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Some testers can remember performance
tests in which functional test scripts were
executed manually whilst stopwatches were
used to record the response times. It was a
little inaccurate maybe, but a good record of
the ‘perceived’ user experience and all that
was actually needed at that time in internal
non-critical application with a small number of
users. The need has changed.

All applications must support the intended
number of users conducting their normal oper-
ations. They must support future increases in
users and volumes of transactions above the
normal level. With web sites, web applications
and GUI applications, the complexity of these
kinds of architectures adds to the difficulty in
achieving this.

Some high-profile web site failures illus-
trate the results of going live without sufficient
performance testing.

1999: Dell UK e-commerce web site

Dell’s reputation for e-commerce excel-
lence came under attack after tests showed
that, in more than a third of cases, its home
page failed to download. Research on the
performance of Dell’s UK e-commerce site
showed that in 36 per cent of cases the page
failed to download first time. Most browsers
will cover up this problem by automatically
retrying, but this meant download times for
end users could be extended by around 15
seconds.

2001: TD Waterhouse Investor Service Inc

The New York Stock Exchange fined TD
Waterhouse Investor Services Inc. $225,000
and censured it for problems related to web
site failures that temporarily stopped it from
filling online stock orders and inadequate
customer service related to the outages. The
USA’s second-largest discount broker was
unable to process online customer orders on 33
different trade days between November 1998
and April 2000. The web site failures ranged
from 2 minutes to 1 hour and 51 minutes.

Performance testing will identify whether
the application will meet defined user
performance requirements. However perform-
ance testing alone will not:

• ensure the application meets user
performance expectations 

• reduce application development costs

• improve long-term planning

• raise profile/image of a company or
organisation

• reduce maintenance costs

• increase the usability of the system.

What is performance engineering?

While a simple performance test starts from
the user view of the application, performance
engineering starts from an architectural view
and looks at the application software, applica-
tion architecture, hardware services, operating
system services and network components and
uses that analysis to design the performance
tests (ie to prove the architecture). It targets
areas of poor performance and fine-tunes the
system, the system architecture and the
production environment until required
response times are achieved. 

Performance engineering is not just a series
of tests conducted in isolation by performance
testers. It must begin with a realistic appraisal of
likely performance requirements, and an assess-
ment of the accuracy of this appraisal. It follows
a structured process which involves perform-
ance testers, developers, architects, database
administrators, network administrators, as well
as many others, working together as a team to
optimise performance and to prepare a plan to
deal with unanticipated demand.

Some high-profile web site failures illus-
trate the results of going live with outstanding
performance issues. For example:

2002: UK Government Public Records
Office 1901 Census web site

The site collapsed on the first day of use,
the implementers had underestimated the use
by individuals, and the site was off-line for

several months whilst the problems were
resolved.

2002: Nectar consumer reward card
application web site

The on-line application system fell over
due to unprecedented demand, customers
could not register for the new card, and the
web site was offline for several weeks.

Following a performance engineering
approach would have ensured at the very least
that these companies had an action plan in
place for when defined user requirements
were exceeded.

To ensure the success of the performance
engineering process an overall performance
engineering approach needs to be adopted.

Figure 1: performance engineering approach

In the past, performance testing could be
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Readiness
review

Interviews and
investigation

Requirements
definition

Performance
modelling
workshops

Performance
model

definition

Test
approach
definition

Tools and
technology
definition

Tool evaluation,
selection and

implementation

Test
environment

implementation

Test
implementation

Component-
based

performance
analysis Test

execution and
measurement

Analysis,
interpretation
and reporting

No more plug
and pray
RelQ’s Managing Consultant Angela Edwards says performance

engineering has replaced “plug and play” performance testing



July 2004 Professional Tester • www.professionaltester.com 17

for example:

• the response times of various functions

of an application or system

• how many simultaneous users a system

will support with acceptable response

times

• how a system will fail under a heavy

load.

By contrast, and in addition to this,

performance engineering:

• identifies and eliminates performance

bottlenecks

• determines the optimum system config-

uration

• supports forward planning for technical

infrastructure capacity to support the

projected application and business

growth

• enables optimal use of existing techni-

cal infrastructure and can lead to

reduced support costs

• improves technical infrastructure

investment decision making

• ensures performance and availability

to increase user satisfaction and

productivity

• reduces system configuration costs

• reduces application development costs

• increases the usability of the system.

Cost savings can be realised when perform-

ance engineering is conducted throughout the

software development life cycle (SDLC). This

leads to less performance tuning and an opti-

mised hardware configuration, which means

less development effort and a reduced need for

future change.

Changes to functionality during the SDLC

by their very nature fall outside performance

engineering and new performance baselines

will be taken as reference points for further

performance tuning.

The bottom line is that performance engi-

neering will:

• reduce costs

• protect the corporate image and avoid

embarrassment, lost customers and lost

revenue

• provide potential to increase profits

(more customers, more transactions)

• ensure customer satisfaction.

Performance engineering is an iterative

structured process.

