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1. Introduction

Agile methodologies have gained alot of atention lately in software engineering industry. They
promise more value for money and more chance of success for projects. Extreme programming

(XP) isone of the most popular of these agile methods.

Management of user stories in requirements engineering viewpoint has got very little attention in
the XP literature [1,2,3]. Requirements management and change management are perhaps those
tasks that developers of XP method felt too bureaucratic or heavy weight to beincluded in XP. In
current XP process user stories are written in (CRC) cards which are placed on the wallswith
their repective tasks cards. Thisisavery smpleand powerful way of visudizing user stories
when project team works in shared workspace. XP process doesn't exclude the use of

automated tools for storing user stories, but they should be printed and put wall nevertheless.

Rigorous requirements engineering practices are important when it comes down to maintaining
software [8,12]. Requirements management ensures that requirement are valid and system
changes reflect changes in requirements and vice-versa[8]. Rigorous requirements management
can be difficult. It is aso effort consuming when tracegbility is maintained [8,12]. In adynamic
and fast moving project with an iterative process this effort consumption isincreased too much
that rigorous requirements engineering would be considered worthwhile. Agile methods and XP
drivesfor efficient use of resources. It istherefore not good if mgor proportion of resources have
to be used for management tasks. Tasksthat do not ddliver any concrete results are often found
unpleasant for developersto do. Those tasks, however, have great vaue when, for example,
effects of changes to system needs to be assessed [12].

This paper attempts to define way of executing the requirements engineering tasksin XP that are
required for proper software engineering. Still that activity should not restrict the efficient
execution of XP method. Requirements engineering procedures are studied from iterative and
incrementa process viewpoint. A minimized execution gpproach is defined together with atool
that supports this gpproach. This study concentrates on extreme programming methodology but
principlesthat are introduced are likely to be gpplicable to projects that are using agile type

incremental process modd.

This study is composed as follows: First some requirements engineering and management
concepts are introduced in chapter 2. Chapter 3 gives short introduction to XP and chapter 4.1
examines XP from requirements engineering point of view. Requirements engineering related
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problems with XP are defined in chapter 4.2. Chapter 4.3 looks what other people have
proposed as a solution for these problems and then chapter 5 introduces our approach to these

problems.

This study usesfew principa source literature and severa other articles. Extreme programming
related information is heavily based on Kent Beck's two books: Extreme Programming Explained:
embrace change [1] and Planning Extreme Programming [3]. Requirements engineering principles
are adopted from two books: 1an Sommerville and Peter Sawyer, Requirements Engineering: A
good practice guide [8] and Gerdd Katonya and lan Sommerville, Requirements Engineering:

Process and Techniques[12].

This study a0 uses experiences gained in eXpert project in a Finnish research indtitute, VTT
Electronics, during spring 2003. A team of four devel opers was acquired to implement a system
(eXpert) for managing the research data obtained over yearsat VTT. The four developers were
5-6" year students with 1-5 year of industria experience in software devel opment.

2. Requirements Engineering

Requirements engineering is considered in traditiona software engineering processto be the
among the firgt phases of the project along with feasibility and business study.

2.1.Requirements Engineering Process

Requirements engineering includes requirements management activity which is an umbrdla activity
that covers whole project. Sommerville & Sawyer defines requirements engineering as follows

[8]:

“A requirements engineering process is a structured set of activitieswhich are
followed to derive, vaidate and maintain system requirements document.”

Requirements engineering has thus three basic activities which are usudly found in proper
requirement engineering process. requirements dicitation, analysis and vaidation (Figure 1). Then
there is a requirements management activity for supporting al of these activities[8].
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Figure 1 Traditional requirements engineering process
Requirements dicitation is an activity where requirements are discovered and recorded. In the
requirements analys's, the requirements are andlysed in detail and accepted by relevant
stakeholders.

Requirements andysis and negotation is phase where requirements are andysed in detail and
involves different stakeholders. In this phase requirements are accepted for implementation. In
requirements validation phase requirements are carefully checked for completeness.

2.2.Requirements Management Process

Sommerville and Sawyer (1997) and Kotonya and Sommerville (1998) define requirements
management (RM) asaparalel support process for other requirements engineering processes.
Furthermore Sommerville and Sawyer (1997) define principles concerning requirements
management. Sommerville and Sawyer (1997) dtate that changes to the agreed requirements need
to be managed aong with relationships between requirements. Also relations between
requirements documents and other documents produced during the systems and software
engineering needs to be managed. According to these principles the main concerns of
requirements management are change control and tracegbility.

