Competitive Study of IBM WebSphere – Oracle WebLogic – Red Hat JBoss Application Servers

Executive Summary
The competitive study assembles material published in the last four years from IBM, Oracle and Red Hat sources. From these sources, the summary identifies 10 capabilities considered as critical for web application servers and ranks the three competitors based on their current offerings. Though the IBM and Oracle offerings are currently more mature in key enterprise production capabilities as administering complex multi-node and multi-data center constellations and raw performance, the Red Hat offering is architecturally more modern and more conducive to supporting the wide range of application types including monolithic, microservice and hybrid. The Red Hat offering also has the distinct advantage of being the platform for the CA Identity Suite Virtual Appliance as well as the preferred platform for all three members of the CA Identity Suite: CA Identity Portal, CA Identity Governance and CA Identity Manager.
The following table enumerates the critical capabilities considered as critical for web application servers and provides the competitive ranking of the three vendors. Where applicable, comments substantiate the ranking. 

	Provider and Comparative Ranking |
Capability
	IBM WebSphere and WebSphere Liberty Profile 
	Oracle WebLogic
	Red Hat JBoss / Wildfly
	Comments

	Software rank and market share
	1
	2
	3
	Reference the Competitive Comparison (Slide 2) attachment in Appendix A.

	Fully featured Java EE 7 Profile Support
	2
	2
	1
	IBM supports the EE 7 Web Profile and the Full Platform Profile but with multiple product offerings.
 
Oracle supports both but not as a subset. The Full must be installed.
 
Red Hat supports both the Web Profile subset as well as the Full Platform Profile with a modular code base.

	Equivalent functionality in administrative tool support and feature parity for on premise and cloud instantiations
	2
	2
	1
	IBM offers different administrative tool support for its WebSphere and WebSphere Liberty Profile products.
 
Oracle offers parity for its two instantiations owing to the fact that they are both VM-based.
 
Red Hat provides equivalent functionality by including specific code for clustering supporting the administrative tool prevalent for the given environment.

	Integrated administration and management capabilities
	1
	2
	3
	Reference the Competitive Comparison (Slide 38 -48) attachment in Appendix A.

	Monolithic, microservice and hybrid application architecture support
	2
	3
	1
	IBM supports architectural variants with different product offerings.

Oracle supports deployment options but the lack of modularity in tuning the server resource footprint limits the number of microservices that can be deployed on any given computing resource.

Red Hat supports all three architectural variants.

	Development tools for continuous integration and continuous delivery of applications including source to image (S2I) support
	3
	2
	1
	IBM offers a diverse set of tools for its WebSphere and WebSphere Liberty Profile products. These differ as well from other tools for use with other IBM middleware products.

Oracle offers JDeveloper for development across the entire Oracle middleware portfolio. 

Red Hat offers various integrated tools for developing and deploying any type of Java application.

	Support for complex (multi-node, multi-data center) configurations (including clustering and disaster recovery)
	1
	2
	3
	Reference the Competitive Comparison (Slide 48) attachment in Appendix A.

	Performance comparison based on enterprise criteria
	1
	2
	2
	Reference the Competitive Comparison (Slides 25 – 30) attachment in Appendix A.

	Integrated problem determination and health management
	1
	2
	3
	Reference the Competitive Comparison  (Slide 57) attachment in Appendix A.

	CA Identity Suite Support
	2
	2
	1
	CA Identity Portal supports Oracle WebLogic and Red Hat JBoss EAP / WildFly.

CA Identity Manager supports IBM WebSphere, Oracle WebLogic and Red Hat JBoss EAP / WildFly.

CA Identity Governance supports IBM WebSphere and Red Hat JBoss EAP / WildFly.

The majority of the production deployments are based on JBoss EAP / WildFly.  

The CA Identity Suite Virtual Appliance is based on JBoss WildFly.

Reference Appendix B. 




