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IBM® WebSphere® Application Server V6

Topology Options and Terminology

This presentation will introduce some topology options and define some of the terminology 

used when talking about WebSphere Application Server version 6.
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Goals

� Introduce different WebSphere topology options

�Stand-alone Node: 

� Express or Network Deployment Stand-alone Node

�Network Deployment Cell topology 

� Managed and Unmanaged Web Server

� Introduce V6 terminology

�Covered in other presentations:

�Creating these topologies will be discussed in the 
“Installation and Migration” presentation

The goals of this presentation include introducing different WebSphere topology options, 

such as a stand-alone node, or Network Deployment cell, and introducing version six 
terminologies.  
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Agenda

�Stand-alone Node Topology (Express or 
Network Deployment Stand-alone node)

�Application Server topology

�Web Server topology

�Network Deployment Cell

�Cell Topology

�Web Server topology

Symbols used in the presentation

One Install of WebSphere 
product = One set of  
WebSphere install Binaries

�Instance of an Operating System 
�One Logical OS copy (Windows™) or 
Logical Partition (like in AIX® or z/OS®)

Server

OS

The agenda for this presentation includes starting with the stand-alone node topology, and 

then exploring the Network Deployment cell topology.  
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Basic Terminology Basic Terminology 

Section

This section will address basic terminology.  
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Terminology: Operating System (OS) 

�Distributed 

�Microsoft™ Windows™

�UNIX™ – AIX™, Linux™/Intel™, Linux/PPC™, Linux on 

zSeries™, Solaris™, HP-UX™

� iSeries™: i5/OS™, OS/400™

� zSeries™: z/OS™ and OS/390™

The terms “distributed” or “distributed platforms” includes supported hardware other than 

the iSeries and zSeries hardware, and encompasses Windows, UNIX, and Linux operating 
systems.
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Terminology: Machine / Logical Partition 
(LPAR) 
� Runs an instance of the Operating 

System (OS)

� Case 1: Physical machine can run only 1 

OS instance

�Example: Windows, Linux/Intel

� Case 2: Physical machine can run 
multiple OS instances, each in its own 

LPAR

�Example: z/OS, AIX, zLinux, Linux/PPC

� WebSphere Application Server is 
installed on an instance of the OS

OS

z/OS, AIX, etc.

OS
OS

OS

Throughout this and the subsequent presentations, reference will sometimes be made to a 

machine, or to a system or to an LPAR. Logically speaking, these terms are often used in 
an interchangeable fashion. What is really meant is that entity in which an operating 
system instance is running. On the distributed platforms, for example Windows or Linux on 

Intel, this is analogous to a physical machine. However, for the z/OS platform this refers to 
an individual LPAR running within z/Series hardware, which normally has multiple LPARs 
configured and running. 
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Terminology: Application Server

�Application Server

�Runs one or more J2EE applications

�Provides services required to run 
applications: 

� Web container, EJB container, JMS services, Security, 

Transactions, etc.

� Operational management of the applications

�Runs as Java™ (JVM) process

� Single JVM on non-z/OS systems 

� Multiple JVMs on z/OS system

J2EE
Applications

(EAR)

J2EE
Applications

(EAR)

J2EE App.
(EAR)

V6
Application

Server

V6
Application

Server

“Server”, means a process which provides some function or functions. The functions can 

be things like providing a Web or Enterprise Java™ Bean (EJB) Container for hosting 
Java™2 Enterprise Edition (J2EE) artifacts, providing services such as Java™ Messaging 
Service (JMS) server or Naming, and providing configuration and operational 

management support. 

These presentations use the term “process” loosely, as it is not always analogous to what 
is normally known as a process within an operating system. On the distributed platform it 
is, with a server being an operating system process that runs in a single JVM instance. 
However, on the z/OS platform, a server is composed of multiple operating system 
processes, each running in their own JVM. There is one Control Process and potentially 
many Servant Processes making up a z/OS WebSphere server. 

