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1. Introduction

1.1 Overview
Performance and scalability are keys to your e business systems. While your business is
growing, you need more power on your e-business site to support more customers. This
paper demonstrates the basic concepts and steps of setting up such an ebusiness site
using WebSphere Performance Benchmark Sample (the Trade2 application) with DB2
EE and a cluster of WebSphere nodes (WebSphere Advanced Server 3.5.4) on Windows
2000. It walks through the major steps of setting up a small e business system using
DB2 and WebSphere, including

How to scale up to a WebSphere cluster.

What choices you have in term of balancing the load with a WebSphere cluster.

Performance tuning tips.

1.2 Purpose

1.2.1 Problem statement

The current WebSphere documentation available from the IBM web site focuses on
genera installation and configuration information. This paper attempts to fill in some
gaps with regard to setting up areal-world application in a cluster setting.

1.2.2 Design statement
Design and set up the popular multi-node topologies for installing WebSphere, and

highlight and generalize the important steps for configuring the supporting software,
where Trade? is used as a sample application.

1.3 Intended audience

This paper is intended for anyone who is interested in setting up a small ebusiness
system using DB2 and WebSphere. It's intended for any Software Engineers,
Performance Analysts, Application Developers, or System Administrators who are
responsible for or interested in deploying or tuning production e-business solutions using
IBM WebSphere Advanced Server with DB2 Universal Database.

2. Cluster topology

To achieve the goals of demonstrating how to set up a WebSphere server and how to
scale up to a cluster, we need multiple machines on which to install WebSphere Advance
Server. The Trade2 application was cloned among these WebSphere Application Servers.
Because there are severa different methods of load balancing to distribute the traffic
across these WebSphere nodes, the steps of how to set different load balancing methods
are also included. In this paper, three load balancing methods are described and
demonstrated in two different topologies. They are:

Clustering without session affinity (the default).
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Clustering with session affinity by setting sticky time in WebSphere Edge Server.

Clustering using WebSphere HTTP plug-in session affinity on each WebSphere
node.

2.1 Clustering without session affinity

In this topology (see Figure 1), WebSphere Edge Server is running on a separate machine
to provide load balancing across the whole WebSphere cluster (y to 8 WebSphere
nodes). No special settings are used in either the Edge Server (sticky time is not set by
default) or the WebSphere node. Therefore, the Edge Server will balance the load across
the cluster in a round-robin way without any session affinity turned on in any tier. This

configuration is easy to set up but might not be able to make good use of the session
cache in WebSphere Application Server.

WebSphere Cluster

WAS1
HTTP | WebSphere Database
server | Application Server
Servern
WAS2 -
TRADE
HTTP | WebSphere == DB
amsSphere Application
Workload Edge Server ] Server PP
Driver Machine Server
-. — WebSphere
= Edge Server WASAA
A— -

\ HTTP | WebSphere

server. | Application
Server

Figure 1: Clustering without session affinity

2.2 Clustering using session affinity by setting sticky time

In this topology (see Figure 2), WebSphere Edge Server is running on a separate machine
to provide load balancing across the whole WebSphere cluster (up to 8 WebSphere
nodes). We enabled the dfinity feature by configuring a cluster's port to be “sticky,”
thereby enabling subsequent client requests that came from the same IP address to be
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directed to the same server. You can set sticky time by setting "port sticky time" to some
number of seconds.

When sticky time is enabled, WebSphere Edge Server will balance the requests based on
the IP address of the requests. In our test environment, all requests from each workload
driver (Benchmark Factory in this study) used the IP address of the physical machine.
The IP-based routing drove the need to have at least one client machine (IP address) per
WebSphere server for testing the sticky time configuration.

The advantages of this configuration include:
It is easy to configure.
No coding is needed.
There is no application server performance overhead.

Furthermore, by setting sticky time, the session cache hit ratio in WebSphere Application
Server will be improved, as well as the performance in a big cluster. This configuration
works best with most internet scenarios but should not be used when al clients come
from a single client proxy with the same address, since they will be routed to the same
Web server.

