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Abstract

Agile methods now provide an alternative to thactired approach for software
development. Since their early adoption in the a8@0s, there has been a growing
acceptance of agile methods as a legitimate denetaopapproach amongst the
information systems development community. Amosgshe of the talked about agile
benefits in comparison to the structured approaehnaprovements in delivery and
guality standards, productivity levels and knowlkedgnsfer within the organisation,
and customer satisfaction through collaborationfaeguent delivery of implemented
features. The agile philosophy of a team approadhoavnership for product
development creates a feel-good and motivatiomabfdor engineers. Regardless, the
inventors of the agile approach strongly emphasgagptation to achieve continuous
product development success. As a result, an uiatkeliag of the adoption of agile
methods cannot be separated from an understantlitegamlaptation by development

teams.

Using a theoretical framework relating to softwdexelopment process adaptation,
developed by Fitzgerald (1998), and through twe csdies (agile adopters)
gualitative data in relation to agile adaptatiors\gathered and analysed to determine
the nature of agile adaptation. This revealedddaptation is a critical feature of agile
approaches. These adaptations enhance the stragdgre of the organisational factors
and the chosen agile approach to develop marketeiittial products. The main
contribution of the thesis is that it presents dapaed agile adaptation framework
showing that at a conceptual level the main strest(the organisational and
methodology factors) that influence software depeient remain consistent when
moving to agile development. However, the undedytements of these factors are
comprehensively adapted, transforming an orgaoisatito an agile organisation in a
market-driven environment. Further, in this envire@nt the organisational and
development structures will keep evolving due ®emerging market factors and

improvements in product development technologies.
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Chapter one: Introduction

1.1 Agile methods for software development

Agile methods are widely being adopted becauseméaations that these methods can
bring development success (Esfahani, Yu, & Ann23i,0). One of the main reasons
for success with agile methods is that they arblpigdaptive (Boehm & Turner, 2003).
There is considerable research and publicatioregde adoption and practices but
work on agile adaptation issues is sparse, paatigutesearch into agile adaptation
factors (Abrahamsson, Warsta, Siponen, & Ronkaif@@3; Fitzgerald, Russo, &
O'Kane, 2003). This research investigates how agi#ptation factors drive adaptation
of agile practices to maintain or enhance a straf@@duct development environment

in rapidly shifting business conditions.

1.1.1 The evolution of software development

Software is an indispensable tool for businessaég;iwmake significant investment to
acquire new software products (Charette, 2005k eSine inception of software for
business data processing in the early 1960s, thease development community has
continuously experienced numerous software devetopiproject failures, costing
substantial amounts of money (Keil & Robey, 200Bhdney & Lederer, 1999;
Wallace & Kell, 2004).

In the 1960s, failures in software development weostly attributed to using an ad hoc
approach (Brooks, 1975). The introduction of theerformal System Development
Life Cycle (SDLC) process in 1970 established tbgeatial prescribed structure for
software development (Fitzgerald, 1997). A decatker| the engineering approach
focused on achieving a testable and repeatabldagement process for projects to
achieve successful product developments (Wang & K2000). However, the software
engineering approaches did not alleviate the deweémt problems faced by the

software development community (Satzinger, Jack&dsurd, 2005).

Against this background, the mid-1990s saw the gerare of the agile approach that
claims to overcome development problems. The agifgoach emphasises
development in short development cycles, micro4plag, cross-functional
collaboration, face-to-face interactions, and feEguetrospectives (Beck & Boeham,
2003; Highsmith & Cockburn, 2001).



1.1.2 Agile practices

The agile practices are claimed to lead to quaktyns (Coram & Bohner, 2005),
improvement in project visibility (Smits, 2007), pmovement in productivity, reduction
in development costs, and reduction in time-to-rea(Reifer, 2002). In addition, an
agile approach has potential to make product devedmt responsive to customer and
market needs through product customisation whileeleng general purpose products

(Breu, Hemingway, Strathern, & Bridger, 2001).

Agile product development practices also introdctt@nges in team culture in an
attempt to bringing reciprocal effects of loyaltydacommitment to the team and
projects (Sherehiy, Karwowski, & Layer, 2007). Agractices are also regarded as
relationship-oriented by inspiring, recognizingpparting, team building, networking,
mentoring, and rewarding (Kathuria & Partovi, 199B)rough agile practices, product
development teams focus on developing highly comeshiinvolved and motivated

individuals (Vazquez-Bustelo, Avella, & Fernand2aQ7).

The software development community has shown cereside interest in this new
approach (Barnett, 2007; Rosenberg, Stephens, 8n€dope, 2005). The results of
surveys on agile method adoption by different sesiftave claimed that agile methods
have been widely embraced for software developrfiarnett, 2007; Ambler, 2007).

However, if agile methods are to deliver on anyhefse promises, then they must be
well understood. Successful agile development requa change in the style of product
development and a transformation in organisationtiire and structure (Berger,
2007).

Continuing success is dependent upon the abilipdopters to mould an agile method
to meet development and business objectives inrketdriven environment
(Highsmith, 2002). Market-driven environment havenpetitors and frequent changes
in requirements, customer preferences and techieslogherefore, adopters must also
understand agile adaptation, which is the proceéskanging the agile practices to suit
different development projects. Adaptation is tleg Briver for achieving continuous
success with agile methods (Abrahamsson et al3)20Wis thesis investigates agile
software development environments to provide aretstdnding of agile method

adaptation.



1.2 Background to software development process amdethodology

The previous section provided an overview of thel@ion of software development
and the emergence of agile methods. Next, a baefdround to the software
development process is provided together with ¢teted research problem. Later, it is
followed by a section on the theoretical foundafimnthe research, the research
questions and research contributions. The findl@eprovides a conceptual model for

the study together with a brief outline of the sdpgent chapters.

1.2.1Definition of process and methodology

Regardless of the approach taken, all softwareldpreent has some kind of process
and methodology. A process is an approach or amsy&ir achieving a result (Runnker
& Brache, 1995). A process has input(s) and ousputth a set of activities or tasks
that are described to be performed on inputs testoam them into output(s). A formal
software development process has a defined setofiges with a list of major tasks

and their related activities (Wang & King, 2000hefe are some key development
tasks such as planning, analysis, design and dawelot (Pressman, 2005). A software
development process also has a prescribed oradrahhas to be done, how it has to be
done, what has to be produced, and what leveltafld@and information are required
(Pressman, 2005; Sommerville, 2004; Wang & Kind)®0

A software development process incorporates aropppte development methodology
and the required infrastructure (Pressman, 2005pfAware development methodology
enables the execution of each of the tasks idedtifiith a development process. A
methodology provides a comprehensive strategyditware development, which
consist of a collection of procedures and techrsqéeison & Fitzgerald, 2003; Britton
& Doake, 1996), while also presenting the guidalif@@ completing the required
activities (Satzinger, Jackson, & Burd, 2005).

The development infrastructure provides the autethahd semi-automated tools and
documentation support for undertaking the develayrtesks. Tool and documentation
support is regarded as necessary and a meansaocenproductivity of individuals in
the team and to achieve a better quality produdtgéh, 2004).

In the next section some key aspects of agile gpgoaad methods are introduced.



1.2.2 The agile approach to software development

The agile approach to software development is basdtle understanding that software
requirements are dynamic, where they are driveménket forces (Fowler, 2002;
Cockburn & Highsmith, 2001; Beck, 1999a). This aygmh incorporates shared ideals
of various stakeholders, and a philosophy of rejufaoviding the customers with
product features in short time-frames (Southw&02). This frequent and regular
feature delivery is achieved through a team bappdoach (Coram & Bohner, 2005)
and by having an automated development and testimgonment (Holmes & Kellogg,
2006).

Agile teams consist of multi-skilled individualsailer, 2002). The development teams
also have on-site customers with substantial doik@anvledge to help them better
understand the requirements (Abrahamsson, SaldkeRwn, & Warsta, 2002).

Multiple short development cycles also enable teemacommodate requests for
change and provide the opportunity to discover gmgrrequirements (Highsmith,
2002). The agile approach promotes micro-projemipto help determine more

accurate scheduling and delivery commitments (Sr2@86).

1.2.3 Agility

The agile approach to development is about agifitye development process,
development teams and their environment (Boehm &daiy 2004). Agility is the
ability to sense and respond to business prospeotsler to stay inventive and

aggressive in an unstable and rapidly shiftingitess environment (Highsmith, 2002).

The agile approach for software development mugti@ya “barely sufficient” process
(Highsmith, 2002 pg xxvii). Through agility, teamuaickly adjust their process to
deliver features and products (David, McCarthy, @fner, 2003). The agility
characteristics of individuals in agile teams amstmmportant for instantaneous
responses to try out improvements to their devetaygmractices (Jin, Wang, &
Palaniappan, 2005)

1.2.4 Undocumented agile approach

The agile discipline is driven by tacit knowledddlee approach and method practices
(Kahkonen, 2002). Agile development is dependennupe implicit knowledge of

individuals. An excellent technical and domain kiexdge and substantial local



development experiences are required for agileldpaeent. Disseminated through the
practices and culture of agility are product knalge, technical skills and development

experiences amongst newcomers (Baker & Thomas,)2007

The agile process endorses learning consistenthygin development experiences,
face-to-face interaction, and frequent retrospestiof the development tasks (Beck,
1999). The agile acquaintance culture also endeaesing from one another by
working together on development tasks or to legrrelquesting help to acquire or to

upgrade skills and knowledge (Faegri, 2009).

The agile process is driven by its four values tavelve principles, listed in Table 1
(Cockburn, 2001; Dennis, Wixom, & Tegarden, 200%)e agile values represent the
core beliefs of its approach for successful sofendavelopment. These values are about
having instantaneous interaction and communicati@product development
environment among the key stakeholders. The twaiveiples are the guidelines to
achieve the agile values to ensure successful d@vent. These principles are about
selecting agile method practices to have high periftg teams for frequent and regular
delivery of high quality software.

Table 1 Agile Values and Principles as listed m Atgile Manifesto

Agile values:

1. Individuals and interactions over processes anls.too

2. Working software over comprehensive documentation.
3. Customer collaboration over contract negotiation.

4. Responding to change over following a plan.

Agile principles:

1. Our highest priority is to satisfy the customeotigh early and continuous delivery of
valuable software.

2. Welcome changing requirements, even late in devedoy. Agile processes harness change
for the customer's competitive advantage.

3. Deliver working software frequently, from a couplieweeks to a couple of months, with a
preference to the shorter time scale.

4. Business people and developers must work togetibrttiroughout the project.

5. Build projects around motivated individuals. Gthem the environment and support they
need, and trust them to get the job done.

6. The most efficient and effective method of conveyiimformation to and within a
development team is face-to-face conversation.

7. Working software is the primary measure of progress

8. Agile processes promote sustainable developmesetspbnsors, developers, and users should
be able to maintain a constant pace indefinitely.

9. Continuous attention to technical excellence armsigtesign enhances agility.

10. Simplicity — the art of maximizing the amount of tkanot done — is essential.

11. The best architectures, requirements, and desigesge from self-organising teams.

12. At regular intervals, the team reflects on howéadime more effective, then tunes and adjusts
its behaviour accordingly.

Source: Agile manifesto (2001)



1.2.5 Agile methods

In its early days, these methods were known as$-Wigiight methods and regarded as
informal means for developing software. The agdpraach has many software
development methods under its umbrella. Table 2iges a list of some of the agile

methods. Each agile method has its own guidingcppies with a number of practices.

Most of the methods under the agile umbrella weeated before the agile manifesto
was established in 2001. The increasing interet$tisnapproach led to the
establishment of a professional body named theeAdjiiance (Cunningham, 2001,
Highsmith, 2002).

Table 2 Agile Methods

Method name Year
Dynamic Systems Development Method (DSDM) 1995
Scrum 1995
Crystal 1998
Extreme Programming (XP) 1999
Internet-Speed Development (ISD) 1999
Adaptive Software Development (ASD) 2000
Feature-Driven Development (FDD) 2002
Agile Modeling (AM) 2002
Lean Development (LD) 2002

Source: Highsmith (2002), Abrahamsson et al. (2003)

The agile approach for software development doéstniotly enforce adoption of
practices only from a chosen agile method. A hyhgide method could be assembled
by selecting and adopting practices from differayite methods or prescriptive
methods (Ambler, 2006). A hybrid method impliesttagile adoption can also be

gradual.

The agile approach has the potential to enablede@arachieve continuous development
success (Thomas, 2008). As an adaptive approasharntattractive development
process in a dynamic business environment. Mamgigtsoftware development
projects are of short durations requiring an ireéspeed development and delivery.
Short duration projects appear to make the agieagech with a goal of frequent and

regular delivery of software highly suitable forsttiype of environment.

1.3 Method adaptation

In the IS development community, it is widely adeepthat development projects are

different from one another. Several researchers fdantified that methodology for



projects is appropriately modified to mitigate themique risk factors (Avison & Wood-
Harper, 1991; Brinkkemper, Saeki, & Harmsen, 18&ik, Olsen, & Sein, 1999;
Slooten & Hodes, 1996).

Method adaptation, method tailoring or method eeeimg is the change or
modification of a software development method (Bnsword, Oberndorf, & Sledge,
2000). The adopted agile approach for software ldpugent requires on-going
adaptation to mitigate emerging risk factors impagcprojects such as their scope,

quality, productivity, budget, and delivery schestu{Cockburn, 2000).

1.3.1Adaptation definition

Method adaptation provides development competemelesant to market needs to be
able to deliver timely and specific features. lis #nvironment, inappropriate
competencies result in project failures with sulvissh financial implications. Agile
teams adapt their development methods to enhaecegtioduct development strategies

and remove barriers to product innovation.

A specific definition of adaptation given by Aydidarmsen, Slooten, & Stagewee,

(2005, pg 128) in relation to agile software depetent methods is as follows;
A process or capability in which human agents tgloresponsive changes in and dynamic
interplays between contexts, intentions, and mefragiments determine a system development

approach for a specific project situation.

The context (contextual factors) in which developtrtakes place makes projects
different from one another. The contextual factmesalso the risk factors, which
emerge from within the organisation (developmeatfice, team, project management,
cross-functional and management support) and aitside the organisation (suppliers
and competition) impacting project implementatiblofstede & Verhoef, 1997). The
intentions are driven by potential benefits sucels/ering innovative and high quality
features ahead of competitors or to compete innamarket. The context and intention
create the need to adapt the method for differeepts. Method fragments are used to
adapt an agile method (Adyin et al., 2004). Théectibns of method fragments are put
together to create a development method or an appr@giarmsen, 1997).



1.3.2 Research problem

The agile approach for software development adescatchange-driven or a market-
driven product development environment emphasiadaptation as critical for
development success (Boehm & Turner, 2003). Howekere is lack of information
on agile adaptation (Aydin, Harmsen, Slooten, &g8teee, 2005). In a market-driven
environment, adaptation provides the capabilityhtmvate better and faster, and to
respond quickly to competitive initiatives, newtaologies, and emerging customer

requirements (Highsmith, 2002).

For this reason, knowledge on how adaptation wrksactice is essential. An
understanding of agile adaptation factors providethod users with information on
product development strategies, method practicéslanelopment infrastructure that
need to be improved, altered or replaced to oveecemerging problems or risks
impacting the delivery of software. This researorestigated two agile software
development houses to identify and analyse thetatiap factors used in practical agile
development. Adaptation factors are the elementshwdrive adaptation of the agile

approach for software development.

1.4 Research into agile adaptation

An extensive literature review was undertaken leyrdsearcher to identify an
appropriate information systems development me#uagptation theory. A theory helps
to understand what is being studied (Yin, 1994).sNoh adaptation theory appeared to

be established for software development approachethodologies or process models.

The literature review identified Fitzgerald's (19@laptation framework, known as the
“Framework for IS Development Process”, as a releadaptation framework for this
study. This is an empirically grounded frameworkealeped over a period of time
using quantitative and qualitative research methdls framework identifies three
major adaptation factors; the profile of the depet@nt environment, covert and overt
factors. The constructs and relationships fromgeitald’'s framework served as the

theoretical basis for this study.

According to Fitzgerald’s framework, the methodgleg-action is adapted from the
originally adopted formalised methodology. A metblogyy-in-action for a project

consists of a collection of new and modified praesitogether with the other method



practices. Fitzgerald’'s adaptation framework hagsisé components: (a) development
context: business opportunity and problem situatjppdeveloper/methodology user
and developer-embodied factors, (c) profile of elegment environment, and (d) roles
of methodology: overt intellectual vs. covert piold factors. This study investigates the
three adaptation factors identified in the framewe profile of development
environment, overt and covert factors) in reale@giloduct development environments

in order to identify those relevant to agile adépta

1.4.1 Research questions

The goals of a qualitative inquiry are to help idigndescribe and explain a
phenomenon (Miller & Crabtree, 1999). These gaalst help to achieve the practical
aim of a qualitative study (Maxwell, 2005). Thesearch aimed to identify, describe,
and explain the adaptation factors of an agilensar development approach. The
focus of this research was to identify and proypdactical information on adaptation
factors understandable and applicable for adagpimggile approach. To ensure credible

research findings, the investigation involved arayis effort with agile practitioners.

The main research question for this study is devid: how does adaptation work in an
agile approach? The following sub-questions wilblderessed in order to answer the
main research question:
a. How and why do organisational factors influencedtaptation of an agile
approach?
b. How and why do political and intellectual factonfluence the adaptation of
an agile approach?

These constructs to identify adaptation factorsevestablished from Fitzgerald's
adaptation framework. These constructs guided adlaction and analysis. A case
study approach was chosen to investigatdtveandwhyresearch questions to
determine the adaptation factors that are releicaaih agile approach and how they are
applied in practice. Two highly successful intermadl software development houses,
one from New Zealand and the other from Austrakere part of this case study
research. Both had successfully adopted agile appes for their product development.



1.5. Research contributions

The thesis makes the following contributions todkaptation knowledge of agile

development process and methods:

The thesis identifies key agile adaptation factdle study examines, identifies and
provides deep understanding of several strateganisational factors as key influences
on adaptation decisions for agile methods. Thegla@so examines, identifies and
provides deep understanding of the overt and cowks$ of agile methods as crucial
influences on the agile method adaptation decisibhs thesis provides an adapted

agile adaptation framework.

The study provides a deep understanding of the fueesfakeholder collaboration for
agile adaptation decisions. Agile software develepnactivities are not exclusive to
software development teams but are a cross-depatdhfanction. The practices that
enable them to work together are mutually achierrstlare accordingly adapted rather
than done solely to meet the needs of the developfuection and resulting in

negative consequences for others.

Dynamic and static adaptation approaches are lgirested in the literature for agile
adaptation and identified as being driven by coacpmject managers and method
engineers (Aydin, Harmsen, Slooten, & Stegwee, 2A86wever, this study identifies
that agile adaptation is mostly dynamic and iseliby the actual method users at the
ground-level. This study discovered that in a madtesen product development
environment engineers are fully empowered for decimaking because they are being
made accountable and responsible for all proddctetables. Engineers as method
users adapt to carry-out additional tasks sucloashing, project management and

method engineering activities enabling more aceuaad quicker decision making.

This thesis documents the agile adaptation expegeaf two software development
houses who are world leaders with their produaeptng agile philosophy and hybrid
agile methods. This thesis provides understandmggile adaptation and helps
practitioners to determine if their product develmmt environment is capable of such
adaptation or how they might achieve it. This thedso provides understanding that in
a market-driven environment an agile approach adaptentire organisation into a
single product development unit. This implies tti@nging the practice of a

10



development team is just the beginning of the adegt process and that the other

functional teams must also adapt to the agile pbphy.

1.6 The study roadmap

Figure 1 shows the roadmap to this study. The #tmat and methodological

frameworks are accordingly provided in chapter amd chapter three.
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Background of the research problems
Work on agile adaptation issues is limited, patéidy research into agile adaptation
factors (Abrahamsson, Warsta, Siponen, & Ronkai@e@3; Aydin, Harmsen, Slooter,
& Stagewee, 2004; B. Fitzgerald, Russo, & O'Kai®®93). Adaptation of agile
methods ensures development success (Highsmitl).200

A 4

Problem statement
To identify agile adaptation factors and how theyrky

Purpose
Provide a better understanding of agile adaptation.

Research questions
How does adaptation work in an agile approach?
How and why do organisational factors influence déldaptation of an agile approach?

How and why do political and intellectual factamfluence the adaptation of an agile
approach
A A

A 4

Theoretical context
Adaptation of work process.
Framework for IS Development Process.
Adaptive behaviours.
yY

A 4

A 4

Research methodology
A multiple research design, using two case stugiestwo level
of analysis; background and method adaptation.
Each case study treated as single unit for gezatadi.

A

A 4

Analysis and research findings
Two case study reports.
In-case analysis.
Cross-case analysis.

A 4

A

A 4
Summary and implications

Figure 1 the study roadmap



1.7 Study Overview

The outline of this study is as follows:

Chapter two provides key adaptation literature gikealevelopment methods and

organisations (workplace and behavioural adaptg}ion

Chapter three provides a description of the apftinaof case study research
methodology to answer the research questionssdtiatludes a methodological

framework for the research.

Chapters four and five present the two case studiagile method adaptation (New
Zealand and Australian case studies). The chapieltgle a description of case study

backgrounds and agile method adaptations basedagefald’s adaptation framework.

Chapter Six provides the in-depth cross-case asalging key adaptation literature to
identify and explain each case study’s agile admptdactors.

Chapter seven provides conclusion on researchnigsdidiscusses the practical and
theoretical implications, states the limitations thee study and provides

recommendation for future research.
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Chapter two: Literature review

This chapter introduces a framework to identify arglain adaptation factors in agile
software development including providing information other alternative adaptation
frameworks. This chapter also provides an exanunaif the existing literature
reviewing the main behavioural and work practiceagile organisations, the common
practices of agile development methods and thealdgierspectives on agile software
development, integrating them with four main comgruts of the adaptation framework;
the profile of the development environment, ovadtérs, covert factors and

methodology-in-action.

2.1 Theoretical basis for the research

A research project requires some related theosyammceptual framework to guide the
research design decisions; these include seleatioase study sites, data collection
methods, and data analysis (Maxwell, 2005). Theareher must have a holistic view
and be careful that the theory does not imposeetbearch, whereby the researcher is
not able to see other categories of data andaakttips emerging (Lincoln, 1999). New
information and relationships that emerge shoul@ibatified and used to update the

theory or framework to make it relevant and cur(dfites & Huberman, 1984) .

An initial literature review identified Fitzgerakl(1998) adaptation framework, known
as the “Framework for IS Development Process” (Fedl) as appropriate for this study
into the adaptation factors of agile methods. Tdwestructs and relationships from
Fitzgerald’'s framework therefore serve as the thigcal basis for this study. The
framework lists factors that can be used to moalifyadopted software development

method in a dynamic business environment.

According to this framework, in any software deyetent project the methodology-in-
action is adapted from the original adopted forselimethodology. This framework
describes several components, such as: (a) develdpgrantext: business opportunity
and problem situation, (b) developer/methodologsr asd developer-embodied
factors, (c) profile of development environmemig &d) roles of methodology: overt
intellectual vs. covert political factors. Sometloése components as adaptation factors
(profile of development environment, covert androYa&ctors) influence the adaptation

of a software development methodology. The focuhigfstudy was to investigate

15



these factors in real agile software developmenirenments in order to identify those

relevant to agile adaptation by applying this mdtadaptation framework.

2.1.1 The components of the Fitzgerald’s adaptatioftamework
Briefly described below are the various componants related factors that influence

method adaptation in Fitzgerald’'s adaptation fraommw

1. Original formalised methodology
This is the adopted method(s), which the team thigkelevant for their software
development work for the time being. However, itymat be applied exactly by the
adopters as prescribed or intended by the methggaleveloper for software analysis,

design, and development tasks.

2. Methodology-in-action
This is the adapted or tailored version of the aeldpnethod that is made relevant to the

current software development project.

3. Development context
The context in which the software development talase must be a good business
reason. This context could be taking advantaggpbdunities that exist in the market
place or trying to quickly solve business probléygleveloping or improving a

software product that would take care of such issue

16



Profile of Development
Environment

Developer- Embodied Factors

-In-house development v. outsourcing,
and customisation of packages

-Size of IS department, number of

developers

-Short project duration

-Legacy systems development not

amenable to introducing formalised SDM

-Responsible autonomy: much left to

discretion of developers

Ty

-Productivit\-riaor tradeoff Leverage Analyses
Shapes

Modified

version may be

basis for Developer/Methodology
Original Formalised Methodology- 4—— )y User
Methodology » In-Action

Enacts/instantiates
Influences Develops

Overt/Intellectual Roles of Methodology

-Developer skills and ability-experience
and expertise

-Application domain knowledge:
repertoire of strategies
-Commitment and motivation
-Trust: internal and external specialistg

Development
context:
problem
situation/busine
SS opportunity

Covert/Political Roles of Methodology:

A 4

-Project management (improved visibility
and reduced risk)

-Reduction of variety and complexity
-Economic: skill specialization, division o
labour

-Epistemological: systematization and
transfer of knowledge; template for
inexperienced developers; learning from
past projects

-Facilitation of intercommunication
among developers

Comfort factor-reduce anxiety by
adherence to ‘proper’ practices
-Legitimacy factors-helps in marketing,
e.g. to win development contracts, or to

get ISCrcertification,

-Brings aura of professionalism to
development work

-Confidence factor: justify expensive

development
-Power base to raise profile of individual
or IS departmel

Information
Processing System

Figure 2 Framework for IS Development Process: ttbfsom (Fitzgerald, 1998)

This framework emphasises the need for the softemagineering department to closely
align its tasks with the organisation’s businesalg@and objectives. The software
engineers’ involvement at the strategic businesssa# making level is critical; they
must play a major role in identifying the softwaeeds of the business organisation.

The adapted method must help to deliver busindsg ¥ar the organisation.

4. Methodology users
The framework clearly identifies the software depelrs as the main method users.
The method users help to identify, capture, desiguelop, test, and implement the

features and functionalities of a software prodisctlictated by the adapted method.
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5. Developer-embodied factors
The skill sets and capabilities of developers agarded as critical for the application
and method tailoring of an adopted method; thesectvaracteristics are identified as

major influences impacting development productivity

The other critical factors are expertise and knogtegained by developers from
different projects providing them with the necegsdeas, tips, and information for
deciding how to adapt the method for the next ptojeéhe framework identifies the
specialist skills and talents of individual devedopas an important factor in deciding
task allocation. The developer's commitment, mdiorg and trust are identified as
critical for project success. In addition, trustie contribution of external specialists is
also cited as critical for project success.

6. Profile of development environment
The framework defines the development environmsra significant factor for the
method adaptation. Profile of development enviromneensists of organisational
factors, influencing product development. The aatipn factors of the development

environment are explained below.

Development methods are used if there is a higétlefvin-house development.
However, they may not be used as much if thereniglalevel of software package
acquisition and/or outsourcing of the developmeotkwThey are mostly used by large
organisations having a large IS department (mae 80 individuals). In-house
development and the size of IS department are tethoad adaptation factors identified

in the framework.

Other reasons for using software development msthoelthe long term durations of
projects (more than 9 months); however, these gi®gre sub-divided into short-term
projects and delivered incrementally. The shorntproject is identified as an
adaptation factor.

According to Fitzgerald, the organisations thatmiid invest in software development
methods acknowledged that it could add rigor tevearfe development, however
productivity issues are their major concern ang thedieve that good enough systems
could be built without using them. However, outsng and subcontracting are
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prevalent due to perceived low quality of in-hods&elopment. As such, productivity-

rigor trade off is identified as an adaptation dact

The formalised or structured methods are more gat€umbersome and monolithic
third generation software development environmeidgssuch, legacy systems

development is also identified as an adaptatiotofac

Reasonable developer autonomy leads to develop@ration revealing that
management style in projects and organisations important factor for successful
software development. Therefore, responsible aumgris also identified as an

adaptation factor.

7. Roles of methodology: overintellectual Vs. covert/political
The framework plainly distinguishes two differentas that a development method

plays and which are used to adapt a method. Thiesevart and covert roles.

a. Overt intellectual roles
The overt or intellectual roles of development roetthare defined in the adaptation
framework as the obvious reasons why the methadesed or adopted for

development work.

