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Architecture Overview

This presentation will focus on the Architecture of IBM WebSphere Application Server, 

Version 6.
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Goals

�Understand the high level architecture of 
WebSphere Application Server V6 

�How it fits in the Enterprise environment

The goal of this presentation is to provide high level architecture overview of WebSphere 

Application Server V6 and of Java™ 2 Enterprise Edition (J2EE) applications for new 
customers. It also provides an overview of what types of clients can be used to call 
applications running in WebSphere V6.
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Agenda

�Application Server in Enterprise environment

�WebSphere Application Server Architecture

�Major components inside the Server

�Types of Request/Response

� Supported protocols like HTTP, RMI-IIOP, SOAP/HTTP, etc.

The agenda for this presentation is to briefly examine the positioning of WebSphere 

Application Server V6 in the enterprise computing environment, and then to discuss its 
architecture.
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Overview

� IBM WebSphere Application Server provides the foundation 

to run many high-volume, business-critical enterprise 
applications 

�It provides an environment to run J2EE applications

�WebSphere Application Server V6 delivers a Services Oriented 

Architecture hosting infrastructure

� Multiple offerings to fit the needs of different market 

segments

�From small businesses to large enterprises  

� Middleware foundation for IBM and 3rd party products 

�Example: WebSphere Portal, WebSphere Business Integration, etc.

WebSphere Application Server V6 continues and expands on the tradition of providing a 

platform for you to host your critical business applications that require secure, 
transactional capability and being able to access host of back ends. 
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The Role of the Application Server in The Role of the Application Server in 
Enterprise ComputingEnterprise Computing

Section

This section examines the positioning of WebSphere Application Server in the enterprise 

computing environment.
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Architecture: Request Flow to and from the Server
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There are various entry points or clients to interact with the J2EE applications running with 

the WebSphere Application Server.  The clients could be Web based, stand-alone Java or 
J2EE clients, Messaging Clients using Java™ Messaging Service (JMS), or Web Services 
clients like another J2EE server or .Net. 

Your applications can interact (read/write) dynamic data hosted on back ends like 

Databases,  or Enterprise Information Service providers like CICS, IMS or third party EIS 
systems like Siebel, PeopleSoft, and so on.

WebSphere Application Server also provides an open set of Java™ Management 
Extensions (JMX) APIs to manage and administer it in a distributed environment. The 

Administrative clients provided by WebSphere use the same JMX APIs.
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Workload Management

WEB
SERVER

Plug-in
Module

Plug-in
config

XML file

Msg.
Queue
Topic

Messaging 
Clients

J2EE Client  OR
J2SE Java Client

RMI/IIOP

HTTP(S)

JM
S

JMS, MQ, etc.

Web 
Browser

HTTP(S
)

All Cluster Members of a Cluster run the 
same set of J2EE Applications

V6 
Cluster
Member

V6 
Cluster
Member

J2EE App. 
(EAR)

V6 
Cluster
Member

V6 
Cluster
Member

J2EE App. 
(EAR)

V6 
Cluster
Member

V6 
Cluster
Member

J2EE App. 
(EAR)

…
…

WebSphere also provides clustering capability whereby you can have multiple application 

servers running the same application, sharing the work load, and providing failover 
capability.  This will allow very high throughput and by distributing the Application servers 
across multiple machines, you could provide a high degree of failover.

This feature is present in the Network Deployment and higher packages.
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J2EE Application ComponentsJ2EE Application Components

andand

Application Server ComponentsApplication Server Components

Section

This section illustrates the relationship between J2EE Components and WebSphere 

Application Server components.
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A structure of a J2EE application is shown here. All modules, except the Application Client 

module run within the Application Server.   The modules running within the Application 
Server are Web Modules, EJB modules and Resource adapters.  Each module has a 
standard J2EE defined deployment descriptor that defines the content of the module and 

its deployment properties
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WebSphere Application Server WebSphere Application Server 

Types of Request/ResponseTypes of Request/Response

Section

This section covers some of the requests and responses supported by WebSphere 

Application Server V6. Through this, you will see the variety of clients that interact with the 
server.
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Application Server Components
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Session

Here you see the major components of the WebSphere Application Server, but not all of 

them.  

The Web container runs the Servlets, JSPs, and HTMLs present in the Web Modules. It 
also contains an embedded HTTP port through which the Web clients (like browsers) send 

HTTP requests.

