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Before my entry into ThoughtWorks, I had no inkling of what Extreme Programming was or even the concept of Agile methodologies. I was very much in the realms of the Waterfall model performing testing tasks suitable to the V model, documenting the stuff that I did and dutifully emerging at the end with several bar charts. Meetings, test metrics, bug counts, documentation and test cases. After all, what else is a tester here for? 

What Were They Talking About?

I must admit having been slightly skeptical about what I gathered during my introduction to Agile as it was implemented at ThoughtWorks. As a tester, I was used to a certain ‘right’ way of doing things and here was what seemed to defy practically every rule. Here are some of the things I noticed:

· There would be a lot less documentation to pore over as a means to ‘getting acquainted’ with the system (I was okay with this). 

· There was very little documentation provided to the customer as well.  (I confess to squirming here.)  

· The testers (the QA-s) were not as fervent about the number of bugs they individually reported. 

· The whole cycle is divided into iterations that would last two weeks. I would have to sign up for the story cards I wanted to pick to test in each iteration. A story card is the rough approximation of a feature (Well, that triggered off a whole set of doubts – how would I be able to judge which was a complex feature, how would I know what a close-to-accurate-estimate would be and so on)

· Apparently, Agile had no separate design phase before coding.  This seemed to imply that the PM-s and their team of programmers would frequently change their minds and the final application that QA received would be highly confused, buggy and scrambled.

· We would get daily builds, nay, several builds a day, which would have to repeatedly uninstalled and reinstalled. The development teams write a lot of unit and acceptance tests for their code and only if they passed, a build would be created. So why did they need QA?

· Test automation scripts would have to be written while development happened simultaneously.  Again, given that there was no apparent ‘design’ happening, I imagined that all the automation scripts written for the non-existent User-Interface would have to be scrapped anyway.

· Developers would frequently Refactor their code. This seemed a nice way to improve messy code to help it cope when any change was to be made. It made me wonder – was it a justification for lack of design?

· One more thread of apprehension ran at the back of my head.  The very notion of Agile seemed a very developer-centric one. So where did the testers fit?

It was ambiguity all the way. 

Lessons Learnt

However, within a couple of months, I revisited my own queries, cynicism and uncertainties about Agile and found out that it does work, and produce remarkable results even for complex applications. 

One of the reasons I wrote this paper is a very quantitative one. I noticed that the number of bugs I reported per build was significantly less than I would have, outside of ThoughtWorks. Was that the developers had got smarter? Or was I not being good enough at my job of catching bugs? Pursuing the thought further led me to believe that there was something about the methodology that we followed at ThoughtWorks that was injecting quality into the system right from the outset.

ThoughtWorks follows the XP (Extreme Programming) model for software development.  It is one of the many methodologies grouped under the Agile (a.k.a. lightweight) approaches. I am aware that there is abundant material on Agile, but here is my understanding of it. 

Agile methodologies recognize that people have a ‘first order’ effect on software development
 and that the characteristics and capabilities of people dominate the project behaviour more than other factors.   The methodologies aim to deliver working software as quickly and frequently as possible and do not attempt to make software development a predictable process. Some prominent features of these methodologies (mentioned in the Statement of Values of the Agile Manifesto
):

· Value people over processes

· Welcome frequent business changes

· Are less disposed to churning out documentation

· Operate in collaboration with the Customer to deliver working software

One among the many plusses of Agile is that as Martin Fowler says, the “bad news” comes earlier
. Agile is iterative. Individual iterations include constant revisions of the plan to accommodate changes and to work a way out of such problems. Again, the success of any Agile project is measured not by whether it is ‘on-schedule’ or ‘on-budget’ but on how much more value the customer got and how better it is than the original plan.

