A SELECTION FRAMEWORK FOR AGILE METHODOLOGY
PRACTICES: A Family of Methodologies Approach

Ernest Mnkandla

A thesis submitted to the Faculty of Engineerind an
the Built Environment, University of The
Witwatersrand, Johannesburg, in fulfilment of the
requirements for the degree of Doctor of Philosophy

Johannesburg, 2008



Declaration

| declare that this thesis is my own, unaided wdirls being submitted for the degree
of Doctor of Philosophy in the University of The Watersrand, Johannesburg. It has

not been submitted before for any degree or examman any other University.

(Signature of candidate)

8" day of January 2008



Abstract

The challenges of selecting appropriate softwaneld@ment methodologies for a
given project, and tailoring the methodologies t&pacific human culture have been
dealt with since the establishment of software bgreent as a discipline. The
general trend in software development methodologiiese the early 1990s has been
to change from plan—driven approaches to moretiterancremental development
approaches. This change has led to the birth od@apgof methodologies called “agile
methodologies”, whose values and principles ar@inétg more and more prevalent
in the software development industry. The practicéhis industry has since 2004
shifted from an initial focus on the selection qfesific agile methodologies to
selecting the most appropriate practices from thige damily. Previous work on
methodology selection has centered on either chgdsetween agile and plan—driven
approaches or choosing specific methodologies fieae two groups. This research
aims at developing a framework for selecting thestmappropriate set of agile
practices for a given project instead of selectirgpecific agile methodology.

The results of this research contribute towardatgreunderstanding of agile software
development issues and should be useful to devefopes that want to adopt agile
methodologies as a generic development cultureowittworrying about specific

agile methodologies.
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1 Introduction

This thesis presents a Generic Agile Methodolo@i&@&M) model designed for the
selection of the most appropriate agile practicemfthe agile family. This chapter
motivates the need for continued research on cuapproaches in methodology
selection, and thus provides a background to tlbdl@ms surrounding issues of
methodology selection and tuning. The last pathefchapter provides the outline of
the thesis.

1.1 Background to the Area of Work
The work presented here belongs to the broad fiéldoftware engineering and

specifically falls within the area of software demment methodologies. A review of
the literature shows a progression from early safbvdevelopment methodologies

through current research in agile methodologies.

1.1.1 Early Software Development Methodologies
Since the early days of computing the demand ftiwsoe applications has increased

from simple applications that replaced the taskthefhuman computer (Parr, 1982)
to the complex military applications for controtlinrveapons such as patriot and
stinger missiles to name but a few. The initial dachfor software increased at such
a rate that it became obvious that a more formalggproach to the development of
software had become inevitable. Surprisingly euerihie twenty—first century the

demand for more software still outstrips the supplyring this era of the history of

computing, software development problems led to twhecame known as the
software crisis (Olerup, 1991; Yeh, 1999; Friedmd®89; van Vliet, 2003;

Pressman, 2000; Brooks, 1987; Naur, 1996; Glas33;18nd Shemer, 1987). The
software crisis (discussed in detail in Chaptere€hrnot only refers to problems
associated with approaches to developing softwatealso includes the broader

aspects of how to maintain software. Efforts towasdlving these problems led to



the birth of a new discipline called software emginng ascribed to the 1968 NATO

Software Engineering Conference held in Garmisarp@ny.

The limitations of the classical software engimggiparadigm are rooted in a focus
on sequential thinking which focuses on the adéigippresumed to be necessary to
produce a result and assumes that one has nothlegrh so that each activity can be
completed in sequence (Larman, 2004 and Hofferrggeand Valacich, 2004). To
try and solve some of these problems many methgadocemerged from the early
1970s up to the present with the addition of agikthodologies over the last ten to

fifteen years.

1.1.2 Agile Methodologies
From a practical perspective agile methodoldgiesnerged from a common

discovery among practitioners that their practieel slowly drifted away from the
traditional heavy document and process centereéloi@ment approaches to more
people—centered and less document—centered appsd8oehm and Turner, 2004;
Highsmith, 2002b; Fowler, 2002).

Agile methodologies were originally created for #intallocated teams developing
software in an iterative, incremental approach,ckense of the ternightweight
methodologiedefore agile was adopted, (Fowler, 2002). Howewdh the use of
proper modeling techniques agile methodologies lmarapplied to large projects,
(Ambler, 2002b and Eckstein, 2004). The birth olleagpproaches resulted in the
development of several methodologies that are basexhe or more of the four agile
values and the agile principles as declared inAthiéee Manifestd, (Agile Alliance,
2001).

! See section 3.6 for the definition of agile metilodies
2 See appendix A for details on the Agile Manifesto.



The increase in agile methodologies has led tova ctellenge of finding the most
appropriate agile methodology for a given situatiwhich is not different from the
selection problems found in the rest of the methmgles usually called the

methodology jungle problem discussed in the nelzssation.

1.1.3 Methodology Jungle
The proliferation of systems development methodekded to confusion and

difficulty in objectively selecting specific metholdgies for specific uses, (Avison
and Fitzgerald, 2002; Glass and Vessey, 1995; &muRossi, 1998; and Hofstede
and Weide, 1993). Cockburn (2004a) classifies swiwdevelopers into three levels
of practice. The three levels describe the stagedearning for a software
development practitioner. A level one person i$ gtiarting and would not be able to
learn many methodologies at once. This is a staberevpeople look for one
methodology that works and they learn it and folibwnd expect it to work always.
A level two practitioner is at a stage where helue realizes that the technique will
not serve in all situations so he or she looksrides about when the procedure
breaks. At level three developers do not pay muténtion to the methodology
formula. They pay attention to what is happeningtlos project and make process
adjustments as they work. They understand theetbemd effect and apply whatever
works to get to that end (Cockburn, 2004a). ThedHevels of practice therefore add

to the subjectivity of methodology selection rattiean providing a solution.

It is useful to clarify the meaning of ‘methodologyngle’ in this thesis. In the
systems development methodologies context the teetmodology jungle refers to

the difficulty of selecting the appropriate methludyy for a given project.

While the emergence of agile methodologies conteduto the solution of the
problems caused by sequential thinking (as pratticdraditional methodologies) a

new problem of selecting the most appropriate agig¢hodology for a given project



resulted. Some methodology selection frameworke leeen suggested based on risk
(see, e.g. Boehm and Turner, 2004), based on pgx(see, e.g. Cockburn, 2000),
and based on project criticality (see, e.g. Cockp@004). Research data from field
studies suggest that methodology selection framesvdo indeed help in matching a
given project to the appropriate process therebgrawing the chances of project

success (see empirical information in Boehm anché@iyr2004).

A noticeable feature of the published research gileamethodology selection
frameworks is the lack of information on selectangpecific agile methodology. The
published frameworks tend to provide guidance up ¢general level of going agile or

traditional.

The author believes that it is implausible to assuhat choosing a group of agile
methodologies will improve project success. Thenautlso believes that different
software development projects need different sepsiociples and practices from the
agile group in order to form an appropriate proc€mpter two presents the research

guestion.

1.2 Thesis Outline
The following paragraph describes the layout ofthesis.

Chapter one is an introduction. It defines a biisfory of the software development
problems that led to software development becoraipgofession. The issues that led
to the emergence of agile methodologies and thblgmts they intend to solve are
also given. It finally gives an outline of the eatthesis. The second chapter gives a
summary of the research questions addressed byhéses and also outlines the
research methodology used to embark on the rese@tthpter Three gives the
summary of literature reviewed, in order to estbline theoretical underpinning of
the problem under consideration. Chapter Fourasntlain part of the thesis where a

solution to the identified problem is proposed. giba Five describes the validation



process of the proposed solution. Chapter Sixrsglithe findings, conclusions, and
recommendations for further work in the area otwafe project taxonomy. This is
followed by references and the last section coatappendices with some details of

certain concepts described in the body of the shesi

1.3 Conclusion
The chapter gave an introductory background tonso# engineering problems that

led to the development of software development palogies and the problems that
led to the introduction of more methodologies. phablem of methodology selection
is introduced in particular the selection issudatiey to the agile methodologies
group.

The next chapter follows up on this one by givingrendetail on the research

problems and questions.



2 Research Questions and Approach

This chapter focuses on the problem area of thearek by detailing the question
dealt with in this research and is followed by anline of the research approaches

adopted in proposing a solution.

2.1 Problem Definition
This section comprises two aspects: a problemmataiefor the thesis, and an outline

of the objectives of the research.

2.1.1 Problem statement
The problem statement is:

“To develop a thinking framework for achieving tarethings namely: 1)
characterization of software development projactsrder to determine the suitability
of using agile software development methodologres igiven project, 2) selecting
the most appropriate set of practices from the famf agile methodologies, 3)
tuning the selected set of practices into a feasilaly of working ”

Based on the problem statement the following seaiplains the process and route

to be followed for the successful implementationhaf proposed solution.

2.1.2 Obijectives of the study
This thesis will:

 Determine and define the existing techniques oftwsok project
characterization;

» Determine and define the current methods of agédéhndology selection;

* Determine and define the parameters that can be taseepresent an agile
software development methodology;

» Develop a thinking framework, which implements noetblogy selection in
three stages, the project characterization matinie, methodology selection

matrix and the methodology—tuning model; and



» Determine the suitability of the framework in theugh African context.

The research objectives are summarized in figure 2.

Define Character

ization of projects

to deterimine suitability of
using agile methods

)

i

order to find the

Determine methodology selection in

number of agile

methods relevant to the project

)

i

Define the selectio

n of agile practices

from the selected methods

)

(

Tune the practices to determine
a feasible way of working

Figure 2-1: Summary of Research Objectives

2.2 Hypothesis

Statement of the hypothesis:

The arrow means that the previc
objective leads to the next.
The rectangle represents

obiective

“The success of software development projects eaenhanced by the correct choice

of a set of agile methodology practices and th@g@radaptation of the selected agile

practices to a given project environment”

Successcan be viewed in various ways. In this thesis h@wmesuccess means

developing a software product that meets the irdnder requirements within time



and budget constraints that are agreeable to thresep of the project. The issues of
budget overruns and time overruns in software ptsjare fundamental to this view
of success. In the traditional waterfall-based bgraent approaches meeting the
budget and time constraints proved to be diffiadt withessed by a high project
failure rate which has been decreasing over thesybacause of various new
technologies in software development, (Standish u@ro1994). In the agile

methodologies arena the story is different. Successdefined here has been
achievable because of the higher level of custamearlvement, change—embracing
approaches, and iterative incremental developmpptoaches, (Highsmith, 2002a;
Eckstein, 2004). However, some have questioned ailthenticity of the 1994

Standish report: in particular the article by RabBtass, in the Loyal Opposition
columr?, even challenges the Standish Group to explaiir thews or refute his

criticism of their reports (Glass, 2005).

Agile Methodology Practicésagile methodologies are made up of values, priasipl
and practices. While agile practices may differitéel according to specific agile
methodologies there exist fundamental agile prasttbat are based on the four agile
values and twelve principles and are common tagile methodologies. Values give
purpose to software development, complement eduotr,oand are aligned with life
goals (for example, putting more value on develapned working software instead
of writing comprehensive documentation). Principdes more general and they may
clash (for example, cost versus quality, the pplecis to maintain low cost and high
quality). Practices are less flexible, they bring accountability, atety take the
purposes depicted in the values to real practioe ékample, pair programming
improves the level of individual interactions witha team), (Beck and Andres,
2004). From this perspective practices would béeeas adopt as long as the values

and principles are understood.

% Loyal Opposition is a regular column in the |IEE&ft@are journal.
“ Agile methodology practices are presented ag#iestorresponding agile values in table 3.2.



The major research questions are:

How does a software development professional salesethodology to be used in a
given project?

In as much as there can be a strong desire torfatiethodology in the development
of software there is a general lack of disciplimetbe part of the practitioners in

using the methodology. The most likely reason fachsbehavior is that the main

purpose of a methodology is planning, but the rais®f a software development

project is to deliver a quality working softwareoguct. Hence the success of a
software development project is measured by dehgehe software not conforming

to a plan, (Highsmith, 2002c). So what it meanth#& as you move towards meeting
the stated goals there may be a general drift Btiot use of the methodology. The

methodology of choice should therefore allow foetstailoring.

What techniques can be used to match a set of aglhodology practices to a
project?

Since the focus is not on the methodology but ensthftware product, it is important
that the approaches to methodology selection Heigumtly generic by not specifying
a particular agile methodology. The approach wdh&h be to select relevant agile
practices not for the entire project for that nratiat for each increment. Meaning
that at the beginning of each increment an analyfsthe specific requirements and
environment for that increment is done followedtbg relevant selection process of
the matching agile practices.

The next section provides the justification for teeearch and state the novel aspects.

2.3 Justification of the Research
Published research in the selection of agile metlogikes raises three concerns:

* The selection process generally points to a grdumethodologies such as
traditional or agile (Boehm and Turner, 2004).

» The selection process points to a single methogahsgn Cockburn (2000).



* The selection process points to a particular typagile methodology as in
Cockburn (2004).

A further analysis of these frameworks reveals thaly are helpful in making a
choice between using agile methodologies or trauki methodologies based on risk
(Boehm and Turner, 2004); they are also helpful cimoosing a particular
methodology based on project size (Cockburn, 20@@)d they are helpful in
choosing a particular agile methodology based daticality (Cockburn, 2004).
However, the mere choice of a group of agile methtmygles or a particular agile
methodology is not sufficient. It is always necegda tailor the process into a given
environment. Many agile methodologies do not sgeldw the tailoring should be
done (Abrahamsson et al, 2003).

The specific contribution of this study is to takese proven facts two steps further.
The first step is to select the principles and ficas of agile methodologies that are
relevant to a given project, thus providing furthexlp than simply choosing a
methodology. In a case study at a company in FihiBikkarainen and Passoja
(2005) discovered that using an agile assessmerbagh that identified relevant
practices from Extreme Programming and Scrum, merdal development
monitoring and traceability of requirements imprdv&he second step is to take the
choice of practices to a more feasible level bycgpg how to tune the practices to
a given environment. The tuning is necessary becagde methodologies provide
general guidelines and research shows that for swintiee agile methodologies the
guidelines are rather abstract (Abrahamsson ef@03). The rationale is that
according to Nandhakumar and Avison (1999), a uisefd efficient method does not
refer to abstract principles. Abrahamsson et aD82@lefines abstract principles as
principles not supported with concrete guidancendfete guidance refers to
practices, activities, and work products that cti@réze and provide guidance on
how to execute a specific task, (Abrahamsson eR@D3). This thesis therefore,
proposes a thinking framework that will provide damce on how to select practices
and execute specific tasks.
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In the earlier versions of some agile methodologies example Extreme
Programming, (see section 3.6.9) people were engedr to do all of the
methodology in order for it to work (Beck, 1999;d8eand Fowler, 2000; Highsmith,
2002a; and Cockburn, 2002). As experience reportsingprovement of these
methodologies came, more success stories involvedadoption of principles and
practices across different agile methodologiesckBand Andres, 2004; Beck, 2005;
Highsmith, 2002a; Reifer, 2003; Rasmusson, 200&hBoand Turner, 2005). This
change in the adoption approach of agile methodedogesulted from a deeper
understanding of agile methodologies through whietheals limitations of agile
methodologies. Some of the limitations thatrawceable are: a lack of process in
some methods, a complex process in others, andws fon a specific area (for

example project management) for others, (Abrahamssal, 2003)

The next section summarizes the research methogdtipwed in solving these
problems.

2.4 Research Methodology
This section outlines the research approach folibimehis thesis. The research starts

by building theory through a literature survey ofising methods of project
characterization in order to determine:

* The purpose of project characterization

» Ascertain the existing methods of agile methodolsgigction

» Establish the need for a methodology selectionrtiecie for matching a given

project to a set of agile methodology practices.

As part of the theory building stage the authoo giarticipated in a project at a
software development company. Knowledge gaps wedemtified and research
guestions described in this chapter were formulated
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It is then followed by the building of a proposemusion to the identified problems
and a partial validation of the solution. The apumto is essentially qualitative
research based on the underlying philosophies sitipist and critical theories and
implemented through grounded method and the in&nisnof interviews and

questionnaires.

The next chapter summarizes the literature reviewthle evolution of software
development methodologies and reveals the argunteatiing to the establishment
of agile methodologies and the need for a strudtir@mework for the matching of

agile methodology practices to a project.
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3 Background and Foundational Analysis

This chapter gives a summary of the literature eythat was conducted in the area
of software engineering. The focus is on reveatimg fundamental problems that
software development has always faced. The survdlylead to the review of
technologies that have partially solved some of gheblems over the years. The
work that the South African industry has contrilsuts the field of software
development will also be reviewed. A more detaiedew of agile methodologies is
given because the proposed methodology selectimmefivork is based on agile
methodologies. The chapter concludes by descrithi@gustification for the choice of
the proposed framework. Key technical terms willdedined as they appear in this
thesis. Figure 3.1 gives an overview of the perspedrom which the literature

review was conducted.
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Figure 3-1: Literature Review Overview

3.1 Software Crisis
This term refers to the problems in the early mstf software development when

programs were developed following unsystematic eamtdom methods, (Olerup,
1991 and Yeh, 1991). As the programs became marglea more programmers
would be added and the results were: late delioégoftware, software not meeting
the intended needs, programs not adaptable to edadgcumstances, and many
errors were detected after product delivery, whezh to difficulties in maintaining

software. These problems were referred to as theva® crisis, (Friedman, 1989;
van Vliet, 2003; Olerup, 1991; Yeh, 1991; Pressn000; Brooks, 1987; Naur,
1996; Glass, 1998 and Shemer, 1987). The softwases spanned over three
decades from the 1960s to the 1980s during whichesprojects resulted in huge
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overspends, wasted money, unacceptably long dewelop timeframe, caused
property damage and a few projects caused losgepf(Glass, 1998; Bryant, 2000
and Brooks, 1987). Some used the term softwarés dosrefer to their inability to
hire qualified personnel. The software crisis waginally defined with regard to
productivity, but evolved to emphasize quality, 4&d, 1998, Bryant, 2000 and
Brooks, 1987). The software crisis not only reféosproblems associated with
approaches to developing software but also inclddesbroader aspects of how to
maintain software. Efforts towards solving thesebgms led to the birth of a new
discipline called Software Engineering ascribed the 1968 NATO Software
Engineering Conference held in Garmisch, Germarlye Tationale behind the
engineering solution was to develop a set of stalsdahat would regulate the
approach to developing software. A methodologyechthe Waterfall Model, also
commonly known as the Classical Software Engingefiaradigm, SDLC (Software
Development Life Cycle) was developed. Accordin@tehm and Turner (2004) the
strengths of the SDLC lie in concepts such pecess improvement, process
capability, organizational maturity, process grougnd risk managemeneach of

which will be defined below:

» Process improvemenrd set of activities designed to improve the perénce
and maturity of the organization’s processes.

» Process capability-the natural ability of a process to produce péahresults.
Process capability leads to process predictabditgyg measurability, which
results in effective elimination of causes of papmality and productivity.
Process predictability is a highly debatable cohdsgcause some in the
methodology fray consider it a limitation insteafl & point of strength.
Schwaber and Beedle (2002) argue that defined epehtable processes only
work for tackling defined and repeatable problemghwdefined and
repeatable people in defined and repeatable emwiats, which is not
possible in today’s fast changing business enviemtsl The essence of the

problem is that traditional software engineeringp@sed on repeatability that
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was derived from the other engineering disciplissh as civil, electrical and
mechanical where repeatable processes are noposgible but are a virtue.
However, issues of software development are difteia two ways; 1)
aesthetically —in the traditional engineering feefdr example a draughtsman
may design and draw the diagrams for a bridge bighie will not necessarily
build the bridge. Yet in software development iegdmot work well if the
designer is not the programmer (Beck, 1999). 2)liegon area —the
requirements for building a bridge would not norfmathange, but the
business environment for which software is buit always changing.

» Organizational maturity-refers to the organization’s ability to apply coon
standard processes across the organization.

* Process group—a collection of specialists that facilitate thefidition,
maintenance, and improvement of the processeshysad organization.

* Risk managementan organized, analytic process to identify uraieties that
might cause harm or loss.

» Verification and validation-verification is concerned with technical detaifs
whether the product meets the specification asilddtan the functional and
non—functional requirements, in other words thedpod has been built the
right way. Validation is less technical and it aiatsensuring that the product
does what the customer wants it to do, in otherdwdhe right product has
been built (Sommerville, 2004). These two checkamgl analysis processes
generally reveal product defects.

The limitations of the classical software engimagrparadigm are rooted in
sequential thinking which focuses on the activit@mesumed to be necessary to
produce a result and assumes that one has nothiagrh so that each activity can be
completed in sequence, (Larman, 2004 and Hoffeorgseand Valacich, 2004). The
paradigm therefore tends to be predictive and assuhat business requirements can
be accurately predicted. Therefore some technityage been developed since the
early 1980s to try and predict requirements androbtheir stability, (Davis, 1980).

To try and solve some of these problems many metbgees emerged from the
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early 1970s up to this age. The emergence of metbgigs led to a new challenge of
finding the best methodology for a given situatiavhich is usually called the

methodology jungle.

Despite the tremendous growth in the disciplinsaffware engineering, the irony is
that the problems that led to the software crisik main though in relatively

smaller percentages as confirmed in the CHAOS tepbrthe Standish Group
International (1994) and the subsequent reporttaiBeof problems that led to the
software crisis are well documented in (Pressmafp2Brooks, 1987; Naur, 1996
and Shemer, 1987).

This section summarized literature on the softwamsis. The general tone of
published research on the software crisis is thasbftware crisis problems found in
the nineteenth century are still the same as thb#ige twenty—first century. There is
in fact a fundamental difference because over #st fwo decades or so (1980s to
2000s) a lot of maturity in terms of planning andrmagement has been introduced
into software engineering from both teaching/tnagniand practice. This kind of
growth has resulted in the delivery of high qualdgftware which is also very
complex. Therefore maintenance problems of the 498@e different from
maintenance problems of the 2000s hence the ofigefaition of software crisis
may not be relevant to the situation of the 200@sovations to the existing software
technologies (such the one proposed in this thesisinue to improve on the quality

of software engineering.

3.2 Software Engineering
In general software engineering involves the desiigivelopment, maintenance and

documentation of software systems. Since the eskabént of software engineering

as a discipline more than thirty—five years ag@rehhave been different opinions
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about the exact definition of software engineerifigese are some of the definitions

found in various literature:

1) The Software Engineering Institute at Carnegeidh University in their report
on Undergraduate Software Engineering Educatioagjikie following definition:
Software engineering is that form of engineeringt tapplies the principles of
computer science and mathematics to achieving effsttive solutions to software
problems, (Ford, 1990).

2) The IEEE Computer Society in a joint effort withe ACM agreed on the
following definition:

The application of a systematic, disciplined, queftle approach to the
development, operation, and maintenance of softwdua is, the application of

engineering to software, (IEEE, 1990).

3) A definition that combines these two definitiossgiven by Pfleeger and Atlee
(2005) as follows:

Software engineering can be viewed as an apprdetlcombines computer science
(which is made up of theories and computer funshoand the customer (who
provides the problem to be solved) to develop aos#bols and techniques to solve
problems.

There are a few other views on what the definifmmsoftware engineering should or
should not include. The three definitions listedehbave been chosen because they

provide a more balanced view in accordance wittptirposes of this research.

The introduction of software engineering as an megiing discipline has with

certainty led to formal methodologies for develgpsoftware applications and has
encouraged logical thinking in programming. Howesaiftware engineering has not
met levels of predictability that classical engineg disciplines have achieved. This

challenge contributes to the continued criticisrautlralling software engineering an
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engineering discipline instead of a branch of cotapscience or a craft (McBreen,
2001).

3.2.1 The Software Development Problem
This section runs through a brief history of softevangineering in order to build a

background to the formulation of the questions asgsed by this research work.
Research shows that the history of software hadatgnnings between the early
1950s and the early 1960s (van Vliet, 2003; Cort@i®2) when software was
considered women's job and men preferred the higtestige hardware engineering
roles. Improvement of the efficiency of practitioméhrough improved technologies
and practices remains the fundamental goal. Iteleved that the 1968 NATO
conference marked the official start of softwaregieeering as a profession,
(Mahony, 1998).

The progress in solving software development probleled to the rise of
technologies and practices suchsasictured programmingwhich was followed by
object—oriented programmingomputer Aided Software Engineering (CASE) tools
andUnified Modeling Language (UML)

The current status (2000s) in the software devedspinmdustry can be classified into

three focus areas:

Programming environments€Programming environments have changed from the
times of machine language programming which invlttee coding of binary digits
into the computer, this was done by scientistsrasdarchers. This era was followed
by the introduction of assemblers which made prognang much easier than the
machine language, then came Third Generation Laysgua3GLs) such as
FORTRAN, COBOL, C et cetera some of which are stilise in the 2000s, and they
are concurrently used with Fourth Generation Laggsa(4GLs) such as SQL,

DBase, VB, etc. The future promises to be diffelmttause of the emergence of web
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services, wireless applications, and distributeshmating. Component programming
is the future in programming practices. The maprelopment environments that are
fighting for supremacy are the Java and MicrosolET environments. Since many
applications have been developed in each of the#@maents, they are most likely

going to coexist for some time.

Software project managemarthere is a lot of work being done to master thetol
and management of software projects through fopr@kect management structures.
The need to control projects has given rise to é®dind standards such as; the
Project Management Body of Knowledge (PMBoK), Peojslanagement Institute
(PMI), Capability Maturity Model Integration (CMMJ)ISO9000, and Six Sigma

among others.

Software development methodolo§ieshe fray on software development
methodologies is as old as the software enginegumodession itself. The major

debate of the 2000s is between plan—driven and aggthodologies. The rise of agile
methodologies was marked by the establishmenteoAdile Alliance in 2001. Agile

methodologies are based on four values that defie@ philosophy. The Agile

Alliance (see Appendix A for details) values arensued up in a philosophy that
esteems the following: individuals and interactioner processes and tools, working
software over comprehensive documentation, custaolaboration over contract

negotiation, and responding to change over follgwénplan. Agile methodologies
have solved to a great extent the software devedopmroblems associated with
these two issues: 1) Putting value to the way idd@&ls interact in order to deliver
the right product. 2) The importance of involvingustomer in the development team
in order to develop a product that meets the clmgngeeds of the customer. The
second point can be considered as a best prabhaténtproves on the quality of the

product.

% See definition in section 3.4
® See definition in section 3.5
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Software industries in some developing countriesisomainly on acquiring software
development methodologies that will lead the orgatons to accredited maturity
levels with whichever certifying body. The financiexpenses associated with
acquisition of software development methodologees loe too high for most small to
medium enterprises (Enzenhofer and Chroust, 208ttintann and Pizka, 2002) not
to mention micro and entrepreneurial organizatitret form the majority of the

South African software industry. The expenses wdualdude training, hardware

upgrades and maintenance.

To conclude this section, the 2000s era is markedrbincrease in the number of
software development methodologies with agile methmgies being a relatively
new addition to the list. Those who apply agile meiblogies claim to have realized
a marked improvement in the quality of the softwareduct, and reduced time and
budget overruns through more formal managementessst that take into

consideration the importance of people without assg people to be replaceable
mechanical entities of the software developmentegss. The wisdom in leading the
software development industry is therefore deteechirby the ability of an

organization to embrace change rather than ressias imore and more software

engineering problems are solved by the emerging@ogies such as agile.

The software development problem is composed afnaptex set of sub—problems.
In general engineers and scientists as problenesowill agree that in order to solve
a complex problem, the problem needs to be brol®mndnto smaller problems.
Then each sub—problem is solved as a small chuthithes thesis proposes a solution
to a smaller part of the software development bl

The next sections 3.3 to 3.6 give more detail anrtajor aspects of the software

engineering problem as introduced in sections@3.2.
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3.3 Software Engineering Process
The notion of a process in developing softwarersetie a description of activities that

must be carried out to realize the intended prodtloe software engineering process
is better defined as a lifecycle and is sometimated the software development
lifecycle, software development process, or théwsare process. It is characterized

by the following phases as described in Table 3.1:

Table 3-1: Phases of the Software Development Ldgcle

Description
Requirements Get a complete description of the problem to beesb|
definition and the requirements posed by and on the environimen

which the system will function, (van Vliet, 2003).

System and softwaneThe problem is broken down into modules and |the
design interfaces between the modules are precisely dififilee
focus during design is on what is to be done. Titvare
design level includes data structure definitiors, format
definitions, and important algorithm descriptions,
(Pressman, 2000).

Implementation and This phase deals with coding, testing, and debuggin

7

Unit Testing each module designed in the design specificatiarde(
walkthroughs are done to ensure quality and reiigbin

the implementation, (Pressman, 2000).

Integration and Testing each module built during coding, then irdégg
system testing the modules into a single program structure. Thelevh
program is then tested to make sure the modules fit

together and perform as designed, (Sommerville4R00

Operation and Involves fixing any bugs or problems found by treens
maintenance of the released version. The maintenance team is

responsible for releasing minor upgrade versionshef

software to accommodate bug fixes, (van Vliet, 2003
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Various methodologies of software development ugwdfine a process that covers
in one way or another these five steps. The plavemethodologies follow these
phases sequentially. The iterative incremental ldpvmeent methodologies implement

them concurrently.

3.3.1 Management of the Software Engineering Proces s
The major purpose of managing the software proisets achieve acceptable levels

of risk management in the software developmentgs®clt is however important to
appreciate that “software development organizateqst to develop software rather
than processes” (Fayad, 1997). As part of an effonnprove the quality of software
engineering and consequently that of the produeitsgbdeveloped a lot of work has
been done since the early days of software engimeédo improve the software
engineering process. To that effect certificatidandards such the Capability
Maturity Model (CMM), ISO 9000, Software Processphovement Capability
dEtermination (SPICE) also called 1St3504, were established and the software

development industry is ever struggling to atthim ¢ertifications.

The main challenges as far the certifications amecerned are the inhibitive costs
that small companies may not be able to meet. Htenbe between implementation
of these standards and the actual delivery of #itgymoduct remains a mystery that
some have tried to solve through theories suchofiware evolution (Lehman and
Belady, 1985 and Lehman and Ramil, 2002) and inthnavaoftware technologies
such as agile software development technologiesMivim and Nielsen, 2005).
According to Pfleeger and Atlee (2005) IBM starteé work on process maturity
and many organizations then followed. Of greatduevas the development of the
CMM by the Software Engineering Institute (SEI)@drnegie Mellon University.

The CMM was followed by other process assessmetiiads such SPICE.
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The trends in issues surrounding the managemehedfoftware engineering process
have been towards less prescriptive processesasuttte ones promoted by the agile
movement. Could it be that the highly prescriptaved heavy process assessment
methods are on their way out? While some softwagineering experts find that
there are situations where it would more comfodaiol use heavy processes than
agile (Highsmith, 2005; Boehm and Turner, 2004heotmore pious “agilists” claim
that they have not encountered situations wheditivaal methodologies outperform
agile (Poppendieck, 2005). Many success storiegavhgile development rescued
failing projects that were originally developed ngsithe traditional plan—driven
methodologies can be found in (Highsmith, 2002ackbarn, 2002; Hansson,
Dittrich and Randall, 2004). Another very interagtioverview of agile successes is
found in a report on the experiences of agile dgwakent by representatives from

many European Union companies (Moonen and van Bep2903).

An interesting observation is that agile methodmsglook at the software
engineering process and its management from aeliff@erspective to the traditional
approach. The principle in agile methods is notdltow the software engineering
process sequentially but to follow an iterativer@mental approach. As empirical
evidence on the success stories of agile developooerinue to be published we can

only but add to the innovations that improve onleaguality.

3.4 Software Development Projects
This section looks at basic definitions of termatthre normally associated with the

characterization of software development projetk® position of this section in this
thesis is to provide a fundamental understandingvbét constitutes a software
development project according to this research.

A software development project is a temporary emdethat is undertaken to create a

unique product or service. A software developmerdject in this case can be

24



defined as a temporary effort to create a uniquisvace product. In this context the
term product encompasses any software applicatioosiding computer—based
systems, embedded software, and problem solvingrgnes that are to be built
(Pressman, 2000). According to Schwalbe (2004)og ¢t is characterized by five
attributes:

Unique purpose-means that every project should have a well ddfinbjective.
Temporary-a project has a clear—cut beginning and an ekphal.

Requires resources-a project requires resources often from variotesasa The
resources required include people, hardware, softaaother assets.

Primary customer or sponsefalthough most projects might have many interested
parties or stakeholders, someone must take theaprimle of sponsorship.

Involves uncertainty-every project is unique which brings uncertaintgefining the
project’s objectives, estimate how long it will é&ato complete, or how much it will

cost.

3.4.1 Project Classification
In this thesis characterization of software prgeatvolves the analysis of projects

according to certain parameters (project size, ldpweent timeframe, complexity,
criticality, and customer priorities) found to beaffecient for the purpose of

representing a project.

