Extreme Programming Modified: Embrace Requirements Engineering Practices *

* T his work has been par tiallysupported byKBN grant 8T 11A01618.

- HU]\�1DZURFNL�0LFKDá�- DVL

�

3R]QD

�

�8QLYHUVLW\�RI�7HFKQRORJ\�3RODQG

{Jerzy.Nawrocki, Michal.Jasinski, Bartosz.Walter, Adam.Wojciechowsk i} @cs.put.poznan.pl

Abstract

Extreme Programming (XP) is an agile (lightweight) sof t-

ware development methodology and it becomes more and

more popular. XP proposes many interesting pra c tices,

but it also has some weaknesses. From the software eng i-

neerin g point of view the most important issues are: mai n-

tenance problems resulting from very limited doc u ment a-

tion (XP relies on code and test cases only), and lack of

wider perspective of a system to be built. Mor e over, XP

assumes that there is only one custom er repr e sentative. In

many cases there are several representatives (each one

with his own view of the system and different priorities)

and then some XP practices should be mod i fied. In the

paper we assess XP from two points of view: the Capabi l-

ity M a turity Model and the Sommerville - Sawyer Model.

We also propose how to introduce doc u mented requir e-

ments to XP, how to mo d ify the Planning Game to allow

many customer represe n tatives and how to get a wider

perspective of a system to be built at the b e ginning of t he

project lifecycle.

1. Introduction

Extreme Programming (XP for short) is an agile (ligh t-

weight) software development methodology[1, 6]. Its

pop u larityis growing veryfast. According to T om

DeMarco ^ XP is the most important movement in our field

today ~ [2]. XP pr o poses manyinteresting practices (strong

customer orient a tion, planning game, veryshort releases,

test - first coding etc.), but it has also some wea k nesses.

Fromthe Software Engineering point of viewthe most

important are the follo w ing issue s:

�

� In XP there are three sources of knowledge about the

software to be maintained: code, test cases, and pr o-

grammers´ memory. If the software remains u n changed

for a long enough period of time, the pr o grammers will

forget manyimportant things and ˘ what i s even

worse ˘ some of the programmers might get unavai l-

able (for i n stance theycan move to another company).

T hen, the onlybasis for maint e nance is code and test

cases. T hat can make maintenance hard. It would be

easier if one had the requirements doc u me nted. T hen

the programmers could use themas a guide in reading

code and test cases. T hus, the follo w ing question

arises: is it po s sible to have an agile methodologyand

documented requir e ments?

� � XP relies on oral communication as ^the written and e -

mail co mmunic a tions (..) are error - prone~ [6]. But

oral communication is susceptible to lapses of me m ory.

After some time one can have pro b lems to recall which

alternative was finallychosen and why, esp e cially

when a systemis complex, there are manypoints of

v iew, manytrade - offs and hesitations. Again it would

be useful to have some written doc u ments.

� � XP assumes there is onlyone customer re p resentative.

If there are manyit is assumed theyspeak one voice

[6]. What if theyhave different points of view? How to

modifyXP to take this into account?

� � In XP the planning perspective is quite short: just one

release (if possible, a release takes "no more than two

months" [6]). Some people consider this a disadva n tage

[5]. T ime and moneycould be saved if the stak e ho lders

(cu s tomer representatives and developers) spend, at the b e ginning of a project, a week or two discussing the

scope and feasibilityof the whole pr o ject. Howto mo d-

ifyXP to provide a wider perspe c tive of a project?

� � XP depends on frequentlyperformed automated tes t-

ing. Automated test cases must be not onlycreated but

also maintained. Mai n tenance of test cases is a serious

problem[17], especiallyin case of frequent changes.

Howto support maintenance of test cases?

In the paper we discuss these prob lems and pr o pose

some modifications to XP that aimat solving them. Next

section contains a short overviewof the XP methodology.

T hen we assess XP practices fromtwo points of view: the

CapabilityMaturityModel (Section 3) and the Somme r-

ville - Sawyer Mode l (Section 4). In Section 5 we tryto

convince the reader that it is possible to reconcile XP with

written documentation of requirements. T he main idea is to

assign the task of requirements documentation and ma n-

agement to the XP tester. Section 6 is devote d to the pro b-

lemof multiple customer representatives. T he pr o posed

solution is the Modified Planning Game that allows mult i-

ple customers to make decision about the scope of a r e-

lease. In Section 7 we propose to introduce to the XP lif e-

cycle the requiremen ts engineering phase at the begi n ning

of a project. T hat wayone can get a wider perspe c tive of a

systemthat the XP teamis going to build.