WebSphere Cluster

WAS1
HTTR | WebSphere Database
Server | Application Server
Server
WAS2 -
TRADE
HTTP | WebSphere = DB
prebSphere Application
Workload Edge Server ¢ Server PP
Driver Machine Server

-_ —»{ WebSphere
= Edge Server \WAS3-8

L (sticky) N~
\ HTTP | WebSphere

Server. | Application
Server

Figure 2: Clustering using session affinity by setting sticky timein WebSphere Edge
Server
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For information about how this configuration scales, see the related paper, “A Scalability
Study for WebSphere Application Server and DB2 Universal Database” [7].

2.3 Clustering using WebSphere HTTP plug-in session affinity

In this topology (see Figure 3), WebSphere Edge Server is running on a separate machine
to provide initial load balancing or dispatching across the whole WebSphere cluster (up
to 8 WebSphere nodes). No specia settings are used in the Edge Server (sticky time is
not set by default). Session affinity is achieved with the WebSphere HTTP plug-in
configured for OSE remote. Remote OSE is a capability provided with WebSphere 3.5
Advanced Edition. This load balancing function uses the proprietary Open Servlet Engine
(OSE) transport to route requests from the HTTP Server plug-in to application servers on
remote machines.

This OSE remote configuration provides additional flexibility for load distribution, and
also offers some distinct advantages in secured configurations where the Web server may
be separated from the rest of the WebSphere system by a firewall. This configuration will
not have problems even if all the clients connect through the same client-side proxy. The
disadvantage is that the configuration can incur some performance overhead on the Web
server.

WebSphere Cluster

WAS1
wTTe | WebSphere Database
Server. || Application Server
ose ]| Server
——
WAS2 N TRADE
WebSphere HTTP /[WebSphere = DB
Edge Server ¢ Server! [A plication
Workload ; !
; Machine OSE L —s-ioErVer —
Driver Remote T!I x Hrf

.__>Web8phere — ¢
—— Edge Server \WAS3-8 [T
— I~ s s
\ HTTR | { WebSphere
Server|f| Application
osE L] Server
Remote —_

Figure 3: Clustering using HTTP plug-in session affinity (OSE remote) on each
WebSphere node
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2.4 Machine setup and software configuration

The following table (Table 1) provides the hardware and software configuration on each
of the machines that were used for this demonstration. For simplicity, we used the same
machines with common hardware configurations. The benefit of doing so is that we can
easily change the function of a particular machine to explore multiple configurations. The
only exception is that the machine running the DB2 server is a 8x700 MHz instead of a
4x700 MHz. Readers are encouraged to look at the respective product manuals for the
minimum requirements of running the software products.

Tablel: Information summary for hardware and softwar e setup

Tier Setup information
Tier 4. Database server Intel Xeon 8X700MHz
(1 machine, D1) Windows 2000 Advanced Server
DB2UDB Vv7.2FP3

Intel Xeon 4X700MHz

Tier 3: WebSphereAppIication Windows 2000 Advanced Server
IBM HTTP Server 1.3.12.3

Server, web server, and Trade2 WebSphere Advance Server 3.5.4

application JDK (default)
(8 machines, WAS1 — WASB) DB2 UDB v7.2 FP3 (client only)

Tier 2. WebSphere Edge Server Intel Xeon 4X700MHz
Windows 2000 Advanced Server

(1 machine, ND) VW:?’e(l;))Sphere Edge Server 2.0 (Network Dispatcher
Tier 1: Workload driver Intel Xeon 4X700MHz

(N machines. Client1 = ClI ientN) Windows 2000 Advanced Server
' Workload Generator

Figure 4 provides an overview of how the software components interact to form the
testing environment. For the clients, you can use any workload generator, or you can just
use a web browser. IBM WebSphere Edge Server routes the requests from the clients to
the WebSphere Application Servers in the WebSphere cluster. WebSphere services the
requests and interacts with the DB2 database that contains the application data. Y ou can
use as many or as few clients as you want. However, when demonstrating clustering with
session affinity by setting sticky time in WebSphere Edge Server (Figure 2), you have to
use as many clients as the number of WebSphere Application Servers in order to see
request arrivals on every WebSphere Application Server.