Servers are defined though a set of XML configuration files which are maintained on the 
file system and read in by the server when starting up. 
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Terminology: WebSphere Profiles
� WebSphere V6 files are split into 2 categories

�Product Files - shared application binaries for WebSphere

�User Files - set of user customizations
� Includes WebSphere configuration, installed applications, resource adapters, properties, log files,  

transaction log files, etc.

� Defines a profile

� Each Profile defines a WebSphere runtime environment
�Stand-alone Application Server, Deployment Manager (DMgr) and Managed 

Node 

�Profiles share product binaries

Enhanced 
in V6

WebSphere 
V6

Install
Product
Binaries

WebSphere
V6 Profile �

V6 
Application 

Server
OROR

V6 Node

+

WebSphere
V6 Profile �

V6 
Application 

Server
OROR

V6 Node

+

Server

OS

DMgr and 
Managed 

Node options 
in Network 

Deployment 
package only

This is a replacement to the WebSphere V5 wsInstance function.

To understand Profiles, start by understanding the files that make up WebSphere 

Application Server. There are two categories of files: Product files and User files. The 
Product files include the application binaries needed to run the application server. The 
User files contain information used by the application server. For example, this is where 

variables are defined, resources are configured, log files are written, and so on.  A Profile 
is a collection of these files, creating a WebSphere runtime environment. When combined 
with the shared binaries, a profile becomes a complete WebSphere Application Server 
installation. 

This sharing of application binaries, and the separation of configuration files, is an efficient 
use of disk space. Also, with one set of binaries, updates to the code can be applied in 

one location per physical machine, even when multiple profiles are configured.

This is discussed in more details in a separate WebSphere Profiles presentation.
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StandStand--alone Application Server Topologyalone Application Server Topology

Section

This section covers the topology of the stand-alone WebSphere Application Server 

installation.
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Stand-alone Node

Terminology: Stand-alone Application Server 

�Single node that runs one 
Application Server 

� Independent of other nodes and 
other Application Servers

�Cannot be managed by Deployment 
Manager J2EE

Applications
(EAR)

J2EE
Applications

(EAR)

J2EE App.
(EAR)

V6
Application

Server

V6
Application

Server

Sometimes, Stand-alone Application Server is also referred to as Stand-alone Node or Single Node

A stand-alone application server installation is a single node that runs one Application 

Server process independent of a Network Deployment cell.



WASv6_Topology_Terminology.ppt Page 11 of 35

IBM Software Group

11

WebSphere Application Server V6 – Topology and Terminology © 2005 IBM Corporation

Stand-alone Application Server: Topology

� Can have combination of 
multiple installs or 
multiple profiles or both

� Multiple profiles benefits

�Uniform fixes applied to 
all profiles

�Requires less disk space 
and less installs

� Multiple install benefits

�Can manage fixes 
separately

�Requires more disk space

Server

OS

WebSphere
Install

Product
Binaries

+

WebSphere
Profile �

V6 
Application 

Server+

WebSphere
Profile �

V6 
Application 

Server

…

Multiple 
profiles

WebSphere
Install

Product
Binaries

+

WebSphere
Profile �

V6 
Application 

Server+

WebSphere
Profile �

V6 
Application 

Server

…

Multiple 
profiles

By default, when you install the stand-alone server, it creates the first Instance of the 

Application server.

There can be only one Application Server within the same stand-alone install. If you need 
multiple servers within the same install, use the Server profiles mechanism.

