


Agenda

» Part 1: Liberty value and evolution

 Part 2: Technical deep-dive: what’s new this quarter

» Part 2a: Jakarta EE & Eclipse MicroProfile — Kevin Sutter
- Part 2c: Liberty Performance Update — Vijay Sundaresan
* Part 5: Q&A

1BM WebSphere Application Server Update
Session 2100 @Think

V

* For complete WAS Update presentation, see
http://ibm.biz/\WWebSphereUpdate 18M Cloud

Liberty Quarterly Update



http://ibm.biz/WebSphereUpdate




Why are customers choosing Liberty?

“We want to reduce costs, simplify, and become cloud ready”
Development efficiencies

Flexible license options

— even with collective management

Rapid provisioning

— small disk size

— ZIp packages

— remove the Ops team from the app update flow
Lower running costs

— dynamic config

— zero migration

— self-tuning thread pools

Liberty Quarterly Update



Fit-for-purpose server

* You control which features are loaded into each server instance

<feature>jsf-2.3</feature>

jsp-2.3 jsf-2.3

Java EE

http-2.0 B8 appmagr

| Kernel
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Liberty in Docker

O

app and config

+ Hosted
Cloud

Vr

€
liberty and java
N =
os config portable container

' Private

Cloud

&

FROM open-liberty
ADD myapp.war /config/dropins/myapp.war

IBM Cloud Kubernetes Service
Azure Kubernetes Service

Google Kubernetes Engine
Amazon Elastic Kubernetes Service

Jelastic

Red Hat Open Shift Container Platform
Pivotal Kubernetes Service

Pivotal Cloud Foundry
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Liberty Zero Migration

Zero config migration

- Write once, run forever

Zero migration for apps

- No behavior changes in existing features
- New behaviors in new features

Choose your Java

- Java12,11,8
- AdoptOpenJDK
- IBM

- OpenJDK

- Oracle

Liberty Quarterly Update



How to get Support

@ @ d Kabanero Enterprise
é‘ }9 4 — N\
IBM Integrated Application
. WebSphere Runtimes
Application Server Java: Node.js:
z/0S * Open Liberty * Loopback

Network Network Deployment MicroProfile * Express

Jakarta EE
Deployment Base * Spring
Base *+ Openl9 3

k. HotSpot y

Core

’ OPERATOR
FRAMEWORK
Appsody
Integrated DevOps




Focus areas

Foundation Orchestration

Developer Experience
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MicroProfile 2.1
MicroProfile Ope

Tracina 1.2

JAX-RS Reactivd
Server Shutdown
Server package i
SpringBoot Web
Reduced license
Support for IWT
Custom OAuth tg
OIDC discovery

OIDC provider cq
OIDC-RP certific
z/OS MODIFY tri
update

z/OS DISPLAY W

command

MicroProfile 2.2
Default variable va

ues

Enhanced support
variables in config
Non-root docker im
PKCS12 for cert st
JDBC 4.3
Password hash qu
Server variables or
Java SE 11
TLS 1.3
SPNEGO with Ops
Forwarded & X-For
support

30% startup performance in
10% memory footprint imprd
Java SE 11 Hotspot

Java SE 12

Oracle UCP

TLS Hostname verification
OIDC support for SPNEGO
Liberty readiness analysis
UBI based docker images
Open Liberty Operator
z/OS Get SAF groups

z/OS Keyring monitor

Liberty dev mode

VS Code extension

Jakarta EE 8 certified

MicroProfile 3.0

MicroProfile REST Client 1.3
MicroProfile Context Propagation 1.0
MicroProfile Reactive Messaging 1.0
PostgreSQL as a 15t class db

Config validation REST API

OpenlD Connect app password Ul
OAuth PKCE support

z/OS SAF auditing

18.0.0.4 E

4Q18

19.0.0.1-3

1Q19

2019

19.0.0.4-6

19.0.0.7-9
3Q19
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Periodic Table of Liberty (19.0.0.9)

batchSMFLogging-1.0 zoslLocalAdapters-1.0 zosTransaction-1.0

zosRequestLogging-1.0 zosWIm-1.0 zosSecurity-1.0

collectiveController-1.0 healthAnalyzer-1.0 scalingController-1.0

clusterMember-1.0 . dynamicRouting-1.0 healthManager-1.0 . scalingMember-1.0 Security
cloudant-1.0 é batchManagement-1.0 é |
javaee-7.0 E | wsAtomicTransaction-1.2 Operations [ passwordUstilities-1.0 é
javaee-8.0 E : | wsSecurity-1.1 é
sipServiet-1.0 é I | wsSecuritySaml-1.0 é
- bells-1.0 é mpContextPropagation-l.OéI adminCenter-1.0 con_strr:;edgelegati;-lzé I audit-1.0 é
Open & _ , _ ~ _ | _ ,, _ .
Liberty concurrent-1.0 é mpReactiveMessaging-1.0 é | collectiveMember-1.0 federatedRepository-1.0 é IdapRegistry-3.0 é
javaMail-1.6 é mpReactiveStreams-1.0 é| distributedMap-1.0 él jwt-1.0 é oauth-2.0 é
i jaxb-2.2 é opentracing-1.3 é | eventLogging-1.0 él_jthso-l.O é openid-2.0 é
New in jdbc-4.3 é osgiConsole-1.0 él logstashCollector-1.0 segiOFDaw_tms:-LO_ - ¢_ J openidConnectClient-1.0 é
% jpaContainer-2.2 é springBoot-2.0 él monitor-1.0 é webCache-1.0 é I openidConnectServer-1.0 é
I\éeQV\ilgn jsfContainer-2.3 é webProfile-7.0 é: openapi-3.1 : samlWeb-2.0 é
/W\ json-1.0 é webProfile-8.0 él requestTiming-1.0 é | scim-1.0
1919 jsonbContainer-1.0 é I usageMetering-1.0 I socialLogin-1.0 é
’W\ jsonpContainer-1.1 é | restConnector-2.0 é | spnego-1.0 é
4S 218 microProfile-3.0 é APIs | sessionCache-1.0 é | transportSecurity-1.0 é




