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Please Note:

IBM's statements regarding its plans, directions, and intent are subject to change or withdrawal without notice at IBM’s sole
discretion.

Information regarding potential future products is intended to outline our general product direction and it should not be relied on in
making a purchasing decision.

The information mentioned regarding potential future products is not a commitment, promise, or legal obligation to deliver any
material, code or functionality. Information about potential future products may not be incorporated into any contract.

The development, release, and timing of any future features or functionality described for our products remains at our sole discretion.
Performance is based on measurements and projections using standard IBM benchmarks in a controlled environment. The actual
throughput or performance that any user will experience will vary depending upon many factors, including considerations such as the

amount of multiprogramming in the user’s job stream, the I/O configuration, the storage configuration, and the workload processed.
Therefore, no assurance can be given that an individual user will achieve results similar to those stated here.
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Introduction

* This presentation is intended to educate and assist in performing

WebSphere Application Server version to version migrations as well as
information on moving to Liberty

* It contains overall planning guidelines as well as migration concerns for
your awareness

* |t does not prescribe one migration path

— Varies with customer policies

— Varies with versions involved

— Varies with customer procedures
 Use this information as a guide to build your own plan
- Get assistance if needed
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Migration Overview

Average time spent on migration tasks = Flanning (10%)

Migration

m Testing (20%) Planning

= Tuning(8%)

m Rollout (5%)
m Education (10%)

= Build (5%) Configuration
= App (Code) Migration (17%) Migration Application

Migration

u Config (7%)

w Topology: Dev& Test Environment (4%)

m Topology: Runtime(14%)

« The whole migration process involves a variety of steps Migrated

«  Application changes and testing is 37% sl
«  Migrating configuration is 25%

«  What if you could make this easier?
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Migration impacts overview

Migration impact is gated by two overarching factors
1. The versions involved in the customer Migration scenario

Moving from v7.0 to v9.0 is different than moving from v6.0.2 to v9.0

2. The amount of change introduced in and between these versions

Moving from v7.0 to v9.0 involves changes introduced by v8.0, v8.5 and v9.0.

Moving from v6.1 to v9.0 involves changes introduced by v7.0, v8.0, v8.5 and v9.0 and would require a double
migration, since the migration tools only support n-3.

v6.1 to v8.5.5

Hv7.0 to v9.0

A 4

A 4

v6.0.2tov8.0 ©
-

»
»

Configuration Port assignments | Security None None Port assignments | Core group wire
protocol
Application JSP and Servlet Java SE Same Minimal None* Java EE 7
Java SE 8

None* means no required code changes with default of JRE6 when using traditional WAS runtime
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Externals Summary

IDE

Code

Deploy

Notes:

v5.x v6.0.2 v6.1 v7.0 v8.0 Vv8.5.5 Liberty
EOS EOS
(EOS) (EOS) (EOS)  announced announced CD
WSAD5.1- [RADV6.0- |RADV7.0- |RADV7.5- [RADV8.0- |RADV8.55- |RADV8.55 [RADV9.6
RADv7.0 |RADV80 |[RADV8.0 |RADv9.1 RAD v9.1 RADV9.5 |RADV9.5 |Beta
WDT for WDT for WDT for WDT for WDT for
WAS V7 WAS V8 WAS 8.5 WAS WAS
J2EE 1.3 J2EE 14 J2EE 14 JEE 5 JEE 6 JEE 6/ JEE 6/ JEE 7
JRE 1.3 JRE 1.4 JRE 5 JRE 6 JRE 6 JEE7 JEE7 JRE 8
(v5.0) JREZL 8 |Jakarta EE
JFéE11 4 Liberty 8,9
(vS.1) Liberty Core JRE// 8,
11+
EAR EAR EAR EAR/BLA EAR/BLA EAR/BLA EAR EAR/BLA
Config in Config in Config in Config in Config in WAR Config in
EAR EAR EAR EAR EAR EBA EAR
EBA(FeP) EBA EBA EBA
Liberty

Rational Application Developer (RAD) — The latest version that supports your server version is recommended.

WebSphere Development Tools (WDT) — Available on the latest 2 Eclipse levels. The latest available is recommended.

© 2021 IBM Corporation




Choosing the “right” version

Question: “Which WebSphere Application Server version should | migrate to?”
* We used to talk about which is the best version. Now consider which is the best platform.