3.4.2 Project Size
According to Eckstein (2004), there are many dinmrssthat can be used to measure

the size of a project. However, the dimensionsirterrelated. They belong to two
groups. First order dimensions that are a resuteqtirements and constraints and
second order dimensions that are a result of graftbther dimensions. The first
order dimensions aopetime, andnumber of peopleSecond order dimensions are
money andrisk. Cockburn (2000) uses a sweeping statement whelefirees project

size. He defines it simply as the number of peogeding to be coordinated on the

25



project. In this thesis (see section 4.3) the siz@a software development project
means more than just the number of people and lalldefined according to
(Eckstein, 2004).

3.4.3 Taxonomy of Software Development Projects
The subject of classification of software developiarojects usually gets mixed up

with the classification of computer programs. Itherefore pertinent to this research
work that the difference between these two areape#t out. However, the scope of
this thesis does not allow a detailed treatmertheftaxonomy of software projects.
Literature on taxonomy of computer programs shoet tomputer programs are
generally classified according to their functionspmplexity, and criticality.
Landwehr et al, (1994) provide a classification agfimputer programs based on
security flaws. This classification essentially swolers how flaws are introduced into
the system, when they entered the system and wthege are manifested in the
system. Glass and Vessey (1995) argues that i todmatch a methodology to an
application it is necessary to be able to clasbifgh the methodology and the
application. The classification approach givenGtass and Vessey, 1995) essentially
follows qualitative and quantitative approachesal@ative being classification by
kinds (e.g. oysters or grapes) and quantitativendoeilassification by common
dimensions (cows, donkeys, alligators, classifietoading to number of feet).
Lehman and Ramil (2002) describe another prograassilcation technique that
groups programs into Static, Practical, and Evohdry (SPE) types. In this case
programs are classified according to the way theyused and they change as the

environment in which they operate changes.

The classification of software projects in thise@sh is a more abstract taxonomy
that considers the system at a general level witlyeiting to the details of the
program. However, for issues such as complexity @itetality of the project it is

difficult to classify those without looking at tligiantitative nature of the program. In
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order to determine a comprehensive set of projacrmeters that can be used for the
taxonomy of software development projects a sumwag conducted as reported in

section 4.3.

3.5 Software Development Methodologies
There is usually some confusion about the use ef words “method” and

“methodology”. Sometimes the words are used intamgkably depending on the
subject under discussion. In this research a rdetha set of steps that are followed
in the software development process. A methodolsgystudy of a group of related
methods for software development. For a more daetadomparative analysis of
method and methodology refer to (Cronholm and Aajlerf1999).

The use of methodologies in software developmean&yzed by Cockburn (2004a),
who in fact divides software development practiéimninto three levels and argues
that level-one practitioners need a methodologyle¢l one the practitioners copy
the methodology and learn it and they measure thaicess by determining if the
methodology works and how well they can carry it @ockburn goes on to say that
the level two practitioners would be more concermeth issues of methodology
limitations and how to deal with them. At levelékrCockburn argues that there is no
need for a methodology. At level three the pramtgr is assumed to know what
works and what does not work. However, Humphrey@Q)%argues that there will
always be a need for methodologies because eveoothpanies that hire the best
graduates from the best computer science schatldase the same problems as
everyone else. It is therefore important for evegy@oncerned about the issues of
software development methodologies to understard rteed for methodology.
Whatever innovations are done around the subjestathodologies should be aimed

at developing effective techniques to manage tftevace development process.
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Software development methodologies can be cladsifieo two major groups the
plan—driven group which follows a sequential development procedse Fecond
group is theiterative development groupwvhich breaks down the problem into
smaller chunks and develops the system througtibeis of each chunk. Cockburn
(1997) defines a methodology as the way an orgtoizaepeatedly produces and
delivers systems. In defining software developmeethodologies another term of
interest is the size of a methodology, which igraef by Cockburn as the number of
control elements in the methodology, including w&lables, standards, activities,
quality measures, et cetera (Cockburn, 2000). Arpater that is related to the size is
the density of a methodology. It is the detail armhsistency required in the
methodology elements. Greater density correspoadsghter controls or higher
ceremony. Methodology "weight" is its size multgai by the density, (Cockburn,
2000). To explain further the concept of methodgldgnsity let us consider a project
whose main aim is to develop a life critical system such a system there would be
need to ensure that each control element of théaadetogy is detailed enough to
reduce or eliminate the risks that may lead tofélilare of the system. For example,
if there are any calculations that must be perfarimge the system they must follow
sound scientific techniques that have been prowemark. The need for such detail
calls for more resources and time and increasesi¢nsity hence the size of the
methodology.

In this thesis a methodology is defined as alldytematic steps that an organization
regularly follows from the inception of a project the end of a project in order to

successfully deliver a system.

3.5.1 Rigorous Methodologies
These are generally considered the traditional tvalevelop software. They are also

known by many other names like plan—driven, (Boelamd Turner, 2004),

" A life critical system refers to a system whosiife may result in the death of people, an exarigple
software used for the control of aircrafts.
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documentation driven, heavyweight methodologies, lsig design upfront, (Boehm,
2002). These methodologies follow the generic ergiimg paradigm of
requirements, design, build, and maintain. They lzased on the notion that the
mentioned phases occur sequentially with the itpat phase being the output of the
previous phase. These methodologies are also caéstfall-based taking from the
classical software development paradigm. The furedeah argument in this research
work is that while there is still many software deper companies out there that still
use traditional methodologies, the trend is nowamlvthe adoption of iterative
incremental development strategies. In fact Popieekd2005) stresses that there is

less and less reason to use traditional methodedagisoftware development.

Published research shows that we still have systhatsare developed the plan—
driven way with success and that there are sitnatwhere agile and plan—driven are
combined (Boehm and Turner, 2004; Pikkarainen as$®la, 2005)

3.5.2 lIterative Incremental Development Methodologi  es
According to Larman (2004) and Martin (1999), iter@a and incremental

development (IID) methodologies represent softwdegelopment methodologies
that are based on developing the system in smdllnaanageable pieces. Iterative
development is an approach to building softwarevitich the overall lifecycle is
composed of several iterations that are developesguence. The principle behind
iterative development is to develop each iteraisra full realization of the system
based on an initial set of requirements and follbwoftware development process
until an increment is released. The next set afireqents can then be added to form
the next increment and another set of iterationginse The iterations can be
developed concurrently.

From this description of 1ID it follows that agifeethodologies form a subset of 11D

together with methodologies like the Unified Prace@JP), Evo, Pragmatic
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programming, and Open Source Programming amongrsthEhere are many
professionals who critique agile methodologies rsuitable for the development of
large complex software, (Turk, France and Rump®&22&nd Maurer and Martel,
2002). Larman and Basili (2003) provide a detaitediew of the history of IID
showing that 11D methodologies form the conceptoasis for agile methodologies.
Starting from the 1930s to the 1950s when IID cptegvere used to improve quality
in non-software projects. Their review shows thag first application of IID
concepts to software development was in the ead§04 to a NASA project,
(Larman and Basili, 2003). The value of Larman &asili’s review is that IID

concepts have been successfully applied to softamdeother projects.

The focus of this research is on agile methodotogied will therefore give more

review of the agile group in the following sections

3.5.3 Representation of Software Development Method  ologies
This section considers the representation of soéwavelopment methodologies. In

the context of this thesis, methodology repres@mtais the classification or

characterization of software development methodekdro represent a methodology
there is need to analyze the details of what ctutei a methodology and come up
with parameters that can define it in detail. latere shows that the characterization
of methodologies is a rather subjective concept depends on the purpose for the

characterization.

Of interest to this research are the represent&ttoneworks that were developed by
Catchpole (1987), Cockburn (2002), Avison and Ftatd (2002), Abrahamsson et
al (2002), Boehm and Turner (2004), and Cohen e{28D3), in which the

subjectivity of methodology characterization is kexped in detail.
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It is therefore difficult to agree on the actuatraknts that can be used to represent
software development methodologies. Avison andgEttald (2002) emphasize that
in fact the choice of the elements is subjectivexdadenced by the variations in the
number of elements used in different approachesxample Karam and Casselman
(1993) have twenty—one elements grouped into thadegories; technical elements
(has fourteen elements), usage elements (has diements), and managerial
elements (has two elements). The elements that wgee in the proposed framework
were adapted from Avison and Fitzgerald (2002),kbaen (2002), Abrahamsson et
al (2002), and Cohen, Lindvall, and Costa (2003).

The continued proliferation of software developmemthodologies has led some to
call the problem “methodology wars” and others & ¢t the “methodology jungle”
problem. Since methodologies will continue to giownumbers because of the need
to address various problems in the software dewedop process the selection of the
most appropriate set of agile methodology practifesa given project can be

considered a nontrivial task, hence the use ofdesuch as methodology jungle.

In the paragraphs that follow, a review of the @asi frameworks is given. Cockburn
(2002) says that if the development team has expesd and talented people they do
not need a methodology in order to deliver a qualtstem. It can be argued that in
order for a team to reach a high level of expereaid skill they will have worked
with a methodology sometime in their career devalept. Various organizations and
individuals consider methodologies differently, btat can be considered common
among various individuals and organizations is ittevitability of a methodology,
which means that those who develop nontrivial systand have no methodology are
bound to fail, (Highsmith, 2002a). Avison and F#rald (2002) provide three main
categories of justification: a better end prodachetter development process and a

standardized process.
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Cockburn (2002) gives a popular treatment withodficent referencing on the topic

of methodology characterization. The referencingengi is biased towards agile
methodologies literature. Based on his practicgheelence he makes sweeping
assumptions on issues such as the rationale faethoaology, methodology metrics
and elements of a methodology. While his methodpldwaracterization approach is
practically biased he assumes that the best wapderstand a methodology for the
purposes of selection is to view it from the pectppe of the methodology designer.
The problem with such an approach is that the dddnuser will be lost in the

guagmire of methodology designs as if they wanbedieisign a methodology when in
fact they just want to select one. Cockburn mighglven the benefit of the doubt for
making sweeping assumptions because having autimeseg software development
methodologies over a long period of time he ismdtdly an authority in the field.

However, there is need for his interpretations ¢éolbased on empirical scientific
evidence. A review of Cockburn’s work shows that developed a methodology
selection framework based on two methodology elésnesystem criticality and

methodology size. The framework is easy to undedsthut for practical reasons
users may find the approach too simplified to immpdat in specific situations, for

example if cost and development time frame arenth@ constraints the framework

would be difficult to use.

Avison and Fitzgerald (2002) give a scholarly tneeit with a lot of referencing.

Avison and Fitzgerald provide a detailed reviewlaf history of information systems
development methodologies, the trends and futune. dpproach is informative and
academic. They also give an informed review of soliterature on various

approaches to methodology characterization. They thropose a framework for
comparing methodologies based on a list of metlagyoklements. The focus in the
final chapter of the second edition of their bodkiéon and Fitzgerald, 1995) is to
provide a more general comparison framework foorimiation systems development

methodologies.
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Based on facts from this approach this thesis aomdevelop a framework for the
matching of a set of agile software developmenthotlogies practices to a given
project. What then becomes of interest is the diffee between methodologies for
developing an information system (defined below)d ahose for the specific

development of software.

The difference between methodologies for developimigrmation systems and
methodologies for developing software does not seerfne something of specific
concern to most researchers and practitionersfornration systems and software
engineering. However, for the purposes of thisaegeit is important to clarify the

difference so as to provide a detailed criticallgsia of the existing methodologies.
To analyze the differences there is need to staddfining an information system
and assume the definition for software engineednaggiven in section 3.2 of this
thesis.

An information system includes software, which neeatihat developing an

information system will always result in developrheh software or acquisition of a
Commercial-Off-The Shelf (COTS) package of somé garcording to Avison and

Fitzgerald (2002), the ‘system’ part of ‘informaticsystem’ represents a way of

seeing the set of interacting components, such as:

People(for example, analysts and business users)
Objects(for example, computers and office equipment)

Proceduregfor example, those suggested in an informati@iesys methodology)

The interaction must take place within a boundagpasating those components
relevant to the system from those concerned weletivironment around the system.
Kotonya and Sommerville (2002) define informatioystems as systems that are
primarily concerned with processing information cheh a database. Information

systems are usually implemented using standard etanardware (for example,
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mainframe computers, workstations, PCs) and ardt lomi top of commercial
operating systems.

The Tech Encyclopedia defines an information systésna business application of
the computer. It is made up of the database, agimit programs, manual and
machine procedures and encompasses the computemsythat do the processing.
The Tech Encyclopedia (Techweb, 2006) further gitiesstructure of an information

system and the functions of each component ofttiietare as follows:

Database defines the data structures.
Application programsdata entry updating, querying, and reporting.

Proceduresdefine data flow.

Methodologies for developing information systemsn cbe viewed from two

perspectives, enterprise resource planning, andaa development.

The enterprise resource planning approach lookkeaentire business system in an
organization and aims to provide a complete enwremt for developing and
implementing the information system. In fact entesg frameworks provide

packaged software, rather than proprietary software

The software development approach looks at thewsodt requirements of an

information system and aims to provide the softwapgplications either by

implementing pre—packaged applications or devefpfiom scratch. Research shows
that these two approaches have been dealt witheparage fields. Literature on

information systems development methodologies dedls software development

methodologies, which is what Avison and Fitzger@l@02) are addressing. For a
more comprehensive definition of information systermethodologies and a
historical review of enterprise resource planniggtems see, (Fitzgerald, 1996 and
2002).
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livari et al (1999) propose a dynamic classificatapproach that assumes that not all
features of an information systems development aaetlogy are equally central. The
proposed classification approach is aimed at bo#demics and practitioners. The
fundamental principle of the classification apptoas to identify essential
methodology features, where essential methodolegyufes are those features that
are necessarily abstract and hiding detail andattedentals are features that are
specific to the methodology and may not be germadlito include other
methodologies. The proposed framework in livarale1999) provides concepts for
migrating from a discussion of information systedeelopment methodologies as
principal units of analysis to a more abstract leVbe key feature of the framework
is the flexibility of the levels of abstraction @eibed through an algorithmic

approach.

The main limitation of this approach is that siritevas proposed in 1999 people
have continued to teach and research in informatsystems development
methodologies without applying the approach. Thesoe is that the framework is
divorced from the practicalities of applying deymieent methodologies in the
industry. It does not answer questions to do wih af specific methodologies and
issues of training in certain methodologies. Anamiigation would still have to buy
specific methodologies and helping them to idengéifgroup of methodologies may

not necessarily solve the “methodology jungle” peotn

Song and Osterweil (1992a) consider the issue dtware development

methodologies from a design perspective. Readiraugh Xiping Song’s six papers
(Song and Osterweil, 1992a; Song, 1995; Song andrn@sil, 1994 and Song and
Osterweil, 1992b, c, 1996) on the subject of metihmgly comparisons reveals that
what they call software design methodologies isfant software development
methodologies. Their comparison approach is bagmmh dormal models of the

methodologies and the classifications of methodplparts as types. The approach

uses a systematic analysis of the methodologiessandt based on using examples
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of software development methodologies. The basidhis comparison approach is
derived from the approaches used in other fieldsca#nce like biology where the
analysis and comparison of animals is based om trgans and their inter—organ
relations. Applying such an approach to method@egnvolves classifying the parts
according to their functions and characterized hbgirt structures, (Song and
Osterweil, 1992b, 1992c). This methodology comparigpproach is implemented in
five steps:

* Building a process model

» Classifying components

» Selecting comparison topics

* Making comparison, and

» Developing process code
The approach is validated by using it to comparaymaethodologies among them

Jackson Systems Development method and Booch Gfjgented Design method.

The methodology comparison framework proposed hygSand Osterweil is more
detailed than any other similar approaches availabl literature. The limitation
though is that the framework is beneficial mainty the academic and research
communities and leaves out the practitioners. Ttherdimitation of this framework
is that it is very outdated because it uses sonthadelogies such as the Jackson
Systems Development method which are no longersean MWhen it comes to the
software development industry, issues of greatecem to practitioners can be listed
as:

» The relevance of a methodology to the project atha

* How easily a methodology can be tailored to theanization’s software

development culture
» Costs related to the acquisition of the methodology
* Would the present development team in the orgapizabtave the skills

necessary to implement the methodology?
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* What training requirements would be associated thighmethodology?

The following subsection considers the represestatipproaches that are more
specific to agile methodologies in order to givedatailed review of agile
methodology representation issues. It is undereagikthodology representation

issues that some gaps exist, the solution of wisiginovided in Chapter Four.

3.5.4 Representation of Agile Methodologies
Schuh (2004) summarizes agile development by sgtdhiat in order to understand

what characterizes agile methodologies it is ingdrtto realize that the agile
practices are not new, what is different and oabeibout the agile approach is that
the Agile Alliance has published these practicasefl them with core values about
people and project environments and stated thetwéyild software better. Such a
view assumes that people behind agile practice lpevided proof that these
practices are better than the traditional practieksvever, the lack of this proof is
one of the major limitations of agile developmeited by other authors (Cohen,
Lindvall and Costa, 2003; Abrahamsson et al, 20d&dvall et al, 2002; Turk,
France and Rumpe, 2002 and Maurer and Martel, 28D2Zhow that most of the
evidence available is only anecdotal. It is howewaportant to note that more
recent research work (2004 to 2005) reveals mork raore empirical evidence
confirming success in the use agile practices, gteak, 2004; Highsmith, 2004, and
Cockburn, 2004a).

Armour (2004) represents agile methodologies usingombination of critical
attributes and defining attributes as follows:
Change in requiremenis welcome and accepted as a norm and used tovepne

quality of the product according to the needs efdhstomer.
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Feedback management essence defines the feedback from each actimitthe
development process as a learning process implechéhtough the application of
some methods of determining the correctness olvtirk done.

Iterative development done in understandable short units and not mmoaolithic
unit. This approach results in the system beingelbped in a flexible way with
respect to design, schedule, and functionality. Epproach also allows for
refactoring, which is a window into the embracing of new knedge.

Development is a human activithis means that the development process becomes a
humanistic process and not a mechanistic process.

Customer centricthe customer is considered to be part of the Idpugent team
instead of consulting the customer as an outsider mwjects unwanted changes into
the system.

Event—drivendevelopment is more driven by what an individeakrns as opposed to

what an individual is expected to learn.

Boehm and Turner (2004) conducted extensive relseardhe issues of effectively
mixing agile and plan—driven methodologies and gisisk analysis to provide the
balance between these two groups of methodologiesheir book (Boehm and
Turner, 2004) they give many cases of projectshihae successfully combined these
groups of methodologies with success. Two casesgaen to illustrate the use
practices from both agile and plan—driven methogies. The details of the cases are

originally published in (Elssamadisy and Schallg@f)02; and Royce, 1998).

After proving that agile and plan—-driven methodddsgcan be and have been
successfully mixed Boehm and Turner (2004) arghes more details of how the
mixing can be done are required and they describeethod that is based on risk
analysis to do the mixing. They use case studiagdg illustrate the effectiveness of

their technique, see (Anthes, 2003) for detailthefcases.

8 Refactoring is the process of changing a softwgséem in a way that does not alter the external
behavior of the code, yet improves its internalctire (Fowler, 1999).
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Boehm and Turner (2004) conclude by describingtailee framework to represent
and compare agile methodologies using the follovitaghework:

Each methodology is represented by three praddilemgs namely:dvels of concern,
lifecycle coverage, and sources of constraint.

This framework is in fact based on a representatmmdel in (Abrahamsson et al,
2002). Each of the profile ratings can be descramtbllows:

Levels of concernrepresents the levels of concern that each melbgy raises
about the business enterprise, business syster-teaim project, and individuals.
Lifecycle coverage-defines which phase of the lifecycle (concepteftgyment,
requirements, design, development, and maintendhneehethodology covers.
Sources of constraintrepresents what constraint each methodology patghe
management process, technical practices, risk/tymior, measurement practices,

and customer interface.

The conclusion that can be broadly derived fromahalysis by Boehm and Turner
(2004) is that agile processes are more relevattiardevelopment of systems that
are not critical and not complex. Such a conclusi@s highly criticized by most
agile proponents who participated in the first #tmuc workshop on agile
methodologies see Lindvall et al (2002). The courdegument against this
conclusion was that with proper modeling as desdrilin the Agile Modeling
methodology it would be possible to use agile mashon critical and complex

projects.

Abrahamsson et al (2002) gives a detailed repotherresearch work conducted at
the VTT Technical Research centre on the applinatb agile methodologies in
embedded systems. The report focuses on the rewkviterature on agile
methodologies and describes a technique for clasgifagile methodologies. They
start by giving a working definition of agile mettmogies followed by a detailed

description of some of the most common agile mettagies then (i.e. in 2002). The
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methodologies are described according to a seteofients. It is not clear how the
elements are arrived at though the choice of teenehts seems feasible when
compared with the elements used in the methoddetgction framework by Avison
and Fitzgerald (1995).

Each of the elements is described in Abrahamssah(2002) as follows:
Process-means the lifecycle, roles and responsibilitiethe team members.

Role and Responsibilities-the roles assumed by different members of the
development team and the specific duties that tiae to do.

Practices—-means specific activities and work products efrtiethodology.

Adoption and experiencedefines existing reports of use by practitioraard how to
adopt the methodology.

Scope of usedefines limitations of the methodology, and

Current research-defines the current research work on the metloggyol

In general the analysis based on this frameworlealed a few gaps in agile
methodologies such a lack of empirical evidencetlom benefits of using agile
processes and a lack of comprehensive representedimeworks for agile processes.
Abrahamsson et al (2002)’'s representation structorestitutes a baseline used in
most literature on characterization of agile metiodies. This approach will be
adapted in chapter four to build a methodologyde framework. Abrahamsson et
al (2002)’s set of elements were compared with éwviand Fitzgerald (1995)’s set of

elements and a more comprehensive set was built.

Cohen, Lindvall, and Costa (2003) developed a nutlogy comparison structure
based on Abrahamsson et al (2002). This structorepares a few of the agile
methodologies based on the following charactesstic

Team size-represents the number of people, which the metbgyg can handle in a

project.
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Iteration length—represents the time it takes to deliver the fusable bit of the
system.

Distributed support-how the methodology supports teams in variousyigghical
locations.

System criticality-defines the methodology’s support for missiotical systems.

The next section delves into more detail on agikthomdologies and specifically
defines and analyzes some of the most commonly agédd methodologies. The
purpose of this section is to give an overview aie of the most commonly used
agile methodologies. Such an analysis will give tleeessary background for the

selection matrixes used in Chapter Four.

3.6 Agile Methodologies
This section starts by defining agile methodologied gives an overview of some of

the most commonly used agile methodologies in otdeeveal the philosophy and

fundamental approach that has been introduced ilg/ @@ctices.

Definition

The term “agile” carries with it connotations oéXibility, nimbleness, readiness for
motion, activity, dexterity in motion and adjustéyj (Abrahamsson et al, 2002).
According to Beck (1999) agile methodologies at@latweight, efficient, low—risk,
flexible, predictable, scientific and fun way toveéop software. Lightweight implies
minimizing everything that has to be done in thevell@oment process, e.g.
documentation, requirements, et cetera. Efficiemtlies doing only that work that
will deliver the desired product with as little oliead as practically possible. Low—
risk implies trading on the practical lines andvieg the unknown until it is known.
Predictable implies that agile methodologies ametan what practitioners do all the
time. Scientific means that the methodologies aesell on sound scientific

principles.
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This group of software development methodologies gigen the name ‘agile’ when
a group of software development practitioners nmet farmed the Agile Alliance in
February 2001. The agile movement could mark thergemce of a new engineering
discipline that has shifted the values of the safevdevelopment process from the
mechanistic to the organic. Mnkandla and Dwolat{R904a, and b) call it Agile
Software Engineering (ASE). Calling it “Agile Engiering” without the software
part could confuse many as the term ‘agile’ hasobera buzzword even in other
disciplines that are outside software developm&thuh (2004) defines agile
development as a counter movement to thirty yeénsaeasingly heavy—handed
process meant to refashion computer programming Buftware engineering,

rendering it as manageable and predictable asthey engineering discipline.

Presently there is work going on in an effort tyfdefine what agile methodologies
are, hence various researchers look at agile melbgiés in various ways. In this
thesis the term ‘Agile Methodologies’ will follow definition agreed upon by
Agilists at the first eWorkshop on agile methodadsgin June 2002. Lindvall et al
(2002) summarized the working definition of agileethndologies as a group of
software development processes that are iteratieeemental, self-organizing and

emergent:

Iterative, i.e. delivers a full system at the very beginnawgd then changes the
functionality of each subsystem with each new sdea

Incremental i.e. the system as specified in the requiremsnpgrtitioned into small
subsystems by functionality and a new functionasitgdded with each new release.
Self-organizingi.e. the team has the autonomy to organize itsddest complete the
work items.

Emergent i.e. technology and requirements are “allowed’etoerge through the

product development cycle. The details of the Adllenifesto and the principles of
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agile software development are given in Appendix Agure 3.2 sums up the
definition of agile methodologies.

Agile
Methodologies

Iterative Incremental Self-Organizing Emergent
T T T T
| | | |
! ! ! !
Develo
Planned b
Tl parts of The set of tools,
modification |
the system The team has the techniques,
of parts of I
the ol . seperately responsibilty development
i and integrate. of organizing environment, and
Assists with i i 2 A !
i T Assists with its internal requirements
modification ) I 1 i
I improving dynamics. emerge in
of design and
[ overall the process.
requirements.
methodology.

Figure 3-2: Definition of Agility

On a practical perspective agile methodologies getefrom a common discovery
among practitioners that their practice had slodidijted away from the traditional
heavy document and process centered developmembambes to more people—
centered and less document—driven approaches, fBaetd Turner, 2004; Highsmith
2002b and Fowler, 2002). There is a general misgatian that there is no planning
or there is little planning in agile processes.sTiBibecause the Agile Manifesto lists
as one of its four values the preference for redpgnto change over following a
plan, (Agile Alliance, 2001). In fact planning igike projects could be more precise
than in traditional processes, it is done rigorpusir each increment and from a
project planning perspective agile methodologies/igle a risk mitigation approach
where the most important principle of agile plamniis feedback. Collins—Cope
(2002a) lists the potential risks as: risks of moerstandings in functional

requirements; risks of a deeply flawed architectuigks of an unacceptable user
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interface; risks of wrong analysis and design nm&ideisks of the team not
understanding the chosen technology et cetera.bBekds obtained by creating a
working version of the system at regular internvalger increment according to the

earlier planning effort, (Collins—Cope, 2002b).

Besides dealing with the most pertinent risks oftveare development through
incremental development, agile methodologies atthelkpremise that plans, designs,
architectures, and requirements are predictablecandherefore be stabilized. Agile
methodologies also attack the premise that prosemserepeatable (Highsmith, 2001
and Schwaber and Beedle, 2002). These two preraigepart of the fundamental
principles on which traditional methodologies arelth and they also happen to be

the main limitations of the traditional methodoleg)i

Boehm and Turner (2004) view agile methodologiea ekallenge to the mainstream
software development community that presents ateouculture movement which
addresses change from a radically different petsmecAll agile methodologies
follow the four values and twelve principles aslioed in the Agile Manifesto. Table

3.2 maps principles and practices to corresponalgilg values.

Table 3-2: Agile Values Principles and Practices

Values Principles Practices
1 | Individuals and Build projects around | Tacit knowledge.
interactions over motivated individuals. | Risk lists.

processes and tools | Best results emerge
from self—organizing
teams.

Team reflects regularly
where and how to

improve.
2 | Working software Measure success only| Incremental development.
over comprehensive | through working Iterative development.
documentation software. Running software.

Continuous attention to
technical excellence
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and fine design.
Simplicity is essential.

Customer
collaboration over
contract negotiation

Business people and
developers work
together daily
throughout the project.
Place emphasis on
face—to—face
communication.

Customer collaboration.
Face—-to—face meetings.

Responding to
change over
following a plan

Keep delivery cycles
short.

Satisfy customer
through early and
frequent delivery.
Welcome changing
requirements even late
in the project.

Promote sustainable
development pace.

Configuration management.
Frequent releases.

The next few sub—sections give a brief analysisomhe of the most commonly used

agile methodologies namely:

Adaptive Software Development

Crystal

Feature Driven Development

Agile Model Driven Development

ICONIX Process

Scrum

Dynamic System Development Methodology

Lean Development

Extreme Programming

The analysis is based on eight elements adapted (Abrahamsson et al, 2002;
Avison and Fitzgerald, 2002; Cockburn, 2002 andeédohindvall, and Costa, 2003).

An understanding of these elements should give wategknowledge about a
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methodology. An analysis of these elements in coispa with the elements that
define a software development project should resulthe selection of the most
appropriate methodology for a given project. Hogrethis section is not intended to
give an exhaustive description of agile method@sgi a more exhaustive
understanding of agile methodologies can be foum@Inkandla and Dwolatzky,
2004a and b; Highsmith, 2002a and c; Cockburn, 28@2hm and Turner, 2004,
Abrahamsson et al, 2002 and Rosenberg, Collins—Came# Stephens, 2005). The
elements are briefly defined as follows, (Avisom &itzgerald, 2002):

Methodology philosophyThis is a set of principles underlying the metHodg. This
includes the practices of the methodology thatlspet issues such as paradigm —
which means a specific way of reasoning about prob| objectives —a statement of
what problem area the methodology designer intentéd solve. For example,
development of a computerized information systenasmertaining the need for an
information system.

Modet How the methodology views reality. The model may reflected in the
lifecycle or development process of the methodol¢gprahamsson, et al 2002). The
model provides a means of communications, captinegssence of a problem or a
design, and gives insight into the problem area.

Techniques and toalsldentification of the techniques and tools used thg
methodology. It should be noted that a methodologght not necessarily specify
techniques and tools.

Methodology scopeThe level of detail to which the methodology’s dmpment
framework is spelt out. Of particular importancee athe limitations of the
methodology, (Abrahamsson et al, 2002). Accordmgvison and Fitzgerald (2002)
the scope is defined in the life cycle of the mdthilogy. In this research the scope
will be understood in the context of spelling dug timitations of a methodology.
Methodology outputsDeliverables to be expected from each specifiealsp of the
methodology. This usually provides some guidane¢ déimalysts can use to evaluate

their progress.
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Adoption and experiencd&his is includes a clear description of the arggof the
methodology whether it was developed from practicemmercial background or
from theory —academic background. Another pointudtz@option and experience is
an indication of the number of organizations thatasing the methodology i.e. user
base, very difficulty to determine. The types oénssof the methodology would also
fall under this element, i.e. is it used by develsgpor management? Associated with
this notion are the skill levels that are requiréal use the methodology,
(Abrahamsson et al, 2002).

Methodology productthis element describes what somebody gets if they the
methodology. This usually ranges from software dounents such manuals, books,
online access to all kinds help and training. Thedpct normally changes because of
the changes in technology and available tools.

Roles and responsibilitiegefer to allocation of specific roles through waihithe
software production in a development team is cdrdat. This element essentially

outlines who does what in the project team, (Abnadson et al, 2002).
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3.6.1 Adaptive Software Development (ASD)
The structure of ASD is illustrated in figure 3.3.

Speculate:
Planning the project

!

Collaborate:

Assign tasks

to teams and
start development

<:ﬁﬁ

Until a Learn:
system Identify and
emerges correct errors
and mistakes

Figure 3-3: An Overview of Adaptive Software Develpment

Philosophy the ASD philosophy is rooted in five primary geabf software
management as stated in (Highsmith, 2000c and 2@@4ptive culturewhich views
organizations as complex adaptive systems, andesremergent order out of a team
of individuals. The second goal a&laptive frameworkswhich offers a series of
frameworks or models to help an organization empldgptive principles. The third
goal isadaptive collaborationwhich establishes collaboration, i.e., the intéom of
people with similar and sometimes dissimilar ins¢sdo jointly create and innovate,
which becomes the organizational vehicle for gemegyaemergent solutions to
product development problems. Collaboration is aslslted according to
interpersonal, cultural, and structural relatiopshiThe fourth goal iadaptive scalg

which provides a path for organizations to adaptapproach on larger projects. The

48



fifth goal is adaptive managemenwhich replaces the culture of command-control
management with a flexible management style thatiges for wider participation in
decision—making, and empowerment. This in fact reethat "leadership” replaces

"command" and "collaboration" replaces "control."

Modet Based on the adaptive development life cycles & model that supports the
concepts and provides a practical way of movingnfrthe conceptual to the
actionable. The phases of the lifecycle apmeculate:which involves the setting of
the initial project feasibility study. These aré edtimated and flexible to allow for
changes laterCollaborate all members of the project team come togetheshtare
their own understanding of the system, this setkage for the organization to create
emergent orderLearn this is where the assumptions made about thetiber are
challenged and reviewed to determine the way faiviiar the next iteration. Project
initiation leads to Adaptive Cycle planning whickats to concurrent component
engineering followed by the iterative quality reviand then final quality assurance
and release, (Highsmith, 2000c).

