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One of the key purposes and benefits of Agile development processes (“Agile”) is that 
they emphasize working software as the primary measure of progress. To ensure that 
the current state of the software is working, every iteration includes unit and acceptance 
testing. 

Many organizations report that, following the adoption of Agile, the quality of their 
released systems has been improved.  

When talking about ‘quality’ in this respect, the focus is solely on functionality; non-
functional quality, and particularly the ability of the application to perform and scale at times of peak usage, is excluded from 
testing that occurs within iterations. 

The main reason for excluding this type of testing is that performance tests have traditionally required weeks to set-up and 
hence the popular belief is that there is no time for performance testing within an Agile project’s iterations. 

Why is this a problem?  
Let us presume that an Agile project’s iterations last 3 weeks and needs 10 iterations before enough software has been 
developed and signed off to form a release to the business/client. 

Following the commonly believed approach that the only time to performance test applications delivered by Agile projects is just 
before the software is released, that would mean that the performance testing would occur 30 weeks after the first line of code 
was written. In addition, using traditional performance test tools, the performance test project itself could easily take 4 weeks to 
deliver.  

So, 34 weeks after the first line of code was written, and therefore potentially the first ‘performance defect’ implemented into the 
code base, the problems caused by the defect would be detected. Of course it is highly unlikely that the first day of coding would 
implement problems, but it is definitely feasible that defects could be implemented in the first 3 or 4 iterations; many weeks, and 
potentially months, before the first round of performance testing delivers the ‘bad news'. 

The obvious risk with the above, and an all too common approach, is that performance defects discovered towards the end of 
the project, long after they were implemented, can significantly delay the actual project delivery. Identifying and fixing the 
problems will often require significant amounts of unscheduled effort. 

If the software’s purpose was to reduce the business’ costs or drive more revenue, problems discovered at such a late stage will 
delay the business receiving the benefits the software was meant to deliver. 

Some of you may be thinking that it’s not your fault, as performance testing is not possible during the main part of an Agile 
project. This statement is correct when referring to traditional performance testing tools that require extensive tool experience, 
and a large amount of time and effort to write and maintain test scripts. 

So, the widely accepted conclusion is that Agile projects have to live with the fact that they run the risk of finding major 
performance or scalability bottlenecks late in the project and, if performance issues are identified, project delivery timescales 
and budgets will slip, possibly significantly. 

A solution exists  
Within the last year or so a new breed of performance testing tool has appeared and has quickly gained significant numbers of 
adopters. The new tools are innovative, easy to use and reduce performance testing timescales from weeks to days.  

Adoption of one of these tools into the Agile development process allows performance testing to be treated with the same 
importance as unit and acceptance testing, and integrated into every iteration of the project. By doing this, projects ensure that 
at the end of the development, any performance problems detected will be due to infrastructure software configuration or 
hardware limitations as they will know that their application software contains no performance defects. Therefore, any detected 
problems will be much quicker and more straightforward to correct and any knock-on delay to the software’s release will be 
minor. 

The new tools all share similar attributes and it is important that any chosen tool provides the following features: 

As little scripting as possible. Scripting is effectively programming and means the tester spends most of their time writing code. 
Test scripts can contain defects of course, so the scripts themselves need to be tested, corrected and retested before the 
performance test can be executed. 

By choosing a tool that requires as little scripting as possible – with some tools requiring zero scripting - the complexity and 
effort associated with setting up a performance test are significantly reduced. 

Easy to learn. Removing the need to program test scripts greatly simplifies the task of establishing a performance test; however, 
some of the new tools do this better than others. These tools also try to remove the need for formal training. By choosing a tool 
that is easy to learn, more of your Agile project team can be involved in performance testing and expert resource scheduling 
challenges are no longer an issue. 

Quick to use. A requirement for testing within an Agile project iteration is that the time to update the test assets (from those used 
in the previous iteration), repeat the test and analyze the results needs to be as short as possible. The new breed of tools often 
allow this to be achieved in a matter of hours whereas traditional tools would require many days or weeks to do the same – and 
that’s presuming a tool expert was available! 