The framework states that the use of a developmeititod makes the development
work more open and clear for project managementanttol activities. Therefore, the
development process becomes more transparenttteeatakeholders. According to the
adaptation framework, it enables minimization eks by having milestones and
deliverables. The method also enables reviewingtbgress of development work.
Therefore, the project management, and the redustigariety and complexity are

identified as two key adaptation factors.

Software development methods must provide a frame®o setting up the
communication mechanism among the developers. Hémedéacilitation of
intercommunication among developers is identifis@d@a adaptation factor for

development methods.

Another intellectual role stated in the framewakhe economic rationale. The
framework recognises skill specialisations, allagyyrayment of different rates to

developers as way to reduce the cost of the denedap Different rates are the
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outcome of having several phases in the developméth require having different
individuals with specific skill sets. Thereforegteconomic factor for skill
specialisation and division labour is identifiedeadevelopment method adaptation
factor.

The other intellectual reason identified in therfeavork for adapting a method is for
the epistemological benefits i.e. organising itystematic manner and providing for the
development information and knowledge, especialtjiriexperienced developers. The

epistemological factor is also identified as adaptafactor for development methods.

b. Covert/political roles
The covert or political roles of development methedable a software product
development environment which has a good feelimgking and functioning well in
the quest of delivering software products conststeregularly and when they are

needed.

There are a number of political roles of developmrmeathods which are identified in
the framework as method adaptation factors. Thef@mdractor helps the developers to
cope with the stressful complexity of software depeent. The legitimacy factor helps
to win development contracts or in marketing pragu€he confidence factor allows
the justification of expensive development investhaecisions. The aura of
professionalism enables developers to negotiatstieaequirements and work
demands. The audit trail records decisions maddlenceasons for making them.
Finally, the power base factor helps to raise tiodilp of the individual or the IS

department.

2.1.2 Other adaptation frameworks

This section provides information on other adaptatrameworks which were
considered for this study and provides reasonstiwy were not adopted.

SDM (systems development method) deployment medhother adaptation
framework, which is proposed by @rvik, Olsen & SEif99). SDM Deployment
Model defines the method deployment process, winieblves SDM interpretation
process, SDM adaptation process (resulting in tiM¥isions- one as the
organisational standard and the other adaptedafdr mdividual project), SDM uses
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process (use of adapted method) and epiloguei(thlesbftware product as a result of

using the adapted method).

This adaptation framework identifies factors sushiee structure, control systems,
leadership style, values (risk taking or risk adeestability or innovation), and cultural
factors of an organisation influencing the adaptatf a development method. These
factors are captured Hitzgerald’'s adaptation framework with the probiie
development environment factor, which identifiasuanber of organisational factors

(organisational strategies) as the method adaptédixiors.

One of the major drawbacks is that this framew&RN deployment model) does not
have the same empirical foundation as Fitzgerditdimework. However, its major
contribution is that it focuses on how a methodaployed inside the organisation
identifying factors such as premise mismatch (#eagigmatic assumption in the
different versions of methods) and contextual mistm@éhe mismatch between
paradigmatic assumption inherent in a method waliefs and assumptions of the
adapter and organisation), which may affect the@tdi@mn process of a method. These
two (premise and context) mismatches are captinedigh the original formalised
methodology and methodology-in-action componentstrgerald’s adaptation
framework. In addition, the SDM deployment modahid as comprehensive.
Fitzgerald’'s framework also provides a list of dvaand covert factors making it more
suitable theoretical framework to identify a widage of agile method adaptation

factors.

Another adaptation framework is proposed by Basker& Stage (2001), which is
known as the framework for accommodating work peast This framework has three
main components, which are method fragments, waktige, and social process
providing a basis for on-going method adaptatidre method fragments relate to the
overt factors and the work practice componentesl&d the profile of development
environment factors in Fitzgerald’s adaptation feavark. Similar to the SDM
deployment model, this framework too is not as cahensive as Fitzgerald’s

framework.

Fitzgerald’'s adaptation framework provides a bristcbf organisational, overt and
covert factors for method adaptation. This framéwalso has original formalised

methodology and methodology-in-action componentsafziure the paradigmatic
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assumptions underlying a method and of the adaptersce, Fitzgerald’s framework
includes adaptation concepts highlighted with Bagke & Stage’s (framework for
accommodating work practices) and @rvik, Olse8din’s (SDM deployment model)
adaptation frameworks. With an empirical foundatibitzgerald’s framework is more
appropriate to guide data collection in relationhte adaptation of agile methods for

this study.

In the remainder of this chapter, agile literatisrevaluated and integrated within the
four main components of the framework; profile lné levelopment environment, overt
factors, covert factors and methodology-in-actidases where agile literature implies

changes to the framework are also highlighted.
2.2 Profile of the development environment

2.2.1 Agile organisation

Agile organisations have the ability to create esgpond swiftly to both anticipated and
unanticipated changes in their business envirorsneegjardless of being in
manufacturing or software development industry (tigith, 2002). This section
provides insights into some key literature on agiiganisations and agile software

development.

2.2.1.1 Organisational culture

A study by Christopher & Towill (2000) highlighted organisation’s agile culture,
people and communication as the main success $afcioproduct development in a
volatile (market-driven) environment. AccordingGaristopher & Towill, agile culture
provides the ability for quick responses for makavgilable high quality product
features through functional, structural, procesgpleyee and management dynamisms.
In-house development requires acceptance of agjlere to have on-going flexibility
through adaptation of its functional setups, ralasks, responsibilities and management

style, not just their agile method practices.

A key factor in a market-driven environment is ttieg development environment
requires an organisation-wide shift towards théeagilture, not restricting agility to
their development process (Aitken, Christopher &illp 2002). In-house software

development as a strategic factor also requiresgganisation-wide adoption of the
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agile culture. An insight into achieving a suppeetagile software development
environment at ThoughtWorks (an international I'mpany) is provided by an
experience report by Doshi & Doshi (2009). Accogiia Doshi & Doshi, through the
adoption of agile culture organisation-wide the agament, administration,
recruitment, and infrastructure support groupshaiughtWorks now collaborate
closely with each other and with developers onrttaesks, swiftly serving one another’s

needs.

However, a study by Fogelstrom, Gorschek, Svahnlg&eflsson (2009) shows that
agile software development methods do not providesaipport for long-term product
development in a market-driven environment. Acaagdpb Fogelstrom et al., the agile
methods place limitations on product managementites, especially on pre-project
(vision and road map planning) activities. Sucadsafloption of the agile culture
organisation-wide will require in-house developmtendélso adopt agile method

practices supporting product management functions.

Bespoke development (custom-made product developmedies on the customer to
decide what functionalities should be developedéfsirom et al., 2006). However, the
market-driven product is developed through an itegaapproach and delivered in
multiple versions through release cycles (Gors&#&kohlin, 2006). According to
Gorschek & Wohlin in a market-driven environmergréhis a continuous incoming
stream of requirements from internal (engineersagars, marketing department,
market surveys, product support team) and extépoaéntial and existing customers
and business partners) sources. A shared agil@eust critical for organising high

level requirements enabling short duration projacis delivering implemented features
in multiple release cycles. For agile in-house tlgsment, multiple release cycles

enable strategic feature releases.

Success in adopting the agile culture organisatimle is also dependant upon the
business function’s ability to adapt to supporhouse development (Cho, 2009). Cho’s
experience report provides insight into an agiléwsre development environment at
Liquidnet (a financial company with 400 employees)jch required the user
experience team (a business unit) to adapt thigis end processes for the pre-project
activities and tasks (high level planning). Initfakthey had to hire an agile coach to

facilitate the process change to integrate andtatiaphigh level planning activities
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with their in-house development environment. Highel planning is a critical agile
development activity identifying high level requiments and their estimates, which then

are allocated into short duration projects for iempéntation.

Similarly, an experience report by Maples (2009hhghts that the business functions
must also adapt to support agile development. Magmievides insight into Borland’s (a
software development organisation with 300 team bemin five different locations)
agile transformation of their in-house software@epment environment causing
friction with their marketing, product managemend &ales units. According to
Maples, at Borland the concept of continuous coltation throughout their Scrum
cycles was very disruptive for their business fiormg and they had to hire an agile
consulting firm to help implement product plannprgctices based on the agile culture
for collaboration between development and businegs. To gain business function
support for agile in-house development, it is calithat appropriate direction and

learning are provided to them.

The agile culture helps to maintain product leddiersr a dynamic and constantly
changing environment by delivering customer focysediucts, cooperation, learning
and a culture for change (Sherehiy, Karwowski & &ay007). For in-house software
development in agile environments, the cross-faneti and client collaboration
(cooperation) is critical enabling development tedmlearn and understand the
business goals and objectives, extract valuabtenmdtion on the high-level features,

and to gather the tacit knowledge with regard &ta@mer preferences.

According to Lindvall et al., (2002) to be agile Boftware development is a cultural
thing and if the culture is not right then orgatimas cannot be agile. Lindvall et al.,
identify rapid communication, dynamicity in requirents change, trusting people and
fast feedback from customers as the key agile @iftar in-house software
development. While all of these are important, dagmmmunication is critical for in-
house development agility. This is achieved throcghocation of developers and
business support roles for in-house developmedititéding instantaneous cross-

functional collaboration for quick decision making.

Using iterations, user stories and velocity asande development practices does not
mean that software development environments haseessfully adopted the agile

culture (Cockburn, 2005). According to Cockburnjeagulture is about delivering and
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collecting feedback from the users on the implemem@ind fully tested features on a
regular basis and in shorter time scales. Henoelygtivity and rigor are strategic
factors in agile market-driven development envirents rather than a trade-off
between the two as stated in the adaptation framewo

When shifting towards an agile culture organisatide in a bureaucratic

environment, it has to evolve rather than be imgobdr imposed (Berger, 2007). Berger
provides an experienced report on agile developmembureaucratic arena (an
innovative, real-world government information systedevelopment project in the

UK). This experience report highlights the key staiiders’ behaviour and attitudes
influenced by their bureaucratic and hierarchicaglety as problematic for the agile
project, incurring implementation delays. Agiletoué is critical in the development
environment allowing responsible autonomy to empadexelopers for quick decision
making to avoid implementation delays. Accordind@arger, despite the high levels of
commitment by senior management to remove the bantere, the inherent working

culture had a major influence on the agile project.

The organisational culture is an outcome of its ma@cstic or organic (agile) structure
(Burns & Stalker, 1994). Mechanistic organisatideselop standardised products,
emphasise development efficiency and compete b@sedoduct cost, quality and
delivery (House, 1991). However, standardised sofvproducts have inferior product
quality. Mechanistic organisations are hierarchisauctured, and procedural while
being driven by order and control (Wallach, 1988)hese organisations individual
behaviour is predetermined (Burns & Stalker, 19%4ich behaviour and control is
counter-productive for in-house agile developmenuiring responsible autonomy for

developers encouraging creativity to implement iratwe product features.

Organic organisations are constantly changing dagtang organisations (Burns &
Stalker, 1994). Organic organisations are agil@igations. They are innovative and
flexible adapting to environmental demands to dgeraan unpredictable and changing
environment (House, 1991). Similarly, in-house depment must become agile in the
current turbulent software market for continualaaation and flexibility with processes
and features (Highsmith, 2002). These capabildresachieved through an evolution of
agile culture in software development environmeAtgle organisations compete based

on new features and products, product customisadioth process and technology
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innovations (House, 1991). To achieve these, tiie Bghouse development

environment must provide individual empowermenbtigh responsible autonomy.

2.1.1.2 Strategic product planning

Agile organisations have a strategic product (vigad roadmap) planning process
(Feldman & Albert, 1984). A strategic agile prodpainning process requires business
value features to be swiftly investigated, analysed prioritised based on information
gathered from a wide range of sources on a conimbasis. Product planning in agile
environments also determines business value faciegystem development, helping to
prioritise all development according to the mankatie. Hence, legacy system
development is also subjected to agile practickerahan no formal practice as stated

in the adaptation framework.

The product planning process requires stakehofdams different functions of an
organisation to collaborate and jointly make decisito develop a roadmap (Lehtola,
Kauppinen, & Kujala, 2005). This cross-functionppeoach improves communication
and ownership of a product plan (Albright & Kap2003). Developer input

contributes towards a better understanding of kegk} requirements of legacy and new

developments in agile development environments.

Product planning is a challenging process to disgh value features and to develop a
roadmap plan for market releases (Phaal, FarrukPrabert, 2005). A survey by
Farrukh, Phaal, & Probert (2001) highlights some peduct planning challenges
including starting up the process, keeping thegse ‘alive’, and developing a robust
process. A well created product plan prevents dgess from procrastinating

implementation in agile development environments.

There are several product planning approachesasibisiness-led, method-driven,
architectural, administrative, and organisatioir(, 1996). Agile organisations adopt
the organisational approach based on informal negsithemes, evolutionary change,
teamwork, education, and decentralised decisionimgaksunasekaran & Yusuf, 2002).
For high level planning, it is critical that devp&rs jointly provide estimates learning in

advance to prepare for feature implementation.

According to Nejmeh & Thomas (2002), agile methpadsvide the flexibility with
planning product functionalities and releases bes¢ methods do not address: (a) how
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the development team should interact with key stalders and product managers, (b)
how a product manager and development team canigeambnsistent feature
requirements and priorities that will satisfy mpiléi customers, (c) techniques for
product managers to balance the conflicting demahdsultiple customers, and (d)
techniques for product managers to determine dhee\of proposed features. The first
two are critical agile issues where in-house dgualent requires permanent stakeholder
support and must also provide technical perspextivehigh-level requirements

allowing product managers to accurately deterntieebusiness value of high level

requirements.

Agile organisations’ planning approach significgntifluences the organisational
performance, business strategy, and resource comemi$ by having a steering
committee for decision making on new developmelasques, 2007). Development
function representation in a steering committeitgcal to ensure that their concerns
for proposed features are considered before treeglbrcated in short duration projects
for agile in-house development.

2.1.1.3 Responsive behaviour

Agile organisations have flexibility to adapt thpiocesses, behaviours and structures
in a turbulent environment (Reed & Blunsdon, 1998}this environment, there is a
rapid change in customer tastes and preferencesgnous product innovations and
frequent innovations in the development procesz{éz-Bustelo, Avella, &
Ferné@ndez, 2007). Agile organisations have respermhaviour to swiftly determine
and deliver market-driven products before competi(usiak & He, 1997).
Responsive behaviour is the individual and orgdiuisal ability to swiftly learn, adapt
and respond to deliver the market needs. A cripeal of this behaviour for agile in-
house software development is learning practicesvifily acquire new knowledge,
skills and support to deliver market-driven proguct

An understanding can be gained into what contribtaesuccessful responsive
behaviour through the analysis of findings of agitudinal case study by Salo &
Abrahamsson (2005). Their study involved five sgsoee agile software development
projects, which shows that successful developm&ate achieved through a constant
collaboration on process improvements between fibjeqt teams and an organisational

level group. According to Salo & Abrahamsson, aangj of improvements agreed
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within the project team required organisationaklemplementation support and also,
the support for required learning activities. Fgil@in-house development, this
organisational learning is a decisive developer-airdal factor for method adaptation
to support their responsive behaviour.

A study by Takats & Brewer (2005) shows buildietationships with customers and
developers for regular communication is very imaottto determine vital product
functionalities. Support for swift learning of neaquirements is critical for responsive

behaviour to deliver appropriate features.

Boehm (2002) identifies pitfalls in agile methodgls as the requirement for highly
skilled developers, customer involvement, architesstrefactoring and size of a
development team. Beohm highlights that not alletlgyers are highly skilled and not

all teams will have significant levels of tacit kmedge. High technical skills and tacit
knowledge are critical developer-embodied factorsafjile in-house development.
According to Boehm refactoring effort increasedmgss-than-great developers and the
coordination of teamwork becomes increasingly dfi beyond 15 to 20 individuals.
The size of IS department in agile environmentsdsitical factor requiring responsive
behaviour for its adaptation to organise develograéorts in small teams and also to

encourage learning from one another.

A report by Heimgartner & Locke (2006) states #wetcutive support and investment
in tools for technical writers are important foeth to meet challenges and assist
development teams in becoming more proficient dficient in agile development.
According to Heimgartner & Locke the success ofutigers depends heavily on the
involvement and commitment of development and pcochanagers for documentation
activities. For agile in-house development, th@poesive behaviour is critical to deliver
documentation in parallel with iterations. Heimgart& Locke provide a report on the
documentation teams of two different agile softwdegelopment organisations. At one
the writers suffer due to looming agile iteraticgadlines while at the other the writers
feel the agile pace for writing documentation i$ sustainable. According to
Heimgartner & Locke these problems can be overdoynemploying more writers,
implementing technology to help writers and havieger documentation deliverables.
For agile in-house development, most importartiéstool support for high productivity

gains without a trade-off in rigor.
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Responsive behaviour also provides the capabdityuickly recover from the actions
taken (Sharifi & Zhang, 1999). Law & Learn (2005pyide an experience report of the
agile in-house development at TransCanda, a leddionth American energy company
highlighting their responsive behaviour to unexpdathanges during a key project.
This project went through changes in manager, shanegrammers with other projects,
had changes in requirement half way through thgeptoand shortened the testing
period. In addition, two programmers were takertlodf project for a higher priority
project, a new programmer was hired but resignediath before project completion,
and a new person was hired as replacement. Thspiomsive behaviour for changes in
resources included firstly, adopting pair programgrio up-skill newcomers followed
by adopting solo programming as well (because afisf programmers with other
projects jeopardizing the benefits of pair programgpwhich was adapted with code
inspection. They also adopted a Wiki Web site ttredize and facilitate understanding
in systems requirements. Their responsive behawowhange in requirements was
through adoption of a master backlog and sprinklogcto track the current
requirements including having a business champqoribritize the requirements. They
also adapted the daily status meeting to haveraseptative of business and project
groups to meet on a regular basis to have moreesitiuse of time. Their responsive
behaviour to deal with a shortened warranty pewad to adapt their 40 hour working
week to working overtime to cover key features hasiness users worked overtime to
perform user acceptance tests. For agile in-hoegelopment, teams must develop the
ability to continue functioning to meet the devetmmt commitments and business

objectives as changes are being made.

To be agile in a market-driven environment requiresig customer responsive
(anticipate customer requirements), human resaesmonsive (empower employees,
have highly capable and motivated employees andge@utonomous decision
making capabilities), global market responsive (te operations and infrastructure
tailored to the local requirements), team work oesve (this is a key part of the core
competency), and responsive to continuous enhamtgimeludes core competency,
work practice and organisational structure) (Veata#l999). These are some of the
major challenges for agile in-house developmentiragy an on-going organisational

reconfiguration in structure, strategies, roles mrahagement style.

29



Responsive behaviour is critical to be able to #yvédjust business objectives and
goals and deliver products according to marketirequents (Breu, Hemingway,
Strathern, & Bridger, 2001). For agile in-housea@epment, responsive behaviour is
also dependent upon having a collective attitudsguiokly learn from one another to

carry out changes and effective cross-functionalref

2.1.1.4 Speed for learning and development

Individuals in agile organisations swiftly developw skills and abilities including
quickly adapting to a new development approachiamolvative management skills
(Breu et al., 2001). For agile in-house developniat collective abilities to quickly
learn, adapt and respond with innovations aheadmipetition are key developer-

embodied factors.

According to Cockburn & Highsmith (2001) agile swdire development environments
focus on the high talents and skills of individuaihel adapt processes to specific people
and teams. Cockburn & Highsmith state that indigldtompetency is the most critical
factor in project success stating that good enangjividuals can use almost any
process to accomplish their assignments. Howewdrave such competency for agile
in-house development not only requires time andpgartive environment but also the
ability to identify individuals who are capableswiftly developing high expertise.

According to Shinkle (2009) individuals go througgdrious skill levels to become an
expert in agile environments; novice, advancedrbesyi, competent, proficient and
expert levels. Novices focus on accomplishing imistedgoals but require mentoring
and coaching. Advanced beginners have experierttbeyin to develop understanding
of relevant context while breaking rules but failetxperience holistic understanding.
Competent individuals have considerable experienpang with real situations to solve
problems. Proficient individuals begin to seek aadl want to understand the big
picture to correct poor task performance, reflectuhat they have done and revise their
approach to perform better next time. Expert indlnals decide how to do things and
have enough experience to dictate an intuitivefyrapriate response. Shinkle identified
these levels in 2007 through adoption of Kanbato(eept related to lean and just-in-
time production) at SEP, a software engineeringganmg. Kanban enabled Shinkle to
successfully provide learning practices at SERtavgexpertise levels and rekindle

organisational interest in an agile approach witdegled to have impact when it was
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adopted in 2004. For agile in-house developmegt bBkpertise is a critical developer-

embodied factor providing leadership behaviours.

Most important is the ability to learn and carry aaw tasks efficiently in an adapted
environment delivering new products in the shonpesisible time (Sherehiy et al.,
2007). Individual flexibility, improvement in tagpeed, reduction in setup time and
cross-training are the key factors facilitating toaverage development cycle times
(Hopp & Van Oyen, 2004). The goal for shorter depehent cycles can only be
achieved through expertise in agile software deprakent (Shinkle, 2009). Achieving
the shortest development cycle in agile short damgirojects is essential to gain

competitive advantage in the marketplace.

Automation is a critical factor for short developmeycles reducing development time,
achieving development flexibility, and deliveringnovations to achieve high
performance (Gunasekaran, 1998). Continuous testiagile short duration projects
would not be possible without automation becaugbé®size and number of platforms
of market-driven software products (Shaye, 200Bay®8 provides an experienced
report describing challenges in moving a large tpraent team from waterfall test
phases to agile test methods. According to Shajecting regression test coverage,
funding automation initiatives and providing traagifor automation skills are very
important. For agile in-house development, theitgliib continuously adapt automated
regression testing to get feedback on broken binlégs acceptable time frame is

critical to maintain high development productivity.

Agile organisations also have intelligent hardwamd tools such as internet and
multimedia to eliminate non-value adding activit{€ginasekaran, 1999). Internet
access enables short development cycles thougintrgimmunication with industry
experts, product managers and customers for rapibick (Mathieu, 1997). Such tool
support is critical in distributed agile softwarevélopment environments to mitigate
the inefficiency of non-face-to-face communicat{®malnikar, Deshpande, & Joshi,
2008). Distributing a development project in anegiay is challenging for example in
documenting requirements to an understandable té\dstail and getting questions
answered quickly. According to Phalnikar, Deshpai&d&oshi message boards or
Wikis instead of email, collaboration systems, béls, net meeting and video

conferencing considerably reduce the response filmese tools are also very useful for
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co-located agile in-house development teams to ptigrget contextual information on

features from the field.

2.1.1.5 Management practices

In an agile organisation, the management cultute iisform, listen, negotiate,

motivate, and teach the workforce (Owusu, 1999cokding to Owusu, agile
management culture is one of trust and respedrfgloyees where they are recognized
to be showing interest in their work, capable af anlling to improve and their

interests are clearly supported. For agile in-haleselopment, management trust is a
key factor to provide responsible autonomy for ttaglay decision making by
developers at project level. This paradigm shiaftware development environments

requires very special leadership (Bouldin, 1990).

Seger, Hazzan, & Bar-Nahor (2008) suggest thatfitware development environments
managers and co-workers must make efforts to desigportive environments to
enhance team members’ agile orientation. Theirysituekstigated individual
characteristics such as psychological needs, Helgey and perceived support from
peers and managers from 376 software developer®gathin two divisions of an
international Israeli company. According to Sedgeaile managers need to develop the
leadership and interpersonal skills of developansl, to mentor the junior developers
for them to cope with the demands of agile develemimFor agile in-house
development, the leadership behaviours, interpaiskills and ability to handle stress

are critical developer-embodied factors.

Agile organisations have decentralized knowledgkeamtrol where there are fewer
adherences to authority, rules and practices atigior a higher degree of flexibility
and freedom of choice (Sherehiy et al., 2007). e\mwv, agile software development
organisations must learn to accommodate human+#es®issues where development
team members are often required to cross theibganimdaries requiring significant
skills and experience to adequately perform in tgraent environments (Boehm and
Turner, 2005). Hence, multi-skills are a criticavéloper-embodied factor for agile in-
house development.

In agile management, responsibilities associat¢hl tasks and projects are delegated to

individuals and teams at the development levell{ifaa & Partovi, 1999). For agile in-
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house development, self-organising teams is aaripiractice requiring responsible
autonomy. However, agile development teams regaiveral informal leadership roles
such as mentor, co-ordinator, translator, chamgosmoter and terminator to self-
organise (Hoda, Noble, & Marshall, 2010). Thesesalere discovered through
grounded theory research involving 14 software wigggions in New Zealand and
India. According to this research, most of thesegare played by an agile coach while
a business analyst plays co-ordinator and transiales. However, for agile in-house
development a specialist coaching role is not paenty required and a business

analyst is not always permanently co-located vatmis.

The management in agile organisations also adapit&tro-management practices
where they manage by coaching, supporting, andrgadhallenging the work-force
with bold goals, providing the required resourced ampowering the workforce to
accomplish goals (Sharp, Irani, & Desai, 1999).@dmng to Nerur, Mahapatra, &
Mangalaraj (2005), the biggest challenge in agléngare development environments is
to get the project managers to relinquish theihauity to become facilitators directing
and coordinating the collaborative efforts of thosslved in development, thus
ensuring that the creative ideas of all participae reflected in the final decision. For
agile in-house development, responsible autonoraykesy factor for developers and

on-site customers to jointly manage projects.

Management individuals lead innovations, providenmation to become the single
source of truth on innovations, reduce structuoahglexity and standardize business
processes to remove barriers to cross-functiorlmaration, to successfully
implement new innovations (Lukens, 2007). Thesecatiegal activities which
development, product and project managers must oatrin helping to create flexible

agile software development environments.

2.1.1.6 Workforce agility

In agile organisations, development agility is awgieid through a workforce that is
capable of dealing with unexpected tasks (YounakllSDean, & Lepak, 1996).
Workforce agility is having highly skilled, competeand adaptable individuals capable
of dealing special situations. To achieve thisiggibr in-house development,
organisations must place a high value on indivislaald their skills rather than on job

roles they have.
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Agile organisations continuously perform and arecessful in turbulent business
environments through the knowledge and skills aatapts of their workforce
(Forsythe, 1997). For this high performance, baddagility is critical for in-house
development due to change, uncertainty and unpedddiity of software requirements
from sources such new technologies, changes irucogrsdemand patterns, change in
leadership with different priorities and changeiger interfaces that emerge with use
(Boehm, 2008). According to Boehm, along with agifor in-house development,
dependability of software produced is equally calito differentiate an organisation’s
products. Agility to produce dependable softwareased on identifying, managing,
and negotiating mutually satisfactory (successealit stakeholders’ requirements.
Achieving mutually accepted requirements requimgetbpers to be knowledgeable in
concepts and techniques of the user environmedgeratanding the tradeoffs between
software feasibility and application domain feds¥pfor deciding appropriate
architectures (Boehm, 2008). Business knowledgecistical developer-embodied
factor for agile in-house development to implenféaxible architectures for swift

extensions and enhancements to products.

Workforce agility enables organisations to swifiygpond to unforeseen events, in a
market-driven environment (Plonka, 1997). Agiliicilitates individuals to work
effectively in a cross-functional project team &ider swift responses to unexpected
situations (van Oyen, Gel, & Hopp, 2001). However agile in-house development to
undertake large-scale cross-functional projectsireg adapting the co-location and
face-to-face collaboration practices involving prodmanagers to gain a better
understanding and visibility of success-criticalk&holders’ needs, and for effective
backlog prioritizing (Ktata & Levesque, 2009). Acding to Ktata & Levesque, agile
development environments require new ways to immate product manager support
while a steering committee (not a single individualst identify success-critical
stakeholders and prioritise their needs. Thesetatiaps are critical for in-house
development agility by enhancing the first timentigecisions being made through a

collective effort.

The agile workforce has an excellent attitude ta@sarew ideas, new technologies, and
self-development; learning and problem-solvingiibg; consensus behaviour to accept

changes; the ability to generate new ideas; andapability to accept new

34



responsibilities (Plonka, 1997). However, thesditgdiehaviours are difficult to

achieve when scaling to large scale agile developiiMoore & Spens, 2008). Moore

& Spens provide an experience report from a lacgéesagile development, involving
over 300 people across 3 global sites, at Siemeli@ USA. Over one year of the
project they grew to have 25 scrum teams with ayeecd 12 per team (Scrum master,
4-5 developers pairs, 1-2 analysts, and 1-2 tgsiafisile they adopted a service
oriented architecture, it became counterprodudieeause developers could not find an
effective way to manage dependence and continumbegration due to a larger number
of teams on a single project. The individual teaacfpces reduced their effectiveness in
the large-scale project environment. Moore & Spgeoside critical developer-
embodied factors for a large scale in-house dewvedmp environment, such as: the
flexibility to operate alongside other teams argividuals; the ability to take on
different responsibilities, raise issues and fiigitpriorities; and to accept changes and

decisions being made.