In the example provided in this paper, we used up to 8 WebSphere Application Serversin
the WebSphere cluster. This paper describes only the procedures for setting up the first
and second nodes. The procedure for setting up the other nodes will be the same as that
for setting up the second node.
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Tier 1 Tier 2 Tier 3 Tier 4
WebSphere Cluster

T
WebSphere Node 1

! |
! WebSphere :
; LT Application :
: Sever Server |
! | Database Server
I/ WebSphere Node 2 I —
I WebSphere |
gTTP Application |
| erver Server
/ I TRADE
' Database
! ® .
|
I
! e |
|
' o |
|
|
: WebSphere Node 8 |
|
I
| HTTP Web'Sphere |
iy | Server | Application |
! |

—== clientN Server

Figure 4: Softwar e configuration and system diagram

3. Setting up the databases

In this section, we describe the steps involved in setting up the application database,
WebSphere administrative repository, and the database for persistent session data.

3.1 Installation summary

Step no. WAS1 -WAS8 D1

1 Ingtall DB2

2 Create WAS database
Create Session database
Create Trade database

3 Install DB2 Client

4 Catalog node

Catalog databases
3.2 Install DB2

Y ou can use product documentation to install DB2 [1] on the database server D1. Use the
“Typical Installation” option.

After you install and reboot, stop and disable the Warehouse logger and Warehouse
server services, which are not needed for this configuration.
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3.3 Create databases

3.3.1 Creating the databases
To create the required databases on the database server, run the following commands:

db2 —v create db WAS
db2 —v create db SESSI ON
db2 —v create db TRADE

These commands create databases named WAS, SESSION and TRADE.

The WAS database is used as the WebSphere administrative repository. It is used to store
the configuration information of the entire system.

The SESSION database is used to store the persistent HT TP session data. In WebSphere,
the only way to share a session between multiple application servers is to make the
session persistent in a database.

The TRADE database is the application database. All the users and trading information is
stored in this database.

3.3.2 Creating the tables
To create the Trade tables on the database server, run the following script:

<Trade Install>\database\DB2\createT abl e.bat

The createTable.bat script creates all tables required by the Trade2 application. It makes a
connection to the TRADE database, and creates the tables through DB2 command line
processor (CLP).

3.3.3 Database tuning

Database tuning is very important in a large cluster. The databases in our lab (having
1,000,000 users and 5000 quotes to support 12,800 users with 7-second think time) were
tuned as following:

rem Change the default bufferpool setting for TRADE dat abase
db2 -v connect to trade

db2 -v "select * from sysi bm sysbufferpool s*

db2 -v alter bufferpool |BVDEFAULTBP size -1

db2 -v "select * from sysi bm sysbufferpool s"

db2 -v terminate

rem Updat e TRADE dat abase configurati on paraneters
db2 -v update db cfg for TRADE using appl heapsz 256
db2 -v update db cfg for trade using LOGBUFSZ 256

db2 -v update db cfg for trade using BUFFPAGE 400000

db2 -v update db cfg for trade using MAXLOCKS 10

db2 -v update db cfg for trade using MAXAPPLS 256 AVG APPLS 128

db2 -v update db cfg for trade using LOGFILSIZ 5000 LOGPRI MARY 3 LOGSECOND 10
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rem Change the default bufferpool setting for SESSI ON dat abase
db2 -v connect to session

db2 -v "select * from sysi bm sysbufferpool s"

db2 -v alter bufferpool |BVDEFAULTBP size -1

db2 -v "select * from sysi bm sysbufferpool s"

db2 -v termnate

rem Updat e SESSI ON dat abase configurati on paraneters

db2 -v update db cfg for session using appl heapsz 256

db2 -v update db cfg for session using LOGBUFSZ 256

db2 -v update db cfg for session using BUFFPAGE 100000

db2 -v update db cfg for session using MAXLOCKS 10

db2 -v update db cfg for session using MAXAPPLS 256 AVG APPLS 128

db2 -v update db cfg for session using LOGFILSIZ 5000 LOGPRI MARY 3 LOGSECOND
10

rem Change the default bufferpool setting for WAS dat abase
db2 -v connect to was

db2 -v "select * from sysi bm sysbufferpool s"

db2 -v alter bufferpool |BVDEFAULTBP size -1

db2 -v "select * from sysi bm sysbufferpool s"

db2 -v terminate

rem Updat e was tuni ng paraneters

db2 -v update db cfg for was using LOGBUFSZ 256

db2 -v update db cfg for was using BUFFPAGE 10000

db2 -v update db cfg for was using MAXLOCKS 10

db2 -v update db cfg for was using MAXAPPLS 128 AVG APPLS 64

db2 -v term nate

3.4 Install DB2 client

You can use product documentation to install DB2 [1] on WebSphere nodes (WASL,
WAS2, ..., and WA S8). Use the “Typical Installation” option

3.5 Establish database connections

After the databases are created, establish remote connections from the WebSphere servers
to the DB2 server.