Encourage correct testing. Why do systems that have apparently been properly performance tested still fail when user load 
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peaks? The answer is simple. The performance tests executed did not simulate the way the application would be used by the 
real users. It is therefore imperative that any tool chosen allows the tester to correctly and fully simulate everything the real world 
user will do. Only by correctly testing an application can the test results be trusted and the decisions to release the software 
made with confidence. 

Easy maintenance. In the example project used above, a performance test would be run at iteration end, every 3 weeks. Agile 
processes actively encourage major changes in requirements and therefore any selected tool should allow test assets to be 
updated easily and quickly.  

Immediate diagnosis of problems. When testing identifies poor performance or scalability bottlenecks, it is imperative that you 
can quickly identify the real underlying causes (as opposed to the symptoms) of the problem. Therefore, a selected tool must 
also monitor ‘deeply’ into your system and provide a mechanism for quickly correlating performance problems and the monitor 
data to identify the true underlying cause(s).  

Performance testing within the Agile process  
So, how do you now implement performance testing within the Agile process with a performance testing tool that can correctly 
simulate how real users will interact with the software, is easy enough for many Agile team members to use, and allows rapid 
configuration, execution and analysis of performance tests? 

If we again consider the example above – a 10 iteration Agile project with each iteration lasting 3 weeks - the goal is to treat 
performance testing with the same importance as unit and acceptance testing and therefore to execute a correct performance 
test at the end of every iteration. 

The initial test would be at the end of the first iteration when only a small amount of software will have been developed; of 
course this may be the implementation of the applications architecture which is very important software as it will affect every 
business transaction subsequently developed. It doesn’t actually matter how much code has been developed – it should be 
performance tested. 

Using your new breed of performance testing tool, within approximately a day, the test environment (see below) can be 
configured, the tool installed, the initial ‘test scripts’ developed (of course you want to be scripting as little as possible) and a 
performance test executed. 

Then, as part of every subsequent iteration, it will be literally a matter of hours to update the test assets and repeat the tests. 

But what about the test environment? 
It is often stated that performance tests must be executed on environments as similar to the production system as possible. This 
is correct for system performance testing (where the system includes the hardware and layered software as one item), but is not 
the case for application performance testing. 

To quickly jump into some performance testing theory, there are four main reasons a system will fail to perform under peak load: 
the hardware is insufficient, the infrastructure software (database management systems, web servers, etc.) is not up to the job, 
the infrastructure software is incorrectly configured, or performance defects exist within the application code. 

These causes are placed in the order they are least likely to occur i.e. very rarely nowadays are performance problems due to 
insufficient hardware resources and, conversely, the most common cause for poor performance is application code. In addition, 
in our experience of testing literally thousands of application releases for hundreds of organizations, the vast majority of 
application performance defects are identified with a simulated load of between 50 and 100 concurrent users. 

Using this knowledge, it is obvious you don’t need hardware as powerful as your production servers. It does however makes 
sense to have the same infrastructure software in your test environment as will be installed in production. 

Therefore, the test environment during an Agile project can consist simply of allocating two developer machines for the period of 
the test – one will host the performance testing tool and the other the latest build of the application. Alternatively, a couple of 
average specification desktop machines can be dedicated for this purpose for the duration of the project. The key point is that 
you do not need anywhere near the specification of the machines in your production environment. 

No excuses  
Agile processes promote regular testing and the goal of every iteration is to produce working software. Up until recently it has 
been believed that it was impossible to adopt performance testing within the project’s iterations, and hence when it was stated 
that software was ‘working’, a ‘subject to performance testing’ caveat had to also be used. 

The potentially high cost drawback of this approach was that performance testing was deferred until near the end of the project, 
and any problems detected during testing at this point often caused significant delays to the software being released and 
required extra effort and cost to fix. Of course, any benefits the business would receive from the software being released on time 
would be delayed as well. 

Today, however, there is a new breed of performance testing tools available; the tools are lower cost, easy to learn and 
significantly quicker to use. These benefits mean the tools can be used within Agile iterations without delaying the projects, there 
is no need to hire or ‘borrow’ tool experts, and the danger of performance defects causing significant problems later in the 
project is eradicated. 