Contents of Competitive Study
The competitive summary assembles material from the following sources (attached in Appendix A):
· Wikipedia articles
· Competitive Comparison: WebSphere Application Server vs. Tomcat, JBoss and Weblogic
· mi-jboss-enterprise-application-platform-oracle-weblogic-java-competitive-review-201612-en.pdf
· mi-jboss-enterprise-application-platform-ibm-websphere-java-competitive-review-f6895kc-201704-en.pdf
It bases the rankings provided in the above Capability Table from the content of the aforementioned articles, specifically from the following topics covered in the articles:
· Background on Java Platforms Standard Edition and Enterprise Edition
· Three Leading Vendors offering Java EE Application Platforms
· Administrative Tools and Feature Parity in On premise and Cloud Environments
· Support for Both Monolithic and Microservices Architectures and Development
· Developer Capabilities
· Java Applications and Cloud Technology
· Automation and Deployment Technology
· Runtime

Background on Java Platforms Standard Edition and Enterprise Edition
Developers leverage varying tools and languages to implement solutions that can execute on a wide variety of platform types from mobile devices through desktops to servers. For server-side implementations, Java remains one of the most popular development languages. 
Java Platform, Standard Edition (Java SE) and Java Platform, Enterprise Edition, are used to support existing and new development projects.
Java Platform, Standard Edition (Java SE) is built on Java language syntax and defines a set of general application programming interfaces (APIs) and basic objects and types, as well as classes for networking, security, database access, and other development functionality. Java SE applications are executed within Java virtual machines. 
Java Platform, Enterprise Edition (Java EE) extends Java SE with APIs and a runtime environment for enterprise-scale applications.
The goal of Java EE is to provide a collection of standard APIs that offer a stable foundation for web and business applications, as well as portability between Java EE implementations. This offers more functions and broader development features than the default programming capabilities of Java SE.
The Platform was known as Java 2 Platform, Enterprise Edition or J2EE from version 1.2, until the name was changed to Java Platform, Enterprise Edition or Java EE in version 1.5. The current version is called Java EE 8: 
· J2EE 1.2 (December 12, 1999)
· J2EE 1.3 (September 24, 2001)
· J2EE 1.4 (November 11, 2003)
· Java EE 5 (May 11, 2006)
· Java EE 6 (December 10, 2009)
· Java EE 7 (May 28, 2013, but April 5, 2013 according to spec document. June 12, 2013 was the planned kickoff date)
· Java EE 8 (August 31, 2017)
Java EE was maintained by Oracle under the Java Community Process. On September 12, 2017, Oracle Corporation announced that it would submit Java EE to the Eclipse Foundation. The Eclipse top-level project has been named Eclipse Enterprise for Java (EE4J). On February 26, 2018, it was announced that the new name of Java EE will be Jakarta EE. 
The Java EE 7 specification includes more than 30 Java technologies supporting web, business and enterprise information systems. It provides APIs for such key functional technologies as:
· Objects and transactions, included in Enterprise JavaBeans (EJB) 3.2
· Messaging, included in Java Message Service (JMS) 2.0
· RESTful services, included in Java API for RESTful Services (JAX-RS) 2.0
· Persistence layers, included in Java Persistence API (JPA) 2.1.3

Three Leading Vendors offering Java EE Application Platforms
The three leading vendors offering Java EE application platforms are IBM (with its WebSphere portfolio), Oracle (with its WebLogic portfolio) and Red Hat (with its JBoss Enterprise Application Platform (EAP) portfolio). 
IBM WebSphere Application Server (WAS) is a software product that performs the role of a web application server. More specifically, it is a software framework and middleware that host Java-based web applications. It is the flagship product within IBM’s WebSphere software suite. The first version was launched in 1998.
Oracle WebLogic Server is a Java EE application server currently developed by Oracle Corporation. Oracle acquired WebLogic Server when it purchased BEA Systems in 2008. Oracle WebLogic Server forms part of Oracle Fusion Middleware portfolio and supports Oracle, DB2, Microsoft SQL Server, MySQL Enterprise and other JDBC-compliant databases. 
Oracle Corporation considers the following products as "core components" of Oracle WebLogic Server: 
· Enterprise Grid Messaging
· JMS Messaging Standard
· Jrockit
· Oracle Coherence, in-memory caching of frequently used data across multiple servers
· Oracle TopLink
· Oracle WebLogic Server Web Services
· Tuxedo
The JBoss Enterprise Application Platform (or JBoss EAP) is a subscription-based/open-source Java EE-based application server runtime platform used for building, deploying, and hosting highly-transactional Java applications and services. The JBoss Enterprise Application Platform is part of the JBoss Enterprise Middleware portfolio of software. Because it is Java-based, the JBoss application server operates across platforms. It is usable on any operating system that supports Java. The JBoss Enterprise Application Platform was developed by JBoss, now a division of Red Hat. 

