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Introduction

Migrating applications from WebSphere Application Server to Payara Server 5 can be a simple
and straightforward process because both servers rely on the Jakarta EE (Java EE) specifications.
However, there are differences in many areas because many Java EE APIs in WebSphere and Payara
Server Enterprise are implemented by different components. Moreover, the configuration of certain
aspects like external resources, high availability, and deployment is not covered by any specification
and is, in fact, very different in both servers.

This guide gives you an overview of the differences between WebSphere Application Server
and Payara Server, which components and features in Payara Server are equivalent to those
in WebSphere, and how to configure some frequently-used resources and features in Payara
Server compared to how you're used to them in WebSphere.

A guide with specific information about migrating from WebSphere Liberty is also available.

Payara Server is based initially on GlassFish Server, and they both still share a lot of code, concepts,
and ecosystem tools. Since Sun Microsystems first developed GlassFish as the reference implemen-
tation (RI) of Java EE, it has been used by both developers in its open source form and by Sun - then,
later, by Oracle - in production, fully supported. Oracle GlassFish fared well in a competitive market
and became a popular choice, with the vast majority using the GlassFish Server Open Source Edition.
In late 2013, Oracle announced the end of commercial support for GlassFish.

One year after the original announcement of the end of support from Oracle, Steve Millidge - a Java
EE expert and the founder of Payara Services Ltd - announced the arrival of Payara Server and, with
it, a reintroduction of a fully supported option with a very similar platform - but with the added reas-
surance of regular releases, bug fixes, patches, and enhancements.

Payara Server evolved rapidly from just a "supported GlassFish alternative" to a fully open source
product that can run Java EE and Jakarta EE applications. It contains several unique features in
monitoring and security, for example, and was the first runtime that integrates Java EE and Eclipse
MicroProfile®.
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Starting in June 2020, Payara Server split into two editions:

« Payara Server Community - geared towards innovation and rapid development, is entirely
free to use in development environments. This edition aims to allow the general devel-
oper community to rapidly adopt new features that might not be suitable for production
environments until they are stable enough. This edition can be compared with WebSphere
OpenlLiberty, but there are some differences.

- Payara Server Enterprise - tailored for use in production environments for extended peri-
ods with guaranteed stability. A Payara Enterprise subscription is needed to run the server
in production environments, and customers with an active subscription get access to pre-
mium support and specific feature sets that are not available in the Community Edition. This
edition adopts innovative features at a much slower pace since they will only be integrated
when they are stable enough. This edition is directly comparable to the WebSphere prod-
ucts, as they are premium products with commercial support. Commercially licensed Payara
Server Enterprise focuses on the requirements and needs of the customers to optimize their
deployment and management scenarios and the system stability at runtime.

The rest of this document will strictly reference Payara Enterprise Edition since it is the recom-
mended product to run in a production environment.

WebSphere Products

Looking at the product page on the IBM website, there are three products with the name WebSphere.

WebSphere Application Server (WAS) is the typical application server that implements the Java
EE specifications. The current version 9.0.5 supports the Java EE 8 specification, but there seems
to be no intent to evolve the standards in the product. WebSphere Application Server is not listed
as a compatible implementation of the Jakarta EE specification on the website, the continuation of
the Java EE specification under the governance of the Eclipse Foundation. Support for running on a
JDK 11 runtime and within containers is added, but this product seems to be discontinued regarding
new functionality.

WebSphere Liberty is the product where new development efforts can be found. The product's
architecture and operational aspects are different from the Application Server version. For example,
you can download a version that supports the Jakarta EE specification. Still, the idea behind Liberty
is that you have a modular runtime where you need to define what specification and features you
want to be available at runtime. It either downloads it when you start the server, or you can prepare
a specific runtime upfront. The product page mentions this is specifically for microservices, although
it can also be used to run more traditional applications.
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The final product is WebSphere Application Server Network Deployment and has the following
exciting description "server runtime environment is for large scale and mission-critical application
deployments." It is based on the Application Server version and thus again uses the older Java EE
specification. There are additional features to use the runtime in a clustered setup, and the mis-
sion-critical notion suggests that the other versions don't have these capabilities.

The Payara Platform products have a more straightforward approach and can be used inter-
changeably without learning an entirely new way of managing your environment.

Payara Server can be identified with the more traditional application server you first install, perform
the required configuration, and deploy the applications in the last step. This product still follows the
latest standards from the industry and is compatible with Jakarta EE and MicroProfile specifications.

Payara Micro is a different packaging of the same codebase that brings you the Jakarta Web profile
and MicroProfile specifications as a runtime. You can start the executable jar file containing Payara
Micro and, on the fly, perform the configuration through the same commands that work on Payara
Server. You can bundle the web application in the same jar file and keep them separated as that is
preferred for many environments.