Figure 2: performance engineering process

Three key areas to consider when conduct-
ing performance engineering rather than
performance testing are:

• analysis of the application architecture
and design of performance tests

• analysis of the performance test results

• performance tuning.

Analysis of the application architecture

Performance engineering requires a thor-
ough understanding of the architecture of the
application and the environments in which it
exists. The objective of this is to identify areas
where the architecture and technologies could
generate bottlenecks in performance.

A key step is to identify which performance
testing tool will provide best coverage of the
entire system and technologies, and will
provide data from the correct points in the
system for later analysis. Other performance
metrics will also be obtained from the various
logging and data capturing services inherent in
the system, such as the web server logging
facilities and OS-level performance monitor-
ing tools. These obtain information about what
the system is doing and how it behaves under
the load it experiences. 

The application architecture is the organisa-
tion of the system, the services that are provided
by the hardware, operating system, application
software and supporting services and how those
services interact. Performance engineering is
crucial to ensuring that all the elements and
components of the system architecture work
together effectively and efficiently to provide
the required level of performance. This includes
but is not limited to:

• application software

• operating system software (including
RDBMS)

• servers (including web, Application,
Database, Load balancing)

• legacy technologies

• web technologies

• client PCs

• Internet, networks and network
connections (Including routers,
switches, firewalls)

• terminal services and server
applications.

The performance capacities of individual
components within each tier must be consid-
ered. Based on the application or system
architecture it may be decided that perform-
ance testing will only penetrate a certain
distance into the system stack. Typically this
might happen if a system is made of major
components, some of which communicate
by way of batch processes. In these
instances testing normally stops before the
batch process.

This does not mean that testing should not
cross these boundaries, merely that different
concepts and different performance targets
would be required.

A factor in effective performance testing
is the test environment. We draw conclu-
sions from the interaction between the
application and its test environment. If the
test environment is different from the actual
production environment, the differences
must be noted to ensure that performance in
production can be adequately predicted.
Obviously a ‘like live’ environment is
preferable as this makes comparisons easier.
If the test environment is very different from
the production environment, it becomes
difficult to draw valid and objective conclu-
sions about the application performance.

Analysis of the test results

Working through the performance issues
model using structured iterations of plan-test-
analyse-fix & tune-test-analyse, as described
in figure 2, allows identification and rectifica-
tion of the fundamental issues limiting
performance and growth of the system.

While each performance test is unique,
most will include metrics for five key areas of
user end-to-end performance:

• throughput: the average rate at which a
web application processes requests

• latency/propagation speed: the time
delay involved in transmitting data over
a network. It is quantified as the
amount of time it takes for a data
packet to travel from one designated
point on a network to another

• delay: processing overheads
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• timing points: the start and stop of the
‘timing’ being tested, eg logon, submit
order, view order details

• response times: the amount of time the
system needed to complete the actions
defined between the start and stop of
the timing points.

Results obtained from performance test
tools can be used in conjunction with results
obtained directly from the system. These tests
are designed to find subtle performance issues,
such as memory leaks, caching issues and
database locking. Results obtained directly
from the system may be collected from various
sources including:

• application logs

• server monitoring packages (such as
PerfMon, Websphere Resource
Analyser, etc.)

• database monitoring packages (such as
SQL Centric, NETIQ)

• network monitoring tools (such as
Netmetrix, Network Performance
Manager, CISCOWorks).

Performance tuning

The performance tuning team will analyse
the results collected, identify causes, and
isolate bottlenecks. A bottleneck is defines as
any factor that limits system performance.
Performance monitoring data can only suggest

possible bottlenecks; hard-boiled analysis and
real detective work is necessary to identify
causes. Once a bottleneck is identified, the
performance tuning team can then optimise
applications, upgrade hardware, or employ
caching strategies to get the required perform-
ance improvements.

Performance bottlenecks may arise when
multiple users need to access a common
resource. For example, if the site depends on a
single, common database, then the speed of
data access could become an issue if the data-
base queries are not efficient. Incorrect use of
multi-threading in web applications can be
another problem. Excessive disk access or
memory leaks may also cause problems.

It is important to note that performance
tuning activities vary from component to
component, for example:

• the tuning required to resolve a CPU or
memory leak issue may include the
addition of system resources and /or
configuration changes to reduce load

• a bottleneck in disk capacity may
require re-organisation and/or deletion
of data to free space

• HTML page compression using ZLIB
compression algorithm or similar to
reduce the network traffic

• proxy servers, especially when careful

attention to traffic flow permits use of a

cascading hierarchy

• adding a mirrored server

• installing the largest, fastest disk drives

possible: after CPU and memory, disk

access is the next powerful determinant

of web server performance

• increasing the network bandwidth

• data caching.

Conclusion

Failure due to performance issues is not an

option and going live without conducting

performance testing is foolhardy at best and

extremely costly at worst.

Historically, performance testing and

performance tuning have been completely

separate activities, with performance testers

working in isolation, running tests and produc-

ing reports on their results. This is no longer

enough. We need performance engineering

teams working together in concurrent engi-

neering mode, to ensure that the system

performs as required. Performance testers

working in these teams are not just testers.

They are performance engineers. PT
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