Traceability can be divided into two subcategories, namely pre- and post-traceability. Pre-
traceghility involves requirements life before itsinclusion in basdlined requirements specification
[7]. Post-tracesbility is defined to mean requirements life after incluson in basdined requirements
specification [7]. In this sudy we define that requirement to requirement traceability is post-



6 (22)

traceability. Pre-tracesbility means tracesbility from requirement to sources of requirement

(client, law, standard, etc.).

Sommerville and Sawyer (1997) have proposed some guiddines for the requirements

management that extend RM concepts to aso cover identification, planning and automation

topics.

Uniquely identify each requirement

Each requirement should be assgned unique identifier,
which may be used to refer to that requirement
(Guideline9.1).

Define policies for requirements
management

Define godsfor requirement management, the
procedures which should be followed and standards
which should be used (Guideine 9.2).

Define traceghility policies

Y ou should define what tracegbility information should
be maintained and how this should be represented
(Guiddine 9.3).

Maintain a tracegbility manud

Tracegbility manua includes the specific traceability
policies used in aproject and dl requirements
traceability information (Guideline 9.4).

Use a database to manage requirements

Rather than maintaining requirementsin text
documents, establish arequirements database and
gtore individud requirements as entries (Guideine 9.5).

Define change management policies

Policies set out how changes are formaly proposed,
anaysed and reviewed (Guiddline 9.6).

Identify global system requirements

Globd system requirements set out desirable or
essential properties of the system as awhole and they
are very expendve to change (Guiddine 9.7).

|dentify volatile requirements

List of volatile requirements should be maintained, that
is, those requirements which are most likely to change
(Guiddine 9.8).

Record regjected requirements

Keep record of requirements which have been
proposed and rejected after analysis and negotiation
(Guiddine 9.9).
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MOOSE! inventory [11] combines these RM guiddines under four main activities as follows
(Figure 2):

Requirementsidentification: dl guiddineswhich rdae to the identification and
storage of requirement items. Requirements identification focuses on the
assgnment of unique identifier and gppropriate additiond information for eech
requiremen.

Requirementstraceability: dl guiddines which rdate to the requirements
traceability. Requirements traceability (RT) refersto the ability to describe and
follow the life of arequirement in both aforwards and backwards direction [7].

Requirements change management: al guiddines, which rdaeto the
requirements change management. Requirements change management refers to
the ability to manage changes to the systems requirements [12]. It ensures that
amilar information is collected for each proposed change and that overal
judgements are made about the costs and benefits of proposed change.

Requirements management planning: guiddines, which relate to the planning
and documentation of identification, traceability and change management activities
aswdl asthe definition of other RM godls, responghilities and policiesfor a
project. These practices define goals and procedures for RM, which should be
followed in an organization. It provides means to select and define suitable RM

procedures when considering RM for a project.

1 MethOdOlogieS for Embedded Systemsis | TEA project
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Figure2Main activities of RM

3. Extreme Programming

Extreme programming (XP) as a concept has emerged late 90's dong with Kent Beck's book
“Extreme Programming explained: Embrace Change’ [1]. Along with XP many more of these
"agile’ methods (for an overview see [14]) have emerged such as Dynamic System Development
Method (DSDM) [15], Scrum [19] and Cryda family of methods [20]. One objective of these
agile methods isto lower cost of changing requirements.

XP addresses issues of changing requirements and their cost by smplifying management tasks
and documentation. XP uses iterative and incremental software process in relaively short cycles.
Traditiondly this type of approach would yield increased management overhead because
management activities reated to ending and starting iteration have to be executed for every

iteration but these are minimized in XP process.

XP introduces many practices but two techniques which are characteristic to XP are pair
programming and test driven development [1]. XP may first seem just an acronym for ad-hoc
development, but when practices are operationalized it soon becomes evident that XP is actualy
arather gtrict methodology [16]. In fact Paulk (2001) argues that XP fulfills CMM leved 2 key
process areas and even many level 3 key process areas. XP is not, however, asiver bullet and
not applicableto al projects. Also loosenes of requirement management practices have raised
some concerns [5]. In the following the principa practices and approaches of XP are listed [1,3]:
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Practice

Explanation

Small releases

XP project is divided into small releases of maximum of two
months. System designed for one release a the time. Two
months release can be divided into severd iterations. According
to experiences gained in eXpert project duration of one iteration
should be no less than two weeks if new features are introduced
to system [13].