Both are also targeted for mission-critical environments and have support for clustering.

Releases

The WebSphere Application Server product has a Fix Pack available every two to six months, and
these Fix Packs contain mainly bug and security fixes. At irregular intervals, a more significant
update is made available that includes some newer functionality regarding the management of the
environment.

The Payara products have a monthly release cadence. Every month, a new version is released that
contains the latest bug and security fixes but also new functionality and features. The Enterprise
releases are backward compatible so that you can upgrade your environment without the need to
change your application or operational scripts. This makes sure that you have all the time access
to the most stable and secure version.
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Enterprise Standards

As mentioned before, the WebSphere Application Server product only supports Java EE 8. Due to
the donation of the Java EE codebase to the Eclipse Foundation that took some time, the Jakarta
EE 8 version is very similar to Java EE 8. However, the future developments on the Java Enterprise
platform are currently performed on the Jakarta EE version. There is already the namespace change,
and now functionality across many specifications is underway for Jakarta EE 10.

The WebSphere Application Server product will not follow this evolution and will be kept on the
older version. This is backed by the announcement that the support for the WebSphere Application
Server will be extended to at least 2030 and that no new version is planned. A new version is not
considered because IBM thinks it will involve too much effort from the user, and the product is not
adapted for cloud environments.

However, Payara Server can run the Java EE applications currently deployed on WebSphere, and we
do have a plan for the future. With the help of the Eclipse Transformer, your Java EE 8 application
will still run on a future version of Payara Server, and our product is designed for mission-critical
applications on-premise and in cloud environments.

The WebSphere Liberty product supports the Jakarta EE 8 standards, just as Payara Server does.
So, any Jakarta EE application should behave identically on both products unless you use some
framework-specific functionalities. The following table lists the differences in implementation of
the main specifications.

Specification

e T WebSphere 9.0.5 Payara Server 5
JAX-RS Apache CXF Jersey

JSON Jackson Yasson

JPA OpenJPA EclipseLink

JSF MyFaces Mojarra

Each of the implementations is certified against the corresponding specification and should behave
the same. But each of those implementations also provides some additional functionality that is not
yet available within the specification. When a developer uses these additional features, deploying
the Jakarta EE application unaltered on Payara Server is no longer possible.


https://www.ibm.com/cloud/blog/announcements/ibm-websphere-2030-support-announcement
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MicroProfile

Currently, the MicroProfile umbrella project contains eight specifications on top of some of the Jakarta
EE specifications. The WebSphere Application Server only has support for some of the older versions
of the MicroProfile specifications when the project was in its infancy. And since the product is not
evolving with the Jakarta EE changes, it can no longer incorporate the latest versions of MicroProfile.

If you use the MicroProfile specifications on the WebSphere Application Server, you might be required
to make some minor changes to your application since the MicroProfile specification follows an
aggressive update path that includes breaking changes between different versions.

Clustering

The WebSphere product allow you to define a clustered environment to distribute the user requests
over different resources to achieve higher throughput. In the case of the WebSphere Application
Server, you need the special Network Deployment edition to define a cluster. Within the clustered
topology you have multiple instances that form a cell and are under the control of a Deployment
Manager.

In this scenario, the cluster works in a traditional way where each machine runs all the applications
defined in the environment

You can create the same environment using Payara Server, where each instance in the cluster runs
the applications. If you are using a clustered setup with WebSphere, it will be straightforward to
create a similar environment with Payara Server.

But Payara Server also has a very flexible alternative called the Deployment Groups. A Deployment
Group is a logical grouping of instances, not a physical one. This means that a Payara Server instance
can be part of one or more Deployment Groups. And instead of defining the resources, like the data-
base connections, and the applications to an instance, you can assign it to a Deployment Group.

Payara Server ensures in this case that all instances that are part of the Deployment Group get all
the resources. These Deployment Groups are also dynamic, instances can be added and removed,
and the Payara Server Domain Server makes sure all deployments are performed or removed.


https://www.payara.fish/products/features-catalog/deployment-group-clustering/
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Related to clustering, a data cache option in those clustered situations is used many times. This way,
you can easily share the information between the different instances of the cluster. The WebSphere
products can use the IBM eXtreme Scale product that needs to be purchased separately. It is an
elastic, scalable in-memory data grid.

As a developer, you can access the functionality of this product through the JCache specification,
the Distributed Map option of WebSphere, or directly. The Distributed Map option can also store data
locally, without the need for the in-memory data grid. This feature can be achieved by caching the
outcome of the method on the instance.

