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Skills Network Labs

sewnen 2= Open Liberty

Welcome to IBM Developer Skills Network to access cloud-hosted guides

The Open Liberty cloud-hosted guides run on the IBM Developer Skills Network. To prevent improper use, we require you to sign into the network to access the guides, You can sign in with an IBM Development Skills Network
account or through one of the following single sign-on providers

First time here? Create an |1BM Developer Skills Networl
Email

O Sign In with GitHub
The email address you used to register with I1BM Developer Sk|lis Network

G Sign In with Google
P rd

*j Sign in with IBMid

a

ln Sign in with Linkedin

Sign in

By signing in, | acknowledge that | understand how IBM Developer Skills Network is using my basic personal data, and that | am at least 16 years of age. Our Privacy Notice provides more details

Community Privacy Termsofuse Accessibility

CUPSIC
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Skills Network Labs

= Skilis Network Labs = Open Liberty wtl A  Account-

Instructions

Al

Launch Applcatico
ction View Go Run  fTorminal  Help
EXPLORER
{Step 3 of 9 Saddsent

Getting started ‘ '.f:;;'.'

FBGNOTS

10 open a new command-line session, select Terminal > New Terminal from the menu of the
D€

Hun the 1ollowing command 1o navigate to the /home/project directory
ONTRIBUTING md

JCENSE

/home / jec README

The fastest way o work through this guide Is 1o clone the Git repository and use the projects
that are provided inside
github.com/openliberty) guide-rest-intro.git

OOEYWIND

LA, DEFPERDUNCIES

The start directory conlains the starting project thal you will busld ug

The finish direciory contains the finished progect that you will build ] f ! 1 theiagthwdadockar-ficolenan. Mameaiproject
Try what you'll build

I'he finish dueciory in the root of this gude contams the finished apphication. Give it a try

before you proceed

To try oul the application, Tust go to the finish directory and run the following Maven goal to
build the application and deploy it to Open Liberly

Vosrer © Q040 Inl.Call LF UTFE Sparscd XML & 0O
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A Full Open
Stack
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A Full Open Stack

MicroProfile
Jakarta EE
Open Liberty
Opend9

JAKARTA EE



Eclipse
MicroProfile
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What is MicroProfile?

Eclipse MicroProfile is an open-source
community specification for Enterprise Java
microservices

N«

A community of individuals, organizations,

and vendors collaborating within an open
source (Eclipse) project to bring microservices
to the Enterprise Java community

N«

© 2021 IBM Corporation



MicroProfile Contributors

payara FUﬁT SU Tomitribe

join the tribe

dd

H SOUJava ! Lightbend

HAMMOCK iedade de

I3 hazelcast ORACLE B Microsoft




MicroProfile
Vendors/Implementations

£ ooyara’ w} P

J/, MICRO] THORNTAIL
P~ BuiltOn \ g o>
> Hammock ¢ kumuluzEE “


https://thorntail.io/
https://thorntail.io/
https://openliberty.io/
https://openliberty.io/
http://tomee.apache.org/
http://tomee.apache.org/
https://helidon.io/
https://helidon.io/
https://github.com/fujitsu/launcher
https://github.com/fujitsu/launcher
https://hammock-project.github.io/
https://hammock-project.github.io/
https://ee.kumuluz.com/
https://ee.kumuluz.com/
https://www.payara.fish/payara_micro
https://www.payara.fish/payara_micro

MicroProfile 4.1
Stack

Open Tracing Health
2.0 Check 3.1

Metrics 3.0

Fault JWT Auth

Sl A 240 Tolerance 3.0 1.2

Config 2.0

Jakatra EE Jakatra EE Jakarta EE Jakarta EE Rest Client
JAX-RS 2.1 CDI 2.0 JSON-P 1.1 JSON-B 1.0

2.0

https://developer.ibm.com/components/opettiberty/series/whatis-microprofile/
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https://developer.ibm.com/components/open-liberty/series/what-is-microprofile/

MicroProfile 4. 1
Stack

Reactive Reactive
Streams GraphQL 1.1 Messaging
Operators 2.0 2.0

Standalone PrOJect Context
8 Propagation

Open Tracing Health 1.2

7X0 Check 3.1 MIEHTES .0

Fault JWT Auth

Sl A 240 Tolerance 3.0 1.2

Config 2.0

Jakatra EE Jakatra EE Jakarta EE Jakarta EE Rest Client
JAX-RS 2.1 CDI 2.0 JSON-P 1.1 JSON-B 1.0 2.0

https://developer.ibm.com/components/opettiberty/series/whatis-microprofile/
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https://developer.ibm.com/components/open-liberty/series/what-is-microprofile/

Open Liberty Overview

© 2021 IBM Corporation

Downloads Support

Open Libert

An |BM Open Source Project

Jump on board and work at lightspeed

Build cloud-native apps and microservices while running only
what you need. Open Liberty is the most flexible server runtime
available to Java™ developers in this solar system. Here's why.