— Liberty

— Traditional WebSphere Application Server: either V8.5 for JEE 6, v9.0 for JEE 7

— On-premises / cloud
* Recent end of service announcements need consideration

* End of Service dates » Characteristics of your targeted platform
» WebSphere Application Server + Do you want the simplest possible migration
- v5.1 was September 2008  v6.0.2 was September 2010  Stability in lifecycle
v6.1 was September 2013 v7.0 was April 2018 . )
v8.0 was April 2018 + JEE/JDK levels relative to targeted version
- Both v8.5.5 and v9.0.5 have a revised * Need new WebSphere Application Server features?
statement of standard support throuqh at » Version requirements of vendor or IBM stack products
* Version your Enterprise has committed towards
least 2030. _ . o
* Want to move to light-weight Liberty runtime with
— There is no support need to move from v8.5.5 to flexible configuration
v9.0. For an enhanced programming model, + Want to re-tool for container portability (Docker)

choose Liberty. « Want to move to hosted cloud to reduce CAPEX
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https://www.ibm.com/common/ssi/cgi-bin/ssialias?subtype=ca&infotype=an&supplier=897&letternum=ENUS220-128

Best practices, offers, incentives

* PVU Waiver offer: IBM will now grant customers no charge, temporary use
Software Subscription & Support (S&S) rights to continue using their current
licenses in production while also using up to 2x those license entitlements for
migration to a later WAS Version.

° Migration Assist: is available for customers on Support and Maintenance.
Customers can call Support with migration questions

* ISSW Assessments: are available to assist customers with their migration
planning and execution activities

° IBM Software Accelerated Value Program: provides expertise in custom
version to version migrations.

* Website IBM Documentation
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What is Liberty?

* Lightweight, flexible Java EE runtime within the WebSphere Application
Server (WAS) product set

- Comes with every edition of WAS....
— WebSphere App Server (“Base”)
— WebSphere App Server Network Deployment (“ND”)
— WebSphere App Server z/OS
* ....Including its own, low-end edition
— WebSphere App Server Liberty Core
* Liberty consists of a kernel and a set of pluggable features
— each product editions has a different set of features
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Product Terminology

What you buy What you install

Product/Edition/License Runtime / features

\éVebSptfeI;e rikpcp;hcatlon WAS Liberty
erver Liberty Lore Java EE Web profile

WebSphere Application WAS Liberty g WAS traditional
Server Java EE an Java EE

T T T T T T T P e e P LT P P P P PP PP PP e e P PP LT PEP PO

WebSphere Application WAS Liberty
Server Network Java EE + Advanced and Java EE + Advanced
Deployment (& z/OS) Management Management

© 2021 IBM Corporation
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6 reasons why Liberty

- o/ di 0
Just enough runtime é 80% disk a:adviSrl?gA memory
: : . : 4x increased density over
Lightweight, highly- Low operating cost é Tomcat & Soring Boot
efficient runtime Pring
. : Zero-effort security fixing & zero
del
Cl/CD optimized Continuous delivery é technical debt
operational experience T
Zero migration é 100% v2v & fixpack migration
Simple true-to-production saving
developer experience Kubgrn.etes a Self-tuned optimal perf,
optimized production-ready, kube-native
Developer experience ) Container & kube-native

experience, rapid inner loop



Zero Migration with jRlslSgaY,

v"No configuration behavior changes Stay current with a rebuild
(no app or config changes necessary)

Skipping a release does not introduce

v ' '
No runtime feature behavior changes additional migration work

Never apply an ifix again

v'"No removals



Liberty Continuous Delivery

|

(e

B (roos: |

[ 21.0.0.10 ]

_ All CD releases CD releases ending .3 .6 .9 .12

Support Provided
iFixes

Proactive Security iFixes

5 years
24 weeks

Most recent

2 years



WebSpher

A leaner, more economical
solution enabling clients to
optimize WebSphere
applications for immediate
gains while also positioning
their business for higher,
near-term future value




IBM WebSphere Hybrid Edition: bill of materials

= =

WebSphere Application Server Modernization &
Developer Tools

WebSphere ND - Transformation Advisor

WebSphere Base - Mono2Micro
Liberty Core - WebSphere Migration Toolkit

Open Liberty

© 2021 IBM Corporation
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Migration Plan Roadmap

 Assessment

. Planning Planning

« Skills Skills

* Development Environment EReRI e
 Application Code Migration Code Runtime

Migration Migration

Runtime Environment Migration
Test
Production

Unit Test

Review the results Production

Review
results
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Assessment

Gather the stakeholders Assessment

— Communications with clients, peers, and leadership

— Consider a core Migration team for larger scale Planning
* |dentify education requirements
— Developer, Administrator... Skills
« Hardware requirements Development Runtime
— Possible Upgrades, 64 bit versus 32 bit Snvironment Snvironment
» Topology assessment Code Runtime

. . Migration Migration
— Downtime tolerance, Failover support s <!