While you have several options, the Payara solution is more straightforward and doesn't require
purchasing an additional product. The Payara products are integrated with Hazelcast. The clustering
capabilities of Payara are built on top of this framework, but you can also for data caching solutions.
You can cache any value using the JCache specification. Your application doesn't need to know if it
runs standalone or clustered. Hazelcast will make sure the data is available on all instances. And
this functionality is available out of the box with all the Payara products installation, without needing
an additional installation or configuration.



https://www.payara.fish/products/features-catalog/domain-data-grid/
https://www.payara.fish/products/features-catalog/domain-data-grid/
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Operations

An essential aspect of maintaining your environment is the ability to use scripts to set up and change
the installation.

With the WebSphere product, you can use the wsadmin tool to manage the server and the domain.
Besides these basic commands, you can combine this client with some Jython scripts to unlock the
full potential of the configuration capabilities.

You also can manage your environment through a graphical interface in the browser. You can view,
change and configure your entire WebSphere environment from the admincenter application.

However, maintaining your environment through a graphical interface is not ideal. You cannot auto-
mate it and will make more mistakes. That is why the Payara Admin Console has the asadmin recorder
that generates a script that performs the same actions you did manually.

These scripts use the asadmin CLI tool capable of performing all operations on your Payara
Environment. It can set up the different servers and instances, deploy applications, and configure
all aspects of the server and your applications. You only need to learn one tool and don't need to
use a mixture of the wsadmin tool and the Jython scripts that are based on a very old and no longer
supported Jython version.

When moving from WebSphere to Payara, you will need to learn all the capabilities of the asadmin
CLI tool. Our documentation and the web Admin Console can help you with that.

Monitoring

The Performance Monitoring Infrastructure of WebSphere helps you keep an eye on the performance
and health of your installation. You can follow up on the typical Java values like Heap usage, con-
nection pool metrics like the JDBC one, Dynamic cache statistics, and various other metrics from
other modules.

Based on these metrics, you can define alerts that notify you by email that your environment is not
running optimally and potentially some actions are required.

The metric information can also be integrated with external tools like Tivoli, which is also an IBM
product, but also exported to Prometheus and visualized with Grafana.
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The Payara products have similar capabilities around monitoring and metrics and have more options
regarding the notifications in case an alert is raised. Besides the SMTP option, you can also send the
notifications through JMS, CDI event bus, XMPP, and products like Slack, Datadog, and New Relic.
We also have the notifiers API so that you can create your notification channel in case the default
ones are not suited for your case.

Within Payara, you also have a monitoring service where you can configure the level of monitoring
for the different subsystems. Once active, many metrics are gathered and can be consulted using
Payara tools or through some integration. Since data are stored as JMX beans, any JIMX client can be
used to have a look at the metrics. But we also have a graphical UI, Payara InSight, our monitoring
console, that gives you an insight into your environment.

Another option is to expose the data through Prometheus and use, for example Grafana.

Monitoring of the Payara products needs to be set up differently than on WebSphere, but Payara
has the same capabilities regarding monitoring along with many additional possibilities with Payara.

Diagnostics

Besides the monitoring, some additional diagnostics tools are helpful to analyze potential issues in
your environment.

The WebSphere Application Server, since it does not target cloud environments and micro services,
does not have a built-in tool to trace the requests of the users, like the OpenTracing MicroProfile
Specification. Even when you are not using micro services, the diagnostic capabilities of Payara can
help you with traditional applications since our implementation of MicroProfile OpenTracing extends
the tracing capabilities also to Servlet, remote EJB calls, SOAP calls, Batch job creation, and Tasks
executed by the managed executors. This will give you a much more detailed insight into the different
aspects of the user requests.

And Payara Platform has more diagnostics tools that you can use. You can define, for example that
SQL queries are logged that take longer than a predefined time. This will help you to identify the
slow responses. You can also get notifications when connections are not returned in a timely fashion
to the pool. This also helps you to identify the areas that need attention to increase performance.

A similar diagnostic is available for threads that are not returned to the managed executor. These
Stuck Threads checks can also help you to identify performance issues but this time around, the
code execution.

When migrating to Payara, you will discover that you have even more diagnostics tools at your dis-
posal to make sure your environment runs at its optimal. It provides you with more means than the
traditional tools like analyzing the logs or taking thread and heap dumps from the JVM itself.


https://www.payara.fish/products/features-catalog/payara-insight/
https://www.payara.fish/products/features-catalog/diagnostics/
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Deployment

The WebSphere products support the usage of variables so that an application can be deployed
unaltered in different environments. The differences in environment can be captured in different
values for WebSphere variables or environment variables. With placeholders in the WebSphere
configuration files like server.xml, the actual values are used for the environment.

The Payara Products have the same capabilities as you can also use environment variables in the
runtime configuration. For sensitive data, you can use the password alias option of Payara Server so
that passwords, for example are not visible within the configuration files themselves.

But the support of Variables within Payara is also available in many other descriptors files like web.
xml, persistence.xml, and annotations of the Jakarta EE specification like @EJB, @DataSource, @
WebServlet, etc....