Incremental development

XP projects are conducted in an iterative process where each
release produces working product which is tested and can be
deployed.

Pair programming

Development is done in two programmers team where one pair
shares one compuiter. It is argued that quality of produced code
Is much better that in solo programming and consumed effort in

relation to resultsis not in fact twice as much.[17]

Continuosintegration

Teamsintegrate their code often in one integration machine. It is
convenient to use verson management tool's repository for
Integration and then separate integration machine is not
obligatory. Verson management tool should use optimigtic
concurrency; in other wordsit should be non-locking [18] (i.e.
CV9).

Automated acceptance test

Acceptance tests should be automated with some appropriate
script language. Customer wrrites these but the devel opment
team should provide assstance if customer is not able to
construct acceptance tests by himsdlf. Test scripts corresponds
to user sories and vaidate them. All scripts are run & the end of

each release before product is handed to customer.

Test driven development

When production code is written, unit tests for the code are
written before it. This forces developers to think module
interfaces and design before implementation. Test can be written

with some testing frameworks such as xUnit (JUnit for Java).

Shared wor kspace

All developers should be located in same open workspace. This
smplifies communication and crestes productive amosphere.
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Practice Explanation

On-site customer Customer should be aways present in the same workspace as
developers. Thisis a practice that helps facilitating
communication about changing and ambiguous requirements.

40-hour weeks No overtime should be worked or not at least for two weeks a
row.
Planning game Planning gameis a phase in XP development when

requirements, that is stories, are dicited, estimated and sdlected

for rdlease.

During planning game, customer writes stories, which the devel opers estimates and customer then
subsequently prioritizes. Subset of stories based on priority and size is then selected for each
iteration. Developers then divide toriesin into tasks and give an estimate for each task.
Edimating user soriesisdifficult in other than very coarse levd, on the other hand estimating
tasksis much more easy and accurate because tasks are defined in more detailed and concrete
leve. In the literature [1,3] these two steps which involves estimation are divided into two
separate phases planning game and iteration planning. At least in asmaller project it is advisable
to merge these two phases in order to produce more accurate estimates. This gpproach was used
in XP experiment (eXpert) in VTT Electronics [13] with good results.

In the process that was used in eXpert client wrote stories as usua. Development team then
deduced tasks for stories and estimated tasks. Size estimates of tasks that relate to some specific
story are then summarized and allocated to story. Story estimates become more accurate this
way. Duraion of planning gameis of course increases ggnificantly but time for planning asa
whole is the same because same estimates have to be done in anyway and iteration planning is not
needed. Kegping planning game and iteration planning separate is well justified when release
contains severd iterations and only portion of stories that are assigned for release are composed

to tasks and estimated.
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4. Related Work

Thereisincreasingly more work done for requirements engineering aspect of extreme
programming. Origina gpproach of extreme programming for requirementsis felt inadequate in
many cases and some modifications for XP process are represented.

4.1.Requirements Engineering in Extreme Programming

Requirements engineering is divided into three practices in the extreme programming process [1]
planning game, release planning, iteration planning. Usualy project has saverd iterations for each
release, but release can aso be in every iteration [3] depending of scope of project.

Planning game

Requirements Requirements
elicitation analysis & negotiation

)
REMITETETIS ,llteration pIanning'x
Deployment |}<#— management
(contl nuous =>)
Requirements
analysis
J
j' Devel opment j\ /
Figure 3 Requirements engineering in XP

Requirement engineering activities introduced in the section 2.1 can be found in the XP process.

Requirements dicitation activity is done during planning game and responsibility of this activity lies
largely on clients shoulders. Customer writes stories before planning game or during planning
game. Development team of course helpsin this task by providing their expertise of feasibility and
such. Requirements analysis and negotiation is divided between planning game and iteration
planning. Requirements negoatiation is done mainly in planning game by prioritizing requirements.
Requirements andyssis done partidly in planning game when deve opment team estimates cost
of gory. More detailed andyss of requirements is conducted in iteration planning where tasks are
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defined. Requirement vaidation activity is not included in XP practices in any forma way other.
XP prectice of on-gite customer is insurance that when missing or contradicting requirements are
found their effects can be swiftly analyzed and iteration can be steered accordingly. Thisaso
relates to requirements management activity of change management. Requirements management
activity affects dl phases of project in terms of change management and traceghility.

User gory can be thought as a high level requirement or a user requirement asit is users

conception of single thing what system should provide.