3.5.1 Enable remote connections
On the DB2 server, issue the following commands:

db2set db2commet cpi p
db2 updat e dbm cfg usi ng svcnane db2cDB2

The first command sets the DB2 environment variable db2comm to indicate that TCP/IP
will be used as the protocol for remote communication.

The second line updates the service port to db2cDB2. This is the default port available
from aTypical Installation.

3.5.2 Catalog the node and databases
On each of the WebSphere servers, issue the following commands:

db2 catal og tcpip node DL renpte D1 server db2cDB2
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db2 catal og db was at node D1
db2 catal og db session at node D1
db2 catal og db trade at node D1

In the commands above, a TCP/IP node and some remote databases are catal oged.

A TCPIP node named D1 is cataloged in the first statement. The host name of the
database server is D1 and the service port is the default, db2cDB2.

The next three statements then catalog each of the databases at the TCP/IP node that were
created in the first statement.

4. Installing Trade2 application server

In this section, we describe the steps involved in installing the Trade2 application server
on the first WebSphere Server node (WASL).

4.1 Installation summary

Step no. | WASL

1 Install WebSphere
Apply fix pack

2 Install Trade2

3 Configure for persistent session
Enable persistent session

4.2 Install WebSphere

4.2.1 Install the base code
Read the installation guide [2] for complete instalation instructions. Ensure that the
following options are checked:

IBM HTTP Server

IBM JDK 1.2.2

Configure default server and web application
This will ensure that the Web server, JDK, and sample servers are being installed and
configured automatically.

4.2.2 Apply the fixpack

After the installation, the fixpack must be applied.

1. Stoptheservice“IBM HTTP Server”.

2. Unzip the package to a directory.

3. Run install.bat.

4. Follow the on-screen instructions. When asked whether to upgrade the HTTP Server,
choose yes.
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4.2.3 Start WebSphere adminserver

WebSphere Administrative Server (adminserver) can be started from a command line by
running a batch file in the <WebSphere root>/AppServer/bin/debug directory.

adm nser ver . bat

If it shows “A WebSphere Administration server open for e-business,” the server is
started successfully.

The script will set the required classpath and launch the adminserver class,
com.ibm.gjs.sm.server. AdminServer. If it is the first time the adminserver has been
started, the adminserver will register its existence to the WAS database at the same time.

4.3 Install Trade2

To install the Trade2 application server, edit the setup.bat file to customize the setup
parameters to match the system configuration before executing this batch file:

WAS_SERVER (Enter WebSphere server hostname — this is case sensitive)
WAS HOME (WebSphere installation directory)

WAS U D (WebSphere Admi ni strator Login |D)

WAS PWD (WebSpher e Admi ni strator password)

TRADE DB (The default, "trade" is correct for DB2.)

DB U D (DB2 Adnministrator |D)

DB PWD (DB2 Admi ni strator password)

JDBC DRI VER LCC (JDBC jar/zip file location, i.e. for DB2, db2java.zip)

Then run the setup.bat batch file.

The script will validate the parameters and import the Trade2 web application through the
WebSphere XML interface. All the configuration information will be stored in the
administrative repository database.

4.4 Configure Trade2 for persistent session
To specify that Trade2 use a persistent session, provide information to WebSphere server

on the database driver and the session database. Do this by defining a JDBC database
driver and data source from the WebSphere administrative client, respectively.

You can configure the Trade2 application server through the WebSphere administrative
client, which you can start from a command line:

admi ncl i ent . bat
The file is under the <WebSphere root>\AppServer\bin directory.