It shouldn't be a problem to use the same abstraction of values for the implementation within Payara
regarding WebSphere's capabilities.

Cloud

Official Docker images exist for the WebSphere Application product. As mentioned before, the prod-
uct is not targeted at Cloud environments, so it misses a few functionalities like integration with
Kubernetes secrets, for example.

For Payara Products, you have the Docker images available but also a Kubernetes Operator to make
it easier to setup a Payara Server cluster on Kubernetes. This should make the migration from a
WebSphere-based setup to Payara using cloud and containerized environments easy. The usage of
containerized environments is probably much easier if you use Payara Micro to run your Jakarta Web
profile-based or MicroProfile based application. Payara Micro can automatically form a cluster within
Kubernetes without the need for any additional tools or framework. You don't need a Kubernetes
Operator and can use standard Kubernetes functionality like Kubernetes Services and Horizontal
scalers to achieve a dynamically scaling environment.


https://www.payara.fish/products/payara-micro/
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IDE

IDE plugins exist for Eclipse IDE and Visual Studio Code, and a plugin for IntelliJ is under develop-
ment. There is no plugin available for NetBeans. With these plugins, you can control the WebSphere
Server (start and stop, for example) and help you run and configure the server from within the IDE.

Payara has plugins for all four major IDEs and allows the same functionality as the WebSphere
ones. You can control and configure the Payara instances and start a new project with all the Payara
public dependencies.

Support

The Licensing cost for the WebSphere products is based on how the product is installed and used.
It is based on Processor Value Unit, a value based on the number and type/brand of the CPU cores,
or Virtual Processor Core, the vCPU values in virtual and containerized environments.

Payara Enterprise has a much easier licensing model, which is just based on the number of cores
(physical or virtually) that can be used by the Payara process. Within the subscription, there is also
support included for your environment. This relates to the setup and operation of the environment
itself but also includes questions about application-specific best practices or possibilities and all
systems related to the Payara installation like a Load balancer.

The Features You Use in WebSphere Are
Available in the Payara Products

Since all standards supported by the WebSphere Application Server are also available in the Payara
products, the migration should be fairly seaming less. The Payara Platform is also following up on the
standards very closely, so you will not be stuck in some old version. After migration, you will have more
monitoring, diagnostic, and clustering tools available that make operating your environment easier.

Also, the similarity between Payara Server and Payara Micro makes it easy to switch from one runtime
to the other, even without changing the application or major changes into the operational aspects
since they share the same core.

10
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How is Payara Server Enterprise Better Than
WebSphere Application Server?

License

Release Frequency

Production Support
Supported IDEs

Java EE 8 Compatible
MicroProfile Support

Microservices Edition

Data Grid (Caching)

Clustering

Scripting Tool

Admin Command Recording

and Auditing

Deployment Flexibility

Notification Channels
Monitoring

Custom Notifiers

WebSphere 9.0.5
Proprietary

Irregular
©

Eclipse IDE, VS Code

@

Partial

®

Separate product with
additional cost

Separate product with
additional cost

Wsadmin and jython
scripts

®

Variables (Environment,
external files, WebSphere

variables)

« JMS Beans
« SMTP
» Google
Cloud Messaging
« Apple Push
Notifications
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Payara Server Enterprise 5
Open Source with EULA
Monthly

@

Eclipse IDE, NetBeans, IntelliJ
IDE, VS Code

®
©

@ (Payara Micro)

@ Included

® Included

asadmin

@

Variables (System, Environment,
MicroProfile config)

- JS Beans

» Log Files

« SMTP

- SNMP

« JMS

« CDI

« Slack

« New Relic

- Datadog

« Teams Channels
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About Payara Enterprise

Payara Platform Enterprise is stable, supported software for enterprise designed for mission critical
production systems and containerized Jakarta EE (Java EE) and MicroProfile applications.

Quickly and easily deliver Jakarta EE (Java EE) apps in any environment: on premise, in the cloud, or
hybrid with enterprise-grade security. A 10-year software lifecycle lets you decide when to migrate
from one release to the next and a choice of 24x7 or 10x5 production support ensures you're fully
covered when you need it.

Choose Payara Server for reliable and secure deployments of Jakarta EE and MicroProfile appli-
cations in any environment, or Payara Micro for containerized microservices deployments with no
installation, configuration, or code rewrites required.

Talk to us and request Payara Enterprise or find out about our Migration & Project Support option to
help you migrate to the Payara Platform.

sales@payara.fish +44 207 754 0481 www.payara.fish

Payara Services Ltd 2022 All Rights Reserved. Registered in England and Wales; Registration Number 09998946
Registered Office: Malvern Hills Science Park, Geraldine Road, Malvern, United Kingdom, WR14 3SZ
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