2. Short overview of XP

T he classical approach to software development is

based on a set of widelyaccepted standar ds and tec h-

niques, including IEEE Standard 830 for r e quirements

specification, Fagan inspections, effort estim a tion based on

Function Points or COCOMO etc. XP rejects manyof

those tec h niques:

· IEEE standard 830 [20] and requirements specific a tion

documents are not needed in XP. T heyare r e placed

with a set of veryshort user stories wri t ten on index

cards. T he cards are supplemented with oral commun i-

cation between the development teamand the customer

representative. It is assumed that the cu s tomer repr e-

sen tative is always available to the team ˘ he is called

an on - site customer . If a user storyis not clear or some

of themare in conflict, a team member can ask the cu s-

tomer representative and he will solve the pro b lemvery

fast.

· Classical inspections [25, 2 6] have little value fromthe

XP pe r spective. T heyare based on a kind of off - line

review : first the author writes a piece of code then r e-

viewers read it and make co m ments. In XP software

production is based on pair programming . T wo pe o-

ple are sitting in f ront of one computer. One person has

the keyboard and writes the code while the other person

looks at the screen and tries to find d e fects. T hat is a kind of on - line review but there are no forms, no f a-

cil i tators, no checklists etc. T heyare r e placed with

conversations. Some programmers co n sider pair pr o-

gramming more enjoyable than indivi d ual one [22, 16].

· Function Point Analysis [27], COCOMO [21] and

other software estimation models are of little impo r-

tance fromthe XP point of view. T he XP practitioners

a re veryskept i cal about long - termplans. T he planning

horizon in XP is just one release and the d e velopment

strategyis based on small releases (each release is us u-

allynot longer than two months [6] and it is split into

iter a tions taking usuallynot longe r than 3 weeks each

[2]). T hat provides a rapid feedback and makes pla n-

ning simpler.

· In the classical approach the development team" uses

the allocated requirements as the basis for software

plans " ([12], page 130), i.e. the plan is to answer the

followin g question: how long will it take to impl e ment

a given set of requirements ? In XP one tries to answer

a different question: what valuable features can be i m-

plemented in a given period of time ? T o a n swer that

question and to maximize customer’s sati s faction the

Planning Game is used at the beginning of each r e-

lease and iteration. T he cu s tomer brings a set of user

stories. T he development teamestimates the effort r e-

quired to implement each story, a s sesses the technical

risks associated with each storyand sp ec i fies how

manyhours theywill be able to spend on the pr o ject

(without interruptions) in a given release or iter a tion

(that estimate is based on the observations co m ing from

the past). Knowing the effort for each storyand the t o-

tal time available to im plement them, the cu s tomer d e-

cides which stories will be implemented in a given r e-

lease or iteration.

· Some development methodologies suggest to write

code first, then to think howto test it [23]. XP re c o m-

mends the test - first coding principle (write a set of test

cases first, then write the code).

· T o practice XP the programmers do not have to know

UML. One of the XP principles is ’travel light’ . T he

onlyr e quired artifacts are test cases and code. If one

needs to discuss the design, he can use the CRC card s

(Class - Responsibility - Collaboration) [24]. But those

cards do not have to be stored and managed.

· In the waterfall model ’the software design is realized

as a set of programs or program units’ and then ’the

individual program units are integrated and test ed’

([28], page 10). XP is based on continuous integr a-

tion : the programmers integrate a newpiece of sof t-

ware with the latest release several times a dayand

each time ’all the tests must run at 100% ’ [1]. When

tes t ing is performed so frequently, it makes sense to use

automated testing and tools such as xUnit [29].

3. XP vs. Capability Maturity Model

Perhaps the most popular reference model for software

process assessment is the SEI´s Capabi l ityMaturityModel

(CMM for short) [12]. T hat model consists of fi ve maturity

levels and each level contains a number of KeyProcess

Areas (KPAs). At Level 2, called Repeatable, there are six

KPAs and one of themis Requirements Management. R e-

centlyPaulk presented an interesting evalu a tion of XP

fromthe CMM point of vi ew[13]. In his opinion requir e-

ments management, as defined in CMM, is ^ largely a d-

dressed in XP ~. His arguments are on a high abstraction

level and we are going to confront in more d e tail the XP

practices with the abilities and activities recommended by

th e Requirements Ma n agement KPA of CMM.

According to Paulk, ^XP addresses Level 2´s requir e-

ments management KPA through its use of stories, onsite

customer, and continuous integr a tion~ [13]. A user story

is made up of two co m ponents: the written card and th e

series of conversations that take place after the card is wri t-

ten. T he written cards are just ^promises for conve r sation~

[6] and theydo not have to be complete nor clearlystated.