When running multiple Servers on the same machine, assign unique ports to avoid port 
conflicts.
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Web Server Topology Web Server Topology 
for for 

StandStand--alone Application Serveralone Application Server

Section

This section will discuss the Web Server topology in a Stand-alone Application Server 

environment.
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Web Server Topology Options: Single Server

HTTP(S) HTTP(S)

� Web Server in the 
same machine/LPAR 
as the application 
server

� Common in 
development 
environment

� Web Server in the 
different  
machine/LPAR as the 
application server

� Common in test and 
production environment

S1

S1

Web
Server

Plug-in
Config

XML file

Plug-in 
Module

Web
Server

Plug-in
Config

XML file

Plug-in 
Module

HTTP(S) HTTP(S)

Manual
Copy or

Shared File

OS

OSS2
OS

V6 
Application 

Server

Stand-alone Node

V6 
Application 

Server

Stand-alone Node

Web Server can be on the same local machine as the Application Server or can be on a 

remote machine – remote to the Application Server. The local topology is more common in 
development environments and small shops.
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Web Server Definition in Stand-alone Server

�Web Servers are now defined in WebSphere 
Stand-alone Application Server topology

�This allows generation of custom plug-in 
configuration files 

�Only one Web Server can be defined

New
V6

New in WebSphere Application Server V6 is the ability to define a Web Server node with 

the Application Server topology.  This allows creating custom plug-in configuration files for 
the defined Web Servers. The Stand-alone Application Server can have only one Web 
Server definition, whereas the Network Deployment cell can have multiple Web Server 

definitions (explained later).
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Network Deployment Cell TerminologyNetwork Deployment Cell Terminology

Section

Next few pages will discuss the terminology of a Network Deployment Cell environment.
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Terminology: Managed Node and Node Agent

� Managed Node
�Grouping of Application Servers for 

configuration and operational 
management on a single
machine/LPAR

�Contains one Node Agent

�Can have multiple nodes on a 
single machine

� Node Agent
�JVM process that manages the 

servers on a Node

�Node Agent is created automatically 
when you add (federate) a Stand-
alone Application server node to a 
Cell

V6 Node

…

In WebSphere Version 5 there is the concept of a node. A node is a grouping of servers 

for the purpose of configuration and operational management. A node’s boundaries are 
limited to within a machine or LPAR, and cannot span beyond those boundaries. Also, it is 
permissible to have more than one node within the same machine or LPAR. Note that this 

is different from the concept of a node as it was in WebSphere Version 4, on both the 
distributed and z/OS platforms.   

The stand-alone Application Server is a single server used for deploying J2EE 
applications. It contains a Web Container, and EJB Container and provides Naming 
services. It can also optionally provide JMS services. Normally it will also contain the 
Administrative Console application which allows it to be configured and managed using 
the browser based administrative  console. 
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Terminology: Deployment Manager (DMgr)

� Manages one or more 
nodes in a distributed 

topology

� Communicates with the 
Node Agents for 

configuration and 
operational management 

for that node

V6 Node

V6 
Application 

Server

V6 
Application 

Server
…

V6 Node

V6 
Application 

Server

V6 
Application 

Server
…

…

The Deployment Manager contains the master repository. 

Each Node has the XML Configuration files and the J2EE Application files to start all the 
WebSphere processes for that Node.

The XML Configuration and J2EE application at the Node level is a subset of the files at 
the Deployment Manager, containing only the files that are required for that node
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Terminology: Cell

� Network of multiple Nodes 

and one Deployment 
Manager (DMgr) over one 

or more machines

� Provides a single logical 
administration domain 

� DMgr and the Nodes can 

be on the same or different 
Machine/LPAR

V6 Node

V6 
Application 

Server

V6 
Application 

Server
…

V6 Node

V6 
Application 

Server

V6 
Application 

Server
…

…

The next level up the hierarchy from a node is the cell. A cell is a network of nodes which 

is used to provide a single point of administration for the nodes. On the z/OS platform, a 
cells boundaries must be within a single Sysplex. On the Distributed platforms, a cell may 
be made up from nodes on multiple heterogeneous systems. 
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Terminology: Unmanaged Node