Periodic Table of Liberty (19.0.0.9)

Base

Core

Open &
Liberty

T
New in
3019

. -
New In
2019

(a0
New In

1019

New in
4018

;

:

clusterMember-1.0

cloudant-1.0
javaee-7.0
javaee-8.0
sipServlet-1.0
bells-1.0
concurrent-1.0
javaMail-1.6
jaxb-2.2
jdbc-4.3
jpaContainer-2.2
jsfContainer-2.3

json-1.0

jsonbContainer-1.0

jsonpContainer-1.1

microProfile-3.0

NOMMAOMMNOOOMON® MM

batchSMFLogging-1.0

collectiveController-1.0

dynamicRouting-1.0

mpContextPropagation-1
mpReactiveMessaging-1

mpReactiveStreams-1.0

opentracing-1.3
osgiConsole-1.0
springBoot-2.0
webProfile-7.0

webProfile-8.0

appClientSupport-1.0
appSecurityClient-1.0
batch-1.0
concurrent-1.0

ejb-3.2

ejpHome-3.2

ejbPersistentTimer-3.2
ejpRemote-3.2

j2eeManagement-1.1

javaMail-1.6

jacc-1.5 managedBeans-1.0
jaxb-2.2 mdb-3.2

jaxws-2.2 wasJmsClient-2.0
jca-1.7 webProfile-8.0

wmgJmsClient-2.0

jms-2.0

/appSecurity-&O

beanValidation-2.0
cdi-2.0

ejbLite-3.2

el-3.0

jaspic-1.1

cdi-2.0
jaxrs-2.1

jsonp-1.1

jsonb-1.0

jaxrs-2.1
jaxrsClient-2.1
jdbc-4.2
jndi-1.0
jpa-2.2
jsonb-1.0

jsonp-1.1 websocket-1.1
jsf-2.3

jsp-2.3

managedBeans-1.0

servlet-4.0

ssl-1.0

mpConfig-1.3

mpFaultTolerance-2.0

mpMetrics-2.0

mpOpenTracing-1.3

mpJwt-1.1 mpRestClient-1.3

mpOpenAPI-1.1 mpHealth-2.0




Liberty Quarterly
Update

4-weeky release update




2018 - Quarterly Releases

| 18.0.0.1 I | 18.0.0.2 I | 18.0.0.3 I | 18.0.0.4 I

)
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2019 - 4-weekly Releases

I 19.0.0.3 I I 19.0.0.6 I | 19.0.0.9 I I 19.0.0.12 I
19.0.0.11
19.0.0.10

+ Fix Pack 19.0.0.7 25 July 2019 This is an estimated future release date.
+ Fix Pack 19.0.0.6 28 June 2019

- Fix Pack 19.0.0.5 31 May 2019

- Fix Pack 19.0.0.4 3 May 2019

» Fix Pack 19.0.0.3 5 April 2019

- Fix Pack 19.0.0.2 8 March 2019

- Fix Pack 19.0.0.1 8 February 2019

+ Fix Pack 18.0.0.4 14 December 2018
+ Fix Pack 18.0.0.3 21 September 2018
=+ Fix Pack 18.0.0.2 29 June 2018

=+ Fix Pack 18.0.0.1 16 March 2018
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2019 - IFixes

19.0.0.3

19.0.0.6

19.0.0.9

19.0.0.11

19.0.0.10

Fixpacks released prior to 2019 still get 2 years of iFix coverage
Fixpacks released 2019 and later get at least 6 months of iFix coverage
Fixpacks ending in .3, .6, .9 or .12 get 2 years of iFix coverage

Liberty Quarterly Update




2019 - Proactive security fixes

I 19.0.0.3 I 19.0.0.6 19.0.0.9

19.0.0.11

19.0.0.10

* We provide security patches automatically for the last two fixpacks
ending in one of .3, .6, .9, .12
« We also provide security patches automatically for the last fixpack

Liberty Quarterly Update
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Java EE -> Jakarta EE

The rapid success and momentum of MicroProfile leads to a rethink at Oracle.

In 2017 Oracle embrace the open community approach and contribute their assets to a new
Eclipse Foundation Jakarta EE Project.

Future releases of Java EE technology will be branded Jakarta EE.
Eclipse MicroProfile remains the focus for cloud native innovation on top of Jakarta EE.

ECLIPSE

MICROPROFILE

=’Java

A 4

Final release Java EE 8 ‘-

First release Jakarta EE 8 (binary and source compatible)
BUT: Oracle is aggressively protecting Java™ trademarks, references and

acronyms. The community is working through the consequences.



Jakarta EE progressing outside the JCP

J =’ Java

EHHJ'I"H.IEE

*'> lava

ENTERPRISE
EDITRON

EDITRON

'ﬁu]

ENTERFRISE
EDITRON

‘—) =’ Java

ENILFI"R.ISF.

Specification First - Code First
JAKARTA EE
Led by Specification Lead - Collaborative
JAKARTA EE
Documents and TCKs are ‘4 Documents and TCKs are
closed source open source
JAKARTA EE
One normative “Reference - 7’ 'l One or more “Compatible
> Implementations”
JAKARTA EE

Oracle certification process - Self certification
JAKARTA EE

Liberty Quarterly Update
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S i f. t i = - |
p e c I I c a I O n S @ Google w3 Travel@IBM Launch... IBM Knowledge Cen... N Verse W3 vPlanner . 3 New Ways To Hel... ™% European Applicatio...

‘.l’JAKARTA EE About Membership Connect Resources ~ Bl

https://jakarta.ee/specificatio

Specifications

Jakarta Annotations

Jakarta Annotations defines a collection of annotations representing common semantic concepts that enable a
declarative style of programming that applies across a variety of Java technologies.