If something is not clear, it will be clarified during the

conversation with the on - site customer. Once a storyis

successfullyimpl e mented, the storycard can be destroyed

[2]. Even if the stories are not destroyed (some organiz a-

tions keep themon the web [30]), theyare not a replac e-

ment for requirements as theydo not have to be clear and

complete. T he third element, continuous int e gration , is

more important for qualityassurance than for requir e ments

management. What matters in the requir e ments co n text is

small release, which allows fast feedback fromthe end

users [1] ˘ th at is the best wayof requir e ments valid a tion.

T he main weakness of the XP approach to requir e ments

management is lack of documentation of requir e ments.

Fromthis point of viewXP resembles evolutionaryprot o-

typing, where a prototype rapidlygrows into a f i n ished

product. Casper Jones points out the following ha z ards

associated with that approach [7]:

� � ^Written specifications are missing or pe r functory.

� � Maintenance costs are usually well above average.

� � Litigation probability is alarmingly high.~

Written docu mentation of requirements is also impo r-

tant in CMM. At Level 2 there are, among others, the fo l-

lowing criteria concerning a sound requirements ma n ag e-

ment process [12]:

� � The allocated requirements are documented (Abi l ity

2). Unfortunately, in XP there is no requirements doc u-

mentation. A storycard is like an iceberg: what you see

is onlya small part of what you will get (you have to

wait till co n versations).

� � Changes resulting fromchanges to the allocated

requirements are documented (Activity3, Subpra c-

tice 2). In XP changes are not documented. ^If Bus iness realizes it needs a new story during the middle of

the development of a release, it can write the story.

Development estimates the story, then Business r e-

moves stories with the equivalent estimate from th e r e-

maining plan and inserts the new story.~ [1]

Recentlyanother model, called CMM Int e gration

(CMMI for short), has been developed that integrates m a-

turitymodels for SystemEngineering, Software Enginee r-

ing (SW - CMMI), and Integrated Product and Process D e-

velopment [4]. CMMI has two represent a tions: staged

(traditional) and continuous (it resembles ISO 15504). T he

staged represe n tation of SW - CMMI is similar to the old

CMM (it consists of five m a turitylevels and each level

contains a number of KPAs). At L evel 2, called Managed,

there are seven KPAs and one of themis R e quirements

Management. It was a surprise for us that the descri p tion

of the Requirements Management KPA does not e x plicitly

state that requirements must be documented. Ho w ever,

there are two specific practices that implicitlydemand

documentation of r e quirements:

� � M anage changes to the requirements as they evolve

during the project (Specific Pra c tice 1.3). T ypical

work products suggested bySW - CMMI include r e-

quirements database and the recomme nded subpra c tice

is to maintain the r e quirements change historywith the

rationale for the changes.

� � M aintain bi - directional traceability among the r e-

quirements and the project plans and work pro d-

ucts (Specific Practice 1.4). A typical work product

suggeste d here bySW - CMMI is a requirements trac e-

abilitymatrix and it is recommended to maintain trac e-

abilityfroma requirement to its derived requir e ments

as well as to work products (code, test cases etc.).

T hus, the XP approach to requirements management,

whi ch relies almost completelyon oral communication, is

not a c ceptable fromthe CMM/CMMI point of view. T he

lack of documentation most impacts the maintenance.

T here are two kinds of maintenance: continuous and di s-

crete. Continuous maintenance means that def ect reports

and change orders appear quite frequentlyand it makes

sense to have a teamdesignated to the maintenance job.

T heycan produce newpatches and release newversions of

the software on an almost periodic basis. Manyoff - the -

shelf tools are maint ained that way. If the software is not

too big, XP can be a good choice (a success storyis d e-

scribed in [30]). In discrete maintenance defect r e ports

and change orders appear rarely. When a need arises a

project is launched. Manyof the 2000 - year - problem pr o-

jects were discrete maintenance projects. Moreover, cu s-

tomer - initiated software systems are frequentlymai n tained

on the discrete basis. If the distance fromone maintenance

project (episode) to another one is long enough, then the

lack of documentation maybecome a serious pro b lem.

4. XP vs. Sommerville - Sawyer model

Maturityof the requirements engineering processes a p-

plied in an organization can be assessed according to the

Somme r ville - Sawyer model [15]. T his is a simple 3 - level

model based on good pr actices. Sommerville and Sawyer

have ident i fied 66 practices and theysplit theminto 3

groups: basic, intermediate and advanced. Each practice

can bring from0 to 3 points, depending on how wide it is

used in an organization (3 points if the practice is a n o r-

ganization´s standard, 2 if it is frequentlyused, 1 if its u s-

age is discr e tionary, 0 if the practice is never used). T he

highest maturitylevel is called Defined . O r ganiz a tions at

that level have more than 85 points in the basic practices

and more tha n 40 points in the intermed i ate and advanced

practices. T he intermediate level is called R e peatable and

organizations at this level have more than 55 points in b a-

sic practices. T he lowest level is called Initial and an in i-

tial organization has less than 55 points in basic pra c tices.