Techniques and ToolsASD applies the old technique of Joint Applicatio
Development (JAD) sessions. Planning is based esnltseit is also known as
component-based planning, which plans based on caipgrof features (or

deliverables). Spreadsheets are used for compdresed planning, (Highsmith,
2000b). Customer focus group reviews is anothenmnigce that is very useful for
planning. Another technique is time—boxing whichthe setting of fixed delivery

times for iterative cycles and projects; this taghe is in fact about focusing and re—

evaluating the project’s mission, (Highsmith, 20D0b

Scope ASD is essentially a management philosophy faleggojects and therefore
limited to project management activities. The I|sndf this methodology when it
comes to team sizes depends on the size of thecprdjut like any other agile

methodology the level of agility decreases as ¢laentgets larger. The methodologies
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of communication determine the rigor in a projent dhe support for distributed
development, (Highsmith, 2000c).

Outputs there are several outputs at various phases &.A®%e speculate phase
delivers a list of features which are a result @ense planning with estimates on
resources. The collaborate phase delivers workimgponents for the quality review.

The Final product is a quality reviewed piece dfware that is ready for signing off,

(Highsmith, 2000c).

Adoption and Experiencés stated in (Highsmith, 2000c), Jim Highsmitls ls& far

participated in more than one hundred projects Wexe using some form of ASD
over the last decade. These projects span the maihgeernal IT applications, to
commercial software products, to embedded softimmmedical instruments. The
ideas of ASD have influenced the thinking of aeexgpengineering at MIT and the

Lean Aerospace movement in the US.

Methodology Product When Jim was contacted (Highsmith, 2005), abibet
methodology product he said there was no produdt,sbme have used his ASD
books (Highsmith 2000c and 2004), and he oftenigesvpresentations, tutorials and

training on the use of ASD.

Roles & Responsibilities The methodology has no comprehensive list of
responsibilities, but mention is made of the folilogy executive sponsor as person
with overall responsibility for the product, paigants in joint application

development sessions, the developer, and the castom
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3.6.2 Crystal
The overview of crystal methodologies is shownigare 3.4.

staging:
Requirements —| planning of the
Document next increment

and scheduling

Usable
Release
every 1-4
months

Figure 3-4: Crystal Overview

Philosophy The crystal philosophy can be summed up in thiwedamental

principles; the first is a human—powered and agtefgrinciple, which means that the
project success is based on empowering the peopbdved to make decisions and
enhance their work, i.e. think about people, tis&ifls, their communications and
their interactions, (Cockburn, 2004a). The sedsndtra—light, which means that for
whatever project size and priorities, documentaéind any paperwork must be kept
minimal, in other words keep deliverables, andeed to a very small number, and
writing standards must be very light. The thirdnpiple is the “stretch —to—fit” (this

may appear as “shrink—to—fit” in some literaturehielh according to (Alistair,

2004b), has since changed to “stretch —to—fit"g, phinciple being that it is better to
start with something too light and add as needaithér than starting with something

too heavy and trying to remove), (Cockburn, 2004a).
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Modet According to Cockburn (1997), Crystal Orange’sgass can be illustrated by
the activities of one increment which are; startfrgm a requirements document,
next comes staging which is the planning of thet merement and scheduling, next
is the revision and review of each of the sevetetations (each iteration has the
following activities: construction, demonstrationdareview) in an increment. The
three factors that are central to the Crystal gecare according to Highsmith
(2002a);communication load-the idea is that as the number of people in thgegt
team increases the easy of communication is compeahiSystem criticality—as
system criticality increases the size of the tetsn mcreases and the communication
becomes less clear which defines another colourthe Crystal family of
methodologiesProject priorities—here the emphasis is on the way of working, which
is fashioned by the priorities of a project such tame to market, cost reduction,

exploration, or legal liability.

Techniques and Toolshe Crystal family in general does not preschiaaticular
techniques but emphasizes use of any techniques flee team’s experience.
However, Crystal Clear lists the following tools:o@piler, versioning and
configuration—-management tool and Printing Whitetdlea(Cockburn, 2002).

For Crystal Orange: Versioning tools, programmingols, testing tools,
communication tools, project tracking tools, dragvinools and performance
measuring tools. Screen drivers are needed alsoefmrated GUI tests. There is
mention of methodology tuning techniques and useraifection workshops,
(Cockburn, 2002).

Scope the Crystal family of methodologies is essentiadl project management
philosophy that defines projects according to tesas. It is rather difficult to spell
out the scope of Crystal because the methodologyiges a basis for selecting and
tuning other methodologies. In Crystal Clear thenesize is up to six developers. In
Crystal Orange the team size is from ten up toyfodevelopers. Crystal

methodologies are not suitable for life—criticastgms, (Highsmith, 2002a).
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Outputs Crystal Clear and Crystal Orange include theofsihg outputs; release

sequence, common object models, user manuals,céssts and migration code.
Crystal Clear has the following additional outputmnotated use case/feature
descriptions, user viewings and deliveries documénbheeded screen drafts and
design sketches and notes can be delivered. Cr@sahge has the following

additional outputs; requirements document, extensishedule of the project, user
interface design document, inter—team specificati@amd status reports, (Cockburn,
2002).

Adoption and ExperienceCrystal Orange principles have been used in one
documented project, a two—year project called "Wiai”, (Cockburn, 1997). Alistair
(2004b) mentions the use of Crystal in the follogvprojects:

* “In the mid—1990s, a fixed—price project involvififfy people, between IBM
and Ralston Purina, this was a Crystal Orange grdj€ockburn, 1997).

* In the late 1990s, the Central Bank's side of th€ SNNBO project at the
Central Bank of Norway, which matches all the baokbank transactions in
Norway against the banks' floating cash balancés bne the Central Bank
(technology was COBOL/assembler/CICS/ on mainfrgmeshis started at
Crystal Clear and moved to what would have been rgstal Yellow,
(Cockburn, 1997).

» Ongoing since 1998, an insurance company projedflunich, about eight
people developing a new insurance products framke{technology started in
Smalltalk, moved to Java, integration with mainfegnthis was a Crystal
Clear, (Highsmith, 2002a).

* Around 2003 a series of short six—-month projectSait Lake City using
Java, they were Crystal Clear.

* Around 2003 a start-up company with two programmessg it over one to

two year periods, this was Crystal Clear.
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e 2003, a small team in Schlumberger used CrystabrCfer a system
replacement project, ten people.

* In 2003 to 2004 the software section of a projedtrance to build a new post
office building to handle all the mail going intedaout of northern France,
fixed—price contract with the French Post Offideirty people, using Java,

this was Crystal Yellow”.

Methodology ProductThe main product that can be purchased is thet@rpook
Cockburn (2004b) and the other support texts @&eckburn, 1997 and 2002 and
Highsmith, 2002a). There is a website that providemsline help
(http://alistair.cockburn.us/) and some help cao &le obtained by subscribing to the

crystalclear@yahoogroups.com group.

Roles & ResponsibilitieCrystal Clear has only one team and Crystal Qzamas
several teams. The roles asponsorfinances the project and delivers the mission
statement,senior designermaintains team structure, implements methodology,
designs the systemdesigner—programmetreates screen drafts, design sketches and
notes, common object model, source code, packagtens, migration code, and test
cases, andserhelps with use case and screen drafts. The reteofoles may be
merged or come from the previous listisiness expernay come from the sponsor,
the user or the senior designesprdinatormay come from the designetsstermay
come from designers, angriter may come from designers, (Abrahamsson et al,
2002).

Crystal Orange has the following additional rolesaaged into teams: system
planning, project mentoring, architecture, techgglofunctions, infrastructure and
external test teams, (Cockburn, 2002).

3.6.3 Feature Driven Development (FDD)
The structural overview of FDD is illustrated igdire 3.5.

54



Generic system model
in Object Oriented format

Capture a list of features

Develop a plan based on
a prioritized feature list

Design the set of il I: Write code based on
features concurrently the prioritized feature list

Combine with other
methodologies to
get the final product

Figure 3-5: Overview of Feature Driven Development

Philosophy Centered on Object Oriented (OO) modeling of @qut to represent it
in the simplest possible model that graphicallyteegs the realities of the project.
The immediate benefit of this is apparent to tregpammer in the form of the short
iterative feature—based planning and design prodéss manager also benefits from
the vivid picture of the project progress and fatwwhich makes steering of the
project easier, (Palmer and Felsing, 2002). FDDy oméals with design and

implementation and has to be combined with othée ggocesses.
Modet Starts from an overall model (domain object mpfteim which a features list

is built through analysis of client valued functorfor each domain area,

(Abrahamsson et al, 2002). Then the planning idasn these features (UML
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sequence diagrams). The final phase is the iterafiesign and build by feature
(Detailed UML class diagrams) which results in thain build. An iteration of a

feature would normally take one to three weeksiniaand Felsing, 2002).

Techniques and Tool§he strength of FDD is in its modeling techniqubat are
based on Object Oriented Analysis and Design. RetdUML class diagrams and
UML sequence diagrams combine with short iteratigde techniques to provide

system development advantage to the developmant {@dorahamsson et al, 2002).

Scope FDD is limited to small to medium sized teamsu(féo twenty people). The
methodology deals with uncertain requirements aedters on Object Oriented

modeling, (Abrahamsson et al, 2002).

Outputs The initial output of the methodology is a confpasive feature list that is
produced from the analysis of object models. Frioenféature list an overall model is
then produced during the planning by feature phaséch is given to class owners
(individual developers). Design and build by featwesults in the final code,
(Abrahamsson et al, 2002).

Adoption and Experiencé&irst used for a large complex banking projeeinter and
Felsing (2002). Gradual adoption recommended, (#drasson et al, 2002). FDD is
highly recommended for use in OO projects thougioms on its use are not widely

published so far.

Methodology ProductThe only available product for the methodologyhe FDD
book, (Palmer and Felsing, 2002).

Roles & ResponsibilitiesThree groups of roles: key, supporting and addiéti,

(Palmer and Felsing, 2002). Project Manager isattministrator and financial leader.

Chief Architect is a chief designer and runs wodgshon design sessions. Developer
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Manager runs daily development activities and solpeoblems in development.

Chief Programmer is an experienced developer whticfgetes in requirements,

design and analysis. Class Owner design, codedadtslocuments the system under
supervision of the Chief Programmer. Domain expag knowledge of how various

requirements should be implemented. Domain Manéggts domain experts with

regard to different opinions on requirements. RedeManager controls progress
reports. Language Lawyer is an expert in a spe@fisgramming language or

technology. Build Engineer sets up, maintains, iamg the build process. Toolsmith
builds small tools for development. System Admmaigir configures, manages,

troubleshoots servers, workstations and developnagmt testing environments.

Tester verifies if the system meets requiremenepl@yer converts existing data to
new system format. Technical writer writes userwtoentation, (Abrahamsson et al,
2002).
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3.6.4 Agile Model Driven Development (AMDD)
The structural overview of AMDD is shown in figuBe5.

Generic architectural model
based on requirements

Y

Detailed features
modeling

N

~—_| j
Reviews
Combine with :I‘ e
Qlgsr | Test driven
methodologies
I development
to deliver

a system

Figure 3-6: AMDD Graphical Overview

Philosophy Focuses on working software as the main goal ofdeting. The
underlying principle is to keep the amount of medmhd documentation minimal but
advanced enough to support meticulous design, (A&mi2002b). The principle in
AMDD is that whatever has to be done to model trablem space or the solution
must be as minimal as possible without compromisialye as perceived by the
stakeholders. Simplicity and communication areuest in AMDD. Agile Model
Driven Development provides a modeling framework &raling up of agile

methodologies to deal with large projects.

Modet AMDD is not a complete methodology but a modelfragmework, hence it

does not prescribe a process but works well witleioagile methodologies.
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Techniques and Tooldlo specific tools are mentioned except that tmeuost be use

of simplest available tools, (Ambler, 2002a).

Scope No specific team size is mentioned but the medhamyy aims for small teams.
The AMDD framework can be combined with all non—ralirty agile methodologies,
(Ambler, 2002a).

Outputs The methodology delivers minimal UML use case aisdand class
diagrams. Though the principle is to travel light documentation the agility in this

methodology lies in the ability to deliver the daments as requested by the customer.

Adoption and Experiencdt is quite new (introduced in 2002), there itotthat is
not yet clear about the methodology. The AMDD whéivww.agilemodeling.com)
outlines some activities and research going omile anodeling.

Methodology ProductThere is an agile modeling book, Ambler (2002a] a lot of
online papers at the AMDD website (www.agilemodgloom). AMDD should be

combined with other methodologies for a completeetigpment process.

Roles & ResponsibilitiesAMDD teams are expected to come from developats a
project stakeholders, Ambler (2002a). Teams shbaldomposed of self-motivated
hard working developers. The modeling must be dorteams where everyone must

participate.

3.6.5 ICONIX
The overview of ICONIX is illustrated in figure 3.7
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Figure 3-7: ICONIX Graphical Overview

Philosophy The ICONIX Unified Modeling approach’s philosoptwas derived from

a combination of the most commonly used Object ridei@ modeling techniques;
Booch, Object Modeling Techniqgue (OMT) and ObjectieBted Software
Engineering (OOSE). It centers on building fineembjmodels through streamlining
UML diagrams to a minimal but sufficient set. Teitjues are then applied to provide
a quick, efficient, iterative and incremental mdk@m use cases to code. In fact the
ICONIX philosophy is based on closing the gap betwese cases and sequence

diagrams (detailed design), (Rosenberg and S&9)1

Model The ICONIX process starts from prototypes or lthagrams of the screens,
after user assurance of the prototype, followeddeytification of use cases on use
case diagrams, then comes the writing of use esertext comes the refinement of

text in robustness analysis, which leads to detaidlesign on sequence diagrams,
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followed by breakdown of the system along use tesedaries to derive a detailed
object model, (Rosenberg and Scott, 2000).

Techniques and TooldJML diagrams, Use cases, Object Oriented Analygsid
Design (OOAD) Techniques, Prototyping tools andhiégues, Iterative/incremental

development, Training tutorials.

Scope ICONIX works better with small to medium sizecates (four to twenty
people) but it can be scaled to larger teams. Esipbs the analysis and design part
of the Software Development Lifecycle especiallywhand what should be done to

get code from use cases, (Rosenberg and Scott).2000

Outputs The code delivered is in essence a prototypbeptoposed system. A high

level version of the given use case model.

Adoption and Experienc®ased on UML and other OOAD methodologies thatha
been in use since the early 1990s, (Rosenberg amdt, 2000). In many
organizations where ICONIX is in use it is applesitool for quickly changing use

cases to code.

Methodology ProductThe methodology is sold in the form of CD—ROMali@e
help is also available including tutorials andrimag and the book, (Rosenberg and
Scott, 2000 and Rosenberg, Collins—Cope, and StspRE05).

Roles & Responsibilitiesrogrammer writes the code. Trainer trains tlogeot team
on OOAD and ICONIX. Mentor is a fulltime onsite cuitant. Analyst writes use
cases. Designer changes use cases into designardmgrUser provides the

requirements and reviews the design, (Rosenberéeoit, 2000).

61



3.6.6 Scrum
The structure of Scrum is illustrated in figure.3.8

Collect a list of
stories for the
entire system

f

Daily Scrum meeting less
than 15 munites an
effective communication

: tool

Daily
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Get into a software
development
sprint for 30days

Working New functionality

Figure 3-8: Scrum Graphical Overview

Philosophy According to Schwaber and Beedle (2002), the r&cphilosophy is

based on the empirical model of industrial procasstrol used to control complex
and unpredictable systems. The fundamental notiolsaoum is that the set of

variables that constitute software development sash people, requirements,
resources, technology etc are not predictable andéhthe use of rules for a defined
process in software development would not be ap@tga. This scenario  puts
software development under complex unpredictablstesys and the Scrum
methodology then spells out the best practices ¢hat be used to manage such

processes.

Modet Starts from a product backlog (similar to useesadist i.e. high—level design.

Next is the game phase where the sprint backldg &se used for analysis and
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design, this is the black box and unpredictable paiScrum. Finally is the post—
game phase where testing is done and closure oéliase.

Techniques and Tool$®lanning game is a useful technique that resnls list of

prioritized requirements called a Backlog list. i8pris a technique where the
prioritized list of requirements are developed im0 executable product without
allowing further changes to requirements within thiety—day iteration, (Schwaber
and Beedle, 2002). Daily Scrum is a great projemitoring technique that gives the
management control of the project as they know viagpens on a daily basis and
have to solve the impediments. There are no spetfols mentioned but most

project management tools would be useful.

Scope Teams should be small comprising about seveart@éople. It can be scaled
to larger numbers. The methodology is aimed ategtomanagement in changing

environments, (Abrahamsson et al, 2002).

Outputs The methodology delivers three main deliverablée Product backlog,

which a document containing a list of all the featuof the proposed system. Sprint
backlog, this is a document that contains a pizait list of the features that can be
developed during a sprint. At the end of each $pymseveral sprints if they are

developed concurrently, a working product incremeitelivered.

Adoption and ExperienceProvides project management framework that can be
supported by any software development practicesutcess with specific projects is
mentioned in (Abrahamsson et al, 2002 and SchwaritBeedle, 2002).

Methodology Productthe Scrum books, (Schwaber and Beedle, 2002 and&ber,
2004a) and there is some online help from the Scrumebsite
[www.mountaingoatsoftware.com/scrum/] including gssns and training for the

various roles.
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Roles & ResponsibilitiesScrum Master ensures Scrum practices and valtes a
followed up to the end of the project. Product Owneanages the project and
controls and makes visible the Product Backlog Btrum Team has authority to
decide actions and is self-organizing so as to &etmpa Sprint. Customer
participates in product backlog items, (Schwabet Beedle, 2002). Management

makes final decision and participates in settingazls and requirements.
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3.6.7 Dynamic System Development Methodology (DSDM )
The overview of DSDM is shown on figure 3.9.
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Figure 3-9: DSDM Graphical Overview

Philosophy DSDM philosophy can be summed up as follows,&tan, 2003):
» Development is a team effort, which combines th&tamers’ knowledge of
business requirements with the technical skillsTgbrofessionals.
» High quality demands fitness for purpose and texdinbbustness.
» Development can be incremental, i.e., not evergtliias to be delivered at
once, and delivering something earlier is often eanaaluable than delivering

everything later.
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* The law of diminishing returns applies, which me#mat resources must be

spent developing features of most value to thenassi.

Modet According to Stapleton (2003), the model is cesdeon functional prototype
and design prototype. There are five phases inléwvelopment process. The process
starts with feasibility study, which must be doirstfbecause it determines whether
or not DSDM is suitable for the project and sets ginound rules for the rest of the
development. The next phase is the business sivdgh must be done in sequence
with the feasibility study. The business study ishart exercise to achieve enough
understanding of the business process to be autdnzatd technical constraints to
move forward with safety. The third phase is thectional model, which takes the
functional and information requirements identifiddring the business study and
builds analysis and software components models.fdim¢h phase is the design and
build iteration, which provides the engineeringtiod system and results in a tested
system that can be given to the users. Testingpme avithin the functional model
iteration and the design and build iteration. Thast Iphase is the implementation,

which mainly involves training the users and hagdimer the system to them.

Techniques and Tool8usiness study workshop is a technique that briogether
all stakeholders and elicits business requirememSDM training is often
recommended in order to effectively introduce iamorganization. DSDM does not
specify tools but provides an ideal support enviment, which spells out a need for
requirement analysis tools, system prototypingsodésign tools, construction tools,

testing tools, and reverse engineering tools, (Stap, 2003).

Scope Team size varies from two to six people but theeey be many teams in a
project. DSDM has been applied to small and larggepts. DSDM is mainly
applicable to the development of user interfacensive systems and complex

business applications, but may also be used forlfigprojects.
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Outputs Feasibility report, outline for development oofatype, functional model
prototype, functional prototyping review documentisk analysis for further
development document, design prototype, user marmraject review report, and

final tested system.

Adoption and Experiencd®SDM has been in use in Europe since the mid 4980
has proved to be a fine alternative for RAD. TheDD5 manual spells out the

adoption procedure.

Methodology ProductWhen you join the DSDM consortium you get thddaing;
online DSDM manual, UK government white papers terdplates, a wide support
network of other members, and receive regular @sdan the latest news and events

from the consortium, (Stapleton, 2003).

Roles & Responsibilities Developers and senior developers are involved in
development. Technical coordinator defines systarhi@cture and ensures technical
quality in the project. Ambassador user bringskihewledge of users into the project
and reports project progress to other users. Vagiohas accurate view of business
objectives of the system and project. ExecutivenSpo has the financial authority

and responsibility, (Stapleton, 2003).
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3.6.8 Lean Development (LD)
The overview of LD is shown on figure 3.10.

Prepare the entire
organization for change
starting with the CEO

/

Focus on streamlining the
software development process

(
Consider software development
as a manufacturing and
product development line

/

Get rid of all process components
that are not needed at that moment

Figure 3-10: LD Overview

Philosophy LD’s philosophy is based on the adoption of aigaldchange tolerant
approach to risk leadership in software developmEme fundamental principle is to
create change tolerant software with one-third hlnenan effort, one—third the
development hours, one—third the investment instaold methods and one—third the
effort to adapt to a new market environment, (Pogpxk and Poppendieck, 2003;
Kennedy, 2003 and Highsmith, 2002a). For most drgdions this scenario amounts
to a turnaround on management policies hence iardadt LD to be accepted it aims
at changing the attitude of CEOs about change iorganization. LD is based on the
Lean Thinking concept from Lean Production, thatlestomers delay their decisions

about what exactly they want for as long as possibind when they ask for
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something it must be given to them so fast they'tdoave time to change their

minds.

Modet LD’s view of reality is: creation of visible cusnher value rapidly, building
change—tolerant software, creating only necessangtibnality and no more, and

aggressiveness, stubbornness, and belief in mdeiiggoverall goals.

Techniques and Tool&/alue analysis process is used to prove the vafuevery
artifact. Rapid delivery of product is another teicjue that races with changing

requirements, the faster you deliver the leasthange in requirements.

Scope Any software development project where there agdhfor radical change.
Focused at company CEOs. No team size specificati@cause LD is more of a

software development management philosophy thaathodology.

Outputs Artifacts can be released incrementally as tretaruer requests before the
final product.

Adoption and Experienc&8ased on Lean Manufacturing with origins as fackbas
1935. Poppendieck and Poppendieck (2003) mentiamynprojects where LD has
been applied.

Methodology ProductThe LD book, (Poppendieck and Poppendieck, 2088y
some online help and tutorials (www.poppendieck.)xorom and Mary (the authors

of LD) also provide a lot of in house training irganizations that need to adopt LD.
Roles & ResponsibilitiedNo specific mention of roles and responsibilige®ept that

LD is aimed at CEOs before it can be implementedhm organization. Project

manager and customer are also mentioned in (Highs2002a).

69



3.6.9 Extreme Programming (XP)
The graphical overview of Extreme programming isvgh in figure 3.11.

Developers and users form a
team working together through
a good relationship, respect,
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simplicity

!

Developer-user team will:
specify the requirements
in simple user story format

Plan the work to include
in the first iteration Ensuing
iterations
Analyze, design, Release a Final release
implement, test usable of complete
for each iteration partial system system

Figure 3-11: XP Overview

PhilosophyAccording to Beck (1999) and Beck and Andres (2084 is based on
four pillars from which emanate the XP practice®.:itechnical mastery of
programming, aesthetics of code, co—-dependency eeetw business and
programmers, and building of teams at startup. Ftbhese fundamental concepts
some important principles are derived such @snmunicationwhere XP values
mutual exchange of knowledge about the problemrenment as key to the success
of the project, angimplicity says the team must build the simplest thing tlaat c
work, feedbackmeans that the team accepts changes the custoomwsps after

reviewing the delivered iteration (Highsmith, 2002ad Brewer, 2001).

Model User writes stories on cards, developer estimatesg time per story, user

chooses sets of stories for first iteration, usetes functional tests for each story,
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code is written, Refactoring is used to perfect thesign. This amounts to one

iteration and the cycle will repeat until the firsgistem is delivered.

Techniques and ToolsPair programming is a fundamental technique thas
contributed to the popularity of XP. Test—first gramming means that the system is
tested as it is built instead of waiting until thied to test. Refactoring is a technique
that allows for change in the design. The othehnépes are on—site customer and
collective ownership of code. XP does not specdgld for programming. The

decision on the tools is determined according ¢opttoject’s needs.

Scope XP is best suited for projects that require cdled teams of small to medium
size team (three to twenty). On the project sideiXkeant for projects where the

requirements are unstable and unpredictable.

Outputs Working code for each small release or incremeamg high quality

programmers as a result of the learning procepaimprogramming.

Adoption and ExperienceSuccessfully applied by many companies. XP was
developed from practice by Kent Beck and Ward Cogimam, Highsmith (2002a).
Experiences of successful experiments with XP awmded in Williams et al.
(2000). XP is one the most widely used agile methtmgles and has also been
extensively applied in teaching programming in @&aid institutions, (Williams et
al, 2000).

Methodology ProductThere are many books on XP, (Highsmith, 2002a&@ntions

some. Training can also be provided and there imerhelp on the XP website

(www.extremeprogramming.org).
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Roles & Responsibilitie$rogrammer writes tests, and code. Customer s\vsitaries,

functional tests and sets implementation priorifyester helps customer write
functional tests and runs functional test and naa&must testing tools. Tracker gives
feedback on accuracy of estimates and traces m®gfaterations, (Abrahamsson et
al, 2002). Coach guides team to follow XP processconsultant is an external

member who guides the team to solve problems. Mamagkes decisions.

XP Two: the overview given above is mainly based on fr& fersion of XP as
presented in (Beck, 1999). In the second versioXPf(Beck and Andres, 2004),
Kent Beck extends the philosophy of XP to includeatgreat extent feedback from
XP teams. The general notion is that people usedfaXeyond the capabilities
implied by the first version. XP was initially deéd simply as (Beck, 1999): “a
lightweight methodology for small-to—medium—sizedrs developing software in
the face of vague or rapidly changing requiremeri$ter incorporating the feedback
from various XP teams Beck extended the definibbiXP to include team size and
software constraints as follows (Beck and Andr@§42:

XP is lightweight: you only do what you need totdareate value for the customer.
XP adapts to vague and rapidly changing requiresneaperience has shown that
XP can be successfully used even for project wéhle requirements.

XP addresses software development constraintseis dot directly deal with project
portfolio management, project financial issues rapens, marketing, or sales.

XP can work with teams of any size: there is emplrevidence that XP can scale to

large teams.

The second version extends the focus of XP to declhbow our humanity affects
productivity. In this version (Beck and Andres, 2D0Kent Beck presents his
experiences in a way that benefits all of us. Vi tersions however, still share the
same values, principles and practices. But in gar&ithe way values principles, and

practices have been presented emphasizes themnskips among these aspects of
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XP. The tone that is clear in the second versioth& various teams apply XP
differently hence there is no need to be preseepti

3.6.10 Notes on Adopting Agile Methodologies
To conclude the sections on the analysis of thetnoasnmonly used agile

methodologies the following notes from (Mnkandlad ddwolatzky, 2004a), would
be of great value to organizations interested wp#dg agile methodologies. While
limitations of each agile methodology have been trneed under the scope
elements, of greater interest to the purpose af tbsearch would be the common
limitations across the agile family. Organizatiotieat are keen on using agile
methodologies or have already started using themigafia or in full may do well to
consider the following limitations:

» Because of the high level of independence andplisei required in the use
of agile methodologies a highly skilled and expeced team is required. If
that is not possible then include at least one Ihighilled and experienced
member. As Ken Schwaber often mentions in his ggitgect management
training sessions, “a bunch of novices will deliveruseless product, the
choice is yours” (Schwaber, 2004b). Personnel aff taliber may be difficult
to get in South Africa because they are very few.

» Agile methodologies were originally meant for sm@ll medium collocated
teams of up to ten people and certainly not exegetiventy. There has been
a lot of work in scaling up of teams for large aip, (Eckstein, (2004 and
Ambler, 2002b) and some XP and Crystal projectsehased up to five
hundred people successfully, (Lindval, 2002). Sgmaect priorities may
drive towards a more process ceremony or a heawinodology according
to Cockburn (2004b)’s framework.

* One of the limitations to be cautious of accordiogBradley (2003) is the
apparent serious problem with the no-design—uptfsmhools of agile

development, i.e. evolving from simpler mechanisragquently results in less
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than optimal (and not infrequently deeply flaweddeproducts. You may
assume that these kinds of problems can be solwvedigh refactoring, but
refactoring may have serious limitations as you enauther into code and
deployment where it becomes harder to change thiBgadley (2003)
suggests that an up front design through domainefimgdas implemented in
FDD (one of the agile methodologies) combined wéfactoring may solve
the problem.

Agile methodologies have limited support for sulicacting when it comes to
outsourcing of software development. Contractsoften based on a plan that
includes a process, with milestones and delivesablesufficient detail to
determine a cost estimate (Turk, France, and Ru@@?). However, if the
subcontractor has a fine reputation, a contractbsamritten to allow some
degree of flexibility in how the product is devedmpwithin time and cost
constraints. Such a contract usually has two parfsxed part that defines a
framework that constrains how changes will be ipooated into the product
and the variable part which defines the requiresant deliverables that can
vary within the boundaries defined by the fixed tp@rurk, France, and
Rumpe, 2002). For more details on agile contraetslr (Poppendieck and
Poppendieck, 2003; Turk, France, and Rumpe, 20a#yr&) 2004), Martin,
Biddle and Noble, 2003 and Morgagni and Bossi, 2001

3.7 Methodology Selection Approaches
In the context of this research methodology sedeatéfers to the process of choosing

the most appropriate software development methggodiven a particular software

project. The scenario arises because of many satdevelopment methodologies in

the industry.

According to Cockburn (2000), Glass and Vessey 419995), Ambler (2002a),
Boehm and Turner (2004), and Potts (1993), it isemsary to have multiple
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methodologies to choose from because using the sam#hodology for all
application is a weak approach. The techniques delecting an appropriate
methodology for a project at hand become very itgmdr A technique for selecting
between agile and plan—driven methodologies wapqgsed by Boehm and Turner
(2004). The technique is based on the risk thaéthadology’s approach poses to the
development of complex applications. In a way teishnique is in agreement with
Cockburn’s technique. However, Boehm and Turneeshnique was designed
without consideration of the Agile Modeling techmés in (Ambler, 2002b), which
deal with risks of agile approaches in complex mmnents. According to the
current evidence as reflected in experience refians many 2004 agile conferences
there is evidence that agile methodologies will aajs/ outperform plan—driven
approaches in any situation (Poppendieck, 2005hénsame email Poppendieck
attributes the poor performance of agile practicesompany politics. More success
stories can be found in (Highsmith, 2002a; Cockp@®02; Hansson, Dittrich and
Randall, 2004). Another very interesting overviefvagile successes is found in a
report on the experiences of agile development égrasentatives from many

European Union companies (Moonen and van Deur§€3)2

3.7.1 Methodology Selection in South Africa
The software engineering industry in South Afriee la few differences from the rest

of the world because of the small humbers of expesd developers and senior
management. Such a problem negatively affects tlogrgss of development
companies towards mature processes. The restihe &oftware Skills 2004 Survey,
conducted on more than seven hundred ITWeb reaglezaled interesting results:
Respondents indicated that shortages exist finméss analysis skills (23%), project
management (14%), process management (10%) and lessdership (10%). A
further 14% indicated their companies have skiipgy but did not identify which

competencies these covered, (Clarkson, 2004).
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The main problem that worries leaders in South o&fs Information Technology
industry is that most companies do not seem to laamyeplans in place to address
these shortages. This problem has led to a cultutee South African Information
Technology industry that discourages specializedl skets and encourages
multitasked skill sets. Specialized skill sets listcase describes the software
development skill sets as found in most developmehtries where for example a
Java developer does Java development and notrsegaad a business analyst does
business analysis and nothing else in a projecttiplei skill sets characterize the
South African industry for a example a Java progn&mmay also be experienced in
C++ and may do business analysis et cetera in jagbrds the old saying goes “a
jack of all trades ...” to which some have appendexidaying “...and a master of
none” multiple skill sets may lead to less knowledg certain areas. The implication
of the saying is that broad skills have a tendarfcghallowness as opposed to narrow
and deeper skills. An example of the multitaskeil skt problem is reported in a
Monash South Africa (MSA) internal report on aremmal review carried out in the
Information Technology Services (ITS) departmentisish University (2005). In the
report the ITS manager acknowledges that the dpaedtproblems encountered by
his department are partly because of the multii#-set nature of his personnel.
Another issue of interest that makes the SouthcAfiiT industry peculiar is the
problem of internal and external team dynamics,chs strongly affected in a
different way from any other by the ethnic diffeces within the South African

environment. This issue will be dealt with in maletail later (section 5.4).