Jakarta Authentication

Jakarta Authentication defines a general low-level SPI for authentication mechanisms, which are controllers that interact
with a caller and a container's environment to obtain the caller's credentials, validate these, and pass an authenticated
identity (such as name and groups) to the container.

Jakarta Batch

Jakarta Batch specifies a Java API plus an XML-based job specification language (JSL), which lets you compose batch jobs
in XML from reusable Java application artifacts and conveniently parameterize different executions of a single job.

JAKARTAE

COPYRIGHT (C) 2019, ECLIPSE FOUNDATION chib%‘iva!.JarIer|y Update 07


https://jakarta.ee/specifications/

Specifications - Jakarta Batch (example)

https://jakarta.ee/specifications/batch/

J’JAKARTA EE About Membership Connect Resources~  BIq

Home / Specifications / Jakarta Batch

Jakarta Batch

Jakarta Batch 1.0

First release for Jakarta EE 8

JAKARTA

COPYRIGH Libenrty,Quasterly Update 23
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Specifications - Jakarta Batch 1.0 (example)

https://jakarta.ee/specifications/batch/1.0/

~‘-hl’J.QtKARTI-"q EE About Membership Connect Resources ~

Home / Specifications / Jakarta Batch / Jakarta Batch10

Jakarta Batch 1.0

Jakarta Batch specifies a Java API plus an XML-based job specification language (JSL), which lets you compose batch jobs in XML
from reusable Java application artifacts and conveniently parameterize different executions of a single job.

e Jakarta Batch 1.0 Specification Document (PDF)

e Jakarta Batch 1.0 Specification Document (HTML)

¢ Jakarta Batch 1.0 Javadoc

* Jakarta Batch 1.0 TCK

* Maven coordinates
jakarta.batch:jakarta.batch-apiijar:1.0.2

Ballots

Release Review

The Specification Committee Ballot concluded successfully on 2019-09-02 with the following results.

Yes No Abstain JAKARTA(
Fujitsu +1 e LIVESTREAM

IBM +1 y Update o4


https://jakarta.ee/specifications/batch/1.0/

APIs - each Specification page...

https://jakarta.ee/specifications/batch/1.0/

~‘-hl’J.QtKARTI-"q EE About Membership Connect Resources ~

Home / Specifications / Jakarta Batch / Jakarta Batch10

Jakarta Batch 1.0

Jakarta Batch specifies a Java API plus an XML-based job specification language (JSL), which lets you compose batch jobs in XML
from reusable Java application artifacts and conveniently parameterize different executions of a single job.

e Jakarta Batch 1.0 Specification Document (PDF)

e Jakarta Batch 1.0 Specification Document (HTML)
¢ Jakarta Batch 1.0 Javadoc

aBatch 1.0 TCK
* Maven coordinates
jakarta.batch:jakarta.batch-apiijar:1.0.2

BallotsS

Release Review
The Specification Committee Ballot concluded successfully on 2019-09-02 with the following results.

Yes No Abstain JAK ARTA‘
Fuiitsu " e LIVESTREAM

IBM +1 / U pdate 25


https://jakarta.ee/specifications/batch/1.0/

Jakarta EE TCKs

Eclipse Downloads

+ Contact the project members on their user forum.
* Browse the directory contents to find the file you're looking for.

® Eve ryo n e i S We | CO m e! * Go to the main Downloads page.

e https://download.eclipse.org/jakartae ey o
| aﬂnotatTcnsl
authentication
authorization
batch
bean-validation
cdi

concurrency
connectors

debugging
dependency-injection
Directory Contents expression-language
jsonb
- jsonp
[] eclipse-annotations-tck-1.3.0.zip :::sagmg
[-] eclipse-annotations-tck-1.3.0.zip.sha256 pages
[J eclipse-annotations-tck-1.3.0.zip.sig PE’;iSltE“GE
[] jakarta-annotations-tck-1.3.0.zip ;:;t "
[] jakarta-annotations-tck-1.3.0.zip.sha256 tags
; ~ " bl A A transactions
[ jakarta-annotations-tck-1.3.0.zip.sig webeocket

xmil-registries
xml-rpc

This page is not designed to be web-accessible, as the project has not created a web page here. You can try the following:

Note: There are separate branding requirements,
but the use of the TCKs is for everyone!
COPYRIGHT (C) 2019, ECLIPSE FOUNDATION, INC. | MADE AVAILABLE UNDER THE ECLIPSE PUBLIJ—hl&@ngOQFuaJ)terly U pdate
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https://download.eclipse.org/jakartaee/
https://jakarta.ee/compatibility/get_listed/#how-to

lementations

J’JAKARTAEE About Membership Connect Resources ~ Compatible Products

Jakarta EE Compatible Im

o https://jakarta.ee/compatibilit Compatible Products

Home / Compatible Products

J JAKARTA EE Compatible Products

The success of Jakarta EE technology relies on compatibility to ensure application portability, security, stability, and resiliency. Compatibility w

- 4 ';" to leverage and strengthen the Jakarta EE brand in the enterprise Java community. If you are interested in featuring your product here, follow
“ e Jakarta EE 8 Full Platform Compatible Products

I e Jakarta EE 8 Web Profile Compatible Products
Sept 10, 2019 Jakarta EE 8 Full Platform Compatible Products

\o//f q € Open Liberty Sz

WildFly

Eclipse Glassfish Open Liberty WildFly
Eclipse Foundation IBM Corporation Red Hat
Version: 5.1.0, Full Profile Version:19.0.0.6 Version: 17.0.1.Final

D ~.'y-’\
COPYRIGHT (C) 2019, ECLIPSE FOUNDATION | usLId+IEHRdRLY o\ GUsLETTY Upuale 27



https://jakarta.ee/compatibility/

2019
I' Both Eclipse MicroProfile and Jakarta EE
eC Ipse continue to evolve and mature

Lieé * . redhat Tomitribe

MICROPROFILE.

