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ABSTRACT

Lightweight methods such as extreme programming or
agile computing are becoming increasingly important
for the rapid development of software applications.
However, there is a tradeoff in using lightweight meth-
ods. Often they lack in providing a process model (i.e.,
a sound description of roles, artifacts and activities),
which allows easy adaptation for different organiza-
tions, as well as systematic guidance for developers.
This paper describes a project, performed at Fraunhofer
IESE, which addresses this problem by providing a
systematically defined and easily adaptable process
model for XP. This model is then used as basis for the
generation of a web-accessible electronic process guide
(EPG).
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INTRODUCTION

Extreme Programming (XP) [1,2] is an approach to
software development which emphasizes a very tight
cycle between code creation, testing and debugging
through the principle of “lightweight traveling” (i.e.,
code is immediately integrated into the overall system
after creation, and then subjected to serious testing).
The expected benefits of such an approach include the
rapid development of minimal systems, early creation
of executable code, and low defect numbers.

Despite its undoubted strengths, however, the XP ap-
proach has one major drawback: lack of guidance. Al-
though many books and web representations exist on
XP, it is not easy for a developer or project manager to
set-up and run an XP project. One reason for this is that
a concise and precise model of the XP process is miss-
ing. Such a model does not only define activities, mile-
stones, and roles, but it is also a major source of refer-
ence for every developer in a project.

A concise XP process model, which is (1) adaptable to a
project and/or organization, (2) maintainable, and (3)
easily accessible, would be the ideal complement for
planning and running XP projects. Therefore, we identi-
fied and analyzed the available documentation on XP
and modeled the XP process with SPEARMINT™ [6],
a process modeling tool that has been developed by
Fraunhofer IESE. The resulting process documentation
can be easily modified and adapted to the needs of an
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organization. Using SPEARMINT™’s ability to gener-
ate an Electronic Process Guide (EPG) [7] from a proc-
ess model, a web-based process handbook for XP pro-
jects was created as well. This can easily be accessed by
project members, keeping them always informed.
Figure 1 shows the home page of the XP process guide.
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Figure 1: XP Process Guide

In the following we give a short overview on XP, proc-
ess modeling, and SPEARMINT™/EPG before going
into the details of the XP process guide.

BACKGROUND

XP

XP is a lightweight software development methodology
that focuses on the principles of communication, sim-
plicity, feedback and courage. The goal of XP is to
deliver software products within time and cost con-
straints. XP is recommended for small projects where
requirements change fast, or where there is a high risk
of failure.

Process Modeling

Software processes are series of human actions to create
software products. Process models are explicit represen-
tations of such processes that support communication,
package experience, ease analysis, and provide guid-
ance for process performance [8]. Process modeling is a
software engineering discipline that focuses on how to
create useful models of real-world processes.



SPEARMINT™

SPEARMINT™!' is a process modeling tool that has
been developed by Fraunhofer IESE over the last five
years [6]. Its intention is to make complex software
processes easily understandable, which is achieved by
natural concepts and a graphical notation close to UML.
To provide process guidance for project participants,
SPEARMINT™ can generate an Electronic Process
Guide (EPG) from any process model. This is a web-
based process handbook, which provides dedicated
means for quickly finding any relevant process informa-
tion.

In this project, SPEARMINT™ has been used to model
the XP process and to generate a web-based XP process
guide.

THE XP PROCESS GUIDE

Extreme Programming (XP) is a recently developed,
lightweight software development methodology, which
becomes increasingly popular due to savings in re-
sources and due to increased time-to-market. Although
there are a large number of books and other publications
on XP around, it is not easy to introduce it into existing
software organizations. This is due to the fact that, up to
now, a tailorable (i.e., specifically adapted for an or-
ganization) and easily accessible (i.e., online available
for each developer) process description is missing.
Thus, there is a need for a systematically developed
process model (i.e., by using SPEARMINT™) which
describes the basic roles, artifacts and activities in-
volved in a XP project. This model can then be adapted
to the different needs and can be used to create an or-
ganization-specific EPG.