The methodology selection tool proposed in thisaesh is based on classifying
methodologies according to usability issues thdegeloper would analyze before
adopting a methodology. The selected elementslatdoat a methodology from a
project manager's perspective, which is a practigedy of characterizing

methodologies. The software project is classifiedimf a resource planning and

quality control perspective. The main differencelwthe existing techniques is that
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the proposed model essentially considers agile adelbgies as a famifyas opposed
to selecting specific agile methodologies (Mnkandlad Dwolatzky, 2004c and
Mnkandla, 2005).

3.8 Conclusions
This chapter gave a review of the literature ondharacterization or representation

of software development methodologies. The sped@us was on agile
methodologies. While a lot of effort has been puwards the definition of the
practices for agile methodologies what still remsaia challenge is finding
comprehensive techniques to match a specific agdthodology to a given project.
Of even more interest is the notion of matchingtaf agile methodology practices
selected from the agile family to a given projeet&use the general focus in agile
methodologies has now shifted from an emphasisdividual agile methodologies
to the agile group.

In the next chapter a framework for the matchingeagethodology practices to a
given project is developed. What is novel about themework is that though based
on existing frameworks, it includes a novel genagde methodologies model that is
based on a selection of agile methodology practicas the entire agile family as

opposed to selecting particular agile methodologies

° Refer to section 4.6 for details and advantagekeofamily of methodologies approach.
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4  Methodology Selection and Tailoring Framework

The challenges and knowledge gaps that exist ifiéleeof software development as
identified in the previous chapter are not issued tan be solved by a single all-
encompassing solution. In this chapter a framewsnroposed that deals with the

challenges of matching agile methodology practioes given project.

The framework is composed of three stages. Itsstartclassifying projects in order
to determine the suitability of using agile methlogges in a given project. The set of
parameters used to classify software projects $&dan a combination of existing
project taxonomy techniques and results of surv@ygen assuming that agile
development is found appropriate in the first stdlge second stage of the framework
selects the appropriate set of practices. Theretwoe steps in this stage: the
methodology selection step performed to determinbetier the project’s
requirements (as determined in stage one) maped@omore agile methodologies. If
the requirements map to one agile methodology themrecommended to use that
methodology. If it maps to more than one agile méthogy then the second step of
stage two is implemented. In step two of stage aveet of practices is selected from
the relevant agile methodologies. The set of parammeused for the methodology
selection process is based on a combination ofigodology selection techniques
found in (Avison and Fitzgerald, 1995; Abrahamssoral, 2002; and Boehm and
Turner, 2004).

The third stage assumes that agile methodologytipeaschave been selected and
provides the details of how to tune them to theegiyproject's environment. The
concept of tuning a methodology is not novel betdpproach to the tuning is a novel
technique called the Generic Agile MethodologiesAKG model. The reason for
developing a new model for this purpose is basetherrealization from published

literature (Abrahamsson et al, 2003) that manyeagikthodologies do not specify
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how tailoring to different environments can be damel are therefore based on what

Abrahamsson et al (2003) calls abstract principles.

The proposed framework forms the main knowledgdrtmrtion of this thesis. The
framework contributes knowledge towards technidoesraversing the methodology
“treasure fields”, particularly the agile methodypjo “treasure field”. Agile
methodologies and the rest of the systems developmethodologies provide
“treasure fields” of innovative ways that can béeefively used to build relevant
systems. Looking for a methodology that will be ympiate for a proposed system is
similar to finding treasure in a treasure field.nAvel technique for selecting and

tuning a set of agile methodology practices sugabla given project is proposed.

4.1 Background
Existing methodology selection and classificatiegchiniques described in the

available literature are mainly academic, in thessethat the choice of methodology
elements though subjective gives the user a piplusal understanding of the

methodologies, see; (Avison and Fitzgerald, 2002;ahamsson et al, 2002; Boehm
and Turner, 2004; Fitzgerald, 1996; livari, Hirselth and Klein, 1999 and Osterweil
and Song, 1996 and 1992c) for such frameworks.uRgerstanding gained from the
use of such approaches is fine for teaching anehrel on methodologies. However
when it comes to practical use of methodologiesdh&pproaches have limitations.
The limitations are caused by the choice of elemeftr representing the

methodologies. Cockburn (2000) proposed a framewaakis based on his practical
experience (Cockburn, 2000). The specific focushef research is on methodology
representations and tailoring to various environsie@ockburn’s focus was on

people and methodologies.

The underlying assumption for selection technigisethat methodologies are not

universal, meaning that there is no single methugipolthat fits all projects,
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(Cockburn, 2000; Ambler, 2004; Ambler, Nalbone, afiddos, 2005 and Glass and
Vessey, 1995).

Software development organizations should be ablehbose from more than one
methodology. For the purposes of conservatism aalnbing between legacy
systems and contemporary development technologieay be necessary to have at
least one methodology from the Iterative Incremlemavelopment (defined in
section 3.5.2) group and at least one from the—uawen group. The differences
between these two groups are defined in Chapteeerbf this thesis. The popular
assumption among agile proponents is that thereoimmeed to use plan—driven
methodologies at all, (Poppendieck, 2005). Theeepaojects however, that may be
very complex and at the same time very risky. Thresgliire a balance between a
more rigorous structure than what agile provides] an agile approach. There are
projects that have failed because using one appraaihe other instead of balancing,
(Highsmith, 2005; Boehm and Turner, 2004; Paulkg20

4.2 Architecture of the Framework
The selection framework can be represented by thensatic diagram shown in

figure 4.1. The methodology selection processfiisetomposed of three stages the
first two of which are implemented using selectioatrixes. It is very important to
understand that this framework is only a tool ték help a software development
professional to make informed decisions about ssfienatching a methodology to a
project. While the principles applied in this fran@k may have elements of
subjectivity they are based on sound principles hlh&e been successfully applied by
others in this field. However the application ofsttool, or any such tool for that

matter, does not guarantee sucteskthe project.

9 Success as described in chapter two.
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4.2.1 Philosophy of the Framework
The epistemology of the framework is to view softevalevelopment processes as

phenomena that are made up of two groups of aesvitamely; social activities and
technical activities. The departure point of thanfework is then to consider
customer values and priorities in a given project @aune the selected practices
accordingly. This not only agrees with the hearagility but also introduces a novel
perspective to agile development, which is a sifigglitwofold view of development

activities —social and technical.

These concepts can be summarized in two statenaanthe philosophy of the
framework:
» All activities should be driven by what the customalues and prioritizes in a
given project.

» All practices should be classified into social pices, and technical practices.

4.2.2 Process of the Framework

The first stage deals with the classification a oftware development projects and
leads to the choice of the generic group of metlomies that would be suitable for

the class of project. The underlying principle adany to Glass and Vessey (1995)
and Sol (1983) is that in order to be able to deitee the appropriate process or
methodology for a project there is a need to firserstand the project itself, hence
the need to classify the project. To that effea fhist stage of this framework

presents a matrix (developed by the author) thatbemaused to classify projects in
order to determine the suitability of using agilethodologies for a given project.

While project taxonomies have been done as repanté@dlass and Vessey, 1995 and
Sol, 1983) using the proposed set of parametectassify projects is new.

The second stage applies the methodology reprémeni@pproaches described in
(Avison and Fitzgerald, 1995; Abrahamsson et aD22Gand Boehm and Turner,
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2004) to classify agile methodologies in order tdest a set of relevant agile
practices. A selection matrix (developed by thehaotis used for this purpose.
Combining the three cited approaches in order ttectethe most relevant agile
methodologies so that the appropriate agile pragicare selected is newhe

selection matrix is composed of one methodologyeBirh column. The matrix is not
exhaustive as some partial methodologies (for examgile Testing (AT)) are not

included. The reason is that it would be diffidoltanalyze such methodologies using
the suggested set of methodology parameters. B rtiatrix each methodology

element occupies a single row.

The third stage assumes that agile methodologytipeschave been selected and
provides the details of how to tune them to theegiyproject’'s environmeniThe
tuning is done through a novel technique called@&M model The process of the
GAM model consists of three phases: phase oneifigsnpractices that relate to
people issues, phase two identifies practicesrtiate to technical issues, and phase

three outlines the practical tuning steps.
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| Method(_)logy | Philosophy, Product, Process, Usage base,
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| Matrix | P "
| |
| |
| |
1 1
| Select agile |
! ; ! Choose the relevant practices from the
! Practices ! "
! ! selected group of methodologies
| |
| |
GAM Model, Tune the selected practices to the
Tune the Practices project environment

Figure 4-1 Agile Methodologies Selection Framework
Each rectangle represents a stage of the framewugkrectangle with dotted sides
represents a phase that is composed of two stepsaifows represent the movement
in between the stages. The dotted arrow represfemtink between the two steps in
stage two.

The next sections now describe each of the stagbe éramework in detail.

4.3 Stage one: Project Classification Matrix
In order to be able to match a methodology to @miproject it is necessary to first

classify the project and then classify the methogliels. This stage provides a top—
level evaluation of project parameters to determthe applicability of agile

methodologies to the project. While the choice ofjgct parameters is generally
considered subjective by many in the IT industng, parameters used in this analysis

were obtained through interviews with project ITofeissionals and a review of
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literature (Glass and Vessey, 1995; and Andrews dotthson, 2002) and thus
represent a comprehensive set of elements forqircgssification.

Semi structured interviews were used to derive & ofe parameters for the
classification of software development projectsojést managers and software
developers were chosen for this exercise. The re&so this choice was to get
practical information from those in the practicbeTquestions that were asked are:
« What are the most important parameters that help yoaderstanding of a
software development project?
* Where you have the choice of a development prosbss project parameters
influence the choice?
The other interview details are shown in Tableghd Table 9.2 Appendix D.
Semi structured interviews allow discussions betwele interviewer and the
interviewees. The final analysis of the data inedha comparison with Boehm and
Turner’'s approach and the conclusion was that fi@emeters shown in Table 4.1
would represent a project in a more practical weantthe approach in Boehm and
Turner, (2004) which focuses on risk. The details@v to determine the relevance

of agile development using Table 4.1 are illusttatéth an example in chapter five.

Table 4.1 is important at this stage of the framéw®he information that is obtained
during project planning is used to decide on thimgeof each parameter and is listed
in the second column of Table 4.1. For the find¢cteon a low rating implies more
relevance to agile development and a higher ratiegns more relevance to rigorous

methodologies. The ratings are explained in thé pasagraph.

Table 4-1: Stage One: Determine Between the Two Maij Paradigms

Project Parameters Rating Methodology Choice
0Oto5

Requirements Stability

Project Size
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Development Timeframe

Project Complexity

Project Risk

Key:

Requirements stabilityp means very unstable requirements with a highk of scope
creep. The level of stability increases to a ratofg5 representing very stable
requirements where scope creep is minimal. Thelenthle rating the more relevant
agility is to the project.

Project size O represents a project teHmwith two to ten people and 5 represents
more than hundred people. The relevance of agiétyreases as the rating increases.
Development timeframé represents a time from one week to two mon#s;
development timeframe beyond two years would havatiag of 5. The shorter the
development timeframe the more relevant agilitipithe project.

Complexity O represents those projects not characterizeétehyy calculations under
high change, high speed, and uncertainty. The aexitplincreases as the rating
increases to 5, which would represent critical gty such as spacecraft or nuclear
control software. Agile methodologies would be legplicable as the complexity
increases (Boehm and Turner, 2004; Highsmith, 2002a

Project risk O represents high—risk projects and as the riskrehses the rating

increases to 5, which would represent very low piskects.

4.3.1 Requirements Stability
One of the major challenges in the software devekyg process that is solved by

agile methodologies is requirements stability. gileamethodologies the challenge of
ever changing requirements is solved through agsthat allows the customer to
introduce changes at the start of each iteratiohtlarough the application of the just—
in—time (JIT) approach to modeling as defined iimf@er, 2004). The techniques

1 Members of the project team include developerstaeaustomer specially invited to be part of the
team.
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may vary per methodology but the principle of ensbrg changing requirements
prevails. This approach allows the system to imerowm quality by satisfying the
customer requirements as they emerge. Taking matethe goal of requirements
engineering is to create and maintain a systemnergants document, (Sommerville,
2004). There are dozens of ways that can be folloimedefining the stability of
requirements, but the reality is that requiremewii always change. In the
traditional methodologies approach the principlethat requirements changes are
predictable and therefore an upfront plan can bésdd to avoid the changes,
(Sommerville, 2004). The agile principle is thag tthanges in requirements must be
included in the prioritized list and included inetmext iteration as the system is
developed iteratively. The agile focus is on startihe development process with the
minimum possible requirements allowing changindghe&f requirements. Refactoring
is applied to the code in order to improve the iyaif the code fine readability and
structure. When documentation is necessary acaprgincustomer requirements a
less document—drivéh approach can be assumed according to (Ambler, (9002
Sommerville (2004) classifies volatile requiremeints four types:

Mutable requirements-requirements which change because of changesen t
organization’s operating environment.

Emergent requirementgequirements which emerge as the customer’s staieting

of the system develops during system development.

Consequential requirementsequirements which result from the introductidrthe
computer system.

Compatibility requirementsrequirements which depend on the particular syster
business processes within an organization.

Both waterfall-based and agile approaches deal with volatileirements though in
different ways.

Project Scope-Schwalbe (2004) defines project scope as the dirasks that must

be done to create physical entities (products) pfogect. The size of the scope can

2 Document—driven in this case refers to a procéssevdetailed documents are the major
deliverables on which important decisions aboutthg forward are based.

86



increase because of continued addition of prodants features and this is called
scope creep. Instability of the requirement caa edsult in scope creep. There is also
a tendency on the programmer side to be more eecatid add more anesthetics than
necessary, which results in scope creep. Scop@ tseeportant because it affects
the development timeframe and the project costsjeBtr scope must therefore be

controlled effectively.

4.3.2 Project Size
The size of a software development project can leasored using any of the

following parameters:

* Number of people in the development team.

* The estimated cost of the project.

» Complexity of the project.

* The development timeframe.

* Or a combination of any of these parameters.
There is no “best way” to describe the size ofofiwsare development project.
According to (Eriksson, 2004), the size of a prbjiscusually considered fine the
estimated time of the project. This approach mehas the project is divided into
chunks of two months each and each of these chearkde developed in parallel

according to the prioritized set that can formtanation.

The roles that people assume in a software projgicdbasically be similar regardless
of the size of the project. However if the projscsmall there is a tendency to assign
more than one role per person. In a case whergrtject is large there may be more
than one person per role. In the case of agileldpueent processes which follow a
concurrent approach there would be more than ara fer large projects developing
the system concurrently. From these outlined ppiesi it is clear that there is some
proportionality between the project team size dreddize of the project. The project

size is important in the classification of projebscause most agile methodologies
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were originally meant to tackle projects of not emdhan twenty people in the
development team. There has been a lot of work riing to scale agile
methodologies with some reported successes andgdsiin the following sources,
(Eckstein, 2004; Basili et al, 2001; Schwaber, 2084d Lindvall et al, 2004).

4.3.3 Project Development Timeframe
During the planning phase of the software develogrpeocess the length of time it

will take for the system to be developed is estadatin the case of agile
methodologies the estimation is done at the levelhe user stories (in XP) or
backlog items (in Scrum) or features (in FDD) depeg on the specific
methodology being used. What this essentially méatisat for each small part of a
problem (user story) whose solution is to be cottheddeveloper will estimate how
long it will take to code. Another technique that applied to determine the
development timeframe at user story level in Xkhes developer velocity calculated
during the XP planning game (Beck, 1999; Beck aodl€r, 2000; Auer and Miller,
2001 and Crispin and House, 2002). These can tkeegrduped according to the
customer prioritization and put into iterations.eTtotal time can then be estimated.
An allowance should be made for additional timeultesy from adding new
requirements at the beginning of each iteratione Tevelopment timeframe is
important in the classification of projects in tieigse because most agile projects are
characterized by short development timeframes ohmwre than two months, (Beck,
1999).

4.3.4 Project Complexity and Criticality
Measuring the complexity of a software project tena complex undertaking in

itself.

Complexity can be considered as the nature of projectsmgrfghm those marked by
heavy real-time calculations, characterized by hdtange, high speed, and
uncertainty, to the consideration of the softwan@gpam itself, (Highsmith, 2000).
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A common method for determining the complexity opmject is to measure the
complexity of the software program being developsithg Function Point Analysis.
Function Points (FP) have been in use for manysyaad are still very popular even
for teaching software metrics. FPs are used taméate the complexity of a software
program usually for the purposes of estimating ghitike effort and the cost of
developing a system. However, there are few vidvas question the reliability of
FPs as pointed out in these references (Dekkersvagelezang, 2003; Abran and
Robillard, 1994; Ahn et al, 2003 and Keuffel, 2001)

According to Boehm and Turner (2004), agile methogies are unsuitable for
dealing with complex software projects, and plaivedr methods on the other hand
are suitable for dealing with complex systems. Hevethe principles of Agile

Modeling, (Ambler, 2002b) teach that modeling mhetdone in an agile manner
before coding, which gives the developer an oppastuto think through the

complexities. Ambler (2005) says that whilst Boeand Turner’s book is fine, the
authors completely missed Agile Modeling in théierature review and as a result
they missed the concept of Agile modeling, whiclaldevith how agile approaches
model complex software projects. There is more ewe from (Eckstein, 2004 and
Schwaber, 2004a) on techniques for handling complesblems using agile

methodologies.

The complexity of a program can also be determiaecbrding to Lehman (1985)

using a system of classifying programs into S—typeype, and E-type (Specified,
Practical, Evolutionary) types of programs.

Where the S—-type programs are defined as prograatscan be fully specified

upfront and Pfleeger and Atlee (2005) suggeststlieat stands for static programs,

which is in agreement with upfront specification.
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E-type programs are software programs that implémerapplication or address a
problem in the real world, which in essence medrey tevolve to address the
changing needs of the real world, (Lehman, 1985).

P—type programs are based on a principle that tblelggn domain is so wide that
though the entire solution is known it would notgractically possible to represent it.
To develop the solution, the problem is describedn abstract way and then the
specification is written from the abstract view.eTprogram is called P-type because
it is based on a practical abstraction of the mobkather than on a completely
defined specification, (Pfleeger and Atlee, 200B)erefore project complexity is
more than just a way in which the various linecade interact with each other and

with the processor, memory and peripheral devioessgstems.

Criticality: Refers to a system whose undetected defectsesililt in a lot of damage
(Cockburn, 2000). There are four levels of crifiyain a project according to
(Cockburn, 2000). Defects in the system would cdhedoss of the following from
the less critical to the most critical:

Comfort—it means that the failure of the system wouldseathings like delays in
delivering some documents etc or meeting some mhesdbr even result in long
gueues at banks etc.

Discretionary money-means that the failure of the system would reisuloss of
monies that could be recovered otherwise.

Essential moneymeans that the failure of the system would rasuibss of money
that cannot be recovered.

Life —the failure of the system would result in theslo§life.

When a project has been identified as critical @ams there is more risk in using
agile methodologies except with some modificatiomnclude more ceremony in the
particular methodology.
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4.3.5 Project Risk
Project risk is defined as losses or injuries tteat threaten the meeting of project

objectives, (Schwalbe, 2004). There is need to ptanrisks in any project by
identifying the risk factors, and coming up witlcheiques to reduce the effect of the
risks, or avoid the risks if possible. An interagtpoint here is that a methodology in
the first place is designed to deal with certaiardeand threats to the project. It is
therefore important that the methodology spell what fears it deals with and this
should be defined in the philosophy of the methoggl Looking at the nature and
values of agile methodologies it would be reasaméblassume that because of their
focus on short development timeframes and thetiterancremental approach there
would be less risk in applying them to high rislojpcts, as Ken Schwaber often
comments in his presentations; “with agile method@s you are given a few weeks
to decide on the success or failure of the prasabpposed to waiting for months or
years to reach the same decision” (Schwaber, 2004b)worth noting that although
agile methodologies have been designed to deal visth as explained in the
preceding sentences, many organizations still itindky to use agile methodologies

because of their relatively new status in the safeadevelopment profession.

4.3.6 Customer’s Priorities/Availability
This parameter is related to all the other pararaeted hence it has not been

included as a row in the project classification nmaffable 4.1. This parameter
essentially deals with what the sponsor of the gmohas put as the values and
priorities of the project. In one project the deghent time may be of the highest
priority, meaning that the developer is given aefixtimeframe within which to
complete the project. The option would then bednyvthe cost and scope to achieve
the goal. In another project the priority of thestmmer might be on fixing the cost,
which would imply that the time and scope wouldnthee varied to meet the goal.
Yet another scenario may involve a fixed scoperftyiomeaning that the time and

cost would then be varied to achieve the goal. ffikesa balance among all these
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parameters there would be a need to also takecmtgideration the issue of the

quality of the intended product.

Not to be overlooked is the importance of customeilability i.e. the ability of the

customer to provide information and make decisiona timely manner. These are
critical to the success of agile projects, (AmbR902a and Beck, 1999). Therefore
customer priorities and availability is a paramdteat must be considered against

each of the other parameters before making thédeasion.

4.3.7 Final Choice
A first pass through the project classification nxatvill normally give an indication

of which group of methodologies is the possible ichoHowever, the customer
priorities and issues of customer availability aefféne final choice. There is therefore
a need to go through each project parameter imeéiteix again reviewing the rating
in relation to the priorities of the customer. e cases people may want to mix
traditional and agile practices. There is some commground between these two
groups see (Boehm and Turner, 2004), but there atse some fundamental
difference. It is therefore important to conside tmpact of these differences before

mixing the practices.

Stage one helps to determine the suitability ohgisagile development in a given
project. For the purpose of clarifying the sequefioen stage one to stage three of
the framework it will be assumed that agile develept has been chosen in stage

one.

4.4 Stage two: Methodology Selection Matrix
This section describes stage two of the framewditke aim of this stage is to

determine which agile methodologies would be m@lieable to a given project

and to select agile practices from these methodedogThe practices will then be
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tuned to the project environment in stage threeileAghethodologies literature
generally shows that most agile methodologies wmekter when combined with
other agile methodologies because they focus oferdift areas of software
development (Schwaber and Beedle, 2002; Boehm amdef, 2004; Highsmith,
2002a; Ambler, 202b). The reason for selectingtiras from the agile set is to fully

equip the developer for the development activities.

There are two steps in this stage: the methodoksgction step performed to
determine whether the project’s requirements (&sraened in stage one) map to one
or more agile methodologies. If the requirementp toaone agile methodology then
it is recommended to use that methodology. If itpsn@ao more than one agile
methodology then the second step of stage two péeimented. In step two of stage

two, a set of practices is selected from the reieagile methodologies.

The choice of the methodology taxonomy paramegederived from a combination
of work by (Avison and Fitzgerald, 2002; Sol, 198andt, 1983; Abrahamsson et
al, 2002; and Cohen, Lindvall, and Costa, 2003.eAftomparing Avison and
Fitzgerald’'s framework with two frameworks one byofpen, Lindvall, and Costa,
2003) and another by (Abrahamsson et al, 2002)garameters; model and scope
were replaced by process in the proposed framewsckpe in this framework is
means something different from Avison and Fitzgef2002). Two other parameters
were introduced; roles and responsibilities, angbsut for distributed teams. These
two were derived from (Cohen, Lindvall, and Co2803 and Abrahamsson et al,
2002) because of their relevance in how the metloggalefines the size of the team

and the physical locations of the team.

Step One of Stage Two
This step involves first describing all the paraengtfor each methodology as shown
in Table 4.2. The first column lists the methodgigarameters. The second column

provides the corresponding description. The thimumn explains how each
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parameter relates to the customer values and gemas identified in stage oriEhe

reason for using customer values and prioritieshasfocus for this selection process
is to emphasize one of the agile development vateesered on satisfying the
customer.In the fourth column are entered the scores fah gmrameter based on
how well the description of the parameter satisfles values and priorities of the
customer. The value of zero means full satisfacaod the value of five means

complete variance.

Each agile methodology under consideration will énats own Table 4.2 the

parameters and the corresponding description rec@istant for each project and
the last two columns of Table 4.2 will change pejgxct. Table 4.3 summarizes the
scores from each methodology’s Table 4.2 results.

Figure 4. 2 summarizes how the stage two works rdoup to the given tables.

Rectangles describe the activities and arrows gshewsequence.

94



Describe each parameter
in Table 4. 2

Y

State how each parameter relates
to customer values & priorities

Y

Enter score against
each parameter

Y

Enter scores from Table 4.2
into Table 4.3

Y

Select practices that correspond to
parameters with lowest scores

Y

Go to stage 3,

practice tuning

Figure 4-2: Summary of Stage Two
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Table 4-2: Stage Two: Methodology Desgtion

Parameter Parameter Description Relation to Custome Score
Values and Priorities

Methodology
Philosophy

Methodology
Process

Methodology
Techniques and Tools

Methodology Scope

Methodology Outputs

Adoption and
Experience

Methodology Product

Roles and
Responsibilities

Support for Distributed
Teams
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Table 4-3: Stage Two: Methodology Selection Matrix

Parameters

ASD

Crystal

FDD

AMDD

ICONIX

Scrum

DSDM

LD

XP

0 Score

Methodology
Philosophy

Methodology
Process

Methodology
Techniques and Tools

Methodology Scope

Methodology Outputs

Adoption and
Experience

Methodology Product

Roles and
Responsibilities

Support for Distributed
Teams

Score per methodolog)

Score p
parameter
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The following sections define each of the methodglparameters according to the

context of the framework.

4.4.1 Methodology Philosophy
This is a set of principles underlying the methodgl This includes the practices of

the methodology, which spell out the objectives aghother issues. The philosophy
of a methodology essentially describes the fears rasks that the author of the
methodology originally intended to solve, (AvisomdaFitzgerald, 2002). It is in the
philosophy that the types of problems that the wdtlogy deals with are outlined.
From a practical perspective the philosophy wouwle ghe user an understanding of
the original area of problems the methodology wesighed to solve so that if the
actual problem at hand is outside the intended dotha user will be ready to tailor

the methodology accordingly.

4.4.2 Methodology Process
This parameter describes how the methodology viexaity. The model may be

reflected in the lifecycle or development procefshe methodology. The model
provides a means of communications, captures thenes of a problem or a design,
and gives insight into the problem area (Avison dritzgerald, 2002). The
importance of this parameter is that it gives therwa real world view of the series of

activities that are carried out in the developnm@otess.

4.4.3 Methodology Techniques and Tools
This parameter helps the user to identify the tegles and tools applicable to the

methodology. Tools may be software applications tiaa be used to automate some
tasks in the development process, or they can litelvdards and flip charts. In fact it
is the use of tools that makes the implementatibra anethodology enjoyable.

Organizations therefore tend to spend a lot of m@wguiring tools and training staff
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on tools. As technology evolves and new tools geenore acquisitions and training
are usually done.

Each methodology comes with its own techniques ittt be relevant or irrelevant
to the problem at hand. Examples of techniquesjrs&xtreme Programming would
be pair programming, and the scrum meeting in Samathodology. The user then
analyzes these techniques in relation to the ptgweiject, if there is need to adapt
some of them and include variations that will bet pd tailoring the methodology.

However, since the purpose of this comparativeyaisls to select the most suitable
methodology for a given project, each of the patamnseis compared against other

methodologies and the one that best meets thereagemts of the project is chosen.

4.4.4 Methodology Scope
This parameter outlines the details to which thethodology’s development

framework is spelt out. This is where the methogglspecifies what it covers within
a project. The importance of this parameter isdlp lthe user to identify the list of
tasks that the methodology will help manage andhamg outside that will have to be
done by other means. It should be noted that a adetbgy does not prescribe
everything that needs to be done in a software ldpreent process it simply gives

guidelines that help in managing a project.

4.4.5 Methodology Outputs
This parameter defines the form of deliverablesa@xpected from the methodology.

For example if an organization purchased Lean [@@reént methodology, would
they generate code from application of the methmglgl or would they get some
documents, online help etc, (Avison and Fitzgera@)2). Each agile methodology
will give different outputs hence the user can dwthe methodology that gives them

the output they require.
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4.4.6 Adoption and Experience
Some organizations have a policy of not using nuhagies that have no experience

base. This parameter spells how long the methogidiag been in use, and who has
used it. The parameter is measured by the followiegients: was the methodology
developed from practice (industry) or from thedgbratory)? How many times has
the methodology been in use? i.e. user baseuted by developers or management?
What skill levels are required to use the methoglgPo(Avison and Fitzgerald, 2002).

4.4.7 Methodology Product **
If somebody buys the methodology what do they getife purchase? Is it software,

written documents, online help hours of training?etAvison and Fitzgerald, 2002).
It is interesting to note the value of a methodglognot necessarily in the product
but in the general attitude of the entire orgamiratintending to purchase the
methodology. The ability of the organization to Ierpent change is also important

when considering purchasing a methodology.

4.4.8 Roles and Responsibilities
According to Abrahamsson et al (2002) this paranreters to how the methodology

caters for the allocation of specific roles throwghich the software production in a
development team is carried out. This element fipedhe specific tasks that exist in
a project according to that methodology and thé&isies involved in that task. The

team structure is in fact defined in this parameter

4.4.9 Support for Distributed Teams
This parameter defines how the methodology catera Eystem that is developed by

project teams that are distributed in various gapigical areas. Issues of interest in

3 The difference between methodology output andyrbis; output is what you get from the vendor
when you buy the methodology, product is the faellverable after using the methodology.
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such a situation would be direct communication, tings, etc. (Cohen, Lindvall, and
Costa, 2003).

4.4.10 Partial Agile Methodologies
There are some agile methodologies that do noheefifull process and it is not so

easy to represent them according to the proposedxma@hese methodologies are
usually not used by themselves but work as paotltér agile methodologies. Among
such methodologies are found AMDD, FDD, Agile D&®), (Ambler, 2003) and
Agile Testing (AT) (Marick, 2001). To deal with dumethodologies it may be better
to start by modeling them according to the Gené&mwile Methodologies model
(GAM) in section 4.5.2 developed and describedhi@ tesearch presented in this

thesis.

4.4.11 The Role of the Human Expert
The contribution of the human expert cannot be figddn a selection process like

this one. Software development experts with prate&xperience in this field have a
lot of knowledge that can be classified as taciowdedge because it is gained
through experience and is not written down in amwnf This framework provides for

tacit knowledge by allowing the human expert tolyrethe results of both selection
matrixes and then make the final selection of tle¢hwdology. As tacit knowledge is

difficult to quantify, this phase of the framewamray seem quite subjective, but the
strength of tacit knowledge rests in the team sgiat puts trust on experts to do
what they know best within their professional ethic

Step Two of Stage Two

In this step practices are selected based on thdts€rom step one. There are two
possible ways of selecting the practices. One way ipick the methodologies with
scores of zero up to two (with three to five représg scores from parameters that

are less supportive of the customer priorities aatlies) and then select their
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practices. The limitation of this way is that if fexample a methodology like XP has
a score of say four against one parameter its sutale exceeds the required value
though XP might be relevant with regard to the odshe parameters. This approach
is therefore not recommended. The other way igl@mte methodology parameters to
methodology practices, for example what would be firactices in XP that

implement a parameter such as support for disetbteams. So for each parameter
practices are then selected from the methodolagiesich the parameter has a score
of between zero and two. The practices are theereshtinto the second column of

Table 4.4 and the first column contains the cowadmg methodology.

Table 4-4: Methodology Practices

Methodology | List of Practices

XP

Scrum
LD
DSDM
FDD
AMDD
ICONIX
Crystal
ASD

4.5 Stage Three: Tailoring Agile Methodology Practi  ces
This section describes the Generic Agile Methodel®dGAM) model for tailoring

agile methodology practices to a given environme&atloring of agile practices helps
developers to find feasible ways of working withe tiselected agile practices.
Research reveals that many agile methodologiesbased on abstract principles
(Abrahamsson et al, 2003), which means that theyat@pecify the details of how to
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tailor their practices to a project’s environmetiterature also reveals that some agile
methodologies have no defined process and for ttiegehave a process the process
is very complex making it difficult for the methddgies to be useful.

The GAM model proposes a way that clearly descritme® to tune agile practices to
a given environment. The GAM approach views infarorasystems development as
a social-technical activity (Roque, Almeida, anduegiredo, 2004). Hence the GAM
model defines the social and technical aspectheofeélected practices and provides
ways to tailor them.

4.5.1 A Family of Methodologies Model
Motivation for the GAM The motivation for dealing with agile as a famibf

methodologies is based on findings that as agilthod®logies progress towards
maturity in the software development industry ptexters are tending to select
practices that are relevant to their projects feom of the agile methodologies rather
than adopting individual methodologies (Beck andides, 2004; Basili et al, 2001;
Lindval et al, 2002).