OPTIMIZING ENTERPRISE JAVA

2% Microsaft

MicroProfile 1.0 — since Liberty 16.0.0.3
MicroProfile 3.0 - Liberty 19.0.0.7
MICROPROFILE 3.0

NEW ENTERPRISE CAPABILITIES FOR MICROSERVICES

JAKARTA EE Open Open API Rest Client Config
Tracing 1.3 1.1 1.3 1.3
Fault
. JWT Health
Tolgrgnce Metrics 2.0 11 Check 2.0

Eclipse MicroProfile:
O __ & [ » https://microprofile.io CDI 2.0 JSON-P 1.1 JAX-RS 2.1 JSONB 1.0
Jakarta EE:

b https://www jakarta.ee/ BUILDS ON ... JAVA EE 8.0 - JAKARTA EE 8.0



Customer Overview

MicroProfile 3.0 (Jun 2019)

I C R D P R O Fl L ™ MicroProfile 2.2
Health Check 2.0 2021‘
Metrics 2.0
MicroProfile 1.4 (June Rest Client 1.3
2018)
MicroProfile 1.3
MicroProfile 1.3 (Dec 2017) mpConfig-1.3 20209

MicroProfile 1.2 mpFaultTolerance-1.1

mpConfig-1.2 mpJdwt-1.1

mpMetrics-1.1 mpOpenTracing-1.1

mpOpenApi-1.0 mpRestClient-1.1

mpOpenTracing-1.0 2019’

mpRestClient-1.0

MicroProfile 2.2 (Feb 2019)
MicroProfile 1.1 (August MicroProfile 2.1
2017) 01% MicroProfile 2.1 (Oct 2018)  Fault Tolerance 2.0
microProfile-1.0 MicroProfile 2.0 OpenAPI 1.1
mpConfig-1.0 mpOpenTracing-1.2 OpenTracing 1.3
’ Rest Client 1.2
MicroProfile 2.0.1 (July

MicroProfile 1.2 (Sept 2017) 2018)

2017¢

< MicroProfile 1.0 (Fall 2016)
jaxrs-2.0
cdi-1.2
jsonp-1.0

microProfile-1.1 MicroProfile 1.4

mpConfig-1.1 jaxrs-2.1 /[ Java EE 8
mpFaultTolerance-1.0 cdi-2.0 /[ Java EE 8
mpHealth-1.0 jsonp-1.1 // Java EE 8

mpMetrics-1.0 jsonb-1.0 // Java EE 8

mpJwt-1.0
Liberty Quarterly Update
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Eclipse MicroProfile 3.0 (June 2019)

Open Tracing Open API Rest Client :
Fault JWT
: : Health
Tolerance Metrics 2.0 Propagation -
2.0 - 1.1 Sise sl

Based on
Java EE 8

CDI 2.0 JSON-P 1.1 JAX-RS 2.1 JSON-B 1.0

F———=——====

_________________________ oJ
MicroProfile 3.0
Bl = New
Bl - Updated
I = No change from last release (MicroProfile 2.2)

Liberty Quarterly Update



MicroProfile Metrics 2.0

New in mpMetrics-2.0

@Counted annotation has been simplified. Counters only

count up now (1, 2, 3, ...).

New @ConcurrentGauge annotation used to count
concurrent requests, including high/low watermarks, of
annotated methods

//%kounted(name=“c0untConcurrent") ﬂ\\\

void somethingToCountInParallel() {

}

\_

@Counted(name=“countSequential®“, monotonic=true)
void somethingToCount() {

// method logic here...

// method logic here..

}

\

//ékoncurrentﬁauge(name=“countConcurrent ")
void somethingToCountInParallel() {

@Counted(name=“countSequential®)
void somethingToCount() {

AN

// method logic here...

// method logic here..

31

mpMetrics-1.x

mpMetrics-2.0

Multiple labeled time series can be tracked for a single
metric name using tags

//ékounted(name=“servletCountGet“, tags={“app=webshop”} ) ﬂ\\\
void doGet() {
// method logic here...

}

@Counted(name=“servletCountPost®, tags={“app=webshop”})
void doPost() {
// method logic here..

U Y,

//;;ounted(name:“servletCount“, tags={“app=webshop”’, “req:get”}‘\\\

)
void doGet() {

// method logic here...

}

@Counted(name=“servletCount*, tags={“app=webshop”,
“req=post”})
void doPost() {

// method logic here..

\ /




MicroProfile Health 2.0

mpHealth-2.0 - Provide your own health check procedures, to be invoked by Liberty, to verify the health of your microservice.

Code using new convenient annotations (@Liveness and @Readiness) and standard Java APIs.
*  @Health annotation from MicroProfile Health Check 1.0 is now deprecated.

View the health statuses of your microservices in simple UP/DOWN states in a JSON encoded payload response from new HTTP
endpoints (/health/ready, /health/live, and /health).

Message body of Health Check Response was modified from 1.0, the attributes outcome and state was replaced by status.

GET /health/live
@Liveness
@ApplicationScoped

public class CheckMemoryUsage implements HealthCheck { {
"status": "DOWN",
@Override "checks": [
public HealthCheckResponse call() { {
if (getMemUsage() < 0.9) { ‘ "name": “memUsage",
return HealthCheckResponse.named(“memUsage”) "status": "DOWN",
.up() }
.build(); ’
} {"name": “threadCount",
return HealthCheckResponse.named(“memUsage”) "status": "UP"
.down() }
.build();
} ]

} }
\ microservicﬂ Liberty Quarterly Update




MicroProfile Health 2.0

Liberty Server

mpHealth-2.0 Application provided health checks
feature  —

App
Monitor Service HTTP GET

Health Check A
Ihealth/ready < o
Readiness/Liveness e

(e.g., Kubernetes
Probes) Overall status is UP if /health — @Readiness
and only if all checks App2

report UP .
/health/live » Health Check C
@Liveness

App3
—» Health Check D
@Health

v

A

/health/ready — Response provides aggregated data of all the @Readiness health check procedures and an overall UP/DOWN status indicator.
/health/live — Response provides aggregated data of all the @Liveness health check procedures and an overall UP/DOWN status indicator.
/health — Response provides all the aggregated data of all the @Liveness, @Readiness, and @Health health check procedures and an overall

33JP/DOWN status indicator. _
Liberty Quarterly Update



MicroProfile Rest Client 1.3

What’s new in MicroProfile Rest Client 1.3?