� New in V6 is the notion of Unmanaged Node that you can 

define in a Cell or a Stand-alone Application Server

� Difference between Unmanaged Node and Managed Node

�A Managed node has a Node Agent

�An Unmanaged Node does not have a Node Agent

� Deployment manager cannot manage an Unmanaged Node

� Unmanaged Nodes are useful for creating Web Server 
definitions

�Enables the creation of custom Web Server plug-in file for that Node

An Unmanaged Node is defined with the Network Deployment Cell topology as a remote 

node that WebSphere does not manage. However, the Unmanaged Node provides the 
capability of defining other servers like Web Servers within the topology, as unmanaged 
servers. Providing this capability allows the system administrator to do specific functions 

like create custom plug-in configuration file for the Web Server on the Unmanaged Node.
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Network Deployment Cell Topology OptionsNetwork Deployment Cell Topology Options

Section

The next section will discuss the topology of a Network Deployment Cell environment.
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Network Deployment Install Options

�Network Deployment package allows the creation 
of the following WebSphere Profiles: 

�Deployment Manager

�Stand-alone Application Server

�Custom Profile (sometimes called Managed Node)

� This is similar to creating a stand-alone Application Server and federating 

(adding) the node to a DMgr

�No need to install a separate Deployment Manager 
package

�Create a profile of type “Deployment Manager”

During the installation of Network Deployment, you can create any one of the valid Profiles 

– Stand-alone Application Server, Deployment Manager or a Custom Profile.  The Stand-
alone Application Server profile is no different than what has been discussed earlier in this 
presentation. Except for licensing considerations, it is the same as the Express Application 

Server. The Custom Profile allows you to create a Managed Node (already federated to a 
Deployment Manager), where you can then define Application Servers or Web Server 
nodes.

One big difference from version 5 install, is that in version 6, you have only one install 
image from which you can create all the runtimes. In version 5, there are two distinct 
install image one for the Deployment Manager and another for the Application Server. 
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Topology Flexibility - Example

V6 Node

V6 
Application 

Server

Multiple
Profiles

Multiple
profiles

V6 Node

V6 
Application 

Server

Server

OS

V6 Node

V6 
Application 

Server

Server

OS

Server 1

Server 2
V6 

Application 
Server

CELL-2

CELL-1

CELL-3

z/OS Sysplex LPAR,  OS/400 LPAR,  AIX LPAR,  Solaris,  Linux,  zz/OS Sysplex LPAR,  OS/400 LPAR,  AIX LPAR,  Solaris,  Linux,  zLinux, Windows,  HPLinux, Windows,  HP--UXUX
OS

You have total control over how you want to create the topology of your Network 

Deployment Cell or Stand-alone Application Server.

You can configure multiple Cells sharing the same hardware or different profiles or 
different installs. You can decide if the Deployment Manager and Nodes share the same 

machine or are on different machines, and so on.

In this example, there are multiple profiles on both the Servers 1 and 2. There are multiple 
installs on Server 1, and Multiple Nodes and multiple Deployment Managers on the same 
Server. The Stand-alone Application Server profile coexist with the other Network 
Deployment cells.

This diagram also has examples of multiple profiles and multiple installs, multiple Nodes 

on the same machine, multiple Deployment Managers on the same machine, and so on.

The only requirement is that when running multiple WebSphere processes on the same 
operating system, the port numbers must be unique. 
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Network Deployment CellNetwork Deployment Cell

Cluster TopologyCluster Topology

Section

This next section will contains an examples of a Network Deployment Cluster topology.  
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Terminology: Cluster and Cluster Member

�� A ClusterA Cluster is a grouping of 
application servers, called cluster cluster 
membersmembers, running the same set of 
J2EE Applications

� Cluster provides scalability and 
failover capabilities

� A Cell can have zero or more 
clusters 

� Can span machine or LPAR 
boundaries

�Vertical - Same machine/LPAR

�Horizontal – Different 
machine/LPAR

� Can span different OS types – like 
AIX and Windows

�Exception – cluster members 
cannot span distributed and z/OS

V6 Node V6 Node

CLUSTER

In this example, Cluster and Cluster member definitions are the same as in version 5.  