4.4.1 Create connection to the session database
To create the IDBC driver and data source;

1. Right click on WebSphere Administrative Domain and select Create->JDBC Driver.
2. Right click on the JDBC driver and select Install.
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3. Right click on WebSphere Administrative Domain and select Create->DataSource.

4.4.2 Enable persistent session

To enable a persistent session:

1. Locate the session manager, Trade2 Server->Servlet Engine->Session Manager
2. At the Enable tab, check off Enable Persistent Sessions.

3. At the Persistence tab, enter the session data source, user name, and password.

All these settings will be in effect after the Trade2 application server is restarted.

5. Cloning Trade2

Cloning is a mechanism provided by the WebSphere as a clustering tool. It alows the
creation of multiple application servers across WebSphere nodes. In general, the
WebSphere administrator creates a model from an application server, and from this
model he or she can create any number of clones.

To clone Trade2, create a model from the Trade2 application server on WASI1 and then
make a Trade2 clone on each of the WebSphere nodes. The following sections use the
second node, WAS2, as an example. You can do the same for the other WebSphere
nodes.

5.1 Installation summary

Step no. WAS1 WAS2
1 Install WebSphere
2 Install database driversto WAS2
3 Copy Trade2 code to WAS2
4 Create Trade2 model
Make Trade2 clones
5* Configure OSE remote Configure OSE remote

*This step is for OSE Remote setup only (when clustering using WebSphere HTTP plug-
in session affinity on each WebSphere node, as shown in Figure 3).

5.2 Install WebSphere

This step is for al the other WebSphere Server nodes other than the first node. Refer to
the installation guide [2] for complete installation instructions.

5.2.1 Install the base code

Make sure that the following options are checked:
IBM HTTP Server
IBM JDK 1.2.2

Make sure that the following option is unchecked:
Configure default server and web application
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5.2.2 Apply the fixpack

After the installation, apply the fixpack:
1. Stoptheservice“IBM HTTP Server”.
2. Unzip the package to a directory.

3. Runinstall.bat.

Follow the onscreen instructions. When asked whether to upgrade the HTTP Server,
choose yes.

5.2.3 Start WebSphere administrative server

The WebSphere administrative server can be started from a command line by running a
batch file in the <Websphere root>/AppServer/bin/debug directory.

adm nser ver . bat

If it shows “A WebSphere Administration server open for e-business,” the server is
started successfully.

The script will set the required classpath and launch the adminserver class,
com.ibm.gjs.sm.server. AdminServer. If it is the first time the adminserver is started, the
adminserver will register its existence to the WAS database at the same time.

5.2.4 Update the host alias list

After a new WebSphere node is installed, the host alias list on WASL must be updated.
These aliases are needed so that the virtual host will accept requests from any specified
machines. To update the list, follow these steps on WASL:

1. Start WebSphere administrative client.
2. Locate default host.
3. At the genera tab, add WAS2 to the host alias list.

All the administrative servers must be restarted for this setting to take effect.

5.3 Install database driver

There are three JIDBC drivers being used by the Trade2 application server:
Admin DB Driver
TradeDBDriver
SessionDBDriver.

All of these drivers must be installed on the newly added WebSphere node.

To install the drivers, right click on each of the database drivers, select Install, and choose
the new node at the Node Parent dialog box.

5.4 Copy the Trade2 application
Copy the following directories from WASL to WAS2:
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<WebSphere root>\A ppservenhosts\default _host\trade2 _app
<WebSphere root>\A ppserverdeployedEJBs

The trade2 app directory contains all the Trade2 web pages, and the deployedEJBs
directory has the Trade2 Enterprise JavaBeans.

5.5 Create Trade2 model and clones

5.5.1 Trade2 model

To create Trade2 model, follow the steps below on WASL.:

1. Select Trade2 Server and right click then select Create->Model.

2. Inthe clone properties dialog box, make sure the following options are checked:
Make Trade2 Server aClone

Recursively Model al instances under Trade2 Server
then click OK.

By following these steps, a Trade2 model is created that uses the Trade? server as a
template, and the original Trade2 server isturned into a clone of the model.