One of the major findings about agile methodologigesthe striking similarity

amongst the agile practices. They might be callgddifferent names but when
analyzed they are found to implement the same iptancAn example is the ‘stand up
meetings’ in XP, which is similar to the scrum niegtin Scrum. Of importance also
is that even the authors of agile methodologies lolmger emphasize their

methodology boundaries and would use practices father methodologies, see
(Beck and Andres, 2004). It can therefore be cateduthat agile practices address
the same issues using various real life models. é&@mple, Lean Development
views software development using a manufacturingl @noduct development

metaphor, Scrum views software development usiogndrol engineering metaphor,

Extreme Programming views software developmentgusirsitting together social
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activity metaphor, Adaptive Systems Developmentwsgiesoftware development
using the theory of complex self-adaptive systemstaphor, etc. hence the
philosophy of the GAM model assumes an agile familynethodologies perspective

and uses the selected set of practices that @earglto a given project.

4.5.2 The Generic Agile Methodologies (GAM) Model
This section describes the GAM model in detail. T¢iwing structure will be used

to define the GAM model: values, and process. TBMG hilosophy is expressed
within the two values of the GAM model. There is meed to deal with philosophy
separately because only a full methodology needietailed description of the
philosophy see (Avison and Fitzgerald, 1995; Cheutt)] 1981) for the difference

between methodology, method, and model.

Values of the GAM model

The GAM model has two values namely:

1) Bonding, which is concerned with bringing togstlof everyone who is involved
in the project. The major groups involved wouldmally be the development team,
the management team, the executives, and thefrist stakeholders. If these groups
can work together harmoniously then chances ofeptgguccess would be increased
meaningfully.

2) Quality, which is concerned with all technicasues such standards of
development, development environments, programraaoly, management tools and

everything else that contributes to the delivera diigh quality product.

The idea behind the GAM model is therefore to idgrthe practices that relate to
social issues in order to achieve effective bonding also identify practices that
relate to technical issues in order to deliver ifpalhese two groups of practices are

then tailored to the environment of the projecsd¢bup a feasible way of working.
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GAM Process

The GAM model is implemented in three phases asvsha figure 4.3. The first
phase is the organic aspects, which focuses ortifylag agile practices that are
concerned with social issues of the developmentgz® The second phase is the
mechanistic aspects, which focuses on identifyigide gpractices that are concerned
with technical issues. The third phase is the gyisic adaptation, which focuses on
how to bring all the identified practices into th@ntext of the project’s environment.

The details of each phase are explained in thevilig paragraphs.

Organic
Aspects

Iterative

Synergistic Adaptation

Figure 4-3 Generic Agile Methodologies (GAM) Model

Organic Aspectsphase one defines how the methodology catersoi@al issues also
known as people issues (Cockburn, 2003), and thetlhese social issues affect the
software architecture and how these human issuns phoject outcomes.

This phase of the GAM model includes a represantaif one of the agile Manifesto
values that emphasizes the importance of individuaimbers of the software
development team and the way they interact and as&k team.

The Agile Manifesto values are shown on Table 4.5

Table 4-5: Values of the Agile Manifesto

Individuals and interactions over processes and tools

Working software over comprehensive documentation
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Customer collaboration over contract negotiation

Responding to changever following a plan

The first activity in phase one is to determinenirthe list of practices selected in
step two of stage two which practices relate toppegsues in the project. The next
activity is to pick each of the practices that teléo people issues and list the
corresponding tasks and resources. Tasks are ffegedi work item that each
member of the project team is expected to perf&®esources are hardware, software
and manpower requirements of the project.

Mechanistic Aspectsthe second phase defines how the methodologyesathe
technical aspects of software development such has development platform,
development technology and form of the deliverafileg a document or code etc?).
This phase of the GAM model includes a represeantatif another of the agile

Manifesto values that regards working software aserwaluable than documents.

The first activity in phase two is to determinenfrahe list of practices selected in
step two of stage two which practices relate tdnemal issues in the project. The
next activity is to pick each of the practices ttedate to technical issues and list the
corresponding tasks and resources.

Synergistic Adaptatianthe third phase represents the tailoring of teéeded
practices in the two preceding phases of the GAMiehoThe GAM model in this
phase provides specific practical guidance on lotaitor the selected agile practices

to a given project environment.
The first activity in phase three is to go to phase and consider the selected group

of practices that relate to social issues. Theriad activity in this case involves

reviewing the feasibility of each practice. Whetasi not possible to implement a
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specific practice the general principles that eetatthe practice should be considered

in order to find a feasible way of satisfying thépiples.

Theiterative core of the GAM model means that the tailoringctices is done for

each iteration of the development process.

4.6 Conclusions
This chapter gave a detailed description of thenéwork for the selection and

tailoring of agile practices. The framework hasethrstages. The first stage
determines the appropriateness of using agile rdetbgies in a given project. The
process of project taxonomy is implemented usinge& of project parameters
determined from a combination of related past waret a survey of IT professionals.
Stage one ends by assuming validity of using adgieelopment and leads to stage
two. In stage two the aim is to select the mostvaht agile methodologies to the
project after which practices from these agile radtiiogies are selected according to
customer values which leads to the tailoring of pinactices in stage three of the
framework. Stage three of the framework presems\eel technique (GAM model)
for tailoring the practices selected in stage tWbe tailoring technique follows a
three phase process. The principle behind the GAldeahis to separate the practices
into two major groups of social related practicesl dechnical related practices,
which forms the two phases. The last phase thels deéth the tailoring of these two

groups into the project’'s environment.

The next chapter presents an example of how tleets@h and tailoring is done using

a hypothetical project.
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5 Implementation of the Framework

In this chapter the three stages of the framewoltko& analyzed in detail to illustrate

the feasibility of the framework.

Business Scenario

A retail and logistics company has clinched a BBE&¢k Economic Empowerment)
deal to do distribution of retail goods mainly iretblack townships of Johannesburg.
The majority of the customers are owners of spdzteops, taverns, shebetnand
supermarkets, bottle stores and general dealarsstbhe existing method of payment
is manual. Because of the nature of the custontieessystem is cash on delivery
meaning that the delivery personnel have to cotleetcash as they deliver the goods.
This meets with operational problems such as urebibify of cash at the time of
delivery, implying collection of cash later or nelidery. Another problem with the
current system is the possibility of losing thelcas robbers. Worse still, as the
group managing director outlined; “the delivery gmmel may fake a hijacking and
convert the cash to their own use”. Tired of thksels of problems the company
decided to consult IT specialists for an automatgceless card reader (WCR)

solution that would provide cashless transactions.

The proposed system therefore intends to solveetipesblems by providing an

automated cashless payment system. This howevangribat the bank will have to
agree to open debit accounts for the retailers exorecl and provide the debit card
services that will allow electronic transfer throutpe WCR. The debit card system
already exists in the bank, meaning that the piispe customers would have to
comply with the bank’s rules about debit cards pads through the bank’s vetting

system like any other customer in order to qudbfythe debit card.

14 A South African term for small corner shops usufdund in Townships and informal settlements.
5 An unlicensed drinking establishment found in ®oAfrica. According to the online dictionary.com
shebeens are also found in Ireland and Scotland.
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The proposed WCR system should provide two funsti@anfunction by which the
retailer may check their bank balance, and a fandby which retailers may pay the
distributors. The retailers are major users of #yistem hence they are expected to
apply for the debit card from the bank. The resaitl logistics company will provide
the WCR system and the delivery personnel will glsvaarry the wireless card

reading device with them during their errands.

The client’s values in this project include: a dujone week) proposal of the solution
and patenting of the device to beat competitiomotiating with a bank to sponsor
the project, building the full system within thre®nths, and using the GSM network

for the wireless transactions.

5.1 Implementation of Project Classification Matrix
According to the project information the ratings this project are shown in Table

5.1. The way the ratings are arrived at is expthingollowing paragraph.

The customer team presents the project requiremtentie developer team at a
project—planning meeting. In order to determine thetability of using agile
development in this project the developers apply phoject classification matrix.
Each project parameter is analyzed to determineppeopriate ratings.
Requirements stabilitythe developer and the customer agree that thdiebes
changes in the requirements since the project wegoWireless technology, which is
characterized by fast changes in technology andicagpipns. So they agree on a
value of ‘1’, which indicates that agile developrenthe most suitable process. The
meaning of the numbers is explained in chapter.four

Project size the development team was estimated to be compaoiséde people,
which is suitable for agile development hence #tang for this parameter was given

a value of ‘0.
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Development timeframahe customer needed the system to be completgdnwi
three months hence the rating for this parameter giigen a value of ‘1’, which is
suitable for agile development due to the shorettgument timeframe.

Project complexitythe system would process valuable financial &atisns hence
the developer and the customer agreed that thersyshs of a complex nature. The
value of ‘5’ was assigned to this parameter, wiichicates the suitability of rigorous
development.

Project risk the major concern was that the proposed systenthe risk of being
overtaken by other technologies for example smantls; hence the parameter was

assigned a value of ‘1’, which indicates the suiitglof agile development.

Table 5-1: Project Classification Matrix for SS Tetinologies Project

Project Parameters Rating Methodology Choice
Oto5

Requirements Stability 1 Agile

Project Size 0 Agile

Development Timeframe | 1 Agile

Project Complexity 5 Rigorous

Project Risk 1 Agile

From this matrix the project ratings indicate ttfa¢ use of agile development is
suitable. The main reasons are the size of the@rajnstable requirements, the short

development timeframe constraint, and high risk.

5.2 Implementation of Agile Methodologies Selection Matrix
This section illustrates how to implement stage tfdhe framework. The results

from stage one of the framework show that agileettgment would be suitable for
this project. The planning team meets again torgete the most relevant agile
approach for the given project. This is done in st&ps the first step involves rating

methodology parameters according to customer figerand values for the project.
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Table 4.2 is completed for each methodology as shiowTable 5.2 in the case of
XP. Table 5.3 then summarizes the results from eaethodology’s Table 5.2. Note
that the methodology parameters are described @sngin section 3.6. and

summarized in Tables 9.1 to 9.9 Appendix G.

Step One of Stage Two

Explanation of Table 5.2

The analysis involves determining how well eachhradblogy parameter meets the
corresponding customer values and priorities. A Ibemis then assigned where a
value of zero means full correspondence betweern avparticular parameter implies
and the customer values and priorities, and theevalf five means complete
variance, as described in ‘step one of stage twadiose 4.4’. Methodology
parameters are described according to sectionrigl@astomer values and priorities

are obtained from the business case.

XP philosophy implies activities such as: sitting together amdting code in a
socially conducive environment, following a high dowg standard, and co-—
dependency between business and programmers. @hesgpplicable to the basic

values of the case at hand; hence the score @fdQld be appropriate.

XP Process Starts from the writing of user stories on cathis is done by the
customer who is part of the development team. ez stories are then given to the
developer who estimates coding time per story. distomer chooses sets of stories
that form the first iteration. The customer wrifesctional tests for each story. The
process of coding then follows, which includes c&fang to perfect the design.
These activities form the first iteration and tlyele will repeat until the final system
is delivered. In order to implement the XP prodesthis case there would be a need
to train the customer to understand what a storgnd how to test the stories.
Probably the first iteration would involve more \Wdhan the rest of the iterations;

hence the score of ‘2’ would be appropriate.
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XP Techniques and ToolRair programming, test—driven development, refidog),
and collective ownership of code would be possiblee practice of having an on—
site customer would not be possible in this cadee Bcore of ‘2’ would be

appropriate since there is compromise on one tgqakeni

XP ScopeSince XP is best suited for projects that requokocated teams of small
to medium size team (three to twenty) and the pe@deam is small and collocated
it is appropriate to consider requirements of fhasameter (scope) as compatible

with the priorities and values of the customer andilue of ‘O’ would be appropriate.

XP Outputs The use of XP is intended for the delivery diilh working software
system, which is only part of expected project aut@ince the project includes a
wireless card reader a value of ‘2’ would be appedg indicating that the software

part would not represent the complete product.

XP adoption and experiencsince there is evidence of successful use of xPadso
its failures it would be possible to make inforneketisions about the use of XP in

such a project. Therefore a value ‘0’ would repnés$ell compatibility.

XP Product Training material and online help on XP is regdiVailable from many
organizations hence this parameter is fully congpatwith the values and priorities

of the customer. A value of ‘0’ would therefore apgriate.
Roles and Responsibilitiethe size of the team would not allow for eacherpkr
individual. Hence this parameter can only be imgetad by assigning more than

one role per individual. A value of ‘4’ would be@ppriate showing incompatibility.

Support for Distributed Teamghis parameter is not relevant to this project it

therefore be left without a value.
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Table 5-2: Methodology Description for Extreme Progamming

Parameter Parameter Description Relation to CustomeValues and Score
Priorities
Methodology Technical mastery of programming, aestheticHigh quality code, customer must knoyn0
Philosophy of code, co—dependency between business amwdhat is happening at all times
programmers, and building of teams at startup.
Methodology User writes stories on cards, developer Difficult to implement because of the | 2
Process estimates coding time per story, user choosesneed to train users in this respect
sets of stories for first iteration, user writes
functional tests for each story, code is written.
Methodology Pair programming, test—driven development,| The case involved two programmers, s@
Techniques and Tools| refactoring, on—site customer, and collective | most techniques would be possible
ownership of code. except for the on—site customer.
Methodology Scope XP is best suited for projecés thquire The proposed team was small and 0
collocated teams of small to medium size tegroollocated
(three to twenty).
Methodology Outputs | Working code for each smakask or The software part meets what the 2
increment, and high quality programmers as acustomer expects though the final
result of the learning process in pair product would include a wireless card
programming. reader electronic device.
Adoption and Successfully applied by many companies Fully corresponds 0

Experience

(Highsmith, 2002a). Experiences of successf
experiments with XP are recorded in William
et al. (2000). XP has also been extensively

applied in teaching programming in academi

ul

~

D

)

institutions, (Williams et al, 2000).
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Methodology Product | There are many books on XRjl{sith, Fully corresponds
2002a), mentions some. Training can also be
provided and there is online help on the XP

website.
Roles and Programmer, customer, tester, tracker, coachDue to the size of the proposed team
Responsibilities and manager. some roles need to be combined
Support for Distributed| XP has been used in distributed environmentsNot relevant in this case
Teams with tailoring o practice like pair programming

and standup meetings.
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Table 5-3: Agile Methodologies Selection Matrixdr SS Technology Project

ASD | Crystal | FDD | AMDD | ICONIX| Scrum{ DSDM | LD XP
Methodology 0 0 0
Philosophy
Methodology 3 1 2
Process
Methodology 2 2 2
Techniques and Tools
Methodology Scope | 1 0 0
Methodology Outputs 3 3 2
Adoption and 1 0 0
Experience
Methodology Product 2 0 0
Roles and 2 4 4
Responsibilities
Support for
Distributed Teams
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Table 5.2 is created for each methodology and &éheeg in the last column are then
copied to Table 5.3. The next step involves idamifon of the appropriate practices
for this project. Each parameter in Table 5.3 islywred. As an example each
methodology for which the philosophy has a valu€Oof(or the lowest value) is
noted as the potential source of the relevant jpectFor example ASD, Scrum, and
XP have values of ‘0’ against methodology philosoprhat leads to the next step in
this stage.

Step Two of Stage Two

This step involves the identification of practickat can implement the philosophical
requirements in each of these three methodologjles practices would then be ready
for the next stage of tuning described in sectich Bhe process continues until each
parameter is covered. The practices are seleciad Uiable 5.4 where the practices
for each methodology are listed. The analysis iseday picking each methodology

parameter with the lowest score from the most eeleset of methodologies as
identified in step one using Table 5.3 and thedifig the relevant practices and list
them in Table 5.5. Some of the practices imply lsimactivities but are named

differently in different methodologies for examp$erum meeting in Scrum is similar

to standup meeting in XP. Stage three providesdttails of how to adapt these

practices to the given environment.

116



Table 5-4: Agile Practices per Methodology

Inspections, Regular Builds, Configuration ManagemReporting/Visibility of Results.

ng

by

key

Methodology | Practices

XP The planning process, small releases, metagimple design, testing, refactoring, pair progranmgn
collective ownership, continuous integration, fettpur work week, on-site customer, and codi
standard.

Scrum Scrum meeting, thirty—day Sprint with no adesduring a Sprint, Sprint planning meeting, Captu
requirements as a product backlog, self—organisams.

LD Eliminate waste, Minimize inventory, Maximizeofl/, Pull from demand, Meet customer requirements,
Do it right the first time, Empower workers, Bartéb optimization, Partner with suppliers, and oeeat
culture of continuous improvement.

DSDM Because DSDM is a framework it does not sgegrfctices but the following are commonly used
practitioners:

Joint Application Development (JAD) sessions, wbrss, create a team of peers responsible for
project decisions, frequent releases, get consdnsusall stakeholders, prioritize development loase
on business benefit not risk, and timeboxing.

FDD Domain Object Modeling, Developing by Featuralividual Class (Code) Ownership, Feature Tegms,



AMDD

Active Stakeholder Participation, Apply the dRt Artifact(s), Collective Ownership, Consid
Testability, Create Several Models in Parallel,a@@eSimple Content, Depict Models Simply, Disp

Models Publicly, Iterate to Another Artifact, Modiel Small Increments, Model With Others, Prove it

With Code, Use the Simplest Tools,

The supplementary practices are:

Apply Modeling Standards, Apply Patterns Gentlys@ird Temporary Models, Formalize Contract

Models, Model to Communicate, Model to UnderstaReéuse Existing Artifacts, and Update Only

When It Hurts.

ICONIX

Identify and describe all the usage scersafay the system to be built,

Identify reusable classes, Define problem domalantify classes that belong to that domain, acc
for all functional requirements in the design, Desclasses that will capture required system beina
through fine design principles such as: minimizicmupling, maximizing cohesion, generality, a

sufficiency, and so forth.

Crystal

Working together in the same room, Expéthiw earshot of the team, information radiatorapgrs
posted on team’s room or hallway), Spectral saraptee main components of the project to detern
meaningfulness of project, Frequent delivery, Reibem workshops, Accessible customer and prg

interviews.

ASD

JAD sessions, Plan cycles, Timeboxing, colectwnership, Customer focus groups for reviewirg

punt
AVi
nd

nine
ject

application, project postmortems.
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Table 5-5: Customer Values/ Priorities and Practice for WCR Case

Customer Values and Priorities Practices

Automated cashless transaction, | Timeboxing, iterative development,
frequent releases, Scrum meeting, standup

One week proof of concept, .
meeting, get consensus from all

Patenting of the WCR, stakeholders, active stakeholder
Getting a sponsor, anor?nmpatlon, working together in the same

Three months for the full system,

Use of GSM network for the system.

5.3 Implementation of the GAM Model
This section implements the third stage of the &awrk. This stage illustrates how

to apply the GAM model to tune the practices selkdh section 5.2 to the given
project’s environment. The tuning is done in thpbases the first two phases classify
the practices and the last phase tunes the practisedescribed in the following

paragraphs.

The practices are classified into social and texdingroups by considering each
practice and analyzing the nature of the activifreplied in the practice. Social
practices deal with people and their interactiohschnical practices deal with the

how-to details of system design, coding, testind deployment.

Organic aspectsthe first phase identifies practices that deahvpeople issues. In
the given case the practices are:
Scrum meeting, standup meeting, get consensus fthnstakeholders, active

stakeholder participation, and working togethethiem same room.

Mechanistic aspectghe second phase identifies practices that déal technical

issues. In the given case the practices are:
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timeboxing, iterative development, and frequergaseés.

Synergistic adaptatianboth standup meetings and Scrum meetings implethen
agile principle of accountability and face to facemmunication. Since both are
applicable to the given environment applying juse @f them would do. Suppose
Scrum meetings are used there could be situatitvesesthe team may not be able to
meet at the appointed time. The tuning would therolve setting a time that is

convenient to all members of the team. The meeshgsild not be cancelled.

Getting consensus from all stakeholders and acied&eholder participation are
practices that implement the agile principle ofdlwing all stakeholders. In this case
it means that the bank (potential sponsor), retaded logistic companies would be

the stakeholders.

Technical practices relevant to this project ineludrequent releases, iterative
development, and timeboxing, which implement theesgrinciple of working with

minimum requirements for a fixed time and releasingsable deliverables of the
system. Different agile methodologies have varylaggths of the iterations for

example Scrum uses one month Sprints. In this tteseustomer expects the full
system to be released within three months. It wdaddreasonable to agree on an
iteration of one month. At the end of the firstdtiion the length of the iteration could

be reviewed.

Theiterative centeiin the diagram on figure 4.3 means that the misdapplicable to

the chunks of iterations that the problem domaibrizken down into according to
agile philosophy. The way to do it is by performiting analysis at the beginning of
each iteration in order to select the most releymattices for that iteration as new
requirements are introduced. There could be sttnativhere practices change from

one iteration to the other. Remember that the fafuhe framework is to provide
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satisfaction to the customer through the emphasigatues and priorities and not to
satisfy the methodology process.

5.4 Methodology Tailoring in a South African Contex  t
In this section the GAM model is applied to the BoAfrican context. The South

African context is peculiar because in this envinent a software developer is not
necessarily a specialist in one area such as systmalysis or architecture or
programming et cetera. The South African developaes typically multitasked

individuals who normally fill more than one role anproject. Therefore of interest
would be issues such as how does an organizatiomider training for such

individuals? One of the reasons for multitaskinghat the sizes of most software
development companies in South Africa can be dladsas small with ten or less
developers, which makes it difficult to fill the les and responsibilities in the

methodologies except by assigning more than omep@i individual.

The use of an analysis model like the GAM would enékpossible for the team to
select only those practices that can sufficientlyer the project at the same time
meeting the team’s abilities.

Most agile methodologies come without a set of enéntation tools. A nonspecific
tool approach ties in well with the recommendedpdidoa of open source software
that the government of South Africa has put interagion. This reduces the costs

associated with training, which can be unjustifyaigh for small companies.

As part of the research presented in this thesigneamesting model for software
development team-building was discovered in a stofdgne small (less than ten
developers) organization. The company is basedmb@bwe a neighboring country
to South Africa. The managing director who develgpfiware himself and has a

Java and Lotus development background believefianptinciple of cultivating a
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software developer—family model to strengthen st structure. He believes that
the team must interact very well socially fine laage, extra curricular interests etc.
Therefore his company spent a lot of time durisgnttial years developing trust and
what he calls the right attitude. Now he says thatteam spirit is so contagious that
even university students who join the company tenaufily (six months to one year)
for industrial attachment get so hooked to thisifamf developers that they would

want to join the company after completing theidgts.

One peculiar thing about this company is that wttike business language is English,
its working culture is such that members of thertesommunicate in both English
and other home languages. This means that thenaltdeam dynamics are
predominantly implemented in their indigenous laagges. While this situation may
sound highly unusual and certainly undesirable M believes that it is the secret
to their success. He however acknowledges thatdéweeloper of a different culture
would join the team there would be a lot of leaghio be done and the internal
dynamics of the team would be compromised. Iniigs@nt situation the company is
doing well in their country, however, the compasyin the process of establishing
their business in South Africa and their model alte dire challenges. In South
Africa because of the ills of the previous regirtfee black majority are not in a
position to profitably form software companies thag based on cultural groupings.
The main reason being that while the internal dyinarof the development teams
would be strengthened the external dynamics woel@liphly compromised as most
of the business would be coming from the other &lyrprivileged cultures, and the
political demeanor would certainly be misdirectelénce the issues of languages and
cultures in the South African community are venpartant, in fact so important that
they could affect the future strength and capabitit develop world class software
products. The battle is not an easy one; the Sdilniban Government is tackling this

issue at the level of education institutions.
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What all this means is that whatever developmeattmes are adopted in the South
African environment, they must strongly cultivateacial culture that is cognizant of
the diverse cultures and technical backgroundsllob@uth Africans. The GAM
model is one such framework that can be used lor tagile methodologies to this
peculiar environment, (Mnkandla, Dwolatzky, and Mtova, 2005).

5.5 Framework Reasoning Process and Knowledge Contr  ibution
This section summarizes the framework to providgraphical illustration of the

reasoning process followed in its application. $pecific contribution to the body of

knowledge in agile methodologies is also listeddarification.

The framework reasoning process is illustratedigufe 5.1.
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Knowledge Contributions

Framework Process

-Unique set of parameters
used to classify projects.
-Classification for the purpose
of confirming the relevance

of agile development

Project Classification Stage 1

-Analysis of parameters and their
relevance to customer priorities
Parameter . .
and values. e Practice selection Stage 2
. . Relevance
-Selecting only those practices
that relate to customer needs.

-Classifying practices into
technical and social for the Identify Technical Identify Social

purpose of tuning them. Practices Practices Stage 3

“— Tune the Practices —

Figure 5-1: Framework Reasoning Process Graph

The main contribution to knowledge is the developtmaf an agile methodologies
selection framework that is composed of three rpaits:
* A project taxonomy matrix —which uses a uniqueo$giroject parameters
* A methodology taxonomy matrix that matches pararaeté a methodology
to a given software development project and selaethiodology practices.
* A novel Generic Agile Methodologies (GAM) model fthe tailoring the

selected practices to a given environment.

5.6 Conclusions
This chapter gave a case based illustration of resgarch’s major contribution to

knowledge. This case is based on a project in wthiehauthor was involved. The
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project later on failed to continue due to lackacdponsor and executive by—in. The
three stages of the framework were explained atemising data from the case.
Clear steps were used to illustrate practical digss that can be performed in

implementing the framework.

The next chapter describes the research approguiedpn theory building and

partial validation of the framework proposed irstbhapter.
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6 Research Methodology and Validation

This chapter describes the research approach useleiprocess of design and

validation of the Agile Methodology Selection Frammek.

6.1 Qualitative Research Method
According to Myers (1997) “qualitative research diwes the use of data, such as

interviews, documents, and participant observatiata, to understand and explain
social phenomena”. There are many varied appreachethods and techniques that
are used in different fields.

Qualitative research helps researchers to undershensocial and cultural contexts
of people (Myers, 1997). Published research innsoft development reveals that the
neglect of the social and cultural aspects in saféandevelopment processes is the
main cause for project failure. Using qualitativesearch in the area of software
development therefore provides a better understgndf the social and cultural
contexts of software development. Using textuahdatthis context would limit the

understanding to a certain extent (Kaplan and Méxd@94).

The underlying assumptions of qualitative reseamehbased on three philosophies:
positivist, interpretive, and critical theories,carding to (Chua, 1986; Orlikowski
and Baroudi, 1991 cited in Myers, 1997). There atker suggestions on the
underlying philosophies see (Guba and Lincoln, 19P4sitivism involves testing of
a theory in order to increase the predictive urtdaing of phenomena (Myers,
1997). Interpretive research attempts to give wtdading to the meaning of
observable facts (Boland, 1985). The observablts fi'cthe case of an information
system include its context and the processes hfente between the context and the

information system (Walshman, 1993). Critical reskaaims to reveal and help
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eliminate the oppositions, conflicts, and contrédits in contemporary society
(Myers, 1997).

The researcher’'s assumptions depend on the pradbehnthe proposed solution in a
given environment. These assumptions that formeghistemology of the research
which could fall under any of the three philosoghiefined here. There can be
situations as in this study where the assumptiars stretch over more than one

epistemology. In this study positivist and crititiaories were used.

The choice of the qualitative research methatfategy of inquiryused should
influence the way the researcher collects data (My#997). There are many
research methods that can be used in qualitateeareh such as action research, case
study, and grounded theory. In some cases moredharresearch method can be

used.

Qualitative research also includes many researstriuiments according to Myers,
(1997) “these techniques range from interviews,eolstional techniques such as
participant observation and fieldwork, through t@whaval research. Written data
sources can include published and unpublished dectsncompany reports, memos,
letters, reports, email messages, faxes, newspapietes, and so forth”. This
research used interviews, questionnaires, partitipabservation, and email

messages.

6.2 The Research Approach
As outlined in Chapter One of this thesis the reseproject was oriented toward the

following activities:
» Studying methodologies of software development

» Collecting observations from literature on past¢uts
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» Developing a framework for the selection of a dedgile practices relevant to
a given project
e Conducting opinion surveys on the practicality loé tproposed framework
through questionnaires, emails and discussions.
* Improving the framework based on the contributiohthe domain experts.
» Partial validation of the revised framework througterviews.
The first two activities were presented in Chapltéree of this thesis. The third
activity was presented in Chapter Four of this itheShe last three activities are

presented in this chapter.

The main research approach used was qualitative. réason for the use of the
qualitative approach is because of the mix of doam technical phenomena in
software development methodologies. As will be axm@d in this chapter the
philosophy of the research combined positivist anitical theories. The research
method was mainly grounded theory and the toolsd usere interviews and

guestionnaires.

Unlike other sciences and engineering fields, saftnengineering’s main product is
software whose structure is different from buildindridges, engines, aircrafts,

industrial machines, chemical plants, mining equptrand computers. Likewise the
control and management processes applied in s&taragineering are different from

those applied in other engineering fields. Softwargineering is implemented

through balancing between the social activities #redtechnical bolts and nuts of

crunching code and data hence the most relevaganas approach to this field is a
gualitative one as opposed to the quantitative atsthSome have also found that a
hybrid of various types of methodologies brings engalue to the research results,
(Cockburn, 2003).

Armour (2004) believes that the entire discipliffesoftware development is being

viewed wrongly. He says that software developmenhat a product producing
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activity because the true product is not the saiwaut the knowledge contained in
the software. He therefore considers software dgveént to be a knowledge
acquisition activity. According to Armour (2004)is only the coding part, which is a
transcription of knowledge into executable form,iahhgets easier with the level of
certainty of the knowledge. He then concludes thedl work in software
development is in the search for the correct kndgde and therefore our processes
and expectations must not be centered on the areafia product (delivery of the
system), but rather on the process of knowing Vilaatto be done, what the system
should do and how to construct a system that cahato

The overview of the research process is shown gar&i6.1.

Research process l

Conducted a literature review of modern
approaches to software development

Identified these knowledge gaps in agile methods:
-lack of comprehensive representation techniques
-lack of comprehensive selection techniques

Formulated research questions and
hypothesis as described in chapter two

Chose positivist theory and critical theory
as research philosophies

Chose grounded theory as a research method
and
interviews and questionnaires as tools

Selected domain experts, collected data,
improved proposed solution based on data,
validated solution

Figure 6-1: Graphical Overview of the Research Praess
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As summarized in Figure 6.1 the study began fromn#ial selection of software
development methodologies which are a branch diveoé engineering. The study
was specifically focused on agile methodologiese Tsearch work started by the
identification of knowledge gaps both from litenagueviews of published material
on agile methodologies and observations from ppeing in a software
development project. The following knowledge gagsenidentified:

* Alack of comprehensive representation techniqaeagdile methodologies.

« A lack of comprehensive techniques for selectingprapriate agile

methodologies in a given project.

These knowledge gaps led to the formulation ofaede questions as described in
chapter two of this thesis. In developing a solutto the identified problems the
initial framework was sent out to some domain etgpier an attempt to test the theory
in order to increase the predictive understandihgh@nomena. The feedback was
used to improve the framework. This is a positiejgistemology according to Myers
(1997). After improving on the framework, the imped framework was given to

some domain experts to test and the results aoeded later in this chapter.

6.3 Rationale for Choice of Approach
The proposed agile methodologies selection framleuwstargeted towards assisting

IT professionals faced with a software developnmnject and in need of mapping
out a process from the group of agile methodologigsently on the market. This

model contributes knowledge in the area of softvageelopment methodologies.

Validation of such a model can be quite a challeagd some of the ways of
validating it are described below.

One approach would be to select a number of orgtaies that develop software and
have either the innovative culture to try agile Inoelologies or are already using
them, and then ask them to try using the propos&i Godel on a set of projects

and let other projects follow the usual approacla @asntrol. Results would then be

130



collected from both groups and comparatively aredyand tested to determine
success (as defined in Chapter Two of this thésighe projects that used the GAM
model. This way is somewhat a challenge as it dégp@n many issues such as
getting organizations that would be willing to expeent with real world projects.

Software projects sometimes fail because of compatijics (company decides the
project is not a priority at that time), and softevgrojects can take many years to

complete hence rendering the results too lateniduration of PhD research.

Another way would be to put many methodology exgartone room and give them
the GAM model and ask them to evaluate it and camevith an agreed approach.

This method of validation is practically not posdsib

The approach that was adopted in this thesis waslext a number of methodology
experts knowledgeable on software development rmdetbgies and software
development processes and some IT practitionersagkdor their opinions on the
practicality proposed GAM model. The collected opis were then reviewed and
the model was improved based on the comments. infi@ation of this approach
however, is that each methodology expert uses somihodology in his or her
practice and would therefore give an opinion tlsabiased towards the methodology
they use. To balance such opinions the approachedefibove could be used where
domain experts are brought together and given tbpgsed GAM model and asked
to analyze it and give consolidated opinions. Thebjem again as stated above is
that while a situation like this would give a mdyalanced opinion, it is practically

impossible.