Download (122 MB)

View more downloads

Fork the code




Open Liberty Overview

Focus on code

Easytomake fast and iterative changes

Easy to write tests

True - to - production testing (as much as possible)

Ready for containers

Not - in - your - way tools and flexibility



Developer Experience: dev mode

ABoosts developer productivity A
Almmediate feedback for code
and config changes

ANo re -build necessary

mvnliberty.dev ‘ ’

https://developer.ibm.com/tutorials/achieveapid-iterative-cloud-native-applicationdevelopment/



https://developer.ibm.com/tutorials/achieve-rapid-iterative-cloud-native-application-development/

Developer productivity

~\

IDES

Repositories

EXX

% Dev Mode

The Central Repository

\_ J \.
( )
L APIs )
. MICROPROFILE
«
= ]ava EEE &
@ Spring Boot’

\ J

© 2021 IBM Corporation

) ( Build )
Maven
ﬁ Gradle

{ Testing )

f2¥microshed testing
JUnit @arquitliﬂn

\.

Jesse Gallagher
@Gidgerby

Have | mentioned lately how much of a delight
@OpenLibertylO is to work with? It's just thoroughly
pleasant.

Tim Zoller I
@javahippie

The @OpenLibertylO dev mode is one of the best hot-
reload features | have ever worked with, | am seriously
impressed!




Just Enough Application Server

You control which features are loaded into each server instance

JSp-2.3 jsf-2.3

serviet-4.0

http-2.0 & appmgr




API| Support

AFirst shipped in WAS 8.5 in 2012

AServlet + JSP + JPA MICROPROFILE

AWeb Profile 6 in 2014

AJava EE 7 in 2016 first commercial
product to certify

AJava EE 8 in 2018 first to certify >
AJakarta EE 8 in 2019 first to certify

AEclipse MicroProfile & first to deliver
1.01.4,2.02.1, 3.0 =’ 1adVa
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Liberty Zero Migration

A Zero config migration
Write once, run forever

A Zero app migration
No behavior changes in existing features
New behaviors in new features

A Choose your Java
- Java 14,11, 8
- AdoptOpenJDK
- IBM
- OpendDK
- Oracle

© 2021 IBM Corporation



Developer-Oriented Docs & Guides

€« C & openliberty.io/guidas;

o UK Lab Campus Socul Media Githut

Work Personal Conference Tutorlals Perscnal Confetence CFPs w Workday vPannet @ Travel Dev-Engage

Get Started Guldes Docs

Support Blog

Guides

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

DEVELOP (37 guices) Developing your cloud-native application

Gelting started

RESTTul service Getting started
Reactive sarvice
f stiof
Fault tolerance Getting started with Open Liberty Injecting dependencies into
microservices
{ ) Iy earn v oL
F “n ly W K Learn how 1o use Contexts and Dependency
. 'y " 1
| Cli 1V (CDH) 1O manage and inject
¢ e lependent n croservice
ent o[
25 minutes 15 minutes
BUILD AND TEST (10 guide
sulld
Te
RESTHul service
ANErye

DEPLOY (10 guices)

Kubemetes

© 2021 IBM Corporation

Creating a RESTIul web service

- Learn how ta create a REST service

with JA

Consuming RESTTul services with
template interfaces

Cansuming a RESTIul web service
Explore how t

0 acc

sumple RES Ty

Documenting RESTiul APIs

w o

document and hiter R

CTH

u
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Overview of OpenJ9

51% faster startup time
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HotSpot

By using shared classes cache and
AOT technology, OpenJ9 starts in
roughly half the time it takes
HotSpot.

© 2021 IBM Corporation

50% smaller footprint after

startup
1.0
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After startup, the OpendJ9 footprint
is half the size of HotSpot, which
makes it ideal for cloud workloads.

Faster ramp-up time in the
cloud
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Opend9 reaches peak throughput
much faster than HotSpot making it
especially suitable for running
short-lived applications.

33% smaller footprint during

load
200!
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Time (s)

OpenJ9 HotSpot

Consistent with the footprint results
after startup, the OpendJ9 footprint
remains much smaller than HotSpot
when load is applied.