Application architecture Unit Test
— Tightened JEE specifications

— Dependencies between apps

— APl removal, JRE changes

— Liberty — MicroProfile, Jakarta EE 8
Review Testing practices

— Standard practices and automation Review
Vendor apps and WebSphere products —

— J2EE/JDK/WebSphere version requirements

Production

© 2021 IBM Corporation



Planning - Questionnaires

Assessment

. Runtlme Environment

Overall Infrastructure questions
— Hardware and Software prereqs Planning
— Cloud strategy and Liberty
— HTTP Server, Network Edge
— Availability requirements
— Rollout plans

— Administration Development Runtime
— Security Environment Environment
— Test Practices and tools
Code Runtime
. Development Environment Migration Migration

Workstations and IDEs
— Test configurations
— Software development skills
— Development methodology
— Build, Packaging Tooling and Process

Many Detailed Questions: WAS 8.5 WebSphere
Migration Guide (Appendix A)

http://www.redbooks.ibm.com/redpieces/abstracts/sg248048.html

Unit Test

Production

Review
results
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Planning

Build a plan based on assessment

© 2021 IBM Corporation

Hardware and license requirements

Prerequisite and requisite software
+ Check with “Clarity” website

Education
 |BM Education Assistant, IBM Education, ...

Account for many applications and multiple
development teams?

* |dentify early adopters

* Identify Pilot projects

+ Migration as an initiative or project?
Application rollout strategies

« “Stealth”, “Train”, Voluntary, Continuous...

Consider timeline factors
* Availability, maintenance windows, lockdowns

Plan for High Availability

* Mixed version clusters requires dual app compatibility

Create an execution timeline
Include a rollback plan

Assessment

Planning

Skills

Runtime
Environment

Development
Environment

Code Runtime
Migration Migration

Unit Test

Production

Review
results




Skills

* Plan for education
— New development tooling

— Enhancements in WebSphere
administration model

— Changes in the latest WebSphere
version

— New standards

© 2021 IBM Corporation

Assessment

Planning

Skills

Development Runtime
Environment Environment

Code Runtime
Migration Migration

Unit Test

Production

Review
results




Runtime Environment

* Most likely will need to support Assessment
parallel development

Planning

» Migrate test systems iteratively

Skills
* Integration = | | =— e ,
wiTe Development Runtime
. System test E R H!., W= 6 Environment Environment
« Performance —~ L= — Code Runtime
. Emeonmen o Migration Migration
» Pre-Production e e
* Production wm%. S Unit Test
» Use the same migration process
throughout if possible Production
— Or at least before you do Review

results

production migration...
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Development Environment

Assessment

« Upgrades needed for IDEs

— Progress iteratively, expand outward

— Can migrate the WAS configuration using
WAS configuration migration tools

Planning

Development Runtime
Environment Environment

« Assume good but not complete - -
application compatibility Migration Migration
— Assess apps, based on known issues

— If no changes required, perform standard
regression

Unit Test

Production

Review
results
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Application Migration (lterative)

* Minimize change
— Only make changes required to support version
migration
* Reduces complexity of planning, diagnosis and debug

- “Keep it Simple”
— Require application code to be dual-compatible

to support mixed version clusters

— Test to the depth of test environment that fits
your comfort level

* Then Optimize and Enhance

— Java EE Spec migration
— New programming models

— Application upgrades
— Depreciations

* lterate following your standard practices

© 2021 IBM Corporation

Assessment

Planning

Runtime

Development
Environment

Environment

Application Runtime

Migration Migration

Unit Test

Production

Review
results




Test/Production/Review

Assessment

* Run your standard test processes

— Progress applications normally
through the test environments

Planning

Skills

* Ensure Performance is measured Development Runtime

Environment Environment

— Differences exist between versions

Code Runtime
Migration Migration

— JDK changes may have occurred

Unit Test

« Have a rollback plan for production

— Practice on another system earlier
in the cycle

Production

* Review the results of the Migration
Review
— Update the plan for next time results

© 2021 IBM Corporation
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An Overview of WebSphere Modernization Tools

A set of tools that help you:
- Migrate between versions of WebSphere Application Server
- Migrate from traditional WebSphere to Liberty
- Move your applications to cloud platforms

Transformation Advisor

f

Transformation Advisor — analyze your

on-premises workloads for modernization.

