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A new method of Software Development: eXtreme Programming

 

César F. Acebal and Juan M. Cueva Lovelle

 

What is eXtreme Programming – also known as XP? The aim of this article is to answer that question, and
to reveal the nature of this new method of software development to the uninitiated reader. Naturally the
length of any technical article does not permit more than a brief introduction to any new method or
technique, but we will try to be sufficiently informative so that you will all come away with some idea of the
basic underlying principles, and for anyone who might want to delve deeper into the subject, we will provide
suitable references.
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Introduction

 

XP is a new software development discipline which,
amid much fanfare, has recently joined the welter of methods,
techniques and methodologies that already exist.To be more
precise: this is a lightweight method, as opposed to heavy-
weight methods like Métrica. Before we go on, we’d like to
make a clarification: in this article we refer to XP as a “meth-
od”, contrary to the official IT tendency to apply the term
“methodology” (science of methods) to what are no more than
methods
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 or even mere graphic notations.
It could be said that XP was born “officially” five years ago

in a project developed by 

 

Kent Beck

 

 at 

 

Daimler Chrysler

 

, after
he had worked for several years with 

 

Ward Cunningham

 

 in
search of a new approach to the problem of software develop-
ment which would make things simpler than the existing meth-
ods we were used to. For many people, XP is nothing more than
common sense. Why then does it arouse such controversy, and
why do some people adore it while others heap scorn on it? As
Kent Beck suggests in his book [Beck 00], maybe it’s because
XP carries a series of common sense techniques and principles
to extreme lengths. The most important of these techniques are:
• Code is constantly reviewed, by means of 

 

pair programming

 

(two people per machine)
• Tests are made all the time, not only after every class (

 

unit
tests

 

), but also by customers who need to check that the
project is fulfilling their requirements (

 

functional tests

 

)
• Integration tests are always carried out before adding any

new class to the project, or after modifying any existing one
(

 

continuous integration

 

), making use of 

 

testing frameworks

 

,
such as 

 

xUnit

 

• We (re)design all the time (

 

refactoring

 

), always leaving code
in the simplest possible state

• Iterations are radically shorter than is usual in other meth-
ods, so that we can benefit from feedback as often as possi-
ble.

By way of summary, and to wrap up this section and to get
down to the nitty-gritty, I will leave you with this quote from
Beck’s aforementioned book.

 

“Everything in software changes. The requirements change.
The design changes. The business changes. The technology
changes. The team members change. The problem isn't change,
per se, because change is going to happen; the problem, rather,
is the inability to cope with change when it comes.”

 

The four variables

 

XP sets out four variables for any software project: 

 

cost

 

,

 

time

 

, 

 

quality

 

 and 

 

scope

 

.
It also specifies that of these four variables, only three of

them can be established by parties outside the project (custom-
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ers and project managers), while the value of the free variable
will be established by the development team in accordance
with the other three values. What is new about this? It’s that
normally customers and project managers considered it their
job to pre-establish the value of 

 

all

 

 the variables: 

 

“I want these
requirements fulfilled by the first of next month, and you have
this team to work with. Oh, and you know that quality is the
number one priority!”

 

Of course when this happens – and unfortunately it happens
quite often – quality is the first thing to go out of the window.
And this happens for a simple reason which is frequently
ignored: no one is able to work well when they are put under a
lot of pressure.

XP makes the four variables visible to everyone – program-
mers, customers and project managers –, so that the initial
values can be juggled until the fourth value satisfies everybody
(naturally, with the possibility of choosing different variables
to control).

Also the four variables do not in fact bear such a close rela-
tion with one another as people often like to think. There is a
well known saying that “nine women cannot make a baby in
one month” which is applicable here. XP puts special stress on
small development teams (ten or twelve people at most) which
naturally can be increased if necessary, but not before, or the
result will generally be the opposite of what was intended.
However, a number of project managers seem to be unaware of
this when they declare, puffed up with pride, that their project
involves 150 people, as if it were a mark of prestige, something
to add to their CV. It is good, however, to increase the cost of
the project in matters such as faster machines, more specialists
in certain areas or better offices for the development team.

With 

 

quality

 

 too, another strange phenomenon occurs: often,

 

increasing the quality means the project can be completed in
less time

 

. The fact is that as soon as the development team gets
used to doing intensive tests (and we will be coming to this
point soon, as it’s the corner stone of XP) and coding standards
are being followed, gradually the project will start to progress
much faster than it did before. The project’s quality will still
remain 100% assured – thanks to the tests – which in turn will
instil greater confidence in the code and, therefore, greater ease
in coping with change, without stress, and that will make peo-
ple programme much faster… and so on.

The other face of the coin is the temptation to sacrifice
the internal quality of the project – that which is
perceived by the programmers – to reduce the delivery
time of the project, trusting that the external quality –
that which the customers perceive – will not be affected
too greatly. However, this is a very short term bet, which
tends to be an invitation for disaster, since it ignores the
basic fact that 

 

everyone works better when they are
allowed to do a quality job

 

. Ignoring this will cause the
team to get demoralised and, in the long term, the project
will slow down, and much more 

 

time

 

 will be lost than
ever could have been hoped to be saved by cutting down
on quality.