. Spec-defined SSL support

. Config Keys

. Default MIME type (application/json)
. Close/dispose methods

myKey-uri=http://myhost:9080/

34

@RegisterRestClient(configkey="“myKey”)
public interface MyClient1 { ...

@RegisterRestClient(configkey="myKey”)
public interface MyClient2 { ...

@RegisterRestClient(configkey="myKey”)
public interface MyClient3 { ...

Liberty Quarterly Update



MicroProfile Context Propagation 1.0

Completion Stages backed by managed executors
Dependent stage actions run on the
Liberty thread pool, under the thread
context of the stage creator

supplyAsync

Liberty thread pool

exec.supplyAsync(supplier)
.thenApply(Util::funA)
.thenApply(Util::funB)
.thenApplyAsync(Util: :funC)
.thencombine(cf2,
(rl, r2) -=>rl + r2)
.getQ)

Liberty Quarterly Update



MicroProfile Reactive Messaging 1.0

* Reactive Message )
« Simple Kafka integration ( ) )
: ‘ : ’ MANUAL
- Extensible to other ‘messaging <String>
providers (e.g. Database, JMS) toUpper( <String> greeting) {
. . Message.of|(
y Conflgured through MP Conflg greeting.getPayload().toUpper(),

()->greeting.ack());

.messaging.outgoing.greet-out.connector=11iberty-kafka
.messaging.outgoing.greet-out.bootstrap.servers=kafkabrokerhost:9092

.messaging.incoming.greet-in.connector=1iberty-kafka
kqfkq .messaging.incoming.greet-in.bootstrap.servers=kafkabrokerhost:9092
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Open Liberty “Instant-on” Startup




OpenLiberty “instant-on” startup

* Goal : get to “sub-second” startup on common systems/tasks

e De-construct Liberty startup steps
* Per-task : bundle starting, feature manager, CDI container/equinox construction
* Per-thread : look at degree of parallelism, which threads are doing which tasks

* Optimization
* Look at parallelizing computation that cannot be eliminated
* Look at the algorithmic complexity and improve
* Avoid expensive code paths via persisting data from run-to-run

Liberty Quarterly Update
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OpenLiberty+Opend9 : the road to one second startup time

2019 Progression of OpenLiberty+OpenJ9
PingPerf startup time (in seconds)

25 Open]J9 : Improved Cached feature metadata when no change to server.xml Changed bundle activation to start in parallel

Better AOT code —®  RAS processing > Optimized loading of CXF JSON/JSONB provider —  RAS annotation processing at build time instead of run time

JMX MBeanServer init Cached annotation information for built-in JAX-RS Providers Cached plugin xml and OSGi metadata
2 Open]J9 : GC hints in shared classes cache Reduced class loading during startup
Reduced logging overhead
15 Open]J9 : More AOT code in shared classes cache
Open]J9 : Optimize class verification overhead
1
0.5
0

December March April July August September

System : Pinned to 2 hyperthreaded CPUs on Intel Xeon Platinum 8168 CPU @ 2.70 GHz

Halved startup time due to app server and JVM changes done consistently throughout 2019

OpenLiberty and OpenJ9 changes improve startup time to be almost at one second now
Liberty Quarterly Update



OpenLiberty startup time comparison with OpenJ9

PingPerf Startup time with OpenJ9+Shared Classes Cache (in seconds)

8
7
6
5
4
3
2
1
0
OpenLiberty 19.0.0.8 TomEE 8.0.0-M3- Tomcat 9.0.22 + Wildfly 17.0.1 javaee JBoss 7.2 Glassfish web 5 Payara web 5.192
microprofile OpenWebBeans
2.0.11(CDI) + CXF  System : Pinned to 2 hyperthreaded CPUs on Intel Xeon Platinum 8168 CPU @ 2.70 GHz
3.3.2 (jaxrs)

e Openliberty startup time is significantly shorter than other appllcatlon servers
Liberty Quarterly Update
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OpenLiberty startup time comparison with HotSpot

PingPerf application Startup time with HotSpot (in seconds)

10
9
8
7
6
5
4
3
2
1 I

0

OpenLiberty 19.0.0.8 TomEE 8.0.0-M3- Tomcat 9.0.22 +  Wildfly 17.0.1 javaee JBoss 7.2 Glassfish web 5 Payara web 5.192

microprofile OpenWebBeans
2-0;-.]:-3(.(2:%2;5()3)(': System : Pinned to 2 hyperthreaded CPUs on Intel Xeon Platinum 8168 CPU @ 2.70 GHz

* Openliberty startup time is significantly shorter than other,application servers "



OpenLiberty+Opend9 startup time improvements

OpenLiberty+OpenJ9 19.0.0.9 vs 18.0.0.4
Startup Time Improvement Percentage
50%

45%

40%

35%
30%
25%
20%
15%
10%

5%

0%

No Apps No Features Web Profile7 Web Profile8 Java EE7 Java EE8 DayTrader7 DayTrader8

OpenlLiberty+Openl)9 changes in 2019 improved startup time across the board
Liberty Quarterly Update
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OpenLiberty+Opend9 startup optimizations : What's next ?