The initial survey resulted in the improvement loé framework which was taken to

some domain expert for validation and the resubg@ported later in this chapter.
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6.3.1 Choice of Methodology Experts
At the beginning of this research work back in 2G88re was little published

academic literature on agile methodologies. Most tloé literature on agile
methodologies was for the purposes of marketindiquéar agile methodologies,
(Mnkandla and Dwolatzky, 2004a). It was therefaf@atilt to understand most agile
methodologies in detail. The researcher then reddd directly contacting the agile
methodology authors by email to ask specific qoestiabout the methodologies.
This approach proved to be very effective becatisleeocooperation received. When
the need arose to contact methodology authors alheuproposed methodology
selection framework the principle for choosing noetblogy experts was based on the
following characteristics: design knowledge in sa@ifte development methodologies,
experienced in the use of agile methodologies,rested in improving the agile
development process, and interested in researsbfiware project management. It
was from such a perspective that methodology expezte chosen and the individual
agile methodology authors were the first choicee Tésearcher believes that agile
methodology authors are the most relevant domapertsx who can contribute
constructive analysis of the proposed methodologlecsion framework. The
assumption was that having struggled with authonnegthodologies before the
methodology authors would be in a position to idgrghortfalls of innovative tools

that intend to add value to agility such as thenBevork proposed in this study.

6.3.2 Data Gathering
Data collection was done in two ways; the first w@send emails to methodology

experts with the proposed framework and the quastive as attachments. The
second way was through interviews. The intervievesencontacted in a less formal
approach in order to put the interviewee in a cotafde position. The interview

sessions were structured in an open —ended disoussmat.

Interviews
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Where possible at least two people from the teaouldvbe interviewed. The roles
considered for interviews are: developer, team ,lgadject manager, or process
designer. The developer and the project leadeiopide a balanced perspective of
the project as the leadership describes the pramsrding to what they expect and
wish to happen. Hence they give a smooth story abouglteged process in action.
The developer, on the other hand, views the profemtn a perspective that

emphasizes on getting things done and not just lessdollowing of organizational

process models.

Typical Interview Questions

These are the questions that were asked at eamfrigw (adapted from Cockburn,
(2003)):

Give a brief history of the project: timeframes,anges in project size, problem
domain, technology used, key events in the lifthefproject, the general approach.
Mention things that worked in the project.

What things did not work well?

If you were going to start another project, or gagvice to someone starting a similar
project, what would be your prioritized recommeinutzg?

If you were going to start another project, or gagvice to someone starting a similar
project, what would you avoid, or keep from happgfii

How would you prioritize the tools you used?

Do you think all the tools used in project wereessary?

Do you have any issues about the project?

These types of questions basically elicit informatabout the way or methodology
that was used to work on the project. This is &aiwithout specifically using the
word methodology because once that is mentione@l@dend to be say what they

think you would like to hear.
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Questionnaires

The sample of the questionnaire is given in Apperidi The questionnaire was
basically designed to elicit information about therent use of software development
methodologies in South Africa. Leading questionseasvoided. The major focus of
the questionnaire was to capture the realitiesofifvare development practice, not

the ideal practice that people know should be dortesomehow fail to do.

The following questions were asked and the completgcription of the proposed
methodology selection framework was attached ts#mt emails:

1. Apply the proposed framework in at least three pasfects and at least one
current project if any.

2. Analyze the results say what would have been ddiferehtly in the project
if this tool had been available for the past prtge€or the current projects
what will be done differently because of what thel thas availed?

3. Remember this framework was designed to be pradalicayou think it is
practical?

4. Any other comments about the tool.

6.3.3 Results
Table 6.1 shows the list of domain experts thatewsntacted via for the opinion

survey of the framework. Table 6.2 describes thenalo experts that were

interviewed. Table 6.3 summarizes the results artings.
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Table 6-1: List of Methodology Experts Cotacted

AN

—F

—

Informant | Name Job Title Organization Focus Area Methodology
Number Authored
1 Robert Glass CEO, Author an€omputing Software Quality Authored more tha
Consultant Trends twenty books o
Software Quality
issues
2 Jutta Eckstein Principal Objects in Action| IT Project Management | Book on agile projec
Consultant management for larg
projects
3 Tom Senior Consultant Poppendieck LL@pplication of Lean Lean Developmen
Poppendieck Thinking in Softwareg (LD)
Development
4 Scot Ambler CEO, consultantAmbysoft Inc. Software DevelopmenAgile Modeling

author

Consultancy

(AM), author of four

books on Modeling
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Jim Highsmith

Sr. VP & Directo
Agile Software
Development

r Cutter

Consortium LLC

IT Project Management an

Consultancy

dAdaptive System;

Development (ASD)

\"2

Kent Beck

Founder and
Director of Three
Rivers Institute.

Three Rivers

Institute.

software development

XP, xUnit family
testing tool, XP
books.
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Table 5.2 shows the list of IT professionals anacptioners that were contacted for the opiniorveyrof the methodology

selection framework.

Table 6-2: List of IT Professionals and Factitioners Interviewed

Informant Name Job Title Organization Focus Area
Number
7
Fazel Mayet CEO, Consultant Psybergate Software Development Consultangy
8 Barry Myburgh | Managing Director andnsyte Information Consultancy in Business Process

Principal Consultant | Engineering Systems Innovation  and IT Project

Management
9 Sifiso Mlotshwa] Managing Director eSolutions Software Development
10
11

The numbering between Tables 6.1 and 6.2 is camiisito make the relationship with Table 6.3 simpler

The results of the evaluation process are showrade 6.3.



Table 6-3: Framework Evaluation Results

Informant Is Model Acceptable? | Positive Comments on Model Changes about the Model
Number
1 Yes Tying together of project an@larify on the link between the two
methodology taxonomies in order [tonatrixes.
select a methodology.
2 Yes Tacit knowledge may not necessariverview of the methodology
relate to experience. selection should include knowledge
and experience of the project
members.
Every member of the project teami
an expert in agile projects.
Selecting a methodology is only the
beginning, to be followed by
adaptation, hence the need for project
retrospectives.
3 Yes Before 2004 era selecting spedqifi@onsider selection of agile practices i

methodologies was the main focus.

Selecting specific agile methodologi

general.

FAgiIe when done well will always
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should only be a starting point.

outperform rig@ou  Chaotic
development of software is related
rigor especially when projects go ov

budget and time.

sense  of  skillful, thoughtfu

Discipline is related to agile not in the

sense of following a plan, but in the

er

application of appropriate practice and

skills.

Yes Consider extending the methodologiyclude more references on agile
selection matrix in Table 4.2 to includenodeling to give an agile perspective
partial methodologies. on complex projects.

Yes Agile methodologies are more usefGlarify the purpose of the project
when there are areas of uncertainty tQ bkssification matrix Table 4.1.
explored. Requirements risk should also include
Decision whether or not to try agile |isechnology risk.
greatly influenced by culture. Consider a project where there is high

risk (needs agile) and very complex




(needs rigor).

Yes

The first version of XP was rath
prescriptive and people took XP f
beyond the initial intentions. The curre
approach inline with this model is
less prescriptive and leave the speci
to be determined according to

organization’s needs and projg

environment.

ePractical application would bring a lpt
aof value.
nt

(0]

fics

an

2Ct

Yes

Deep analysis of the nature of softw

projects.

a@onsider including customer priorities
and risk in the project classification
matrix.

Include detailed definitions of major

52

terms like complexity, criticality of ¢

14C



software development project.

8 Yes Similar in principle to the SituationaConsider the point that each situati
Process Model. even within one project may neg

various processes.
More control in a project is more of &
organizational strategic issue than
technical issue.

9

10

11
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Table 6.2 shows the survey on what domain expédsght about the proposed
methodology selection framework. In the next sectitbe analysis of the data

received from the domain experts is done.

6.3.4 Analysis
The process of data analysis was iterative betweesminations of positive

comments and the development of further theoreiit@rpretations. Some of the
comments gave insight into the problem under stadg revealed innovative
perspectives on how to improve the limitations lué imodel as highlighted in the

comments.

In the hermeneutic process of qualitative reseanhlysis of informants’ individual
statements represented the parts while the evolvwiogceptual framework
represented the whole, (Klein and Myers, 1999)adreement with the principle of
dialogical reasoning (Klein and Myers, 1999; GouBGimbrell, 1991), prior research
literature informed the analysis but a variety tifes theoretical interpretations were
considered in the course of the analysis. Dialdgieasoning facilitated the
emergence of innovative ideas, which eventually [woed into a set of coherent
themes that were linked with, but not constraingdfior theoretical frameworks,
(Pawlowski and Robey, 2004). These themes comptisedlements of the proposed

framework that resulted from the analysis.

The recommended practice in qualitative researclording to Mason (2002), was
carried out, that is, data analysis was conduateparallel with data collection in
order to allow the two processes to inform eactewtfihe goals of the initial data
analysis were to attain an understanding of thgalmplanning activities that lead to
the selection of software development approachest, Ehe interview data was

written down to identify the flow of ideas and uldimg of development processes.
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Second, the data would then be used to generaternieg graphs and mind maps as

brainstorming tools for the birth of n

ew ideas amsight.

As a result of this kind of data analysis the psmgzb methodology selection

framework was improved upon progressively from itigal version that was sent

out to domain experts sometime in January 2005ddihal version. The challenges

posed by each of the domain experts were meticiylamslyzed and compared to the

overall theme of this research.

Table 6.4 summarizes the improvements made omthal iversion of the model in

response to the comments made by the domain experts

Table 6-4: Changes Made to the Initial Version ofie GAM Model

Challenges about the Model

Changes made

Clarify on the link between the tw

matrixes.

aSections 4.3 and 4.4 were changed to clg
the relation since they constitute phase

and two respectively, of the overs

framework. Phase one leads to

classification of a project either as an ag

or traditional project.

wrify
one
all
the

jile

Overview of the methodology selecti
should include knowledge and experier

of the project members.

DT his was included in section 4.4.11 on

ncele of the human expert.

the

Consider selection of agile practices

general.

imcluding this change presented

fundamental contribution to the body

a

of

knowledge in software development, the

selection of agile practices as opposed

selecting particular methodologies.

to
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Include more references on agile model
to give an agile perspective on comp

projects.

extremist views th

iichis

eoonsidered

changed
agile  methodologies

applicable to small projects.

Clarify the

classification matrix Table 4.1.

purpose of the proje

cThe rationale is that there are projects f{
still need more traditional approaches

development.

Consider including customer priorities a

risk in the project classification matrix.

ndihis was done in section 4.3.6

6.4 Validation Approach

at

as

hat

The framework was presented to a software developrmmempany for partial

validation. The process of validation involved aitial description of the framework

by the researcher. Use was made of figure 4.1 whigdirates the three stages of the

framework. The matrixes and tables that corresgoneiach stage of the framework

were explained in detail as they are importanhim practical implementation of the

framework. The stages and corresponding matrixesammarized in Table 6.5 for

clarity.

Table 6-5: Top-level Summary of the Framework

Stage | Brief Description | Purpose of stage Matrixes and
Tables
One Software  Projec¢tDetermine the suitability of agileTable 4.1
taxonomy. development in a project.
Two | Methodology and Select the relevant agileFigure 4.2,
practice selection. | methodology practices for a givedable 4.2, 4.3
project. and 4.4
Three | Practice tuning Adapt the practices to the giv@able 4.5
environment.
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The IT professionals interviewed for the validatmfithe framework are described in
Table 6. 6.

Table 6-6: IT Professionals Interviewed

Name Job Title Organization Focus Area

Dimitri Vratsanos| Director, Psybergate Software
Operational Development
Excellence Consultancy

Typical Questions

The questions asked during the interview are suiaedbelow.

Using past or present software development progada list the most
important requirements and priorities and valudss Was focused on getting
an understanding of customer values and prioriitiethe project.

Go to stage one of the framework (framework proaiagram and matrix
tables presented) and use your information to deter the suitability of agile
development in the project. The aim was to deteentihe relevance of using
agile development in this project.

Did the use of the project taxonomy matrix imprgeer understanding of the
project with regard to process issues? The aim wasevaluate the
contribution of the framework to the understandingd use of agile
methodologies.

Go to stage two of the framework and assume that previous stage
indicated applicability of agile development. Apphe methodology selection
matrix and select the set of practices that aevagit to your project. Did the
use of the methodology selection matrix improveryonderstanding of the
set of activities expected in your project? The aifnthis question is to

evaluate the framework’s contribution to knowledge.
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* Go to stage three of the framework and classifypitaetices into social and
technical. Consider what needs to be changed im ga&ctice in order for it to
be practically usable in your project environment.

* Given the opportunity would you use this framewarkplanning your next
software development project?

* Would you recommend the use of this framework beotT professionals?

« Comment on any notable limitations of the framework

6.5 Results and Analysis
The results of the interviews are summarized inl§ &b/, for the detailed validation

document received from the company with responsewatrious questions see

Appendix E.

Stage One of the Framework

With regard to the questions that relate to stageadd the framework when applied to
some past projects the project matrix was fourteetaseful. The comment was:

“1 think the factors you present contribute to mgkan decision. There may be an
additional factor in the way of commercial constisi In my experience consumers
of software development services (whether the gmzation providing the services

is internal or external to the enterprise) are adarhof the need for an upfront fixed

cost and fixed time commitmeént.

Stage Two of the Framework

At stage two of the framework Tables E4.2 E4.3 BAd4 (in Appendix E) give the
detailed use of the selection matrix.

The developer found the selection stage to be fukelm making explicit the

relevance of an approach in a particular context”
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Stage Three of the Framework
Applying the tailoring techniques in Stage Threetloé framework provided the

following results for the project used:

Planning game: Social (is practically usable innika form — use use-cases
rather than stories)

Whole team: Social (is practically usable in \Hanform — sometimes have
to compromise on customer on site — poses condilierisk)

Informative workspace: Social (is practically usabin vanilla form -
sometimes compromised by distributed work force)

Weekly cycle: Social (is practically usable —rfdi2 weekly cycles better)
Ten minute build: Technical (practically usabledahgh use of build tools)
Continuous integration: Technical (practically usap

Test first programming: Technical (practically usap

Incremental design: Technical (practically usablsome broad based design needs
to be done upfront to establish broad scope — datexd largely by client need for
upfront commitment re cost and time)

Real customer involvement: Social (practically usab

Shared code: Social (practically usable)

Daily deployment:  Social (practically usable)

In general the framework was found to be helpfull @&ne participant expressed
willingness to use it in future projects if givelmet opportunity and was willing to
recommend it to other developers. However, theiqaint believes that the
framework defines extensive diversity in projeats anay therefore find minimal use
in organizations that focus on ‘niche software degament’.

Asked to comment on possible areas of improvemerthe framework the following

points were given:

1. Presentation of the framework and ease of use dmulchproved
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2. Consider more fine grain determinants of projesicdetion
3. Make the practices themselves the target of chioatker than methodology)

6.6 Discussion
The findings of this research provide a detailezbaat of the role played by software

development professionals in choosing approachedet@lopment. The primary
activity of the selection process is to analyze fhveject and get a detailed
understanding of the nature of the project and &gt a feel of the suitable process
for that situation including the priorities and wa$ imposed by the customer. There
Is always room to apply knowledge and experiencpiiaed from previous projects.
There is also a need to understand methodologgseptations. That is, in order to
correctly select a methodology it must be propefined and classified. This is
where reviewed literature revealed a gap in agkghadologies. Therefore, in this
research a framework for the comprehensive reptasem of agile methodologies

was developed.

With a better understanding of agile methodolodiesnfirmed at the XP 2005

conference in Sheffield June 18 to 23 2005), itaose clearer that individual agile
methodologies are in fact very similar they onlffediin the metaphor used to view
reality. This is an important fact as it leads toacmclusion that there is no need to
select a specific agile methodology for a givenatibn. The recommended way to
adopt agile methodologies according to this stuslytoi select the most relevant
practices from the agile family. This is the empdad the proposed methodology
selection framework described in Chapter Four & thesis. The issues of value in
the software development process are to do withptrerall organizational strategic
focus in relation to software development, the ganattitude of the entire team
towards the work at hand, the general and spegiiigls of the project, and the

customer values. This leads to an important prladipat of being professional and
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honest without compromise. Agile methodologies temdmphasize these principles
as primary to the success of any project.

The proposed GAM model is not just another methaglglin fact it is not meant to
be a methodology but a thinking framework. It istaol that helps software
development experts to transform from doing sofemdevelopment in the confines
of the traditional meaning of ‘methodology’ whichepumes that there exists one best
way of doing a task and that the expert can desdhib way, (Poppendieck, 2005).
The proposed methodology selection framework tloeeeintroduces a more liberal
perspective (liberated agility), which is to say:

» Allow the members of the project team to understastis that must be done

* Project leaders (managers) must provide the towésning, skills, and

political climate (with regards to the general gngational strategies) needed

to reach the goals.

6.7 Evaluation
Self-evaluation of conformance to established fplas is rather imperative in

interpretive research approaches. It is howeveaggeb challenge to evaluate research
approaches such as the one used in this study.

Whether domain experts or not, when system deveomge given some
specifications and asked to design a system theyldvoormally come up with
different systems that may meet the specificatibas with emphasis on different
issues. What determines the differences in the asgghwould be rather subjective.
Despite this challenge it remains true that expieris given domain will always be
able to identify common traits in the processes diedine their day—to—day activities.
It is from such a perspective that the opinionsthad software development and
methodology experts contacted in this research Ih@em considered to amount to
partial “validation” of the proposed GAM model.
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The principle of suspicion compels researchersouabt the respondent’s reports as
superficial and to probe more deeply for underlyisgues, (Pawlowski and Robey,
2004). So to deal with problems associated with ghinciple of suspicion where

possible discussion sessions were done with thos®ith experts that the researcher

could meet with in person both locally (in Southriéd) and internationally.

6.8 Conclusion
The trend in the adoption of agile software devalept methodologies is towards the

adoption of a set of practices (as detailed in &&bR) relevant to a given situation
rather than dogmatic adoption of particular agiletmdologies. Surprisingly even
some of the authors of certain agile methodolopi@ge become less prescriptive
about the choice of methodologies, for examplesteond edition of Kent Beck’s

Extreme Programming there is a higher tone of gditerwhich has seen the
dropping of the XP theme of taking everything te textreme, hence allowing
practitioners to tune the methodology to their gpeenvironments. However, what
was still lacking is a comprehensive technique &sfgym the selection of best
practices. This is where the proposed framewolk file gap by providing a novel
tool for selecting and tuning a set of practiceatthre relevant to the given
environment. Taking into consideration the volstiliof the requirements in

contemporary business systems the proposed frarkewdher suggests a selection
and tuning criteria that is as much as possiblefimed to the boundaries of an

iteration and is reapplied as the system grows fteration to iteration.
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7 Summary and Future Work

In the previous chapters an evolution of softwaevetbpment practices was
introduced, from early “chaos” through current etffoin methodology “wars” as
reflected through the Agile Movement. A motivatioh the need for a structured
methodology selection framework was defined, andcanprehensive agile
methodology selection framework with all its compots was proposed as a solution
approach. Finally, a qualitative study giving partivalidity to the proposed
framework was presented. This body of work is dhosummarized and an
opportunity for future work related to the propos€d®M model is presented.

Limitations of this research work are also outlifede.

7.1 Summary
This work was motivated by the findings through adetl research on agile

methodologies and some experience from discussanSouth Africa Computer
Society and Project Management South Africa pubketings where a mere mention
of the term ‘agile methodologies’ would be met witlixed feelings: some showing
resistance and criticism, and others (especiallpseh who were using agile
methodologies) showing satisfaction and procestepfrom the review of literature
on agile methodologies the challenge was to find why so many software
developers were not comfortable with agile methogigls despite their success as
evidenced by published literature. After furtheéerature research and observations it
became clear that agile methodologies were surexriy a lot of uncertainty
because of a lack comprehensive representatiomitpeds that could define in full
what agile methodologies are and what they are wloit they are capable of, and
how they could be adopted to the competitive adgmtof an organization. This
study revealed that little work had been done ying to address issues of project
taxonomy for the purposes of matching a methodolimgg project. To this Glass

(2005), in an email communication confirmed that tasearcher is trying to address
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a problem that he (Robert Glass) had posed for ntoa@ a decade; that of
taxonomizing methodologies and taxonomizing prgjeéh order to match

methodology and project.

Therefore a framework was developed composed ekthmain phases; the project
classification phase whose main purpose is to ohter the suitability of applying
agile development to a given project, the methagiplolassification and selection
phase whose main purpose is to represent methadslagnd select relevant
practices, and the Generic Agile Methodologies (GAWdel whose main purpose
is to classify the selected practices into soaial #echnical groups and tailor them to
a given environment. The original idea behind teeatbpment of this novel model —
the GAM, was to come up with a thinking tool thaiull be used to tune a
methodology to a given environment. However as muaéa became available
through conferences, discussions and literatureweit became clear that the trend
in agile methodologies had shifted from a concewn delecting particular agile
methodologies to a more general level of seleatahgvant practices from wherever.
Its was at this point that it dawned that agile hdblogies were in fact not that
different from each other but implemented the sapmactices using various
terminology, for example what XP calls a standupeting is called a “scrum” in
Scrum (because the fundamental principle in bosie€#&s communication), and what
XP calls a user story is in fact a feature in FD®gap was therefore realized in the
availability of tools to assist IT professionalssielecting a set of practices relevant to
a given situation from the agile family of methoalpkes or even any other
methodology for that matter. Then the proposed GAbtel was improved to cover

this need.
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7.2 Knowledge Contributions
The study addresses the problem of choosing the suisble agile methodology

practices and tailoring them to a given environmé@ris section describes the

contributions of this thesis.

Agile Methodologies

The major contributions of this thesis to the astagile methodologies are:

A comprehensive framework for selecting the moghble agile practices in
a given environment was designed. The selectioogsis unique because it
represents agile methodologies using a comprehessivof parameters that
define a methodology. The set was derived from &aber of existing
frameworks.

A complete tool for tailoring agile methodologiethdd GAM model) was
designed. The GAM model is unique because it dlassall development
practices into technical and social activities apdcifies how to tailor a given
practice into a given environment.

The understanding of agile methodologies is takerathigher level by
defining each methodology from the perspective lod parameters that
represent a methodology, the practices that arelemgnted in each
methodology, and the value of the practices withard to the needs and
constraints of the customer.

The framework in general encourages the applicaifoagile methodologies
as a unified process rather than a many relatedadst

Project Management

The contributions of this thesis to the area ofgmbmanagement are:

A comprehensive technique for classifying softwdeyelopment projects.
The technigue uses a unique combination of paramétefully define a
software development project. This technique o$gifging software projects

opens new horizons of analyzing and critiquing raddtogy choices.
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* The detailed analysis and simplified classificatainthe agile practices into
social and technical provides specific tailoringhieiques for the agile

practices.

7.3 Future Work
The proposed GAM model is designed to accommodate existing agile

methodology and those that may be authored indutuhich means that it is an open
ended framework. The future work could involve #weansion of the proposed
GAM model into a more comprehensive framework tltain handle other
methodologies that are not agile such as the Ratibmified Process (RUP),
Waterfall model etc. Such work would certainly ilwea change of the major phases
of the proposed GAM model and their themes. A conce however that there is a
potential of overloading the scope of the propo&&d model, which may lead to
yet another methodology, which certainly is notesichble result according to the
original intent of this research. Other pointsraportance for future work are:

* The success enjoyed by agile methodologies woutdbeopossible if the
individuals involved were not both highly committeshd highly skilled.
When we assume that agile teams will do their weitkout a heavy process
acting as a schoolmaster we are assuming thatatteelgighly committed and
highly skilled. May be such a setup is only applieato certain types of
individuals. Investigating such issues should brinteresting results the
future application of agile development.

e How the proposed GAM model can be applied to paagde methodologies.

* Finding out what happens after an organization esafally adopts agile
practices, may be surveys into those organizatibas have been agile for
many years would be a good start. A review of tieeaftermath.

 Many projects require aspects of both agility amgbr to be successful

(Highsmith, 2005). It should be challenging to expl the possibilities of
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applying the proposed GAM model to the selectiorpiEctices from both
agile and rigorous methodologies.

The Generic Agile Methodologies (GAM) Toolbox

In an effort to assist organizations and individuaterested in adopting the proposed
GAM framework a toolbox has been designed (toplldesign). The intention is to
provide prospective users with an application daat be installed in a computer so
that the user can enter information about theijgotcand get a recommended set of
agile practices. Appendix F shows the screen dushpise toolbox. Note that these

are just screen dumps. The toolbox is still futnogk and is not part of this thesis.

7.4 Limitations
Software engineering is a highly complex disciplinea different way from other

engineering disciplines. It is not about complexthmanatical formulas and is not
about complex design diagrams for building complentistory structures. It is about
discovering behavior patterns in human beings &ed utilizing those patterns to
collaboratively produce knowledge, which can ba&dlated into executable code. In
the animal kingdom behavior patterns can be reddpmaedicted but not so among
human beings, at least not in software buildingvaies. Herein lies the main

limiting factor in this study: what may have workéor one team of software

developers may not necessarily work for anothentea

7.5 Lessons Learnt
This section summarizes the lessons learnt duhisgstudy.

People and Processes
This study revealed two perspectives to the chgdleof developing software, the
developer’s side and the customer’s side. On thie gdathe software development

organization people should be given more value thracesses. This phenomenon
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has been raised by many methodologists, howewuantlzef point that was revealed is
that for now people cannot do without processes @odesses cannot do without
people. This status is likely to continue until ereate intelligent systems that can
properly assume the role of a software developeagine an environment were we
do not need to worry about people issues. If ongcimmnes could develop the
software because they do not get hungry, or hakerslatives, or have family duties

to attend to, they do not go on leave, and thegatdave emotions for now.

On the side of the customer an important lesson thas outsourcing software
development to an agile developer carries with d@remresponsibility than in the
traditional approaches. It is in fact more of apowative game between the developer
and the customer than outsourcing because thensests required to be part of
development team. This setup also implies thateptojisk is shared between the
customer and developer, which is different from titaelitional approach where the

customer has to pay for any risks involving requieats changes.

Agile Development

The value of people and process in software dewsbop forms the main difference
between agile development and traditional developmén agile development
trusting people and believing that people will et work done is the fundamental
principle. The corollary is that the people must Iighly skilled and highly
committed. The irony is that process was introdupechuse of an understanding that

people need specific guidelines of what shoulddreed

Traditional process—centered development approathss that following a given
process will get the work done. There is also theue of measurability and
documentation whose implementation is importantdgoality but makes traditional
development rather heavy. Therefore the lessonifehat for many projects a bit of
both approaches is required because a people edrdpproach is still a process in

any case, so we cannot get rid of process in soétaavelopment. There are some
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projects that may be on the agile extreme and stivbich may be on the process—
centered extreme. The wisdom in software develophieshin identifying on which

side the project belongs and striking the balance.

Organizational Maturity

As an organization repeatedly develops softwareethe a general tendency to
systematize the repeatable activities into stang@odesses. The organization will
normally learn from its previous projects and img@ats processes into a culture of
development. The danger of culture in software igment is that people may end
up not questioning it, which may lead to lack afiomation. Process pride may also
result which limits dynamism. However, organizaocan still mature and reach
high levels of process improvement and optimizatimyn maintaining a balance

between people issues and process issues.

157



8 References

Abrahamsson, P., Warsta, J., Siponen, M.T., andk&poan, J. (2003), New
Directions on Agile Methods: A Comparative Analysiroceedings of the 25

International Conference on Software Engineeri@SE’03).

Abrahamsson, P., Salo, O., Ronkainen, J. and Walist§002), Agile Software
Development Methods: Review and Analy&i¥,T PublicationsNo. 478, pp. 7-94.

Abran, A., Robillard, P.N. (1994), Function Poinfs:Study of their Measurement
Processes and Scale Transformations]omrnal of Systems and Softwamel. 25,
pp. 171-184.

Agile Alliance, (2001), Manifesto for Agile Softwar Development, [online].
Available from: http://www.agilemanifesto.org [Acsed 02 May 2005].

Ahn, Y., Suh, J., Kim, S. and Kim, H. (2003), Jairof Software Maintenance and

Evolution: Research and Practice, Vol. 15, pp. B1{8nline]:  Available from:

http://www.ifi.unizh.ch/groups/req/ftp/kvse/ahn08fp[Accessed 13 June 2006].
Ambler, S.W. (2002a), Introduction to Agile Modelrizen Development, Agile
Modeling Essays, Ronin International Inc. [online]. Available from:
http://www.agilemodeling.com/essays, [last accesfeMay 2006].

Ambler, S.W. (2002b)Agile Modeling John Wiley and Sons, pp. 7-18.

Ambler, S.W. (2003), Agile Database Techniqueseéifi’e Strategies for the Agile
Software Developer, John Wiley and Sons, pp.3-18.

158



Ambler, S.W. (2004), The Object Primer: Agile Mod@tiven Development with
UML 2.0, Cambridge University Press.

Ambler, S.W. (swa@ronin—intl.com) (13 January 2005)ol for Matching A
Methodology to a Project Personal email to E. Mnkandla

(Ernest.Mnkandla@infotech.monash.edu)

Ambler, S.W. Nalbone, J., and Vizdos, M.J. (200%)¢ Enterprise Unified Process
: Extending the Rational Unified Proce$&entice Hall PTR.

Andrews, D.H, and Johnson, K.R. (2002), Revolutiong IT: The Art of Using
Information Technology Effectively. John Wiley & &

Anthes, G., (2003), Agents of Chan@amputerworld pp.23-28.

Armour, PG. (2004), The Laws of Software Process:NAw Model for the

Production and Management of Software. Auerbachi¢ations.

Auer, K. and Miller, R. (2001)Extreme Programming Applied: Playing to Win
Addison—-Wesley, Reading, Mass, pp. 3-10.

Avison, D.E. and Fitzgerald, G. (1995), InformatidBystems Development:

Methodologies Techniques and Tools. McGraw—Hill.

Avison, D.E. and Fitzgerald, G. (2002), InformatidBystems Development:
Methodologies Techniques and Tools. McGraw—Hiill.

Avison, D.E. and Wood-Harper, A.T. (1990Multiview, An exploration in

information systems developmeBlackwell Scientific Publications, Oxford.

159



Basili, V.R., Tesoriero, R., Costa, P., Lindvall,,NRus, I., Shull, F. and Zelkowitz,
M.V. (2001), Building an Experience Base for Softev&ngineering: A Report on
the First CeBASE eWorkshofroc. Profes (Product Focused Software Process
Improvement)110-125.

Beck, K. (1999),Extreme Programming Explained: Embrace Changedison—
Wesley, Reading, Mass, pp. 10-70.

Beck, K. and Andres, C. (2004Extreme Programming Explained: Embrace
Change Addison—-Wesley Professional.

Beck, K. and Fowler, M. (2000Rlanning Extreme Programmingddison—-Wesley,
Reading, Mass, pp. 20-54.

Beck, K. (2005), Another Notch, invited talRroceedings of the 6th International
Conference on Extreme Programming and Agile Praesegs Software Engineering.
XP 2005 Sheffield, UK. In Baumeister, H., Marchesi, MndaHolcombe, M. (eds.).
Proceedings of the 6th International Conferenc&xineme Programming and Agile

Processes in Software Engineering. Springer—VeésiadpH, pp. 201.

Boehm, B. (2002), Get Ready for Agile Methods Withre IEEE Computerpp. 64—
69.

Boehm, B. and Turner, R. (2004), Balancixgility and Discipline: A guide for the
perplexed Addison—Wesley, USA, first edition, Appendix A,.[465-194.

Boehm, B. and Turner, R. (2005), Management Chg#lerto Implementing Agile

Processes in Traditional Development OrganizatilelSE SoftwareVol. 22, No.5,
pp. 30-39.

160



Boland, R. (1985), "Phenomenology: A Preferred Apgh to Research in
Information Systems," ilRResearch Methods in Information Systeias Mumford,

R.A. Hirschheim, G. Fitzgerald, and T. WoodHarpexdy.), NorthHolland,
Amsterdam, pp. 193201.

Bradley, P. (2003)Agile as Evolution and Exploratior;DD Website, [online].
Available from: http://www.featuredrivendevelopmaaim/node/view/592, [last
accessed 10 June 2006].

Brandt, I. (1983), A Comparative Study of Infornesii Systems Development
Methodologies,Proceedings of the IFIP WG8.1 Working ConferenceFeature
Analysis of Information Systems Design Methodoto¢ieOlle, T.W., Sol, H.G., and
Tully, C.J., (eds.). Information Systems Design helologies: A Feature Analysis.
Amsterdam, Elsevier, pp. 9-36.

Brewer, J. (2001), Extreme Programming FARra Design Technical Informatipn
[online], Available from: http://www.jera.com/tectio/xpfaq.html [Accessed 02 May

2006].

Brooks, F. (1987), No Silver bullet: essence ancldsnts of software engineering,
IEEE computer Magazin&/ol. 21,No.4, pp. 10-19.