Organisation agility is achieved through the workéhaving three behavioural
adaptations; these are proactive, adaptive andareebehaviours (Dyer & Shafer,
2003). Behavioural adaptation is the change imtbik behaviour of individuals.
According to Dyer& Shafer proactive behaviour is thdividual ability to search for
new opportunities to contribute to the team’s sascAdaptive behaviour is the
individual ability to perform in multiple roles wlei generative behaviour is the
individual ability to learn and educate on taskd eesponsibilities of other roles while
working with them (Dyer & Shafer, 2003). The proaetbehaviour is a critical
developer-embodied factor for agile in-house dgwalent to have individuals with an
attitude to share and work together on developraeshis and to take full responsibility

for quality of features.

An important aspect of an agile workforce is traditlity for adaptive performance
behaviour (Allworth & Hesketh, 1999). Adaptive pmrhance behaviour is the ability
to deal with change and aptitude to apply learfiiam one task to another. According
to Allworth & Hesketh, this behaviour has two compats which agile work forces
must adapt with; the cognitive and emotional congods. Cognitive adaptation is the
individual ability to learn new things, devise plain-focused coping strategies, access
information on change and solve problems associaiidchange. Emotional

adaptation is the individual ability to cope withamge, not resist but allow the change
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to happen, and have a positive reaction to chanddcathe new opportunities made
available (Allworth & Hesketh, 1999). For in-houdevelopment, learning is a key
factor to enhance agility and equally importargnsotional adaptation to maintain
consensus and collective attitude for high teanfop@ance.

The importance of emotional adaptation can be sean experience report by Little
(2005) on the complexity and uncertainty of agilejgcts at Landmark Graphics, a
supplier of software products for oil and gas pitiun companies in USA. Agile
projects at Landmark Graphics are classified ats ¢simple projects for new products
but with high market and technical uncertainty)lj9(complex projects for emerging
products with high uncertainty), cows (complex pot$ for cash cow products with low
uncertainty) or dogs (simple projects for maturedpicts with low uncertainty).
According to Little, colt and bull projects requsgnificant agility. For complex
projects, emotional adaptation is more criticaldgile in-house development since
these projects create significant pressure to imetd next generation products with
high investment.

In agile organisations, adaptive performance behaenables: solving problems;
dealing with unpredictable work situations; leagh@evelopment tasks, technologies
and procedures; adapting with interpersonal andi@llbehaviours; and dealing with
work stress and crisis (Pulakos, Arad, Donovan|&r®ndon, 2000). The adaptive
performance behaviour is grouped into three magtialbioural categories: proactive,
reactive and tolerant behaviours (Sherehiy, Karvkowé Layer, 2007). According to
Sherehiy et al., proactive behaviour allows solpngblems and dealing with crisis;
reactive behaviour allows learning new things amabéing interpersonal, cultural and
physical adaptations; and tolerant behaviour alloggEng with stress and uncertainty.
For agile in-house development, interpersonal adiptis extremely important to

effectively interact and collaborate on tasks tetteam delivery commitments.

2.1.1.7 Development cooperation

Agile organisations achieve development agilityptigh internal and external
cooperation (Gunasekaran, 1999). Internal and maiteooperation is critical for
enhancing competitiveness in a turbulent envirortir(@herehiy et al., 2007). Internal
cooperation is having teamwork and cross-functiaodhboration (Vokurka &

Fliedner, 1998; Hormozi, 2001; Sohal, 1999). Exaénooperation is having strategic
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alliances, customer and supplier collaborationd,@rtsourcing (Meredith & Francis,
2000; Duguay, Landry, & Pasin, 1997). For agildhouse development, external
cooperation is critical to enhance development lséipas rather than choosing in-
house development or outsourcing, as stated ifraheework.

However, internal cooperation is extremely difficid achieve if functional teams are
not able to adapt even when they have the destr@@anisational support to be agile
(Markham, 2009). Markham provides an insight intgamisational software
development process improvement through an agpgecagh where management
themselves did not agree to be the product ownprawde leadership at development
level (to prioritise backlogs and stories) despltecating budget to implement changes.
Their service oriented teams struggled without peatiuct manager support and were
working on deliverables without any clues of théiances. The design team had no
immediate feedback when sponsors for key meetirgge wot available. The database
team made their own list to work without productager inputs. The matrix team
resisted accepting agile practices introduced byptioject manager. With the quality
assurance team, individuals integrated with prdjgains but required quality matrices
to be completely re-engineered. According to Mamkhwithout the ability to
communicate and adapt, agile in-house developm#éinmat provide real benefits. To
implement changes for agile in-house developmeig Mery important to gain
management’s commitment to change the behaviouteahdividuals.

Developers must learn to understand and work véti ether prior to agile adoption to
attain effective internal cooperation (Ruhnow, 206(Ruhnow provides an experience
report on agile adoption at Weyerhaeuser. Priagite adoption they characterized the
personas of their programmers into cowboy, pessimiseting master and private. At
Weyerhaeuser, a cowboy programmer has an engigdeackground and can add
features without customer requests but often awmode quality practices. The
pessimist is a developer in QA role and others tleapessimist looking at their work.
The meeting master attempts to gain business ahdital knowledge by holding long
meetings at the expense of others. A private deeelis not used to elevating thinking
beyond what the project manager requests. To liheakarriers between the developers
they encouraged developers to work with each giher to agile adoption. They had
incremental adoption of agile practices to havetsteration cycles, developers

involved in all phases of development, constructioeflict on process, shared
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workspace, and team responsibility for quality. if rgernal cooperation was further
enhanced with product and project managers adaghteigpractices to help meet team
quality goals. Key to achieving effective intercabperation for agile in-house
development is measured and conscious changegthomllaborative discussions

among stakeholders.

Having an effective external support through dmtted and offshore software
development teams does not improve productivitgliguand performance in agile
software development environments (Cohen & Thi@892. Cohen and Thias provide
an experience report on the effectiveness of oftsshad distributed software
development teams. They provide a case of a langadial institution which co-
located the development team and completed the arotkme using only 10% of the
original estimated resource for offshore team amgroved the time to market by 50%.
The second case involved developing an embeddéehsysr a medical device by 50
developers of two companies distributed in threations (co-located team with 7
developers, on-shore team with 13 developers, #sdarve team with 30 developers).
According to Cohen and Thias, the off-shore teahveled only 27% of work assigned
to them where as the co-located team delivered &®8d4he on-shore team 58% of
work assigned to them. On investigation of theladfe development it was discovered
that they did not have any estimation of their wark project tracking, and no metrics
to measure productivity or speed despite claimthbyproject manager that work was
on schedule. They also lacked appropriate progragskills, and hardware to
integrate and test. Hence, knowledge of skill qatsctices and resources of distributed
and offshore teams are extremely important wherdaherfor external cooperation to
boost agile in-house development efforts. Howe@ehen and Thias advocate creating
powerful co-located teams with a focus on custode€loper relationship,
cooperation, short iterations, quality and learnifigs report highlights risks associated
with outsourcing, suggesting in-house developmapability as most critical for
successful product development.

In agile organisations, cross-functional collab@raincreases communication
frequency and creates communication pathways inmpgaelationships between
different functional teams to ensure resource afadity for projects (Randolph &
Posner, 1992; Larson & Gobeli, 1988). Cross-fumaliaollaboration is having

functional teams working together on projects. &fmctional collaboration also
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enables quick flow of information within an orgaatien allowing effective and quick
decision making (Ford & Randolph, 1992; Larson &@ly 1987). For agile in-house
software development, cross-functional collaborattovital for teams to deliver their

short cycle commitments.

To have quick approvals for project funding andmrpfor resources to enhance
effective cross-functional collaboration, agileiemues must be applied successfully at
project, project portfolio and enterprise levelte(8dl, 2005). Agile benefits at project
levels are reduced risk (user and customer invodvgnreduced time-to-market (early
and regular delivery of features), and increaseduytivity (focus on value adding
features and value creating activities). Steindlles agile practice and benefits for
project portfolio and enterprise levels at IBM. Acading to Steindl, agility at enterprise
level provides benefits such as becoming more respe, focused and resilient while
having flexibility in considering various sourcingodels for development. However,
most critical is to show benefits at project leteebain organisational support for agile

in-house development.

The next section provides literature on some dligsoftware development issues
requiring adaptation of agile methods to achieganisational agility in a market-

driven environment.
2.2.2 General software development issues

2.2.2.1 Team effort

Software development requires group or team effehish contribute to increases in
productivity and quality of features (Katzenbaclb&uglas, 1993). Software
development teams consist of at least two peopl&ing towards a common goal
requiring some form of dependency among group mesnig/er, 1984). However, in
agile in-house development there is a total deparyden one another requiring whole
team awareness and acceptance of tasks, involveoodettive effort, and information
radiators and noticeable progress (Whitworth & Bagl@007). Whitworth & Biddle’s
grounded theory research based on interviews aidfiduals working in different
agile teams discovered pitfalls with the agile pbdphy of team effort, such as
individuals feeling stressed or socially inactiveeaa day’s work, feeling burnout from

increased daily contact with the same team men@®tdrom increased immersion in
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the same project activities, inability for certanividuals to properly integrate into
agile teams, stress faced by individuals when itianghg into or out of the unique
culture of an agile team and becoming isolatechinrganisation, and practices
revolving solely around developer activities.

Most important is a solid agile culture and adogtm appropriate hiring method to

select a highly flexible and capable workforce.

Effective team work is dependent upon the teamsmanication, coordination,
member contribution, mutual support, effort andesabn (Hoegl & Gemuenden, 2001).
These team features are also critical for agileanse development. However, another
critical factor for agile in-house developmentedlective practice helping to improve
team productivity, quality, and collaboration (Lamax, 2005). Hence, for agile in-
house development productivity and rigor (qualéyg both important. Lamoreux
provides an experience report of an agile developteam at Medtronic where
reflection was one of most challenging practiceadopt. Initially, they had mixed
results where some reflections turned into grigsieas and some were short but a
‘little too sweet’. Lamoreux identifies some keyadblocks for effective reflection
sessions such as inviting managers and other ‘ehg&Knon-team members as defined
in the Scrum method), doing reflections with thérerteam rather than in sub-teams,
repeating meeting formats, expecting a list ofaacttems, allowing team members to
choose not to attend, giving up after one or twestand holding the meeting without a
leader. In agile in-house development, reflectiaetimgs are critical and through

adaptation provide opportunities for all to leand decome better teams.

To function effectively, software development teamsst create a sense of belonging
and friendship and have team-building obligatisnsh as meeting commitments,
participation in team activities, accepting andi@ening a team role, establishing and
striving to meet team goals and building and manittg the team (Humphrey, 2000).
These are also critical for agile software develeptieams. For agile in-house
development, self-organising teams are formedhfemtto function effectively
(Karhatsu et al., 2010). However, important teaacfices for self-organising agile
teams are having a collective autonomy to negotateutually acceptable agreements
and sharing of tasks to swiftly deliver short deyehent cycle commitments.
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Heil (1999) describes a model that integrates tetiant, communication and the
software development process. It is a cyclic moatkkre the process and
communication affect each other, while teamworknowps progress and strengthens
communication. In agile development, teamwork sealritical to foster knowledge
creation to improve the development process (KabkpA004). According to
Kahkonen, large organisations’ agile in-house dgselent consisting of multiple teams
requires cross-team workshops to solve problenssnimmunication and coordination.
Kahkonen'’s study is based on three agile softwaveldpment methods developed at
Nokia (RaPiD7, Integration Camp and SEED) whichsarecessfully being deployed in

multi-team organisations.

Sawyer (2004) describes three generic types olvaodt development teams; sequential,
group, and network. The sequential model is drivgla process where social
interactions are controlled and driven by the megi The group model is also process
driven but development is iterative, based on ctile skills and driven by social
interactions with group rules and behaviours t@mesolve conflicts. The network
model emphasises the product where the procesdsusedondary and is based on the
belief that a good product comes from having appatg individuals. For agile in-
house development, teams need to be based onttherkenodel facilitating

developers working effectively with non-developtrswiftly deliver market-driven

products.

2.2.2.2 Skill and task coordination

Software development teams possibly will not hdneesame members for different
development projects. This is due to differentlskhat are required at different times
in projects and people are put in different prgdot different durations as need arises
for a particular skill (McGuire, 1986). While slalcoordination facilitates a productive
effort, in agile development environments movindiwduals from one team to another

also leads to knowledge sharing (Qureshi & Kasttif)9).

Team expertise is the aggregation of individual ,sknowledge, and experience, which
must be coordinated and managed properly withingam (Faraj & Sproull, 2000).
Faraj & Sproull’s study describes two different mtination processes; administrative
coordination and expertise coordination. Administeicoordination is required to

assign tasks, allocate resources, and to integudipeit whereas for the complex non-
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routine intellectual tasks expertise coordinat®neiquired enabling teams to know
where the expertise is located. For agile in-halesalopment, both administrative and
expertise coordination are expected to be colleltigoordinated by self-organising
agile teams but large agile development environserguire leadership roles (Moore,
2009). Hence, the size of IS department is an itapbfactor for adapting sub-teams,
and administrative and expertise coordination ale ggojects. Moore provides an
experience report of a large-scale global develapretort with 300 people. According
to Moore, leadership in a large agile in-house bgment must maximise team
velocity through creating flexible sub-teams, drigam and project success, and
balance team and individual needs. Balancing teadriralividual needs is a critical
leadership behaviour showing management interesipporting individual career
goals and aspirations.

2.2.2.3 Performance factors

The participatory approach to involving developarthe decision making process has a
positive influence on their work performance. Milk2 Monge (1986) used the

cognitive, affective, and contingency models torexe the effects of participation in
decision making. The cognitive model suggests &ipesmpact on performance where
workers make effective decisions when they areqfdtie process and have access to
appropriate information. However, the affective mlosliggests that the satisfaction of
being part of the decision making process aloneowgs the performance. While the
contingency model suggests that no single meth@auicipation is suitable for all
individuals, it has more impact on satisfactiomtipaoductivity. In agile development
environments, the cognitive model is importantHigh team performance in

productivity and quality.

For agile in-house development, decision makinggse is adapted so that the
development teams are responsible for making dpaedtlevel decisions (Moe &
Aurum, 2008). Moe & Aurum’s case study researctnlggpts that in agile

development role specialisation is a barrier farislen making on the operation level
and to aligning decisions with management levetslyDneetings are important for
preventing decision-hijacking and removing hold-tgpsiake it easier for developers to
participate in the decision making process. WhilgeM. Aurum’s issues are all critical,

having development practices to create multi-siitlevelopers must be a key target in
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any agile development environment developing usaidoehaviour for collective

decision making.

A study done by Chung & Guinan (1994) showed teatt size and team member
experience affect participation. Their study resdhht the experience of members in
small teams impacts performance and participatidrnas no major impact on larger
teams. For agile in-house development, small taaenasd team member experience
are critical for effective interaction and collabtons for high productivity and quality

gains.

According to Melnik & Maurer (2004), verbal facefimce interaction facilitates a

higher team velocity. Highly experienced develogeride learning and
implementation speed in agile development envirariméSavolainen, Kuusela, &
Vilavaara, 2010). Savolainen et al., provide anegigmce report based on two agile
transitions highlighting that different teams witififerent competencies tend to decrease
speed while increasing design efforts and managemmeslvement. Hence, experience
Is critical developer-embodied factor for agilehause development to achieve high

productivity.

Hiring new developers is another important isswa kias to be appropriately dealt with.
The newcomers must be quick learners adaptingetéetlm culture and contributing to
the team’s performance expectations. Chen’s (26@f)y reveals that to ensure early
performance, newcomers should be given challengiads, provided with adequate
social support, and empowered with appropriateraqdired resources. If it takes time
to bring newcomers up to speed, business oppadamniill be missed if the team
cannot increase the rate at which they completetimmalities (Opelt, 2008). Opelt
provides an experience report where an XP teanessafidly doubled with 16
developers in three weeks to deliver additionatfiomality requested by customers.
According to Opelt, co-location, pair programmitest driven development, system
metaphor and simple design are key practices tpatipewcomers. While not all agile
in-house development teams adopt these XP practasdssharing is critical for swift
newcomer integration maximising team productivitg @&nforcing rigor to achieve

quality gains.

A study done by Hoegl & Proserpio (2004) providssful insights on team members’

proximity and its effects on collaboration for aa¥ing a higher team performance.
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Close proximity enables a higher number of sputhemoment meetings, a flow of
rich information, and better coordination of task&l contributions, while providing
mutual support and being the catalyst for highvratlial effort. For agile development,
close proximity is achieved through co-locatiordef/elopers and on-site customers
(Law & Ho, 2004). For agile in-house developmenptjacation is important to enhance

productivity and quality.

Next, literature on agile methods is evaluatediatefrated with the overt factor

component of Fitzgerald’s adaptation framework.
2. 3 Overt Factors

2.3.1 Agile methods

This section provides insights into some of the &gie software development
practices regardless of the adopted agile methioeir &daptation is crucial in achieving

development agility.

2.3.1.1 Multiple short cycles

Structured methods are mostly stage-based withesgiqlior linear phases (Schach,
2007). Such development approaches have a singogenent cycle with a single
product release while most development teams exgp@isle requirements (Boehm &
Turner, 2004). Accommodating late requests for gearrequires a revision of budget
and delivery schedules and almost doubles theodgsbjects and the time spent on
them (Baird, 2003). However, agile approaches ttwsoe development have multiple
short development cycles and multiple product sdegHighsmith, 2004). Short
development cycles are multiple small phases fptementation in a project, leading

to a release.

Short development cycles are a key overt factopfoject management using agile
methods allowing for clear visibility of a projgaan and its implementation schedule.
Short development cycles (iterations/sprints) midy @nable delivery of features
quickly and regularly (Ding & Ravichandran, 200Qit lalso enable requests for
changes during projects (Cao & Ramesh, 2007). Emgrgquirements are easily
accommodated in the next iteration (Kalliney, 200@¢rations enable a quick start and

stop for projects (Subramanian, Klein, Jiang, & €&H2009). Iterations also enable
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meeting the market’s current needs (Khetan & Fqull@95). Acceptance tests done
during iterations confirm the business value ofdezs (Cohn, 2004). Agile
development makes project status visible upfrorari®h, 2005). The teams are aware
of where they are in a project by tracking theatiems (Zhi-gen, Quan, & Xi, 2009).

However, for agile teams to move smoothly from opele to another domain support

Is critical to planning for each short cycle, depmsing features into tasks or stories
with estimates (Smits, 2007). According to Smitgleateams must adapt to prepare for
the next cycle so that short cycles overlap andanéinuous without breaks, features in
the product backlog are pre-staged and the topeoptoduct backlog is ready to be
included into next cycle. Another challenge highted by Smits is that the team must
set aside time to prototype at least one cycledahgance, short development cycles, as
an overt factor for project management, also enalaleagement of risks associated

with product requirements.

Overcoming architecture challenges is also critiicsiort development cycles are to
provide strategic products (Madison, 2010). Madigmvides information on
challenges for agile architecture based on hisrexpee at a large insurance company.
According to Madison, while agile delivers the dhterm values, high value
architecture is only achieved through long-terneotyes. Hence, an effective
architecture evolves over a long period of timeureqg an early focus on combination
of short development cycles. Madison proposes tactiral interaction points with
agile development which requires up-front architeadtplanning, storyboarding and
backlog planning where the architect is a key stalder and contributes with
architectural user stories, participates in shoring cycles and working software must
also include architectural documentation. Mosiaaltis the architect’s participation in
short sprint cycles to achieve high quality arattitee. However, agile teams will need
to adapt team structures and skills to be abl@aoesthis specialist support in sub-

teams.

The XP method has two week iteration cycles (RosepltsStephens, & Collins-Cope,
2005). Scrum iterations are known as sprint cyaldsch are one month long
(Schwaber and Beedle, 2002). Crystal Clear (orszwéral types of Crystal methods)
requires releases every three to four months weste smaller durations for their

iteration cycles (Cockburn, 2002). Feature drivemedlopment has its iteration cycles
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between two days to two weeks. DSDM has a timedq-oach for its iteration cycles
usually from a few days to a few weeks (Abrahams¥®dgarsta, Siponen, & Ronkainen,
2003). However, most important is the team abibtyadapt to the shortest possible
development cycles for more frequent delivery atdees providing strategic product

benefits through this overt factor.

2.3.1.2 Product backlogs

The product backlog is an important overt facterréaluction of variety and
complexity. The agile analysis phase establishedduel requirements (stories or
tasks) to create a product backlog (Lehto & Ramtiaj 2009). Product backlogs have
prioritised requirements ready for implementatiorsiort development cycles
(Schwaber & Beedle, 2002). The activity of creatngroduct backlog is usually time-
boxed to ensure implementation starts in the s$insirt development cycle (Rosenberg,
Stephens, & Collins-Cope, 2005). The product baygklkenable product goals to be met
(Raatikainen, Rautiainen, Myllarniemi, & Mannisg&f08). Hence, the product backlog
as an overt factor is critical to splitting low &wequirements to be implemented in

short development cycles.

The activity to create the product backlog is hgidr to the start of the first iteration
and during projects providing the opportunity teadiver emerging requirements
(Highsmith, 2004). Therefore, a product backlogas a static list of prioritized features
(Rising & Janoff, 2000). However, swift access todquct managers, field staff or
clients is extremely important to validate the nenkalue of any emerging

requirements.

Features can be removed or the priority of feattodse implemented can be changed
by the owner or by the product managers (Suther20@5). The change management
of product backlogs does not require any formatess, expecting that a product
manager has good business reasons for making sdetisaon (Engum, Racheva, &
Daneva, 2009).

Product backlogs are based on business value wieerequirements are elicited and
analysed on a “user-oriented basis” and efficieptlgritized (Keil & Kuhrmann,
2006). Requirements in product backlogs are irr graallest form (Kalliney, 2009).

These are usually referred to as user-storiesXthScrum and Crystal Clear methods;
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functional and non-functional requirements with D@and features with adaptive
software development and feature driven developriiéighsmith, 2004). Most
important are the developer abilities, experierases support to break requirements into
their smallest form, delivering them in a singkration cycle.

The software engineers’ involvement in product baglkreation enables them to gain a
better understanding of features while the qualgsurance engineers get to know
which features to exhaustively test (Dinakar, 2008ith agile methods, priority setting
is done by the product managers or the backlog mamg scheduling for
implementation with the feature driven developmeethod is considered to be a
technical decision and done collectively with ergirs (Highsmith 2002). With this
product backlog overt factor, backlog reviews aegular basis with the entire team are

essential to provide them with insights into upcagnimplementation challenges.

An experience report by Kalliney (2009) highligkiie challenges of moving from agile
development with a team backlog to enterprise prboanagement with a company-
wide backlog. They had to deal with issues of imm@ating the product vision by
product owners because of poor communication binbas owners who are
responsible for setting product strategy and visiure to the small nature of the user
stories in team backlogs, the business owners aritblio managers had difficulty
validating the implemented product vision. Accoglin Kalliney, they had to adapt
into two separate departments, product strategydamdlopment, to deal with cross-
team risks and dependencies. The product strategy gow consist of business
owners, portfolio managers, product managers, andugt owners working together to
develop product visions and to prioritise high leeguirements. Most important is a

single high-level product backlog to provide a cleampany-wide visibility of releases.

Lehto & Rautiainen (2009) also provide an expergergport of an organisation (with
300 employees of which half are software enginaarayile transition highlighting
major challenges in implementing product backldgsording to Lehto & Rautiainen,
development teams could not get swift clarificattoomproduct backlogs due to product
owners’ other commitments and multiple owners retjng work from a single team.
Lehto & Rautiainen also discovered that developnesgains abandoned task-planning
making it difficult to link the backlog items withigh-level plans and to measure

implementation progress. According to Lehto & Ranmen feedback loop and
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prioritisation practices are vital to product baxkpractice. Most essential with this
product backlog overt factor is adapting team $tmés to have cross-functional effort

and support for achieving effective coordinatiod anplementation flexibility.

2.3.1.3 Frequent integration and builds

Frequent integration and builds are important jpcastsupporting the agile overt factor
for short development cycles. Agile success isigamtly dependant on automatic
development and testing environments for continwmasregular delivery of working
software (Ferreira & Cohen, 2008). The two impadrtaols are the integration and

build systems (Bowyer & Hughes, 2006). Integrasgatems enable software engineers
to submit their latest changes to their source @aieea central source control system
(Beck, 1999a). A build system on a dedicated semittr all the latest code runs all the
unit tests (Germain & Robillard, 2005). These twstems enable errors to be detected
at a very early stage of development (Rosenbeafj,2005). Effectiveness of frequent
integration and builds is dependant upon enginggpart for implementing appropriate

unit tests.

Continuous integration and regular builds for itemas enable implemented features to
be tested and packaged with others (Fruhling & ¥ee2006). The agile teams run
their automatic build systems as frequently asiptesgBeck, 1999b). This continuous
integration practice enables agile developmentloexe its value of measuring
progress based on frequently delivering workindvearfe in short development cycles
(Hansson, Dittrich, Gustafsson, & Zarnak, 2006)wideer, the technical ability and
support to adapt the continuous integration anttilayistems are crucial to shorten the

time it takes to build as the automated test cgsms.

Some of the popular commercial licensed integragiat build systems tools are
BuildForge, TeamCity and AnthhillPro (Kim, Park, ivu& Lee, 2008). However, agile
teams tend to use more of the open source tootsagi€ruiseControl, Tinderbox, and
Buildbot (Brooks, 2008). The important thing wititegration and build systems tools
is that they must provide flexibility for agile t@a to adapt their features to meet the
local conditions and support the dynamic products.

Downs, Hosking, & Plimmer’s (2010) study discovetlkdt some developers felt

frustrated with the agile practice of ‘assigningpensibility’ to an individual for fixing
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a broken build rather than to the individual bregkihe build. According to Downs et
al., others felt good natured teasing when theldhbilds while one felt that team
pride and professionalism was adversely affectedrbigen builds. However, regular
meetings are important to decide how best to amafpt broken builds to maintain

good team sprit and dynamics.

2.3.1.4 Task estimation

Task estimation is an important activity supporgomgduct backlog overt factor for
reduction of variety and complexity. Task estimasi@re done collectively by
engineers, product managers and project managetisoeding to provide estimates for
requirements when creating product backlogs (S@2@86). During the meetings they
analyse and split requirements into smaller esathédsks (Dinakar, 2009). However,
for getting reliable estimates, engineer inputriBaal since they have the necessary
technical expertise to identify and understandctiraplexities associated with each

requirement.

When a requirement is not well understood by erggmea fixed period of time (known
as a spike) is allocated to further investigateréggiirement during an iteration (Cohn,
2004). It may also involve prototyping the requients before an estimate can be
provided (Cao & Ramesh, 2008). Once sufficientrmfation is compiled, it is

presented so that everyone can understand theeswgnts better. Supportive practices
for task estimation are vital for making reliabkimates so that teams can efficiently
transit to the next iteration and provide accunafglementation schedules organisation-
wide, making product backlog a strategic overtdact

Trust and a common sense approach enable teanmsaarajement to establish and
agree upon reliable estimates, which the engingégams commit to and deliver by the
end of the iteration (Highsmith, 2002). Howevefeefive individual contributions on

proposed estimates are extremely important fornggteliable estimates.

According to Haugen (2006), the unstructured agglimation practice is affected by
company politics, group pressure, anchoring, amdidant personalities. His study
investigated the semi-structured Planning Pokercamapared it with unstructured
group estimation for four releases (2 non-structued 2 poker planning) by an agile

software development team. Haugen’s result indéctitat planning poker practice
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provides more reliable estimates if the team hamke&nced similar tasks but increases
extremes in estimates because this practice gesaraire group discussion. Unreliable
planning poker estimates for unfamiliar tasks iatecthat agile teams must
continuously adapt to become better at producihghie estimates to allow for

effective backlog planning.

