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Summary

Edison Group stress-tested a banking selfservice application in ord er to measure the
performance of four leading middleware servers in a web application scenario. The
application was selected to represent a real world workload that customers might
experience. Single tier and multi-tier deployments were tested. Multi -tier configurations
are quite typical in real world deployments but are often overlooked in other published
performance evaluations. The experiment was designed to illustrate performance and
scalability of the middleware servers.

The intent was to build an enterprise-level reference application in both J2EE and .NET
to employ in conducting a performance study comparing WebSphere with competitive
platforms.

WebSphere outperformed the other leading servers in this performance evaluation. In a
scenario that testad combinations of bank activities, WebSphere peaked at 92 complex
Silk transactionsta second. WebLogic peaked at 86 executions a second. Both .NET and
JBoss showed lower execution rates: 21 and 36 executions a second respectively.

Both WebSphere and Weblogic increased throughput when the deployment was
upgraded from a single tier to a multi -tier configuration. JBoss and .Net, however,
suffered a loss in throughput when moving from a single server to a multi -tier
deployment.

In this performance evaluation and test scenario, WebSphere and WebLogic were
effectively scalable within the study constraints, while .NET and JBoss were not scalable
to additional tiers. WebSphere stood out as the performance winner.

1 Silk Transactions constitute running an entire scenario of login, data processing
activities, and logout, as is detailed in the appendices to this document.

Edison: Middleware Performance Comparison White Paper Pagel
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What a Middleware Server Provides

This section provides an overview intended for managers and new middleware users. If
you are familiar with middleware and its uses, you may prefer to skip to the next
section.

Middleware is a term that could refer to any processing betwe en file processing and
end-user interacting (or even batch) programs. A stored procedure can be considered
middleware, just as a service in a serviceoriented architecture could. In this study, we
will focus on the functional servers | application servers. Messageoriented
middleware ( MOM) , for example, presents a different set of issues andis not considered
in this study.

The concept of tiered functional servers incorporates three architectural objectives. On
the modeling level, separating business rules and services from applications can increase
integrity, reusability, and consistency. On the engineering level, dividing a complex
application into a layered stack facilitates management. From an architectural
perspective, splitting tiers provides a natural way to scale up an applicati on.

Which of these objectives receives the greatest emphasis depends on the
implementation. Designers must choose what best matches their needs. Conceptually
the most common application server is a web server.

A web server offers a multitasking platform to execute logic, but has a major limitation:
the developers need to design custom Application Programming Interfaces (APIs) | a
serious impediment to reusability. This drawback prompted a move to a full service
interface | what we think of today as an app lication server. Under pressure to reduce
the security risk of exposing sensitive data and functionality, designers created a
separate tier.

This web server/application services architecture converged with the high -end
application servers that had develop ed with service interfaces. For example, Tuxed@is
an example of an early application server. These application servers were expensive but
powerfully expressive and extensible. This grew as a more sophisticated alternative to
client-server programming, wi th fat clients interfacing to databases. The 3tiered
architecture these offered consists of:

1 User interface

2Previously a USL and Novell product, currently a BEA product

Edison: Middleware Performance Comparison White Paper Page2



r(\hmEDISON
Group

1 Business logicor even a service interface

1 Database

Web servers justified tiered architecture, and a clear value has always been seen in
differentiating user interface from business logic. The combination is a standard for
application architecture. With multiple web servers and application servers interfacing,
the number of tiers becomes unclear. An application server may invoke a service from
another application server; this becomes rttier architecture. As web serving becomes
more resource-intensive, it can be worthwhile to move presentation logic into the
middle tiers.

The emergence of Java as a platform represented a sea change. Application serve
developed a rich set of capabilities to facilitate safe, complex, rich application
development. The platform provides consistent APIs, facilities to enable middleware
activities, and shared virtualized services at a much higher level than the Operating
System (OS) level.

The Java enterprise platform has matured to a point where it is the default for most

large-scale enterprise applications. In parallel, Microsoft has been developing an

alternative | 8 - $3 wpx UOOGOIOET £dud EOWD U U w INER dokiideEdnY T OO x Ol
interesting alternative to Java. As a platform, .NET | along with the common language

runtime and managed languages | provides a single vendor stack in an integrated

environment.

Why Middleware is Used

Benefits in Scalability

By definiti on, middleware sits between a user interface and data management system
(typically a web server/web client and RDBMS). In these environments, each component
is expected to be able to support growing capacity demands. Scalability may be simply
scaling-up ¢ using a bigger server ¢ but often includes scaling out by adding servers on
the same tier or adding more tiers of middleware and remote procedure interfaces
between them.

In this study, the terms application server and middleware server are used as synonyms.
These are broad terms with alternative definitions in other sources.

A middleware platform should supply primitives to simplify management capabilities,

scaling to larger demands, security, and a host of other features. Consider it a
transactional operating system.

Edison: Middleware Performance Comparison White Paper Page3
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Adding servers to the same tier, a solution referred to as scale out, provides additional
computing capacity. Scale out may also provide redundancy for failover, though that
approach can incur the expense of additional logistics costs.

Man ageability

Middleware offers a means to manage applications in sophisticated ways. This is
especially true where the middleware provides an integration layer between
applications with conflicting requirements.

Middleware servers also provide management facilities. By conforming to standards,
middleware servers further allow use of external management tools.

Security

Wrapping application functionality in middleware allows the server to standardize
application security. The tiered architecture provides much more: tiered security. An
example of tiered security is having a web server control user interface while the
middleware tier only provides controlled services to the web server.

Much more than structured layered security, this architecture allows a firew all to be
added between the web server and the middleware server | raising the safety level by
moving sensitive functions and data away from the Internet.

Deployment and Incremental Development

Middleware platforms provide more than runtime functionality.  Most provide
development and deployment capabilities. The middleware architecture, in itself,
facilitates group development by segmenting applications. A middleware server
generally provides mechanisms to add services and have other applications discover
these services.

Middleware servers can be proprietary, or they can be customized to a particular
environment with the advantage of being tuned to that use. .NET fits into the

proprietary paradigm. The J2EE servers present an alternative of unified development in
complex environments, so the same business object, for example, can execute in both the
largest and the smallest hardware platforms.

A similar model applies to the lifecycle environments of the servers. Some, such as
WebSphere and .NET, provide camplete lifecycle solutions. Others allow users to create
best-of-breed solutions. Eclipse, an alternative development environment, offers an
integrated environment for which users choose components.

Edison: Middleware Performance Comparison White Paper Page4
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What a Performance Evaluation Provides

Your Mileage W ill Vary

A performance evaluation is an important tool for comparing software platforms, but

results only mean a very specific thing: that a particular application ran at an identified

speed on specific hardware in a particular configuration. A goal of thi s study is to

demonstrate, within clearly defined constraints, the relative performance for the

x UOEUEUUWET DOT wli YEOUEUI EG w3711 WUUEOGEEUEwWxT UEUI w
performance evaluation is your performance evaluation."

Issues with Performan ce Evaluation s and Comparisons

What is a Typical Application?

Obviously each application and environment is unique. There are still some takeaway
lessons from performance evaluations. Someperformance evaluation application
architecture is customized in a way that does not transfer to a real-world environment.
Unusual constructs in the performance evaluation programs are equivalent (in
performance evaluation terms) to tortured language in an advertisement | in both cases
you have to assume it will not work for you.

A performance evaluation program that is straightforward, that uses defaults, and that
has reasonable error checking is more likely to have some relevance to your own use of
that software.

Similar Performance Evaluation s

An example of how confusing performance evaluations can be is seen when two
vendors conduct performance evaluations that in summary seem identical, and each
wins their own performance evaluation. This fact underscores both the issue of making
slight changes in focus to match vendor strengths, as well as the issue ofperformance
evaluation goals.

Edison: Middleware Performance Comparison White Paper Page5
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The IBM Case Study

IBM contacted Edison Group to review an application performance evaluation IBM had
created. Theperformance evaluation program intended to create a vanilla website t hat
provides Internet banking services. Edison built a test lab to stress-test this J2EE
program in WebSphere, WebLogic, JBoss, and a reimplementation of the program in
.NET.

Most performance evaluations are written to make a point about vendor product
capabilities. In this case, the performance evaluation was written to understand product
characteristics. IBM could accomplish this because of how effectively similar Java
application servers are.