Bryant, A., (2000), Software Engineering: solutiianthe software crisis, or part of
the problem?Proceedings of the 22nd International Conference Swoftware

Engineering, ICSE 200@p. 78-87.

Cathpole, C. P. (1987)information Systems design for the Community Health
ServicesPhD Thesis, Aston University, Birmingham, UK.

Checkland, P. (1981gystem, Thinking, Systems Practitmn Wiley & Sons.

161



Christensen, C.M. (2003), The Innovator's Dilemm&hen New Technologies

Cause Great Firms to Fail. HarperBusiness.

Clarkson, D. (2004), The Future is JaMaNeb BrainStorm, Novemheap. 48-54.

Cockburn, A. (1997)Surviving Object—Oriented Projectdddison—Wesley.

Cockburn, A. (2000), Selecting a Project’'s Methodgl, IEEE Softwarepp. 64—71.

Cockburn, A. (2002)Agile Software Developmemiddison—Wesley.

Cockburn, A. (2003)People and Methodologies in Software DevelopmPhiD
Thesis, University of Oslo, Norway, UK.

Cockburn, A. (2004a), Crystal Clear: A Human—Powekdethodology for Small
Teams, Addison—-Wesley.

Cockburn, A. (alistair.cockburn@acm.org) (16 A@04b)Use of Crystal in Real

Projects Personal email to E. Mnkandla (Ernest.Mnkandlg@&th.monash.edu)

Cohen, D., Lindvall, M. and Costa, P. (2003), AgiBoftware Development,
Fraunhofer Center for Experimental Software Engimeg Maryland, DACS SOAR
11 Draft Version, pp. 11-52.

Collins—Cope, M. (2002a), Planning to be Agile? idcdssion of how to plan agile,
iterative and incremental developmen®atio Technical Library White paper
[online]. Available from: http://www.ratio.co.uk/Mtepaper_12.pdf [Accessed 2nd
May 2006].

162



Collins—Cope, M. (2002b), Planning to be Agile? i&adission of how to plan agile,
iterative and incremental developmen®atio Technical Library White paper
[online]. Available from: http://www.ratio.co.uk/\vitepaper_12.pdf [Accessed 2nd
May 2006].

Cortada, J.W., (2002), Researching the Historyadfwsare since the 1960$-EE
Annals of the History of Computinganuary to March, pp. 72-79.

Crispin, L. and House, T. (2002)esting Extreme Programmingddison—Wesley,
Reading, Mass, pp. 39-45.

Cronholm, S. and Agerfalk, P.J. (1999), On the @phof Method in Information
Systems DevelopmenElectronic Articles in Computer and Information &uie
Linkdping University Electronic Press, Vol. 04, N@19. [online], Available from:
http://www.ep.liu.se/ea/cis/1999/019/

[Accessed ¥ May 2006].

Davis, A.M., Bersoff, E.H., and Comer, E.R., (1988) Strategy for Comparing
Alternative Software Development LifecycletiEE Transactions on Software
EngineeringVol. 14, No.10, pp. 1453-1459.

Davison, R.M., (1998)An Action Research Perspective of Group Suppotie8ys
How to Improve Meetings in Hog Kon@ity University of Hong Kong, Hong Kong.

Dekkers, T., and Vogelezang, F. (200BPSMIC Full Function Points: Additional
to or replacing FPA, irAustralian Conference on Software Measurem&ytdney,
Australia. [online]: Available from:
http://www.Irgl.ugam.ca/publications/pdf/819.pdfdcessed 13 June 2006].

Eckstein, J. (2004), Agile Software Developmenthie Large: Diving into the Deep,

Dorset House Publishing.

163



Elssamadisy, A., and Schalliol, G., (2002), Recpiqigi and Responding to ‘Bad
Smells’ in Extreme Programmingroceedings of the International Conference on
Software EngineeringCSE 2002, pp.617-622.

Enzenhofer, W., and Chroust, G., (2001), Best Rmeadpproaches in Know—How
and Technology Transfer Methods for ManufacturingES, Proceedings of the
EUROMICRO 200]1pp. 279-286.

Eriksson, M. (2004), Project Management Skills -efial, Proceedings of the IEEE
AFRICON 2004 Conference

Fayad, M.E., (1997), Software Development Process: Necessary Euvil,
Communications of the ACMol. 40, No. 9, pp.101-103.

Feldmann, R.L., and Pizka, M., (2002), An Online BEpository for Germany’s
SME: An Experience ReporRroceedings of the 4th International Workshop on

Advances in Learning Software Organization, LSO236)f) 34 — 43.

Fitzgerald, B. (1996), Formalized Systems Develapnmdethodologies: a critical

perspectivelnformation Systems Journalol. 6, pp.3—-23.

Fitzgerald, B., Nancy, L.R., and Stolterman, E. 020 Information Systems
Development: Methods in ActipllcGraw—Hill.

Ford, G. (1990), 1990 SEI Report on Undergraduatétw@re Engineering
EducationCMU Technical Report no. CMU/SEI-90-TR-003

164



Fowler, M. (2002), The Agile Manifesto: where ithea from and where it may go,
Martin Fowler article [online]. Available from:

http://martinfowler.com/articles/agileStory.htmhdcessed % May 2005].

Fowler, M. (2000), Put Your Process on a D&ftware Developme®(12), pp.32—
36.

Fowler, M. (1999, Refactoring: Improving the Design of Existing Cottenlo Park,
California Addison Wesley.

Friedman, A. (1989), Computer Systems Developmeiigtory Organization and

Implementation. Wiley & Sons.

Glass, R.L. and Vessey, l., (1994), Rethinking tWature Application System

Developmentworking paper, Pennsylvania State University

Glass, R.L. and Vessey, I., (1995), Contemporarpliéption Domain Taxonomies,
IEEE Softwargpp. 63—76.

Glass, R.L. (1998), Is there Really a Software i€$EEE Softwargevol. 15, no. 1,
pp. 104-105.

Glass, R.L. (2001), The Great Methodologies DelRatet 1: agile versus traditional:
Make love not warCutter IT Journal Vol. 14, NO.12, pp.12-18.

Glass, R.L. (2005), IT Failure Rates—70% or 10-15&E SoftwareVol. 22, NO.3,
pp.110-112.

165



Goubil-Gambrell, P. (1991), What do Practitioneesch to know about Research
Methodology?Proceedings of the IEEE International Professio@ammunication
Conference IPCC91, IEEE Softwapp. 243-248.

Hansson, C., Dittrich, Y., and Randall, D., (2004yile process enhancement user
Participation for small Providers of Off—-the—Sh&8bftware. Proceedings of the
Extreme Programming and Agile Processes in Softwamgineering: 5th
International Conference, XP 2004n Eckstein, J. and Baumeister, H. (eds.).
Proceedings of the 5th International Conferenc&xtneme Programming and Agile
Processes in Software Engineering. Springer—VésiadpH, pp.175-183.

Highsmith, J. (1997), Messy, Exciting, and Anxidiydden: Adaptive Software
Development, American Programmer Vol. 10, No. 1, [online], Available:
http://www.ksinc.com/articles/CAS.html [Accessediviay 2006].

Highsmith, J. (2000a), Project Management at thgeEthe IT Project Leader

Highsmith, J. (2000b), Retiring Lifecycle Dinosaurndsing Adaptive Software
Development to meet the challenges of a high—spkiggh—change environment,
Software Testing & Quality Engineering (STQE) maggzpp.22-28, [online].
Available from: http://www.adaptivesd.com/articlestosaurs.pdf. [Accessed"®
May 2006].

Highsmith, J. (2000c), Adaptive Software Developtmancollaborative approach to
managing complex systems, Dorset House, pp. 1-20.

Highsmith, J. (2001), The Great Methodologies DebBart 1: Today, a new debate

rages: agile software development versus rigorodisvare developmenCutter IT
Journal Vol. 14, No.12, pp. 2-4.

166



Highsmith, J. (2002a), dile Software Development Ecosystemiddison—Wesley,
pp. 1-50.

Highsmith, J. (2002b), Agile Software Developmenthy it is hot! Cutter

Consortium white paper, Information Architects,,lpp. 1-22.

Highsmith, J. (2002c), What is Agile Software Deyphent?STSC CrossTalklhe
Journal of Defense Software Engineeringsue 10, [online], Available from:
http://www.stsc.hill.af.mil/crosstalk/2002/10/highgh.html. [Accessed 18 May
2006].

Highsmith, J. (2004)Agile Project Managemenfddison—Wesley.

Highsmith, J. (jim@jimhighsmith.com) (25 January03) Tool for Matching A
Methodology to a  Project Personal email to E. Mnkandla

(Ernest.Mnkandla@infotech.monash.edu)

Highsmith, J., Orr, K. and Cockburn, A. (2000), fexhe Programmindsz—Business
Application Delivery pp. 4-17.

Hoffer, J.A., George, J.F. and Valacich, J.S. (300Z&ssentials of

Systems Analysis and Desidtrentice—Hall.

Hofstede, A.H.M. and van der Weide, Th.P. (1992)nkalisation of Techniques:
chopping down the methodology jungllformation and Software Technolqgy
Vol.34, No.1, pp. 57-65.

Humphrey, W.S. (1990Managing the Software Procegsddison—-Wesley, pp. Vii—

Xi.

167



IEEE. (1990), IEEE Standard Glossary of Softwargifgering Terminology, IEEE
Std 610.12.

livari, J., Hirschheim, R. and Klein, H.K. (1998eyond Methodologies: Keeping up
with Information Systems Development Approachesugh Dynamic Classification,

IEEE, Proceedings of the 32nd Hawaii Internatio@ainference on System Sciences

Kaplan, B. and Maxwell, J.A. (1994), "Qualitativestarch Methods for Evaluating
Computer Information Systems,” iBvaluating Health Care Information Systems:
Methods and Applications].G. Anderson, C.E. Aydin and S.J. Jay (eds.)eSag
Thousand Oaks, CA, pp. 45-68.

Karam, G.M. and Casselman, R.S. (1993), A Catatpdiramework for Software
Development Method$EEE Computer26 (2), 34—45.

Kennedy, M. N. (2003), Product Development for ltkean Enterprise: Why Toyota’s
System is Four Times More Productive and How Yon @aplement It, The Oaklea

Press.

Keuffel, W. (2001), Functionally Superior: Is fuimt point analysis the leading
software metric? Software Development Magazjng¢online]: Available from:
http://www.sdmagazine.com/documents/s=1136/sdm@10phccessed 13 April
2006].

Klein, H.K., and Myers, M.D., (1999), A set of Peiples for Conducting and
Evaluating Interpretive Filed Studies in Informati8ystemsMIS Quarterly Vol 23,
No. 1, pp.67-93. [Online]. Available from: http://www.qual.aucklarat.nz/, [last
accessed 03 May 2006].

168



Kotonya, G. and Sommerville, I. (200Bgequirements Engineering: Processes and
TechniquesJohn Wiley & Sons.

Labuschagne, L., (2002)Cases in IT Project ManagemerRublished in South
Africa, pp. 79-102.

Landwehr, C.E., Bull, A.R., Mcdermott, J.P., andoCW.S., (1994), A Taxonomy
of Computer Program Security Flaws, with ExampSM Computing Surveys 26,
3.

Larman, C., and Basil, V.R., (2003), Iterative &mcremental Developments: A Brief
History, [IEEE ComputerVol. 36, No.6, pp. 47-56.

Larman, C. (2004), gile and Iterative Development: A Manger’s Guideldison—
Wesley, USA, pp. 9-39.

Lehman, M.M. and Belady, L.A. (1983)rogram Evolution, — Processes of Software
Change Academic Press, London.

Lehman, M.M. and Ramil, J.F. (2002), Software Utaiaty. In Bustard D., Liu W.
and Sterritt R., EdsRroceedings of Soft—-Ware 2002: First Intl. Conf.@omputing
in an Imperfect WorldBelfast, North Ireland, 8-10 April, LNCS 2311, riger—
Verlag, Heidelberg, 2002, pp. 174 —190.

Lindvall, M., Basili, V. R., Boehm, B., Costa, Rangle, K., Shull, F., Tesoriero, R.,
Williams, L. and Zelkowitz, M.V. (2002), Empiricéfindings in Agile Methods,
Proceedings of Extreme Programming and Agile MeshedXP/agile Universepp.
197-207.

169



Lindvall, M., Muthig, D., Dagnino, A., Wallin, CStupperich, M., Kiefer, D., May,
J., and Kahkonen, T. (2004), Agile Software Deveiept in Large Organizations,
IEEE Computerpp.26-33.

Mahony, M.S., (1998), Finding a history for softeangineeringProceedings of the
6th ACM SIGSOFT international symposium on Foumadati of software

engineeringp.87.

Marchesi, M., Succi, G., Wells, D. and Williams, (2002),Extreme Programming
PerspectivesAddison Wesley, pp. 17-20.

Marick, B. (2001), Agile Methods and Agile Testir®TQE Magazin&ol. 3, No. 5.
Martin, A., Biddle R. and Noble J. (2003) “A Talé ©hree Companies: A Story

About Inter—Organizational Contract Structures igild Development”18" Annual
Conference on OOPSLA

Martin, R.C. (1999), Iterative and Incremental Diepenent (IID), Engineering

Notebook Column, C++ Report.

Martin, R.C. and Lindstrom, L. (2000), InterviewtwiRobert C. Martin on Extreme
Programming, Object View Magazine Issue 4, [online]. Available from:
http://www.iconixsw.com/ObjectiveView/ObjectiveViempdf, [last accessed 10
January 2006] pp. 30-38.

Mason, J. (2002Qualitative Researchingage Publications.

Maurer, F. and Martel, S. (2002), Extreme PrograngnRapid Development for
Web-Based Application$EE Internet Computingpp.86—90.

170



McBreen, P. (2001)Software craftsmanship: The New Imperatixddison—Wesley
Professional, pp.25-30.

McMunn, D. and Nielsen, J., (2005), Showcasing &dilevelopment: A Powerful
Tool for “Crossing the ChasmDigital Focus White Papefonline], Available from:

http://www.digitalfocus.com/research/whitepaperp.diiccessed 12 January 2006].

Mnkandla, E. and Dwolatzky, B. (2004a), A Survey Afile Methodologies,
Transactions of the South Africa Institute of Hieal Engineers Vol.95, No.4,
pp.236-247.

Mnkandla, E. and Dwolatzky, B. (2004b), Balancihg Human and the Engineering
Factors in Software DevelopmenBroceedings of the IEEEAFRICON 2004
Conference, pp.1207-1210.

Mnkandla, E. and Dwolatzky, B. (2004c), A SelectiBmamework for Agile
Methodologies.Proceedings of the Extreme Programming and AgilecPsses in
Software Engineering: 5th International ConferencP 2004, Garmisch—
Partenkirchen, Germanyn Eckstein, J. and Baumeister, H. (eds.). Rrdicgs of
the 5th International Conference on Extreme Prograng and Agile Processes in

Software Engineering. Springer—Verlag GmbH, pp.3P9®-

Mnkandla, E. (2005), A Thinking Framework for thedajptation of Iterative
Incremental Development MethodologieBroceedings of the 6th International
Conference on Extreme Programming and Agile Praesess Software Engineering.
XP 2005, Sheffield, UKn Baumeister, H., Marchesi, M., and Holcombe, (bts.).
Proceedings of the 6th International Conferenc&xineme Programming and Agile

Processes in Software Engineering. Springer—VésiatpH, pp. 315-316.

171



Mnkandla, E., Dwolatzky, B. and Mlotshwa, S. (2Q05Jailoring Agile
Methodologies to the Southern African EnvironmeRtoceedings of the 6th
International Conference on Extreme Programming &gde Processes in Software
Engineering. XP 2005, Sheffield, UHn Baumeister, H., Marchesi, M., and
Holcombe, M. (eds.). Proceedings of the 6th Irggéomal Conference on Extreme
Programming and Agile Processes in Software EngimgeSpringer—Verlag GmbH,
pp. 259-262.

Monash University, (2005) Information Technologynees MSA Internal Survey,
Internal Report October 2005, pp.21.

Moonen, L., and van Deursen, A., (2003), ReportienSecond Benelux Workshop
on Agile Method Experiences, Research Report, SwévEvolution Research Lab,
Delft University of Technology, [online]. Available from:
http://name.case.unibz.ittNameResearchRoadmap—~\MBERoadmapVi.pdf  [Last
accessed 10 May 2006].

Moore, C. (2004), Fixed Price Contracts and AgikevElopmentPoppendieck.LLC
[online]. Available from: www.poppendieck.com/pdfglLast accessed 10 May
2006].

Morgagni, M. and Bossi, P. (2001), Optional scopgqet, Quinary SpA [online].

Available from: http://www.quinary.com, [last acsesl 10 June 2005].
Myers, M.D. (1997), Qualitative Research in Infotioa systemsMIS Quarterly

(21:2), pp. 241-242.MIS Discovergrchival version.[Online]. Available from:

http://www.qual.auckland.ac.nz/, [last accesseddrtuary 2006].

172



Nandhakumar, J. and Avison, J. (1999), The ficodbmethodological development:
a field study of information systems developmémiprmation Technology & People
vol. 12, pp. 176-191.

Naur, P., Randell, B. and Buxton, J. (1998pftware Engineering: Concepts and
TechniquesCharter Publisher, irFitzgerald, B., Formalized Systems Development
Methodologies: a critical perspectivimformation Systems JournaVol. 6, No. 1,
pp.3-23.

Olerup, A. (1991), Design Approaches: A comprehensstudy of information
system design and architectural desigmeComputer Journal Vol. 34p. 215-224.

Osterweil, L.J. and Song, X. (1996), Toward ObjextSystematic Design—method
ComparisonslEEE Proceedings of IWSSD~&. 170-171.

Palmer, S.R. and Felsing, J.M. (2003, Practical Guide to Feature—Driven
DevelopmentUpper Saddle River, NJ, Prentice—Hall, pp.55-73.

Parr, E.A. (1982)Beginner’'s Guide to MicroprocessorButterworth & Company,
pp.3-9.

Paulk, M.C, (2002), Agile Methodologies and ProcBsscipline, CrossTalk: The

Journal of Defense Software Engineerirggue 10, pp. 15.
Pawlowski, S.D., and Robey, D., (2004), BrodgingtJ®rganizations: Knowledge
Brokering and the Work of Information TechnologyoféissionalsMIS Quarterly

Vol. 28, No. 4, pp.645-672.

Pfleeger, S. L., and Atlee, J.M., (200Spftware Engineering: Theory and Practice

Prentice Hall.

173



Pikkarainen, M., and Passoja, U., (2005) An Appinofor Assessing Suitability of
Agile Solutions: A Case Studyroceedings of the 6th International Conference on
Extreme Programming and Agile Processes in Softwamgineering. XP 2005,
Sheffield, UK In Baumeister, H., Marchesi, M., and Holcombe, Ké&ds.).
Proceedings of the 6th International Conferenc&xtneme Programming and Agile

Processes in Software Engineering. Springer—VeésiadpH, pp.171-179.

Poppendieck, M. and Poppendieck, T. (2008gn Software Development: An Agile

Toolkit for Software Development Manageisidison Wesley, pp. xxi —xxviii.
Poppendieck, T. (tom@poppendieck.com) (13 Janu@Bb¥Tool for Matching A
Methodology to a Project Personal email to E. Mnkandla

(Ernest.Mnkandla@infotech.monash.edu.)

Potts, C. (1993), Software Engineering ResearclisRed, IEEE Softwarepp. 19—
28.

Pressman, R.S. (2000), Software Engineering: AtRimaers Approach, McGraw
Hill.

Radding, A. (2002), Extremely Agile Programmi@pmputerworldVol. 36 Issue 6,
pp. 42.

Rasmusson, J. (2003), Introducing XP into Greemfietojects: Lessons Learned,
IEEE Software\ol.20, No. 3, pp.21-28.

Reifer, D.J., (2003), XP and the CMMEEE Software)/0l.20, No. 3, pp.14-15.

174



Rietmann, M. (2001), DSDM in a Bird’s Eye View, DBDConsortium White Paper,

available: http://www.dsdm.org.

Roque, L., Almeida, A., and Figueiredo, A.D., (2D0@ontext Engineering: An IS
Development Research Agenda, in Proc. of the Earmo@onference on Information
Systems, ECIS 2004, [online] Available from:
http://csrc.lse.ac.uk/asp/aspecis/20040140.pdf¢ssed 09 December 2006]

Rosenberg, D. and Scott, K. (2000), Goldilocks #me three software processes,
ObjectiveView Magazinkssue 5, pp.35-38.

Rosenberg, D. and Scott, K. (199%)se Case Object Modeling with UML: A
Practical Approach Addison—Wesley, pp. 1-20.

Rosenberg, D., Collins—Cope, M., and Stephens,200%),Agile Development with
ICONIX Process: People, Process, and Pragmati&spress, pp. 13-25.

Royce, W.E., (1998),Software Project Management. A Unified Framework
Addison—Wesley, pp.299-362.

Schuh, P. (2004)ntegrating Agile Development in the Real Worharles River
Media, Massachusetts, USA, pp. 1-6.

Schwaber, K. (2004ap\gile Project Management with ScruMicrosoft Press.
Schwaber, K. (2004b), Scrum Mater Tutorial, Prodsgsl of the Extreme

Programming and Agile Processes in Software Engimge 5th International

Conference, XP 2004, Garmisch—Partenkirchen, Germém Eckstein, J. and

175



Baumeister, H. (eds.). Proceedings of the ExtrBrogramming and Agile Processes

in Software Engineering. Springer—Verlag GmbH.

Schwaber, K. and Beedle, M. (2003gile Software Development with SCRUM
Prentice—Hall, pp.23-30.

Schwalbe, K. (2004)Information Technology Project Managemenfthomson

Course Technology.

Shemer, |. (1987), Systems Analysis: a systematadyais of a conceptual model,
Communications of the ACMol. 30, No. 6, pp. 506-512.

Siau, K. and Rossi, M. (1998), Evaluation of Infation Modeling Methods: A
Review, IEEE Proceedings of the 31Annual Hawaii International Conference on

Systems Sciencgsp. 314 —-322.

Sol, H.G. (1983), A Feature Analysis of Informati®pstems Design Methodologies:
Methodological considerationBroceedings of the IFIP WG8.1 Working Conference
on Feature Analysis of Information Systems Desigrthbtologiesin Olle, T.W.,
Sol, H.G., and Tully, C.J., (eds.). Information ®yss Design Methodologies: A

Feature Analysis. Amsterdam, Elsevier, pp. 1-7.

Sommerville, I. (2004)Software Engineeringdddison—Wesley.

Song, X. (1995), A Framework for Understanding tinéerpretation of Design
MethodologiesACM SIGSOF Software Engineering Notesl. 20, No. 1, pp. 46—

54.

Song, X. and Osterweil, L.J. (1992a), Toward olyectsystematic design—method
comparisonslEEE SoftwareVol. 9, No. 3, pp. 43-53.

176



Song, X. and Osterweil, L.J. (1992b), A Process—&liod Based Approach to
Comparing and Integrating Software Design Methogiels, IEEE Proceedingspp.
225-229.

Song, X. and Osterweil, L.J. (1992c), Comparing ifedMethodologies Through
Process ModelindEEE Softwarepp. 29-44.

Song, X. and Osterweil, L.J. (1994), Experiencehvanh Approach to Comparing
Software Design MethodologielEEE Transactions on Software Engineerindpl.
20, No. 5, pp. 364-384.

Standish Group International. (1994he CHAOS Reparfonline], Available from:
http://www.pm2go.com/sample_research/chaos_1994pl.pAccessed 2nd May
2005].

Stapleton, J. (2003)DSDM Consortium, DSDM Business Focused Development
Addison-Wesley, pp. xix—21.

TechWeb, TechEncyclopedia: Online Technical Engyetha, [online] Available
from: http://www.techweb.com/encyclopedia/ [Accas68 May 2006]

Turk, D., France, R. and Rumpe, B. (2002), Limitas of Agile Software Processes,
Agile Alliance [online] Available from:
www.agilealliance.org/articles/articles/LimitateofAgile.pdf, [Accessed 09 May
2006]

van Vliet, H. (2003), Software Engineering: Pridegpand Practice, John Wiley and

Sons.

177



Walsham, G. (1993)|nterpreting Information Systems in OrganizatipiWiley,
Chichester.

Williams, L., Kessler, R.R., Cunningham, W., andfriies, R. (2000), Strengthening
the Case for Pair—ProgramminBEE Softwarep. 19-25.

Yeh, R. (1991), System Development as a Wicked IEnodnternational Journal of
Software Engineering and Knowledge Engineervgl. 1, No. 2, pp.117-130.

178



APPENDIX A

9 Appendices

9.1 Appendix A Agile Manifesto for Agile Software Development

From www.Agilealliance.org

We are uncovering better ways of developing so#@r doing it and helping others
do it. Through this work we have come to value:

Individuals and interactions over processes anig too

Working software over comprehensive documentation

Customer collaboration over contract negotiation

Responding to changever following a plan

That is, while there is value in the items on tight; we value the items on the left

more.

Mike Beedle Grenning Martin

Arie van Bennekum  Jim Highsmith ~ Steve Mellor
Alistair Cockburn  Andrew Hunt Ken Schwaber
Ward Cunningham Ron Jeffries  Jeff Sutherland
Martin Fowler Jon Kern  Dave Thomas

Brian Marick

9.1.1 Principles behind the Agile Manifesto
We follow these principles:

Our highest priority is to satisfy the customermtigh early and continuous delivery

of valuable software.

Welcome changing requirements, even late in devedop. Agile processes harness

change for the customer's competitive advantage.

179



APPENDIX A

Deliver working software frequently, from a coupieweeks to a couple of months,

with a preference to the shorter timescale.

Business people and developers must work togetibrttiroughout the project.

Build projects around motivated individuals.

Give them the environment and support they neatl{raist them to get the job done.

The most efficient and effective method of convgyinformation to and within a

development team is face—to—face conversation.

Working software is the primary measure of progress

Agile processes promote sustainable development.

The sponsors, developers, and users should betahieaintain a constant pace

indefinitely.

Continuous attention to technical excellence and flesign enhances agility.

Simplicity —the art of maximizing the amount of Warot done —is essential.

The best architectures, requirements, and desigmsge from self —organizing

teams.

At regular intervals, the team reflects on how éa@dme more effective, then tailors

and adjusts its behavior accordingly.
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Appendix B Examples of Plan—driven and Agile Aprbes
From Boehm and Turner (2004) pp. 14-15, and 21-22.

Method

extrema
Programming
(XP)

Adaptive
Software
Development
(ASD)

Crystal

Scrum

Feature-
Driven
Development
(FOD)

Examples of Agile Methods

Players

Kent Beck, Ward
Cunningham,
Ron Jeffries,
Daimler Chrysler

Jim Highsmith

Alistair Cockburn

Ken Schwaber,
Jeff Sutherland,
Mike Beedle

Jeff Deluca,
Peter Coad

Description

Probably the most famous agile method.
Refined from experience gained develop-
ing an information system for Daimier
Chrysler Corporation. XP is fairly rigorous
and initially expects all of the practices
defined in the method to be followed
These practices include stories, pair pro-
gramming, simple design, test first, and
continuous integration.

Responding to industry turbulence and the
need for rapid business development, ASD
provides a philosophical base and practi-
cal approach using iterative development,
feature-based planning, and customer
focus group reviews within a leadership-
collaboration management style.

A family of methods that provide different
levels of “ceremony” depending on the size
of the team and the criticality of the project.
Practices draw from agile and plan-driven
methods as well as psychology and organi-
zational development research.

More a management technique, Scrum
projects are divided into 30-day work
intervals in which a specific number of
requirements from a prioritized list (back-
log) are implemented. Daily 15-minute
“Scrum meetings” maintain coordination.

A very lightweight architecturally based
process that initially establishes an gverall
object architecture and features list, It then
proceeds to design-by-feature and build-
by-feature. Maintains Chief Architect and
Chief Programmer roles. The use of UML
or other object-oriented design methods
is strongly implied.
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Examples of Plan-Driven Approaches

Method Players

Military DoD

standards

General IS0, EIA, IEEE

process

standards

Software Hitachi,

factories General Electric,
others

Cleanroom  Harlan Mills,
IBM

Capability SEl, Air Force,

Maturity Watts Humphrey,

Model Mark Paulk

Software

(SW-CMM)

cMM SEl, DoD, NDIA,

Integration  Roger Bate,

(CMM!) Jack Ferguson,
Mike Phillips

Personal Watts

Software Humphrey, SEI
Process

(PSP)/ Team

Software

Process (TSP)

Description

DoD-STD-2167 was a document-driven ap-
proach that specified a large number of Data
Item Descriptions for deliverables. Tailoring
was encouraged, but was rarely effectively
done. MIL-STD-1521 details a set of sequen-
tial reviews and audits required. MIL-STD-
498 revised 2167 to allow more flexibility in
systems engineering, planning, development,
and integration. MIL-STD-499B defines the
contents of a systems engineering manage-
ment plan.

EIA/IEEE J-STD-016 was a generallization
of MIL-STD-498 to include commercial soft-
ware processes. 1SO 9000 is a quality man-
agement standard that includes software.
ISO 12207 and 15504 address the software
life cycle and ways to appraise software
processes.

A long-term, integrated effort to improve soft-
ware quality, software reuse, and software
development productivity. Highly process-
driven, emphasizing early defect reduction.
Uses statistical process control and mathe-
matically based verification to develop soft-
ware with certified reliability. The name
“Cleanroom™ comes from physical clean
rooms that prevent defects in precision
electronics.

A process improvement framework, SW-CMM
grew out of the need for the Air Force to
select qualified software system developers.
Coliects best practices into Key Practice
Areas that are organized into five levels of
increasing process maturity.

CMMI was established by DoD and the Na-
tional Defense Industrial Association (NDIA)
to integrate software and systems engineer-
ing CMMs, and improve or extend the CMM
concept to other disciplines. CMMI is a suite
of models and appraisal methods that
address a variety of disciplines using a com-
mon architecture, vocabutary, and core of
process areas.

PSP is a structured framework of forms,
guidelines, and procedures for developing
software. It is directed toward the use of
self-measurement to improve individual pro-
gramming skills. TSP builds on PSP and
supports the development of industrial-
strength software through the use of team
planning and control.
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9.2 Appendix C The Questionnaire and Interviews
Structure of the questionnaire

The questionnaire used to elicit the relevant imfmion was structured as shown

below:

9.2.1 Software Development Questionnaire

SOFTWARE DEVELOPMENT PROCESS QUESTIONNAIRE

The purpose of this questionnaire is to elicit infation about the approaches and
principles that are applied by software developmerganizations to do the
following:

Decide on the process that can be followed forriqodar project.

Select the software development methodology prestappropriate for the project at
hand.

Identify the issues of organizational culture thii&ct the ultimate plan of a project.

This questionnaire is meant to take not more 2Qutasof your time.
The results of this document are intended purelydsearch purposes and will lead
to the improvement of the design of a thinking témi the selection of software

development practices from a group of methodologies

Please try to be as informal as possible and s& wu do in projects as opposed to

what you are expected to do.
You may send it back by email or by fax the detaiks given on the last page.
Definition of Terms

The following terms will be defined according teetivay they have been used in the

research.
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Methodology

A methodology is a study of a group related methdes the purposes of this
research a methodology will be defined as a catlifiet of recommended practices,
sometimes accompanied by training materials, formducational programs,

worksheets, and diagramming tools.

Organizational Culture

Organizational culture is the way people in an pizgtion carryout their daily
endeavors, how they relate to each other, and miotivates them to do what they
do. This may not necessarily be what is written mlamvcorporate documents as that
organization’s culture, rather what has emergellet@ way business is done in the
organization. For the purposes of this questioenthie aspects of the culture as they

relate to software projects would be more relevant.

Project

A project is a temporary endeavor that is undernakecreate a unique product or
service. A software development project in thisecaan be defined as a temporary
effort to create a unique software product. In thisntext the term product
encompasses any software applications including poten-based systems,
embedded software, and problem solving programsatteato be built. A project is
characterized by five attributes:

Unique purposeMeans that every project should have a well @efiabjective.
Temporary A project has a clear—cut beginning and an eixpitd.

Requires resourcesA project requires resources often from variousaar The
resources required include people, hardware, softaaother assets.

Primary customer or sponsoAlthough most projects might have many interested
parties or stakeholders, someone must take theaprimle of sponsorship.

Involves uncertaintyEvery project is unique which brings uncertaimylefining the
project’s objectives, estimate how long it will é&ato complete, or how much it will

cost
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Process
The notion of a process in developing softwarersetie a description of activities that
must be carried out to realize the intended prodilibe software development

process can be defined as a lifecycle.

Project Parameters
In this case ‘project parameters’ refers to thenelets that define a software project

such as project size, risk, scope, cost, timeframigcality, and complexity etc.