2.3.1.5 Micro planning

Micro-plans are important activities supporting #ggle overt factors for project
management, and reduction of variety and compleRrityle methods do not encourage
a detailed macro-plan for an entire project duaéounderstanding that the business
environment is volatile and stable requirementsrearer be guaranteed (Highsmith &
Cockburn, 2001). However, it is critical to minimithe impact of micro-planning

meetings on iterations by having focused meetimgglapting team participation.

Agile planning involves meetings attended by custamengineers and other
stakeholders (Liu, Erdogmus, & Maurer, 2005). Agilenning invites important
stakeholders and is based on negotiations and domemis (Schwaber & Beedle,
2002). Effective participation in agile planningdependant upon showing the mutual
benefits for all the stakeholders and by havingaed vision for products organisation-

wide.

The agile approach promotes several micro-projeetgofor software product
development. There are five different levels ot@groduct planning; product vision,
roadmap, release, iteration, and daily plans (S2@86). The levels of detail and time
spent planning would vary for each of the five @iéint plans. For example, the duration
for the daily planning meeting is onlyl5 minutesr(&kar, 2009). To empower whole

team participation in iteration planning is critica

The product vision plan is an important overt fadtw improving visibility
organisation-wide of new features to be implemenié@ product vision plan is
compiled by the owner of a proposed product, ugumsflithe product manager (Hitt,
Ireland, & Hoskisson, 1997). The product plan isrfolated and presented to create
awareness and interest in the organisation forfeatures (Smits, 2006). However, it is
important that the product manager consults witlelgollect, compile and test

information to identify and determine new featursision plan has information on
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target users or customers, a few key featuresgbr-leivel requirements, product
benefits, reasons for clients to buy it, how ifeli$ from other competing products, and
how it will bring competitive advantage (VahaniiyRautiainen, 2008). Most
important with vision plans is that the high-leveguirements give visibility to each

project’s scope.

Product roadmap planning is an important overtfiafcir reduction of variety and
complexity of feature releases using agile methBdsduct roadmap planning follows
product vision planning. Product roadmap plan shteatures which will be in
different releases of a software product (Bagidlyward-Smith, & Whittley, 2001).
The product roadmap plan identifies the numberdatds of each release of a product
with a list of requirements with rough estimate®#oimplemented as features for a
release (Saliu & Ruhe, 2005). Critical for devetmpan effective roadmap plan is input

by the development team on their capacity and chjyao deliver on those dates.

Release planning is knowledge intensive, and requtakeholders to participate
(Lindgren, Wall, Land, & Norstrom, 2008). Withougaod release plan, crucial
features will not be made available at the righietiresulting in unfulfilled customers,
time and budget overruns, and decreasing compeigss in the marketplace (Ngo-The
& Ruhe, 2009). Vital for developing an effectivée@se plan is creating a well
prioritised product backlog maximising its implertegion in each iteration cycle.

With agile development, the release plan providagehbts such as helping to build
customer confidence, maintaining the existing amstiobase, driving new sales,
building sales department confidence, telling teeatopment team exactly what they
have to build and why, and it is a single sourctwh showing how the current effort
moves the product in alignment with the businesgey (Wilby, 2009). Release plan

describes which features will be delivered in upcwmelease.

With non-agile development, the exact content @flease is determined by the release
plan whereas with agile development the exact crite a release is determined
during the projects allowing changes by customigrelgren, Wall, Land, & Norstrom,
2008). Implementation flexibility is extremely impant for agile teams knowing that
requirements cannot be frozen. A formal processésl with non-agile development to
determine the content of a release based on pagesrseich as customer value and cost
of development (Saliu & Ruhe, 2005).
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The iteration plan is an important overt factorifoproving visibility organisation-wide
of new features to be implemented during projebt® iteration plan identifies the
specific requirements that will be implementedtarations (Liu, Erdogmus, & Maurer,
2005). Iteration or sprint plan provides a subs$etstimated and analysed features that
are to be implemented Klein & Canditt (2008). Itema planning happens a few days
before the iteration begins (Kinoshita, 2008).dtem plans enable the team to
determine more accurately the number of hours dinigual will be available for the
next iteration (Engum, Racheva, & Daneva, 2008)ation plans account for who
would be available and the hours that individualshe away from the team work area
attending meetings, training, or carrying out otie&xm commitments, including
personal appointments and annual leave (Rautiavigornos, & Lassenius, 2003).

Iteration planning meetings are joint meetings leetvthe product backlog owner and
the agile development team (Abrahamsson, Salo, &oek, & Warsta, 2002). During
iteration planning meetings complex requiremengssatit into smaller tasks for
implementation and estimates are re-negotiatechkRaHartel, 2009). The agile team
has a better knowledge and information to make cibmemts to deliver a certain
number of features by the end of the iteration @o& Thias, 2009). Re-negotiation in
iteration planning is crucial for getting mutuaflgceptable estimates.

The daily stand-up or scrum meeting is an importaett factor for reduction of variety
and complexity with daily feature implementatiombe daily stand-up or scrum
meetings attended by all the team members aremeslyebeneficial for collaboration,
keeping everyone focused, solving problems andei@hg results (Shaye, 2008). The
stand-up meeting is an important planning practasting no more than fifteen
minutes, where each team member answers threganssthat they did since the last
meeting, what obstacles they had, and what thdydaibefore the next meeting
(Schwaber & Beedle, 2002). Daily plan shows theysto task an individual will
implement for the day. As a co-located agile teaatunes, it is vital that stand-up

meetings are adapted to keep providing good valuthé team.

Daily scrum meetings support the team in organigself for the day where the
members update their task status and take up rsks (Rubart & Freykamp, 2009).

Daily scrum meetings also encourage team memb&@onunicate more outside the
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meetings and provide all stakeholders with a goahoeew of the project situation

(Paasivaara, Durasiewicz, & Lassenius, 2009).

An experience report provided by Greening (201@wshhow the ideas from daily
scrum meetings were adapted to have an enterpesklyvscrum meeting for managing
25 scrum teams in a software engineering organisafidapting to a weekly stand up,
lasting for an hour, provides a forum for produetnagers, scrum masters, user
experience manager and technical leads to discogsgss and short-term plans,
identify difficulties, and find collaborative solahs with the direction of product
management, VP of engineering and enterprise soraster. According to Greening
enterprise scrum enabled them to effectively sparstpone or cancel whole projects.
However, enterprise scrum created release issudisd@peration group due to a large
number of releases at once and fluctuating workagehmequiring user-experience
testing, branding, customer support and user axtergroups to prioritise their work
(Greening, 2010). This example suggests that alddiptaand flexibility of functional
units in agile development environment is extreneeitycal to achieve enterprise

product agility.

Results of an investigation of a software produgtaisation by Lehtola et al., (2005)
reveal some key findings in regard to product pilagisuch as: it strengthens the link
between the business decisions and requirememnesTgig, it is a tool for
communicating ideas to various stakeholders byywbohanagers, and accurate release
decisions are made when product plans are maddoter time periods. However,
Lehtola et al. (2005) also discovered that whileali@pers provide estimates, their
viewpoints are less emphasised, product plansareea with development resources,
and these plans immediately get outdated. For dgWelopment, it is critical that
product plans are prioritised, where each highilplan represents a particular

functionality which can easily be implemented.

Software product plans are usually based on aesimgrket release making it difficult
to reduce the scope, to respond to changes in m@vkdition or to launch a new
product (Nejmeh & Thomas, 2002). According to NdideThomas, agile methods
provide the flexibility with planning product funohalities and releases but these
methods do not address: (a) how the developmemt $bauld interact with key

stakeholders and product managers, (b) how a prodiaicager and development team
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can produce consistent feature requirements aondtps that will satisfy multiple
customers, (c) techniques for product manageralimbe the conflicting demands of
multiple customers, and (d) techniques for produoahagers to determine the value of
proposed features. The first two are critical agiseies where it requires permanent
stakeholder support and must also provide techpmeapectives on high-level
requirements allowing product managers to accuyratetermine the business value of

high-level requirements

2.3.1.6 On-site customer role
The on-site customer is an important role suppgttie agile overt factor for project

management to reduce risks. Agile development reguihe business function to work
with the development function on a daily basis vertkie business function provides
individuals for on-site customer roles (Highsm&B02). On-site customer is a business
individual providing support at development leviehe on-site customer is responsible
for all the business decisions at development I@Mealtin, Biddle, & Noble, 2003). The
on-site customer provides a clear understandinvghat exactly is to be developed
through being co-located with the engineers angbatsof the development teams
(Beck, 1999a). The on-site customer provides intdtare-to-face communication with
the engineers to discuss issues during projectligvis, 2003). The on-site customer
participates in all the phases of agile developndf@ng, Wu, & Zhao, 2008). Most
important is permanent co-location of the on-sitsteamer with the development team

to provide continuous support during projects.

An ideal on-site customer will have excellent ustinding of the product domain, how
the software provides business value, regular eéefief software, and prioritising the
functionality including accepting the responsililior success or failure of projects
while representing the diverse business stakeloldéartin, Biddle, & Noble, 2003).
Extensive domain knowledge of products is mostcatdifor swiftly solving developer
issues including up-to-date market knowledge torfirse the backlog to provide a
clear implementation guide. This co-located on-sitstomers’ extensive domain and
market knowledge ensure project management agitaieert factor with agile

methods.

According to Martin, Biddle, & Noble (2004), on-situstomers have a pressured and
stressful role. Martin et al’s., interpretative €asudy research involving three XP
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projects from different companies discovered thiaitevon-site customer practices
achieved excellent results, the role appeared tmbastainable for long and high
pressure XP projects. According to Martin et ah,site customers as an interface
between business and development team performpteuttiusiness, administrative and
development tasks, often working twice as longrasadher individuals in a
development team. However, learning practices aaéte acquire cross-functional
knowledge and skills in agile team setups ensuwgffegrtive sharing of tasks and
responsibilities for sustainable agile development.

There are different types of on-site customer relesh as such as geek interpreter,
technical liaison, political advisor, acceptancsee negotiator, diplomat, super-
secretary, customer coach, user interface desitgadmical writer and diplomat
(Martin, Noble, & Biddle, 2009). Matrtin et al’'s.rgqunded study collected data through
interviews and observation from eleven XP projattdew Zealand, USA and Europe.
They discovered that XP projects require severaitmcustomer roles where one
person could have multiple on-site customer rofesraultiple individuals could also
combine to carry out a single on-site customer. rohe most critical for a market-
driven product development environment are negmtiaiplomat, super-secretary, and
customer coach roles requiring a business individdapting with their skills to work
as on-site customer. The coaching skills are &éisaras others since task-sharing is the
means for imparting knowledge and skills for engiseo step into on-site customer

roles.

2.3.1.7 Generalist skills

The agile approach requires more general skillwbtreas the more formal approaches
firmly favour specialist skill sets (McConnell, 200 Generalist skills are an important
overt factor with agile methods. Generalists aggillle individuals having multiple
development and business skills in agile softwanetbpment teams. As such,
individuals are required to continuously train aleyelop new skills (Bottani, 2009).

The generalist roles are more productive, achieweerfrequent delivery commitments,
reduce delivery time, produce better quality prad@and deliver broader product
features (Hopp & Van Oyen, 2004). Frequent deliaarg quality are the two most

critical measurements of agile team productivity.
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While agile teams have generalist roles, individualthese roles are expected to be
experienced (Cockburn, 2002). The XP method hafotleaving team roles;
programmer, customer, tester, tracker, coach, d@mmsumanager (Beck, 1999a). The
programmer, customer and tester roles can be made generalist by incorporating
tracker and coaching responsibilities. These rcdesbe further enhanced into more
generalist roles by assigning project managemeapboresibilities making the manager

role more proactive with actual development work.

The scrum method has scrum master, product owcreimsteam (developers),
customer, and management in team roles (SchwaliBsreglle, 2002). The product
owner and developer roles can also become moreaetdy incorporating scrum
master responsibilities making it a strategic ofector. This method has more business
role representation (product owner, customer, aadagement) at development level

than the XP method enhancing the chance for prejemtess.

Crystal clear methods have several roles such@ssep, senior designer-programmer,
designer-programmer (designer-programmer has seb sach as business class
designer, programmer, software documenter andestir), Ul designer, database
designer, architect, usage expert, business afddgginer, technical facilitator, writer
and tester (Cockburn, 2002; Cockburn, 1998). Thosig of methods have more
technical roles requiring specialist skills. Howewbe designer-programmer role can
be made into a more generalist role and a strategid factor by incorporating Ul
design and database design responsibilities. Tiiersgesigner-programmer roles can
also undertake chief architect and technical fatdr roles making them more
generalist.

The feature driven development method also hagaenates such as project manager,
chief architect, development manager, chief prognam class owner (programmers),
domain expert, domain manager, release manag@rgonming language lawyer/guru,
build engineer, toolsmith, system administratastdeand technical writers (Palmer &
Felsing, 2002). With this method, the programmiolg Ican also be made into more
generalist role by incorporating project managemamtd engineer, toolsmith, and
system administrator responsibilities. The chiefgpammer role can also undertake
chief architect responsibilities. This method, ld@um, has business representation

(domain expert, domain manager, and release mgraiggevelopment level.
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The DSDM method has developer, senior developehnnieal coordinator, ambassador
user, adviser user, product visionary and execspamsor roles in the development
team (Stapleton, 1997). Individuals are requirededdorm in more than one team role
(Palmer & Felsing, 2002; Cockburn, 1998). This rodthke the scrum and feature
driven development methods have business repreisentd development level

(ambassador user, adviser user, product visiomat\egecutive sponsor).

Despite their differences, agile methods have lassimoles as part of the product
development teams. The developer or programmes oale be enhanced into more
generalist roles by adapting with the responsiedibf the other technical roles and
project management tasks. Business role suppolédoning domain knowledge and
skills adaptation are two key agile practices wlaoh critical to provide developers

with general skill sets.

With agile methods cross-training and job sharingbde individuals to develop multi-
skills to take another role in their teams (Hopjv&n Oyen, 2004). Pair programming
is a key practice for knowledge transfer to devetapti-skilled engineers but pairs
must be rotated to ensure that everyone in a tears with everyone else (Goebel,
2009). Task-sharing, mentoring and coaching igcatitn agile development

environments to develop a general skill base iinedo not adopt pair programming.

2.3.1.8 Test driven development (TDD)

Test driven development (TDD) supports the agil¢hods’ overt factor for short
development cycles ensuring their quality requinetm@re being meet. TDD as an XP
method practice has gained wide acceptance witr aifile methods (Beck, 2001).
TDD was first used in the 1960s by NASA for a s@ftevdevelopment project (Larman
& Basili, 2003). However, with structured methodsingle development cycle meant
that this practice was infrequently used (LarmaBasili, 2003). TDD is as an
evolutionary approach to development, involving iempenting a test before

implementing and refactoring the code.

TTD is an important practice supporting short depeient cycles and a zero-defect
delivery policy for each iteration commitment (Mélns, Kudrjavets, & Nagappan,
2009; Rendell, 2008). TTD requires writing a femels of automated unit tests in

parallel with a few lines of code (George & WillianR003). First, running the test
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cases to fail and then implementing the code tmnathe unit test to pass (Bhat &
Nagappan, 2006). TDD also involves refactoringtdsted code and regularly re-
running all the test cases to ensure the new coldead break when integrated with the
code base (Muller & Hagner, 2002).

The main benefit of TDD is improvement in produaality when compared to not
using TDD (Bhat & Nagappan, 2006). However, thigtice impacts developers
implementation velocity and developers also requaming and support to write useful
unit tests. The fine granularity of writing tesesfére coding provides continuous
feedback for the developer (Kaufmann & Janzen, ROl collection of automated
tests is a valuable asset for regression testintjgw's, Maximilien, & Vouk, 2003).

To enhance TDD support for short development cyatean overt factor, frequent
adaptation of the build system is critical to maintan acceptable build time since the
ongoing accumulation of automated tests will imghetfrequency and time for

automated builds.

The low-level designs are test-driven with classesthods and interfaces requiring a
minimal upfront design effort (Maximilien & Williasy 2003). The test suite also
describes the dynamic aspects of the system byingppe expected values returned
by each method (Erdogmus, Morisio, & Torchiano, 208 owever, creation of an
effective automated test suite is dependent up@ptbduct related information being

readily made available in the development enviramme

The TDD practice provides a greater predictabditglevelopment performance helping
to estimate project cost (Canfora, Cimitile, Garélattini, & Visaggio, 2006).

However, significant reduction in defect rates WithD is critical if short development
cycles are to provide strategic products. The aatethtests run at least daily enabling
daily integration which serves as the heartbeat mfoject and minimises the risks,
reduces manual testing (the defects are identifieckly) and the source of the defect is
more easily determined (Maximilien & Williams, 2003he TDD practice also suits
easy changes to the product driven by businessr{8etdtkarieh & Kamal, 2009). TDD
allows development driven by the requirements rathen losing the requirements

perspective as the development progresses (Parladdv, 2008).

Customer support is critical for successful us&€@D practice to determine a relevant

set of use cases and user stories without explgsoxeth of them (Fraser & Mattu,
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2007). Fraser & Mattu (2007) provide an experiemort on using TDD practice.
According to Fraser & Mattu, the involvement of mmers and domain experts is
critical for an overall architecture design befocele development, to avoid costly
upfront-design omissions, and for planning to datee the ordering of implementation
of user stories minimising problems related to emrency and real time requirements.
To enhance TDD support for short development cyasean overt factor, user stories
with no business value must not be implementeddavgia negative impact on the

build speed due to increase in automated test.cases

2.3.1.9 Tool support

Automation in agile development environment supptre overt factor of short
development cycles. Agility is achieved througtelligent technologies automatically
performing many manual tasks to have short devedoprrycles (Baldwin & Chung,
1995). Automation is vital to support mundane agjektitive tasks to deliver features
frequently and regularly through short developnustes.

Tool support is regarded by the software engingetiacipline as necessary to enhance
the productivity of individuals in the developmaéeam and to achieve a better quality
product (Schach, 2004). Other reasons are thatpsHaster implementation, improves
the skill sets of individuals, and enhances politgland compatibility of new systems
with others through standard and improved manageafdhe systems development

process (Hoffer, George, & Valacich, 2004).

Integrated Development Environments (IDE) with v@rscontrol systems, integration
tools, build systems, coding tools, testing tootsnmunication tools, modelling tools,
and reporting tools are required for fast pacedpcodevelopment environments
(Leithiser & Hamilton, 2008; Avision & Fitzerald995). IDEs are extremely important
in agile software development for automation ofelegment tasks giving development

speed to support short development cycles astagitavert factor.

Agile teams require an automated unit testing emwvirent for test driven development
(Williams, Kudrjavets, & Nagappan, 2009; Tan & Edds 2008). Automating
acceptance testing has also become a common gragticagile development teams
(Martin, 2005). Agile development has tool supgortthese two types of automated

testing for product development such as XUnit ald(Hanssen & Haugset, 2009;
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Alwardt, Mikeska, Pandorf, & Tarpley, 2009; Do, Retmel, & Kinneer, 2004; Holmes
& Kellogg, 2006). Another tool support for agilev@déopment is for product backlog
planning such as XPlanner (Engum, Racheva, & Darg8@0). Tool support for unit
and acceptance tests is critical in agile develoyprteeinstantly determine if the
individual unit of source code is fit to use asibeing implemented and to quickly

determine the completeness of a user story.

2.3.1.10 Pair programming

Pair programming is a key overt factor for transfeknowledge. Pair programming is
an XP method practice but it is widely adopted vaither agile methods to replace solo
code development. Pair programming is an agiletigead which two engineers work
together at one work station. While pair prograngrfacilitates teamwork through
collaboration for code development, it also prosiéenefits such as job rotation and
succession against personnel turnover and slaltster for knowledge management
(Lui & Chan, 2008).

Pair programming balances the increase in persamasélith implementation speed
and reduction of defects (Padberg & Muller, 2063dberg & Muller’'s study is based
on a model derived by integrating the process egetproduct metrics and process
metrics. However, pair effort reduces the numbdeafures which can be

simultaneously implemented.

Pair programming has a positive impact on learnseggeduling of tasks, acquaintance
culture and team cohesion (Vanhanen & Lassenil)2@air programming improves
the discipline of the individual engineers in tbarm, leads to better code, helps to
create better solutions, improves team morale raisds working knowledge of the
code base by the engineers (Williams, McDowell, &gman, Fernald, & Werner, 2003;
Nosek, 1998). These benefits of pair programmiag k® improvement in the quality of
the software (DeClue, 2003; Hanks, McDowell, DrageKrnjajic, 2004; McDowell,
Werner, Bullock, & Fernald, 2002). However, effgeticollaboration is a key factor for
gaining these development benefits from pair pnognang practice enhancing transfer
of knowledge as a critical overt factor.

Pair programming also leads to an improvementersttisfaction and morale of

software team members (Hanks et al., 2004; McDoweBullock, & Fernald, 2003;
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Mendes, AL-Fakhri, & Luxton-Reilly, 2005) since indluals working in pairs find it
more enjoyable compared to going solo. The feetigaotor helps to increase the
productivity of the entire team working on larg®jects (Sison, 2009; Lui, Chan, &
Nosek, 2008). However, a multiple case study reselay Hulkko & Abrahamsson
(2005) discovered that pair programming does noésgarily provide extensive quality
benefits and does not result in consistent supprimdtuctivity when compared with
solo programming. They also discovered that paiggamming was suitable for
learning in the beginning of a project, solvingldems and ways of doing complex
tasks and finding mistakes from simple code. Howes#ective pair discussion and
support with on-site customers and agile testexvisal factors contributing to

productivity and quality rather than just pair pragming.

The basic concept which drives pair programmirias two software engineers take
part in a joint development effort at one termitmbugh driver and navigator roles
(Williams & Kessler, 2002). This joint effort rais¢he level of cooperation and
accountability for code design and implementatidowever, ethnographic
observations of two software development teamshoyn@ & Hurlbutt (2007) highlight
the lack of division of labour where both develapterok driver and navigator role
simultaneously. According to Chong & Hurlbutt, pprogrammers do not think at
different levels of abstraction instead they magether considering and discussing
iIssues at the same strategic level requiring degbéards to facilitate rapid switching
of the keyboard. They also discovered that indialdwisliked pairing with less expert
individuals. Having individuals capable of quiclataing is critical to the success of

agile teams.

2.3.1.11 Open workspace

Openwork space is an important agile practice sajmgpfacilitation of
intercommunication among developers as a key daetor. Agile teams require a very
large open space to have the entire team to becated with other important
individuals whom they frequently interact with owaily basis (Law & Ho, 2004). Law
& Ho provide an experience report of the agilewafe development environment at
TransCanda (a company that transports naturaihg@amada and America), with
evolution of co-location practice from a group bbthey comb” cubicles in 2000 to a

conference room in 2001 and finally in open envmnent with a co-located on-site
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customer in 2004. According to Law & Ho, co-locatienables communication but the
essence of communication is dependent upon theadedmlso, the open environment
may not be favourable to everyone because of lapkivacy and distractions. Hence,
adaptation of open workspace is critical to hayesste personal workspace, team
workspace, and meeting room minimising team diittac Openwork space is an
important agile practice supporting facilitationisfercommunication among
developers as a key overt factor. Agile teams recuwery large open space to have the
entire team to be co-located with other importadtviduals whom they frequently
interact with on a daily basis (Law & Ho, 2004) w.& Ho provide an experience
report of the agile software development environna¢d ransCanda (a company that
transports natural gas in Canada and America), evithution of co-location practice
from a group of “honey comb” cubicles in 2000 toamference room in 2001 and
finally in open environment with a co-located otesiustomer in 2004. According to
Law & Ho, co-location enables communication butélssence of communication is
dependent upon the team and also, the open enwerdnmay not be favourable to
everyone because of lack of privacy and distrastiblence, adaptation of open
workspace is critical to have separate personakspace, team workspace, and

meeting room minimising team distraction.

The soft skills are a very important developer edibd-factor for agile development to
facilitate face-to-face interaction in teams (Owus299). Without widespread soft
skills, forming effective sub-teams on projectsdgile development would be difficult.
Communication skills are extremely important séiftls in agile product development
environments driven by team work, empowerment,ssfaactional collaborations and
external support requiring spontaneous interadiyrer and Shafer, 2003).
Communication skills facilitate agility capabiliiesuch as responsive behaviour,
development competencies, flexibility and speedafiirand Zhang, 1999). These
agility capabilities are critical developer-embatifactors.

In agile software development effective communaaskills are not only critical to
quickly learn what is to be developed but alsogeiting rapid feedback on what is
being developed through face-to-face interactiah @mlocation (Paasivaara &
Lassenius, 2006). Global development supportinig agihouse development also
requires effective communication and cooperatioaughout projects. Global

development involves having outsourcing, subcotitrgcin-house development and
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partnership with others. In this environment, daibynmunication requires supporting
different agile practices through suitable commatian and media practices,
encouraging informal interaction, and building tr(RRaasivaara & Lassenius, 2006).
Informal interaction and trust are critical factorsagile software development

environments to make delivery commitments.

In addition to communication skills, on-site custms a key communication practice
for agile development. However, not all agile depahent environments have a
permanent on-site customer. Korkala, Abrahamssdrylénen’s (2006) research
using 4 case studies showed that with partial tmesistomers in agile development
environments, the use of face-to-face communicati@xtended along with email and
telephone to manage customer-developer commurmmcdtiong iterations. However,
their study result suggests that increased reliandess informative communication
channels result in higher defect rates. Videocamfeing is second in richness to face-
to-face communication while telephone conferenciogs not transmit visual clues (but
provides instant feedback) and emails are moralsleifor communicating well-
understood issues (Korkala et al., 2006). For atghelopment, most critical is face-to-

face interaction through co-location, providingtard access to the on-site customer.

Most importantly, effective communication in soft@alevelopment environment leads
to job satisfaction and better performance by theleyees (Javed, Magsood, &
Durrani, 2004). Orsted, (2000) identifies commatimn skills as an important soft

skill for software engineers at Microsoft in IrethrOrsted also identifies other soft
skills such as change management, self developsteess management problem
solving, drive for results, and interpersonal skilfhese soft skills are also very
important in agile software development environradnit interpersonal and

communication skills are the most critical to regly meet team delivery targets.

2.4 Covert factors

Next, literature on agile methods is evaluatediatebrated with the covert factor
component of Fitzgerald’s adaptation framework.
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2.4.1 Agile methods

2.4.1.1 Mutual adaptation

Mutual adaptation of cross-functional team effertriost important to ensure legitimacy
of agile approach as an important covert factostdtware development. In cross-
functional project teams, individuals require cregitunderstanding, and conveying
knowledge to have successful mutual adaptation giyt) 2004). In market-driven
product development environments, collective effdidcussions and consensus on
adaptations are vital to ensure agile as a legiéirdavelopment approach for
organisations. Mutual adaptation requires collectiecision making, involving all the

stakeholders.

Mutual adaptation is a dynamic and emergent agtiwhich cannot be planned in
advance and successful outcome is based on negotiBlgstad, 2004; Leonard-
Barton, 1988). Empowered cross-functional teanegite development environments
are important to make collective decisions as ptagsues are encountered. Mutual
adaptation requires any changes to work practces ttarefully analysed to establish
the differences between what was previously doderaprovements it will bring
(Bynjolfson, van Alstyne, Bernstein, & Renshaw, ZpHowever, mutually deciding

on improvements of agile practices is critical lsattany adaptation does not reduce the

benefits or impacts the activities of product mamagnt, marketing and sales units.

A web-based survey by Begel & Nagappan (2007) atddoft with 500 responses,
showed that less than 40% of the respondents’ifcehthat agile methods did not
worked well in their large teams, impacting colieeteffort and individual morale
despite achieving improvements in communicatioleases, and design flexibility in
their small development teams. However, strateg@itket releases is vital for product
leadership achieved through large team effortsrojepts. Other key findings by Begel
& Nagappan were that the daily scrum meetings wees by developers as a micro-
managing practice and a high level management was regarded as difficult by
development managers since the progress reportgraddctivity metrics were hard to
gather in their agile environment. Hence, agiledfiésimust be shown in practice to the

stakeholders organisation-wide to be regardediegittimate development approach.
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2.4.1.2 Empowerment

Developer empowerment is an important practice sy aura of professionalism to
development using agile methods. This developerosyepment is critical to provide
speed for developing new products in uncertain tmms, enhancing competitive
advantage at the marketplace (Reilly, Chen, & Ly21)3). An experienced report
provided by Gat (2006) on a large-scale agile dgyekent at BMC Software highlights
empowerment and risk taking practices as key fbveling a major product to the
market in less time and with higher quality. Acdagito Gat, empowerment must also
be supported with appropriate team structure ales (&crumMaster, developers,
product manager, tester and technical writer) sigasteam responsibility and
accountability for delivering features. Empowermieninake product related decisions,
and for planning and managing the day-to-day opmeraat project level is a vital to

enhance aura of professionalism to development.work

A seven month ethnographic study by Moe, Dings&ybyba (2008) highlights three
different types of autonomy (external, internal amdlvidual) impacting self-organising
teams when transiting to agile development. Exteanonomy is the outside influence
on team activities, internal autonomy is the degoeghich all team members jointly
share decision-making responsibilities and indigicautonomy is amount of freedom
an individual has in carrying out assigned taskcakding to Moe et al., reduced
external autonomy of team over project decisiortstagh individual autonomy are
barriers to self-organising teams. External autonawital to facilitate development
level input for making first time right project dsions by senior management while
consensus and task-sharing are two critical fadtwrdeciding levels of individual

autonomy in agile teams.