Liberty changes
* More bundles enabled for parallel activation with a goal of all of them eventually
* New Annotation service engine with caching function
« Some CDI heavy applications expected to start up in less than half the time after first startup and data is
cached
* Additional config caching

Openl9 changes

* Class verification overhead reduction when classes are in the shared class cache

* More AOT optimizations

* Make shared classes cache more consumable in Docker by having multi layered cache
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EE8 Throughput (Daytrader8)

WAS 19.0.0.1 Liberty
Server EE8 throughput
is at least 39% better
than other Lightweight
App Servers

120%

100%

80%

Reg/sec
(e}
S
X

40%

Percentage of 19.0.0.1

20%

0%

WebSphere Liberty ee8-Daytrader8 comparison
(higher is better)

100% 100% 96%
61% 59%
24%
B
WebSphere Open Liberty WebSphere Wildfly 15 Jboss EAP 7.2 Glassfish 5.0.1
Liberty 19.0.0.1 19.0.0.1 Liberty 18.0.0.2

System Configuration:

*SUT: LinTel — SLES 11.4, Intel(R) Xeon(R) Platinum 8180 CPU @ 2.50GHz, 4 physical cores, 64GB RAM.
*Oracle JDK 8 u191 is used for non-IBM app servers & IBM JDK 8 SR5 FP30 is used for WebSphere Liberty 19.0.0.1 and IBM JDK SR5 FP17 for 18.0.0.2
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EE7 Throughput (Daytrader7)

WebSphere Liberty ee7-Daytrader7 comparison

WAS 19.0.0.1 Liberty (higher is better)

Server EE7 throughput

. 120%
is at least 36% better °
; ; 100% 100% 98%
than other Lightweight o 100% 98% 96%
App Servers o
o
o 80%
o 64% 65%
S &
o5 60% 54%
2 0
S
S 40%
s
(]
o 20%
0%
WebSphere  Open Liberty  WebSphere WAS Wildfly 15  JBoss EAP 7.2  Glassfish 5
Liberty 19.0.0.1 19.0.0.1 Liberty 18.0.0.1 Traditional
9.0.0.10

System Configuration:

*SUT: LinTel — SLES 11.4, Intel(R) Xeon(R) Platinum 8180 CPU @ 2.50GHz, 4 physical cores, 64GB RAM.

*Oracle JDK 8 u191 is used for non-IBM app servers & IBM JDK 8 SR5 FP30 is used for WebSphere Liberty 19.0.0.1 and IBM JDK SR5 FP17 for 18.0.0.1. IBM JDK 8
SR5 FP25 for WAS Traditional 9.0.0.10

Liberty Quarterly Update
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Simple EE7 Throughput (Tradelite?7)

Throughput Comparison of Lightweight Servers - tradelite7 app
(higher is better)

WAS 19.0.0.1 Liberty
Server EE7 throughput
is at least 14% better
than other Lightweight
App Servers

120%

100%

80%

40%

Percentage of 19.0.0.1
Req/sec
2
2

20%

0%

System Configuration:

100%

100%

99%

100%

86%
66% 66%
26%

Open Liberty  WebSphere

WebSphere
Liberty 19.0.0.1

19.0.0.1

*SUT: LinTel

Liberty 18.0.0.1

WAS
Traditional
v9.0.0.10

Tomcat 9.0.13 WildFly JBoss EAP 7.2 Glassfish 5
15.0.0.Final

— SLES 11.4, Intel(R) Xeon(R) Platinum 8180 CPU @ 2.50GHz, 4 physical cores, 64GB RAM.

*Oracle JDK 8 u191 is used for non-IBM app servers & IBM JDK 8 SR5 FP30 is used for WebSphere Liberty 19.0.0.1 and IBM JDK SR5 FP17 for 18.0.0.1. IBM JDK 8
SR5 FP25 for WAS Traditional 9.0.0.10
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Developer Experience: dev mode

» Boosts developer productivity

« Immediate feedback for code
and config changes

* No re-build necessary 4
- a c&,
mvn liberty.dev v

Liberty Quarterly Update




MicroShed Testing

@MicroShedTest
public class MyTest {

’ Integratlon teStS that are // Search for Dockerfile.
easy {o Setup’ W”te, and run // Start app in Container.

// Wait for Container before running tests.

° @Container
TeSt your apps the same public static MicroProfileApplication app
Way they run in = new MicroProfileApplication()

.withAppContextRoot("/myservice");

production...in Containers
// Inject JAX-RS REST Client

« Can run multiple containers @Inject
on same network (e.g. test public static MyService mysve;
. . - // A test method like any other
DB integration) I
+ https://microshed.github.io/ |

}



https://microshed.github.io/

Developer Experience: Kabanero

* Cloud-native container-based
development

 Targeting cloud-native
programming models and
runtimes

« With an end-to-end cloud-native
developer experience

» Targets include MicroProfile on
Open Liberty

appsody init incubator/java-microprofile
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Open Liberty source 2 image

« Builds a maven project to an Open Liberty docker image

* Cl pipeline to build from github repository to Open Liberty container in
Open Shift

« Use s2i command line for local experience

roject

nnnnnn

wwwwwww
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OpenlID Connect App Password Ul

Toolbox

B
4 N

Server Config Explore wasdewv.net OpeniD Connect OpenlD Connect OpeniD Connect
Client Management - Perscnal Token Users Token
OP Management - OP Management - OP

Manage OAuth Clients
Use this tool to add and edit clients and regenerate client secrets, =
Client name Client ID
DevOps Tool CLI f3472ch43bd14d2fbdefe272fdabe72a Edit Delete
DBCLI 125b2afdcfof4fd581789fe985983e0 Edit Delete
Custom Tool CLI fBeebaf02ced42¢9b05c72767815c75d Edit Delete
el B Liberty Quarterly Update




OpenlID Connect App Password Ul

Toolbox

Server Config Explore wasdewv.net OpeniD Connect OpenlD Connect OpeniD Connect
Client Management - Perscnal Token Users Token
OP Management - OP Management - OP

Manage Personal Tokens
Manage OAuth Clients Create, delete and regenerate app-passwords and app-tokens.
Use this tool to add and edit clients and regenerate client secrets. Name Type Issued On Expires On
Client name Clien DB CLI app-password August 23, 2019 November 21, 2019 Regenerate Delete
DevOps Teol CLL 13474 Custom Tool CLI app-token August 23, 2019 November 21, 2019 Regenerate Delete
DB CLI 1250 DevOps Tool CLI app-token August 23, 2019 November 21,2019  Regenerate Delete
Custom Tool CLI i8eel] loflpages < 1 ~ >