Case Study: StressTester™ in action  
One of the new breed of performance testing tools available is StressTester™ from Reflective Solutions. The tool was designed 
from first principles to be easy and quick to use but still allow organizations to correctly test their applications and understand the 
causes for any problems identified. Independent performance testing consultancies and adopting organizations have stated that 
the latest releases of StressTester™ are suitable for adoption into Agile projects; the time to configure and execute performance 
tests has been reduced from weeks to hours. 

So let’s look at StressTester™ in action and see how it helps the Agile project team configure and execute performance tests, 
and understand the causes for any performance problems, with no specialist tool experience and minimal associated effort. 

No test scripts! Everything you need to do to correctly simulate real world users interacting with your software is configured 
within a single innovative GUI and you are never required to write a single line of test script. 

The GUI is split into four workspaces. The majority of the time saving compared to traditional tools is in the User Journey 
workspace (a User Journey is a simulated business transaction) as there is no need for any scripting. 

In this workspace (see Figure-1) the GUI presents a tree view of the User Journey with icons depicting key information. 
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Figure-1: Properties of a Step 

Clicking on a step (a web page or a request within a web page) shows the details about the selected item (see Figure-2) 
represented as fields on a screen. 

 

Figure-2: Easy to Navigate Tree View.png 

 
In-tool wizards exist for changing recorded data into parameters, selecting data from application responses to use in subsequent 
requests (e.g. the item from the search results your simulated user will view in more details), varying the user’s flow through the 
User Journey (there are three ways to check out of Amazon.com and if you did not simulate them all, your test would be 
incorrect and you may not discover hidden application performance defects) and many more commonly required features. 

Easy to learn. The free online StressTester™ learning centre takes between 4 and 8 hours to complete and consists of various 
tutorials. 

In addition, there are over 20 in-tool context sensitive ’Show Me’ videos; when on a screen and needing assistance, simply click 
the ‘Show Me’ button and a list of applicable videos is displayed (see Figure-3). 

 

Figure-3: In Tool Video Tutorials 

You can then watch the video(s) of interest and will understand how to proceed with configuring your performance test. 

Therefore, any member of the Agile team, after dedicating a few hours to follow the online learning center tutorials, can now start 
to configure and execute performance tests. 
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Quick to use. Adopting organizations state that it now takes days of effort to configure and execute a performance test as 
opposed to weeks when using traditional tools. 

‘Days’ refers to full performance tests where no User Journeys already exist for the application. As you will be testing from the 
first iteration, the initial configuration is much shorter. Then, as your project proceeds through the iterations, you will maintain 
your User Journeys and probably should allow half a day’s effort per iteration to do so. 

An example of time saving in action is when you need to extract data from an application response. In the example shown in 
Figure-4, the tester wishes to extract both a book id from a web page showing a list of books (so that the next step can request 
the details of a book) and the book name (which will be used to validate the response of the request and ensure the correct 
book’s details are returned). 

 

Figure-4: Extracting Data Values from a Response 

Without any scripting, and with the ability to test the configuration without having to execute a performance test (using the ‘Run’ 
buttons shown), something that could take anywhere between 10 minutes to 4 hours to have fully working using a traditional 
tool, and which would require complex scripting, takes just a couple of minutes using StressTester™. 

Correct testing. It is no use a tool significantly simplifying the performance testing process if it does not allow you to simulate 
everything that will happen in the real world. 

StressTester™ allows you to configure all of the following (every item is as important as each other if you are going to correctly 
simulate real user behavior): 

� Scaling to the load required without the need for large injection hardware; a typical desktop will simulate 1000+ users 
� Specifying and varying sleep / think times between user requests 
� Correct handling of hidden application variables, cookies and headers automatically – in exactly the same way the 

browser does 
� Parameterization of all data that will change in the real world 
� Ability to extract data from applications responses to use in subsequent requests 
� Exact validation of application responses 
� Variation of the route a simulated user takes through the User Journey 
� Ability to simulate different browsers. Although last, this is not to be underestimated - especially for software that will be 

used by the public over the internet. Are you aware the Internet Explorer 8 can open 3 times as many connections to a 
web server than the previous version did? Potentially that is 3 times the number of concurrent requests and therefore 3 
times the total load. 