Iterative Incremental Development

Iterative development is an approach to buildingtvwsre in which the overall
lifecycle is composed of several iterations in ssme. The principle behind iterative
development is to develop each iteration as aréalization of the system based on
an initial set of requirements and follow a softevatevelopment process until an
increment is released. The next set of requiremeststhen be added and another

iteration begins. The iterations can be develomeatarrently.

Management of Projects
What factors do you use to decide on whether aeprajan be done the Waterfall

Iterative way?

Is there any other process that you follow that mai necessarily be classified as

waterfall based or iterative? Briefly describe finecess.
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How do you use (if at all) the following project rameters when planning your

project?

Size

Requirements
Stability

Risk

Customer

Availability

Complexity

Criticality

Methodology Issues

How do you decide on the set of practices to foliowhe development?

How do you deal with issues of product quality?

How do you plan for fears and risks in each pr@ject
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Project Success Rate

How many projects has your organization delivereer dhe past three years?

How many projects failed before start over the plagte years?

How many projects were cancelled before close theepast three years?

What would you say were the main reasons for ptojdailure?

The Organization

How many employees does your company have?

How long has it been in existeng years
Does your organization have other branche If yes
where

How many senior management staff does your orgaoizhave?

How many middle management staff does your orgénizéave?

How many developers does your organization have?

Any other comments can be included on a separgier pa

My ContactsErnest.Mnkandla@infotech.monash.edu
Tel: (011) 950 4038,

Cell: 073 219 6927

Fax: (011) 950 4033.
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Please enter your contact details below. No narhesrapanies or participants will

be revealed and you can be given the final anabfdise survey if you need it.

Your Full name

Position in Company

Company’s Name

Number of projects you have dope

(including current ones)

Your email address

Telephone Number

This survey is being conducted purely for researalposes and the researcher is
working towards a PhD in Engineering with the SdraicElectrical and Information
Engineering, University of the Witwatersrand, Jatesburg.

Promoter: Professor Barry Dwolatzky

Whosecontacts are b.dwolatzky@ee.wits.ac.zdel: +27 11 717 7206.
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9.3 Appendix D Personal Correspondence
This section lists the interview data.

9.3.1 Interview Data

Table 9-1: List IT Professionals Interviewed

Job Title Organisation Focus Area
Chief Executive Officer Psybergate Software Develept
and IT Consultancy
Managing Director and | Insyte Information Consultancy in Business
Principal Consultant Engineering Systems Process Innovation and IT
Project Management
Senior Programmer TSS Education Application Devalept
and Database Engineering
Business Analyst TSS Education Application Develepm
and Database Engineering
Principal Consultant and | Objects in Action Coaching, Consulting and
Trainer training in IT Projects.
Technical Architect Telenor Mobil Mobile and fix&eetwork
Services Provider, and ICT
Research and
Development
Senior Consultant Poppendieck LLC Application oahe
Thinking in Software
Development

Table 9.2 lists the themes resulting from datayaimsklassified into three categories.
The first category, project taxonomy, includes setfeemes relating to the
classification of a project. The second categomthmdology representation, includes
three themes that define the fundamentals of aodethgy. The third category,
Methodology tailoring, includes two themes thatinkethe key points in tuning a
methodology to a specific environment.
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Table 9-2: Themes Identified in the Data

APPENDIX D

Project Taxonomy
* Requirements stability
* Project size
* Development timeframe
* Project complexity
* Project criticality
* Project scope
» Project risk

Methodology Representation
» People or social issues
* Technical issues
» Change tolerance issues

Methodology Tailoring
* Organization culture
» Individual style
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9.4 Appendix E Framework Validation Document

Agile Methodology Selection Framework

The philosophy of the framework is:
Al activities should be driven by what the customalues and
prioritizes in a given project. All practices shdlwle classified

into social practices, and technical practices.
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R Project . Project Size, Timeframe, Complexity,
epresentation Criticality, Scope, Risk
Matrix i i
T " 1
! Methodqlogy i Philosophy, Product, Process, Usage base,
‘ Selection | |
! . ! Output, Team Size, etc.
| Matrix ‘
1 Y 1
i Sleplrea(;ttiigellse i Choose the relevant practices from the
! ! selected group of methodologies
GAM Model, Tune the selected practices to the
Tune the Practices project environment

Figure E4-1 Agile Methodologies Selection Framework
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Describe each parameter
in Table 4. 2

Y

State how each parameter relates
to customer values & priorities

Y

Enter score against
each parameter

Y

Enter scores from Table 4.2
into Table 4.3

Y

Select practices that correspond to
parameters with lowest scores

Y

Go to stage 3,

practice tuning

Figure E4-2: Summary of Stage Two

Mechanisti
Aspects

Iterative

Organic

Synergistic

Figure E4-3 Generic Agile Methodologies (GAM), Modestage 3

Adaptation

APPENDIX E
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TableE1.1: Top-level Summary of the Framework

Stage | Brief Description Purpose of stage Matraves Tables

One Software  Projec¢tDetermine the suitability of agileTable 4.1

taxonomy. development in a project. Figure 4.1

Two | Methodology and Select the relevant agileFigure 4.2,

practice selection. | methodology practices for a givedable 4.2, 4.3, an

project. 4.4
Three | Practice tuning Adapt the practices to the giv@able 4.5
environment. Figure 4.3
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Typical Questions

The following questions will guide the validatioropess:

Using past or present software development prajiata list the most important
requirements and priorities and values. This fosuse getting an understanding of

customer values and priorities for the project.

Quality
Cost efficiency

Go to stage one of the framework (framework proaliagram and matrix tables
presented) and use your information to determieesthtability of agile development
in the project. The aim is to determine the reteeaof using agile development in
this project.

See Table (4.1)

Did the use of the project taxonomy matrix imprgeer understanding of the project
with regard to process issues? The aim is to etaltize contribution of the

framework to the understanding and use of agildoulogies.

| think the factors you present contribute to mgkan decision. There may be an
additional factor in the way of commercial consttai In my experience consumers
of software development services (whether the fanization providing the services
is internal or external to the enterprise) are at@nof the need for an upfront fixed

cost and fixed time commitment.

Go to stage two of the framework and assume thatpttevious stage indicated

applicability of agile development. Apply the medotogy selection matrix and
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select the set of practices that are relevant tor ywoject. Did the use of the
methodology selection matrix improve your underdiag of the set of activities
expected in your project? The aim of this quest®mo evaluate the framework’s
contribution to knowledge.

See tables 4.2,4.3and 4.4

It was helpful in making explicit the relevanceanf approach in a particular context.

Go to stage three of the framework and classifyptiagetices into social and technical.
Consider what needs to be changed in each praaticeder for it to be practically

usable in your project environment.

Planning game: Social (is practically usable iniNaform — use use-cases rather than stories)
Whole team: Social (is practically usable in vanftbrm — sometimes have to compromise on
customer on site — poses considerable risk)

Informative workspace: Social (is practically usaln vanilla form — sometimes compromised by
distributed work force)

Weekly cycle: Social (is practically usable — fouhdeekly cycles better)

Ten minute build: Technical (practically usableotigh use of build tools)

Continuous integration: Technical (practically usab

Test first programming: Technical (practically ulsgb

Incremental design: Technical (practically usabsome broad based design needs to be done upfront
to establish broad scope — determined largely ieytcheed for upfront commitment re cost and time)
Real customer involvement: Social (practically uepb

Shared code: Social (practically usable)

Daily deploymernit Social(practically usable)

Given the opportunity would you use this framewurlplanning your next software

development project?
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The framework was useful in highlighting the explichoices one needs to make to
match practice to project context. In terms of i — we are a niche software
developer and do not get confronted with extendiversity in projects as defined by

the framework.

Would you recommend the use of this framework beotT professionals?

| would.

Comment on any notable limitations of the framework

4. Presentation of the framework and ease of use dmuichproved
5. Consider more fine grain determinants of projesicdetion

6. Make the practices themselves the target of cHoatker than methodology)
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Table E4-1: Stage One: Determine Between the Two Na Paradigms

Project Parameters Rating Methodology Choice
0to5

Requirements Stability 3 Agile

Project Size 0 Agile

Development Timeframe | 3 Agile / Unified process

Project Complexity 2 Agile

Project Risk 4 Agile

Key:

Requirements stabilityp means very unstable requirements with a higkof scope
creep. The level of stability increases to a ratofg5 representing very stable
requirements where scope creep is minimal. Thelemthle rating the more relevant
agility is to the project.

Project size O represents a project temvith two to ten people and 5 represents
more than hundred people. The relevance of agiétyreases as the rating increases.
Development timeframeéd represents a time from one week to two mon#s;
development timeframe beyond two years would havatiag of 5. The shorter the
development timeframe the more relevant agilitipithe project.

Complexity O represents those projects not characterizdtehyy calculations under
high change, high speed, and uncertainty. The aaxiplincreases as the rating
increases to 5, which would represent critical get§ such as spacecraft or nuclear
control software. Agile methodologies would be legplicable as the complexity
increases (Boehm and Turner, 2004; Highsmith, 2002a

Project risk 0 represents high—risk projects and as the eskehses the rating
increases to 5, which would represent very low piskects.

8 Members of the project team include developerstaeaustomer specially invited to be part of the
team.
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Table E4-2: Stage Two:

Methodology Description

APPENDIX E

Parameter Parameter Description Relation to Custome Score
Values and Priorities

Methodology Communication, simplicity, feedback, courage  Sutspquality and cost | 4

Philosophy efficiency

Methodology See practices specifically Supports quality argt co 5

Process efficiency

Methodology See practices Supports quality and costs

Techniques and Tools efficiency

Methodology Scope Limited to construction Suppquality and cost | 5
efficiency

Methodology Outputs | User tested code, comprehempsogress Supports quality and cost | 4

metrics efficiency
Adoption and Wide and relatively easy Supports quality and costd

Experience

efficiency

Methodology Product

?
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Roles and
Responsibilities

Testers
develop test cases
test
report on bugs
Interaction designer / Analyst
develop stories
keep model up to date
Architects
look for and execute large scale refactorings
system level tests that stress architecture
Partitioning
Project manager
communication inside team
communication outside team
keeps metrics of progress
Technical writer
create closer relationship with users
write manual
Users
pick stories
domain decisions
Programmers
break stories into tasks
estimate tasks
write tests
write code
implement features
automate tedious development processes
improve design of system
development infrastructure

Supports quality and cost
efficiency

Support for Distributed
Teams

Supports quality and cost
efficiency
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Table E4-3: Stage Two: Methodology Selection Matrix

Parameters ASD| Crystal | FDD| AMDD |ICONIX |Scrum |[DSDM | LD | XP | 0 Score
Methodology 4
Philosophy
Methodology 5
Process
Methodology 5
Techniques and Tools
Methodology Scope 5
Methodology Outputs 4
Adoption and 4
Experience

Methodology Product
Roles and 5
Responsibilities
Support for Distributed 3
Teams
Score per methodolog) Score per
parameter
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Table E4-4: Methodology Practices

Methodology

List of Practices

XP

Planning game

Whole team
Informative workspace
Weekly cycle

Ten minute build
Continuous integration
Test first programming
Incremental design
Real customer involvement
Shared code

Daily deployment

Scrum

LD

DSDM

FDD

AMDD

ICONIX

Crystal

ASD

APPENDIX E
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Table E4-5: Values of the Agile Manifesto

Individuals and interactions over processes anid too

Working software over comprehensive documentation

Customer collaboration over contract negotiation

Responding to changever following a plan
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9.5 Appendix F Screen Dumps for the Generic Agile M ethodologies
Toolbox

The screen dumps are shown starting with the maimunand ending with a series of

screens for each agile methodology’s practices.

i) Agile Methodologies Selection Toolbox

Click on anmy of the following buttons to selectyour tool

Classify Your Project

Adile Methodology
Selection
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= GAM Project Classification Tool

Enter awalue between 0 and b against each project parameter. Click on each parameter
to understand the corresponding weighting

Requirements Stability

Froject Size
Developement Timeframe

Froject Complexity

HIRN

Project Risk

bain Menu

B(=le
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= Met hodology Selection Tool

Click on each of the following methodology parameters to access a hist of project related attnbutes per methodology.
The window that pops up will allow you to enter a value between 0 and 5 againzt each methodology, & weighting of
0 means that the attibutes are leazt or not relevant bo your project’s needs and 5 means that the attributes are most
relewvant.

ASD

FDD AMDD  1COMI LD =P

Fhilazophy

Process

Technigues and
Tools

Outputs

Adoption and
Experience

Foles and
Rezponzibilities

Diztributed
Team Suppart

AR NER
ATRENERE
AR RN
AR NER
AR NER
ATRENERE
ATRENERE
AR NER
AR RN
IEEERERE

Final Choice

Final Choice M ain Menu
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] Agile Practices Selection Tool

are applicable ta vour project or iteration of wour project.

Estreme
Programming

Lean Development

DSOM

Agile Modeling

FOD

&S50

[COME

Cryztal

Scrum

Repart

M ain Menu

APPENDIX F

B=e3

Click on each agile methodology shown below to get a windaw with a list of practices. Tick the practices that

A selection of each agile methodology will openiadew showing a list of the most

commonly used practices of the selected methodofogy which the user may

select according to relevance.
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= Extreme Programming Practices

[~ Planning game

[ Refactoring

Pair
Frogramming

[~ Small Beleases

[ Simple Design

[ Coding Standard

Add to Report

selectthe relevant <F practices from the list

Continuous
Integration

[ Or-site Customer

[ Tesing
[ 40hr Work Week

Collective
Chwnership

kain kdenu
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™ Lean Development Practices

Selectthe relevant LD practices from the list

[ Eliminate Wasts Ban Local
Dptimizatian

[ Minimize Inventry

Farner with
Suppliers
[ Maximize Flow
Continuous
Full fram Improwerment
Demand
it B Empower
Do it Right 1=t \Workers
Tirne

Add to Bepont kain kenu
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) Dynamic Systems Development Methodology Practices

Selectthe relevant DS0OM practices from the list

[T JAD Sessions

[ “Workshops

Tearn Building
Exercises

Frequent
Feleases

[ Stakeholder Buy-in

[ Timeboxing

Add to Repaort hain Menu
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™ Agile Modeling Practices g@

Selectthe relevant Agile Modeling practices from the list

- Create Several Models ;
in Parallel [ Model with others

[ Caollective Ownership i
- Frowe hodels with

Code
[ Simple Content

Model in Small [ Consider Testability

Increments
: Apply Modelling
[ Stakeholder Buy-in [ Standards
Usze Simplest
Tools R - Apply Fatterns

Genthy

Add to Report bdain Menu
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™ Feature Driven Developement Practices

Selectthe relewant Feature Driven Development practices fram the list
[ Domain Object Modeling
[ Dewelop by Feature
[ Feature Teams

[ Inspections

[ Regular Builds
[ Configuration Management

[ “isibility of Results

Add to Repaort kain Menu
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= Adaptive Software Developement Practices |Z||E|r$__<|

Select the relevant Adaptive Software Dewvelopment practices from the list
[ JAD Sessions
[ Planning Cycles
[ Timeboxing

[ Collective Ownership

Custamer Application
Feviews

[ Froject Fostmotems

Addto Report Main Menu
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F® |CONIX Practices (=1[E3

Selectthe relevant ICOMNX practices from the list

[ ldentity Usage Scenarios

- Identity Reusable
Classes

[~ Minimize Coupling

[~ Maeximize Cohesion

Add to Report kdain kdenu
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) Crystal Practices
Selectthe relesant Crystal Methodology practices far the list

[ Collocation

[ “Warl with an Expert

[~ Information Radiators

[ Spectral Sample of Project
[ Frequent Delivery

[~ Reflection ¥Workshops

[~ Accessible Customers

[ Froject Interviews

Add to Repart M air Mernu

B
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E Scrum Practices |Z| |E| El

Selectthe relevant Scrum Methodology practices from the list
[ Scrum Meeting

[ 30 Day Sprint

u Sprint Flanning
hMeeting

[ Product Backlog

[~ Self-organizing Teams

Add to Report kdain henu
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9.6 Appendix G Methodology Description Tables

Table 9-3: Methodology Description for Extreme Progamming

APPENDIX G

Parameter Parameter Description Relation to Custome Score
Values and Priorities
Methodology Technical mastery of programming, aesthetigs
Philosophy of code, co—dependency between business and
programmers, and building of teams at startup.
Methodology User writes stories on cards, developer
Process estimates coding time per story, user chooses
sets of stories for first iteration, user writes
functional tests for each story, code is written.
Methodology Pair programming, test—driven development,

Techniques and Tools

refactoring, on—site customer, and collective
ownership of code.

Methodology Scope XP is best suited for projecés thquire
collocated teams of small to medium size team
(three to twenty).

Methodology Outputs | Working code for each smakask or

increment, and high quality programmers as
result of the learning process in pair
programming.

Adoption and
Experience

Successfully applied by many companies
(Highsmith, 2002a). Experiences of successf
experiments with XP are recorded in Williams
et al. (2000). XP has also been extensively
applied in teaching programming in academi

UJ

{7

institutions, (Williams et al, 2000).
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Methodology Product

There are many books on XRgtisith,

2002a), mentions some. Training can also be

provided and there is online help on the XP
website.

Roles and
Responsibilities

Programmer, customer, tester, tracker, coacl
and manager.

=

Support for Distributed
Teams

XP has been used in distributed environment

with tailoring o practice like pair programming

and standup meetings.

Table 9-4: Methodology Description for Adaptive Safvare Development

systems. Aaptive frameworkswvhich offers a
series of frameworks or models to help an
organization employ adaptive principles.
Adaptive collaborationwhich establishes the
interaction of people with similar and
sometimes dissimilar interests to jointly creat
and innovateAdaptive scalewhich provides a
path for organizations to adapt the approach
larger projectsAdaptive managememwhich
replaces the culture of command-control
management with a flexible management sty
that provides for wider participation in

on

le

decision—making.

Parameter Parameter Description Relation to Custome Score
Values and Priorities

Methodology Based on these four goasdaptive culture

Philosophy which views organizations as complex adaptjve
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Methodology Based on the adaptive development life cycle, it

Process is a model that supports the concepts and
provides a practical way of moving from the
conceptual to the actionable.

Methodology ASD applies the old technique of Joint

Techniques and Tools

Application Development (JAD) sessions.
Planning is based on results it is also known
component—based planning, which plans bas
on a group of features.

as
ed

Methodology Scope ASD is essentially a managemaitdagophy
for agile projects and therefore limited to
project management activities.

Methodology Outputs | The speculate phase delivéss af features

which are a result of intense planning with
estimates on resources. The collaborate pha
delivers working components for the quality
review.

Adoption and
Experience

There have been more than one hundred
projects that were using some form of ASD
over the last decade. These projects span th
range of internal IT applications, to commerc
software products, to embedded software in
medical instruments.

1)

al

Methodology Product

Books on ASD and training sersrprovided

by methodology author and other organizatigns.

Roles and
Responsibilities

Executive sponsor: as person with overall
responsibility for the product. Participants in
joint application development sessions. Othe

—

U

el

roles include: the developer, and the customg

219



APPENDIX G

Support for Distributed
Teams

Not mentioned, but depends on situation.

Table 9-5: Methodology Description Table for Crystd

Parameter

Parameter Description

Relation to Custonme
Values and Priorities

Score

Methodology
Philosophy

The crystal philosophy can be summed up in
three fundamental principles; the first is a

human—powered and adaptive principle, whi¢

means that the project success is based on
empowering the people involved to make
decisions and enhance their work The secon
ultra—light, which means that for whatever
project size and priorities, documentation ang
any paperwork must be kept minimal. The th
principle is the ‘stretch —to—fit" which means
that it is better to start with something too ligh
and add as needed.

h

dis

Methodology
Process

Crystal Orange’s process is illustrated by the
activities of one increment which are; starting
from a requirements document, followed by
staging which is the planning of the next
increment and scheduling, next is the revisio
and review of each of the several iterations
(each iteration has the following activities:
construction, demonstration and review) in a

-

-

increment.
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Methodology
Techniques and Tools

The Crystal family in general does not prescribe
particular techniques but emphasizes use of gny

technigues from the team’s experience.

Methodology Scope

The Crystal family of methodoésgis
essentially a project management philosophy
that defines projects according to team sizes
is rather difficult to spell out the scope of
Crystal because the methodology provides a
basis for selecting and tuning other
methodologies.

Methodology Outputs

Crystal Clear and Crystal Oeaimglude the

following outputs; release sequence, common

object models, user manuals, test cases and
migration code.

Adoption and
Experience

Crystal Orange principles have been used in
one documented project, a two—year project
called ‘Winifred” and many others see sectio
3.6.2

-

Methodology Product

The main product that can bretlpsed is the
Crystal book Cockburn (2004b) and the other
support texts are: (Cockburn, 1997 and 2002

and Highsmith, 2002a). There is a website that

provides online help

(http://alistair.cockburn.us/) and some help can

also be obtained by subscribing to the
crystalclear@yahoogroups.com group.
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Roles and
Responsibilities

Crystal Clear has only one team and Crystal
Orange has several teams. The roles are:
sponsorfinances the project and delivers the
mission statemensenior designemaintains
team structure, implements methodology,
designs the systerdesigner—programmer
creates screen drafts, design sketches and n
common object model, source code, packagg
system, migration code, and test cases,used
helps with use case and screen drafts.

otes,
bd

Support for Distributed
Teams

Has not been used in distributed teams.

Table 9-6: Methodology Description Table for Featue Driven Development

Parameter Parameter Description Relation to Custome Score
Values and Priorities
Methodology Centered on Object Oriented (OO) modeling |of
Philosophy a project to represent it in the simplest possible
model that graphically captures the realities of
the project.
Methodology Starts from an overall model (domain object
Process model) from which a features list is built

through analysis of client valued functions fo
each domain area. Then the planning is base

on these features (UML sequence diagrams)|.
The final phase is the iterative design and bui

by feature (Detailed UML class diagrams)

2d

d

which results in the main build.
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Methodology
Techniques and Tools

The strength of FDD is in its modeling
techniques that are based on Object Oriented
Analysis and Design. Detailed UML class
diagrams and UML sequence diagrams

combine with short iterative agile techniques|to
provide system development advantage to the

development team.

Methodology Scope FDD is limited to small to medisized teams
(four to twenty people).
Methodology Outputs | The initial output of the medbtogy is a

comprehensive feature list that is produced
from the analysis of object models. From the
feature list an overall model is then produced

during the planning by feature phase, which is

given to class owners (individual developers).
Design and build by feature results in the fina
code.

Adoption and
Experience

—

First used for a large complex banking projed
Palmer and Felsing (2002).

Methodology Product

The only available producttfe methodology
is the FDD book.
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Roles and
Responsibilities

FDD has many roles here is just a few: Three

groups of roles: key, supporting and addition
Project Manager is the administrator and
financial leader. Chief Architect is a chief
designer and runs workshops on design
sessions. Developer Manager runs daily
development activities and solves problems i
development. Chief Programmer is an
experienced developer who participates in
requirements, design and analysis. Class Ow
design, code tests and documents the syster
under supervision of the Chief Programmer.

>

ner

>

Support for Distributed
Teams

Not mentioned.
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Table 9-7: Methodology Description Table for AgileModeling

APPENDIX G

Parameter Parameter Description Relation to Custome Score
Values and Priorities
Methodology Focuses on working software as the main goal
Philosophy of modeling. The underlying principle is to
keep the amount of models and documentatipn
minimal but advanced enough to support
meticulous design.
Methodology AMDD is not a complete methodology but| a
Process modeling framework hence it does not prescribe
a process but works well with other agile
methodologies.
Methodology No specific tools are mentioned except that
Techniques and Tools| there must be use of simplest available tools
Methodology Scope No specific team size is mentidng the
methodology aims for small teams.
Methodology Outputs | The methodology delivers mirikisIL use

case models and class diagrams.

Adoption and
Experience

It is relatively new (introduced in 2002), there
is a lot that is not yet clear about the
methodology.

Methodology Product

There is an agile modeling hdakbler
(2002a) and a lot of online papers at the AML
website (www.agilemodeling.com).

Roles and
Responsibilities

AMDD teams are expected to come from

developers and project stakeholders.
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Support for Distributed
Teams

Has not been used in distributed teams.

Table 9-8: Methodology Description Table for ICONIX

Parameter

Parameter Description

Relation to Custonme
Values and Priorities

Score

Methodology
Philosophy

The ICONIX Unified Modeling approach’s
philosophy was derived from a combination of
the most commonly used Object Oriented
modeling techniques; Booch, Object Modeling
Technique (OMT) and Object Oriented
Software Engineering (OOSE). It centers on
building fine object models through
streamlining UML diagrams to a minimal but
sufficient set.

Methodology
Process

=

The ICONIX process starts from prototypes ¢
line diagrams of the screens, after user
assurance of the prototype, followed by

identification of use cases on use case diagrams,

then comes the writing of use case text, next
comes the refinement of text in robustness
analysis, which leads to detailed design on
sequence diagrams, followed by breakdown pf

the system along use case boundaries to deftive

a detailed object model.
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Methodology
Techniques and Tools

UML diagrams, Use cases, Object Oriented
Analysis and Design (OOAD) Techniques,
Prototyping tools and techniques,
Iterative/incremental development, Training
tutorials.

Methodology Scope ICONIX works better with smalhtedium
sized teams (four to twenty people) but it can be
scaled to larger teams.

Methodology Outputs | The code delivered is in essengrototype of

the proposed system. A high level version of
the given use case model.

Adoption and
Experience

Based on UML and other OOAD

methodologies that have been in use since

the

early 1990s. In many organizations where

ICONIX is in use it is applied as tool for

quickly changing use cases to code.

Methodology Product

The methodology is sold inftren of CD—
ROMs. Online help is also available including
tutorials and training and the book, (Rosenbe

g

and Scott, 2000 and Rosenberg, Collins—Cope,

and Stephens, 2005).
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Roles and
Responsibilities

Programmer writes the code. Trainer trains tf
project team on OOAD and ICONIX. Mentor
a fulltime onsite consultant. Analyst writes ug
cases. Designer changes use cases into des|
diagrams. User provides the requirements ar
reviews the design

e
ign
d

Support for Distributed
Teams

Applicable to distributed teams.

Table 9-9: Methodology Description Table for Scrum

Parameter Parameter Description Relation to Custome Score
Values and Priorities

Methodology The Scrum philosophy is based on the empirjcal

Philosophy model of industrial process control used to

control complex and unpredictable systems.
The fundamental notion of Scrum is that the
of variables that constitute software
development such as people, requirements,
resources, technology etc are not predictable
and hence the use of rules for a defined prog
in software development would not be
appropriated.

eSS

228



APPENDIX G

Methodology
Process

Starts from a product backlog (similar to use
cases) list i.e. high—level design. Next is the
game phase where the sprint backlog lists|are
used for analysis and design, this is the black
box and unpredictable part of Scrum. Finally is
the post-game phase where testing is done and

closure of the release.

Methodology
Techniques and Tools

Planning game is a useful technique that reslts
in a list of prioritized requirements called a
Backlog list. Sprint is a technique where the
prioritized list of requirements are developed
into an executable product without allowing
further changes to requirements within the
thirty—day iteration, (Schwaber and Beedle,
2002). Daily Scrum is a great project
monitoring technique that gives the
management control of the project as they know
what happens on a daily basis and have to splve
the impediments. There are no specific tools
mentioned but most project management togls
would be useful.

Methodology Scope

Teams should be small comprisigyt seven
to ten people. It can be scaled to larger
numbers. The methodology is aimed at project
management in changing environments.
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Methodology Outputs

The methodology delivers threen
deliverables: the Product backlog, which a
document containing a list of all the features
the proposed system. Sprint backlog, this is

document that contains a prioritized list of the
features that can be developed during a sprint.

At the end of each sprint or several sprints if
they are developed concurrently, a working
product increment is delivered.

152

174

of

Adoption and
Experience

Provides project management framework thg
can be supported by any software developmg
practices. Its success with specific projects is
mentioned in (Abrahamsson et al, 2002 and
Schwaber and Beedle, 2002).

Methodology Product

The Scrum books, (SchwaberBeetile, 2002
and Schwaber, 2004a) and there is some on
help from the Scrum website
[www.mountaingoatsoftware.com/scrum/]
including seminars and training for the variou

roles.

ine

S
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Roles and
Responsibilities

Scrum Master ensures Scrum practices and
values are followed up to the end of the proje
Product Owner manages the project and
controls and makes visible the Product Back
list. Scrum Team has authority to decide acti
and is self-organizing so as to complete a
Sprint. Customer participates in product

backlog items, (Schwaber and Beedle, 2002).

Management makes final decision and
participates in setting of goals and
requirements.

ct.

09
bns

Support for Distributed
Teams

Originally meant for collocated teams.

Table 9-10: Methodology Description Table for Dynant System Development Methodology

Parameter

Parameter Description

Relation to Custome

Values and Priorities

Score
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Methodology
Philosophy

DSDM philosophy can be summed up
follows, (Stapleton, 2003):

Development is a team effort, which

combines the customers’ knowledge
business requirements with the techn

skills of IT professionals.

High quality demands fitness for

purpose and technical robustness.
Development can be incremental, i
not everything has to be delivered

once, and delivering something earlie

often more valuable than delivering

everything later.
The law of diminishing returns applie
which means that resources must
spent developing features of most va|

to the business.

as

of

cal

lue
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Methodology
Process

The model is centered on functional prototyp

1)

and design prototype. There are five phases (in

the development process. The process start
with feasibility study, the next phase is the

[

business study, the third phase is the functiopal
model, the fourth phase is the design-and-build

iteration. Testing is done within the functiona
model iteration and the design and build

iteration. The last phase is the implementation,

which mainly involves training the users and
handing over the system to them.

Methodology
Techniques and Tools

: Business study workshop is a technique that
brings together all stakeholders and elicits
business requirements. DSDM training is often
recommended in order to effectively introduc
it in an organization. DSDM does not specify
tools but provides an ideal support
environment, which spells out a need for
requirement analysis tools, system prototyping
tools, design tools, construction tools, testing
tools, and reverse engineering tools.

(42

Methodology Scope

Team size varies from two tggiaple but
there may be many teams in a project. DSDN
has been applied to small and large projects.

—

DSDM is mainly applicable to the development
of user interface intensive systems and complex
business applications, but may also be used ffor

non—IT projects.
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Methodology Outputs

Feasibility report, outline t@velopment or
prototype, functional model prototype,
functional prototyping review documents, risk
analysis for further development document,
design prototype, user manual, Project revie
report, and final tested system.

<

Adoption and
Experience

DSDM has been in use in Europe since the 1
1990s. It has proved to be a fine alternative f
RAD. The DSDM manual spells out the
adoption procedure.

nid

Methodology Product

When you join the DSDM consortiyou get
the following; online DSDM manual, UK
government white papers and templates, a w
support network of other members, and rece
regular updates on the latest news and even
from the consortium.

ide
ve
(S

Roles and
Responsibilities

Developers and senior developers are involv
in development. Technical coordinator define
system architecture and ensures technical
quality in the project. Ambassador user bring
the knowledge of users into the project and
reports project progress to other users.
Visionary has accurate view of business
objectives of the system and project. Execulti
Sponsor has the financial authority and
responsibility

S

[72)

Support for Distributed
Teams

Not mentioned.
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Parameter

Parameter Description

Relation to Custome
Values and Priorities

Score

Methodology
Philosophy

LD’s philosophy is based on the adoption of
radical change tolerant approach to risk
leadership in software development. The
fundamental principle is to create change
tolerant software with one—third the human

effort, one—third the development hours, one+

third the investment in tools and methods an
one-third the effort to adapt to a new market
environment.

A

Methodology
Process

LD’s view of reality is: creation of visible
customer value rapidly, building change—
tolerant software, creating only necessary
functionality and no more, and aggressivene
stubbornness, and belief in meeting LD’s
overall goals.
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Methodology
Techniques and Tools

Value analysis process is used to prove the
value of every artifact. Rapid delivery of
product is another technigue that races with

changing requirements, the faster you deliver

the least the change in requirements.

Methodology Scope

Any software development projdotre there
is need for radical change. Focused at comp
CEOs. No team size specifications because

any
LD

is more of a software development management

philosophy than a methodology.

Methodology Outputs

Artifacts can be released imenatally as the
customer requests before the final product.

Adoption and
Experience

Based on Lean Manufacturing with origins as

far back as 1935. Poppendieck and
Poppendieck (2003) mention many projects
where LD has been applied.

Methodology Product

The LD book, (Poppendieck aopp@ndieck,
2003), and some online help and tutorials

(www.poppendieck.com). Tom and Mary (the

authors of LD) also provide a lot of in house
training in organizations that need to adopt L

Roles and
Responsibilities

No specific mention of roles and
responsibilities except that LD is aimed at
CEOs before it can be implemented in the
organization. Project manager and customer
also mentioned in (Highsmith, 2002a).

are

Support for Distributed
Teams

Can be adapted for distributed teams.
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