4.2.Challengesfor Requirements Engineering

XPhasaprinciple of travel light [1], which means that user Sories that have been implemented in
previous releases are discarded [3]. Thisis not necessarily good practice [6]. Ideaiis that
automated acceptance tests provide necessary information about implemented functiondity [3]. It
isaso argued that information value of acceptance test to customer is not necessarily as good as

plain English user Sories[6].

Even though techniques proposed in literature [1] is such aflexible and illustrative, it does not
necessarily answer dl needs that project might have. If stories should persist asis proposed [6],
then aso relations that they have should persst. If stories would be stored just to paper as story
and task cards, they would be bound to get lost in some point of project aswall is cleared for
new iteration. Needless to say that so would relations that they may have. So we need process
that addresses these issues and which is backed by automated tool. These type of processes and
tools exist dready, but those processes are heavy and generate too much overhead in dynamic

and fast moving projects such as XP project.

User dories are very smple technique and consequently tools that support it should be dso
simple and easy to use. Otherwise developers rather use pen and paper. So we need to find
middle road that is light enough yet provides necessary rigor.

One other problem isthat type of information stored in story and task cards varies from project
to project. Card used in Chryder C3 project [1,2] are somewhat different and more complex
that in eXpert project [13] a VTT. Even though cards were smple, not dl of they fields were
used. In this smdl co-located project it made no sense to dlocate task to some specific individua
S0 “software engineer” -box was left empty in al but firg iteration task cards (Figure 4). On the
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other hand task card could have contained “priority” field because dl tasks and stories were
prioritized. )
" Task Ca & . »

: - |
Figure4 Task card of eXpert project
Because needs of a project differs, process and tool should be adaptable to variety of different
kind of projects and yet be smple and easy to use. Tool should not require strict process. Use
of tool should not cause overhead for process or overhead should be smdl in relation to added

vaue of information preserved in the tool.

4.3.Existing solutions

Nawrocki et d. propose modifications to X P process which includes making light requirements
documentation [5]. One of their concernsisthat on-ste customer that has authority to make
business decisionsis rare luxury and makes XP project expengve from customer point of view.
On-gite customer necessarily does not cost too much for client if customer is able to work
normally in a project room while project team does not need him aswas in eXpert project.
Nawrocki, Jasinski and Walter propose that tester is made responsible for requirements
documentation and this person is caled tester/analyst. They dso give severd pointers for
documenting requirements.

Do not be afraid to use advanced tools
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Organize the requirements into multiple layers

Make the collected requirements available to the team and to the customer through the
web

Carefully choose attributes for your requirements
Trandfer al enclosures provided by customer to dectrica form.

Use of automated tool for user story management is advocated. Currently there is ditinct lack of
automated tool supporting for user story management. MILOS tool for distributed XP [4] isone
of the very few RE tools that are developed for XP. Organizing stories into multiple layers may
complicate planning game and iteration planning unnecessarily much. One might dso question the
vaue of requirements being available in the web if customer sits on same or next door. Some sort
of summarized rlease plan of functiondity and schedule may bein order to catch public attention
if such isrelevant.

Traditiona requirements engineering tools can be used for this, but they provide more functiondity
that is needed for the purposes of XP. Toolsthat have lots of unnecessary functiondity are often
hard to learn because of increased complexity of tool.

Breitman and Leite [6] present aframework for managing user stories. Their gpproach is based
on applying principles of scenarios based development to user stories. While their approach is
interesting it lacks throughout support for tasks. Episodes in their framework corresponds to
tasksin XP. Framework promises traceability from stories to source code, but tasks are not
explicitly addressed. Tasks have dso important information embedded which should be
preserved just as well as stories. Including tasks in tool support should not complicate usage any

more than including the user Sories.

Frauke Paetsch has dso compared traditiona requirements engineering gpproachesto agile
software development. Paetsch aso determine how agile methods can benefit from traditiona
engineering methods and shows how one RE technique can be integrated in atool that supports
agile software development that is distributed over the internet. [21]

5. Requirements Engineering approach for XP

Modifications presented for XP relate more to tool support than in process itself. X P process for
RE is effective for at least for smaler projects. Lack of requirements documentation is consdered
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to be one of the weaknesses of XP aswell as one of the greatest Strengths. With tool support
these weaknesses can be strengthened without hindering agility of the process.