Horizontal Clusters provide a fail over of a machine that is not provided by vertical 
clustering. 
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Network Deployment CellNetwork Deployment Cell

Mixed Version Nodes Mixed Version Nodes 

Section

The next slide will discuss the Network Deployment cell with mixed version nodes.
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Mixed V6 and V5.x Version Nodes in a Cell

� Support of mixed V6 and V5.x 
nodes in a single cell 
�DMgr mustmust be at V6 level

� V5.x nodes can be on different 
platforms

� Some or all nodes, including 
Deployment Manager node,  may 
share physical machine/LPAR

� Configuration files for V5.x code 
follows the V5.x definition

� Supports mixed V5 and V6 cluster 
members

� Some limitations apply to a mixed 
Node
�Please review these limitations, listed 

in the Migration presentation

J2EE
Apps

(EARs)

Config
Files

V5.x Node

...

V6 Node

…

J2EE 
1.3

Apps

V5
Config
Files

J2EE
1.3, 1.4
Apps

V6
Config
Files

Cluster

The Migration presentation will cover the steps performed to go from a full V5 cell, to a 

mixed cell to a full V6 cell. 

Some of the restrictions of mixed version cell are:

•Cannot add a new V5 node 

•Cannot add a new V5 Application server 

•Applications using JDK 1.4 cannot run on V5.0.2 or below

However, if you anticipate and add new V5 nodes and WebSphere Application Servers 
before migrating to V6, and do not start them, you can use them later.
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Web Server Topology in a Network Web Server Topology in a Network 
Deployment CellDeployment Cell

Section

The next section will cover Web server topology within a cell.
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Web Server in a  Cell

�One or more Web Servers can be defined in a cell 
topology as a Web Server node

�Applications can be associated with one or more 
defined Web Servers

�Allows generation of custom plug-in configuration 
files for each Web Server

�Allows Web Servers to target specific applications 
running in a Cell

�Web Servers are defined on a Managed Node or 
Unmanaged Node

As discussed before, WebSphere Application Server V6 has the ability to define a Web 

Server node with the Application Server topology.  In Network Deployment, a cell can 
have multiple Web Server definitions which can be defined on a Managed or Unmanaged 
Node.
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Network Deployment Cell: Web Server Topology 

� Web Server on S1 sends request to applications running on Application Server A & D

� Web Server on S2 sends request to applications running on Application Server B & C

� Web Server uses plug-in configuration file (plugin-cfg.xml) to determine which requests to 
forward and where - Automatically generated by the Deployment Manager

Web
Server

Plug-in
Config

XML file

Plug-in 
Module

HTTP(S)

V6 Node

V6 
Application 

Server

V6 
Node Agent

V6 
Application 

Server

…

V6 Node

V6 
Application 

Server

V6 
Node Agent

V6 
Application 

Server

…
Web

Server
Plug-in
Config

XML file

Plug-in 
Module

HTTP(S)

HTTP(S)

HTTP(S)

S2
OS

S1
OS

A B C D

This illustrates an example with two Web Servers targeting different applications within the 

Cell.  By defining the two Web Servers in the Network Deployment Cell topology and 
mapping the applications to those specific Web Servers, you can create custom plug-in 
configuration files that provide this functionality.
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Web Server:  Managed Node in a ND Cell

� Web Server defined on a Managed node and therefore are managed by WebSphere DMgr  

� Requires WebSphere Managed Node to be created on the Web Server machine

� Node Agent receives commands from DMgr to administer the Web Server

� Automatic push of the plug-in configuration file and in case of IBM Http Server, provides the ability 
to start, stop IHS 

� Common for web servers installed behind a firewall where a WebSphere Node can be installed

Start/Stop
(IHS ONLY)