We have used the Sommerville - Sawyer model to assess

the approach to requirements ma n agement proposed by

XP. T here are onlyseven basic practices of the Somme r-

ville - Sawyer model that are fullysu p ported byXP (see

also the append ix):

4.1 Assess systemfeasibility.

4.6 Use business concerns to drive requirements elicit a-

tion.

5.4 Plan for conflicts and conflict resolution.

5.5 Prioritize requirements.

7.3 Model the systemarchitecture.

9.1 Uniquelyidentifyeach requirement

9.2 Defi ne polices for requirements manag e ment.

Fromthe estimation presented in the appendix follows that

an XP teamcan earn up to 31 points in basic pra c tices. It is

much lower than 55 points required to be cla s sified as R e-

peatable. T hus, XP teams are at the In i tial level. T his is an

important risk fa c tor.

5. Reconciling XP with documented requir e-

ments

At first glance, XP and written document a tion do not fit

together at all. XP is a lightweight methodologyand it

stronglyprefers oral communic a tion over written one.

However, a question arises what does it mean that a d e ve l-

opment methodologyis lightweight. T o whomis it ligh t-

weight? XP is certainlynot a `lightweight´ metho d ology

fromthe cu s tomer point of viewsince XP requires on - site

customer , working all the time with developers (class i cal

approach is much lighter fromthat point of view). T he

main beneficiaries of XP are programmers ˘ the onlyart i-

facts theyhave to write are test cases and code. T hus, if one wants to reconcile a lightweight met h odologywith

written documentation of requirements, he cannot put the

burden of documentation onto the pr o grammers. Our pr o-

posal is to make the tester responsible for requirements

doc u mentation and management.

According to Beck, an XP tester is ^ respo n sible for

helping the customer choose and write fun c tional tests ~

and running themregularly[1]. Requirements and acce p-

tance tests are on the same abstraction level, so tester

seems to be the best person to take on the job of an a lyst

responsible for requirements documenta tion and ma n ag e-

ment. We will call that person a tester/analyst . Mer g ing

the tester and analyst roles seems reasonable because test

cases must be managed anyway. It is especiallydiff i cult

when requirements creep and the sy s temis complex

enough (the more c omplex systemthe more requir e ments

creep, as no bodyis able to produce themat the beginning

of the pr o ject). A good practice is to link the test cases to

the requirements. If the r e quirements change, one knows

what test cases should be reviewed. T hus, a well - organized

tester will manage requirements anyway. If r e quirements

are not documented, his job is harder.

Here are our tips for the XP tester/analyst:

� � Do not be afraid to use advanced tools . Travel light

(that is one of XP principles ˘ see Sec. 2 and [1]) does

not mean that you have to go on foot. If you go bycar

30 kmin wrong direction, it is a small problem; if you

go byfoot 30 kmin wrong direction, it is a big pro b-

lem. Such tools like Rational RequisitePro [14] maybe

veryus e ful.

� � Organize the requirements into multiple layers .

T reat the info r mation put bythe customer onto story

cards as a feature description and place it on the hig h-

est layer (one storycard is one feature/ requir e ment).

Place the clarific a tions on a lower level. T he test cases

should be a layer below.

� � M ake the collected requirements available to the

teamand to the customer through the web (in

RequisitePro there is a tool called Requ i siteWeb).

� � Carefully choose attributes for your requir e ments .

T he set of attributes should be a s small as possible.

T hen it is much easier to find information and mai n tain

the attribute values.

� � Transfer all enclosures provided by the customer to

an electronic form . All the dra w ings, pictures, tables

or lawacts provided bythe customer on a paper k eep

as files (e.g. gif or jpeg files) using a scanner. T hen you

can make themavailable through Internet. Sheets of

paper can easilybe lost. Electronic files can be co p ied

and printed as needed.

A question arises howrequirements documented bythe

tester influence other XP practices. Will the pr e sented

modification (i.e. extending the role of tester to tester -

analyst) introduce conflicts or inconsistencies to the met hodology? When one reads the XP practices (see e.g. Sec. 2

or [1]), he will find that none of themcontradicts with the

proposed modification. Moreover, we are co n vinced that

augmenting XP with requirements doc u mented bythe

tester will strengthen the methodologyand fromthe pr o-

grammers point of viewit will be as ligh t weight as the

original XP .

We have been experimenting with XP since 1999. T he

subject of the first experiments was pair progra m ming [9].