5.1.Requirements Engineering Process

User dories are managed manudly during iteration traditiona process. As have been seenin
previous chapter, it would be often preferable to have these stories stored persigtently in electrical
form. Manud techniqueis however very eaborate and if stories and tasks are managed
electronicdly they should be dso printed and put to wal for communication purposes if

necessary.

Pre-traceability | Post-traceability

Attachment

|

|

| ,
N r—RE Information————-

|

Figure 5 RE information in XP process

Stories can be considered as user requirements but they often are in very coarse level. Tasks
break stories into severa phases that needs to be accomplished for given story. Different objects
that relate to requirements and their relations areillugtrated in Figure 5. White sharp cornered
boxes are stakeholders. Arrows represent traces or links between items and fine dashed box
represent information that is stored in RE tool. Sharp cornered and shaded boxes are objects that
contain RE information. Rounded corner and coloured boxes are implementation or design
objects. There dso can be hierarchica relations between stories which are adso post-tracesbility

reaions.

Requirements engineering process should go asis presented in literature (Chapter 4.1) for
planning game if one release contains severd iterations. Stories are written by customer(s) with
the help of development team. Only modification is that stories are written to automated tool. If
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customer provides source documentation for stories, they are aso stored into tool environment.
All stored items should be under version control. Each user story can be linked to source of user
story which can be some document or most often customer. Customer should prioritise al stories
and with the help of development team they should identify and sdect core set for the first

iteration.

Core set may not be al most high priority stories but such a st thet it is as vauable to customer
and forces development to form as complete architecture for system as possible. Thisis done
because then in subsequent it becomes more unlikely that whole system structure needs to be
modified. [1]

Development team may then evauate stories and put a price (estimate effort) for them if there are
severd iterations before first release. Next, the team sdlects stories for the first iteration and
decomposes them into tasks and estimates effort for these tasks. Tasks are also written to
automated tool. Tasks are linked to stories and sum of time estimates of these tasks are then
updated to corresponding story. If thereis only one iteration per release development can
decompose sdlected stories to tasks and eval uate them before stories are estimated. This assures
a greater accuracy for initid story estimates. Findly stories and tasks are printed and put to wall

on display.

When the team starts coding and sdlects tasks they dso maintain links between tasks and code by
sdecting rdated implementation components in tool environments and by assigning them for task.
When stories are ready (all tasks related to that story are ready) and acceptance tests for that
story iswritten link is made between story and acceptance test script.

Maintaining tracesbility is chalenging tasks for any software project. Thisis further emphasised in
iterative and incrementd process where refactoring is common practice later on project. Changes
are that when code is heavily refactored links between code and tasks are broken. Therefore
links between tasks and code need to include verson of code component, thisway link remain
vaid dl the time even if code changes. Stories are linked to acceptance tests and those tests need

torun dl thetimein dl iterations o those links remain valid throughout the project.
5.2.Integrated Development Environment

Tool operating environment is Eclipse integration framework (www.eclipse.org). Eclipseis open

source initiative supported by al mgor software engineering tool manufacturers and is based on
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tool developed by IBM. Eclipse dready supports extreme programming adequately well in a
sense that the required testing framework and shared code base tools (JUnit and CVS) are
integrated as a default. Integration of tools such as CV'S (or PVCS or SourceSafe) indicates that
step to adopt better configuration management practicesis not too steep.

5.3.Proposed Toadl

In tool framework which is proposed here, user stories are managed in a database and can be
printed for "on the wall"-presentation. Tool provides Smple verson management for user stories
with the possibility to make basdines and browse version history. Tool aso stores tasksin the
same way that it Stores user sories. Attributes of stories or tasks are amost entirely up to user to
define. State of tasks are explicitly defined by the tool and the todl is able to gather statigtica data
from tasks and stories like estimated time vs. actua effort. This provides support for other project
management tools that may use this plug-in. Tool aso exports stories and tasksinto single
documentation and is able to trace tasks into related code and into Javadoc documentation if such
isrelevant

Hereis proposed two related information model, one meta-mode (Figure 6) which defines
information structure of concrete model and concrete information model which stores actua
information. Figure is ER like notation where boxes represent entities and ovals represent
attributes. Requirement entity can be ether task or sory in extreme programming context and al

requirements have id and state parameter as well as any number of user definable attributes.

Poss ble state attribute values are:

Defined Defined sateisinitid state which iswhen story or task
has been written.

Implementing Implementing state is activated when task has been
assigned to some developer and story isin
implementing state when some of itstasks are
implementing date.

Done Done state is activated for task when task has been
done. Story isin done state when dl itstasks are dso
In done State.