V6 
Node Agent

Web
Server Plug-in

Config
XML file

Plug-in 
Module

V6 Node

V6 
Application 

Server

V6 
Node Agent

V6 
Application 

Server
…

V6 
Deployment

Manager
Manages

S1

S3

S2

Managed
Web Server 
Definition

Created using 
Custom Profile

Plug-in
Config
XML file

Auto
Propagate

This slide shows an example of a web server in a managed node.  A Node Agent is 

present on the server where the Web server is installed.  The Web server is managed by 
the WebSphere Deployment Manager through the node agent.  The node agent provides 
the ability to start and stop the Web Server (for IBM Http Server only), as well as to 

automatically push the plug-in configuration file to the Web Server.  This scenario is most 
common for behind a firewall where a WebSphere Node can be installed without as many 
security concerns.
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Web Server: Unmanaged Node in a ND Cell

� Web Server not managed by WebSphere - Registered as Unmanaged Node in WebSphere configuration 

� Manually propagate the plug-in configuration file from the DMgr machine to the Web Server machine 
(ftp/copy the file or use Shared file system)

� Still allows WebSphere System Administrator to create custom plug-in files for specific Web Server 

� Common for Web servers installed outside firewall or in DMZ, where no WebSphere Node Agent is 
installed or wanted

Web
Server

Plug-in
Config

XML file

Plug-in 
Module

S2
V6 Node

V6 
Application 

Server

V6 
Node Agent

V6 
Application 

Server
…

V6 
Deployment

Manager

Manually propagated
plug-in configuration file

OS

Plug-in
Config
XML file

Un-Managed
Web Server 
Definition

Similar behavior as WebSphere V5.x

In this example, the Web Server is defined in an unmanaged node. This allows a 

WebSphere System Administrator to create custom plug-in files for that Web Server.  This 
is covered in more detail in the plug-in presentation.  When the plug-in is created it must 
be manually copied to the Web server.  The deployment manager has no capability to 

direct the Web server.  The IBM HTTP Server allows for more management in an 
unmanaged node.
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IBM HTTP Server as Unmanaged Node: Special Case

� IBM Http Sever (IHS) V6 can be managed directly by 
Deployment Manager through the IHS Admin process 

�Provides ability to start, stop IHS and automatically push the plug-

in configuration file to IHS machine

IBM
HTTP
Server

Plug-in
Config

XML file

Plug-in 
Module

S2

V6 Node

V6 
Application 

Server

V6 
Node Agent

V6 
Application 

Server
…

V6 Node

V6 
Application 

Server

V6 
Node Agent

V6 
Application 

Server
…

V6 
Deployment

Manager

S1

Manage

IHS 
Admin

Process 

Start,
StopHTTP

Commands
to manage 

IHS

OS

OS

Special code is added to IBM Http Server (IHS) and the Deployment Manager to provide 

some level of integration. If IHS is defined on an unmanaged Node, you still have the 
ability to manage IHS through the IHS Admin process.  Through the IHS Admin process, 
the Deployment manager sends commands to start or stop IHS, and to push the plug-in 

configuration file to the Web Server’s location.
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Summary and ReferenceSummary and Reference

Section

The last section is the Summary



WASv6_Topology_Terminology.ppt Page 34 of 35

IBM Software Group

34

WebSphere Application Server V6 – Topology and Terminology © 2005 IBM Corporation

Summary

�Multiple Stand-alone Application Server instances 
can be installed on a single machine

�Network Deployment Cell topology provides 
flexible topology scheme 

�Supports multiple platforms in a single cell, including 
z/OS Sysplex

�Mixed version Node support enables flexible migration

�Web Servers can be centrally managed by 
Deployment Manager

WebSphere Application Server V6 builds on top of the topology supported in Version 5, 

and adds some significant enhancements to it in terms of supporting the Web Server 
nodes on managed or unmanaged nodes. The install has been simplified to easily create 
the topology that you need.
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