J2EE servers are fundamentally containers for Java objec{s beans, Java Server Pages,
etc. Vendors have created extensions, but most capabilities are firmly in the hands of the
Java Community Process. The language is strictly controlled.

This complete application, which we refer to as the BARDAN Bank , is deployed as an
EAR (JavaEnterprise ARchive) file on all of the J2EE servers. The same .ear file is run on
each of the vendor servers. The only configuration change is the deployment| using a
vendor -provided web application to set up the new program that stores the inform ation
in XML files describing global settings and server settings.

As presented to us, the performance evaluaton PE UwbP UBDUOUl OwUOWEd wOUUOa w?

straightforward application doing reasonable things in a reasonable way. The stated
goal in design is to serve as an example of application development to be used by
management and WebSphere sales to understand competitive strengths in their product
technology.

The implication of this goal is that it is written as a regular application, not as a te st of
maximum throughput. The design is based on the MVC (Model -View -Controller) design
pattern, which is a reasonable engineering approach and considered a best practice in
software design for a user-interfacing application. This is so widely accepted as standard
that one would need some justification to build an application in another model.

3T PUWEOUOwWOI EOUwWUT ECwOOW?EODI YI U2 uEEEOOOOEE

throughput applications.

The design of very high-throughput applications is specialized . It may, for example,
gueue requests to a tightly written small processing module that uses CPU affinity to

Edison: Middleware Performance Comparison White Paper Page6
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maintain processor cache coherency. This model is only used in rare highestthroughput
applications, and requires unique architecture and queuing a nd was not considered for
the study.

The application | BARDAN Bank | performs bank tasks. It allows logging in, account
balance lookup, and deposits/withdrawals. The user interface consists of simple web
forms, and processing takes place through the standard http protocol.

The BARDAN Bank Application

The application lays out a set of standard banking activities and automates them. A user
can log on with a user ID and password. Once successfullylogged on, the user can
perform one or more available banking activities. The relevant ones are:

f  Check their balance
{ Perform a transaction, adding or subtracting funds

1 Log off

A user cannot log on a second time without having logged off. (A user management
function that was also part of the BARDAN Bank application was not part of this study.)
A banking application in the real world demonstrates the need for middleware: a
traditional bank has dozens of applications, and real transactions must frequently be
handed off to other systems within the bank. The application used here is exceedingly
simplified, with the functionality self -contained.

The application is straightforward HTML in the classic thin client paradigm. All
activities are connectionless.

The Application Scenario

The test consisted of a small set of bankng activities. Each test unit follows the same
scenario in the same order of activity:

1 Arandomly chosen user logs on

The user checks the account balance

The user performs a transaction to move funds

The user checks the balance to verify the appropriate dhange

=A = =2 =

The user logs off

Edison: Middleware Performance Comparison White Paper Page7
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The test consists of navigating to the menu item corresponding to the activity,
performing the action, and continuing to the next step. Each of these sequences of five
compound activities will be referred to here as a transaction, even though each consists
of many transactions in the HTML or transaction work unit definition of a transaction.

The bank is populated with 50,000 accounts containing the user ID, password, and other
account information.

This set of activities combines amix of activities with different effort requirements.

What is Tested?

The application is run as frequently as possible in sequence. That is, an emulated
browser will follow the application scenario and, as soon as a test completes, the next
round is run with no think time between transactions.

Since the test is run in parallel against randomly chosen users, there is a possibility that
the randomly chosen user would collide with another user who is currently logged on.

In that case, the application rejecs the second login attempt. This error is managed by
simply tossing the error and ignoring the transaction.

The rate of errors never exceeded %2 of a percent, and therefore does not change numbers
dramatically. The error rate remained relatively consistent between different server
products.

The Performance Evaluation

The test is to determine the maximum rate of transaction throughput of this transaction
scenario for each middleware server product. The test scenario is emulated by executing
the activities on virtual PCs on virtual browsers.

The goal of the performance evaluation is to determine how many transactions can be
pushed through a specific common application server scenario.

It should be noted that each server seemed to have a clear transaction pak capability. At
first, as the number of transactions per second increased, the throughput grew
accordingly. When peak capability was reached, the performance leveled off. As that
peak capability was exceeded, the transaction rate declined.

Edison: Middleware Performance Comparison White Paper Page8
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How the Tests Were Conducted

The tests were run with 30 virtual clients, running on 10 physical computers. This rate
appeared consistent with the peak throughput plateau of all the application servers;
increasing load at some point reduced the performance of all servers. Since the goal is to
test the middleware only, the client machines and database server machine were chosen
to overwhelm the problem, and minimal latency was detected on each. The user
interface is simple, with most processing in the application server.

The database design is intentionally simple, with only four main tables: customer,
accounts, customeraccount relationship, and transaction history. The database was
reorganized and transactions purged between runs. The databases were configured to
use (the large) maximal memory. DB2 UDB 8.1 was used as the database server for the
J2EE servers, while SQL Server 2000 was used as the database supporting .NET. The
ignored initial transactions should load all the data into the database. The database
servers never showed substantial I/O, and never showed any measurable queuing.

In all tests, the middleware server was the only machine that was loaded, and in all
cases the middleware server simply ran out of CPU cycles. The middleware server
reached over 90 percent CPU utilization. Except for the middleware server, all machines
including the database server had negligible amounts of I/O, so I/O was not a major
contributor to these results.

The tests consisted of starting an additional client every two seconds. The client

machines would iteratively test by randomly choosing a user, logging on as that user,

ET T EODPOT wUOT T wOUI Uz UWEEOEOEIT Owx1 Ui OUODPOT wEWEEOE
balance (and, on the client machine, validating that the banking transaction succeeded),

and logging off. As soon as that transaction completes, the process is repeated. There is

no delay between the repetitions. No think time is factored into each banking

transaction.

It should be noted that when an idle application server was h it with a sudden burst of
transaction activity, in all cases the server performance declined dramatically. In many
cases, it never seemed to stabilize.

Because of this limitation, a decision was made to push transactions through in a

monotonically growing rate until the server was fully loaded. We justify this decision for

several reasons. From a business perspective, a sudden burst of activity UT T w? a1 UOwU O w
b Y2 wUE[l ©aypiealoiiarge-scale system usage. From a testing consistency

perspective, the test results varied wildly after the burst of activity, and our goal was

repeatable tests within a few percentage points.

Edison: Middleware Performance Comparison White Paper Page9
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Can it be a Fair Study?

Though a vendor study cannot be neutral, it can be a useful view of application issues.
The reader has to cetermine how the study fits into their application context.

Many structural problems exist in studies. A vendor can intentionally bias a study, and
all of us are familiar with performance claims based on a single differentiating
capability. That study is completely true, and the test may show a hundredfold
performance difference | but that single characteristic is unlikely to affect the
performance of a typical real-world implementation.

A study can be even more biased, with a vendor relying on a hook or capabilities
unlikely to be used in the real world. Bias may show itself in unconscious or
intentionally sloppy coding of the competitor alternative. A programmer accustomed to
a specific environment will have learned techniques that work best for that par ticular
environment.

The study scenario may also change the playing field. Each product is built with specific

design goals that affect performance. For example, each vendor will decide on different

tradeoffs between security and performance | thusone veOE OUz Uwx UOEUEUwWOE 4 w
outperform another in a study that emphasizes security while underperforming in a

study in which security is not a factor.

This study is interesting, especially in the J2EEto-J2EE vendor showdown, because the
products follow a standard . The same application is run in all cases, with only
configuration changes between them. More to the point, the application is
straightforward in design. If the reader wishes to learn more about the application, and
perhaps utilize it for his or her own e valuations, Edison Group can provide the services
required.

So| while the study by definition cannot be fair | it might yield interesting takeaways

for the reader. A straightforward application of this sort is much more interesting than

one provingthat EwY T OEOUz Uwx UOEUEVUWEEOWUUOQWEUWEwWT BT T w0
techniques. This is particularly true of new users concerned about reasonable coding

practices and lack of platform expertise.

To repeat a point, the only relevant performance evaluation is your own. Reviewing this
performance evaluation can give you insight on the various middleware servers, choices
in deployment architecture, and platform issues. The fact that the performance
evaluation code is straightforward in implementation makes it more likely to be relevant
to you. The trick is to see how this study fits into your development situation.