Gain application insights

Classify your applications'
modernization complexity

Estimate the effort to modernize your
applications

Generate migration artifacts to get
you moving to WebSphere Hybrid
Edition quickly

Generate all binary scanner migration
reports

Modernize from traditional
WebSphere, WebLogic, JBoss and
Tomcat

Liberty containerization

© 2021 IBM Corporation

- Migrate from third-party application servers to WebSphere

Binary scanner

Command-line binary scanner that
provides

High level evaluation report

Inventory report that provides content
and structure of your application and
potential deployment problems
Detailed analysis for migration
between versions of traditional
WebSphere, Liberty, and Liberty Core
Detailed analysis for migration from
JBoss, WebLogic, Tomcat

Cloud migration or instant runtimes
differences

Cloud connectivity analysis

Available from the WebSphere admin
console

Source scanner

WAMT - Eclipse plugins that scans
application source to provide

High level evaluation report showing
the Java EE technologies your
application uses

A line-by-line analysis of code
changes required

Detailed analysis for migration
between versions of traditional
WebSphere, Liberty, and Liberty
Core

Detailed analysis from third-party
applications servers

Cloud migration for instant runtimes
differences

Cloud connectivity analysis

Configuration migration

|

WASPreUpgrade and WASPostUpgrade
commands to move WebSphere traditional

configuration between profiles.

Binary scanner and Transformation
Advisor generates Liberty server

configuration and traditional WebSphere
wsadmin scripts to help you modernize to

containers easier.

Transformation Advisor also assists in

generating Liberty configuration when

moving from WebLogic, JBoss, or Tomcat.



Application Modernization Tools

Transformation WebSphere

s Binary Scanner Source Scanner . Mono2Micro
Advisor y Admin Console

Features

Enterprise scope

Application detailed migration analysis
Application inventory report

Application technology report

Liberty configuration

Traditional WebSphere configuration
Graphical user interface

Command line interface

Complexity rating and development costs
Shared library analysis

Container migration artifacts

Interaction with GitHub repos

Cross product analysis — WAS, MQ, IIB
Business application grouping

APIs for retrieving data

WebLogic, JBoss, Tomcat application analysis|
WebLogic, JBoss, Tomcat config analysis
Containerized infrastructure

Source code analysis and generation o

Microservice partitioning
© 2021 IBM Corporation




How do | use the application migration tools?

© 2021 IBM Corporation

Let’'s walk through using the migration tools to gain
insights of your applications and details on your
migration concerns.

Transformation
Advisor

3f

Binary scanner

sjavax/servliet/http/HttpServietRe
N>» EYIG- I-9 LI P, T—-I19 Y™ U+
Lo 0r L+, 1< - OS|<H TN N o=
2:2+1B*° Ble, IT O (L **q 0 ..

SH+IST 29 k-, i3 QA+1 1o (L 16:

s Li3 14T om 2 (L 16:1S afu
Chear b o FlTE* Yy A T :TRIE THIGC 4
wx  mbetQb b_tabwt

FIT22 S5 A “:hb4E ThD o= T3]

1L #le SLe 'Li (Lo
2 A B L * 2 1_ 2 L

Source scanner

WebServl
public cl
{

priva:

m. ibm.websphere .

t to hand

+.

samples.pbw.utils.Uti

I

t("/servliet/Accountservlet™)
ss AccountServlet extends Httpservlet

e static final long

static
static
static
static
static

final String
final S e
final s e
final String
final String

serialVersionUID

ACTION_ACCOUNT

ACTION_SETLOGGING

NVRlBOV BNV AWN

Config Migration

<server description="new server”>

<!-- Enable features -->

<featureManager>
<feature>servlet-3.1</feature>
<feature>jsp-2.3</feature>
<feature>ejb-3.2</feature>

K/featureManager>

<!1-- To access this server from a
<httpEndpoint id="defaultHttpEndpoi
httnPont="0020"



1. Full analysis with Transformation Advisor

Transformation
Advisor

3f

Transformation Advisor:
http://ibm.biz/cloudta

Evaluate all applications in your WebSphere Application Server cell
Migration assistance with no source code needed.
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http://ibm.biz/cloudta

Run Transformation Advisor e

Open TA

Download the appropriate Data Collector for the

existing runtime environment

Run Data Collection and

Upload Resulting Archive (if necessary)

View Remediation Assessment to
Target Containerized Runtime(s)

fetsnyg you onto Cloud Pak for Agp

Lot's got started.