T hen, in the next academic year (2000/01) we run another

experiment as a part of the Software D e velopment Studio

[19]. Five 1 - year projects have been a s signed to ten teams.

Five teams worked according to XP and five other accor d-

ing to CMM Level 2. T he CMM teams used IEEE Sta n-

dard 830 for requirements engineering, the requirements

elic i tation was supported bythe FAST meetings [18], the

Delphi meth od [8] was used for estimating the effort and

d e veloping the plans, progress tracking was based on the

Earned Value method, and CVS was used for version ma n-

agement. Each team(both CMM and XP) co n sisted of

eight students co m ing fromthe 3 rd , 4 th and 5 th ye ar. T he XP

teams were in a verydifficult position. T he main problem

was the cu s tomers. It proved impossible to have an on - site

customer (more details can be found in [11]). For ac a-

demic year 2001/02 we decided to modifyXP. We intr o-

duced to XP documented requirements, the students were

equipped with document templates, we structured the

mee t ings with agendas and forms, and we have found

spo n sors who helped us to buythe Rational Suite. T he

projects are not finished yet but students, cu s tomers and

staff mem bers are much more sati s fied than a year before.

6. Multiple customer representatives

One of the XP practices is on - site customer. He is a real

customer (end user) and he is expected to sit with the team,

answer the questions, and make business decisions [ 1].

Particularly, he participates in the Planning Game through

which the scope of the next release and the next iteration is

d e cided.

XP assumes, that there is only one customer repr e se n-

tative for the project. In case of manycustomer repr e se n-

t a tives it is assumed that theyspeak one voice. Unfo r t u-

nately, in some cases there are manycustomer represe n t a-

tives and theydo not speak one voice. Here are some

guidelines proposed bySommerville and Sawyer [15] that

showthe need for considering many customer repr ese n-

tatives :

· Identify and consult systemstakeholders . It is i m po r-

tant to make people feel theyparticipate in creating the

system.

· Collect requirements frommultiple viewpoints .

· Be sensitive to organizational and political

consi d er a tions . If a systemis to serve several

departments of an organization, a common practice is

to include into the decision process a representative of

each depar t ment.

· Plan for conflicts and conflict resolution . Conflicts

are inevitable if a systemis to serve manypeople with

d ifferent expectations and fears.

Here is our proposition howto include manycustomer

representatives into the development process:

· The tester/analyst answers programmer´s que s tions .

If there are manycustomer represent a tives theycannot

sit with the team all the time waiting for que s tions

asked bythe programmers. T he tester analyst is the

best pe r son to do it.

· The tester/analyst has everyday contact with the

cu s tomer representatives . He is developing with them

acceptance tests and presents themprogress r e ports

(failed/passed acceptance tests).

· The customer representatives participated in a

modified Planning Game . T hat game is described b e-

low.

7. Modified Planning Game

We assume that at the customer side there are many

cu s tomer representatives and one s enior customer. Each

customer representative has some domain knowledge

and he will be an end - user of the system. It is possible that

his requirements will be contradictorywith the r e quir e-

ments of the other customer representatives.

The senior customer rep resents interests of the whole

cu s tomer organization. It is possible that he does not have

the domain knowledge the customer representatives have

and time to discuss details of the systemto be build. B e-

cause of this, both senior customer and customer repr e se n-

tatives are necessary. T he main role of the senior cu s tomer

is to resolve conflicts between the customer repr e sentatives

whenever necessary.

Like in the original Planning Game, the first move b e-

longs to the Business, i.e. to the customer representative s.

T heybring their storycards.

T he second move is done bythe Development. As in

the original Planning Game, the developers estimate e f fort

in Ideal Engineering T ime (hours) and assess risk assoc i-

ated with each story. One can use here the Delphi method

[8, 3].

In the third move the Business decides about the scope.

T hat move is modified since there are manycu s tomer re p-

resentatives instead of one. Each customer re p resent a tive

gets some budget representing the time the XP teamcan

spend working for him. T he budget is expressed in hours.

It is assigned to each customer representative bythe senior customer. Each customer buys the most val u able st o ries

fromthe developers. If n customer represent a tives pu r-

chase a story, each one pays 1/ n of the price.

If a customer representative is not able to buya val u-

able story(all his stories are too expensive), he can return

his budget to the senior customer. T hen the senior cu s-

tomer offers that ^money~ to the remaining customer re p-

resentatives. It is a kind of auct ion . T he person who o f fers

the highest price will get the ^money~ and will be able to

buyanother story. T he price will be paid at the next Pla n-

ning Game to the person who resigned fromthem.