With regard to the project’s 

 

scope

 

, it is a good idea to let this
be the free variable, so that once the other three variables have
been established, the development team should decide on the
scope by means of:
• The estimation of the tasks to perform to satisfy the custom-

er’s requirements.
• The implementation of the most important requirements

first, so that at any given time the project has as much func-
tionality as possible.

 

The cost of change

 

Although we cannot go into any great depth on this
subject here, we believe it is important to at least mention one
of the most important and innovative suppositions that XP
makes in contrast to most known methods. We are referring to
the cost of change. It has always been considered a universal
truth that the cost of change in the development of a project
increased exponentially in time, as shown in figure 1.

XP claims that this curve is no longer valid, and that with a
combination of good programming practices and technology it
is possible to reverse the curve, as we show in figure 2.

Naturally, not everyone agrees with this supposition (and in
Ron Jeffries web site [Jeffries] you can read several opinions to
this effect). But in any event it is clear that if we decide to use
XP as a software development process we should accept that
this curve is valid.

The basic idea here is that instead of changing for change’s
sake, we will design as simply as possible, to do only what is
absolutely necessary at any given moment, since the very
simplicity of the code, together with our knowledge of refactor-
ing [Fowler 99] and, above all, the testing and continuous inte-
gration, all mean that changes can be carried out as often as
necessary.

 

Practices

 

But let’s get down to brass tacks. What does XP really
entail? What exactly are these practices we have been referring
to, which are able to bring about this change of mentality when
it comes to developing software? Trusting that you, the reader,
will excuse the enforced brevity of our explanation we will now
give a brief description of these practices.
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Figure 1: Cost of change in “traditional” software engineering
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Planning

 

XP sees planning as a permanent dialogue between the busi-
ness and technical parties involved in the project, in which the
former will decide the scope – what is really essential for the
project –, the priority – what should be done first –, the compo-
sition of the releases – what should be included in each one –
and the deadline for these releases.

The technical people, for their part, are responsible for esti-
mating the time needed to implement the functionalities which
the customer requires, for reporting on the consequences of
decisions taken, for organising the work culture and, finally, for
carrying out a detailed planning of each release.

 

Small releases

 

The system first gets into production just a few months at
most before it is completely finished. Successive releases will
be more frequent –at intervals of between a day and a month–.
The customer and the development team will benefit from the
feedback produced by a working system and this will be
reflected in successive releases.

 

Simple design

 

Instead of being hell bent on producing a design which
requires the gift of clairvoyance to develop, what XP advocates
is, at any given moment, that we should design for the needs of
the present.

 

Testing

 

Any feature of a programme for which there is not an auto-
mated test simply does not exist

 

. This is undoubtedly the cor-
nerstone on which XP is built. Other principles are liable to be
adapted to the characteristics of the project, the organisation,
the development team… But on this one point there is no argu-
ment: if we aren’t doing tests, we aren’t doing XP. We should
be using some automated testing framework to do this, such as
JUnit [JUnit] or any of its versions for different languages.

Not only that, but we will write the tests even before we write
the class which is to be tested. This is an aid to following the
principle of 

 

programming by intention

 

, that is, writing code as
if the most expensive methods had already been written, and so
we only had to send the corresponding message, in such a way
that the code will be a true reflection of its intention and will
document itself. On JUnit’s web site, mentioned in the previous

paragraph, you can find interesting articles which ex-
plain how these tests should be written.

 

Refactoring

 

This responds to the principle of simplicity and basi-
cally consists of leaving the existing code in the simplest
possible state, so that no functionality is lost – or gained
– and all tests continue to be carried out correctly. This
will make us feel more comfortable with the code
already written and therefore less reluctant to modify it
when some feature has to be added or changed. In the
case of legacy systems, or projects taken over after they
have already been started, we would be bound to need to
devote several weeks just to refactoring the code – which

tends to be a source of tension with the project managers in-
volved when they are told that the project is going to be held up
for several days “just” to modify existing code, which works,
without adding any new functionality to it.

 

Pair programming

 

All code will be developed in pairs – two people sharing a
single monitor and keyboard. The person writing the code
should be thinking about the best way to implement a particular
method, while his colleague will do the same, but from a more
strategic viewpoint:
• Are we going about this in the right way?
• What could go wrong here? What should we be checking in

the tests?
• Is there any way to simplify the system?

Of course, the roles are interchangeable, so that at any
moment the person observing could take over the keyboard to
demonstrate some idea or simply to relieve his colleague.
Similarly the composition of the pairs could change whenever
one of them were required by some other member of the team
to lend a hand with their code.

 

Collective property of the code

 

Anyone can modify any part of the code, at any time. In fact,
any one who spots an opportunity to simplify, by refactoring,
any class or any method, regardless of whether they have
written them or not, should not hesitate to do so. This is not a
problem in XP, thanks to the use of coding standards and the
assurance that testing gives us that everything is going to carry
on working well after a modification. 