Of all the Agile methodologies, XP is fairly more well-known due to the efforts by Kent Beck.  XP has four dimensions to it, which can be quickly summarized as below:

· Communication – within the team and with the customer

· Simplicity – of design, code, process etcetera 

· Feedback – to know how well each person has been doing and whether code has passed the tests

· Courage – to admit limitations and to accept challenges

A significant XP practice that I mentioned earlier is Refactoring. I now understand it as a process of improving the code without changing the way it behaves. This happens because XP believes in minimal upfront design to avoid overloading features in anticipation of a future requirement.. Perhaps the term Continuous Design
 would clarify. In XP, the design and construction of code tend to happen simultaneously. Any addition of functionality, or attempt to correct a bug in the code, could lead to refactoring it before the desired change is made. In essence, refactoring cleans up code with the least possibility of introducing bugs, makes it more readable, enhances the design code and helps preserve ‘today for tomorrow’.

Speaking Of Test-First 

XP struck me as remarkable in that it regards testing as the foundation for development. In an XP context, production code is often written by two programmers working on a single computer. This kind of pair programming leads to one level of code-and-review. There is no separate check-post from which to go back all the way in case of aberration. 

In addition, each programmer needs to write tests before any piece of production code is written. Among other tests, there needs to be one test that would fail if that part of the production code were not there. Also, every time the code is being integrated, these unit tests are run. 

Further, each time a check-in is made, the code-base needs to be integrated. The automated build process starts to create a build, subject to the condition that the Build Verification Tests pass for the new check-ins. The process helps to ensure that no untested code is checked-in Evidently, this implies that for each functionality change or addition, such tests help do away with integration hassles and the need for a separate integration phase. This is Continuous Integration in the context of XP.

Introducing The Extreme Tester!

Having said so much about the development aspects of XP, we will now proceed through the Extreme Tester’s role. Here is an illustration of the XP model
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The tester’s role commences at the Analysis stage. This is when the test planning also commences. The story cards for the iterations are obtained before the development starts. The customer picks the story cards for the iteration in order of business priority. This is further evaluated for technical feasibility by the individual developers. 

Once the story cards for the iteration are decided upon, the customer or a customer representative (known as a Business Analyst or BA) writes the narrative. Once this is done, the testers sign-up for each card and a quick plan is drawn up to estimate the test development effort in conjunction with the BA and the Iteration Manager. For each Card the user needs to come up with Acceptance Test Scenarios and then create the automation scripts.

At this stage, let me invoke a very simple example. The story card say, Card A would read: ‘ATM Withdrawal Transaction’. The narrative could be:

Card #A

ATM Withdrawal transaction – Permit user to make withdrawals

The user can withdraw cash N times, a total amount of X per day leaving a minimum account balance of M.

Preconditions:-

1. User needs to be logged in

2. The menu for the available transactions has to be displayed

Story Narrative:

Step 1

The menu is displayed:  The options enabled are

1. xxxx

2. xxxx

The user selects withdrawal as the desired transaction and is taken to the next screen

Step 2

A message is displayed with the currency denominations available in the ATM. An entry field is also made available for the user to enter the amount:

1. The user enters the amount

2. Confirm the amount 

Success Criteria:

Scenario 1 

Happy Path: The user enters the amount within the withdrawal limit

< . . . Steps . . .>

Scenario 2 

Happy Path: The user cancels the screen without providing the amount

< . . . Steps . . .>

Scenario 3 

Happy Path: The user does not confirm the amount and re-enters a new amount each time

< . . . Steps . . .>

Scenario 4 

Error Path: The user is not allowed to withdraw more than the permitted limit

< . . . Steps . . .>

Scenario 5 

Error Path: The user is not allowed to make more than ‘n’ withdrawals per day

< . . . Steps . . .>

The Tester Pesters

In the current Iteration, the developer(s) and I read up the narrative and discuss our understanding of the functionality with the BA. The BA provides some of the basic business acceptance tests, which consists of positive tests and error cases. (Remember the BA is the customer or a representative) We refer to these positive test conditions as the ‘happy paths’.  But this is where the extreme tester plays an important part. The BA understands the business and the Developer knows the code. It is the responsibility of the tester to link the two. This link is mostly looking at the ‘bigger picture’ and applying functional testing techniques to derive the acceptance tests.