Ugload data

Wher pes e the
ame i the prot

B BN NN

I"- .y

3 Copy and pace e e o0 pour Tywem in o &

SamzleCwa

© 2021 IBM Corporation



Transformation Advisor — Estate view

 Rates AppMod

applications as
simple,

moderate, P et B

complex Q. soweh v

sphere Application Server Network Deployment Dmgrol Liberty runtimes :

° P r OV i d e S Name Migration Target Complexity Issues Es:ir;;ated dev cost
CustomerOrderServicesApp.ear Open Liberty Moderate A S 2 o 11 10
development
CustomerOrderServicesApp.ear WebSphere Liberty Moderate A 2 1 ® 7 25
.
COSt eStI m ateS DayTrader EE6.ear Open Liberty Moderate A1l ® 5 0.5

° Gives deep dive DefaultApplication.ear F— o o . .

H . eBuy.ear Open Liberty Moderate A 38 ® 18 19.5
into analysis
eBuy.ear WebSphere Liberty Moderate A 3 ® 16 6.5
ERWW_EntApp.ear Open Liberty Complex A 29 5 ® 25 2195 ©
ERWW_EntApp.ear WebSphere Liberty Complex A 28 5 ® 25 219 ©
ExampleQOS.ear Open Liberty Moderate A1 ® 4 0.5
modresorts_war.ear Open Liberty Simple o 4 0
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Analysis from Transformation

CustomerOrderServicesApp.ear

st Migration Target Complexity Isswes de files Total application cost
Server Network D WebSphere Liberty Moderate A 1 o7 0 2.5duys
Issue details
You may have the following Issues during migration, Issues result )
from breaking specific migration rules. Check each issue severity to Technology Issues A2 : 21 days -
see how urgent it is for you to address before migration.
A The JSF SunRI engine was removed 1day N

Filter issues
[ A critical (2) Severit

Severity

Potential (1)

J Critical - Must be addressed before migration 1 1 Occurrences
[ @ suggested (7)

Issue description

This rule flags references to the com.sun.faces package.

Occurrences

File Name Match Line Number

CustomerOrderServicesApp.ear/CustomerOrderServicesWeb-0,1.0-SNAPSHOT.war/WEB-INF/faces-config.xmi faces-config 3
A The use of system provided Apache Wink APIs requires configuration 0.1 days v
Javaserver Faces (JSF) 1.1/1.2 compatibility 1day vl

Additional reports

© 2021 IBM Corporation

Technology report Inventory report

Details on which [8M platforms support the
technologies used by the applications.

High-level inventoey of the content and structure
of each application, plus iformatice about
potential deployment problems and performance
considerations.

Analysis report

Potential issues, their severity and possible
solutions.




2. Application assessment using the binary scanner reports

Migration Toolkit for Application Binaries

https://www.ibm.com/support/pages/migration-toolkit-application-binaries

Binary analysis

javax/servliet/http/HttpServietRe
N>» EYIG- I-9 LI P, T—-I19 Y™ U+
a0 .. +,1< - 0S|« 1T > Ny E
2:2+1B*° Bie, IT O {L **q 0 * ..
SHHIST 29 k-, i3 QA+1 1o (L 16:
FB, i3 L+1 n T (L 16:1S =tu
|1z vy A
T ITY

P
4= wmietDF
zr v, A tb+E T T T T=:d

LLLLL

Same scanning support in Transformation Advisor
Evaluates the binaries — EAR, WAR, and JAR files
Command line convenience when scanning a few files

HTML or JSON output
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Evaluate the best-fit platform

* Use the Technology Evaluation Report during your initial assessment and planning.