2.4.1.3 High Performance

Management confidence to successfully undertakeldpment projects is a critical
covert factor with agile methods. High agile teaanfprmance on a continuous basis is
critical to provide management confidence for sastid project implementations.
Acceptance of agile culture organisation-wide istmportant to achieve significant
development performance benefits such as leap®duptivity and effective cross-
functional effort (Ingalls & Frever, 2009). Howey#éhis agile culture is not always

suited to all individuals or regarded as appropriat some in organisations.
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The organisational culture is widely acknowledgedtiatical for business success
(Arogyaswamy & Byles, 1987). Through an acceptdtuoe, employees feel that they
are working for something meaningful while managenget a full employee
commitment for tasks (Jiwen Song, Tsui, & Law, 200ith agile methods, a shared

ideal of the agile culture is critical in a devetognt environment.

Agile culture and practice strengthens the presen@due and significance of a shared
project team identity instead of individual ideptfiWhitworth, 2008). This shared
identity organisation-wide in a market-driven eoviment for the product is even more
critical. According to Whitworth, the whole teanvoivement, values, culture of action
and change, and collective thinking are agile jpcastwhich create a cohesive team
while negotiation, iterative delivery, team meesiramd feedback are associated with
high team performances. Her study involved intewving 22 individuals who were
members of agile teams also state that agile pescupporting individual satisfaction
and cohesive teamwork was highly dependent on hewptactices were implemented
and context in which they were implemented. Manag@mnsupport for agile adoption
organisation-wide is most critical for gaining csefsinctional support at development

level for high development performances.

2.4.1.4 Work practice

Providing developer comfort through work practicealso critical to sustain high
performance levels for long periods of time in agifoduct development environments.
For this reason, comfort factor is an importanteagvert factor. According to Segar,
Hazzan & Bar-Nahor (2008), supervisory and co-woskgport are crucial factors
mediating relations between the individual psychmal needs and agile orientation.
Their study involved collecting data using survestihhod from 376 developers
employed in an international Israeli company. Hogrewagile team practices to deal
with personal (non-work related) issues are algmontant for individual motivation to

work in high performing environments.

According to Sfetsos, Angelis, & Stamelos’s (208t&)dy, a 40 hour working week is
one that is designed to address a sustainabledépebductivity in agile development.
They investigated XP method practices with 15 Gradlvare companies and
discovered that 40 hour working week practice watsapplied by large organisations.
However, strictly adhering to rules for working meus critical to sustain long term
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high-level developer productivity in agile develogmh environments. Such work
related practice to minimise individual burnouingortant overt factor facilitating to

have a full development capacity on regular basis.

Next, agile methods literature is evaluated anegrdted with the methodology-in-

action component of Fitzgerald’s adaptation framswo

2.5 Methodology-in-action

This section provides insights into some key aspectdevelopment method adaptation
to achieve agility with agile software developmerdgthods in a market-driven

environment.

2.5.1 Method adaptation

Organisations are frequently adapting software odslas a result of different
situations under which a particular software depeient project is undertaken (Kumar
& Welke, 1992). Reflecting and incorporating knogde, skills, and experiences
gained from agile projects are critical for havaigappropriate method-in-action so that

mistakes are not repeated and good experiencésrtrer explored.

According to Bajec, Vavpotic, & Krisper (2007), ssare development methods are
never applied exactly as originally intended. Depels have different interpretations
of how a method should be applied and never apglysame method in a similar
manner to different projects (Fitzgerald, 1998)céwing to Fitzgerald the
development environment now is dynamic, rather gtatic, as it was 25 to 30 years
ago. Most important with agile development is ti@t method-in-action must reflect
the dynamics of a project and then only appropsatations will be delivered.

Different versions of software development methway exist, such as the one
described by the creator, the one understood bg#taod user, and the one deployed
for actual development projects (Drvik, Olsen, &5&999). In agile development
environments, the most important version is theaey@oyed on a project through
adaptation. Adaptation is necessary if the inteégatenethod is not adequate to meet the

development requirements of projects (Bajec & Vanp@008).

Organisations constantly change, making their newctres and processes

incompatible with the existing method structured afthout method adaptation they
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clash impacting the project outcome (Baskervillavis, & Truex, 1992). For agile
development success, it is critical that organiseti structures, processes and method-
in-action including the development team structanescreated based on agile
philosophy.

The context mismatch due to the bias and barnmetise interpretation and adaptation
processes affects the adaptation of software dprnedat methods (Grvik et al., 1999).
According to @rvik et al., these are results otunal differences which influence
judgment and the mental models of the appropriateaad applicability of software
development methods. With agile development, aeshigieal of agile culture is

extremely important to achieve appropriate methmédation.

A study that investigated adaptation of softwareetigoment methods in a real life
setting was done by Fitzgerald, Russo, & O'Kan®820They investigated method
tailoring practices at Motorola and revealed thathnod adaptation happens at different
levels; at the industry, organisation and projegtls. According to Fitzgerald et al., the
software development teams must recognize the iteoéhaving a standard
development method and the need for tailoring techmthe specific requirements of
development projects. The lengthy tailoring procgas avoided at Motorola by
adapting at macro level in advance while methddriag at project level was done
during the projects. Regardless of these levelsf@malised adaptation process in

agile environments significantly impact developmagitity.

Work practice has a major influence on method adegt for selecting or constructing
of method fragments (Baskerville & Stage, 2001)cdxding to Baskerville & Stage,
organisational boundaries and structures, managecwlaboration, techniques, tools
and evaluation methods define work practice andkeyedrivers for adapting
development methods. In agile product developmevitenments fluid boundaries and
structures, and participation are critical featiakswing swift adaptations to have an
appropriate method-in-action.

2.5.1.1 Method fragments

Method fragments are described by (Harmsen, 190fisidoctoral theses as “a
description of an Information Systems engineerirgghod, or any coherent part

thereof”. Software development methods are madewéral method fragments or
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building blocks (Aydin, Harmsen, Slooten, & Stegw2@05). A method fragment is a
guideline, goal, value, principle, belief, practibtendamental concept, tool, technique,
activity, task, hint, and tip including the productbe delivered (Harmsen, 1997; livari,
Hirschheim, & Klein, 2001). A collection of methd@dgments are used to express a
software development method and they also playngoitant role in its adaptation to
achieve an appropriate method-in-action for a ptdjdarmsen, 1997). However,
highly experienced individuals in local product dlspment are critical for selecting,
creating and adapting method fragments to havepropriate agile method-in-action.

2.5.1.2 Contextual factors

Contextual factors are the risk factors turning iptoblems and issues during project
implementation. Problems have lower severity rajmghile issues have higher severity
ratings implying that they can have a major immacproject outcome (Chin, 2004). In
a market-driven agile product development enviromimaternal and external factors
are both critical influencing adaptation to achieweappropriate method-in-action for

projects.

There are many risk factors which make each prajeicjue and a common method
unsuitable for all software development projectsr({n & Skidmore, 1987; Brooks Jr,
1987; Sol, 1983). One solution is to adapt a methamkd on the contextual factors to
have a more appropriate method-in-action for agutajHofstede & Verhoef, 1997).
This approach is highly desirable for agile prageshere productivity and quality are
critical factors for developing superior products.

Contextual factors are classified as internal e¢emral factors of software development
projects (Ewusi-Mensah, 2003). The internal rigitdes are problems and issues
associated with requirements definition, developnegms, project managers, user
involvement, project size, project management ojgat planning, while suppliers, top
management support and organisational factorslassifted as external risk factors
(Wallace & Kell, 2004; Addison & Vallabh, 2002; Jwdon, 2004; Mahaney & Lederer,
1999; Reel, 1999). According to Nathan-Ragu, Apigidathan-Ragu, & Tu (2004), top
management involvement and support significantigca$ project portfolios. Sanders &
Courtney (1985) revealed that the level of top ngen@ent support was one of the key
factors that determined implementation succesagile development environments,

management support is also critical for changirganisational, team and role
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structures for swift learning of internal and era@rrisk factors and adapting to have an

appropriate method-in-action.

According to Raymond (1990), organisational size ematurity and product planning
are organisational factors impacting project outesnsrinivasan & Kaiser (1987)
identified the size of development teams, tenurgeskelopment personnel, level of
technical competence, level of financial resousn®s external consultants as some of
the main contextual factors for development prgje€hese are also critical contextual

factors requiring adaptation to have appropriatéhotkin-action for agile projects.

2.5.1.3 Approaches for method adaptation

The method engineering and socio-organisationaiogghes are the two known points
of view for method adaptation or tailoring in tldarmation systems development
community (Aydin et al., 2005; Nemuraite & Paradass 2004; Baskerville & Stage,
2001; Fitzgerald et al., 2003).

The method engineering approach appears to be talkesl about in the information
systems development literature (Brinkkemper, 198mesen, Brinkkemper, & Oei,
1994; Henderson-Sellers, 2003; Karlsson & P. Adler004; Kumar & Welke, 1992)
compared to the socio-organisational approach #ydarmsen, Slooten, & Stegwee,
2005; Baskerville & Stage, 2001).

2.5.1.4 Method engineering approach

The method engineering approach is based on aetiarmodel of the actual world
(livari, 1989). Method engineering approach hassitist approach, requiring a
systematic means to adapt for having an appropmateod-in-action prior to its
application (Baskerville & Stage, 2001).

Method engineering has an engineering approachdigring, constructing and testing
practices, techniques or tools for adapting a agrekent method and is heavily
dependant upon documentation and processes tovacddaptation (Hofstede &
Verhoef, 1997). Most important to this approach repeatable and tested process to
create an appropriate method-in-action. However sthict requirements to follow the
process and for providing documentation for changke this adaptation approach

counter-productive in market-driven environmentgureng speed.
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The method engineering approach has a formal apiprfoa method adaptation to
achieve a situation-specific development methoti vésted components (Kumar &
Welke, 1992). According to Kumar & Welke, this apach has four components;
modular ISDM construction, stakeholder-value-basethod composition, automated
computer-based support, and a supporting orgamiedtstructure. However, this
approach will make agile method adaptation a hidpoiseaucratic and time consuming

process impacting the capability to compete.

The method engineering approach for method adaptadiquires all the project-specific
contextual factors to be identified, analysed, anderstood. Only then can a relevant
method-in-action can be assembled for a partiadéaelopment project (Ayed, Ralyte,
& Rolland, 2004; Bajec, Rupnik, & Krisper, 2006;iickemper, 1996). However,
market-driven product development environments a#s@ emerging contextual

factors requiring swift adaptation of the methoeaation during projects.

With the method engineering approach, a methoctiiom is developed from
predefined and pretested method fragments requariegpository that can store method
fragments (Ayed, Ralyte, & Rolland, 2004). This aggzh requires a scientific
approach for creating or selecting method fragmfata a repository and putting them
together as a method-in-action according to theldgvnent conditions of a project
(Henderson-Sellers, Gonzalez-Perez, Serour, & fRites2005). Method engineering
also employs a contingency-based model for adaptéfisadi & Ramsin, 2009), where
the development context is the critical factordetecting an appropriate method from a
group of available methods or practices (Kumar &k&e1992). Agile market-driven
development environments limit the repository’digbto provide appropriate

fragments or method-in-action if the emerging crtual factors are unique.

2.5.1.5 Socio-organisational approach

The socio-organisational approach for method adiaptés driven by a practical model
of the actual world (livari, 1989). The socio-orgaational approach has an
interpretative approach, requiring the method-itieaicto be adapted as needed during
its application (Baskerville & Stage, 2001). Whihes approach is highly suitable for
agile development environments, it requires orgdiueal behaviour for on-going
learning of internal and external influences impagswift application of the method-

in-action.
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The socio-organisational approach is firmly basedh@ concept of emerging
contextual factors during projects playing a caltimle in adapting the method-in-
action and impacting the implementation outcomprojects (Baskerville & Stage,
2001; Fitzgerald et al., 2003). The socio-orgaiosal approach is based on the view
that the adaptation factors cannot be predictediirance since they also emerge during
projects (Baskerville & Stage, 2001). The contextvhich a particular development
project is carried out and the organisational fesct@ry in a dynamic product
development environment (Henderson-Sellers, GonZ2égez, Serour, & Firesmith,
2005). For agile projects, the organisational célor swift learning is most

important for on-going adaptation of the methodxation.

2.5.1.6 Static adaptation

Static adaptation, a key part of method engineapmoach, involves adapting a
method using tested and structured method fragnf@nksving a relevant method-in-
action for a project (Aydin et al., 2005). Statdagtation has a repository of tested
method fragments from which appropriate or relevaethod fragments are selected
based on rules to build a project specific metheddtion (Ralyte & Rolland, 2001,
Ralyte, 1999). The method engineering approachmassthat factors that impact the
project will remain static throughout the projentlano changes would be required to
the method-in—action (Brinkkemper, 1996).

Static adaptation is driven by method engineegggject managers and software tools
are used to select the needed method fragmenaspimject (Nguyen & Henderson-
Sellers, 2003; Tolvanen, Rossi, & Liu, 1996). Hoeg\the actual method users are
more appropriate for this task since they havé-fiesid knowledge of issues relating to

the method-in-action.

2.5.1.7 Dynamic adaptation

Dynamic adaptation involves the method-in-actiobecacreated and improved on the
fly using un-structured method fragments (new fragta which are untested and
unproven) and also using structured method fragen@mdin, Harmsen, Slooten, &
Stegwee, 2005). With this approach the method-imacan change during the project,
as the need arises. The socio-organisational agipfoa method adaptation is firmly

based on the concept of dynamic adaptation simeedignises emerging contextual
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factors as playing a critical role in the implenagitn success of projects (Baskerville
& Stage, 2001; Fitzgerald et al., 2003). Theseexdntl factors are both external and
internal (Lyytineen, 1987a). Hence, this approactritical for dynamic agile

development environments.

Dynamic adaptation is driven by coaches or prajeahagers to select, improve and
create new method fragments needed for the methadtion for a project (Aydin,
Harmsen, Slooten, & Stegwee, 2005). However, thekdauy-in and confidence to

immediately apply the adapted method-in-actiondiya users are important as well.

2.5.1.8 Nature of agile method adaptation

A study of agile method adaptation by Aydin et gdQ05), shows that method
adaptation has a pluralistic (engineering and sooyanisational) approach to achieve a
relevant method-in-action for a project. Aydin bt mvestigated adaptation of the
DSDM agile method (dynamic systems development athtivith a leading financial
institution in Europe operating in a dynamic bussenvironment and employing 2000
individuals for systems development work. They usgents, context, method
fragments and process as constructs based on eriggnand soci-organisation
perspectives. They discovered that both staticdgndmic adaptations were used to
achieve a relevant method-in-action. Some of thigner key findings were that the
coaches or method engineers drove static adaptatfwreas the coaches and project
managers drove dynamic adaptations. They alsovbsed that static adaptation
involved adapting and adhering to an appropriatéhatkin-action to get started on a
project. According to Aydin et al., dynamic adapatinvolved adapting to have a
relevant method-in-action and also creating negrnfrants to adapt the method-in-
action on a project. While the specialist coachivlg has been highlighted as critical
for dynamic adaptation at the case study organisatin occasions senior engineers
will need to adapt to become coaches since suchgmant specialist roles are not

encouraged in agile teams.

A study by Henderson-Sellers & Serour (2005) suggidst agile method adaptation is
best achieved through the method engineering apprddeir study involved two
organisations where they successfully engineerge mgthods using a repository of
method fragments. According to Henderson-Selle®efour, these methods have been

engineered with people in mind and can be rapidgnged and self-tuned by
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developers to adapt to the requirement and envieotathchanges when needed to have
an appropriate method-in-action on a project. Tieégr to the adapted method as a
dual-agility method since in the future the methawlsbe adapted from a repository of
method fragments by developers rather than as lopngethod engineers or project
managers with the method engineering approach. Henthe method engineering

approach is not known to accommodate the socia@cspf method adaptation.

Method engineering is process orientated focusmgtauctural aspects of methods
(Baskerville & Stage, 2001). Specifically, the angational factors such as the
traditions, political views and communal interangado not influence method
adaptation but method engineering is driven onlydaynical considerations of method
fragments (Oinas-Kukkonen, 1996; Harmsen, Brinkkemg Oei, 1994). However,
communal interaction is the main underpining ofeaghilosophy where method
adaptation is driven by a shared understandingaahiéved through organisational-
wide interactive behaviour to instantaneously adpuactices on the fly achieving a

relevant method-in-action.

2.6 Summary

The review of the literature identified the adajotatframework i.e. theoretical model
for this study. While this adaptation frameworknsstly relevant to non- agile software
development processes, the integration of apprieplitarature relating to agile
software development with the major categoriesisf adaptation framework (the
profile of the development environment, overt fastoovert factor, and methodology-
in-action) shows that these categories at concklatvel are also applicable with agile
method adaptation. Through the review of literagome differences have been
identified between agile methods and the adaptd#ictors listed with the major
categories in the adaptation framework. In agilettgpment environments, in-house
development is supplemented with outsourcing albecsutracting, legacy system
development has formalised planning practices,praductivity and rigor are equally
important. Integrating agile literature into ovartd covet categories of the framework
suggest different motivation underlying these fesio agile development
environments. While the literature confirms thatimeel-in-action on projects are
adapted as highlighted in the adaptation framewar&gile product environments the
adaptation approach is dynamic.
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Chapter three: Research methodology

This chapter presents the research approach usegkgiigate the adaptation factors of
agile methods. It contains information explainihg tesearch methodology to:
- explain paradigmatic assumptions which guided daliaction, analysis and
reporting of results
- justify using a case study approach to answer e nesearch question
- explain the research design, validity reliabilitydariangulation considerations
- provide the approach used for case study and cha@biparticipation selection
- show data collection sources, procedures and lstguments used
- explain data organisation and analysis from thetiplalsources
- show the adopted ethical consideration
- highlight the reporting style used for this reskarc

- present the methodological model for the study

3.1 Research paradigm

A paradigm is defined as a basic set of beliefsghales how a qualitative or
quantitative method and practices relating to datkection, analysis, and interpretation
are used for conducting a study (Guba, 1978). fidssarch was driven by a paradigm
that enabled the researcher to conduct compeklisgarch by collecting data directly

from agile methods practitioners in real softwaeggelopment environments.

The research paradigm decision was made basect oratbre of the inquiry and the
guestions being investigated, and was independe¢heelection of the case study
method to carry out this research (Myers & Avispd0)2). The research paradigm for
qualitative methods may be positivist, interpretiveeritical (Myers & Avison, 2002).
This study adopted a positivist approach in amgtteo identify and provide
understanding of agile adaptation factors basepredefined research questions and
prior constructs (Paré & Elam, 1997; Benbasat, &eld, & Mead, 1987). Positivist
study is defined as having a scientific approachrfeestigating a research problem.
Reasons for using a qualitative rather than a dgaéime approach to investigate agile

adaptation factors are provided in next sectiothisfchapter.

With the aim of providing pragmatic information agile method adaptation, this

research used an empirically-grounded adaptatandwork for software development.
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While a detailed description of this framework bagn provided in Chapter two,
Figure 4 in this Chapter (page 103) provides theehof the framework. The relevant
components of this framework are used as constamncigo formulate the research
guestions, taking a positivist stance for this gtWlith a positivist approach, construct
validity ensures that the reported phenomenon wasrately captured from a natural
setting. Approaches to ensure construct validityhis research are provided in

section 3.4.1.1 of this chapter.

Adopting prior constructs was an important factoseélect case study research as the
gualitative method to carry out this investigatiblowever, a detailed comparison of
various qualitative methods in selecting case stadthod is provided in section 3.3.2
of this chapter. A positivist case study reseasaliriven by a prior theory (Yin, 2002).

Hence, prior constructs motivated a positivist caisely method for this research.

Other positivist research practices stated by Ced#g2007) were also adopted for this
research, such as: ensuring a chain of sensitdtexebkteps, using multiple perspectives
on reality, having a rigorous approach for datdection and analysis, adopting

approaches to ensure validity and writing the repoa scientific manner.

3.2 The role of the researcher

Prior to the entry into the field, a qualitativeguiry requires a researcher to take up
naturalistic themes (Hoepfl, 1997), develop a lefedkills to adequately capture and
interpret data (Strauss & Corbin, 2008; Yin, 19844 prepare a research design
suitable for qualitative inquiry (Creswell, 200%).this study, the researcher adopted
naturalistic themes (identified in section 3.3.1he$ chapter) to avoid hindrance and
manipulation in agile development environments &hbillecting data from method
users and placing no prior constraints on reseauttomes on agile method adaptation.
A key aspect of gaining cooperation from case studgnisations was building trust
and rapport by explaining the purpose of the resgarhich was to learn from them
about agile method adaptation, and to identifyeagiethod adaptation factors and

explain then to the software engineering community.

Preparation to attempt this research was doneghroeading and understanding
literature on agile methods, study design, andystoethods and tactics which was
followed by presentations of the proposed reseatrto international doctoral
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consortia and a local annual post-graduate conderérhis preparation also included a
detailed presentation of the theoretical frameworl case study organisation. The
preparation helped the researcher to build the ebemge to understand and give
meaning to data and the ability to identify andasafe the relevant data. A flexible
research design was adopted allowing the reseaasheedata collecting instrument to
relate to a particular development environmentltect data and further investigate

any unexpected findings.

3.3 Method selection

Qualitative studies are used to answer questioostdbe complex nature of
phenomena that occur in a natural setting and etidt@ntative answers or hypotheses
(Leedy & Ormrod, 2001). In contrast, quantitatiese@arch enables researchers to count
and measure statistics of two types: descriptiveckvexplains quantitative data in a
summary form, and inferential, which draws meanihghd significant conclusions
from quantitative data (Gillham, 2000). With agitethod adaptation, very little
knowledge or understanding exists, requiring intdeépvestigation of the entire agile
development approach and product development emaeat to identify and
understand agile adaptation factors. Qualitatiueystvas more appropriate to
investigate agile adaptation factors from a fewcsssful agile development
environments having experience in adapting thale agethods and providing a basis
for future learning of agile adaptation factors.

Qualitative study enables the researcher to stayeted issues in-depth and to collect
data which are detailed descriptions of situatiewgnts, people, interactions, observed
behaviours, and quotations from people about thgeriences, attitudes, beliefs, and
thoughts (Patton, 1990). Hence, qualitative stugieside understanding of events,
situations, experiences, and actions of particgpanbrganisations including the context
within which the participants act, and processewbigh events and actions take place
(Myers & Avison, 2002). Quantitative methods reguine use of standardised measures
so that the varying perspectives and experienoes & great number of people can fit
into a limited number of predetermined responsegmaies (Patton, 1990). Quantitative
methods would not have enabled the collection tditkel information to provide
insights into individual context and reasons foking adaptation decisions. Qualitative
method allowed the researcher to make an in-deptly ®f agile production labs
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through observation and asking related questi@asning directly from the individuals
in regards to agile adaptation factors. Quantitastudy will be an appropriate way to
learn about the general applicability of agile ad#pn factors to agile software
development community, once these factors are figaged from a few successful

cases.

The selection of a qualitative approach for thisesrch was based on the understanding
that it was the most appropriate way to investigajiéee adaptation, on which very little

knowledge currently exists.

3.3.1 Qualitative focus
The themes of qualitative inquiry identified by téat(1990), listed in Table 3, were

applied to ensure the validity and rigor of thisgarch. They ensured an in-depth
investigation without any prejudice or manipulatmfmadaptation data collected from
the case study sites. These themes enabled aleregikarch strategy to establish

significant and compelling findings on factors thdtuence agile methods adaptation.

Table 3 Adopted qualitative inquiry themes

1. Naturalistic inquiry  Observed the development teams; understood andreotad their
development environment, adaptation and applicatfayile practices
without any hindrance.

2. Inductive analysis  This was an explanatory and exploratory studyftlces was to learn about
agile adaptation from the development teams withmpbsing any prior
expectations; asked method users legitimate opestigns allowing
adaptation factors to emerge.

3. Holistic perspective Investigation took into account the entire setfimgsoftware development;
methods, practices, tips, techniques, tools antdladla resources for the
teams. It enabled gathering data on multiple aspedhe agile approach.

4. Qualitative data An in-depth inquiry that produced thick descriptimased on direct
guotations by method users; they gave their petisigscand experiences.
Resulting description provides understanding oteagethod adaptation
without any judgment.

5. Personal contact andData collection done at the development lab; galiiect contact with the
insight team members, their development environment andadetpplication.
Provided the necessary insights to understand adadetation.

6. Dynamic systems  Expected the likelihood of unanticipated findinggs the prevailing
software development environment is dynamic. Néigtr@inquiry enabled
the researcher to investigate, describe and urdetstgile adaptation in sugh
an environment.

7. Unique case Two case studies are successful software develapmeses with

orientation international customers and competitors. Both sameessfully adopted an
agile approach; they provided rich information. Tingt level of inquiry
captured the details of adaptation of individualesa The cross-case analysi

S
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compared their method fragments and identified theéaptation factors.

8. Empathic neutrality This research provides understanding on agile atlaptfactors in its
complexity (not advocating any agendas), learmugh association with
development teams and by experiencing their mesippdication. Gained
insights to relevant data and took a unbiased steowards emerging
adaptation factors.

9. Design flexibility Adopted a flexible and iteia design approach; it enabled the pursuit of
new paths of discovery as the understanding oéagihptation developed.

Source: (Patton, 1990)

3.3.2 Case study approach

There are several qualitative methods for resesuch as case study, ethnography
study, grounded theory, and content analysis (L&@ymrod, 2001). However, no
research method is superior to others and the retblected to investigate an

information systems phenomenon is based on cukrewledge of the topic and the

nature of the topic being investigated (Benbasatd§iein, & Mead, 1987).

Case study, ethnography study and grounded theettyatds consisted of three kinds of
data collection: in-depth, open-ended interviewseal observation; and written
documents (Patton, 1990). This multi-source apgrdacdata collection, known as
triangulation, makes it possible to confirm if peigants actually practice what they
have said (Gillham, 2000) determining convergereesgiving credibility to the
patterns that emerge (Yin, 1994).

Ethnography study and grounded theory methods negenerating theory through
research data rather than testing or applying ittgasulated in advance, prior to data
collection and analysis (Dey, 2004: Linclon & Guh885). Case study research is
driven by prior development of theoretical propasis to apply, test or generate a
relevant theory providing a more scientific apptoéar the research (Yin, 1994).
Grounded theory requires no literature review piooresearch, no taping of interviews
and no discussion of theory before being writtetagér, 1998). Ethnography research
also does not require a prior model, emphasisiagrib theoretical model can explain

in advance the likely findings in a new contextsetiting (Yin, 1994).

These requirements of grounded theory and ethnbygrstpdy were seen as a major
obstacle by the researcher for conducting thisystlide researcher required prior

readings on agile publication (books and acadeiteiature) to have a good grasp of
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agile methods and to identify research problemsirdga theory or conceptual
framework to guide data collection and analysis erégal for this investigation, in
order to ensure the researcher’s confidence tg oaitrthis research and also for
providing confidence in the findings.

The content analysis method focuses on investigatity recorded (books, websites,
paintings and law) verbal, visual, or behaviouaahis of communication and requires
coding of material in terms of predetermined aretizely defined characteristics
(Babbie, 2007). No formal documentation on agilepddtion decisions was kept by
agile development teams, making it impracticaleésblely dependent on this research
method. However, an element of content analygsiisof the case study, ethnography
study and grounded theory methods to analyse at&l ioterview transcripts.

