Software Development Techniques Atica Altaie

EXTREME PROGRAMMING:

In order to illustrate an agile process in a bit more detail, we’ll provide
you an overview of Extreme Programming (XP), the most widely used
approach to agile software development.

Figure below illustrates the XP process and notes some of the key ideas
and tasks that are associated with each framework activity. XP activities
are summarized in the paragraphs that follow.

Planning. The planning activity (also called the planning game) begins
with listening—a requirements gathering activity that enables the technical
members of the XP team to understand the business context for the
software and to get a broad feel for required output and major features and
functionality. Listening leads to the creation of a set of “stories” (also
called user stories) that describe required output, features, and functionality

for software to be built.
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Each story is written by the customer and is placed on an index card. The
customer assigns a value (i.e., a priority) to the story. Members of the XP
team then assess each story and assign a cost—measured in development
weeks—to it. If the story is estimated to require more than three
development weeks, the customer is asked to split the story into smaller
stories and the assignment of value and cost occurs again. It is important to

note that new stories can be written at any time.

The XP team orders the stories that will be developed in one of three ways:
(1) all stories will be implemented immediately (within a few weeks),

(2) the stories with highest value will be moved up in the schedule and
implemented first, or

(3) the riskiest stories will be moved up in the schedule and implemented
first.

After the first project release (also called a software increment) has been
delivered, the XP team computes project velocity. Stated simply, project
velocity is the number of customer stories implemented during the first
release. Project velocity can then be used to:

(1) help estimate delivery dates and schedule for subsequent releases and
(2) determine whether an over commitment has been made for all stories
across the entire development project. If an over commitment occurs, the
content of releases is modified or end delivery dates are changed.

As development work proceeds, the customer can add stories, change the
value of an existing story, split stories, or eliminate them. The XP team

then reconsiders all remaining releases and modifies its plans accordingly.
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Design. XP design follows the KIS (keep it simple) principle. A simple
design is always preferred over a more complex representation. In addition,
the design provides implementation guidance for a story as it is written—
nothing less, nothing more.

If a difficult design problem is encountered as part of the design of a story,
XP recommends the immediate creation of an operational prototype of that
portion of the design. Called a spike solution, the design prototype is
implemented and evaluated. The intent is to lower risk when true
Implementation starts and to validate the original estimates for the story
containing the design problem.

In the preceding section, we noted that XP encourages refactoring—a
construction technique that is also a method for design optimization.
Refactoring is the process of changing a software system in such a way that
it does not alter the external behavior of the code yet improves the internal
structure. It is a way to clean up code [and modify/simplify the internal
design] that minimizes the chances of introducing bugs. In essence, when
you refactor, you are improving the design of the code after it has been

written.

Coding. After stories are developed and preliminary design work is done,
the team does not move to code, but rather develops a series of unit tests
that will exercise each of the stories that is to be included in the current
release (software increment).

Once the unit test has been created, the developer is better able to focus on
what must be implemented to pass the test. Once the code is complete, it
can be unit-tested immediately.
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A Kkey concept during the coding activity (and one of the most talked about
aspects of XP) is pair programming. XP recommends that two people work
together at one computer workstation to create code for a story. This
provides a mechanism for real time problem solving (two heads are often
better than one) and real-time quality assurance (the code is reviewed as it
Is created). In practice, each person takes on a slightly different role. For
example, one person might think about the coding details of a particular
portion of the design while the other ensures that coding standards are
being followed or that the code for the story will satisfy the unit test that

has been developed to validate the code against the story.

As pair programmers complete their work, the code they develop is
integrated with the work of others. In some cases this is performed on a
daily basis by an integration team. In other cases, the pair programmers

have integration responsibility.

Testing. You have already noted that the creation of unit tests before
coding commences is a key element of the XP approach. The unit tests that
are created should be implemented using a framework that enables them to

be automated.

35



Software Development Techniques Atica Altaie

XP Principles

Like agile, XP has a collection of values and principles. Following are
the principles:
> Communication —The requirements must be communicated from the
customers to the developers so that everyone acquires a common vision of
the system’s goals. Communication is aided by simple designs, extensive

collaboration, frequent interaction, shared metaphors, and regular feedback.

> Simplicity —XP encourages simple designs. The application should
start with the simplest possible approach, and then more features are added
later only if necessary. Sometimes, this approach is referred to as “you

aren't gonna need it”.

> Feedback —Frequent unit and integration tests provide feedback about
the code’s quality. Customers give feedback through periodic reviews
(every couple weeks) about the application’s direction and usability. The
developers give feedback to customers about how difficult and
time-consuming changes will be. Finally, pair programmers give each

other feedback on their designs and code constantly.

> Courage —Developers must have the courage to:

Start with simple solutions even when they know of more complicated
approaches. (Solve the problems of today, not those of tomorrow.)
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Refactor code when necessary.
Throw away code when necessary.
Provide feedback.

> Respect — This includes respect for others as well as self-respect.

XP Practices

XP projects use an assortment of practices to satisfy the XP values:

e Have a customer on site: If possible, keep a customer on site so that the

developers can ask questions whenever necessary.

e Play the planning game: The planning game has two parts: release
planning and iteration planning. Release planning, the team focuses on
the next customer release. Iteration planning, At the beginning of each
iteration (usually every 1 to 3 weeks), the team gets together to develop

a plan for that iteration.

e Use standup meetings: Start each day with a standup meeting , a brief
meeting that lasts 15 minutes or less. All team members must attend the
standup meeting and briefly tell what they did since the last meeting,
what they hope to achieve before the next meeting, and any problems

they foresee in getting that work done.
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Make frequent small releases: Ideally, each release should have a
relatively short timeframe so that you can give the customers useful
software as soon as possible. This also lets you get frequent feedback

from the customers.

Keep designs simple: Use the simplest design that can handle the

immediate task.

Refactor when necessary: Because you’re keeping the design simple,

you’ll sometimes need to rework old code to make it do new things.

Give everyone ownership of the code: The team should have the sense
that everyone owns all the code so anyone can change any piece of code
as necessary. In a self-organizing team, you have the power to modify

all the code if you need to.

Use coding standards: To make it easier for every team member to
modify any piece of code, the team should adopt coding standards and

conventions. If all the code uses a consistent style, it” s easier for

anyone to read, understand, and modify.

Use pair programming: In practice, pair programming has been shown
to have several advantages. It improves quality, largely because the code
Is constantly reviewed by two programmers with slightly different points
of view. Pair programming takes more time (in person - hours), but it

more than compensates by reducing the number of bugs. The
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programmers are more confident in their code, learn to communicate
more easily, and share knowledge constantly so that they can learn new

skills. Most programmers even find pair programming more fun.

Test constantly: Test thoroughly, test everything, test often. Even if a
piece of code passes all its tests in one iteration, keep testing it in future

iterations.
Integrate continuously: The entire application should be rebuilt,
integrated, and tested as frequently as possible to flush out bugs. Many

teams rebuild and test the system weekly or even every night.

Work sustainably: It means you need to set a working pace that all the

team members can keep up.
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