IBM WebSphere Application Server, Oracle WebLogic, and Red Hat JBoss EAP are all Java EE 7 full platform certified using the same criteria. While the code used to implement the Java EE 7 specification varies and contributes to differences in runtime performance, the Java EE 7 functionality itself is identical. 
As a result, the key differences between platforms relate to differences in the operating environ-ments, such as open source project support and total cost of acquisition, and included features that are outside the Java EE specification, such as monitoring.
The Java EE 7 web profile contains a subset of technologies included in the full platform. This profile is designed for developers who do not need the full set of Java EE APIs to run applications. 
IBM offers two distinct classes of products for Java EE development: 
WebSphere Application Server and WebSphere Liberty Profile. WebSphere Application Server is a traditional solution recommended for legacy applications with extensive backwards compatibility requirements. This offering is not modular, limiting options for tuning the size of the runtime environment.
WebSphere Liberty Profile is a newer Java EE application platform positioned for new development and projects, including projects migrated from WebSphere Application Server. IBM promotes this offering as a fast, modular competitor to Red Hat JBoss EAP due to the inclusion of features for tuning the runtime environment.
Oracle WebLogic Server Enterprise Edition is designed for running densely distributed, full-featured Java EE applications. 
Oracle WebLogic is not web profile certified. While these capabilities exist in the full platform specifi-cation WebLogic Server is certified for, WebLogic lacks a startup option to only run the technologies associated with the web profile. As a result, using WebLogic can lead to unneeded overhead if only web profile capabilities are needed to support deployed applications.
In comparison to both IBM WebSphere and Oracle WebLogic offerings, Red Hat JBoss EAP is certified for both web and full profile support.

Administrative tools and feature parity in on premise and cloud environments
IBM WebSphere offering variants differ in the tools provided and features supported between the on premise and cloud environments. The IBM WebSphere product has few differences in on premise and IBM BlueMix cloud deployments because WebSphere can run natively in virtual machines for on premise or in cloud virtual machines. However the WebSphere Liberty Profile variant offers differing administration, security, clustering and intelligent management functionality between the on premise and the BlueMix cloud environments. 
Differences in Oracle WebLogic in user-managed on premise and cloud deployments are primarily found in the setup procedures. On premise deployments provide the greatest flexibility for users, with complete control over infrastructure and WebLogic installation options. However, Oracle Java Cloud Service users are limited to configuring the number of cores per virtual CPU, as well as memory and storage options made available by Oracle. The Oracle Java Cloud Service – SaaS [Software-as-a-Service] Extension offers even fewer options.
Oracle WebLogic offers parity between on premise and cloud instances primarily because the Oracle Compute Cloud Service uses virtual machines. This offering provides provisioning, connection, and management of these virtual machines, regardless of the components or solutions running on them. While this service simplifies deployments by managing configuration, only a limited selection of WebLogic editions and configurations is available.
JBoss EAP provides equivalent functionality in administrative tool support and feature parity in on premise and cloud environments. It includes specific code for clustering dependent upon whether it is running on premise or in a Red Hat OpenShift cloud. When run on premise, scaling and deployment are managed through a variety of administrative tools, including JBoss Operations Network. When run in the cloud, cloud-native administrative procedures are used. 

Support for both monolithic and microservices architectures and development
The IBM WebSphere family supports monolithic, microservice and hybrid architectural variants with different product offerings. The traditional WebSphere Application Server supports existing (monolithic) Java EE applications, especially those that pre-date Java EE 6. Whereas WebSphere Liberty Profile supports some Java EE 6 and Java EE 7 applications, with not all features being compatible with each other. As a result, administrators may be forced to run IBM WebSphere Liberty Profile in Java EE 6 or Java EE 7 mode. 
IBM can technically run microservices on either the traditional WebSphere Application Server or WebSphere Liberty Profile. However, a lack of modularity in traditional WebSphere Application Server creates heavy resource requirements that are not suited to microservices architectures. IBM commonly discusses microservices deployment using WebSphere Liberty Profile. Like JBoss EAP, WebSphere Liberty Profile offers modularity to control its footprint as well as a choice of microservice deployment options that offer vertical and horizontal scaling and failover advantages.
The Oracle WebLogic Server has a choice of microservice deployment options that offer vertical and horizontal scaling, as well as failover advantages. However, a lack of modularity for tuning its server resource footprint can limit the potential density of WebLogic instances on any given computing resource. Resources such as memory and CPU are typically limited, but the more microservices that are deployed on Oracle WebLogic instances, the more resources are needed. As a result, the resource requirements for Oracle WebLogic simply grow faster than the same type of deployment on JBoss EAP.
JBoss EAP supports both a monolithic application architecture as well as a microservice architecture. The former application architecture supports large, full-featured applications packaging everything needed to run in a single deployment unit. The latter application architecture supports smaller, service-based applications. 
JBoss EAP supports two broad approaches:
· Deploy a single microservice to a single instance of JBoss EAP, inside a single container. When deployed this way, multiple threads provide vertical scalability for any given microservice. In addition, multiple JBoss EAP containers can be fronted by a load balancer, adding horizontal scalability and high availability.
· Run microservices deployed separately on horizontally scaled and load-balanced JBoss EAP instances.