» Report shows the Java EE technologies your application uses. Help determine the right platform by
answering
questions like: Application Technology Evaluation Report

— Does my app“canon use Technology Evaluation

The highlighted columns indicate which IBM platforms fully support the technologies used by the included application.

d e p re Cated J ava E E Recommendation: Detailed migration analysis should be used to determine if there are migration issues that must be before g your
h I i f) Liberty for Java oz s :’::lzmnw
technologies™ o

Open Liberty on IBM Cloud Liberty Core Liberty traditional Liberty traditional Liberty for2/0S  2/0S

WEB SERVICES TECHNOLOGIES

- Wi” my application run Java AP for XML-based RPC (JAX-RPC) 4 v Y
On O pe n Li be rty? WEB APPLICATION TECHNOLOGIES

Java Serviet v v v v 4 v v v 4
— Should | continue using it g v v v v v v v v v
traditional WebSphere? ENTERPRISE APPLICATION TECHNOLOGIES

Enterprise JavaBeans (EJB) 2.x and 1.x C v v v v v v
Enterprise JavaBeans (EJB) Lite subset v v v v v v v v
Remote Enterprise JavaBeans (EJB) v v v v v v v
Java Persistence (JPA) v v v v v v v v v
gu?« x Annotations for the Java v v v v v 7 7 v i
JavaMail v v v 4 v v 4 v v
JAVA EE-RELATED SPECIFICATIONS IN JAVA SE

Java Database Connectivity (JOBC) v v v v v v v v v
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Inventory

* Better understand your application
 Structure o=

Technology Count
ReportViewerDeployment ear
. Java Serviets 5 B e Senets JEP flos JPA entities I JAX-RPC consumens
40
* Dependenmes - ;
s
JPA entities 6
20
« Contents e .,
25
CMP entity beans. 0
20
mm (1) Duplicate mm (2) Java EE/SE mm (3) Open Source Software mm (4) WebSphere mm (5) Unused mm (6) Missing Dependencies - e 0
15
Singleton session beans 0
O activation jar 10
R Stateful session beans 0
O axis jar (6)
) axsCognasC  siateless session beans 0 s
O commons-dis
o
O commons-log  Web Services ol PesServerLibeary.jar RepcetViewerWob war
O PcsServerLibrary. jar (6) commons- a x
ReportView wr ($)0 o gutseniery INVentory Details by Archive
O commons-beanutils-1.8.0 jar (1) O gat-3.1.4 Jar | BMP entity CMP entity Message-driven Singleton Stateful Stateless
O commons-codec-1.4.jar O jaxen-1.1.1js  Archive Java Serviets JSP files JPA entities beans beans beans session beans session beans session beans
O commons-collections-3.2.1 jar (1) O jax
L o PcsServerLibrary jar /] 0 6 [ L] o 0 0 [
O commons-lang-2 6 jar O mail jar (2)
) commons-logging-1.1.1.Jar (1) (5, (6) O saaj jar (2 ReportViewerWeb.war 5 1 0 0 [} 0 0 0 0
O domd)-1.6.1 jar (6) O wsdi4j-1.5.1)
O dozer-5.32 jac (8) Web Service Details by Archive
ReportViewerDeployment ear O d " .
2ponntt Heef0 Q) Archive JAX-RPC consumers  JAX-RPC p JAXRS JAXRS providers  JAX-WS consumers  JAX-WS providers
O joda-time-1.6 jar
O 0ro-2.0.8 jar (5 ReportViewerWeb war 34 o 0 0 0 0o
O pok-3,6-20091214 jar

O pok-ooxmi-3.6-20091214 jar (8)

O pok-ooxmi-schomas-3.6-20091214 jar (6)
O sitéj-api-1.7.5 jar

O sif4jjdx14-1.7 5 jar

O xmibeans-2.3.0 Jar (1) (2) (6)
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I n Ve n to ry Potential Deployment Problems

Problem Summary

Problem Type
Archives containing dupiicate ciasses

Archives containing Java EE or SE classes

o U n d erstan d p oten t| a | i e

Archives containing WebSphere classes

ro b I e m S a n d CI e a n u L
p p Archives with missing dependencies in the application

Archives with system level JVM configuration

— Duplicate classes

Count

J S E/ E E I reen e -
ava ClaSses Java EE and SE Classes
Java EE or SE API classes were found in the following JAR files. Packaging Java EE and SE implementation classes with the application can cause class loading issues.
Consider g any Java EE or SE that are if the per class loading issues after migration. If you are using Liberty and
—_— e p e re C a S S e S are providing your own Java EE implementation, ensure that the related Liberty feature is not configured or use these techniques for O 2 provided API with an version. For
WebSphere, some Java EE , such as Java! Faces, can be replaced by utilizing isolated shared libraries or the parent-last class loading delegation mode.
C fI L] t . Conflicting Packages Package Location
onticting open — P —————
javax. mail ReportViewerWeb war/WEB-INF ib/mad jar
source classes
javax.mail internot
javax mail search
javax mail. util
.
— Unused archives — S ——
. . . o
— Mlssmg dependenmes i b
Archive Checksum Packages
pbw-lib.jar ¢53310b297¢c916212cbbelacd 16d3292be375799addac2515¢37a62
com.ibm.wi