If there are manycustomer representatives it seems re a-

sonable t o have a longer releases (e.g. 3 months long) to be

able to implement stories proposed bymore than one pe r-

son. At the incr e ment level it would be useful to schedule

for one i n crement stories coming fromthe same customer

represent a tive.

8. Modifying the X P Lifecycle

In the original XP the planning perspective is very

short: not longer than two month (one release). Some pe o-

ple co n sider this a disadvantage [5]. T ime and money

could be saved if the stakeholders (the customer represe n-

tatives and the developers ) spend, at the beginning of a

project, a week or two discussing high - level goals, co n-

straints, scope, risks and feasibility. Pressman warns that

^ there is a tendency to rush to a solution, even before the

problem is understood. This often leads to elegan t sof t-

ware that solves the wrong pro b lem! ~ [18]. XP is not that

bad. If there is an on - site customer and the releases are

short enough, the probabilityof solving the wrong pro b lem

is verylow. But, as pointed out earlier, it is difficult to

have a compete nt on - site customer, who is also in a pos i-

tion to make business decision on behalf of his o r ganiz a-

tion. Moreover, it makes no sense to rush to coding when

nobodyunderstands the application domain and some b a-

sic dec i sions have not been made yet.

Our propos ition is to modifythe XP lifecycle and to i n-

troduce a requirements engineering phase at the begi n ning

of a project. T hat phase does not have to be verylong. A

few weeks would be enough. During that phase the XP

teamcould do the following things:

· Collect the use scenarios . Scenarios concerning the

current systemare collected fromthe customer repr e-

sentatives and theydescribe pro b lems and motivations

for building a newsystem. T his is a simple formof fe a-

sibilitystudy. T his is also a good starting point for co l-

lecting domain knowledge and understanding the pro b-

lem. Scenarios concerning a newsystemcan be written

bythe customer representatives and/or bythe XP team.

T heyshowthe vision howthe systemcould work.

· Assess systemfeasibility . One of the qu estions that

should be answered is if it is the right decision to d e-

velop the systemaccording to the XP methodology.

Other questions concern business and technical risks.

· Identify systemstakeholders .

· Roughly describe the systeḿ s operating enviro n-

ment.

· L ook for main domain constraints.

· Prototype poorly understood requirements . At this

stage the prototype can be simple and should mainly

focus on human - machine communication.

9. Conclusions

In the paper we have proposed three modifications to

the XP methodol ogy:

· Written documentation of requirements that is ma n aged

bya tester/analyst.

· T he Modified Planning Game that allows to have mu l-

tiple customer representatives (in the original Pla n ning

Game there is onlyone customer representative).

· T he requirements eng ineering phase at the beginning of

a project that provides a wider perspective of a sy s tem

that is to be developed.

Our earlyexperience shows that those modifications are

simple enough and the resulting methodologyis a l most as

lightweight as the original XP.

An important indicator of improvement is increase in

the number of Sommerville - Sawyer points (see Section 4).

If an organ i zation is using the original XP it will earn at

most 31 points in the basic practices and will be classified

as Initial. After i ntroducing the proposed modifications it

can earn up to 78 points in the basic practices (see the

a p pe n dix) and it would be classified as Repeatable. T hat is

a good indicator of improv e ment.

References

[1] K. Beck, Extreme Programming Explained: Embrace

Ch ange , Addison - Wesley, Boston, 2000.

[2] K. Beck, and M. Fowler, Planning Extreme Programming ,

Add i son - Wesley, Boston, 2001.

[3] B. Boehm, Software Engineering Economics, P re n tice - Hall,

1981.

[4] Capability Maturity Model Integration , Ve r sion 1.1, Staged

Re presentation, CMU/SEI - 2002 - TR - 004, Carnegie Mellon

University, 2002, http://www.sei.cmu.edu/cmmi/pro d ucts

/v1.1ippd - staged.pdf, January11, 2002.

[5] R.Glass, ^Extreme P rogramming: The Good, the Bad, and the

BottomLine~, IEEE Software , Nove m ber/December 2 001,

pp. 111 - 112.

[6] R. Jeffries, A. Anderson, and C. Hendrickson, Extreme Pr o-

gramming Installed , Addison - Wesley, Bo s ton, 2001.

[7] C. Jones, Software Quality: Analysis and Guidelines for Su c-

cess , International Thomson Computer P ress, Lo n don,

1997.

[8] H. A. Linstone, and M. Turoff, The Delphi Method: Tec h-

niques and Applications, Addison - Wesley, 1975.

[9] J.Nawrocki, and A.Wojciechowski ^Experimental Evalu a tion

of P air P rogramming~ in : K.Maxwell, S.Oligny, R.Kusters,

E. van Veenendaal (Eds.) Project Control : Satysfying the

Cu s tomer , Shaker P ublishing, London 2001, pp. 269 - 276.