 

Continuous integration

 

Every few hours – or at the very least at the end of a day’s
programming – the complete system is integrated. For this
purpose there is what is known as an integration machine,
which a pair of programmers will go to whenever they have a
class which has passed a unit test. If after adding the new class
together with its unit tests the complete system continues to
function correctly – i.e. passes all the tests –, the programmers
will consider this task as completed. Otherwise they will be
responsible for returning the system to a state in which all tests
function at 100%. If after a certain time they are unable to

REQUIREMENTS    ANÁLYSIS    DESIGN   IMPLEMENTATION   TESTS   PRODUCTIONRequirements Analysis Design Implementation Tests Production
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Figure 2: Cost of change in XP
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discover what it is wrong, they will bin the code and start over
again.

 

40 hours a weeks

 

If we really want to offer quality, and not merely a system
that works – which we all know, in IT, is trivial

 

2

 

 – we will want
each member of our team to get up each morning rested and to
go home at 6 in the evening tired but with the satisfaction of a
job well done, and that when Friday comes around he or she
can look forward to two days’ rest to devote to things which
have nothing whatsoever to do with work. Naturally it doesn’t
have to be 40 hours – it could be anything between 35 and 45,
but one thing is certain: nobody is capable of producing quality
work 60 hours a week.

 

Customer on site

 

Another controversial XP rule: at least one real customer
should be permanently available to the development team to
answer any question the programmers may have for them, to
establish priorities… If the customer argues that their time is
too valuable, we should realise that the project we have been
given is so trivial that they do not consider it worthy of their at-
tention, and that they don’t mind if it is based on suppositions
made by programmers who know little or nothing of the cus-
tomer’s real business.

 

Coding standards

 

These are essential to the success of collective property of the
code. This would be unthinkable without a coding based on
standards which allow everyone to feel comfortable with code
written by any other member of the team.

 

Planning

 

While XP is a code centred
method it is not just that. It is also
above all a software project manage-
ment method, in spite of the criticism
levelled by many people, perhaps
after a too hasty reading of an article
such as this one. But for anyone who
has taken the trouble to read any of
the books explaining the process, it
will be clear that planning makes up a
fundamental part of XP. The thing is
that, given that software develop-
ment, like almost everything in this
life, is a chaotic process, XP does not
attempt to find a non-existent deter-
minism but rather provides the means
necessary to cope with that complex-
ity, and accepts it, without trying to
force it into constraints of heavy-

weight or bureaucratic methods. We wholeheartedly recom-
mended you to read Antonio Escohotado’s gentle introduction
to chaos theory [Escohotado 99], which we believe has a lot to
do with the idea behind XP. In short, lightweight methods – and
XP numbers among them – are adaptive rather than predictive
[Fowler].

 

The life cycle

 

If, as has been demonstrated, long development cycles of
traditional methods are unable to cope with change, perhaps
what we should do is make development cycles shorter. This is
another of XP’s central ideas. Let’s take a look at a chart which
compares the waterfall model, the spiral model and XP:

 

Conclusions

 

As we said at the beginning article, XP, just one year after
the publication of the first book on the subject, has caused a
great furore among the software engineering community. The
results of the survey below, commissioned by IBM, evidences
the fact that opinions on the subject are divided [IBM 00]:

 

Pair programming

 

 comes in for some especially strong criti-
cism – above all from project managers, though it is an opinion
which is doubtless shared by many programmers with an over-
developed sense of ownership regarding code (“I did this, and
what’s more I am so good at programming and I have such a
command of the language’s idioms that only I can understand
it”), but a lot is also said about the myth of the 40 hour week,
that “all this business about tests is all very well if you have
plenty of time, but they are an unaffordable luxury under
current market conditions”… and many other vigorous criti-
cisms in a similar vein.

There are also people who say, (and this criticism is perhaps
more founded than the previous ones) that XP only works with
good people, that is, people like Kent Beck, who are able to
make a design which is good, simple and, at the same time –
and maybe precisely for that reason – easily extendable, right
from the outset.

 

3

 

2.  Ricardo Devis Botella. 

 

Curso de Experto Universitario en Inte-
gración de Aplicaciones Internet mediante Java y XML

 

. (Univer-
sity Expert Course in the Integration of Internet Applications via
Java and XML) University of Oviedo, 2000.
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Figure 3: Comparison of long development cycles: (a) the waterfall model (b) shorter 
iterative cycles, for example, the spiral model and (c) the mix of all these activities which 
XP employs throughout the whole software development process
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One of the things we are trying to say is that XP should not
to be misinterpreted due to the inevitable superficiality of arti-
cles such as the one you are reading. At the end of the day the
creator of this method is not some upstart, but one of the
pioneers in the use of software templates, creator of CRC files,
author of the HotDraw drawing editor framework, and the
xUnit.testing framework. Were it for no other reason, it would
be worth at least taking a look at this new and exciting software
development method.

However, none of the practices advocated by XP are an
invention of the method; all of them existed before, and what
XP has done is to put them all together and prove that they
work.

In any event, Beck’s first book is a breath of fresh air which
should be compulsory reading for any software engineer or
software architect, to use the term preferred by our friend
Ricardo Devis, whatever conclusions you may finally draw
about XP. At the very least, it’s great fun to read.
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