5.5.2 Trade2 clone

To create a Trade2 clone, follow the steps below on WASL.:
1. Select the Trade2 Model and right click then select Create->Clone.
2. Inthe Clone Parent dialog box, select the node WAS2 and click Create

5.6 Configure OSE remote (only for OSE remote setup)

Note: This step is for OSE remote setup only. If you choose to use sticky time in
WebSphere Edge Server, you can skip this step.

5.6.1 Configure the transport type

By default, WebSphere runs on loca pipe. To change the transport type to OSE remote,

do the following on WASL:

1. Locate the ServletEngine under Trade2 Moddl.

2. At the Advanced tab, click Settings.

3. In the Edit Servlet Engine Transport box, choose INET Sockets for Transport type,
and click OK.

4. Click Apply to confirm the change.

5. Restart Trade2 Model.

5.6.2 Configure the plug-in for OSE remote

To generate the plug-in for OSE remote, run the script OSERemoteConfig.bat under
<WebSphere root>\Appserverbin on each WebSphere node:

OSERenot eConfi g. bat —server Root <WebSpher e r oot >\ AppSer ver
—adm nNodeNane WAS2

Then restart the HTTP server.
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When the script has finished running, the following temporary files are created for the
HTTP server plug-in and reside in the subdirectory <WebSphere root>\temp:
gueues.properties

rules.properties

vhosts.properties

Restart the HTTP server to pick up the changes in these properties files.
6. Setting up WebSphere Edge Server

6.1 Installation summary

Step no. WebSphere Edge WAS1
Server (ND)
1 Install WebSphere
Edge Server, and
configure Network
Dispatcher
2 Update the host alias list
3* Install loopback adapter
4** Specify the sticky time

* This step must be repesated for WAS2-WASS8.
** This step is for Edge Server sticky time session affinity only (when clustering using
session affinity by setting sticky time in WebSphere Edge Server, as shown in Figure 2).

6.2 Install WebSphere Edge Server

6.2.1 Installation

In our case, we used a separate WebSphere Edge Server machine. See the installation
guide [4] for the installation instructions. For our purposes, we selected “your choice of
components’ option and make sure to check “Network Dispaicher” during the
installation.

6.2.2 Configuration

Network Dispatcher (ND) provides a graphica user interface to configure the server. To
start the configuration wizard, bring up the ND admin client. Right click on the
Dispatcher node and select Start Configuration Wizard. With the configuration wizard,
you see the following panels:

Introduction to the wizard

What is going to happen

Preparing for the setup

Choosing a host to configure

Defining a cluster

Adding a port

Adding a server

Starting an advisor

Server machine setup

WO No O~ wWNE
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The wizard will guide you step by step through the process of creating a basic
configuration for the Dispatcher component.

Steps 1 to 3 describe some background information about the wizard and the
prerequisites for setting up the network dispatcher.

In step 4, you are asked to give the host name of the network dispatcher. In our case, the
host name is ND.

In step 5, a cluster is required to be defined. This is the address that will be provided to
the clients who wish to access the site. In our example, the cluster address is NDcluster.

In step 6, the ports that are going to be used for the cluster have to be defined. In our
case, we will specify port 80 only because we will use HTTP clientsin our study.

In step 7, the servers are added to the cluster. WASL can be added to the cluster at this
point. WAS2-8 can all be added to it afterwards.

In step 8, the wizard asks if the Advisor function should be started. The advisor gives the
network dispatcher more information about the ability of the load-balanced server
machines to respond to requests. For this example, the assumption is that al the servers
have the same ability, and therefore the Advisor is not needed.

Finally in step 9, the wizard guides you through the process of setting up the server
machines, i.e. WAS1-WASS.

6.2.3 Update the host alias list

After the network dispatcher (ND) is set up, the host alias list must be updated. These
aliases are needed so that the virtua host will accept requests from any specified
machines. To update the list, follow these steps on WASL:

1. Start WebSphere administrative client.

2. Locate default_host.

3. At the general tab, add ND to the Host Alias list.

The setting will be in effect after all the administrative servers are restarted.

