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Notices and disclaimers

© 2021 International Business Machines Corporation. No part of this
document may be reproduced or transmitted in any form without
written permission from IBM.

U.S. Government Users Restricted Rights — use, duplication or
disclosure restricted by GSA ADP Schedule Contract with IBM.

Information in these presentations (including information relating to
products that have not yet been announced by IBM) has been reviewed
for accuracy as of the date of initial publication and could include
unintentional technical or typographical errors. IBM shall have no
responsibility to update this information. This document is distributed
"as is" without any warranty, either express or implied. In no event,
shall IBM be liable for any damage arising from the use of this
information, including but not limited to, loss of data, business
interruption, loss of profit or loss of opportunity. IBM products and
services are warranted per the terms and conditions of the agreements
under which they are provided.

IBM products are manufactured from new parts or new and used parts. In
some cases, a product may not be new and may have been previously
installed. Regardless, our warranty terms apply.

Any statements regarding IBM's future direction, intent or product
plans are subject to change or withdrawal without notice.
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Performance data contained herein was generally obtained in a
controlled, isolated environments. Customer examples are presented as
illustrations of how those customers have used IBM products and the
results they may have achieved. Actual performance, cost, savings or
other results in other operating environments may vary.

References in this document to IBM products, programs, or

services does not imply that IBM intends to make such products,
programs or services available in all countries in which IBM operates or
does business.

Workshops, sessions and associated materials may have been prepared
by independent session speakers, and do not necessarily reflect the
views of IBM. All materials and discussions are provided for informational
purposes only, and are neither intended to, nor shall constitute legal or
other guidance or advice to any individual participant or their specific
situation.

It is the customer's responsibility to insure its own compliance with legal
requirements and to obtain advice of competent legal counsel as to

the identification and interpretation of any relevant laws and regulatory
requirements that may affect the customer's business and any actions the
customer may need to take to comply with such laws. IBM does not
provide legal advice or represent or warrant that its services or products
will ensure that the customer follows any law.



Notices and disclaimers, continued

Information concerning non-IBM products was obtained from the
suppliers of those products, their published announcements or other
publicly available sources. IBM has not tested those products about this
publication and cannot confirm the accuracy of performance, compatibility
or any other claims related to non-IBM products. Questions on the
capabilities of non-IBM products should be addressed to the suppliers of
those products. IBM does not warrant the quality of any third-party
products, or the ability of any such third-party products to

interoperate with IBM's products. IBM expressly disclaims all
warranties, expressed or implied, including but not limited to, the
implied warranties of merchantability and fitness for a purpose.

The provision of the information contained herein is not intended to, and

does not, grant any right or license under any IBM patents, copyrights,
trademarks or other intellectual property right.
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IBM, the IBM logo, ibm.com and IBM Z, WebSphere, and z/OS are
trademarks of International Business Machines Corporation, registered in
many jurisdictions worldwide. Other product and service names and logos
might be trademarks of IBM or other companies. A current list of IBM
trademarks is available on the Web at "Copyright and trademark
information” at: www.ibm.com/legal/copytrade.shtml
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HotSpot Ope n@

Pre-built binaries available on gam AdoptOpen]DK


https://adoptopenjdk.net/releases.html?variant=openjdk11&jvmVariant=openj9

IBM Java V11

Java SDK downloads - Mozilla Firefox

«= Java SDK downloads Xt

&« cC ® © | & https://www.ibm.com/support/pages/java-sdk-downloads B 9% n o & € @"

o)
)

You are in: Java SDK >

Downloads Documentation Support Monitoring and post mortem

Latest releases

IBM SDK, Java Technology Edition, Version 11

ﬁ) The IBM(R) SDK, Java(TM) Technology Edition, Version 11 (TM) is an IBM Developer Kit that is fully compatible with the Oracle Platform Java Standard Edition (Java SE) 11
ia-T/B application programming interface (APIs).

(o

—> Download version 11

~
5
©
Q0
5
[}
2
°
5

Conta

IBM SDK, Java Technology Edition, Version 8

(1 e , Java " Technology Edition, Version 8 " is the latest release of the eveloper Kit and is fully compatible with the Oracle Platform Java Standar ition
_{) The IBM ° SDK, J Technology Ed Vi 8 he | L f the IBM Devel Kit and is full bl h the Oracle Platform Java Standard Ed
J‘a:\l; (Java SE) 8 application programming interfaces (APIs).

(o

—> Download version 8

Earlier releases

These downloads are intended for established users, and contain the latest IBM fixes and Oracle updates to the Java SE application programming interfaces (APIs). To take advantage of new
capabilities in the SDK, users are encouraged to move to the latest version.
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IBM Java V11, continued S, .