(see also http://www.escom.co.uk/conference2001/papers/

nawrocki.pdf)

[10] J.Nawrocki, B.Walter, and A.Wojciechowski ^Towards

MaturityModel for eXtreme P rogramming~, Pr o ceedings of

th e 27 th EUROMICRO Conference , IEEE Computer S o c i-

ety, Los Alamitos, 2001, pp. 233 - 239.

[11] J. Nawrocki, B. Walter, and A. Wojciechowski, ^Compar i-

son of CMMI Level 2 and eXtreme P rogramming~, in: J.

Ko n tio, R. Conradi (Eds.), Software Quality ˘ ECSQ 2002 ,

Le c ture Notes in Computer Science 2349, Springer, pp.

288 - 297.

[12] M. C. P aulk et al., The Capability Maturity Model: Guid e-

lines for Improving the Software Process, Addison - Wesley,

Reading MA, 1994.

[13] M.C. P aulk, ^Extreme P rogramming froma CMM perspe c-

t ive~, IEEE Software , Nove m ber/December 2001, pp. 19 -

26.

[14] Rational Software Corporation, Using Rational Requisit e-

Pro , Version 2001.03.00.

[15] I. Sommerville, and P . Sawyer, Requirements Eng i neering:

A Good Practice Guide , John Wiley& Sons, Chiche s ter ,

1997.

[16] L. Williams, R. Kessler, W. Cunningham, and R. Jeffries

^Strengthening the Case for P air P rogra m ming~, IEEE

Software , July/August 2000, pp. 19 - 25.

[17] M. Fewster, and D. Graham, Software Test Automation:

Effective use of test execution tools , ACM P ress & Add i son

Wesley, Harlow, 1999.

[18] R.S. P ressman, Software Engineering: A Practiti o ner´s

Approach , McGraw - Hill, New York, 4 th ed i tion, 1997.

[19] J.Nawrocki, "Towards Educating Leaders of Sof t ware

Teams: a New Software Engineering P r o gramme at P UT"

in : P . Klint, and J.R. Nawrocki, Software Engineering Ed u-

cation Symposium SEES’98 , Scie n tific P ublishers OWN,

P oznan, 1998, pp. 149 - 157.

[20] "IEEE Recommended P ractice for Software Requir e ments

Specifications. IEEE Standard 830 - 1998" in: IEEE Sof t-

wa re Engineering Standards Colle c tion. 1999 Edition , Vol.

4: Resource and Technique Sta n dards , IEEE P ress, April

1999.

[21] B. W. Boehmet. al., Software Cost Estimation with

COCOMO II , P rentice Hall, Upper Saddle River (NJ), 2000.

[22] J.T. Nosek, "The case for collaborative progra m ming",

Communications of the ACM , vol. 41 (1998), No. 3, pp.

105 - 108.

[23] W.S. Humphrey, A Discipline for Software Eng i neering ,

Addison - Wesley, Reading, 1995.

[24] K. Beck, W. Cunningham, "A laboratoryfor teac h ing o b-

ject - oriented thinking", Proceedings of OOPSLA 89 ,

SIGP LAN Notices, vol. 24 (1989), No 10, pp. 1 - 6 (see also

http://c2.com/doc/oopsla89/paper.html).

[25] M. Fagan, "Design and Code Inspections", IBM Sy s temJ.,

vol. 15, no.3, 1976, pp. 182 - 211.

[26] J.C. Knight, and E. A. Myers, An improved inspection tec h-

nique, Communications of the ACM , vol. 36 (1993), No.11,

pp. 51 - 61.

[27] Function Point Counting Practices Manual , IFP UG,

http://www.ifpug.org/publications/manual.htm, June 2002.

[28] I. Sommerville, Software Engineerin g , Addison - Wesley,

Harlow, 5th edition , 1995.

[29] K. Beck, Simple Smalltalk Testing: With Patterns ,

http://www.xprogramming.com/testfram.htm, June 2002.

[30] C. P oole, and J.W. Huisman, "Using Extreme P rogra m ming

in a Maintenance Environment", IEEE Softwa re , Nove m-

ber/December 2001, pp. 42 - 50.

Appendix. Evaluation of XP and Modified XP

based on the basic guidelines of the Somme r-

ville - Sawyer model

In the appendix all the basic guidelines presented in

[15] are considered. Each guideline can bring from0 to 3

points (see Section 4). T he actual score depends on how

far a given methodologysupports the considered guid e line.

T he structure of a guideline description is as follows:

a.b T he guideline

XP: x Explanation whythe guideline earns x points.