Loitpgss < 1 v > Liberty Quarterly Update




OpenlID Connect App Password Ul

Toolbox

Server Config Explore wasdewv.net OpeniD Connect OpenlD Connect OpeniD Connect
Client Management - Perscnal Token Users Token
OP Management - OP Management - OP
Manage Personal Tokens Delete Tokens
" Create, delete and regenerate app-passwords and app-tokens. Delete app-passwords and app-tokens for a specified user.
Manage OAuth Clients
userl x
Use this tool to add and edit clients and regenerate client secrets. Name Type Issuedon | &
0 items selected Delete
Client name Clien DB CLD app-password August 23, 2i
O Name Client Name Type Issued On Expires On
DevOps Teol CLI 13473 Custom Tool CLL app-token August 23, 2
[]  CustomTeolCLL * app-token August 23, 2019 November 21,2019 Delete
DB CLL 125h DevOps Tool CLI app-token August 23, 21
D DevOps Tool CLI * app-token August 23, 2019 November 21, 2019 Delete
Custom Tool CLI iBeeH
[0 oBCU * app-password August 23, 2019 November 21,2019 Delete
1oflpages < 1
loflpages < 1~ >




}
56

Audit Liberty SAF APIs

"observer": {

"typeURI": "serviceV/server",
"name"; "SecurityService",

?f.

: ventSequenceNumber": "4",
"eventTime": "2019-05-20T719:13:47.954+0000",

"id"; "websphere: boss0242.pok.ibm.com:VuVMSTONE1VwIpVusrV:com.ibm.ws.security.authorization.saf.zfat.audit"

"eventName"; "SECURITY_SAF_AUTHZ",
"outcome": "failure",
"target”: {

//
“authorization.decision": “false”,/

iIsAuthorized(

"user.security.name": "RSTUSR1“4//
"saf": { / /
"class": "EJBROLE"a /

"profile"; "BBGZDFLT.AUTHSERV", /
"return.code": "8" <

}1
"applid": "BBGZDFLT",
"access.level": "ALTER®,

"credential.token": "WSGUEST"

"typeURI": "serviceVapplication\/web"

“racf"; {
"reason.code: “0”,
"return.code"; "8"

}

"id": "websphere: boss0242.pok.ibm.com:VuVMSTONE1VwlpVusrV:com.ibm.ws.security.authorization.saf.zfat.audit",
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PostgreSQL

<server>

<dataSource jndiName="jdbc/postgres">
<jdbcDriver libraryRef="PostgresLib" />
<properties.postgresql serverName="db.mycompany.com”
portNumber="5432" databaseName="sampledb"
user="userl" password="pwdl"/>
</dataSource>

<library id="PostgresLib">
<file name="${server.config.dir}/jdbc/postgresql-42.2.8.jar"/>
</library>
</server>

Liberty Quarterly Update



Config REST API (read only)

« Access server config via REST API

/ibm/api/config/<elementName>/<uid>

{

“configElenentName": “dataSource",

“uid": “DefaultDataSource",

“id": “DefaultDataSource",
<server> “beginTranForResultSetScrollingAPIs": true,

“beginTranForVendorAPIs": true,

“connectionSharing": “MatchOriginalRequest",

“enableConnectionCasting": false,

“jdbcDriverRef": [

{

<-I -i b ra I"‘y -i d=" de I"‘by"> “configElementName": “jdbcDriver",
. . . . "uid": “dataSource[DefaultDataSource]/jdbcDriver [default-0]",
<file name="${server.config.dir}/derby/derby.jar"/>  nwemr
</-I -i br‘ary> :t: E mentName

“fileRef": [
{
“configElenentName": "file",

<dataSource id="DefaultDataSource'"> e e,

“name": “/home/nmittles/git/liberty/open-\iberty/dev/build. inage/wlp/usr/servers/blog/derby/derby.jar"

<jdbcDriver libraryRrRef="derby"/> ;

<properties.derby.embedded o
databaseName="memory:defaultdb” Lo
createDatabase="create" user="dbuser” SHoNa e et ks e,

ue,
“prope .derby. embedded": [

pas SWO r'd= ! dbpas S ! /> “createDatabase": "create",

</dataSource> ot ey
</server> o

"api®: [
"'/ibm/api/validation/dataSource/DefaultDataSource"
|

}




Config Validation REST API

« Validate configuration for JDBC, JMS JCA, and Cloudant

/ibm/api/validation/<elementName>/<uid>

<server>

<library id="derby">

<file name="${server.config.dir}/derby/derby. {
</1library> "uid": "DefaultDataSource",
"id": "DefaultDataSource",
<dataSource id="DefaultDataSource"> "successtul®: true,
. . . " " "info": {
<JdbCDI‘"IY€I" 11braryRef= derby /> "databaseProductName'": "Apache Derby",
<properti es'derby'embedded "databaseProductVersion": "10.11.1.1 - (1616546)",
databaseName="memory:defaultdb” "jdbcDriverName": "Apache Derby Embedded JDBC Driver",
createDatabase="create" user="dbuser” "jdbcDriverVersion": "10.11.1.1 - (1616546)",
password="dbpass" /> "schema": "DBUSER",
</dataSource> SRS L TR
</server> ; ¥

LIDerty Quarterly upaate



Liberty Quarterly
Update

Labs, Q&A




WebSphere Liberty Virtual POT

* Download the operating system specific content zip file from either
https://ibm.box.com/WASLibertyVPoT (fast - about 10 minute download)

https://public.dhe.ibm.com/ibmdl/export/pub/software/websphere/wasdev/pot/
(slower but firewall friendly — about 1 hour download)

B VirtualPOT_19.0.0.7-9.final.pdf Chal"[S Only

j LibertyPoT_19.0.0.9_WIN.zip [V2)