Developer Capabilities 
IBM offers both licensed and free Java development tools. IBM Rational Application Developer for WebSphere Software, IBM’s core Java development tool, is a licensed product that offers more features and capabilities than any other IBM Java development tool.
The free WebSphere Application Server Developer Tools provides plug-ins from the Eclipse Marketplace that can be installed into an existing Eclipse environment to support traditional WebSphere Application Server and WebSphere Liberty Profile. While this product is not as function-ally complete as Rational Application Developer for WebSphere, it includes tools specific to web and Java EE development, such as support for local and remote instances of WebSphere Application Server. For WebSphere Liberty Profile, local and BlueMix cloud development are supported.
However, neither of the Java development products offered by IBM serve as the primary develop-ment tools for other IBM middleware products. These products use other IBM tools that may require additional license and ongoing support fees.

Oracle offers three IDE tools for development:
· NetBeans for Java, HTML, PHP, and C/C++ development.
· Oracle Enterprise Platform for Eclipse for creating a custom Eclipse environment.
· JDeveloper for development across the entire Oracle middleware portfolio, including Oracle WebLogic Server. The primary and most strategic offering, JDeveloper includes many Java and Java EE development features, as well as a development-only WebLogic Server instance.
All three IDE tool options let developers deploy applications to Java Cloud Service instances and directly inspect service instance logs.

JBoss EAP offers various integrated tools for developing any type of Java application: 
· Using monolithic, microservices-based, or hybrid applications — in both on premise and cloud environments.
· Quickly creating, running, and debugging code with an effective integrated development environment (IDE).
· Integration with source code control systems and possibly continuous integration and continuous delivery (CI/CD) tools for team development.
· Interaction between the IDE and a cloud environment, such as Red Hat OpenShift, without losing access to other development capabilities.
Red Hat JBoss Developer Studio offers tools for local and cloud development, including tools built specifically for Red Hat OpenShift. These tools let users create, import, and modify OpenShift applications and then set up manual or automatic builds of source code changes. JBoss Developer Studio integrates with the entire Red Hat JBoss Middleware portfolio. A Red Hat JBoss EAP subscription includes development subscriptions for all Red Hat JBoss Middleware products, and for every 16 cores of a Red Hat middleware subscription, 25 developers gain development rights for all Red Hat JBoss Middleware platforms.
Developers using Red Hat JBoss EAP running on OpenShift use docker-formatted images and Kubernetes — without needing to learn the complex individual or collective operation of these technologies.

Java Applications and Cloud Technology
IBM uses a mix of core cloud technology in its BlueMix offering. One BlueMix cloud offering uses virtual machines that are not based on Linux containers. Other BlueMix services, such as OpenWhisk, can be viewed as Software-as-a-Service (SaaS) offerings where runtime-supporting technology is never exposed to the user.
Two container-based IBM service types use Linux containers:
· Cloud Foundry buildpacks that rely on the Warden container format.
· IBM containers that rely on docker-formatted containers.
These different technologies both run on Ubuntu, but IBM does not provide direct support for Ubuntu. Customers must rely on third parties for any operating system fixes and upgrades.  
As a result, IBM customers also take responsibility for rebuilding container images as needed.
Oracle has taken a different approach to cloud computing. Instead of containers, Oracle has embraced virtual machines and uses a mix of proprietary hardware and software for its public and private cloud offerings.
However, Oracle core cloud technology does not address management of cloud resources and applications. Instead, Oracle offers administration of Oracle Traffic Director to route and manage traffic to Java applications running on WebLogic Server instances. To achieve maximum server density, users must add and configure WebLogic Server Multitenant, adding administrative complexity.
Both Oracle Traffic Director and Oracle WebLogic Server Multitenant lack support for docker-formatted containers and orchestration using Kubernetes. Oracle Traffic Director lacks support for Red Hat Enterprise Linux. Oracle does support use of the WebLogic Server within docker containers to let WebLogic users create private clouds based on docker and a choice of orchestration technology, including Kubernetes. However, these custom clouds do not match the technologies Oracle has publicly disclosed it uses for its private and public cloud offerings.
Red Hat cloud technology is composed of Linux container technology and a base layer running Red Hat Enterprise Linux. Each container preferably runs on an OpenShift environment to gain the underlying Red Hat Enterprise Linux operating system and docker-formatted containers.
To run containers at scale, Red Hat uses Google Kubernetes for container orchestration and management.