The case study method was determined to be theappsbpriate and best suited
gualitative method for this study, since the reslear investigated “how” and “why”
research questions (Yin, 1994). In particularlysecatudy method is particularly suited
to learn in-detail through an in-depth study oéw fsuccessful cases on a phenomenon
on which very little knowledge exists (Dube & Pa2603; Patton, 1990). Hence, case
studies are chosen for in-depth investigation efagile product development
environment and development approach to learn aduplet adaptation from a few

successful software development organisations.

Ethnography study also enables an in-depth stu@dycohtextual setting to understand
the day-to-day practical functioning of individudlst emphasises longitudinal
involvement (more than a year) to observe and ppkogriate questions (Walter,
2006). However, a long term continuous involvenfenbbservations at software
production sites was seen as hindrance by develupmeams in meeting their short
cycle delivery commitments. For this researchpdktover a year to collect data
through non continuous involvement. The groundedy approach requires theory
development to be repeated until the researchehesahe data saturation point for
theory creation from a new case. Grounded theomyoiee suitable for investigating a
single aspect of phenomena and if the researclseadwess to large pool of case studies
to sample from as the study proceeds. Given thedaa large number of local cases
and the motivation for a holistic investigationagfile approaches to identify and
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provide understanding about agile adaptation factbe grounded theory approach was

deemed not suitable for this study.

The case study method, similar to ethnography samdlygrounded theory enabled the
collection and compilation of rich data and detaitlescriptions of events, interactions,
observed behaviours, and direct quotations fronhatetisers through direct access to
the software production labs, allowing the researtt see and experience agile

method application (Donmoyer, 2000). This facietathe identification of the relevant

agile adaptation factors, which previously were kraiwn (Leedy & Ormrod, 2002).

The case study, ethnography and grounded theorpagipes tend to be idiosyncratic
(Stake, 2000). This research used an idiograplaittifalistic context) rather than
nomothetic (controlled environment) strategy toeistigate and collect adaptation data
(Fitzgerald & Howcroft, 1998; Lincoln & Guba, 200M0liographic research in
organisations required the researcher to be abdevikin the organisation’s culture
for a significant period of time to understand fgatar events, enabling rich data to be
collected. In the beginning, a week was spentelt ease study site observing the
application of agile methods and individual intéi@as in development environments

as daily routines were performed.

Observation allowed a significant understandingeam cultures, application of agile
method learning, various aspects of the methodgrfients) and their application, team
environments, the team resources, individuals aakienup of the teams, and the other

stakeholders, which were further investigated witbrviews.

3.4 Research design

A research design unfolds as the research pro@eebla sequential model is not a good
fit for a qualitative study since the componentshaf design need to be changed due to
new developments (Maxwell, 2005). Maxwell suggéists components for a research
plan; goals, conceptual framework, research questimethods, and validity.

This framework, known as An Interactive Model ofsRarch Design, was adopted for
this study with the understanding that it wouldrn@roved as understanding of agile

methods grew both through empirical data collecind newly published materials. As
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a result, sub-questions were modified as the reBeaacquired further understanding

of the agile approach through data collection.

These five components provided the guidelinesao phd conduct the various
activities and tasks of this research. Figure 3wshibe research design plan used for
investigating adaptation factors of agile methddee goals and research questions of
the research are addressed in Chapter one oh#sst The conceptual framework
component is addressed in Chapter two. This Chapldnesses the research

methodology and validity considerations.

3.4.1 Validity consideration

Validity with qualitative studies is defined as hawthful the research results are or if
research has truly measured what it intended tsuregGolafshani, 2003). Validity
consideration ensures the accuracy, meaningfulaesscredibility of the data
collected, conclusions and entire research (Lee@r&rod, 2001; Maxwell, 2005).
With qualitative inquiry, validity is dependent tme skill set, competence, and rigor of
the investigator (Patton, 1990).

The validity of qualitative research must be reteva the relationship between a
description of an account and something outsidbaifaccount i.e. the phenomena
under study (Maxwell, 2002). Ensuring validity malartain that there are no
alternatives or rival explanations for your resbdmdings (Huck & Sandler, 1979;
Maxwell, 2005). For this research, literature wasdito support the findings to ensure
no alternatives or rival explanations for the resledindings. Maxwell points out that
validity is not an inbuilt characteristic of a methused for data collection but relates to

description of data or accounts provided, or a @ion reached in a particular context.

This research adopted fallibilistic validity to ens reliability of the research findings,
which is the test to determine if the accounts eately capture the social phenomena to
which they refer (Schwandt, 1997). The suitabitifyusing the case study method to
investigate agile method phenomena is discussséation 3.3.2 of this chapter

explaining how this validity was achieved.

Another approach used to ensure fallibilistic vi#fidor this research was to ensure the
appropriateness and familiarity of the adaptatramiework (Yin, 1994; Marshall &

Rossman, 1999; Patton, 1990), which is discusstdddaita collection methods.
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Goals
- Provide an understanding about
adaptation of agile software
development methods.

Conceptual framework
- Fitzgerald's Framework for IS
Development Process.

- Literature on: agile organisations,
method adaptation, agile method
practices, agile method adaptation,
adaptation framework.

- ldentify the factors that influence
adaptation of agile methods.

A
A 4

- Highlight why adaptation of agile
methods is necessary to enable
successful development of business
applications.

- Highlight what creates the need to

adapt.
A
A |
1 1
! |
! |
! |
| Main research question ,
1
' - How does adaptation work in an agilg E
! approach? |
1
! |
' Sub questions !
' - How and why do political and '
! intellectual roles of methods influence 1
i the adaptation of an agile method? '
! |
1
' - How and why do organisational E
! factors influence the adaptation of an 1
| agile method? '
l :
! |
! |
! |
1 1
! |
! |
v L
Methods Validity
- Observation of software - Multiple sources for data collectiongi
development team triangulation of methods of data
] ) collection, Unobtrusive measures for
- Interviews with software observation.
development team members ) )
. - Natural (real-life) setting for the study
- Document analysis < > T
) - Extensive time in field
- Case analysis ) o
- Thick description
- Validation by respondent

Figure 3 Research design - based on Maxwell's (Rotislel

The other approach to ensure fallibilistic valid&yto identify the validity threat, which
is the way you might go wrong; the researcher arasreactivity (Maxwell (2005)
« Researcher bias happens when the researcher siecthat “stands out” to the
researcher or that fits the researcher’s existiegny or preconception (Miles &
Huberman, 1984; Shweder, 1980).

» Reactivity is the effect of the researcher on irdiials studied or the setting.
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The researcher had done substantial reading oa mgithods, agile applications, and

agile practices, which sometimes can lead to assangpabout how the methods are or

should be used in real software development enmgots. The researcher had

recognized this as a source of researcher biassactvity.

To counter these two validity threats the interviwestions were designed based on

observation of the two organisations’ software dgvment teams, ensuring that the

guestions were relevant to their agile practicésted in Table 4 are the strategies

applied in this study (Creswell 2007; Maxwell, 20@5urman, 1999) to ensure the

validity of research.

Table 4 Validation strategy

Validation strategy

Description

Natural setting

Process of inquiry

Intensive, long-term
involvement

Rich data

Data presentation

Rich, thick description

Data types

Respondent validation
and member checking

Discrepant evidence,
and biases
acknowledged

Triangulation

Interviews and observations were conducted in prbldis (work
environments). Non-manipulative, unobtrusive aad-nontrolling data
collection.

Data-gathering procedures explained in detail is1¢hapter.

Data collection activities took over 12 months. apd data from
different sources and situations within the setting

Long-term involvement aided by interviews and oliaton helped
collect rich and detailed data. Interviews withtjzgpants were recorded
and transcribed. All observations of events aragibns within the team’s
software development environment were noted.

Data presented clearly and in a format ready falyesis.

Provided description in detail. Readers could nmadeisions regarding
application of findings to other similar settings.

The secondary data (websites) clearly highlighted.

The case study report was given to study parti¢gpemvalidate their data
as well as any interpretation of data to rule awt misinterpretation.

Each case study was analysed to identify any giscitedata and biases
and if it would affect the conclusions on agile pt@dion factors. These
would have been highlighted for readers to judgedmaw their own
conclusions.

Multiple sources such as interviews and observatieere used to collect
data to explain agile method adaptation from eade study. In each of
these methods vulnerabilities were recognized ¢vgmt any bias in
collecting and reporting of data.

Source: Maxwell (2005), Sturman (1999) and Cres(2£l07)

An other strategy was to ensure that the reseasigal met four quality tests, which

were the construct validity, internal validity, extal validity, and reliability (Cook &
Campbell, 1979; Gillham, 2000; LeCompte & GoetZB2d.incoln & Guba, 1985;
Maxwell, 2002; Wiersma, 2000; Yin, 1994). Theseexplained in the next sections.
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3.4.1.1 Construct validity

Construct validity refers to the validity of con¢gpr categories that a theory or a
framework employed when applied to a phenomena (Wdx2002). According to
Maxwell, the theoretical concepts and categoried,their existing relationships enable

the creation and presentation of the reality oi@ymenon in a particular case.

There are many ways by which reality may be coosty these are objective reality,
perceived reality, construct reality, and creatslity (Lincoln & Guba, 1985).
Construct reality was the goal of this study.

Construct reality assumes that there are multgdditres for a phenomenon under
investigation. An infinite number of reality consttions might be produced. The
constructed realities must match the real entétgeslosely as possible. The reported
realities must be reinforced by society as a whglan accord (Lincoln & Guba, 1985;
Maxwell, 2002).

Three ways to increase construct validity are smsiltiple sources of evidence,
establishing a chain of evidence and having a dexfe study report reviewed by key
participants to get feedback (Yin, 1994). The npldtisources of evidence that were
used to collect data on various constructs forgtugly were interviews, direct

observations, and document analysis.

To establish a chain of evidence in the reporty@mpate citations were used when
guoting the actual data as collected from a doctimean interview or from an
observation. A database for this research usinglDAvas established where all data

collected were kept as described in the case gitatgcol.

Reviews of draft reports of both case studies weres to get feedback from both case
study organisations and peers. This enabled th@aonson of the views of the
reviewers with the researcher in terms of conchsidrawn about adaptation. This
process also enabled validation of the factualrmédion recorded for a particular case

study.

3.4.1.2 Internal validity

The trustworthiness of research findings is themeaterion to persuade audiences of
their validity (Gillham, 2000; Lincoln & Guba, 1985The notions of trustworthiness
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with research findings relate to the value placedhe finding (truth), applicability,
consistency, and neutrality related to internaidiigl, external validity, and reliability
(Lincoln & Guba, 1985).

The internal validity of the case study approacsuead that the results of the study
were seen as accurate and were interpreted wifideoce, helping to minimise other

plausible and competing explanations of a resulefgvha, 2000).

With explanatory case studies, before describimgcmcluding the relationship
between the constructs, a thorough investigatimuisl be done to establish if there
exists a catalyst between them (Cook & Campbell91¥in, 1994). The cause of the
relationship between the constructs must be idedtiff not, then the research design
has failed to deal with internal validity (Yin, 199

Another threat to internal validity is in regardsassumptions made regarding an event
that cannot be verified through observation but besed on interview and
documentary evidence (Cook & Campbell, 1979; YBBO4). The internal validity for

this case study research was ensured through oafiirasking the following

guestions; are the assumptions being correctly fddeve various alternatives and
possibilities been well thought-out?; does eviddimteor meet with other research?;
and are there possibilities for any criticisms (Yi894)? These questions were
addressed during data collection and analysisdarerinternal validity for this

research.

The pattern-matching tactic was also employed &ba @nalysis (Patton, 1990). Pattern-
matching logic compares an empirically based patteth a predicted one and if the
two patterns match each other then internal valiofitcase study is strengthened (Yin,
1994). For this research, each adaptation facttraradaptation framework was
predicted as an agile adaptation factor and comdpaith the empirical data that were
organised under it to see if they matched for loatte studies. Key literature on
adaptation was used to explain and link reseanthrfgs to ensure internal validity
(Marshall & Rossman, 1999; Eisenhardt, 1989).

3.4.1.3 External validity

External validity is defined as the extent to whilbh research findings are applicable to

the general population. Internal validity is a mnedition for external validity (Wiersma,
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2000). The research findings and results can omlgdmsidered to be applicable and

practical if they can be interpreted and seen astigal by individuals.

The threats to external validity are as followsestion effects, setting effects, history
effects and construct effects (LeCompte & Goet82)9The selection effect threat is a
mismatch between the construct and some of thetedlgroup being investigated. The
selection effect threat was dealt with by ensutireg the two case studies were rich and
relevant since they were using and adapting agieaaches for a significant amount of

time.

The threat of setting effects is where the rexflthe case study are a reflection of the
contextual issues resulting from the organisatiee&lip and cultural beliefs in the case.
The context in which each organisation has beeesitiyated must be provided for and
described for each case study for individuals teustand the reasons for the results of
each case study. The contextual issues are spdtirduoth case studies in Chapters

four and five with case study descriptions.

The history effects threat is where the uniqueohisal experiences may weigh against
comparisons for case studies. Historical effe€tny, would have been identified for
both case studies for the readers in Chapters % émdthem to draw their own

conclusions on the validity and reliability of thesearch findings.

The construct effects threat is where the congrsitidied may be unique to the studied
group. The discussions, presentations, and questidranswer sessions on the

adaptation framework with case study participa@atgegconfidence on the constructs.

Replication logic was applied to achieve consisgdgnensure reliability of the research
(Lincoln & Guba, 1985; Yin, 1994). Reliability washieved through the repetition of a

similar inquiry process for both case studies.

3.4.2 Reliability

Enforcing reliability ensures that the study issffeom partialities and inaccuracies
(Yin, 1994). Validity directly influences the quigliof the research but it does not
necessarily ensure the reliability of the resediraings (Lincoln & Guba, 1985).

Reliability issues were dealt with by defining aearch protocol (Lincoln & Guba,

1985; Yin, 1994) showing the steps and proceduraswere followed for undertaking
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the research to ensure that any other person paatréhe research as accurately as

possible.

The process used for the investigation of the adimpt factors of agile methods and all
the artefacts used and produced such as process nmtv data, transcribed data,
categories for data reconstruction and synthesisan easily be audited (Lincoln &
Guba, 1985). In addition, the case study databasedeveloped (Yin, 1994) using
NVIVO to ensure accuracy and easy accessibilitythaf stored information (Lincoln &
Guba, 1985).

3.4.3 Triangulation

Triangulation is the use of different and multiptaurces, researchers and theories to
provide confirming evidence (Lincoln & Guba, 1989)tiangulation is also a means to
ensure construct validity (Creswell, 2007; Yin, 4R9The concept of triangulation with
gualitative research is very important since ityites credibility and validity to the
study (Maxwell, 2005; Sturman, 1999; Creswell, 2(@atton, 1990). Hence, multiple

sources for data collection are used for this mebea

Interviews, observation, and document analysigedish Table 5, were the three
different data collection techniques employed fos tesearch. The interview method
was the primary method used for data collectionthetobservation technique provided
the researcher with the opportunity to understasiti base studies’ agile environments,
identify their various method fragments, and obseheir software development teams

in action.

The interviews only followed after a consideraliecaint of understanding was
achieved of both case studies’ agile setup. Therghtion technique provided clues

and information, which helped to revise and rewthi interview questions.

Document analysis, the secondary source of infaomagnabled the collection of
organisational and historical data related to edd¢he case studies from their Web
sites. According to Yin (1994) using multiple metisdo collect data enables a
researcher to address a wide range of historittaydinal, and behavioural issues.
Therefore, the findings and conclusions are deema&@ accurate and reliable when

multiple sources are used to collect data in aittizie inquiry.
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The researcher noted that the observation techmigsenecessary for this research and
without using it less would have been achieveag@ming and understanding the agile
approaches of both the case studies. This helgadlgto prepare and write up
guestions relating to particular aspects of a nethat was used by the software

development teams.

Table 5 Data collection methods

Data collection method Description

Participation observation Explained the naturéhefresearcher involvement. The agile
teams were observed in their production labs (nulogy-in-
action). Took notes and recorded events, behaviaudsartefacts.
Development teams guided the researcher on dagytpréctices.

In-depth interview Main method used to collect d®ased on observation of agile
product development environment. Used an intengeigde for in-
depth interviews. Questions asked in a systematic \mterviewed
more than one person, assembled an extensive tiwityijof
information. Had full cooperation from participat&

Document analysis Complemented interviews and @hten to collect data.
Information from company website and industry pecdgtiions.
Content analysed and validated with both case stoggnisations
to ensure reality.

Source: Marshall & Rossman (1999)

There are four types of triangulation techniqued #re normally used with qualitative
study: (a) data triangulation - the use of multipbeirces for data collection, (b)
investigator triangulation - the use of more thae cesearcher or investigator for data
collection purposes, (c) theory triangulation - tlse of multiple perspectives to
interpret a single set of data, and (d) methodagkdgriangulation - combining a
quantitative method with qualitative inquiry foesearch (Denzin, 1978; Patton, 1987).

It was not practical to employ all the four triatejion techniques.

Investigator triangulation was not possible fostlesearch due to the nature of this
study, which requires individual academic work afgb due to budget, and time
constraints. The researcher’s investigation ineydiure suggests that no other
comprehensive theory or framework relating to safemdevelopment methodologies
developed that could have been used for data ietitmon.

Hence, data triangulation was the most realisthrigque to achieve triangulation for
this research. The three sources enabled a conmzmighgerspective on adaptation

factors of agile methods for both case studies.
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3.5 Case study selection & context

According to Yin (1994) with multiple case studieases must be carefully selected so
that they either predict similar results (a litaigblication requiring 2 or 3 similar cases)
or produce contrasting results but for predictabsons (a theoretical replication
requiring 4 to 6 different cases). For this reskealiteral replication was chosen because
of lack of understanding on agile adaptation factblowever, with future investigation
theoretical replication would be critical to progid better understanding of agile
adaptation factors due to the nature and sizegilef software teams and their

organisations.

Two software development houses, one from New ZAdadad the other from
Australia, were used in this study. These two oiggions were selected because they
have been using agile software development appesdoin a significant period of time,
one since 2003 and the other from 2004. Most inadist, these two organisations had
experience in adapting their organisational, teachdevelopment structures including
development practices since their agile adoptiomamtain their status as market

leaders with their software products.

Another important similarity (required for literedplication) between two cases which
made them appropriate for this research was tithtwere in market-driven business
environments facing similar types of challenges eawpiiring adaptation with their

agile approaches to deal with them. Two cases adfieient, since an adaptation
framework (theoretical framework) was applied toleease study organisation to learn

and identify agile adaptation factors.

The selection criterion was that cases must haeptad an agile approach for at least a
year or had two or more agile projects lastingafgear while also having experience in
adapting practices, team structure, organisatistnatture, or role structure to deliver
an agile project. Locally, there were only a feganisations that had adopted all
aspects of agile software development approachaddexperience in adapting them.
Two other agile software development organisatisese approached for this study but
they pulled out in the early stages of discussios t their development commitments.
In addition, eight other local organisations shouvedrest in this study. However, they
were either exploring agile methods or were ornvtrge of making a decision on

whether to adopt agile methods. These organisatiens deemed not appropriate at
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that time for investigation to learn about agilethoels adaptation and a third significant

case could not be added for this research.

However, two software development organisationiviaigreed to be part of this
research provided an opportunity for in-depth stiedgollect data to identify and
provide understanding of agile adaptation factorsvhich no investigation has yet
been carried out. Such cases are referred to aktery cases because of their
significant experience in agile adaptation (Yin94}

There are two sampling strategies, probability darmgpused with quantitative study

and purposeful sampling- used with qualitative gt(Rhtton, 1990). However, the
selected cases for qualitative inquiry do not nedok a true representative of the
population, but must be information-rich to enadatein-depth study in order to learn in
detail the problem under investigation (Kuzel, 19@8tton, 1990). These two cases
were information rich since they had successfullymed and adapted agile approaches

allowing the researcher to identify and provide ensthnding on agile adaptation.

For this research, the trade-off was the depthuafyswith the breath of study, where a
wide range of agile practices from a few caseseratian limited number of practices
from a larger number of cases are investigatedd®,at990). Hence, this research
attempts to provide an understanding on a widegaaf@gile practice adaptation for the
software development community by using two calsesugh an in-depth investigation.

There are no rules for sample size in qualitativpiiry but the time-frame within which
the research must be concluded often limits thebmurof case studies that can be
investigated (Patton 1990).These two organisatimre determined sufficient enough
for an in-depth study to carry out and report #earch findings within the required
time for this study. This in-depth study of the tease study organisations experienced
the challenge for multiple site visits, which endgxwith prolonged data collection
from September, 2006 to January, 2008.

For this research, a small local sample size lianitee number of case studies that were
investigated to two rather than three (two or thoase required for literal replication).
However, the research design was done, keepingnd that this research could be
replicated with large number of cases. Most impulyain-depth investigation of two
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sites also provided a better understanding of reaBw individual site’s adaptation
decision making (Schofield, 2000).

Kuzel (1999) highlights the issue of the approgmnass of cases for a case study
researchi-or this research, the appropriateness of the aseswas assured by making
sure that the two organisations had the motivadiwch belief for the need to learn and

provide practical information and knowledge on agitlaptation.

The selection of the two cases was done throughphesence at the 2005 Agile
Conference held in Auckland, New Zealand. The mebes approached them to be part
of the research and both accepted the invitatidh thie view that the research findings
may help them to further improve their agile appftess. Both organisations were major
contributors to the 2005 Agile Conference wherg thresented their agile methods
which convinced the researcher that both orgawisathad a firm belief in the agile

way of developing software and were excellent ctisdy organisations for this

research.

According to Creswell (2007) the researcher mudtenaadecision about “who” or
“what” should be sampled, what form the samplintj take place, and how many sites
and people need to be sampled. In addition, K{i899) lists event, person, artefact,
activity, and time as various possibilities aswdat” could be sampled. One that was
of particular interest to this study was variousdividuals” with different roles,
responsibilities, and job titles involved directijth software development and

documentation.

The majority of these individuals from both theeasudies were software engineers,
who were the main source for information for thisdy. Others were director of
software engineering, engineering manager, prasiactagers, project managers,
product analysts, team leaders, technical leadalss and marketing personnel, quality
assurance manager, quality assurance engineepdjtysand technical communication
engineers. One of the case study sites had eigiitygassurance engineers (agile

testers) assisting their three software developrneamhs.

While it was impossible to interview all the soft@aand quality assurance engineers
from both the cases, interviews were conducted svithixture of individuals, selected
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by their job titles. These engineers were at legélgraduate, post-graduate (engineer

title), senior, and principal levels reflecting ithexperiences of software development.

3.6 Generalizing using two case studies

To give credibility to information produced and éxations provided, this research
employed a two-case study approach. This had giedi advantage of applying the
adaptation framework separately with two case sty to produce more persuasive
evidence, to have more vigorous study and providifigner basis for conclusions on
the adaptation factors of agile methods (Firestohterriott, 1984; Leedy & Ormrod,
2001; Schofield, 2000; Yin, 1994). This two-caselgtapproach enabled a multiple
perspective on the agile adaptation factors ideutiih the adaptation framework
(Creswell, 2007).

Qualitative research may involve the extension odification of a framework (Miles
& Huberman, 1984). For this purpose, it was appab@rto apply the adaptation
framework with more than a single case study teceemerging agile method
adaptation factors.

Sample size in qualitative inquiry is dependentrugie purpose of the inquiry, what
gives credibility to findings and what can be devith available time and resources

(Patton, 1990). For this reason, the typical csgsmatched the problem are selected.

Case study research requires no more than 4 @es ¢@€reswell, 2007). Replication
logic is applied to determine the number of caedsetinvestigated, which are two to
three cases for literal replication and betweem fowsix cases for theoretical replication
(Yin, 1994).

The case study generalization provides useful egpian of past data but not an
accurate prediction of future happenings and justigdes explanation of a phenomenon

which may be valuable in future for other organs (Walsham, 1995).

A single case is good enough for empirical testihg theory (Lee & Baskerville,
2003). Testing the theory in a setting allows galiEng the theory to that setting only
(Lee & Baskerville, 2003; Lee, 1989).

Generalizing from Theory to Description (Type TEn@mlizability) approach was

adopted for this research (Lee & Baskerville, 2008 two case studies were treated
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as separate units to apply the adaptation frametoattkeir individual product
development environment and to identify their adaph factors. Hence, two case
studies were deemed adequate for this in-deptlaraséo provide the necessary
understanding on agile adaptation factors.

The Type TE Generalizability was most appropriatetiiis study because of the nature
and purpose of software development. There weferdiit types and sizes of software
development teams, influenced by different factblexace, there could possibly be
different adaptation factors for software developtrteams and organisations. For this
reason, the adaptation framework was applied @rt@cplar setup to determine its

adaptation factors only.

3.7 Data collection skills

The strength of qualitative research is dependpohuhe researcher’s skill, intellect,
discipline and creativity (Patton, 1990). The flay items that were considered for
this study in preparation for data collection weesired skills, training, case study
protocol and pilot case study (Marshall & Rossmi&99; Yin, 1994). However, a pilot
case study was not possible because of the limitetber of cases available for this

study.

Yin identifies several key elements for researahkdts such as question-asking,
listening, flexibility, grasp of the issue and lawkbias as part of interviewing
techniques. The tactic used to ask questions iedotiocumentation of the questions in
advance to be asked. This guided the intervieweoliect comprehensive data, for
systematic data collection and to have focusedvie® sessions maximizing the
interviewee time (Patton, 1990). The relevant qaastwere constructed based on

observations of the methodology-in-action in theipigant’s production lab.

Listening was another of the essential elementseinterviewing technique used for
this case study research. This enabled observatitihre respondent behaviours during
the interview session helping to gauge the impaatpractice or its adaptation. It
allowed addition and modification of the questiomprobe a new issue or deeper into

issues but within the case study protocol.

Flexibility was the other element adopted with tf@search. Flexibility allowed for

minor modifications of the research design as wtdading developed through
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interviews. Changes to sub-research questions nvade as a deeper understanding of

adaptation factors emerged.

Getting familiar with the agile approach for softealevelopment including
prescriptive methods was the most important asgfetiis study. This familiarisation
involved reading published materials and booksettoaggood understanding on these
methods, especially how these methods differed fsamanother. Attending agile
methods conferences and seminars, and observdtiba two case study participations

production lab greatly enhanced the practical wstdading of the agile methods.

The other important aspect was getting familiahvtiite theoretical framework to be
able to ask relevant questions. A better understgnelas gained through discussion of
the adaptation framework with prospective caseyspadticipants. Discussions were
also held with the senior managers of the agileeigament teams of two case study
participations which had further helped the underding of the adaptation the

framework.

Another tactic employed was that a presentationdea® to one of case study
organisation’s agile development team regardingsthdy and on the adaptation
framework, which was also followed by question andwer sessions. This presentation
had further helped to understand the adaptationdveork and its relevance. The tactic
included a week of observation of their methodotogwgction in their production lab.
This case study innovation served as an alternadiaepilot study for gaining

familiarity and to ensure rich agile adaptationadabuld be available.

The study adopted the openness strategy of regatig unusual or contrary findings
to avoid bias reporting. Such findings were furtiscussed with appropriate
individuals from the two case study organisatiangdlidate the interpretation. It
allowed for reporting findings such as cost of clediactor with agile adoption for
individuals under the raise the profile of IS depent factor.

3.8 Study protocol

The study protocol involved creating proceduresifata collection and organisation to

facilitate analysis and report writing.

3.8.1 Data collection
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The primary source for data collection was therinésv technique. Observation was
also used to determine the individual(s) to intemwbn a particular practice or issue.
Discussions were held with the managers of bothgyaaiting agile teams to determine
the possible candidates. However, individual pgrditons were voluntary. Table 6 and
Table 7 provide a separate list of participantsnftbe two case study organisations who

took part in the study.

Table 6 List of participants from case study on&l@d&velopment)

Role in the agile Company experience asKey responsibilities

team at 2006)
Engineering 3 years experience with Responsible for all project deliverables of thdeagi
manager company but a total of team. Works closely with product strategy group and

15 years of developmentsenior executives of the company to determine new

experience including feature developments. Co-located and takes pait in

substantial agile the development activities of the agile team. Other

development experience activities include field trips (overseas clienesi,
working with sales group to host potential clieatsl
taking part in sales negotiations.