This consists of details like clarifying assumptions, adding more happy paths and negative tests. The tester adds value by using concepts such as Equivalence Partitioning and Boundary Value Analysis to ensure proper coverage.

Step A

The following facts need to be gathered:

1. What happens when the ATM runs out of cash?

2. What happens when the connection is lost while the request is being processed?

3. Should the ATM time-out if the user does not enter the amount within a specified time?
Step B

Some of the happy paths that could possibly come up are:

1. The user repeats the transaction several times within the withdrawal limit permitted for the day.

2. Repeat the above for a user who is allowed to make an overdraft.

Step C

With the above facts in place, it is easy to draw up some negative tests as well

1. The user enters denominations that are not available in the ATM.

2. The user attempts to withdraw from another ATM once she has exhausted the cash limit in the present one

Step D

Derive acceptance tests using equivalence partitioning, boundary value analysis, and data-type checks:

1. Withdrawal when the user is permitted an overdraft, leaving at least a minimum balance of M

2. Withdrawal of X amount of Cash N times leaving at least a balance of M

3. Withdrawal of a very huge amount of currency

Step E

Lastly and importantly, I would need to consider the dependencies and interactions with other current or emerging story cards that could lead to further workflows. 

Assume, that there is another Story Card B being developed in parallel by which the user is allowed to change the allotted credit limit. The Extreme tester would know of this from the regular stand up meetings. Now, while I derive my test cases, I need to keep in mind that by the time I receive the application with Card A in place, the Card B would also be ready. Now, that is a dependency. Some apparent issues to contend with are:

1. Can the user reset the credit limit after the permitted overdraft?
2. Can the user withdraw after resetting the credit limit?

The acceptance tests would have to gratify both cards.  

And while I perform Steps A through E, I would be actively involving the BA to approve the tests derived. (Remember the BA is customer or a representative) This helps the Developer plan the coding activities and know exactly what I would be looking for. I would, of course refine my test cases in the iteration when the development commences, but then steps A-E would cover most of the possible states of the ATM related to withdrawal. 

Extreme Testing is proactive rather than reactive and encourages prognosis over diagnosis

The development for Card A happens in next Iteration. The developer refers to the narratives and the test scenarios while coding and I would be preparing the automation scripts.

Did You Say I Have To Automate What’s Not There?

One significant activity is to write automation scripts for the story card while the development is in progress. The scripts would not be executable right away, but the attempt is to come up with the ‘placeholders’. The placeholders define the workflow as per the test case and would be in a different layer from the GUI implementation. For instance, for the story card relating to the bank withdrawal, my script would probably look like this. 

# Card A

# Test Case no.

login(userName, password )

. . . .

chooseTransaction(transType)

enterAmount(amount)

confirm()

. . .

The functions such as chooseTransaction(), enterAmount() would not be defined yet. The obvious reason is that the GUI is unavailable. I would, however ensure that I define a library which contains the prototype of these functions. 

The first build usually comes to the BA first, and then to the tester. With the build available for testing, the automation tool can run through the UI and fill up the library functions. 

The second build would have more functionality added on and the UI would have possibly changed. The change is rapid and the automation scripts need to learn to deal with it. Therefore, it is necessary that efforts be invested in an intelligent automation strategy. The framework should support change in the GUI and the individual scripts should accommodate change in flow.  To elaborate:

· The GUI level changes are encapsulated in the library functions. 

· The scripts invoke library functions. 

· Consequently, flow changes can be easily handled in the script.

The drawing below should explain this:
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With each build, I smoke test as the feature grows. 

Build a little. Test a little

One piece of good news is that by the end of the iteration all my scripts are in working condition. 

The Customer Is Extremely Important

The customer receives the build and runs a set of acceptance tests - a minimum required for the build to ‘Pass’. Any modification in business requirements is brought up and the change is implemented in the next check-in. XP encourages changes even late in the development so that the customer gains competitive advantage while participating in the iterations.  