Edison: Middleware Performance Comparison White Paper Page10
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Bank Application Architecture

The Development Goals

The goal stated by IBM was to obtain a 360° view of the competitive application server
market. The study went through iterations developing and deploying the BARDAN
Bank application in each vendor environment.

The Implementation Environment Goals

The premise is a simple neutral middleware environment. The n-tiered environment
consists of:

1 Client Windows (virtual) servers using a web http interface

1 A web server serving web pages based on JSP and servlets or ASP.NET scripts that
invoke business logic functionality

1 A middleware server servicing requests generated in the web server

1 A database serve

This is variously defined in the industry as a 3 -tier or 4-tier environment. Because
pushing requests between the servers involves substantial overhead, the tests were
repeated in a shallower structure. The structure described above is referred to in this
report as the multitier architecture .

Edison: Middleware Performance Comparison White Paper Pagell
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Figure 1: Hardware configuration of the multi -tier architecture

The alternative design, referred to in this report as the flat configuration

, removes one
tier as follows:

1 Client Windows (virtual) servers using a web http interface

1 A web server, serving web pages based on JSP or ASP.NET scripts that invoke
business logic functionality combined with a middleware server servicing requests
generated in the web server. In the cases of he J2EE servers, internal ports in the
servers were used instead of independent web servers.

1 A database server
1 Given the characteristics of the application | lightweight web pages with most

processing taking place on the middleware server | the limiting fa ctor is
overworking the processing layer. This makes for an interesting race. If the overhead

Edison: Middleware Performance Comparison White Paper Page12
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between tiers is onerous, the flat architecture may prove faster by reducing that
overhead. Otherwise, the multi -tiered environment should be faster because the
dedicated middleware server has more available CPU cycles.

Test bed

~—Rack of 10 test workstations

—30 virtual workstations

g g =]

] ,,7
Ot ey — 1
== \\\ Lt Virtual workstations running
| ESFAPPERIEAR

. . =] hrowsers controlled by the test script
Silk controller workstation Workstation Workstation

Workstation/Norkstation

~—System Under Test

Qmurer

g

HTML/HTTP server
- +
Middleware server

JUIW

Database server

Figure 2: Configuration as Flat Architecture

Design Patterns

The default practice for design of user-facing applications is Model -View -Controller 3
(MVC). This pattern i nvolves simply separating an application into business rules, user
presentation, and user interface. The justification for this is the separation of the user
interface from the business logic, allowing each to be maintained based on their separate
needs. This design pattern is reasonable as a way to compartmentalize development.

3 For a MVC overview, see http://heim.ifi.uio.no/~trygver/themes/mvc/mvc -index.html .

Edison: Middleware Performance Comparison White Paper Page13
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Architecture Choices and Decisions

J2EE Design Alternatives

J2EE provides a flexible Java environment with additional capabilities to develop server

applications. A designer has the choice of writing Java without a framework in Plain Old

Java Objects (POJOs) or within a framework such as provided by EJB. In practice, EJB is

the realistic choice for implementation; alternatives would require rewriting the

persistence and poolingmi ET EOPUOUwWEa wl ECEG w$) ! wbUwUI gUBPUI E
EUUDPOI UUwxUEEUDPEIT » wi OE OwO i-pogrammatit Gdngactionus ) ! wEOUO
management.

In an EJB 2.0 implementation, the designer must choose between Container Managed
Persistence (CMP) and Ban Managed Persistence (BMP). This environment has a
relatively small data size: 50,000 users, their 150,000 accounts and their transactions
within a 1.5 gigabyte Java Virtual Machine (JVM). In this case the choice is not obvious.
The choice of persistencemechanism was chosen for best performance based on
developer experience.

.NET Design Alternatives

The major application design choice is the remoting mechanism. .NET remoting
provides a clean design, rich and better management facilities, but at a high cost to
performance. .NET involves remote object creation and proxies on the invoking side,
which creates a lot of overhead. .NET remoting is positioned as a flexible mechanism
that is more lightweight and faster than consumable services, but not as a fastprotocol.

.NET remoting was used for inter -tier communications COM+ serviced components
were used to provide non -programmatic transaction management.

Microsoft provides several alternative remoting mechanisms that were not considered in
this study. The justification is that they are not mainstream, standard interfaces.

.NET simply requires installation of the .NET framework. The BARDAN Bank
application hosts .NET in 1IS. This adds overhead, since IIS uses the http protocol, which
is slower than TCP. In practice, IIS is the default .NET container because it supplies a
service infrastructure; not using it would require extra development.
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Tiers: Flat, 3-tier, and n-tier Options

A tier is a layer of hardware and software that plays a distinct role in applica tion
architecture. A monolithic application will have a single computing tier. A client -server
application has two tiers doing computing | normally client and database. An example
of a 3-tiered application is a program that consumes services from a server,and those
services in turn access a database.

The web and service architectures often lead to applications that are composed from
facilities in many servers, referred to as n-tier. Several popular ways exist to describe
web applications. A web applicatio n that performs processing may be called 4-tiered
(web fat client, web server, application server, and database server). If the web browser
does not perform substantial processing, it is often called 3-tiered (ignoring the thin web
client, we are left with the web server, application server, and database server).

Tiers allow scaling applications. They also allow segregating function into specialized
servers. Many applications are composed of facilities and services provided by many
servers, which is a tiered architecture.

The BARDAN Bank application is tested in two models. One, the flat model, consists of:

1 A web client. The client is completely passive and only used for display and data
entry.

1 A combined web server and application server computer.

1 A database server.

The other tested configuration, the multi -tier, consists of:

1 A web client. The client is completely passive and used only for display and data
entry.

1 A separate web container which did not perform application logic.
1 A separate application server.

1 A database server.

This is intended to highlight the scalability of the configuration. Some of the tested
middleware improved in performance with the added computing power of the
additional tier, while some substantially slowed down.
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Risk: Reliabili ty, Availability, Scalability, and
Security

Risk Concerns

Design Choices that Affect Reliability

Reliability and availability are prime benefits that application servers are expected to
provide. The loose coupling of the layers of the stack may facilitate reliability options
such as clustering and failover. More layers add complexity and more components that
may fail.

How Availability Defines Architecture

Requiring more availability dramatically increases application cost and complexity. The
complexity in turn generally decreases performance by adding overhead | for example,
in handshaking.

This means that additional reliability can come at a price. That can be in software; for
example, transactions add cost. It can also be in hardware, in the form of more reliable
servers.

These types of considerations determine the architecture in many ways. The question of
availability frames the entire design.

Scaling the Servers
xx ODPEEUDPOOWEUET PUI EVUUUI wbOYOOYI UwlT 1 susx UT OPUI u
say, the designer implicitly or explicitly chooses how easily the application can scale up.

Middleware servers presumably increase scalability because of the nature of tiered
applications.

Security in Different Implementation Choices

An enormous part of web application architecture is prevention of break -in. This is the
prime issue based on the number of web-based breakins. A middleware server can help
isolate sensitive business functions from the exposed web interface.

Silk as a Test Bed

The stresstest environment was managed using the Segue Silk Performer product. The
product executes a script and allows testing with multiple workstations. This test was
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conducted with a rack of ten workstations, with the stated goal of removing client
latency from the results. During the tests, the workstations never reached 40%
utilization.

The test script browsed to the URL of the BARDAN Bank application, logged in and
performed the test. To validate processing success, the script retrieved the user balance
from the web page before the banking transaction, performed the transaction, and then
retrieved the changed balance from the subsequent query page. By comparing the
values, the script verifies that the transaction took place.

The script also verifies login success. In the event of any detected error, the script
increments a Silk error count and discounts the transaction. The stated transaction rate is
the rate of successfully completed and verified transactions.

Test Workload Selection

$ EDPUOOw& U O U tazettablistOeEsynthétiElbhd that would be quantifiable in
order to identify the peak transaction throughput. The traditional criteria for testing are
developing tests that are measurable, reproducible, static, and representative. The test
sizing was obviously tied to the hardware configuration. The IBM tests were developed
to test a high system load. The lack of delay was a testing simplification that also
provided maximal stress on the servers.

