty, MicroProfile,
Containers, Kubernetes,
Hands-on
openliberty.io/quides

Try dev mode in Containers
https://openliberty.io/quides/do

cker.html


https://ibm.biz/LibertyTV
ibm.biz/Liberty101
http://ibm.biz/LibertyContainerOperator
https://openliberty.io/guides/getting-started.html
https://openliberty.io/guides/getting-started.html
https://openliberty.io/guides
https://openliberty.io/guides/docker.html
https://openliberty.io/guides/docker.html
https://ibm.biz/6ReasonsWhyLiberty
https://ibm.biz/ChooseJavaRuntime
http://ibm.biz/ModernizeJavaApps

Resources

Programming API Links
Eclipse MicroProfile: https://microprofile.io
Jakarta EE: https://jakarta.ee
Support Links
Java support dates: http://www.ibm.com/developerworks/java/jdk/lifecycle
Single Stream Continuous Delivery: https://www.ibm.com/support/pages/node/869798
Container Support Policy: https://www.ibm.com/support/pages/node/6349145
Enhancement Requests: https://cloud-platform.ideas.ibm.com
Migration Tools
IBM Transformation Advisor http://ibm.biz/cloudta
WebSphere Binary Migration Toolkit: http://ibm.biz/\WAMT4AppBinaries
Developer Tools
IntelliJ IDEA https://plugins.jetbrains.com/plugin/14856-liberty-tools
VS Code https://marketplace.visualstudio.com/items?itemName=0pen-Liberty.liberty-dev-vscode-ext

Eclipse https://marketplace.eclipse.org/content/liberty-tools



https://microprofile.io/
https://jakarta.ee/
http://www.ibm.com/developerworks/java/jdk/lifecycle
https://www.ibm.com/support/pages/node/869798
https://www.ibm.com/support/pages/node/6349145
https://cloud-platform.ideas.ibm.com/
http://ibm.biz/cloudta
http://ibm.biz/WAMT4AppBinaries
https://plugins.jetbrains.com/plugin/14856-liberty-tools
https://marketplace.visualstudio.com/items?itemName=Open-Liberty.liberty-dev-vscode-ext
https://marketplace.eclipse.org/content/liberty-tools

Resources

Red Hat UBI images

o icr.io/appcafe/websphere-liberty
o icr.io/appcafe/open-liberty

Configuration/build files in github

o https://qithub.com/WASdev/ci.docker
o https://qithub.com/OpenLiberty/ci.docker



https://www.ibm.com/docs/en/was-liberty/base?topic=images-liberty-container
https://openliberty.io/docs/latest/container-images.html
https://github.com/WASdev/ci.docker
https://github.com/OpenLiberty/ci.docker

Next Quarterly Update

Liberty 24.0.0.1-3 Update
Session#2: April 25, 2024 from 1-2:30 ET
Liberty 24.0.0.4-6 Update

Session#1: July 18, 2024 from 9-10:30 ET - https://ibm.biz/Liberty-Jul18
Session#2: July 25, 2024 from 1-2:30 ET - https://ibm.biz/Liberty-Jul25



https://ibm.biz/Liberty-Jul18
https://ibm.biz/Liberty-Jul25

Join the Liberty CAB
WebSphere Customer Advisory Board

Weekly meetings We’'re here to help

Email:
claudiab@us.ibm.com sy s Fiday Join 350+ other members
9:15 am EST Eeb{Jart oLccTston;far rounc![.
. ables and deep dive meetings
Webex: Join >
https://ibm.webex.com/meet/cl
audiab Monthly meetings
: . - Business Partner track Engage when b have time:
Community Resource: _ Time zone friendly
http://ibm.biz/WASCABCommu sessions Join > - Stay in the loop at meetings
nityResources - Share solutions and pain points
— Connect with other customers
_ Other Programs A . q .
Advisory Board: ccess to resources and experts
http://ibm.biz/WebSphereAdvis ~ Cloud Pak Week ~ Customized meetings
oryBoard - Previews, Demos - Special offers
- Labs, workshops
-1-on-1

50
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mailto:claudiab@us.ibm.com
https://ibm.webex.com/meet/claudiab
https://ibm.webex.com/meet/claudiab
http://ibm.biz/WASCABCommunityResources
http://ibm.biz/WASCABCommunityResources
http://ibm.biz/WebSphereAdvisoryBoard
http://ibm.biz/WebSphereAdvisoryBoard

Questions?

http://stackoverflow.com/questions/tagged/websphere-liberty

alasdair@ibm.com
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http://stackoverflow.com/questions/tagged/websphere-liberty

Thank You

Your Feedback is Important
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