The Enterprise Java™ Bean (EJB) container runs the EJB modules. There is a Web 

Service engine to process the Web Service request into the WebSphere Application 
Server and send a response back.

The Service Integration Bus provides the foundation of Enterprise Service Bus capability 
and Service Oriented applications



WASv6_Architecture.ppt Page 12 of 22

IBM Software Group

12

WebSphere Application Server V6 - Architecture Overview © 2004 IBM Corporation

Messaging
Engine

Web Application HTTP) Request flow

HTTP(s)

Security WLM/HATransaction NamingJMX

Web Container

Embedded HTTP Server

Servlet/JSPHTML JavaBeanWeb 
Browser

EJB Container

MDB

Session Entity

RMI-IIOP or Local Interface

Msg.
Queue
Topic

Msg.
Queue
Topic

Manages

M
anages

Web
Services
Engine

External 
Messaging 
Provider 
(WebSphere MQ).

The HTTP or HTTPS request coming directly from a Web client (like a Browser) or 

through a Web Server like the IBM HTTP server is received by the embedded HTTP 
server within the Web container. The request then flows to the appropriate Web artifact –
servlet, Java™ Server Page (JSP) or HTML.  The response generated by these Web

artifacts flows back the same route to the client.

The Web artifact can call other artifacts like an EJB on the same server or different server.
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RMI-IIOP Request flow
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Here, the stand-alone Java or J2EE client sends a request to a session or Entity EJB 

running with the Server via RMI-IIOP protocol. 

Even though not shown here, you could have another J2EE server send a request to an 
EJB via RMI-IIOP.
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Included in WebSphere Application Server V6 is the Server Integration Technology that 

contains Service Integration Bus that provides the embedded JMS Messaging functionality 
within the server.

A Message Sender puts a message on a Destination (Queue or Topic) managed by the 

System Integration Bus.  

An Alternative could be to use WebSphere MQ and receive messages from MQ.

The receiver of the message would be the Message Driven EJB, where the container can 
handle working with the Destination. You could write your code to poll the Destination and 

get the message. However, Message Driven EJB is a better implementation and lets the 
container manage the destination.
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JMS Sender Request flow
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Any application artifact (Servlet, JSP, EJB, and so on) running within the WebSphere 

Application Server has the ability to put a message on a destination that is managed by 
the Service Integration Bus or that is managed externally by WebSphere MQ. Any 
WebSphere or non-WebSphere client can retrieve the message.
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Web Service Provider: SOAP/HTTP Request 
flow
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WebSphere Application Server V6 supports exposing Javabeans™, or a Stateless 

Session EJB, or both to be Web Service providers.  For EJB Web Service providers,

Web Services clients can then send SOAP requests using HTTP or JMS transport 
mechanisms. 

The EJB container running the EJB provider does not have the ability to receive HTTP 

requests. Only the Web container can receive the HTTP request.

For an EJB Web Service provider, a Web module is generated to be the receiver of the 

HTTP request. That Web Module can then call the target EJB.
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Web Service Provider: SOAP/JMS Request flow
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SOAP over JMS  supports only Stateless Session EJBs as Web Service Providers. 

The EJB container running the EJB provider has the ability to receive a JMS message 

using a Message Driven Bean (MDB)

For an EJB Web Service provider, development tools can generate an MDB that can be 
receiver of the SOAP/JMS message which can then call the target EJB.
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Web Service Client: SOAP/HTTP Request flow
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An application artifact running within WebSphere Application Server can be a Web Service 

client sending SOAP requests over HTTP or JMS to a Web Service provider (like another 
J2EE Sever or .Net or other Web Service provider). The Web Service engine creates the 
SOAP message based on the request from the artifact and sends it to the provider.
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Web Service Client: SOAP/JMS Request flow
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A Web Service client within WebSphere Application Server V6 can send SOAP request 

over JMS to a Web Service provider listening on the same JMS queue. Either the 
destination that is managed by Systems Integration Bus or that is managed externally by 
WebSphere MQ can be used.
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SummarySummary

Section
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Summary

� Introduced high level architecture of WebSphere 
Application Server V6 

�Discussed different protocols for request/response 
to WebSphere Application Server

In summary, this presentation has covered the Application Server architecture at a high 

level and shown the types of clients and other enterprise infrastructure that WebSphere 
Application Server can interact with to provide a rich distributed application server 
environment.
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