Open Liberty with OpenJ9: the road to one second startup time

20182020 Progression of OpenLiberty+Opesti@tuptime (seconds)

2.5

OpenJ9 — Improved Cached feature metadata@sergad bhad@gedotsati@n. konstart in p
Better AOT code RAS pro&yssmiged loading of CXF JSON/JSONB provider RAS annotation
JMX1BeanSamiter Cached annotation informantidiKE Budviders  Cached pl§@netalcztd
Opend9 : GC hints in shared classes cackReduced class loading during startuj
Reduced logging overhead
OpenJ9 : More AOT code in shared clas:
e Opend9 : Optimize class verification ove

0.5

December '18 March '19 April '19 July '19 August '19 September '19 April '20
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Open Liberty startup time comparison (using OpenJ9 JVM)

PingPerf application startup time with OpenJ9 Shared Classes Cache (in seconds)

0 . l I I I I I

Open Liberty 20.0.0.4 TomEE 8.0.0-M3-microprofile Tomcat 9.0.22 + OpenWebBeans  Wildfly 17.0.1 javaee JBoss 7.2 Glassfish web 5 Payara web 5.192
2.0.11(CDI) + CXF 3.3.2 (jaxrs)

w

N

[
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Lab 1
RESTful Services



Labos Applicati on

Two microservicesSystemand Inventory.

A Thesystemservice returns the system property
iInformation for a specific host:
http://localhost:9080/system/properties

A Theinventoryservice tracks the the number of systems
you have and it invokes they/stemservice to retrieve
iInformation about a system:
http://localhost:9080/inventory/systems

© 2021 IBM Corporation

System

4
I

: @GET /properties
|

Inventory

@GET REST /systems, /systems/{hostname}



MicroProfile 4.1 Stack

Open Tracing Health
2.0 Check 3.1

Metrics 3.0

Fault JWT Auth

Sl A 240 Tolerance 3.0 1.2

Config 2.0

Jakatra EE Jakatra EE Jakarta EE Jakarta EE Rest Client
JAX-RS 2.1 CDI 2.0 JSON-P 1.1 JSON-B 1.0

2.0
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MicroProfile Core
Technologies

JAX- RS

@Path("/brews")

@Produces(MediaType.APPLICATION_JSON)
@Consumes(MediaType.APPLICATION_JSON)
public class BrewsResource {

@POST
public Response startCoffeeBrew(CoffeeBrew brew) {...)

© 2021 IBM Corporation



MicroProfile Core
TECh n0|Og|es public class CoffeeBrew {

private CoffeeType type;

public CoffeeType getType() {
return type;

\] S O N' B &. \] S O N - P |}oublic void setType(CoffeeType type) {

this.type = type;
}

@POST
@Consumes(MediaType.APPLICATION_JSON)
) ) public Response startCoffeeBrew(CoffeeBrew brew) {
httDS//ODGI’]“bEI"[VIO/dOCS/ CoffeeType CoffeeType = brew_getType();

21.0.0.6/jsonp-b.html

© 2021 IBM Corporation


https://openliberty.io/docs/21.0.0.6/json-p-b.html

Time To Code

To get started visit the following URL in your browser:

https://openliberty.skillsnetwork.site/cloud
nhative-jJavamadeeasymicroprofilejakartaee




Lab 2
True to Production
Testing



Why do we write
automated tests?




To have confidence that our applications

work the way we want them to!




Types of testing

| System/UI \
- testing

© 2021 1BM Corporation https://developer.ibm.com/series/testinagcloud-native-java-applications/



https://developer.ibm.com/series/testing-cloud-native-java-applications/

What we have time
to do

Manual Testing if | have

_ .
time and remember

© 2021 1BM Corporation https://developer.ibm.com/series/testinagcloud-native-java-applications/



https://developer.ibm.com/series/testing-cloud-native-java-applications/

Problem with just using Unit tests

<~ Tap turns on
~ Tap turns off
-~ Drain works
- Sink does not overflow




o0k bR

0

THE TWELVE-FACTOR APP

Codebase
Dependencies
Config

Backing Services
Build, Release, Run
Stateless Processes

/. Port Binding
8. Concurrency
9. Disposability

10. DevProd Parit

11. Logs
12. Admin processes



Dev-Prod Parity

Keep development, staging, and production as similar as possible

Comprised of three common issues:
A The time gap
A The personnel gap
A The tools gap

G ¢ KS -nétds degkper resists the urge to use different backing servi
between development and production, even when adapters theoretically

F0oA0NI OO gl é& Fyeé RAFFSNBYOSa Ay
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IT WORKS
ON MY




Testcontainers

A Integration tests that are easy
to setup, write, and run

A Test your apps the same way
they run in production

A Tests are portable to any
compatible implementation:

A Liberty
A Wildfly
A Payara
A TomEE
A etcX

© 2021 IBM Corporation

Dev/Test env

Integrati
on tests

mongo:4.0

(DB container)

L0

end users

app:latest

(app container)

(DB container)




MicroShed Testing @iicroshedTest

public class MyTest ({

/[ Search for Dockerfile
/[ Start app in Container.