6.3 Install the loopback adapter

The Dispatcher creates the illuson of having just one server by grouping systems
together into a cluster that behaves as a single, virtua server. All the servers that will
have their loads balanced by this ND machine should have the cluster address alias on the
loopback adapter. Before the ND starts to forward TCP/IP connection requests to the
WebSphere Servers, it is necessary to add an alias to the cluster address on the loopback
interface. The loopback IP address is usually 127.0.0.1 and is never forwarded as a
destination on the network media. On Windows 2000, the loopback adapter is a network
adapter driver that can be installed from the Windows 2000 CD. The following are the
steps for installing the loopback adapter on every WebSphere machine.
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6.3.1 Install

1. Click Start, click Settings, then click Control Panel.

2. Double-click Add/Remove Hardware. This launches the Add/Remove Hardware

Wizard.

Click Next, select Add/Troubleshoot a Device, then click Next.

The screen blinks off/on, then presents the Choose a Hardware Device panel.

If the MS loopback adapter isin thelist, it is aready installed-- click Cancel to exit.

If the MS loopback adapter is not in the list-- select Add a New Device and click

Next.

To select the hardware from a list, from the Find New Hardware pandl, click No and

then click Next.

8. Select Network Adapters and click Next.

9. On the Select Network Adapter panel, select Microsoft in the Manufacturers list, then
select Microsoft loopback adapter.

10. Click Next, then click Next again to install the default settings (or select Have Disk,
then insert CD and install from there).

11. Click Finish to complete installation.

o Uk ow
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6.3.2 Configure

1. From the Control Panel, Double-click Network and Dial-up Connections.

2. Select the connection with Device Name "Microsoft loopback adapter” and right-
click on it. Select Properties from the dropdown.

3. Select Internet Protocol (TCP/IP), then click Properties.

4. Click Use the following IP address. Fill in IP address with the cluster address, and
Subnet mask with the default subnet mask (255.0.0.0).

6.3.3 Change the bind order as needed

1. From the Control Panel, Double-click Network and Dial-up Connections.
2. Select Advanced from the dropdown.

3. Select Advanced Settings from the pull down.

4. Ensure the loopback adapter is last.

5. Add a DNS entry as needed.

6.3.4 Remove the extra route

On Windows 2000, a default route may have been created as a result of adding the
loopback adapter. Y ou must delete this extra route.

View the active routes by using the following command:
route print

The extra route is characterized as a row with a repeated cluster address under the
Gateway Address column. We need one of these routes and will need to delete the other
route, which is extraneous. The route to be deleted is the one whose network address
begins with the first digit of the cluster address, followed by three zeroes.
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The extra route can be deleted by the following command

rout e del ete <network_address> <cl uster_address>

The network address and cluster address can be copied from the extra route pointed out
from the routing table. This command must be issued after every reboot. You can put this
command into the AUTOEXEC.BAT file so that it can be done automatically.

6.4 Specify the sticky time

Note: This step is for Edge Server sticky time session affinity only. If you choose to use
OSE remote in section 5.6, you don’'t need to do this step.

Sticky time is a feature that Network Dispatcher used to maintain session affinity. To
specify the sticky time, bring up the network dispatcher administrative client on the ND
machine and do the following:

L ocate the Dispatcher node.

Connect to the ND host.

Locate Port:80 node.

At the Configuration Settings tab, update the Sticky time.

Click Update Configuration to confirm the change.

agrLODE

By using sticky time, an affinity record is created for each client based on the IP address
of the client, and each affinity record lives for the specified period of time. In other
words, the subsequent requests go to the same Web server, as long as the client responds
within the defined sticky time. If a subsequent connection is not received within the
sticky time, the record is purged, and a connection that is received after that time will
have a new server selected for it.

7. Tests from client machines

After you complete all the previous steps, you have a WebSphere cluster with the Trade2
application deployed. The system is ready for doing transactions from a client machine.
You can send some Trade2 requests by pointing your browser to the cluster address:
http://<Ndcluster>/trade/serviets/TradeSenarioServlet.

You can aso use some other workload drivers [5, 6] to simulate a more redlistic
workload to stress a part of the cluster or the whole cluster.

8. Summary

This paper describes several installation and configuration options for setting up a small
e-business system using DB2 and WebSphere. It also demonstrates how to scale up to a
WebSphere cluster, and what choices you have in terms of load balancing a WebSphere
cluster. With these simple steps, you can start to enjoy the IBM solution for building an
infrastructure that will support demanding e-business workloads.
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