Senior product 15 years of developmentPart of product strategy group but work full-tinme i

analysts (was and product agile development team. Plan and manage product

product manager) management backlogs, write user stories (development-taskitewr
experiences with the acceptance test, test implemented stories, provide
company domain support for engineers and plan sprint cycles

Product analysts 5-6 years of Part of product strategy group but works full-time
development agile development team. Plan and manage product
experiences with the backlogs, write user stories, write acceptance test
company implemented stories, provide domain support and pla

sprint cycles with engineers.

Principal engineer 1 year with the companirovide team and technical leadership, and team
but 20 years of coaching. Provide input into vision plans. Taket frar
development product backlog and sprint planning sessions and
experiences including 6 scrum meetings. Implement user stories in sub-teams
years of agile
development experience

Senior engineers 6 or more years of Provide team and technical leadership, and team
development experience coaching. Provide input into vision plans. Taket jrar
with the company product backlog and sprint planning sessions and

scrum meetings. Implement user stories in sub-teams

Engineers 4 or more years of Take part in sprint and scrum planning meetings.
development experience Implement user stories in sub-teams.
with the company

Table 7 List of participants from case study twae{tievelopment)

Role in the agile Company experience as at Key responsibilities
team 2006)
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Director of 10 years of development Responsible for all project deliverables of the

software experience with the engineering department. Works closely with product

engineering company planning group and senior executives of the company
to determine new product developments. Co-located
and takes part in all the development activitiethef
team.

Product manager 6 years of development andPart of sales and marketing group, co-located and

product management works closely with project mangers and development
experiences with the teams; provides high-level requirements. Plan and
company manages vision and roadmap plans. Takes part in

design phase with engineers.

Project managers 10 years of development andin-charge of projects and are official team leaders

(became product project management Work closely with product mangers to implement
development experiences with the vision plans. Plan and manage product backlogs,
managers) company provide domain support, plan iteration cycles and

take part in daily stand-up meetings with engineers
As product development managers they also work in
field (product management function).

Principal engineer 7 years of development  Provide team and technical leadership and team
experiences with the coaching. Provide input into vision plans. Plan
company product backlogs and iterations, and attend daily

stand-up meetings. Responsible for product
architecture and enhancement of products.
Implement tasks in sub-teams.

Senior engineers 2 to 20 years of developmeRtovide team and technical leadership, and team
experience with and outside coaching. Provide input into vision plans. Plan
the company product backlogs and iterations, and attend daily
stand-up meetings. Implement tasks in sub-teams.

Engineers 2 or more years of Plan product backlogs and iterations, and attend
development experience daily stand-up meetings. Implement tasks in sub-
with the company teams.

Quality assurance 7 years of company Overall responsibility for quality of product rekess.

manager experience Works closely with project managers, product

manager and documentation team.

Quality assurance 2-4 years of company Test iteration builds, take part in design phase

engineers experience (backlog planning), support software engineers to

implement unit tests and coach them with quality
assurance activities.

Communication  Over 10 years of company Provide documentation for releases. Coach and
engineer experience provide information to the engineers on usability
issues. Take part in design phase.

Marketing 2 years of company Provide product information to the engineering team
manager experience (substantial Attend stand-up and design meetings.

marketing experience

outside the company)

The participants who took part in the study werdomated with their agile teams. Case
study one had made the quality assurance teamdadtan their agile adoption and
the documentation team worked separately from the@ielopment teams. The study

participants from both case studies were agile atetisers and were empowered to
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adapt their methods. Senior executives of both sagly organisations were not
requested for the interviews because of their Isgbgdules and field commitments.

Likewise, the usability engineer with case studg oauld not be interviewed.

The following were the interview instruments or kbgmes based on which individual
interview questions were formulated; product depeient prior to agile adoption; agile
method adoption, adaptation and agile culture;mptampractices; product backlog
practices; test-driven practices; development s¢&gms, roles and skill set; short
development cycles and project sizes; integratrantres; code development practices;
domain knowledge support; development tool sup onpowerment and productivity

practices, training and learning practices; androamcation and interaction practices.

Each interview session was planned for an houraanaidditional session was scheduled
if an interview was not completed in a sessioreriiew sessions were held in the
meeting rooms at the production lab of the casgygparticipants. In total forty sessions
were held per case study organisations. Table 8abt& 9 provide a separate list for
the two case study organisations indicating nuroberterviews held with each

participant.

The requests for interviews were made through theagers of the agile teams of two
participating organisations. A timetable for intews was agreed with both
organisations. Initially, it was planned that alldrviews were to be done within a six
month period. However, this was extended to oweraa because of the changes in

product development commitments of both teams.

The following principles for interview technique keeapplied as suggested by Marshall
& Rossman (1999), Yin (1994) and Patton (1990)eAsstructured interview method
was used allowing the interviewees to explain thedthod practices. Observation was
used to see methods in practice (achieved dateytriation). The best possible
informants were used and interviews focused on oteginactice rather than personal
belief. Questions were formulated as single questimterviewees were informed of
their right not to answer any particular questiogytwere not comfortable with.
Participant anonymity was also ensured. The impacdheir work schedule was
minimised by having interviews early in the morranate afternoons or during lunch
time (as convenient to the individual), and limjtithe interview sessions to one hour at

atime
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Secondary sources for data collection were alsdareg. Interviews done by company
executives for business publications and madeaailon the web were also used.
These were validated with the team manager. With base study organisations, it was
also agreed that the case study report ratheritisndual interviews would be
validated to minimise impact on their developmesrhmitments. Agreement was made
on recording of interviews and individual consemiswaken before a session began.
These recorded interviews were later transcribedoRling enabled accuracy for data
collection and to be more focused on the intervee(®atton, 1990). However,

important notes or emerging questions were notedhdiuring the session.

The interview questions were knowledge questiomsiatheir agile product
development environment, development practicegalated adaptation. Interview
questions also included background questions ngjadi their organisation and previous

development environments and development probl&atgn, 1990).

Prior to an interview session all questions weeslrand revised. Questions were also
read out to colleagues to ensure their clarity. Argbing or follow-up questions

resulting from the previous session were included.

Table 8 Number of interviews per participants atecstudy 1 (Akldevelopment)

Role in the agile team Number Interviews per Total interviews
interviewed Individuals

Engineering manager 1 9 9

Senior product analysts (was 1 2 2

product manager)

Product analysts 2 2 4

Principal engineer 1 5 5

Senior engineers 6 2 12

Engineers 4 2 8

Table 9 Number of interviews per participants aecstudy 2 (Meldevelopment)

Role in the agile team Number Interviews per Total interviews
interviewed Individuals

Director of software engineering 1 7 8

Product manager 1 1 1

Project managers 2 3&4 7

(became product development

managers)

Principal engineer 2 2 4

Senior engineers 4 2 8

Engineers 2 2 4

Quality assurance manager 1 2 2
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Quality assurance engineers 2 2 4

Communication engineer 1 1 1
Marketing manager 1 1 1

3.8.2 Data organisation- case study database

A process was adopted to create a repository féhhe@ldata collected for this research.
This repository facilitated systematic organisawdmiata from various sources into
categories to scrutinize data and make sensd©@faswell, 1998). Systematic data
organisation established a chain of evidence lopkesearch question, empirical
evidence and analysis approach used (Maxwell, 2006pIn & Guba, 1985). This was
done to ensure research validity.

Each interview was tape recorded, labelled (givenraber and job title) and
transcribed. The transcribed interviews were sagehllicrosoft Word documents using
tape number and interviewee title. This labellilgvaed for quick access to the
appropriate tape to validate transcription withiau8eparate folders were created for
two case study organisations to save the transtiitierviews as Word documents.

Any other relevant information (electronic) was kapder respective folders.

3.9 Unit of analysis

The unit of analysis to investigate agile adaptatias identified as the agile
development method. The main item that helpeddkearcher to decide and define the
appropriate unit of analysis was based on whatdbearcher was able to say about the

investigation at the end of this study (Patton,d99

The choice of the agile software development metsthe unit of analysis was based
on the main research question. The research goefifned the focus of this
investigation to explain and provide understandifithe factors that lead to adaptation
of these methods.

For this research, it was expected that the agéthods used by development teams
would be different, influenced by different factof$e primary focus of data collection
was on the factors that affect method adaptati@niagile software development
environment. Key individuals directly involved wigtoduct development were sources

for information on these adaptation factors.
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3.10 Data analysis

Data analysis enables a researcher to scrutingzdata to make sense out of it, rule out
any other possible interpretations, and to putttegyeappropriate conclusions (Miles &
Huberman, 1984).

There are several approaches for data analysisasuiohilding case study data
favourable for statistical analysis, creating apkate of categories, recording the
frequency of different incidents, doing statisticalculations to determine relationships,
and using methods to classify information (Milesi&berman, 1984; Pelz, 1981). Yin
(1994) suggests using the theoretical propositibasare used to investigate the

research problem.

This study employed the theoretical propositiongragch using the adaptation
framework to guide data analysis involving applythg adaptation framework to
identify agile adaptation factors. The data analysvolved describing the data in a
meaningful way by using adaptation components ifledtin the framework including
the background of the case study to answer “howdnd research questions, which

were the sub-questions to the main research queabiout agile adaptation.

This study used the coding scheme approach (Cres98K). Chapters 4 and 5 present
the two case studies using meaningful descriptata,deferred to as “thick

description”, for the reader to understand andréovdheir own interpretations (Denzin,
1978; Patton, 1990).

This research used the Nvivo software tool (quahsanalysis tool) to organise and
analyse the large amount of data. Separate prdfders were created for the two case
studies. This was done since each case study eatedras a single unit for making
generalizations. The transcribed interviews anemihformation saved as Word

documents were imported into Nvivo.

Nvivo allowed the organising of data into varioagegories based on the adaptation
framework (theoretical framework) and using newpaton categories as they
emerged by enabling data to be merged from difte¥eauments. Nvivo also allowed

the flexibility to rearrange data as analysis pealssl and as new categories emerged.
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For each case study, data was organised and atatysategories according to
Fitzgerald’'s (1998) adaptation framework (Figurai&@ng methodology-in-action,
development environment (organisational) factoveriofactors, and covert factors and
their sub-categories. An additional category, camydaackground, was included and
further sub-categories emerged as analysis prodedtese are identified in Chapters
four and five. Similarly for methodology-in-actidarther sub-categories emerged as
analysis proceeded, which are also identified iagiérs four and five. Figure 4
identifies the four main categories adopted frotzdgérald’s adaptation framework
(methodology-in-action, development environmentdes; overt factors, and covert
factors) which were used to organise and analyse Bagure 4 also includes the
company background category and the sub-categasgciated with methodology-in-
action, which emerged during analysis.

The template used to collect data, to provide sas#ty description and to do analysis is

based on the adaptation framework. Hence, a singtkel strategy is used.

The use of multiple models or theories requiresoaendemanding research design for
different types of data collection (Allison, 197While this approach is often regarded
as providing more accuracy and explanation of @dng events, often it leads to
awkwardness and unsatisfying results (Langley, 1888 development of a complex
theory (Eisenhardt, 1989).

Besides, the results are complementary when melitiddels are used (Baskerville &
Pries-Heje, 2001). Hence, the single model wasiderexd to be most appropriate to

identify the agile method adaptation factors asieately as possible.

The use of a single model does not overwhelm antuse the software development
community with different models, and with non-preat and varying constructs.
Fitzgerald’'s adaptation framework provides congtrand an analysis model, both
relevant to theory and practice; it is an empihcgtounded framework. This enables
research convergence, hence achieving both thealratid practical contributions
(Markus, 1997), while maintaining simplicity (Eideardt, 1989).

Description and interpretation are two differerskis interpretation activities followed
after describing all the data in a meaningful wagt{on, 1990). Data interpretation (in-
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case and cross-case analysis) answered the maarecegjuestion “how does

adaptation work in an agile approach”.

Patton points out that interpretation involves akphg the findings and attaching
significance to particular results, and putting@ats into an analytic framework. The
pattern matching technique was employed to expharadaptation factors identified
through empirical data using the key adaptati@rdiiure. This was used to confirm the
internal validity of the research (Yin, 1994; Patt@990; Eisenhardt, 1989).

Creswell (1998) suggests that data analysis isral getivity (refer to Figure 5). This
approach emphasizes that data analysis shouldhitaKellowing steps: (a) data is
organised (b) data is scrutinized to make senge (@) data is classified according to
identified categories, and (d) synthesis- integratsummary that may include tables,
figures etc to interpret the data. Using the apginadescribed by Creswell, data analysis

was done in a systematic manner as shown in Figure

Profile of Development Environment

4 Shape

Methodology-In-Action
- Rationale for adaptation

Company Background
Product development
Culture for improvement - Adaptation responsibility
Move to agile approach

- Adaptation process

Influences

Overt/Intellectual Roles of Methodology Covert/Political Roles of Methodology

Figure 4: The main categories used to organiseaaatyse case study data.

103



5. Report writing

4. Synthesize
Data interpretation, explaining th
findings on emerging patterns

<

D

3. Classify
Categories data according to
identified components of
Fitzgerald’'s framework

2. Scrutinize
Make sense of data

1. Organize
Create database

Yavave

Create meaningful description o
data
Raw data

Figure 5: Data analysis approach based on Cre$4898)

The identified steps for data analysis were apgdirstito write up individual case
studies and in-case analysis for both case stughn@ations. The in-case analysis
identified and explained the adaptation factor@sS+case analysis provided a
perspective on agile method fragments and pradinagsare employed by the two case

study organisations.

Patton suggests two tests for components useddgar&e data: (a) internal
homogeneity- the extent to which the data thatriggan a certain category fits together
in a meaningful way and (b) external heterogengitg-extent to which the disparity

among categories is bold and clear.

If a large amount of adaptation data was not ableetclassified into any of the
categories of the theoretical framework, it wousé indicated a fault in the category
system (Guba, 1978). According to Guba it wouldhthave required working back and
forth between the data and classification systewetdy the meaningfulness and

accuracy of the components and placement of datamponents.
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To flesh out the patterns, Guba suggests the follpwa) build on information already
known, (b) make connections with different inforioat and (c) recommend and
confirm new information that will fit in. Pattod990) suggests that this process
finishes only when it is deemed that: sources fafrmation have been exhausted, new
sources lead to redundancy, and the investigadaissb go over the boundaries of the
guidelines used for analysis. These tests, listéithble 10 were applied to check for

completeness.

Table 10 Test for completeness

Tests Description

1. Integration Internal and external plausibility: (a) internalividual components
that identify different types of adaptation factsh®uld be consistent
and (b) external- the set of components shouldigeothe complete
picture of the adaptation of the agile method.

2 Inclusive The components should be realistically inclusiveadiptation data
that has been collected- the components of theefinaork should be
able to match adaptation data from all cases tileb&vinvestigated.
The other test is to match the components withatfie adaptation
research questions and if there appears to beegiecies between
these two then the adaptation information aboueagethods will
be deemed to be incomplete.

3. Replication Similar analysis results should be achieved bylardndependent
capable investigator. The judgment that componeftise
framework, that identifies adaptation factors, ma&ase and data on
adaptation has been appropriately classified iat@ibus components
is important.

4. Credible The complete set should be convincing and realisttbe
participants who provide the adaptation information

Adopted from Patton (1990, pg 404)

3.11 Quotation and description policy
Once relevant data was organised into various ocateg they were reduced to use them

as quotes to identify and describe adaptation fadto each case study. Prior to
reduction of data the researcher thoroughly readitita organised under each category
to gain clarity and to eliminate any preconceptomias. This required reading the
interview transcripts and in some cases listerontipé taped interviews to cross-check
the interpretation. The following steps then wesedito reduce the data and to write the
description of the adaptation factors: (1) lodatg phrases and statements that related
to an adaptation factor, (2) interpret the meanofgbe phrases and statements, (3)
scrutinize the meaning of what they reveal aboatatiaptation factor, (4) write the
related description and support it with quotesoedl data) and (5) get review and
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feedback on case description from the respectise sady organisations to ensure
accuracy of the interpretation. As a result, a mgi@mnge was made to the background

description of a case study organisation.

3.12 Study confidentiality

A non-disclosure agreement was signed with botk sagly organisations to protect
their identity. This was to protect any sensitimeormation relating to their technical
knowledge of products and on personal data sucknasneration packages.

The non-disclosure agreement was an importantrféatahese two organisations
agreeing to be part of this research. Thereforg résearch has adopted fictional
names; Akldevelopment for case study one and Meldement for case study two.
These names were agreed upon with the two partilcgparganisations.

As part of the non-disclosure agreement, the dasky seports were validated by the
respective organisations. As a result minor chamgae requested by both
organisations which were incorporated. A copyheffinal thesis will be delivered to
both.

3.13 Case study report

This research adopts a single narrative to desauitayse and report the two case
studies separately (Yin, 1994). This format haslmopted considering the audience

for this report; academia and the software develpgrmmommunity (Patton, 1990).

A linear-analytic structure was adopted; a commuh tandard approach for writing
research reports (Yin, 1994). Hence, the followghgpters are the different parts of this
thesis: chapter one- problem identification; chapt®- literature review; chapter three-
research methodology; chapter four- descriptiocase study one; chapter five -
description of case study two, chapter six- in-aasaysis of case study one and two

and cross-case analysis; and chapter seven- camdwend future research.

3.14 The study (methodology) model

The study model, represented in Figure 6, idestifie main phases of this research.
Understanding the background to the research problas done through the literature

review. The literature review also helped to idgritey literature on agile adaptation
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and work processes including an appropriate adaptilamework. This enabled the

formulation of research questions.

Presenting in departmental conferences and semandrsiternational doctoral
consortia facilitated the review and refinementesfearch question and further

exploration of adaptation literature.

The research question led to the adoption of tke study method as the research
methodology. Discussions with possible case stadiiggppants on the appropriateness
of the adaptation framework also assisted in ifiginty appropriate case study

participants.

The case study protocol was developed and docunhémtélata collection using
multiple methods. The study protocol was appliedriganise data in the research
database. Separate case study reports were wrasad on the adaptation framework.
In-case analysis and cross-analysis were done logstiet adaptation framework.
Finally, the study conclusion identified the ad@iptafactors of each case study.

3.15 Summary
This chapter provided a detailed description ofrtteghodology used for this study and

provides information on the appropriateness ofgisiigualitative case study research
method. This chapter also includes the researdgrdasd measures taken to ensure

research quality.

The next chapter presents the first case studihisresearch.
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Background to the research

VY

Literature review

Theoretical construct

Key literature on adaptation, Prese
adaptation framework (conference)

A 4

A

A

A 4

Identify case studies —
minimum one year of agile
adoption

A 4

Research question

A

4
A 4

Selected case studies

Sign non-disclosure agreement

Present adaptation framework- question an
answer session

Explain nature of involvement, individual
perticipation voluntary

Study protocol

hour interviews

Data collection- request for interviews throughmteaanagers, one

Data organisation- transcribed interviews savedas documents,
separate file for each interview, separate folémrsases

A
A 4

A 4

Qualitative data collection using multiple sources-
observation, interviews, company websites, industry <
publication; Single researcher

A
A 4

Research database
Data organisation; import notes and|%
documents into Nvivo

A
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Case study reports
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Data analysis
In-case analysis, cross-case analysis, pattern
matching and explanation building

A

\ 4

A 4

Conclusions

Figure 6 the study model showing the research ndetbgy
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Chapter 4: Akldevelopment case study

This chapter presents the Akldevelopment case stidst, the company overview is
provided. It is followed by discussion on Akldevgioent’'s agile method adaptation.
The data used to construct the case study werectedl through a series of interviews
held at Akldevelopment’s development centre in Aacl. Other sources of
information include the company website and onintistry publications about

Akldevelopment and its software products.

4.1 Overview

This section provides information on Akldevelopmeiiusiness background, its past

product development environment and its agile adopt

4.1.1 Company background

Akldevelopment is recognised as one of the forenmbdstnational software vendors
with its highly strategic customer management pcbdeounded in the early 1980s in
Auckland, Akldevelopment started off as a computerdor. In 1987, New Zealand
was the first in the world to deregulate its enesggtor and Akldevelopment quickly
seized the opportunity to develop a strategic lmssrapplication for customer
management for companies entering the deregulaekiem

Akldevelopment became the domestic market leadgyrfuviding customer

relationship management software. This product ptegided the company with a great
opportunity to enter international markets, as goveents worldwide started to
deregulate similar market sectors. The abilitydmpete extensively in the international
marketplace led to the company opening officeténlinited States, Australia, Canada,

and the United Kingdom.

The substantial growth in the US market led the gamy to shift its head office there in
2002, close to its major customer base. Continpnogluct success was dependent upon
their ability to interact with clients to discovand understand their requirements, and to

deliver innovative products.

The executive management structure of the comagy follows; Chief Executive
Officer, Chief Financial Officer (leader of the éince department), Chief Technology
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Officer (leader of the engineering department),SédPes and Marketing (leader of sales,
marketing and product management teams) and VR@estSolutions (leader of
technical support team) (Figure 7). The Aucklaniitefis their product development
centre. When this study began in 2006, Akldevelatrhad about 170 employees and

nearly eighty percent of them were software enginggersonnel.

Figure 7 the executive management structure of @&ldtbpment

Chef Executive Officer

Chief Financial VP Sales and VP customer Solution Chief Technology
Officer Marketinc Officer
Finance Sales and Product Technical support Software Engineering

Unit

Departmen Marketing Managemet Unit

Akldevelopment has some of the world’s largest omapons as its clients. Its clients
have a customer base in the millions. One of ientd was signing up to a thousand
new customers per day - thus product scalability @r@e of their prime quality
concerns. At present, Akldevelopment’s productdwggrown the local market
requirement (a customer base of only hundredsaefsdinds) and New Zealand

companies are regarded as relatively small usdiseofproduct.

Akldevelopment’s product suite enables large cafpons to set up automated
customer management systems. It is recogniseddugiry experts to have a
competitive advantage in scalability and flexilyiNtith new technologies, ease of

integration with legacy systems and speed of implaation.

Akldevelopment works closely with industry leadiiimgns to ensure that they gain
recognition as the vendor of the best software yeboh major international markets. In

their list of global partnership networks are IBlRideOracle.

Akldevelopment was placed on the Software 500 B22@ list compiled annually by

Software Magazine to rank the world’s foremostwafe providers. The company
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records show that it had a revenue growth of 15@%tgacing its major competitors.
The industry specialists selected Akldevelopmert wWiree others amongst 50 similar

organisations as the leading vendors in the madap

Akldevelopment’s mainstream business is focusedgrowing their product suite by
adding innovative features and increasing its céipab with emerging technologies to
manage extremely large number of customers. Thainstream business also includes
continuous enhancement of product quality in ase@ah as usability and performance.
Their product delivers business value by cuttingnticosts through reduction in staff

training time, increasing staff productivity andgroving customer satisfaction.

4.1.2 Product development

With a small development team, Akldevelopment dewetl and sold its first product to
a local company in 1987. The development successattiabuted to the company

hiring individuals with extremely high technicalilkk In 1995, their development team
implemented a self-service feature for their pradiased on internet technologies,
making Akldevelopment the first software vendontake such a feature available with
a customer management product. Such success $edbstantial growth of its
development capacity. Despite shifting its headceffo the United States, the company
maintained its production lab in Auckland. In 208&]development had 300
developers based at its Auckland Office, organisamseparate development teams.
The following comment was made by the company’eMreesident Development in

2003, for an on-line publication with regard toitrengineering talent.

New Zealand is the right place ... high calibre oflople located here. It is their expertise,
teamwork, motivation to succeed and global awarettest differentiate us on the world stage.

(Vice-President, Development)

As the business grew, Akldevelopment boosted tterelopment capacity. While high
calibre engineering talents were sought both lgaaild from overseas, Akldevelopment
had also put a strong focus on recruiting taleiifegraduates from New Zealand
universities. The company had established a stasagciation with one of the leading
universities in Auckland since the early 1980s.

Strong technical graduate base within New Zealanddaptability and coherent and eloquent

english communication [skills] ... those are advaat us. Staff are recruited and brought to
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the centre from around the world ... maintains strieg with New Zealand educational

institutions. (Organisational Development Manager)

Next, some of the key features of Akldevelopmepést product development
environment are described.

4.1.2.1 Specialised-skilled individuals
The earlier development work was guided by thedifele development approach.
Later, most of their teams opted for the Rationaifigd Process (RUP) development
method with specialized roles. They had a cleaarsgion of duties amongst the
engineering individuals in teams, with the variguis titles reflecting the tasks that an
individual was responsible for. These roles wemgmt managers, architects, analysts,

designers, programmers, technical writers andreste

We had project managers, architects, analystsgyiles, implementers, technical writers and

testers ... heterogeneous team. (Engineering Manager)
Akldevelopment expected their development teanspémdily react with innovative
product features to meet individual client needsachieve this, the company not only
focused on growing individual technical skills lal$o emphasized team work; the
ability to work with others within the company aexternal collaborators was very
important. Akldevelopment facilitated engineer esyp@ to new technologies through
frequent visits of teams from IBM and Oracle, irtthg the clients. Engineering
individuals were also provided with the opportunidywork worldwide with the
implementation teams at the client sites. The falhg comment was made by the
founder of the company for an on-line publication.

Leverage innovation and teamwork retain the development centre in New Zealand wiere
can draw on innovation ... as we push into new céemtour people can travel and grow with

the company ... [gain] experience ... developing theiskills. (Akldevelopment Founder)

Some key business roles emerged at Akldevelopnuehtas sales, support, marketing,
and product management. These roles required deptir knowledge of their product.
Of these three positions, the product manager®tame important to the development
function. The product manager role at Akldeveloptteak responsibility for

identifying the market requirements for current &mdre products through market
research and external stakeholder collaborationsabso for the writing-up of the

project specifications.

Product managers do research, find out what théiresgents are and what we need to have in

the product ... talking to current customers ... ourstgtants ... read the xxx magazine ...
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articles ... read papers ... spend months out in td,fdo things like conference calls, shows

and tells. (Product Manger)

4.1.2.2 Large development teams
The development effort at Akldevelopment was orgdhiinto project teams. The
number of teams had varied over the years. At argngime, Akldevelopment had
between six to ten teams working on different ptgeSome teams were assigned to
customize the product for their clients. At Akldemment, the number of individuals
in a team was based on the project size. Theydngd teams with each having a team
membership of up to 15 development individuals.d&kielopment had a pool of
engineering managers and they were assigned t@ldadelopment team and the
project the team undertook. Mangers made surdhbatteam’s delivery commitments

were met.

Team sizes were between 6 and 15 depending ondfecp We didn’t have project managers

... called the guys engineering managers ... 11 of tt{Emgineering Manager)

4.1.2.3 Quality assurance team
Akldevelopment had a separate dedicated qualityrasse team for undertaking
manual testing to ensure the extremely high quahiy completeness of their new
product features. The quality assurance team pedve@rtification for the functionality,
usability, reliability, performance, and scalalyildf their products. They made certain
that Akldevelopment’s product was compatible witidl @&an smoothly on a client’s
hardware and software platforms. The team raisedtiality standards of their
products, enabling Akldevelopment to launch itsdoici into international markets with
their specific needs.

There were about 10 testers in the QA team ... whoteh of testing at the end before product

release. (Engineering Manager)

4.1.2.4 Documentation team

Similarly, a separate documentation team was eskedal, mostly for the production of
technical documentation; it developed manuals anid® support for their software
product. It was not practical for Akldevelopmentedicate a technical writer to each
development team since the company had a majasekevery eighteen months. This
small team was sufficient to handle all their doemtation work. Akldevelopment
considered documentation an integral part of theftware product that enhanced its

overall quality.
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Had technical writers ... there were about 4 back tbee person full-time and the rest

contractors. (Engineering Manager)
4.1.2.5 Development challenges

Akldevelopment’s engineering teams always had so@aer development challenges.
One was to keep up-to-date with regulatory changdgferent international
marketplaces; these were the emerging requireménystegulatory changes had to be
captured as requirements and related featuresegpdamediately. Some of the new
regulations were mission-critical having huge lesyad moral implications for
Akldevelopment’s clients. The continued distinctmmAkldevelopment’s product was
dependent upon their capability to identify and lenpent solutions for all the related
regulatory change scenarios.

Keeping up with regulatory change ... anything treggibad, people dying ... our systems have

coped with that particular scenario ... not a ne@nstio ... but they alter the regulations

slightly it has different impactgProduct Manager)

Another development challenge was providing fordpic adaptability to deal with
emerging technologies. The advances in communitégichnology provided
opportunities for customer management systems todoeporated with new tools
offering higher levels of performance. To maintasnleadership in the marketplace,
Akldevelopment needed to provide for product adaipta with emerging tools to

create major benefits for its clients.