The test goal was accomplished by pushing a high rate of ransactions though the server
stacks.
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Case Study Results

Performance Evaluation Results Compared

| \WebSphere | WebLogic

Flat architecture

silk transactions 70 52 49 41
per second:
Error rate for flat
architecture (% of A42% .25% .22% 3%
transactions):
Multi -tier
architecture silk
. 92 86 36 21
transactions per
second:
Error rate for
multi -tier
) .46% 44% 21% 3%
architecture (% of
transactions):
Performance Comparison - Transactions per Second
@ Multi-tier architecture silk
.Net transactions per second:

3 JBoss

3 O Flat architecture silk transactions per

£ WebLogic second:

WebSphere

0 20 40 60 80 100

Transactions per Second
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Conclusions

The study showed a simple application run in several J2EE containers and NET. The
different J2EE vendors provided identical run environments.

Despite apparent conflict, a second look at both this study and others reveals more
similarities than differences. Each product is successful in the context of its design
philosophies.

In this study we see two pairs of conceptually similar products. WebSphere and
WebLogic are raising the bar for managed services, offering scalability and breadth of
capabilities.

Note: .NET would perhaps be a much more formidable performer in an environm ent

that did not emphasize enterprise issues such as remoting and crossserver calls. JBoss
would have perhaps performed better in a clustered J2EE-only environment.

Summary of Results

WebSphere emerged as the winner, with a higher supported transaction rate than
demonstrated by the other platforms.
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Appendix A

Technical Overview

BARDAN Bank

BARDAN Bank is an online bank application that supports the typical banking
operations of a teller and a customer. The bank operations include:

Login

Logout

Create accounts
Deposit
Withdraw
Transfer funds

View transaction history (by account/customer)

=A =/ =4 =4 4 4 -4 -4

View and update customer profile

Not all of these operations were tested in the performance evaluation test. The J2EE
implementation application supports the above b anking operations in Synchronous-EJB
mode.

Application Design Details

The following subsections outline the design details of J2EE and .NET implementation
of the reference application.

Database Schema

The diagram below shows the tables defined and the relationships between them in the
database schema.
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CTL Bank Database Schema
«tables
TRANSTYPE
FICCODE : CHAR(1)
M DESCRIPTION : VARCHAR(20)
1
*
«table» 0-
TRANSSTATUS «tablex»
2x TXID : BIGINT HISTORY
FICSTATUS : CHAR(1) o1 FKCTXID : BIGINT
NMSTARTTIME : TIMESTAMP | 0-- & NNTIME : TIMESTAMP
NN STOPTIME : TIMES TAMP 1 | FICTRANS TYPE : CHAR(1)
FICCUSTID : INTEGER 0= «table» MMAMOUNT : DECIMAL{15, 2)
e TR NMMREFTXID : BIGINT
.. FKACCID : BIGINT
FK CUSTID : INTEGER .
1M LAS TNAME : VARCHAR(50) e 0..
M FIRS TNAME : VARCHAR(50)
M ADDRESS : VARCHAR(80) | 1 CUSTOMERACCS o*
1| M CITY : VARCHAR(25) -> ~1 £x ACCID : BIGINT -
M STATE : CHAR(2) 0% | rv CUSTID - INTEGER 1
M ZIPCODE : VARCHAR(15) NMACCNUM : INTEGER
M PHONE : VARCHAR(12) «table»
MMSTATUS : CHAR(1) ACCOUNT
HHPASSWORD : VARCHAR(16) - :
FK CUSTOMERTYPE : CHAR(1) 1| PEACCID : BIGINT
MMLASTLOGIN : TIMESTAMP NHACCTYPE : CHAR(1)
: NMBALANCE : DECIMAL(15, 2)
1 o* NMLASTTXID : BIGINT
«tablex» 0=
TRANSSTATUSTYPE
PIC CODE : CHAR(1) 1
NN DESCRIPTION : VARCHAR(20) <ablon 1
CUSTOMERTYPE
«table»
FK CODE : CHAR(1) ACCTYPE
M DESCRIPTION : CHAR(20)
NMCODE : CHAR(1)

NMDESCRIPTION : VARCHAR(20)

Figure 3: Database Schema

Table Type

Entity Customer, Account

Relationship CustomerAccs, History

Reference AccType, CustomerType, TransType,
TransStatusType

J2EE Implementation
MVC Pattern

BARDAN Bank application de sign uses the Model-View -Controller design pattern. The
JSP pages act as view components. The ControlleBarDan BankServletparses the
requests and invokes the relevant handler code. The results, encapsulated as Java Beans,
are forwarded to the appropriat e JSP for display.
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EJB Considerations

BARDAN Bank implements the EJB 2.0 specification. Entity EJBs implement the local
interface.

The application uses both CMP and BMP. Typically, CMP is best for locating, creating,
and modifying small sets of data with the goal of directly caching the data in the
container. BMP is designed for larger-scale data. This would allow it to perform better
with better SQL statements.

The entity tables Customer and Account are mapped to CMP EJBs and the relationship
tables CustomerAccs and History , which will relatively have more data and updates, are
mapped to BMP EJBs.

The Session BearBankSessionimplements a remote interface to allow for deploying the
web components and EJB components on different tiers.

Session Fagade

The business methods of the application are defined in a standard interface called
BankServices.The interface is implemented by different components, each supporting a
different runtime mode, e.g., EJB/JDBC/Web Services.

The EJB mode is implemented using the standard Session facade pattern. The facade
BankSessionis a stateless session bean that implements th&ankServicesinterface. The
session bean business methods invoke entity bean methods to implement the logic?

4The EJB Diagram €igure 4: EJB Diagram Page24) is available as a separate acrobat
document at http://www.theedison.com/Research/ejbd.pdf
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EJB Class Diagram
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Figure 4: EJB Diagram
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J2EE Model Diagram

~ -\

CTLBank
Servlet

) 4

Web

Command

BarDan Bank DB

Client

BankSession
EJB

CustAccount
BMP

A

TxHistory
BMP

Web Container EJB Container

" /

Figure 5: J2EE Model Diagram

.NET Implementation
Forms, Controls, and Components

The BARDAN Bank application architecture is based on forms and controls for th e front
end as well as the user interface and display, and components were also used in the
backend.

Webforms and WebUserControls

Forms and controls are used to format and display end-user data. Code-behind files
encapsulate any additional logic necessaryfor data formatting and for invoking the
back-end components.

Components

The business methods of the application are contained within a set of components.
Components allow for distributed transactions and easier management through the
Component Servicesuser interface, and also enable access though standard network
protocols.

Architecture and Hardware Configuration

Two architectural configurations were used:
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1 The Flat model was a 3tier configuration. The client tier is web browsers, a middle
tier combines the application server with the web server on second tier, and a third
tier is the database manager.

f  The Multitier model was a 4 -tier configuration. The client tier is web browsers, a
second tier is the web server, the third tier is the application server, and the fourth
tier is the database manager.

Clustering and redundancy were not tested in this study.

.Net Model Diagram

Forms
and
Contro

_———e==

Figure 6 .Net Model Diagram
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The Performance Evaluation

The BARDAN Bank performance evaluation was run using synchronous EJBs with
50,000 customers and 150,000 accounts. The goal was to measure the etwtend
application performance and scalability, which was measured as scenario transaction
throughput. The test was perform ed using Segue Silk Performer scripts. The script
processed this set of operations:

1 Login

1 Account Summary
1 Deposit
 Withdrawal

1 Logout

Note: All operations except Account Summary require database updates.

The workload described mostly performs updates, whic h minimizes the gains from
caching. In all the performance runs, caching was not enabled at any level in any of the
application servers.

Measurements

Measurements were taken using Silk Performer 5.1 from Segue Corp. The test script
validated every response page by checking for valid user request-specific results and
application errors.

A transaction, as referred to by the performance tool and used in this report, is defined
as completing all the steps of the Silk Performer script. In the BARDAN Bank workl oad
outlined above; this included all the five operations.

That is, if any one of the operations fails as determined by the result web page, the entire
transaction is not counted. Errors are not counted as relevant throughput. The test
design allows for generated errors such as coincidental random testing against the same
user, which generates a validation duplicate logon rejection. Tests may also have errors
due to normal processing, such as timeouts.

Transaction rate (successful transaction count per seond) is the performance evaluation

measure of throughput. Any error at any point in the script causes the request to be
terminated and not counted toward the throughput number.
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All measurements were done in stress mode, with no think time and with the scr ipt
looping continuously for the duration of the test, with the objective of stressing the CPU

to highest possible utilization. By iterative titration, the test rate was determined that
would push the application to peak usage but not push so hard as to overload the

servers and reduce performance. The same transaction rate was used against all servers.
This transaction rate is fairly high, with all configurations serving hundreds of pages a
second.