] LibertyPoT_19.0.0.9_LINUX.zip

] LibertyPoT_19.0.0.9_ MAC.zip charts & lab

i instructions only
_j labs_n_presentations_only.zip
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https://ibm.box.com/WASLibertyVPoT
https://public.dhe.ibm.com/ibmdl/export/pub/software/websphere/wasdev/pot/

WebSphere Liberty Virtual POT

« Unzip to C:\wip_pot

— Note: You can unzip to anywhere you wish but the lab instructions assume
the unzip location is C:\wlp_pot

B derby

@ All labs in here
. MigrationToolkit

| presentations

| redbooks

o wdt )< Eclipse IDE with Liberty tools

CHWIp )

Liberty runtime and Java SDK

 Follow labs\gettingStarted\0_setup 20180105\setup.pdf
« Then choose any labs you want to do

Liberty Quarterly Update



Resources

Why Liberty Profile is the best Java runtime for the Cloud https://developer.ibom.com/wasdev/docs/liberty-profile-best-java-runtime-cloud/

WebSphere traditional or WebSphere Liberty: how to choose? https:/developer.ibm.com/wasdev/docs/was-classic-or-was-liberty-how-to-choose/

The WebSphere Contrarian: If liberty means freedom of choice, am | free to choose Liberty?
http://www.ibm.com/developerworks/websphere/techjournal/1506_webcon/1506_webcon-trs.html

OpenLiberty — An IBM Open Source Project https://www.openliberty.io/

MicroProfile: hitp:/microprofile.io/

IBM has always been a huge supporter of open source - Top 20 companies according to the number of Apache Committers
www.linkedin.com/hp/update/6222828697750167552

WebSphere Application Server Liberty Profile Guide for Developers (Redbook) nttp:/mww.redbooks.ibm.com/abstracts/sg248076.htmI?Open

Configuring and Deploying Open Source with WebSphere Application Server Liberty Profile (Redbook)

http://www.redbooks.ibm.com/abstracts/sg248194.htm|?Open

Not just any private cloud. This is IBM Cloud Private https://iwww.ibm.com/cloud-computing/products/ibm-cloud-private/

WebSphere Application Server V8.5 Administration and Configuration Guide for Liberty Profile (Redbook)

http://www.redbooks.ibm.com/abstracts/sg248170.htm|?Open

IBM Media Center - WebSphere and Liberty channel ntps:/mediacenter.ibm.com/channel/t/33964822

WASdev YouTube channel nttps:/mwww.voutube.com/ciwasdevnet

Liberty Documents on WASdevV.net nhips:/ideveloper.ibm.com/wasdevidocs/

Ask question about Liberty on StackOverflow: http:/stackoverflow.com/questions/tagged/websphere-liberty
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https://developer.ibm.com/wasdev/docs/liberty-profile-best-java-runtime-cloud/
https://developer.ibm.com/wasdev/docs/was-classic-or-was-liberty-how-to-choose/
http://www.ibm.com/developerworks/websphere/techjournal/1506_webcon/1506_webcon-trs.html
https://www.openliberty.io/
http://microprofile.io/
http://www.linkedin.com/hp/update/6222828697750167552
http://www.redbooks.ibm.com/abstracts/sg248076.html?Open
http://www.redbooks.ibm.com/abstracts/sg248194.html?Open
https://www.ibm.com/cloud-computing/products/ibm-cloud-private/
http://www.redbooks.ibm.com/abstracts/sg248170.html?Open
https://mediacenter.ibm.com/channel/t/33964822
https://www.youtube.com/c/wasdevnet
https://developer.ibm.com/wasdev/docs/
http://stackoverflow.com/questions/tagged/websphere-liberty

Resources (2)

* Opportunity to modernize your app infrastructure - choose your environment http://whichwas.mybluemix.net

* Increase ROI by 122 percent by migrating from open source https://www.ibm.com/blogs/systems/increase-roi-122-percent-migrating-open-source/

* Future strategy will use IBM Java dates http://www.ibm.com/developerworks/java/jdk/lifecycle

+ WebSphere Application Server Migration Workshops  http:/ibm.biz/webspheremigration

+ Single Stream Continuous Delivery https://www-01.ibm.com/support/docview.wss?uid=ibm10869798

+ WebSphere Migration Knowledge Collection: Planning and Resources _https://www-01.ibm.com/support/docview.wss?uid=swg27008724
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http://whichwas.mybluemix.net/
https://www.ibm.com/blogs/systems/increase-roi-122-percent-migrating-open-source/
http://www.ibm.com/developerworks/java/jdk/lifecycle
http://ibm.biz/webspheremigration
https://www-01.ibm.com/support/docview.wss?uid=ibm10869798
https://www-01.ibm.com/support/docview.wss?uid=swg27008724

Next Quarterly Update Planned Dates

* Liberty 19.0.0.7-9 Update
Session#2: October 9, 2019 from 9-11am ET - http://ibm.biz/Liberty-Oct09

* Liberty 19.0.0.10-12 Update
Session#1: January 15, 2020 from 1-3pm ET - http://ibm.biz/Liberty-Janl5
Session#2: January 22, 2020 from 9-11am ET - http://ibm.biz/Liberty-Jan22
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http://ibm.biz/Liberty-Oct02
http://ibm.biz/Liberty-Oct09
http://ibm.biz/Liberty-Jan15
http://ibm.biz/Liberty-Jan22

&Y
engagements
tracks added.

WebSphere & IBM Cloud Pak for
Applications Customer Advisory
Board

Reach out to
all customers welcome find out more!

http://ibm.biz/WebSphereAdvisoryBoard
email: claudiab@us.ibm.com

Choose your engagement level:
1. Fly onthe wall - NEW**

2. Stay ahead of the curve: more time
commitment

3. Close the gap: quarterly involvement

4. Atyour own pace: impact longer term goals



http://ibm.biz/WebSphereAdvisoryBoard

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



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