It is important to understand that the release of IBM® Java® V11 is not a shift in strategy —
IBM's major focus is still on Open Source, which means OpenJDK™ based on OpenJ9™

— IBM is strongly supporting a free and open Java — in line with our commitment to Open Source

IBM Java V11 is functionally equivalent to OpenJDK V11 based on OpenJ9

— No additional features / changed functionality

AdoptOpenJDK doesn't have a license for the Java Compatibility Kit (a.k.a., the JCK or TCK for Java SE)

— See here: https://adoptopenjdk.net/quality.html

— Missing license and consequently missing certification
is a problem for some software vendors

O

IBM Java V11 is JCK certified =] |
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Avoid the pitfall — how to choose the "right" Java version
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Java on Linux on IBM Z — performance summary

HotSpot OpenJ9
IBM Java V8 n/a ©
IBM Java V11 n/a ©
OpenJDK V8 ® ©
OpenJDK V9 ®..0 ©
OpenJDK V10 not measured not measured
OpenJDK V11 ®..0 ©

| ) This version does not have a Just-In-Time (JIT) compiler. |
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Support for Java
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Support for Java S, .

On z/OS®, service & support for IBM Java is included in the base product

— IBM Java has its own no-charge Product ID (PID)

On Linux® on IBM Z®, the situation is more difficult

For IBM Java on Linux on Z, you can only get service & support by means of a stack product like
WebSphere® Application Server, for example

— There is no way to get service & support for the standalone version of IBM Java, which is available from
the IBM Java SDK downloads page, for example

For OpenJDK based on OpenJ9 on Linux on Z, you can get service & support in 2 different ways:
— (1) by means of a stack product like WebSphere Liberty, for example

— (2) through the IBM Runtimes for Business offering
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Java performance recommendation, revised
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Java performance recommendation, revised S,

* Long-time recommendation: avoid JavaServer Faces (JSF) for performance-critical workloads
— JSF lifecycle concept is very resource-hungry

— Independent of the particular JSF implementation being used
* Performance alternative: plain old JavaServer Pages (JSP™s)

* Part of my presentation A Hitchhiker's Guide to Java Performance on IBM Z

2 [sF
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The story behind ﬁl

* End of 2020, a government customer approached me with an urgent request for support for their
COVID-19 tracing application, which is written in Java and runs on WebSphere Liberty for z/OS
— zIIP specialty engines were running at 100% utilization straight

* Jinsight trace revealed that vast majority of time was spent for JavaServer Faces, more specifically in the
Eclipse® Mojarra™ reference implementation of JSF
— Initial thought: cannot do much about it

e Sat down and analyzed the traces for a couple of days
— Finally developed a couple of ideas — and code — regarding
how to improve performance

* Testing / rinse-and-repeat took another week
— In the end, my patches passed all test cases in
Eclipse Mojarra's automated test suite
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Outcome S, l

* Implemented 3 patches: 2 x caches and 1 x algorithm change
— Caches: (1) URL resolution for JSF resources and (2) identification of Composite Components (CC)

* Algorithm change: in simple terms, | changed the way that Eclipse Mojarra checks for existing children in
the JSF component tree
— Original version was based on Breadth First Search (BFS), my version is based on hash map lookup

* Read about it here: https://qgithub.com/eclipse-ee4j/mojarra/pulls
— Look for zjavaperf

* Net result: ca. 20-25% less overall Java method calls (conservative educated guess)

* Question: Is JSF now a high-performance implementation? /

* Answer: Still not quite, but it has become better. . .
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Summary

IBM Java V11 is generally available
— Important: this is not a shift in IBM's Java strategy

Choosing the "right" Java version is critical when it comes to performance
— Specifically avoid versions without JIT

Make sure you are aware of how your Java is supported
— Remember the different options

Eclipse Mojarra (RI of JSF) has been performance-improved
— Make sure that you have my patches applied
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Thank you!
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Resources S,

* Linux on IBM Z and IBM LinuxONE
— Official homepage: https://www.ibm.com/it-infrastructure/z/os/linux
— Documentation: https://www.ibm.com/support/knowledgecenter/linuxonibm/liaaf/Inz_r_lib.html
— Tuning hints and tips: https://www.ibm.com/support/knowledgecenter/linuxonibm/liaag/tuning/tuning.htm

* Performance Radar Blog: hitps://ibm.biz/perfradar

* |BM Java SDK downloads: https://www.ibm.com/support/pages/java-sdk-downloads

e Java on z/OS: https://www.ibm.com/support/pages/java-sdk-products-zos

* |BM Runtimes for Business: https://www.ibm.com/support/pages/ibm-runtimes-business

* OpenJDK V11 with OpenJd9 on AdoptOpenJDK:
https://adoptopenjdk.net/releases.html?variant=openjdk11&jvmVariant=openj9

* User Guide (includes diagnostics information) for IBM Java V8:
https://www.ibm.com/support/knowledgecenter/SSYKE2 8.0.0/welcome/downloads.html
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