.NET Performance Evaluation s

I mplementation Choices and Justification

The biggest questions in a tiered .NET application consist of choices involving

architectural structure and remoting. There is a temptation in any tiered web application

to merge the business logic into the web server, saving the cost of remotng in

computation, complexity, and latency. In .NET the temptation to do so is even greater

for numerous reasons, ranging from IIS being the most natural container in the
environmenUOQwUT UOUT T wUOT 1T w, P &ndbist@italyzrématingahad | U w
performance issues in .NET.

JBossPerformance Evaluation s

Implementation Choices and Justification

JBoss is a J2EE/EJB container; thperformance evaluation study requires a JSP/servlet
container and a web server as well. There are numerous options to choe from, with
partisan preferences for each. The stack used for JBoss is Tomcat as the JSP and web
container, and JBoss for J2EE/EJB. This is the recommended and most common
configuration.

Due to its position in the Free and Open Source Software (FOSS) wdd (and historical

J2EE licensing issues), JBoss is commonly used in a variety of frameworks, often more

lightweight than J2EE, such as Spring fttp://www.springframework.org ), and alternate

SQL and persisting frameworks such as Hibernate (http://www.hibernate.org sOUw) ! OU Uz U w
own Aspect Oriented Programming. These were not tested. This can be justified, since

none of them have yet emerged as market leaders.

sc.f. Better, Faster, Lighter Jay&ruce A.3 EUI Ow) UUUPOw&I T UOEOEwWYyw. z 11
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WebLogic Server Performance Evaluation s

Implementation Choices and Justification

We were told there were negative performance implications of using the default Apache
web server in WebLogic in the test Windows 2003 environment. Because of this, the
internal http s erver port in the product was chosen, which improved performance.

WebSphere Performance Evaluation s

Implementation Choices and Justification

The internal http port was used for the same reasons as described in the WebLogic
section.
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Detail s| Test Numbers, Test Code, and Test Results

Hardware Details

Middleware Server 1

OS Name

Version

OS Manufacturer
System Name
System Manufacturer
System Model
System Type
Processor

Processor
Processor
Processor

BIOS Version/Date
SMBIOS Version
Windows Directory
System Directory

Boot Device

Locale

Hardware Abstraction Layer
User Name

Time Zone

Total Physical Memory
Adapter

Name

Adapter Type

Microsoft(R) Windows(R) Server 2003, Enterprise
Edition

5.2.3790Build 3790

Microsoft Corporation

APPSRV2

IBM

eserver xSeries 345[8670F1X}

X86-based PC

x86 Family 15 Model 2 Stepping 5 Genuinelntel
~3059 Mhz

x86 Family 15 Model 2 Stepping 5 Genuinelntel
~3060 Mhz

x86 Family 15 Model 2 Stepping 5 Genuinelntel
~3060 Mhz

x86 Family 15 Model 2 Stepping 5 Genuinelntel
~3059 Mhz

IBM -[GEE152AUS1.15}, 11/14/2003

2.3

C:\ WINDOWS

C:\ WINDOWS \ system32

\ Device\ HarddiskVolumel

United States

Version = "5.2.3790.0 (srv03_rtm.030322048)"
Not Available

Eastern Standard Time

8,192.00 MB

[00000001] Intel(R) PRO/100 MT Dual Port
Network Connection
Ethernet 802.3
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OS Name

Version

OS Manufacturer
System Name
System Manufacturer
System Model
System Type
Processor

Processor
Processor
Processor

BIOS Version/Date
SMBIOS Version

Windows Directory
System Directory

Boot Device

Locale

Hardware Abstraction Layer
User Name

Time Zone

Total Physical Memory
Available Physical Memory
Total Virtual Memory
Available Virtual Memory
Page File Space

Adapter

Name

Adapter Type
Product Type

Disks
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Microsoft(R) Windows(R) Server 2003, Enterprise
Edition

5.2.3790Build 3790

Microsoft Corporation
IBMSRV1

IBM

eserver xSeries 345[8670F1X}
X86-based PC

x86 Family 15 Model 2 Stepping 5 Genuinelntel
~3060 Mhz

x86 Family 15 Model 2 Stepping 5 Genuinelntel
~3060 Mhz

x86 Family 15 Model 2 Stepping 5 Genuinelntel
~3060 Mhz

x86 Family 15 Model 2 Stepping 5 Genuinelntel
~3060 Mhz

IBM -[GEE152AUS1.15}, 11/14/2003

2.3

C:\ WINDOWS

C:\ WINDOWS \ system32

\ Device\ HarddiskVolumel

United States

Version = "5.2.3790.0 (srv03_rtm.030322048)"
Not Available

Eastern Standard Time

8,192.00 MB

7.55 GB

17.81 GB

17.05 GB

9.81 GB

[00000001] Intel(R) PRO/1000 MT Dual Port
Network Connection
Ethernet 802.3

ntel(R) PRO/1000 MT Dual Port Network
Connection
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Description Disk drive

Manufacturer (Standard disk drives)

Model LSILOGIC 1030 IM SCsi Disk Device
Bytes/Sector 512

Media Loaded Yes

Media Type Fixed hard disk

Partitions 2

SCSI Bus 0

SCSI Logical Unit 0

SCSI Port 3

SCSI Target ID 0

Sedors/Track 63

Size 33.90 GB (36,396,864,000 bytes)
Total Cylinders 4,425

Total Sectors 71,087,625

Total Tracks 1,128,375

Tracks/Cylinder 255

Partition

Disk #0, Partition #0

Partition Size

16.90 GB (18,144,935,424 bytes)

Partition Starting Offset

32,256 hytes

Partition

Disk #0, Partition #1

Partition Size

17.00 GB (18,251,896,320 bytes)

Partition Starting Offset

18,144,967,680 bytes

SCSI

Name IBM ServeRAID 6M Controller

Manufacturer IBM Corporation

Status OK

PNP Device ID PCI\ VEN_9005&DEV_050&SUBSYS_02791014&F
EV_02 4&47D5ADC&0&4020

Memory Address O0xFB00000E0OXFBOOOFFF

IRQ Channel IRQ 22

Driver ¢\ windows \ system32 drivers\ nfrd960.sys
(7.00.14, 72.90 KB (74,647 bytes), 9/20/2004 6:36
AM)

Name LSI Logic 1020/1030 Ultra320 SCSI Adapter

Manufacturer LSI Logic

Status OK
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Database Server 1

OS Name Microsoft Windows 2000 Advanced Server

Version 5.0.2195 Service Pack 4 Build 2195

OS Manufacturer Microsoft Corporation

System Name BARDANBNKDBSERVER

System Manufacturer IBM

System Model eServer xSeries 365[88626R X}

System Type X86-based PC

Processor x86 Family 15 Model 2 Stepping 6 Genuinelntel
~2999 Mhz

Processor x86 Family 15 Model 2 Stepping 6 Genuinelntel
~3000 Mhz

Processor x86 Family 15 Model 2 Stepping 6 Genuinelntel
~3000 Mhz

Processor x86 Family 15 Model 2 Stepping 6 Genuinelntel
~3000 Mhz

BIOS Version IBM BIOS Ver 1.05

Windows Directory C:\ WINNT

System Directory C:\ WINNT \ system32

Boot Device \ Device\ HarddiskO\ Partitionl

Locale United States

User Name CTLBNKDB SERVER sa

Time Zone Eastern Standard Time

Total Physical Memory 7,863,344 KB

Available Physical Memory 7,472,124 KB

Total Virtual Memory 17,622,916 KB

Available Virtual Memory 16,691,932 KB

Page File Space 9,759,572 KB

Page File C:\ pagefile.sys

D atabase Server 2

Drive A:
Description 3 1/2 Inch Floppy Drive

Drive C:

Description Local Fixed Disk
Compressed False

File System NTFS
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Size 17.58 GB (18,876,984,832 bytes)
Free Space 13.05 GB (14,007,350,784 bytes)
Volume Name Local Disk
Volume Serial Number 645D47B2

Partition

Disk #0, Partition #0

Partition Size

17.58 GB (18,876,985,344 bytes)

Starting Offset

32256 bytes

Drive Description Disk drive

Drive Manufacturer (Standard disk drives)