StressTester™ offers the ability to customize all of the above using intuitive screens that present the relevant fields in a logical 
order so even non-experienced performance testers are led through the thought process to ensure their User Journeys correctly 
simulate real world users. 

Easy maintenance. There are tools that are quick to initially configure but you have to repeat all or the majority of the 
configuration every time your application changes. In the Agile world this is a non-starter as we expect the application to change, 
sometimes significantly, between iterations. 

StressTester™ offers the ability to reorganize the flow of pages in a User Journey, edit what has been previously configured 
(including inserting new steps) or re-recording parts of a User Journey and replacing the equivalent in the old Journey. In 
addition, StressTester™ possesses full search/replace and copy/paste functionality, and the ability to mark one or more steps as 
re-usable between User Journeys (effectively sub-routines but without the need to write the script code). 

These features ensure adapting User Journeys for application changes is a simple and quick task. 

Immediate diagnosis of problems. If a performance testing tool tells you that a problem exists, but not the cause of the problem, 
it is no use within a fast moving Agile project. 

StressTester™ allows you to monitor deeply into the internal workings of your whole application stack including operating 
systems, database servers, Java/.NET/etc. environments, web servers and much more. 

All the monitoring information is reported in real-time during tests, and is automatically correlated with the performance test data 
by StressTester™’s analysis engine. When a performance problem occurs, you can quickly identify which monitors have 
exceeded their thresholds so you immediately know the cause for the problem(s). 

Looking at the results from a performance test of a Java application as depicted in Figure-5, it is obvious that the performance 
degraded once 25 - 30 users were simulated accessing the system (the response times of the web pages are the dark blue and 
green lines on the graph). StressTester™ has detected and automatically correlated all monitors that exceeded their 
configurable thresholds and this data is displayed on the same graph. 
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Figure-5: Identifying Cause of Problem 

The statement “we need more CPU” seems correct due to the CPU usage hitting 100% (red line) - but is actually misleading. 
The CPU exhaustion is a symptom as opposed to the underlying problem. StressTester™ has identified the correct problem; a 
high number of Java garbage collections (dark green line) caused the JVM to use excessive CPU (light blue line) and hence the 
application server’s CPU hit 100% usage. So, the problem is actually a code problem and the solution is application refactoring – 
not buying more hardware! 

Quick ROI. The cost of an application performance defect discovered late in a project depends on the effort and time required to 
identify the cause, correct the problem and retest to ensure the software now performs and scales. The effort and time 
associated with such problems is often significant and it has even been known for projects to have been completely cancelled, 
as they had a fixed delivery date and it was obvious the required refactoring meant the date was unachievable. 

Being able to adopt tools, with starting prices of a few thousand dollars, into the Agile development process provides an 
organization with the assurance that never again will a system performance test at the end of a project identify application code 
problems and require significant rework, cost and delay to implement the required solutions. 

A recognised expert in the field of web application performance and load testing, Graham Parsons is co-founder and CEO 
at Reflective Solutions, responsible for business strategy and growth. Reflective Solutions has worked with global brands, 
including Barclays, EDS, Harrods department store, JP Morgan, Nissan Motors, TNT, UBS and Vodafone, to ensure their 
applications are scalable and deliver the response times required by website users.

Graham has played a key role in improving the efficiency and effectiveness of performance testing tools, through the 
advancements of Reflective Solutions’ industry-leading product StressTester™ – an enterprise class performance testing 
tool used by global organisations to verify the performance of their mission critical systems. He is regularly invited to share 
his expertise and insight into the future of the performance testing landscape at industry conferences globally. 

Trained as a specialist in Java architecture, Graham co-founded Reflective Solutions in 1998 to offer high level strategic 
consultancy to adopters of the programming language and computing platform. In subsequent years, the company 
developed specialist knowledge in performance testing and tuning of enterprise systems before focusing on developing an 
innovative approach to the design of performance testing tools - totally removing the need for writing test scripts. 

Prior to Reflective Solutions, Graham was employed by major financial organisations including Prudential and Barclays 
Funds. Graham has an Honours degree in Computer Studies from Sheffield University. 

http://www.reflective.com 
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