Resources

An exhaustive study about XP was made in order to
generate the EPG. Besides reading the XP book collec-
tion by Kent Beck, Ron Jeffries, Ken Auer, and Roy
Miller, several websites were consulted and compared.
Some interviews with XP practitioners were carried out
on-line (through the XP discussion group) as well as in
person at Fraunhofer IESE.

Appearance & Practical Usage

The XP process was divided into several abstraction
levels according to the level of detail to be explained for
every stage of the process. The roles used in the model
are: developer, customer, manager, and tracker.

The first level of abstraction is shown in Figure 2,
which is a graphical representation of activities, arti-
facts, and product flow among them. Everything starts
with two activities: the customer describes the system,
and the “rules of the game” are defined.

' SPEARMINT™ is a registered trademark of Fraun-
hofer IESE. More information and a demo version of
the tool can be found at:
“http://www.iese.fthg.de/Spearmint EPG/”.

110

&

Describe the P\amhelReleaSE lterations Acceptance Test Small Release
1 1

Sy'5|19m 1 1 1

\ v PO P |
]

Systern General Release Plan S/WAccepled Software Release
Description \ 1

&= &

Define Garne Garme Rules Tracking Tracking
Rules Information

Figure 2 XP Process: Activity “XP Plan”

While the customer is describing the system, the devel-
opers write “user stories”. If for any reason a user story
seems to be too big, it must be broken into two or more
user stories.

After the system is described, the “tracker” must keep
track of the level of progress in relation to the original
plan and notify the “manager”. This way, the manager
makes sure that he/she will count on reliable informa-
tion at all times, in order to make decisions.

The second step is to plan the release of the unique
software product by the process: according to the sys-
tem requirements, to the level of expertise of the team
members, tools available, etc. the development team
will be able to give an estimate of the time and re-
sources that it will take to successfully develop the user
stories. If the customer agrees on time and cost, the
team starts working; otherwise, they must negotiate,
which features are to be developed for the first release
of the system.
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Figure 3 XP Process: Manager View

Then, the development team breaks the user stories into
“tasks”, which are atomic units to code. The tasks may
be further divided into more tasks or combined. This
step corresponds to the next level of abstraction, as part
of the activity called “Iterations”.
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Figure 4 XP Process: Customer View

Once the user stories are implemented and internally
tested, the customer is in charge of an “Acceptance
Test”. Upon customer approval, a small release is made
and the team is ready to go for the second release,
where the customer is expected to include all the fea-
tures that couldn’t be included in the current release.

This same abstraction level, from the point of view of
the manager would look as in Figure 3, and with the
customer perspective as in Figure 4.
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Figure 5 Game Rules

The “Game Rules” are the core of XP. These rules have
been around for a long time, however, they where
changed for more elaborate practices that led to some of
the major problems that the software industry faces
today, such as the inability to provide the customer with
reliable time and cost estimates. Some of the artifacts
produced by this activity are contained in Figure 5.

The development team must agree on the coding con-
ventions to be used, such as naming protocols. The
developers own all the code: they are free to make
changes to any piece of code that they think can be
improved, as well as to simplify anything that seems
redundant.
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One of the features that make SPEARMINT™ a power-
ful tool, is the flexibility to let the user get different
views of the process: one view per role, besides the
general view of the process. Since the roles perform
different activities, there is no need to show all the
activities that a particular role is not performing. The
user also gets the graphical version of the process model
in the EPG: it is possible to view the interconnected
activities and the artifacts produced by them, and from
that view access the information regarding each item.