Drive Model IBM-ESXS CBR036C31210ESFN SCDisk Device
Drive BytesPerSector 512

Drive MediaLoaded True

Drive MediaType

Fixed hard disk media

Drive Partitions 1

Drive SCSIBus 0

Drive SCSILogicalUnit 0

Drive SCSIPort 3

Drive SCSITargetld 0

Drive SectorsPerTrack 63

Drive Size 3639686400Wytes

Drive TotalCylinders 4425

Drive TotalSectors 71087625

Drive TotalTracks 1128375

Drive TracksPerCylinder 255

Drive D:

Description Local Fixed Disk

Compressed False

File System NTFS

Size 169.50 GB (182,000,734,208 bytes)
Free Space 152.08 GB(163,299,684,352 bytes)
Volume Name Databases

Volume Serial Number DO39FASE

Partition

Disk #1, Partition #0

Partition Size

169.50 GB (182,000,738,304 bytes)

Starting Offset

32256 bytes

Drive Description

Disk drive

Drive Manufacturer

(Standard disk drives)

Drive Model

IBM ServeRAID SCSI Disk Device
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Drive BytesPerSector

512

Drive MediaLoaded

True

Drive MediaType

Fixed hard disk media

Drive Partitions 1

Drive SCSIBus 0

Drive SCSILogicalUnit 0

Drive SCSIPort 4

Drive SCSITargetld 0

Drive SectorsPerTrack 63

Drive Size 182000770560 bytes

Drive TotalCylinders 22127

Drive TotalSectors 355470255

Drive TotalTracks 5642385

Drive TracksPerCylinder 255

Drive E:

Description Local Fixed Disk

Compressed False

File System NTFS

Size 169.50 GB (182,0m 734,208 bytes)
Free Space 153.43 GB (164,744,429,568 bytes)
Volume Name Logs

Volume Serial Number 982413E5

Partition

Disk #2, Partition #0

Partition Size

169.50 GB (182,000,738,304 bytes)

Starting Offset

32256 bytes

Drive Description

Disk drive

Drive Manufacturer

(Standard disk drives)

Drive Model

IBM ServeRAID SCSI Disk Device

Drive BytesPerSector

512

Drive MedialLoaded

True

Drive MediaType

Fixed hard disk media

Drive Partitions

Drive SCSIBus

Drive SCSILogicalUnit

Drive SCSIPort

Drive SCSITargetld

R~ O|O|F

Drive SectorsPerTrack

63

Drive Size

182000770560 bytes

Edison: Middleware Performance Comparison White Paper

Page34



Edison: Middleware Performance Comparison White Paper

MEDISON
Group

Drive TotalCylinders 22127

Drive TotalSectors 355470255

Drive TotalTracks 5642385

Drive TracksPerCylinder 255

Database Server 3

Name LSI Logic 1020/1030 Ultra320SCSI Adapter

Caption LSI Logic 1020/1030 Ultra320 SCSI Adapter

Driver SYMMPI

Status OK

PNP Device ID PCI\ VEN_1000&DEV_0030&SUBSYS_02B41014&F
EV_08 3&13C0B0C5&0&10

Device ID PCI\ VEN_1000&DEV_0030&SUBSYS_02B41014&F
EV_08 3&13C0B0C5&0&10

Device Map Not A vailable

Index Not Available

Max Number Controlled Not Available

IRQ Number 18

I/O Port 0x20000x2FFF

Driver c\ winnt \ system32A drivers\ symmpi.sys (39536,
1.09.06.00)

Name LSI Logic 1020/1030 Ultra320 SCSI Adapter

Caption LSI Logic 1020/1030 Ultra3205CSI Adapter

Driver SYMMPI

Status OK

PNP Device ID PCI\ VEN_1000&DEV_0030&SUBSYS 02B41014&F
EV_08 3&13C0B0C5&0&11

Device ID PCI\ VEN_1000&DEV_0030&SUBSYS 02B41014&F
EV_08 3&13C0B0C5&0&11

Device Map Not Available

Index Not Available

Max Number Controlle d Not Available

IRQ Number 19

I/O Port 0x21000x21FF

Driver c\ winnt \ system32 drivers\ symmpi.sys (39536,

1.09.06.00)
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Name IBM ServeRAID 6M Controller

Caption IBM ServeRAID 6M Controller

Driver nfrd960

Status OK

PNP Device ID PCI\ VEN_9005&DEV_02508SUBSYS_02791014&R
EV_02 4&3827E28B&0&4040

Device ID PCI\ VEN_9005&DEV_0250&SUBSYS_02791014&F
EV_02 4&3827E28B&0&4040

Device Map Not Available

Index Not Available

Max Number Controlled Not Available

IRQ Number 53

Driver c\ winnt \ system32 drivers\ nfrd960.sys (74647,

7.00.14)

Name

Adapter Type
Product Name
Installed

PNP Device ID

Last Reset

Index

Service Name

IP Address

IP Subnet

Default IP Gateway
DHCP Enabled
DHCP Server

DHCP Lease Expires
DHCP Lease Obtained
MAC Address
Service Name

Driver

[00000000] Broadcom NetXtreme Gigabit Ethernet
Not Available

Broadcom NetXtreme Gigabit Ethernet

True

PCN\ VEN_14E4&DEV_1648&SUBSYS 02B41014&F
EV_02 3&13C0B0C5&0&08

11/17/2004 6:37:19 AM

0

b57w2k

Not Available

Not Available

Not Available

True

Not Available

Not Available

Not Available

Not Available

b57w2k

c\ winnt \ system32 drivers\ b57w2k.sys (114002,
7.33.0.0)
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Name [00000001] Broadcom NetXtreme Gigabit Ethernet

Adapter Type Ethernet 802.3

Product Name Broadcom NetXtreme Gigabit Ethernet

Installed True

PNP Device ID PCI\ VEN_14E4&DEV_1648&SUBSYS_02B41014&F
EV_02 3&13C0B0C5&0&09

Last Reset 11/17/2004 6:37:19 AM

Index 1

Service Name b57w2k

IP Address 192.168.2.233

IP Subnet 255.255.240.0

Default IP Gateway

Not Avai lable

DHCP Enabled

False

DHCP Server

Not Available

DHCP Lease Expires

Not Available

DHCP Lease Obtained

Not Available

MAC Address 00:09:6B:F5:52:33

Service Name b57w2k

IRQ Number 21

Driver ¢\ winnt \ system32 drivers\ b57w2k.sys (114002,
7.33.0.0)

Name [00000002] RAS Async Adapter

Adapter Type Not Available

Product Name RAS Async Adapter

Installed True

PNP Device ID Not Available

Last Reset 11/17/2004 6:37:19 AM

Index 2

Service Name AsyncMac

IP Address Not Available

IP Subnet Not Available

Default IP Gateway Not Available

DHCP Enabled False

DHCP Server Not Available

DHCP Lease Expires Not Available

DHCP Lease Obtained Not Available

MAC Address Not Available

Service Name Not Available
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Name [00000003] WAN Miniport (L2TP)

Adapter Type Not Available

Product Name WAN Miniport (L2TP)

Installed True

PNP Device ID ROOT\ MS_L2TPMINIPORT\ 0000

Last Reset 11/17/2004 6:37:19 AM

Index 3

Service Name Rasl2tp

IP Address Not Available

IP Subnet Not Available

Default IP Gateway Not Available

DH CP Enabled False

DHCP Server Not Available

DHCP Lease Expires Not Available

DHCP Lease Obtained Not Available

MAC Address Not Available

Service Name Rasl2tp

Driver ¢\ winnt\ system32A drivers\ rasl2tp.sys (52112,
5.00.2195.6655)

Name [00000004] WAN Min iport (PPTP)

Adapter Type Wide Area Network (WAN)

Product Name WAN Miniport (PPTP)

Installed True

PNP Device ID ROOT\ MS_PPTPMINIPORT\ 0000

Last Reset 11/17/2004 6:37:19 AM

Index 4

Service Name PptpMiniport

IP Address Not Available

IP Subnet Not Ava ilable

Default IP Gateway Not Available

DHCP Enabled False

DHCP Server Not Available

DHCP Lease Expires Not Available

DHCP Lease Obtained Not Available

MAC Address 50:50:54:50:30:30

Service Name PptpMiniport

Driver ¢\ winnt \ system32 drivers\ raspptp.sys (48464,
5.00.2195.6711)
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Name [00000005] Direct Parallel