Automation and Deployment Technology
Automating and delivering builds, commonly called Continuous Integration / Continuous Delivery is a key ability for developers. 
The method for building applications for IBM BlueMix varies depending on whether the profile is running as a Cloud Foundry buildpack or a docker image in the BlueMix container service. Applications running on BlueMix virtual machines follow the same procedures for building, connecting, and deploying as any other virtual machine. For running WebSphere Liberty Profile on Cloud Foundry, IBM Eclipse Tools for BlueMix or the Cloud Foundry command-line interface (CLI) tool are generally popular due to their ease of use and graphical interface.
To determine the appropriate packaging, an IBM BlueMix application developer must have a complete understanding of the application, as well as how WebSphere Liberty Profile must be configured at runtime. Additional steps to configure scaling and load balancing are also required.
For applications built and deployed to WebSphere Liberty Profile running on BlueMix containers, the build process is completely different.

Oracle cloud offerings do not include source to image tools. Instead, Java applications are built on a developer’s computer or centralized server, then deployed to WebLogic Server. As a result, DevOps tools and integration with source code control systems are the responsibility of the development team. Once applications are built, they can be deployed using an IDE, manual transfer of files, or the administrative console provided by the Oracle WebLogic Server or Oracle Cloud Server.

JBoss EAP offers multiple tools to build and run code on a JBoss EAP in a Red Hat OpenShift cloud, including:
· A standard docker file
· OpenShift source-to-image (S2I) capabilities
· A custom chain of build tools
OpenShift S2I is popular with developers, as it takes application source code as an input to produce a new image representing the assembled application as output.
Developers can use JBoss Developer Studio to create a new OpenShift application project from a template that simplifies object creation for running the application in OpenShift. As a developer creates the application and checks code into a Git repository, that repository can use a webhook to publish a change notice. This webhook notifies OpenShift to pull the latest source code and execute a build script for the necessary objects, including the docker-formatted image and deployment, image stream, route, and service objects.

Runtime
IBM build activities for defining runtimes are less comprehensive and can require post-build work to prepare an application to run reliably at scale. WebSphere Liberty Profile running on Cloud Foundry requires users to deploy applications to a service and then scale that service. Scaling is either defined statically, using the BlueMix console, or automatically, with a policy using IBM Auto-Scaling for Bluemix.

Configuration of the Oracle cloud runtime is initially performed using a web process that includes selecting the WebLogic edition, billing frequency, and other service details, such as memory per instance, cluster size, and load balancing. Oracle provides defaults for all values to simplify build-ing and running a default configuration. However, more tailored environments require more manual configuration during setup, including choosing CPU and memory shapes to allocate to the WebLogic virtual machines and configuring load balancing, backup, and recovery.

JBoss EAP and Red Hat OpenShift provide developer benefits beyond offering a software build, including:
· Automatic scalability of applications.
· Load balancing of scaled applications.
· Versioning of deployed applications, including replacing a running version and with a newer version.
· Rollback of an application to a previous version.
· Internal testing of an application and exposing ports for external testing.



Appendix A

· Wikipedia articles


· Competitive Comparison: WebSphere Application Server vs. Tomcat, JBoss and Weblogic



· mi-jboss-enterprise-application-platform-ibm-websphere-java-competitive-review-f6895kc-201704-en.pdf


· mi-jboss-enterprise-application-platform-oracle-weblogic-java-competitive-review-201612-en.pdf




Appendix B
The CA Identity Suite Product team assembled implementation profiles on ~150 customers from the ~600 with product licenses. 
Based on the information assembled: 
[bookmark: _GoBack]Red Hat JBoss (5.1 – 7.x) / Wildfly is the preferred Web Application Server Platform by close to twice the number of customers. The predominant industries represented are finance, government and insurance.
IBM WebSphere (7 – 8.5.5) ranks second behind the Red Hat solution with approximately half the number of deployments. The predominant industries represented are manufacturers and retailers.
Oracle WebLogic (9, 10, 11 and 12) ranks third with approximately a third of the Red Hat deployments. The predominant industries represented are government and telecommunications.
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