3% Activity Iterations - Netscape [_[C]
Fie Edt view Go Communicotor Help
XP Process Model IRTRN N =
G it Activity: iterations
Bl %P Plan .
secepance Test || Drefinition
Define Game Rul
Describe the Sye || !terafion planning is similar to Project planning, but in @ smaller sodle. There ars
rortions three phases identified with this stage:
B oraa || EXPLORATION PHASE. Stories are fumed info fasks, which may be further spliffed
or cormbined.
Small Release COMMITMENT PHASE. Here, o programmer accepls responsibility for a task and
Tracking estimates the approximate 'ideal time" that will take fo develop it Ao, the
Atfacts load factor i chosen (the percentage of time the developers will spend actually
Roles developing. Then the programmers do balancing: they add up their fask
Taals .|| estimates and muttiply by thir load factor.
« L,J STEERING PHASE. s where stories are implemented, progress is recorded, and
some pr “recover” (give up or ask for help to finish certain tasks), and
2| stories are verified.
i€k | L2
Activity: iterations Goal
v Defiition The actual development of the system, and allow better managerment and
understanding of the project prment.
> Soal
> Productiiow
» Subactivities Productiow
" Roles Output atifacts
> Took These arfifacts are produced by the activity:
© SW Unit @
Please send comments
101 punse@iese.fhe.de
Subactivities
Copyright by
Fraunhofer IESE - The activity s further refined info the following subactivities:
Generated Fi Jun 29 -
17:46:58 CEST 2001 il + Addittodify Code @ =
& - Document: Done W 8P B N2

Figure 6: XP Process Guide: Activity “Iterations”

Of course, the XP process model is much more exhaus-
tive than it can be described here. Figure 6 gives an
impression of what the XP process guide (i.e., the gen-
erated EPG) looks like. Here, the guidance on activity
“Iterations” is shown.

Experiences

Practical experience on using an electronic description
of a software process [7] showed that developers prefer
to have an information resource in form of an EPG on
the actual process, which is always available and up to
date. Furthermore they appreciate the guidance such an
EPG provides for their daily work.

This positive experience has also been made with the
presented XP process guide. In a student project the
guide has been used in different ways. First, to educate
a student developer in doing XP projects. Second, by
using the EPG to guide the student in applying XP in a
development project.

In summary, the slightly higher effort for creating a
SPEARMINT™ model to create an EPG pays-off in
later projects since developers know what they should
do and how (i.e., guidance) and can always refer to the
actual definition of their process.

Open Issues
Some problems detected for XP include the fact that



developers are not willing to do pair programming. The
programming practices currently found in the market
are not the best that could ensure “collective code own-
ership”, “simplify vigorously” or refactoring. This
leads to a detected need for the market: to change the
way people are taught to program, this is, to research
and develop innovative teaching methods and tools.

Requirements elicitation is an area that despite of the
specific needs that XP demands on this matter, that area
itself demands more research. Team management, as
well as other methodologies applied to the software
development area, need to be adapted to the specific
needs of this field. Teamwork is done differently;
tracking and the relationship with the customer are
different than in other types of projects, so managing
needs to be adapted to this unique environment, as well
as management training.

In order to keep improving the EPG, the following
practices are recommended:

1. Implement an “in-house knowledge-gathering
mechanism” that would help document in an
organized fashion (through the EPG) the
knowledge earned through the process imple-
mentation in the unique environment and na-
ture of the project. This version of the EPG
will serve as a “master knowledge base” for
the organization where it is being used.

2. Every time a new project is started, generate a
copy of the “master knowledge base” and
modify it as the project demands, in order to
immediately reflect changes as the project goes
on.

SUMMARY

Within this paper we presented the results of a project
on developing an electronic process guide for extreme
programming. By using the SPEARMINT™ tool for
systematically describing the XP process, based on
available information resources, an electronic process
guide (EPG) has been developed. This EPG can simply
be installed within the Intranet of any software organi-
zation and then easily accessed by every project mem-
ber of that organization. Experiences in using such an
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EPG showed that developers appreciate online-available
information as well as guidance on the next steps to be
performed.

Another advantage of this approach is that the
SPEARMINT™ model can easily be adapted towards
the needs of different organizations. Thus, by using
SPEARMINT™"s automatic EPG creation facilities the
process guide always reflects the actual version of the
process applied and helps developers to be informed
about the current version as well as on the required
activities.

INFORMATION AND QUESTIONS
For more information, contact: bunse@iese.thg.de.
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