Postponed Postponed state is activated for Sory if it, or one of its
tasks are postponed to some subsequent iteration.
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Defined Defined sateisinitid state which iswhen story or task
has been written.
Removed Removed dtate is activated when story or task is

deleted from repository. Such can happen for task
when it is noticed to be futile or for gory whenitis

found to be nonfeasible,

Figure 6 Meta-model of tool

Attribute entity's type attribute defines whether attribute isinteger, string or what ever database
related type, name attribute defines attribute entity's name. Meta-mode is used to form
information (database tables) structure for one specific project. There can be severa type of
requirements al which has unique id and they al have smilar rdations as Task and Story havein
Figure 7. Information presented in meta-modd is also stored in tool specific database. Whenever
new project is created tool reads what Requirements types and parameters are defined in meta-
model database and constructs project specific database based on those.

In Figure 7 there is presented data model of proposed system as ER diagram. Mode borrows
some eements from Breitman's and Lete's framework [6], but compostion of stories and task is
different. Also information can be stored to relationa database or in XML file. Traceshility is
implemented by storing informeation about traced itemsinto database. Item entity has multi value
atribute item type, which can be one of these: Task, Story or File. Actud traces are stored in link
tableswhich is constructed from N to M relationship between item and story or task. Location
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Figure 7 Entity Relationship (ER) model of proposed solution

attribute stores Items identification which can be for example path in Eclipse workspace or Story
ID. Item entity and its attributes are managed by tool and used do not need to worry about it.

User Story and Task tables contain information of stories and tasks. Only 1D fidd and multi-value
date field are mandatory. 1D field is combination of Requirement types ID in metas-model and
incrementa D of task or sory. Thisway tasks and stories dways have unique identifier. Other
fields are user definable and used when needed. Pre-traceability information such as source of
gtory, rationde, etc. can be stored into these user defined attributes.

Tag table sores information relevant to verson management. Verson management in sysemis
linear and on only the last verson is preserved. So the purpose of tag table is gather and provide
higtory information. Thus ng past versons of user soriesis not possible and therefore
branching is not possible. Entry is added to Tag whenever user story or task ismodified. Tag
stores date and verson number of related requirement. Verson number isweak key and is used
together with item ID to identify Single tag. Tag aso has label parameter which can be used to
identify basdlines. Basdlines are parsed to separate file which can be placed onto wall.

By storing thisinformation it is possible to congtruct tool that gives rigor to requirement
engineering in extreme programming. Information that is ored isminimaist yet essentid
information is captured. Tool can be customized for different kind of projects, for example tool
does not say that tasks should be stored in tool or that stories should be named as stories and not

as requirements. Integrating tool to development environment makes tool more easly ble
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for developers. Keegping functionality minimaist makes learning curve steep and tool can be easly
adopted. This helps to reduce possible overhead which is generated by more rigorous

requirement practices.

6. Discussion

Proposed process and toal isyet to betried in pilot project, but the need for strengthening RE

aspects of extreme programming is obvious.

Role of nonfunctiona requirements is left open. XP does not address these requirements other
ways than oral agreement between customer and devel opment team. This aspect narrows
applicability of extreme project. It should be fruitful to study extending XP practices even further

to cover these aspects as well.

Tool that is produced as result of this study will be tested to seeif these introduced practiced
indeed give rigor for requirements engineering in XP and whether or not they incresse

management overhead.

7. Conclusion

Approach represented in this paper extends extreme programming practices to have better
coverage of requirements engineering issues. Thisis achieved by strengthening especidly
requirements management practices of XP. In order not to increase management overhead,
processis kept light and tool support isintroduced. Process proposed here resembles origind XP
gpproach in great extend with the addition of tool support for managing requirement engineering
related information. Basic XP practices and process remans the same asin traditional XP
process. Tool support makes pers stent requirements documentation possible and ble.
Tool dso givesrigor for capturing tracesbility information that would be otherwise lost. Change
management aspects of XP are not modified because it was felt essentia for XP that change
management is not dowed down by bureaucracy involved in more traditiona process

approaches.

Here requirements management is discussed in the context of extreme programming, but it does
not limit the use of tool that is represented here. Toal is designed to be so adaptive that it can dso
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be used in project that employs other method than XP. Tool environment sets some limitations for
use of tool asit works only in Eclipse integration environment. Eclipseitsdf is such aextensble
that it suits for many different kind of projects and supports variety of platforms.
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