A Integration tests that are easy to setup, write, / Wait for Contamer before running  tests.

and run .
@container

A Test your apps the same way they run in public ~ static  MicroProfileApplication app

production...in Containers = new MicroProfileApplication 0

. . . withAppContextRoot "l myservice ");

A Can run multiple containers on same network PP ( / )

(e.g. test DB integration) /I Inject JAX-RS REST Client
A http://microshed.org/microshedesting/ @nject

public  static MyService mySvc;

Il A test method like any other

@rest
public  void testMyService () {

}

micro

© 2021 IBM Corporation


http://microshed.org/microshed-testing/

Aims for Module 2;

ALearn how to run the tests in true
to-production environments by
using containers withMicroShed
Testing.

System

t

|
I @GET /properties
|

Inventory

@GET REST /systems, /systems/{hostname}




Time To Code

To get started visit the following URL in your browser:

https://openliberty.skillsnetwork.site/cloud
nhative-jJavamadeeasymicroprofilejakartaee




Application
considerations for cloud

deployments



MicroProfile 4.1
Stack

Open Tracing Health
2.0 Check 3.1

Metrics 3.0

Fault JWT Auth

SR AR 2L Tolerance 3.0 1.2

Config 2.0

Jakatra EE Jakatra EE Jakarta EE Jakarta EE Rest Client
JAX-RS 2.1 CDI 2.0 JSON-P 1.1 JSON-B 1.0

2.0
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Kubernetes

Regain control with Kubernetes

Organize and govern the container chaos

Horizontal
Scaling

Self-Healing

Automated Secret &
Rollouts & Configuration
Rollbacks Management

Service Discovery &
Load Balancing

Intelligent
Scheduling



Lab 3:
Health or
Configuration



MicroProfile with Kubernetes

kubectlcreateconfigmapgreetingconfig--from-literal

message=Greetings...

Config

. GREETING

. greeting
config
. message

@Inject
@ConfigProperty  (name =
"GREETING")

String  greeting

© 2021 IBM Corporation



MicroProfile with Kubernetes

Health o

© 2021 IBM Corporation



Aims for Module 3

A Learn how to use MicroProfile Health to
report the health status of microservices
and take appropriate actions based on
this report.

A Learn how to externalize and inject both
static and dynamic configuration
properties for microservices using
MicroProfile Config.

System

4
I

: @GET /properties
|

Inventory

@GET REST /systems, /systems/{hostname}




Time To Code

To get started visit the following URL in your browser:

https://openliberty.skillsnetwork.site/cloud
nhative-jJavamadeeasymicroprofilejakartaee




Recap

MicroProfile

A No vendor lock in
A Eull set of cloud ready APIs
A Config
A Health
A Metrics
A Fault Tolerance

A X
A Big community

Open Liberty

A Modular Application server

A Light weight

A Easy to configure

A Jakarta EE 8 certified

A Production ready

A Official Docker images available
A Optimized for development

© 2021 IBM Corporation

All Open Source!

Jakarta EE

A Opensource Enterprise Java APIs
A No vendor lockn
A Big community

Open J9

A Low memory footprint

A Fast startup time

A High application throughput
A Smoother ramgup in the cloud
A Easy to use Docker images




Links and Materials

MicroProfile

A MicroProfile Starterhttps://start.microprofile.io/

A What is MicroProfilePittps://developer.ibm.com/components/open
liberty/series/whatis-microprofile/

All Open Source!

MicroProfile Starter

A MicroProfile Homepage:
https://projects.eclipse.org/proposals/eclipamicroprofile

Open Liberty

A Open Liberty Sitenttps://openliberty.io/

A Open Liberty Guidesittps://openliberty.io/guides
A Open Liberty Docsittps://openliberty.io/docs

OpenJ9

A OpenJ9 Homepagéitps://www.eclipse.org/open|9/

A Opend9 Docker Downloads Page:
https://hub.docker.com/u/adoptopenjdk

A OpenJ9 Docsiitps://www.eclipse.org/openj9/docs/

Open Liberty

A lightweight agen fravework far Butlding feat ard
Mowat dosd sativw brs mdireservices

Jakarta EE
A Jakarta EE Homepadgtps://jakarta.ee/
A Jakarta EE Blobttps://jakartablogs.ee/

© 2021 IBM Corporation


https://developer.ibm.com/components/open-liberty/series/what-is-microprofile/
https://projects.eclipse.org/proposals/eclipse-microprofile
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