In order for a story card to pass, the customer would have to verify that the application works as per the business requirements. Then the tester performs a further set of checks. Bugs are reported at this point. However, since the application has already gone through incremental rounds of testing, there are very few functional defects.

Looping Through

Towards the close of the current iteration I receive the set of story cards for the subsequent one (in XP, an iteration is very small – between one to four weeks). In the new iteration I would typically:

· Run the regression tests on the story cards for the previous Iteration 

· Prepare the automation scripts for the current Iteration 

· Work on building the test cases for the next iteration.

Mock, Fake and Make!

I have learnt that it may not always be possible to have the entire test infrastructure in place or the application ready for testing. This could happen in a distributed development setup, where one story card is played in one location and another, dependent one, say, in a different time zone. It could also happen that the application requires its data from a third party server, which is expensive, slow or just simply unavailable.

Let me demonstrate with the example of the Card A and Card B. The user wishes to reset the credit limit. This might require direct sanction from the ATM Bank’s Server. Assume also, that in the development environment, access to the server is restricted. I have to run the following tests:

Card A: The user resets the credit limit and makes the next withdrawal.

Card B: If the user submits a certain combination of the right credentials, the credit limit can be reset.

There is no access to the Bank’s Server to enable a user to reset the credit limit, and even if there was, it could possibly involve a transaction cost. We will also assume that the Bank’s Server can exist in one of the two states for the credit limit change request– Permission Granted or Permission Refused, depending on the credentials supplied. 

In such situations, the testing activity would benefit by using some device simulating these states. Such representation of the real system that has a deterministic behaviour is termed Mock.  

Mock objects are useful since they are also used by the developers for unit tests and help testers examine how code would behave in the event of failure

Of course, if the real system changes, then the challenge is to alter the mock correspondingly. One more word of caution that I would mention is that it is important to note to what extent the mock represents the real-world system. In most cases, the mock probably would not be doing any validations since the objective of creating the mock is to help getting ahead with other Cards that need to be tested.

Winding Up

XP Projects never end, but just continue to evolve
, However, there has to be some logical end and this happens with a final testing iteration to verify bugs fixed, to run the whole regression suite on the production environment, perform deployment and performance testing as required. A special team called the Swat team deals with the bugs reported at this phase.

Again, referring to Martin Fowler and Kent Beck, if XP is like driving a car, in the words of Lisa Crisping and Tip House, the tester’s role is that of helping steer the course towards the destination.

It is in being able to think from the point of view of the customer, the user of the system and the programmer that the Extreme Tester is able to act early enough and maneuver the driving that is XP.

Bibliography

· Martin Fowler http://martinfowler.com
· Kent Beck - Extreme Programming Explained
· Lisa Crispin and Tip House - Extreme Testing

· Mock Objects http://mockobjects.com
· ExtremeProgramming.org http://extremeprogramming.org
· Brian Marick http://testing.com/agile/
Notes and References





























































�





�








�  Alistair Cockburn one of the practitioners of Crystal approach under Agile methodologies 





� HYPERLINK "http://alistair.cockburn.us/crystal/articles/cpanfocisd/characterizingpeopleasnonlinear.html" ��http://alistair.cockburn.us/crystal/articles/cpanfocisd/characterizingpeopleasnonlinear.html�





�    Agile Manifesto � HYPERLINK "http://www.agilemanifesto.org/" ��http://www.agilemanifesto.org/�


 


�    Article by Martin Fowler “The New Methodology”


� HYPERLINK "http://martinfowler.com/articles/newMethodology.html" ��http://martinfowler.com/articles/newMethodology.html�








�     Discussion on the Wiki Page � HYPERLINK "http://c2.com/cgi/wiki?ContinuousDesign" ��http://c2.com/cgi/wiki?ContinuousDesign�





�     Lisa Crispin and Tip House ‘Extreme Testing’ Addison Wesley





1                  4th Annual International Software Testing Conference                  QAI India