Adapter Type Not Available

Product Name Direct Parallel

Installed True

PNP Device ID ROOT\ MS_PTIMINIPORT\ 0000

Last Reset 11/17/2004 6:37:19 AM

Index 5

Service Name Raspti

IP Address Not Available

IP Subnet Not Available

Default IP Gateway Not Available

DHCP Enabled False

DHCP Server Not Available

DHCP Lease Expires Not Available

DHCP Lease Obtained Not Available

MAC Address Not Available

Service Name Raspti

Driver c\ winnt \ system32 drivers\ raspti.sys (16880,
5.00.2146.1)

Name [00000006] WAN Miniport (IP)

Adapter Type Not Available

Product Name WAN Miniport (IP)

Installed True

PNP Device ID ROOT\ MS_NDISWANIP \ 0000

Last Reset 11/17/2004 6:37:19 AM

Index 6

Service Name NdisWan

IP Address Not Available

IP Subnet Not Available

Default IP Gateway Not Available

DHCP Enabled False

DHCP Server Not Available

DHCP Lease Expires Not Available

DHCP Lease Obtained Not Available

MAC Address Not Available

Service Name NdisWan

Driv er ¢\ winnt \ system32 drivers\ ndiswan.sys (93360,

5.00.2195.6699)
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Silk Test Management Workstation

OS Name Microsoft Windows XP Professional
Version 5.1.2600 Service Pack 1 Build 2600
OS Manufacturer Microsoft Corporation

System Name IBM-T-TEST

System Manufacturer IBM

System Model 843398U

System Type

X86-based PC

Processor x86 Family 15 Model 2 Stepping 9 Genuinelntel
~2793 Mhz
Processor x86 Family 15 Model 2 Stepping 9 Genuinelntel

~2793 Mhz

BIOS Version/Date

IBM 2AKT39AUS, 5/20/2004

SMBIOS Version

2.31

Windows Directory

C:\ WINDOWS

System Directory

C:\ WINDOWS\ System32

Boot Device

\ Device\ HarddiskVolumel

Locale

United States

Hardware Abstraction Layer

Version = "5.1.2600.1106 (xpsp1.02082820)"

User Name

IBM-T-TEST\ sa

Time Zone

Eastern Standard Time

Total Physical Memory 256.00 MB

Available Physical Memory 73.66 MB

Total Virtual Memory 1.24 GB

Available Virtual Memory 720.55 MB

Page File Space 1,010.23 MB

Adapter

Name [00000001] Intel(R) PRO/100 VE Network
Connection

Adapter Type Ethernet 802.3

Product Type Intel(R) PRO/100 VE Network Connection
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Silk client workstations 1 -10

OS Name Microsoft(R) Windows(R) Server 2003,
Enterprise Edition

Version 5.2.3790Build 3790

OS Manufacturer Microsoft Corporatio n

System Name CLIENT6

System Manufacturer IBM

System Model eserver xSeries 335[867621X}

System Type X86-based PC

Processor x86 Family 15 Model 2 Stepping 7
Genuinelntel ~3056 Mhz

Processor x86 Family 15 Model 2 Stepping 7
Genuinelntel ~3056 Mhz

BIOS Version/Date IBM -[T2E122AUS1.05}, 3/27/2003

SMBIOS Version 2.3

Windows Directory C:\ WINDOWS

System Directory C\ WINDOWS\ system32

Boot Device \ Device\ HarddiskVolumel

Locale United States

Hardware Abstraction Layer Version = "5.2.3790.0 (srv03 tm.030324
2048)"

User Name Not Available

Time Zone Eastern Standard Time

Total Physical Memory 4,096.00 MB

Available Physical Memory 3.55GB

Total Virtual Memory 9.57 GB

Available Virtual Memory 9.05 GB

Page File Space 5.71 GB

Adapter

Name [00000001] Broadcom NetXtreme Gigabit
Ethernet

Adapter Type Ethernet 802.3

Product Type Broadcom NetXtreme Gigabit Ethernet

Installed Yes
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.NET details, Version, and Configuration

.NET 1.1 (Microsft. NET\ Framework\ v1.1.4322)

s

Default WebSite Performace TAB set to unlimited

Home Directory TAB Read and Write are checked and Scripts Only are enabled.

JBoss Details, Version, and Configuration

Defaults were used

WebLogic Details, Version, and Configuration

Configured remote start option from admin con sole for both managed servers to
have following JVM options -Xms:1536m-Xmx:1536m¢Xn=80m

Created a JDBC Connection Pool on SP1 for DB2 Type2 driver and for SP3 instance
Type4 Driver and deploy it to both managed servers. The database was CTLWLS1.

Created a data source with this connection pool and deployed to both managed
servers.

Changed default settings for the db connection pool: Initial 10, Max 200 and
Increment by 1. Statement Cache set to 100

Change the default Execute Threads to 25 for both manayed servers. This is
recommended by BEA for production environment. This can be done from
Configuration -General tab of the Admin console.

WebSphere Details, Version, and Configuration

WAS configuration parameter changes.

Accessed the WebSphere Admin Corsole via a browser

Create the JAAS security sa

Create JDBC Resource DB2 Universal DataSource (XA)

Create a DataSource with the following parameters.

Name: BarDan BankDataSource

JNDI Name: jdbc/BarDan BankDataSource

Adjusted the Connection Pools to a max=300 min=100

Custom Properties changed the database name from sample to ctlbnk01

DBMS Considerations: DB2 Details, Version, and Configuration

DB2 UDB 8.1 Fixpack 4 Server and ServeRaid 7.&ere used.

Note: These changes were automatically generatedusing the DB2 UDB 8.1 automatic
tuning wizard. DB2 was further allowed to use all memory .
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update dbm cfg using MAXAGENTS 510;

update dbm cfg using INTRA_PARALLEL -1;

alter bufferpool IBMDEFAULTBP SIZE -1,

update db cfg for CTLBNKO1 using DFT_QUERYOPT 2;
update db cfg for CTLBNKO1 using BUFFPAGE 20000;
update db cfg for CTLBNKO1 using LOGBUFSZ 1024;
update db cfg for CTLBNKO1 using DBHEAP 800;

update db cfg for CTLBNKO1 using LOCKLIST 3070;
update db cfg for CTLBNKO1 using CHNGPGS_THRESH 40;
update db cfg for CTLBNKO1 using NUM_IOCLEANERS 8;
update db cfg for CTLBNKO1 using NUM_IOSERVERS 2;
update db cfg for CTLBNKO1 using AVG_APPLS 1;

update db cfg for CTLBNKO1 using LOGFILSIZ 2048;
update db cfg for CTLBNKO1 using LOGPRIMARY 10;
update db cfg for CTLBNKO1 using LOGSECOND 2;
update db cfg for CTLBNKO1 using MINCOMMIT 25;
commit;

connect reset;

terminate;

EOOOI EUwUOWUUEET kYOwUUT UwUEwWUUDOT wbd

update dbm cfg using MAXAGENTS 510

update dbm cfg using INTRA_PARALLEL -1

alter bufferpool IBMDEFAU LTBP SIZE-1

update db cfg for trade50k using DFT_QUERYOPT 2
update db cfg for trade50k using BUFFPAGE 204800
update db cfg for trade50k using LOGBUFSZ 1024
update db cfg for trade50k using DBHEAP 10240
update db cfg for trade50k using LOCKLIST 3070
update db cfg for trade50k using CHNGPGS_THRESH 40
update db cfg for trade50k using NUM_IOCLEANERS 8
update db cfg for trade50k using NUM_IOSERVERS 2
update db cfg for trade50k using AVG_APPLS 1

update db cfg for trade50k using LOGFILSIZ 2048
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update db cfg for trade50k using LOGPRIMARY 10
update db cfg for trade50k using LOGSECOND 2
update db cfg for trade50k using MINCOMMIT 25

commit

connect reset
Terminate

db2 => get db cfg

Database Configuration for Database

Database configuration release level
Database release level

Database territory

Database code page

Database code set

Database country/region code
Dynamic SQL Query management
Discovery support for th is database
Default query optimization class
Degree of parallelism

Continue upon arithmetic exceptions
Default refresh age

Number of frequent value s retained
Number of quantiles retained
Backup pending

Database is consistent

Rollforward pending

Restore pending

Multi -page file allocation enabled
Log retain for recovery status

User exit for logging status

Data Links Token Expiry Interval (sec)
Data Links Write Token Init Expiry
Intvl

Data Links Number of Copies

Data Links Time after Drop (days)
Data Links Token in Uppercase
Data Links Token Algorithm