MXP: m Expl anation whythe guideline earns mpoints.

where:

a.b : T he guideline number as presented in [15].

XP : Original XP

x : Our estimate of the maximumscore earned byXP

M XP : Modified XP as presented in the paper and aided by

the Rational RequisitePro [14].

m : O ur estimate of the maximumscore earned byMXP

T he evaluation is presented below.

3.1 Define a standard document structure

XP: 0 T here are no documents in XP.

MXP: 3 T he document structure is defined.

3.2 Explain howto use the document

XP: 0 No docume nts.

MXP: 0 We skipped it. We did not need it.

3.3 Include a summaryof the requirements

XP: 0 No documents.

MXP: 0 It can get inconsistent with the requirements.

3.4 Make a business case for the system

XP: 0 No documents.

MXP: 3 T here is a section with the customer’s pro b lems

3.5 Define specialized terms

XP: 0 No documents.

MXP: 3 T here is a section with the terminology.

3.6 Layout the document for readability

XP: 0 No documents.

MXP: 3 T here is a document template.

3.7 Help readers find inf ormation

XP: 0 No documents.

MXP: 3 T he contents lists are used.

3.8 Make the document easyto change

XP: 0 No documents.

MXP: 0 We do not change documents. We produce

newversions.

4.1 Assess systemfeasibility

XP: 3 User stories + Planning Game

M XP: 3 User stories + Planning Game

4.2 Be sensitive to organizational and political factors

XP: 2 On - site customer + frequent conversations

MXP: 2 Senior customer and Modified Planning Game

4.3 Identifyand consult systemstakeholders

XP: 1 T he stakeh olders are reduced to one customer.

MXP: 3 Modified Planning Game

4.4 Record requirements sources

XP: 0 T here are no such records.

MXP: 3 T he source is an attribute of a requirement.

4.5 Define the system’s operating environment

XP: 0 No such informa tion is stored.

MXP: 3 Imposed bythe standard document structure.

4.6 Use business concerns to drive requirements elicit a tion

XP: 3 Planning Game

MXP: 3 Modified Planning Game

5.1 Define systemboundaries

XP: 2 Conversations + Planning Game

MXP: 3 Planning Game + Functional requir e ments

5.2 Use checklists for requirements analysis

XP: 0 No checklists.

MXP: 3 We use checklists.

5.3 Provide software to support negotiations

XP: 0 Oral communication is used.

MXP: 2 E - mail, web pages, Rational Requ isite Pro

5.4 Plan for conflicts and conflict resolution

XP: 3 Planning Game + conversations

MXP: 3 Planning Game + structured meetings + e - mail

5.5 Prioritize requirements

XP: 3 Releases & increments + Planning Game

MXP: 3 Releases & increments + Pl anning Game

6.1 Define standard templates for describing requirements

XP: 0 No templates

MXP: 3 MS Word templates.

6.2 Use language simply, consistentlyand concisely

XP: 2 User stories are usuallysimple and concise.

MXP: 2 We depend on templates an d examples.

6.3 Use diagrams appropriately

XP: 1 Some people use UML (e.g. Martin Fowler)

MXP: 1 UML diagrams. At discretion of teamme m bers

6.4 Supplement natural language with other descriptions

XP: 1 At discretion of the team.

MXP: 1 At discretion of the team.

7.1 Develop complementarysystemmodels

XP: 1 UML. At discretion of the team.

MXP: 1 UML. At discretion of the team.

7.2 Model the system’s environment

XP: 1 At discretion of the team.

MXP: 1 At discretion of the team.

7.3 Model the sy stemarchitecture

XP: 3 Metaphor

MXP: 3 Metaphor

8.1 Check that the requirements document meets your

standards

XP: 0 T here is no requirements document.

MXP: 3 Reviews

8.2 Organize formal requirements inspections

XP: 0 No inspections.

MXP: 3 Compuls ory.

8.3 Use multi - disciplinaryteams to reviewrequirements

XP: 0 T here are no documents, no reviews.

MXP: 1 Sometimes an expert joins the team.

8.4 Define validation checklists

XP: 0 No checklists

MXP: 0 Not implemented yet.

9.1 Uniquelyidentify each requirement

XP: 2 User stories mayhave identifiers.

MXP: 3 Each requirement is assigned a unique tag.

9.2 Define policies for requirements management

XP: 3 T he policyis defined in [1].

MXP: 3 T hat paper + Rational RequisitePro.

9.3 Define trac eabilitypolicies

XP: 0 T here is no traceabilitypolicy.

MXP: 3 T he policyis based on Rational RequisitePro.

9.4 Maintain a traceabilitymanual

XP: 0 T here is no traceabilitymanual.

MXP: 3 Rational RequisitePro database.