© 2021 IBM Corporation
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Inventory Operational Considerations

» Understand the
WebSphere Network
Deployment qualities
of service used by
your application and
how to migrate them

« Static clustering
» Session Replication

© 2021 IBM Corporation

Operational Considerations

Overview

Product: WebSphere Application Server Network Deployment
Version: 9.0.5.1

Admin server: atwaslinuxvm.rtp.raleigh.ibm.com:9060

Cell name: atwaslinuxvmCell01

Dog modresorts_war.ear Deployment Targets

-~ = :
—— [ session_persistent_cluster

— B member_1 (atwaslinuxvmNode01)
PR E member_2 (atwaslinuxvmNode01)

B member_3 (atwaslinuxvmNode01)

L E webserver! (atwaslinuxvmNode01)

Static Clustering Close details

target: session cluster
Recommended number of replicas: 3

The application is deployed to a single cluster containing 3 cluster members. When you migrate from WebSphere
Network D 10 your new ops you should configure your target to have 3
replicas to achieve equivalent scaling. Once your new environment is set up, you can adjust the number up or down as
needed. For instructions on configuring the number of replicas for Liberty on OpenShift, see the Open Liberty Operator
documentation.

Session Replication Close details
target: session cluster
The Is using Y-t Y for sessions. When migrating from WebSphere
Server Network D 10 your new i these solutions provide equivalent
functionality.

Solution 1: Session Persistence with JCache (Liberty)

For equivalent functionality in Liberty, you can configure session caching by using JCache with Red Hat Data Grid,
based on Infinispan. Red Hat Data Grid Is included with Cloud Pak for Applications. Alternatively, you can use Hazelcast
or other JCache providers.

For on based on an official Liberty container image to use Red Hat Data Grid
(Infinispan) or Hazelcast, see the Open Liberty Docker image documentation. For instructions on enabling session

caching in any Liberty server, including containers not based on an official Liberty container image, see the Configuring
Liberty session persistence with JCache documentation.
Solution 2: Session P toa (Liberty or base)
An alternative solution to using JCache s to persist session data to a database. The database solution Is avallable for
both Liberty and WebSphere traditional base:

« Lbedy on conf 525300 1o a datab

. W on confl atabase session

Understanding the operational aspects configured in your WebSphere Application Server environment can help you
transition to your new environment. An application might be deployed to multiple targets, and these targets might be
configured with different operational services. The success of your overall migration plan depends on your understanding
these differences. This section provides an overview of the operational services used by your application within each
deployment target. General guidelines on how to configure these services in a containerized cloud environment are
provided. These guidelines and recommendations provided are based on the WebSphere environment where the
application is deployed, and can be adjusted according to the purpose of the new target environment, whether it be for

development, test, or production.
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Detailed Migration Analysis Report

Rules fNlagged Totad results
Rule Severity Summary
SYMBOL LABEL RULES FLAGGED
° Severe 2

Vaming s

n Infoemation 3

Detailed Resuilts by Rule

Severe Rules

WebSphers tradtional 1o Liberty Java EE 6

° The use of system provided Apache Wink APls requires configuration )

WabSphers varsion migrition / V.5 10 V9.0 migration

° The JSF SunRI engine was removed (1)

Results

FILE NAME

WES.INFaces-<onfig xmi

Searce aptions
‘Target options

Excoded packages

TOTAL RESULTS

4
9

6

REFERENCE DETAILS

Analysis Report — getting to the details

JumpTo Rue N/

DESCRIPTION

Severe rues indicate an API removal o behavior change that can break the agpiicalon and that must be addressed

Warning ndes indicate behavior changes that might break the application and that should be evaluated

Information rules Indicate 10 use of Seprecated APTS O mincr DhaVor changes hat wil not affect Most appiicaons.

Expand

Shownsehep  Show results

Shownsehelp  Close resuts
MATCH CRITERIA

LINE NUMBER

faces-confiy 3

Colapse ot



Learn about the issues

Rule help and the results are presented together so that you can learn and
quantify the migration effort.

Information Rules

Java SE version migration / Java SE 8 compatibility impacts

o Behavior change in rounding in NumberFormat and DecimalFormat format methods (1) Clossrule help  Close results
Rule Help
Java 8 introduces a behavior change in the rounding behavior of decimal numbers using the tormat method on the java.text.NumberFormat and the java.text.DecimalFormat classes when

the value is very close to a tie, sitting exactly at the rounding position specified in the formatting pattern. The change affects numbers with a binary numeric representation that is not exact.