= 0x0a00

= 0x0a00

=US

=1252

= IBM-1252

=1

(DYN_QUERY_MGMT) = DISABLE
(DISCOVER_DB) = ENABLE
(DFT_QUERYOPT) =2
(DFT_DEGREE) =1
(DFT_SQLMATHWARN) = NO
(DFT_REFRESH_AGE) =0
(NUM_FREQVALUES) =10
(NUM_QUANTILES) = 20
=NO

=NO

=NO

=NO

=NO

=NO

=NO

(DL_EXPINT) = 60
(DL_WT_IEXPINT) = 60

(DL_NUM_COPIES) = 1
(DL_TIME_DROP) = 1
(DL_UPPER) = NO
(DL_TOKEN) = MACO
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Database heap (4KB) (DBHEAP) = 10240

Size of database shared memory (4KB) | (DATABASE_MEMORY) = AUTOMATIC
Catalog cache size (4KB) (CATALOGCACHE_SZ) = 332

Log buffer size (4KB) (LOGBUFSZ) = 1024

Utilities heap size (4KB) (UTIL_HEAP_SZ) = 92630

Buffer pool size (pages) (BUFFPAGE) = 20000

Extended storage segments size (4KB) | (ESTORE_SEG_SZ) = 16000

Number of extended storage segments | (NUM_ESTORE_SEGS) =0

Max storage for lock list (4KB) (LOCKLIST) = 3070

Max size of appl. group mem set (4KB) | (APPGROUP_MEM_SZ) = 30000
Percent of mem for appl. group heap (GROUPHEAP_RATIO) =70

Max appl. control heap size (4KB) (APP_CTL_HEAP_SZ) =128

Sort heap thres for shared sorts (4KB) | (SHEAPTHRES_SHR) = (SHEAPTHRES)

Sort list heap (4KB)

SQL statement heap (4KB)

Default application heap (4KB)
Package cache size (4KB)
Statistics heap size (4K8)

Interval for checking deadlock (ms)
Percent. of lock lists per application
Lock timeout (sec)

Changed pages threshold

Number of asynchronous page
cleaners

Number of 1/O servers

Index sort flag

Sequential detect flag

Default prefetch size (pages)
Track modified pages

Default number of containers

Default tablespace extentsize (pages)

Max number of active applications

Average number of active applications

Max DB files open per application
Log file size (4KB)

Number of primary log files
Number of secondary log files
Changed path to log files

(SORTHEAP) = 253
(STMTHEAP) = 2048
(APPLHEAPSZ) = 256
(PCKCACHESZ) = 633
(STAT_HEAP_SZ) = 4384
(DLCHKTIME) = 10000
(MAXLOCKS) = 77
(LOCKTIMEOUT) = -1
(CHNGPGS_THRESH) = 40
(NUM_IOCLEANERS) = 8

(NUM_IOSERVERS) = 2
(INDEXSORT) = YES
(SEQDETECT) = YES
(DFT_PREFETCH_SZ) = 32
(TRACKMOD) = OFF
=1

(DFT_EXTENT_SZ) = 32
(MAXAPPLS) = 200
(AVG_APPLS) = 1
(MAXFILOP) = 64
(LOGFILSIZ) = 25600
(LOGPRIMARY) = 10
(LOGSECOND) = 2
(NEWLOGPATH) =
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Path to log files

Overflow log path

Mirror log path

First active log file

Block log on disk full

Percent of max active log space by
transaction

Num. of active log files for 1 active
uow

Group commit count

Percent log file reclaimed before soft
chckpt

Log retain for recovery enabled
User exit for logging enabled

Auto restart enabled

Index re-creation time

Default number of loadrec sessions
Number of database backups to retain
Recovery history retention (days)
TSM management class

TSM node name

TSM owner

TSM password

= E\ DB2Logs\ ctlbnk01\
(OVERFLOWLOGPATH) =
(MIRRORLOGPATH) =

(BLK_LOG_DSK_FUL) = NO
(MAX_LOG) =0

(NUM_LOG_SPAN) =0

(MINCOMMIT) = 25
(SOFTMAX) = 69

(LOGRETAIN) = OFF
(USEREXIT) = OFF
(AUTORESTART) = ON
(INDEXREC) = SYSTEM (ACCESS)
(DFT_LOADREC_SES) =1
(NUM_DB_BACKUPS) = 12
(REC_HIS_RETENTN) = 366
(TSM_MGMTCLASS) =
(TSM_NODENAME) =
(TSM_OWNER) =
(TSM_PASSWORD) =

DBMS Considerations: SQL Server Details, Version, and Configuration

Defaults were used on SQL Server 2000 SP3A Server (and Client Tools).

ServeRaid 7.0 was used.

Software Technical Detalils

Silk Performer Agent Software

1

=A =4 =4 =
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=A = =4 =4 4 4 -4 -4 4 -4 -4 -4 -4 -4 -4 -4 -4

Windows Server 2003 Software

Windows Server 2003 Support Tools

ASP.NET Framework Version v1.1.4322

Hot fix KB 819696, 823559, 824105, 824146, 828750
Adobe Acrobat 5.0

IBM HTTP Server 1.3.26.2

DB2 UDB EE 8.1.0

DB2 Run-Time Client 8.1.0

IBM WebSphere Application Server 5.1.1

IBM WebSphere EMPS Version 2.1

IBM WebSphere MQ 5.30.0

SQL Server 2000

Windows Services for UNIX version 7.0.1.1701.1
Norton Antivirus Corporate Edition V 7.61.00.942
Server RAID Manager V 5.11.05

Windows Resource Kit Tools Version 5.2.3790
Windows Server 2003 Administration Tools Pack Version 5.2.3790

Application Server Software Configuration (use is test -dependant)

=A =/ =4 =4 -4 -4 -4 -4

WebSphere Application Server Deployment Manager 5.1

JBoss 3.2.2

Tomcat

JDK Version j2sdk1.4.1_03

WebLogic Platform

Apache Server 2.0.44 Or Apache Server 1.3.27

Windows Resource Kit Tools Version 5.2.3790

Windows Server 2003 Administration Tools Pack Version 5.2.3790
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Database Server Software Configuration
Windows Advanced Server 2000 SP3

Adobe Acrobat 5.0

DB2 UDB EE 81.0

IBM HTTP Server 1.3.26.2

IBM WebSphere Application Server 5.0

SQL Server 2000

Tight VNC 1.2.3

Windows 2000 Resource Kit Version 5.0.2092.1
Windows Services for UNIX Version 7.0.1701.1
Server RAID Manager 5.11.05

=A =/ =/ =4 4 -4 -4 -4 - -4
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Appendix C

Tuning Parameters

JBossTuning Changes from Default Configuration
71 Installed the SUN Java 1.4 1 07 SDK and JRE in CSun directory.

1 Installed JBoss with BarDan Bank Standlone configuration in C:\ JBoss. This was
installed from the zipped version of the configured installation in C: \ Siva-
repo\ jboss.

1 Edited the db2-ds.xml file to point to the database CTLJBOL1.

.Net Tuning Changes from Default Configuration

371 wbOUI OUWPEUWUOWOOEDPI awlT 1 wEOOI PT UUEUDPOOWEEU
performance. No substantial tuning exercise was conducted in any test. All tuning

parameters are specified in the appendices to this report.

Flat

The flat configuration did not have any specific tuning changes.

3-Tier

The .NET implementation presented specific design choices. If we maintained the tiered
architecture for security, the next decision was how to remote call between the tiers.
.NET remoting chosen as it is the vendor default option.

WebLogic Tuning Changes from Default Configuration

1 Changed default settings for the db connection pool: Initial 10, Max 200 and
Increment by 1. Statement Cache set to 100

1 Change the default Execute Threads to 25 for both managed servers. This is
recommended by BEA for production environment. This can be done from
Configuration -General tab of the Admin console.

WebSphere Tuning Changes from Default Configuration
1 Adjusted the Connection Pools to a max=300 min=100
1 Custom Properties changed the database name from sample to ctlbnk01

1 Adjusted the following parameters for the default server

Edison: Middleware Performance Comparison White Paper Page49



MEDISON
Group

1 Web Container thread pool mi n=50 Max 100

1 Process Definition ¢ Java Virtual Machine size min = 1280 max 1536
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