For example, the closest binary approximation of 0.015 that a computer can reach is 0.01499999939999399944488848768742172978818416595458984375. If you round that number to two digits, in
Java 8 the answer is .01 because .004899999.... is less than .005. In previous versions of Java, the answer is 0.02.

This rule is flagged once per Eclipse project or Java archive.

This rule flags calls to the tormat methods when they are called with a ccurle primitive ora .Double object as the first parameter. The following example

shows the use of the

Results Scans the included JAR files, but

MATCH CRITERIA you can control the report content

e e mberFonat ekt with the --includePackages and
--excludePackages options.

PlantsBy .ear/P y

WEB-INF /il
/ShoppingBean.class

n/webspk Method getShippingCostString
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Binary Scanner - consolidated Application Migration Report

» The default action --all generates the consolidated Application Migration Report.

* |t includes sections for:

— Technology Evaluation

— Detailed Migration Analysis
— Inventory

— Liberty Configuration

© 2021 IBM Corporation

Application Migration Report

9/8/21 11:49 AM

/apps/daytrader20-ee5-src.ear

Scan options: --baseEdition --coreEdition --liberty --libertyBuildpackEdition --ndEditic
Source options: --sourceAppServer=was855 --sourceJava=ibmé --sourceJavaEEweeb

Target options: --targetAppServer=liberty --targetJava=ibm8

Excluded packages: ch.gos, com.fasterxml, com.informix, com.lowagie, com.mchange, com.m¢
freemarker, groovy, java, javax, net, oracle, org, sqlj, sun, twitterdj, _ibmjsp

Technology Evaluation Summary

1A'hnis'taple indicates which IBM platforms fully support the technologies used by your application. For more detailec
Analysis.

Recommendation: Address all severe and warning migration issues before deploying your application to the targe

Liberty for

Open Java on IBM WebSphere
Application Liberty Cloud Liberty Core  Liberty traditional
daytrader20-ee5-src.ear v

Migration Rule Severity Summary

SYMBOL LABEL RULES FLAGGED TOTAL RESULTS DESCRIPTION
° Severe 1 6 Severe rules indicate a
application and that mu

n Information 1 2 Information rules indice
that will not affect most

Application Migration Details

Technology Evaluation

Jump To Section \/

ay Yy

Migration Rule Severity Summary

Application Migration Details
Technology Evaluation == --eValuate
Detailed Migration Analysis 4 --analyze

Summary

Severe Rules
Information Rules
Rules Analyzed
S G --inventory
Summary
Inventory Details by Archive
Web Service Details by Archive
Potential Deployment Problems

Contained Archives

Liberty Configuration e=mmm --generateConfig

Expand all | Collapse all

Show details



Evaluate target cloud options quickly

Can generates a summary of cloud connectivity considerations.

java —jar binaryScanner.jar ./PlantsByWebSphereV8.ear --analyze
--sourceAppServer=was80 —targetAppServer=liberty --targetCloud=containers

Detailed Migration Analysis Report

9/8/21 3:29 PM
apps/PlantsByNebSp

Source options
5 6 Tt ptons
Rules flagged Total results
Rule Severity Summary
SYMBOL LABEL RULES FLAGGED TOTAL RESULTS DESCRIPTION
Waming 4 4 Wanming rules indicate behavior changes that might break the application and that should be evaluated
ﬂ Information 1 2 Information rules indicate the use of deprecated APIs or minor behavior changes that will not affect most applications.
Connectivity Rules Summary
nnnnnnnnnnnnnnnnn lagged connectivity nies for each Java archive. Select the links in the column header %o view all detalied results for that nie. Select the number links within this table to view the detalled results for that spedific Java archive.
information Java EE Java Message Message-Driven Remote EJB  Remote EJB Remoteweb  Third-pa ity Vendor specific
Databases stems (EIS) security Service (JMS) JavaMail server (MD8) lookups iders services  securlt ty messaging
- PlantsByWebSphereVe ear 1 1 1
PlantsByWebSphereVE ear
PlantsByWebSphece war 1 1 1
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Step 3: Make application changes

* WebSphere Application Server Migration Toolkit

https://www.ibm.com/support/pages/websphere-application-server-migration-toolkit

Source scanner

e Evaluates Java, JSP, XML, and other files
+ Ecli