Making sure you can flexibly deal with communicatitechnology ... things like what used to
require you talking to a person can now be doneutjin IVR [Interactive Voice Response]

systems.. that’s a very important one. (Product Manager)

With regards to emerging technologies, adopting sexlsices architecture posed
another development challenge. This required detigestrategic product capabilities
such as features to link the client’s businesstfanavith an appropriate third party
concern. This kind of product capability enablesirtislients to access the customer
information enabling them to make sound businessi®s and to cope well in a
modern economy driven by technological advancel asanternet banking.

Credit checking customers ... know up front if theyyot to turn someone down ... no point

signing up someone who is not going to pay the bill getting that sort of thing early enough

... heeds to come through your web services as wellla (Product Manager)
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A further development challenge that emerged aues ait Akldevelopment was the
lack of local customer collaboration on new feasukldevelopment had mainly off-
shore clients (their product became too big foalarganisations), the easy access that
they previously had with local clients ceased. Tad an impact on the engineering
team’s ability to acquire a first-hand understagdihthe actual needs of the end users.
Previously with local clients, the development induals spent time at the client-site.
This involved doing consultation or technical suppeork to get experiences of the day
to day business activities of clients such as faskd were carried out, knowledge of
the different user roles and the ways of thinkisgaziated with each user role. Hence,
the engineers understood the needs and prioritielgeats much better.

Had New Zealand clients, spent a lot of time withnh ... changed to having off shore clients,

our engineering pool got less exposure to the tdienthere is a big gap in comprehension.

(Senior Product Analyst)
4.1.2.6 Methodology adoption

Akldevelopment’s development teams had always qitedito adopt an appropriate
method that best suited their work and for overcwnthe challenges that they
frequently encountered. From the team’s perspediedevelopment method was
important since it made their work more visible arahsparent, helped to determine the
resource requirements at various points during firejects, and enabled them to meet
quality standards and productivity requirements.

Methodology has to address ... an upcoming releasean.tell people exactly what will happen

... identify the work that needs to be done, the scopmber of people needed ... estimation,

who should be participating in which activity ... tefig roles ... identify tools fit ...techniques

fit ... figure out, should we be doing or avoidingteén things. (Engineering Manager)
The method adoption decision was entirely lefti development teams, where senior
individuals played a significant role in making tha@option decision. From the
Akldevelopment perspective, the development teaastt deliver against an agreed
upon set of features, regardless of the developmettiod being used, and were judged
based on delivery and the quality standards of fireduct.

We choose whatever is suitable for our needs ..dfifhot perform, would certainly lose that

freedom ... as long as we deliver good results, taose whatever we think is appropriate.

(Engineering Manager)
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4.1.2.7 Development problems with their method

Akldevelopment felt that their development prodead some issues that were

impacting product development. Listed below are ofvthe major ones.
4.1.2.7.1 Unreasonable schedules

With their structured development approach, thggotdeams were usually not in a
position to determine reasonable estimates to ragatelivery commitments. This was
normally experienced by the teams when dealing sagtomer change requests as they
had fixed engineering resources for new projecshEsuccessful sales deal at
Akldevelopment was subject to major customisat@iten it was based on a fixed price
and get out clauses, adding extra pressure omtiire®ring teams to deliver a
customized product within the agreed timeframe.

Certainly pressures meeting customer demands ...ssdehhere’s multi hundred hours change

requests ... that itself adds pressure, have teatdlose changes ... thousands of hours of

costs. (Senior Engineer)
4.1.2.7.2 Undesirable requirement definition process

Another major development problem which Akldevel@minfrequently encountered
with their structured approach was that it wouldalky take longer than expected to
document the requirements and get them reviewedewoelopment. At
Akldevelopment, it required producing upfront tllldwing documentations prior to
any implementation; the user requirements, thetfonal requirements and the detailed
design specifications. In addition, rigid requirerhdefinition and design phases
created issues for incorporating any requestsefuirement changes.

More requirements change, harder to implement .enafew requirements come up. Spend a

lot of time documenting requirements up front ... aogrup with a solution ... then the design,

and coding ... through all of that there is an addtibf review in things ... all becomes very

inflexible. (Product Manager)

4.1.3 Culture for improvement

As a highly innovative company, Akldevelopment wlaisen by a culture of trying to
maintain its status-quo as a market leader. Theyl@hve some major competitors. As
result of development challenges and problemscesida was made by their senior
executives to improve the technology used for theduct development. In particular,

an improvement to the development approach wasedesiat would lead the company
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towards having more frequent product releases, aviogpprove the overall quality of the
product without severe overheads and with gainkamroductivity levels of their
engineering individuals. Akldevelopment also reargd that the way forward for any
future product growth and development was dependgeor the readiness of the
company to adapt to the changes happening inltisiness environment and as result
of technological advancements. This required thei@ifor accepting change and
having the ability to adapt faster than their cotipes.

You need to step ahead ... have some very good cdorget. moving forward ... need to

market and propose a good solution. (Product Majage

Introduce a culture that is built around change red&sons, time to market, quality, productivity
... had major release every 18 months, release avaesion every 4 months ... substantial
benefit in time to market ... wanted to improve qyali. zero defects as a quality gauge ...
third one is productivity ... anecdotal data, sontécation to the change around productivity.
(Engineering Manager)

4.1.4 Move to agile approach

In 2004, Akldevelopment hired a Technology Transfation Manager to implement
the agile approach for product development. Ortb@fnajor changes in relation to
agile adoption that was carried out was abandatmaegNew Zealand flavour of
creating software” using a single development cyala progressive and productive
approach involving multiple development cycles. Tegelopment teams embraced
version control systems (VCS), for an automatedagament of their source code
repository. A Test Driven Development (TDD) framewavith a continuous
integration approach was adopted with the VCS kieae more frequent product
releases. With adoption of TDD, the separate gualsurance team was made
redundant; functional (unit) tests are done by tgpars during code implementation,
and the systems (acceptance) test is also dorteeldetvelopers prior to releases. These
changes, with agile approach adoption in mind, waegrated by all the development
teams with their structured approach.
The intention is to have all the teams in the eegiimg environment to have core steps ...
basically an agile approach ... includes not onlygheeesses but also tools, architecture,
design, technology ... move all teams over the time that environment. (Engineering
Manager)
In early 2005, a separate agile team was created.afile team was led by the

technology transformation manager as the team’sldpment manager. The
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individuals were picked from the other teams bygéeior management. These
individuals were mostly programmers with developtrexperiences ranging from 3 to
4 years. They were given the new job title of saflevengineers. The position is
assigned with responsibility for undertaking afika relating to product development
rather than just coding. The other specialist imtlials that were included in the agile
team as software engineers were the performanagtexjhe product manager role
was brought forward into the agile team to drive &lgile team projects and to provide
domain expertise.

Team was created in April, 2005 ... had in total 2adhcount ... software engineers [18] ...

also had 3 performance experts and 3 product mamaggperformance experts] were

essentially like engineers ... pairing and doingfsi{igngineering Manager)
The other development managers at Akldevelopmerd eimpowered to make agile
practice adoption decisions for their developmeants. They were also given the
opportunity to have a team member assign for aeptoyith the new agile team to take
the experience back to their own teams.

Have more than just my direct reports working om phoject ... there are engineers from other

teams. (Engineering Manager)

4.2 Methodology adaptation

This section provides comprehensive findings ofeagiethod adaptation at
Akldevelopment based on the components identifidéitzgerald’s adaptation
framework: original formalised methodology vs. nathlogy-in-action, profile of the
development environment, overt factors and cowsatiofs. Findings on each of these
framework components on Akldevelopment are proviskguharately and in the order

above.

4.2.1 Original formalised methodology vs. Methodolgy-in-action

This section presents findings in relation to aradiformalised methodology vs.
Methodology-in-action at Akldevelopment. The fingain relation to this component
are presented according to the themes that eméa@uadanalysis of data collected from
Akldevelopment.

4.2.1.1 Method-in-action
The Akldevelopment agile development team has asiseha hybrid agile method

adapted from Scrum and Extreme Programming (XPhaoast This team’s agile
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approach is based upon the agile values and pl@scipr software development. As a
result of a new start-up team with no agile experas including individuals who have
never worked with each other, the engineering mamniggntified the appropriate
development practices for adoption from Scrum aRdiethods. Scrum provides
practices on project management, whereas XP has pnogramming essence. The
engineering manager had significant experiencegitd method implementation with
other organisations and initially played the rol@@oach helping the team to adopt this
new approach.
Chosen agile approach ... delivering in a reliablg wafollowing XP style ... we pair program
... we have test driven [development] ... use Scrunpfoject management ... doesn’t
prescribe any specific documents or things that paee to do ... gives a time line ... a
structure for running the project ... get to an imeeatal iterative approach ... it runs in sprints
... every single release is split up into Sprints t tha end of each sprint a review takes place ...
people sign up for what they want to do in the rggxint. Also in the sprint review meeting you

reflect upon what went well and what went bad ...rowe how to work. (Engineering

Manager)

Our team is full Agile and using XP and Scrum ... wi# try to do as much agile or as much of

the XP technique as possible ... have iterationspspectives, story cards pair programming

and test driven development. (Senior Engineer)

4.2.1.2 Rationale for adaptation
As the agile team undertook projects expandingtbduct capability they had to deal
with challenges impacting the quality and delivechiedules of the new features. These
challenges mostly arose as a result of Akldevelaoim@eed to continuously deliver
features ahead of their competitors. From thetotise team learnt to tailor their
development approach to counter issues arisingngltinie projects. They are aware that
they can not achieve on-going success by applyiagame approach end to end on

development projects.
If you don’t adapt to the market, you are out ofihess ... have to be faster than the relevant
competitors ... in terms of time to market ... excdlenterms of quality ... have to adapt as

quickly as possible. (Engineering Manager)

Have some very good competitors ... to be the firgtri area ... need to market the need for
[features] so businesses start thinking that themdrit ... [with agile] faster than how we were
building before...run software all the time, which is fantastic ... sd&t's happened. (Product

Manager)
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Their development projects are closely aligned wh#hcompany’s business goals and
objectives such as the company expanding into navkets or developing new

features. The agile team ensures that the busjoeds and objectives are achieved. The
goals and objectives play a strong role in formntathe product vision and the reason
why the specific features are being implementetkédevelopment. These may change
according to their market demands. Therefore, Akdttgoment’s agile team cannot
depend on strictly applying their hybrid method &tlrits projects and they have to
adapt to achieve those goals and objectives.

Have strategic objectives, different ones thatnyéo achieve ... every single project has to
line up against those [objectives] ... if a suggestarject does not contribute to any of the
strategic objectives, it doesn’t get the number®fjty]. If there’s a change, switch direction on
a very short notice ... when we choose a methbdstto address those requirements

[adaptability]. (Engineering Manager)

One of the best things about agile is that yougmpart way and alter ... with old fashioned
cycle, there would have been a solution in desigaxtend project schedules and rework the
whole thing. Very collaborative agile environmentif there is a challenge ... we sit down

really quickly, work it through, and then they (ér&prs) implement it. (Product Manager)

4.2.1.3 Adaptation process
Adaptation of their hybrid method is regarded aspaitig suitable practices of
published methods and the team modifying, improwingeplacing them if problems
are experienced. Method problems encountered scestied during their weekly sprint
review meetings. During this retrospective meetirgteam (engineers, onsite
customers and engineering manager) collectivelyemalecision on the issues which
are immediately implemented. At Akldevelopmentjrgpreview meetings are
compulsory for all team members to attend and al@ dn Friday afternoons before the
start of the next sprint cycle. The adaptatiorcpca at Akldevelopment is an informal
process and the approach for adapting is basedr@mensus amongst the team
individuals. There is no formal documentation aitbietheir development process or

any change that is brought about by the team.
Adaptation ... take something off the shelf and f@aragile approach ... adapting it to your
needs where you see fit ... when feel the pain ... ltake issue ... identify the root cause ...

identify options and try one at a time, start wtie most promising one. (Engineering Manager)

We also have a sprint review as well ...it normadlgds half an hour ... during the Sprint
review we talk about things that went well and gsinhat went wrong with the previous sprint

. whether or not things could be improved. (Selbgineer)
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4.2.1.4 Adaptation responsibility
The agile team is responsible for their method; degision to adapt it to suit projects is
delegated to the entire team. It is a strong beli¢he engineering manager that the
team itself must deal with any issues arising wheiir method. The team has embraced
the approach to learn and understand the undentyingiples of the practices before
making any changes to suit their development enuient.

They [agile team] make a reasonable decision ...awitAny management intervention ...

makes decision making much faster ... gives peopletter sense of pride ... also gives them a

better sense of ownership ... in charge of their destiny. (Engineering Manager)

Agile processes are very empowering ... give yoot @ff power ... have worked for a process
and develop a team that is in charge[however]need to have people who are on to it ...more

in tune with what's going on, and more experienaed knowledgeable. (Principal Engineer)

The adoption decision for a new practice, technigjua tool is made by the team based
on being tried out with their development enviromta&ven though the engineering
manager has the final authority on what is to bspetl he implements what the team
agrees upon. At Akldevelopment, the agile teanmip@vered to make decisions on a

wide range of development issues.

They select technologies [and] tools ... they canSpikes ... to apply, practice is an important
ingredient ... make most of the decision themselvethere is only a few things that | have the

final call. (Engineering Manager)

Participate in planning ... contribute to the Scrumd setrospective meetings ... input into the
research and development of new technology thaire/going to use in our product ... | am

pretty much involved in every part of the procgEmgineer)

4.3. Profile of the development environment
This section provides adaptation information ond&kielopment’s development

environment (Profile of development environmdydsed on Fitzgerald’s adaptation
framework. Figure 8 provides its adaptation facawsdentified in the framework. First,
information on adaptation of Akldevelopment’s indse development is provided as
shown in Figure 8. The findings in relation to tfastor are presented according to the

themes that emerged from the analysis of dataatetldrom Akldevelopment.
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Figure 8 In-house development — Akldevelopment

Profile of development environmen 4.3.1 In-house development

Akldevelopment’s in-house development is a planned
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Project duration
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Legacy systems development knowledge outside the company. Akldevelopment'’s in-

RSl ARG house projects are short term, one month to sixtinsan

o duration. Agile developments allow lots of flexibil As
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such, Akldevelopment’s agile team adapts its apyiroa
overcome issues impacting quality and timely prodelease. They now are capable of
having 3 to 4 major releases annually- a strategability in their product domain
including the ability to change priorities for fae¢ implementation and set achievable
release dates. Agile development provides them tvéhadvantage to market new

features without competitor threats.

This industry, it's a slow one ... spend years wogkiefore you get it out ... have to be faster

than the relevant competitors ... need to be fasrims of time to market ... have excellent

quality... to adapt quickly, if there’s a change.déuct analyst)
Akldevelopment has outsourced some of its workughocontract development,
primarily to boost its development capacity. Akldlpment outsourced client-
commissioned work, which did not require speciallglis and experiences working
with new technologies. They had co-located thereatrs from India to the Auckland
office for nine months to up-skill them and for tié¢o learn their development process.
They now work as a team from India.

Outsource things that are repetitive, straight fmduto explain ... to get lower costs and also

increasing [development] capacity. Contractors/fulhderstand how we work ... had them on

site for an extended period of time. (Engineeringnisiger)

When you're driving changes to a client ... you oft@ve to manage the price specification, a
fixed price quote ... go over budget and it costs gdot of money, go over time and it costs you
a lot of money. But with an agile approach it istigalarly [important] to adapt because you
know you've got fixed price development for a cuséw ... this company sells such large scale

software there’s large scale changes to go alottgitviSenior Engineer)
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The company does not use contractors to implengamtimnovations since it will limit
the growth of their in-house technical capabilitesl product knowledge. For this
reason, Akldevelopment has its own engineers vaufgporting their fluctuating
development needs through contractors.

There are parts that require substantial knowleshgeskills and experience ... we would like

our people to work. (Engineering Manager)

A lot of times we try to use sort of new technobsgi.. that we are going to use in our product
... have the opportunity to learn new things ... do stiimg experimental ...want to use this
new web interface technology ... start putting ibiour application to see if it works ... if it
starts working then we will try it on other parfstioe application. (Developer)
Akldevelopment has focused on team approach, teahexpertise, and domain
knowledge to build highly skilled and innovativehouse development capabilities.
These three sub-factors associated with in-houselalament function emerged from
the analysis of data collected from Akldevelopméinist, information on the team
approach is provided. Figure 9 illustrates the satagn factors associated with in-house

development.

4.3.1.1 Team approach

As an innovative software vendor, a team approselsolutely critical for their
engineering function. Their team approach includpst from the sales, marketing and
product departments including from their client&ldevelopment’s product
development requires functional units to work &sam on projects to deliver quality

products in the shortest time.

Figure 9 Team approach as part of in-house devadapmAkldevelopment

Profile of development environment

In-house development
—\—> 1. Team approach

Size of IS department

Project duration 2. Technical expertise

Legacy systems development 3. Domain knowledge

Responsible autonomy

Productivity-rigor trade-off

At Akldevelopment, their agile team requires pleotynsights to implement new

features. Their product managers have first hafmirmation on the current state of their

123



industry. They are the key source for domain knogéeand client related information.
The marketing and sales departments also requi@sa liaison with product managers
so that they have reliable information on featwailability. Information on
implemented features helps marketing and salesiegats with starting the marketing
campaigns or sales processes with prospectiveroesso For these reasons, product
managers at Akldevelopment are co-located withatiiee team. They are the

information sources for the business and engingdunctions.
Works best if people contributing towards a progeet co-located and work as one team, the

engineers, product manager, marketing, sales,emter$ ... success happens more profoundly if

they have collaboration. (Engineering Manager)

Once you have your story card ...the first thing gous you talk to the [on- site] customer ...

have to talk to know exactly what he wants... once get out your requirements, start thinking

of how do you actually write a test for it (Devedop
To achieve an effective team approach, the compemyotes team spirit, encourages
and provides a fun work environment; they strorigbjus on providing a work
environment where individuals enjoy and feel pam team. This makes them non-
hesitant and freely able to contribute, help othansl seek assistance when the situation
arises. For team building the company catersdeemal events such as setting up a
gaming station, and providing for table tennis podl tables. The company also caters

for Friday afternoon drinks and frequent team lwsch

People from across teams get together ... kind ofneonity building thing ... it's not work
related in the sense of the activity but it givesnh a break ... it means fun ... they feel like a

team. (Engineering Manager)

Had a couple of sports events, | personally digo't.. usually have drinks on a Friday after
work for 2 or 3 hours ... will stay and have a fewnldls and socialise. | wouldn’t say scrum
meetings are always socialising ... things that anentk related tend to come out now and
again ... it definitely adds a social element to wqBngineer)
Akldevelopment’s in-house agile product developntext a three phase development
cycle; high-level planning, low-level planning, adevelopment and testing. Next,

information is provided how each of these phasesi@pted.

This section provides information on Akldevelopmeihigh-level planning task and
adaptation to achieve an efficient team approBkigure 10 illustrates the three key

phases of Akldevelopment'’s agile cycle of its intbe development.

Figure 10 Team approach in-relation to high-levahping — Akldevelopment
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4.3.1.1.1 High-level plans
Akldevelopment requires executive level approvalifigplementing any new product
features. Their new developments require high-lgw&duct) plans such as the vision
and roadmap plans to state business cases forqggopeatures. Akldevelopment has
adopted a team approach for this process reqummg from the key stakeholders in
developing vision and roadmap plans. To developehpans the product managers
conduct research requiring them to read variousstrg publications, investigate the
market, and talk with clients and industry consubao identify high value features.
They also collaborate internally with the salesrkating and engineering departments.
While their vision plan identifies new featuresg tt/admap plan provides the likely

release dates over a period of time.
Business side of it is coming out of product mamsage technical side is provided by the
software engineering ... product vision planning ..emn\single person has the opportunity to
contribute. It could be improvements ... to addréssmarket ... business cases are presented to
executive ... looks at each of them based on whheigost and benefit. (Engineering Manager)
Have idea collections ... then have a screening ..asiooally there’s some conceptual analysis
... [then] go into business casing and investmenta@p ... following that there may be more
detailed analysis. And then you get into the eagiimg. (Senior Product Analyst)
Look at it from the iteration, they are limited .eesonly a week ahead of you ... can’t see very
far. You can’t see where you are going and you tdamdw the big picture ... the first release

planning that | attended ... came out with a bigdetupe of our roadmap. (Engineer)

4.3.1.1.1.1 Adapting product planning
In November 2006, the product planning processadapted to enhance the team work
in developing a more achievable product vision @radimap plans. This adaptation
involved creating a product strategy group andrggtip a project approval steering
committee. The product manager who had co-locattdtine agile team since 2005 to

provide domain support felt high work pressureimutaneously carrying out product
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management tasks. In June 2006, this was raisedpnint review meeting and the
agile team collectively decided to ask the compaxscutives for a full-time on-site
customer. Hence, the idea to adapt the produchplgrapproach was raised by the
agile team manager and discussed with other dewgopmanagers. The development
team managers agreed that product planning alsireggengineering input on high-
level requirements. This involvement was seenragjar benefit for the engineers since
it would introduce the engineers to proposed intiona much earlier in the product
development process. The idea to adapt the plammowess was presented collectively
by the development managers to executives of thgaay. The company executives
accepted the proposal and created a product sgrgtegp, headed by a product
strategy manager and consisting of product managelproduct analysts. This product
planning adaptation in November 2006 required sohtkeir product managers to
adapt to a product analyst role. The product atab® permanently co-located with
the agile team. The product managers were madensigbe for compiling vision plans
through wider consultations. In December 2006 ctirapany executives also made a
decision to create a steering committee to makggrapprovals. Since November
2006, the agile team contributes to the vision jphaproviding a ball park figure for
developing new features. Based on the figuresstinering committee decides if they
should pursue the new development. Hence, an emagat for more effective

collaboration between the business function anié &gam is created.

Created a product strategy group, within that tlseee product analysts ... our role more
internally focused. We [product managers] struggléti the workload of doing work with the
engineers ... having to go out and do research dvet ttings, and industry trends and market

changes and that kind of thing ... so taken that gfattie role off us. (Senior Product Analyst)

The previous requirement elicitation process hatfuectured process involving
different roles working separately from one anatfiée project specification was
written by the product managers stating what netufes must be implemented

When we started ... a thick document, sometimes Uf@opages ... that was the requirements

... got away from that. (Engineering Manager)

Given a project ... product manager gives me somg high-level requirements ... my job to
break those down into workable stories ... definetithia exactly that is required to be done
[built]. (Product Analyst)

The high-level requirement elicitation requiresodlaborative approach between the

product strategy group and the engineering depatiraéso involving the sales and
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marketing individuals. At Akldevelopment it ensutkat high value requirements are
within the capabilities of the agile team to implmhthem. This model is based upon
face-to-face interaction. The product managersempgonsible for defining the high-
level requirements through the vision and roadmapsy The product analysts ensure
that they are implemented. The agile team at Aldtigyment has business
representative providing requirements and actingnasterface with their business

function.
Product analysts take care of what gets implemdhigti-level requirements] ... are co-located

with the team. Product Manager ... gives very higleleequirements. (Product Analyst)

To determine the business value of some of theqsegbfeatures requires collaboration
with a client organisation. This involves instadjia simulated version of the feature in
production at the client site. Getting feedback expdit from them helps to evaluate the
high-level requirements. Adapting the product plagrapproach to include client
contribution provides Akldevelopment with real atelity in marketing the new
features. In January 2007, the idea to create fyyme for fuzzy innovations was
proposed and agreed by senior engineers duringdpeit review meeting to provide
more accurate high-level estimates. This was prghts the product strategy group,
which also took it as an opportunity to use it asnaulated version to get feedback from
clients on proposed features. However, such dewstops require taking approval from

the steering committee because separate budgtd basallocated for it.
Something new ... work with forerunners at the cliend, put into production and running ...
have an actual live test case ... bringing new thtogke market having some credibility.

(Senior Product Analysts)

4.3.1.1.2 Low-level plan
This section provides information on Akldevelopmeihdw-level planning task and

adaptation to achieve an efficient team approach.

Analyzing the high-level requirements to elicit ldb@vel requirements or stories in
creating a product backlog is done collaborativmiween the business function and
agile team. This planning session is driven byrtheduct analysts. Previously, one
worked as a developer and the other as the testérd company before taking up
product management roles. Their responsibilitiest@awork with engineers to create

and manage product backlogs. As the product baslkdagers they take the on-site
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customer roles, assigning priorities to the stompesviding domain information, writing

acceptance tests and testing implemented stories.

High-level requirements ... break them down ... witlgieeers get them all sized ... the product
analysts detail it out, write the stories and waith the engineering team, answer questions, test

and do the operational reviews (Senior Product ystal

Adapting low-level planning
Described below are some of the key adaptatiodsklofevelopment’s low-level

planning phase.

4.3.1.1.2.1 Adapting with usability professional
In January, 2005 Akldevelopment had incorporatedability role with their agile team
to adapt their team approach for planning and impl&ing the product backlog. The
usability engineer’s contribution in planning theguct backlog helps to shape user
experiences of stories. The development managedéaded that a specialist was
needed to assist the engineers to address thditysabated concerns and provide
clarity of the stories since Akldevelopment no lengad a quality assurance team. The
development managers at Akldevelopment collectiagieed to this support role for
their teams, which was requested and approvedéogdimpany executives. The
usability specialist works with the product anadyahd engineers to plan the product
backlog and to provide the engineers with his edgerHis contributions are extremely
valuable for establishing optional interfaces faries, since some interfaces are too

complicated and expensive to implement.
Usability is a specialist skill set ... consider utigbaspects and factors from day one ... design
an interface, if our engineers find very complicbéad extremely expensive to implement... the
usability person [makes] suggestions ... get involivetthe stories ... has domain knowledge

and personas ... there is three way collaboratiomgitteering Manager)

He plays a pretty big role ... requirements, we waulttk up a screen ... would run it by him
... has all the knowledge on how it would look ... cang with some ideas on functionality ...
if he sees it just very tedious, has ideas on fomadke it smoother for the user. (Product
Analyst)
4.3.1.1.2.2 Adapting backlog planning
Initially, the product backlog planning involvedetientire agile team. However, it led to
unacceptable overheads so the agile team agreethpd the rule to involve only the
senior engineers. The engineers themselves redliaedvolving the entire team for

backlog planning was putting time constraints oplementing the stories committed
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for a sprint. In August 2005, they collectively agd with the on-site customer (product
manager) during a sprint review meeting to invawéy a few senior engineers in
planning the backlog. However, involving all engrewith their backlog planning was
regarded as extremely valuable by the team sino&aduced them earlier to the
development projects. Now, senior engineers ansitencustomers who take part in
backlog planning are expected to communicate stooi¢he entire team. To ensure that
all stories are being explained to the entire tedmengineering manager in September
2005 proposed a product backlog review meetingrbdfee start of a project. The agile
team agreed to this practice and adapted the ppkéxess by introducing a review
meeting to go through the backlog so that enginesmsvisualise the project.

The product specialists come with high-level srtbe senior engineers would be working on

backlog ... we had the entire team, but that involeedmuch overhead. Before the project

starts have a review meeting to go through thelbgck. know everything that is going to be

done on a project. (Engineering Manager)

The [on-site] customer or one or two engineers fienrelease [backlog plan] ... then they just

invited all engineers to the meeting and show th@mngineer)

4.3.1.1.2.3 Adapting tool support
The low-level requirements in the product backlog@ptured as stories. Their
requirement for a story is that it must be discfetamplementation, that it stands
alone, is testable, can be used as a function Evibdes business value. The stories are
further analysed and negotiated during sprint mgstinvolving the product analysts
and engineers before the team make implementatiommitment. A story may be
regarded as an epic and broken into smaller stoftes estimate of a story may also be
negotiated if engineers judge it as unreasonalaldielE in their agile adoption, the agile
team used index cards to write stories. In Mardb2the team decided to use a
software tool, XPlanner to enhance their team bolation on backlogs. Some of the
software engineers felt that it was better for therase a software tool to support
collaboration on user stories. Hence, a colledeeision with the product analyst was
made during a sprint review meeting to use a seoéwaol for this purpose. A month
later, after a collective team investigation anceagent, the engineering manager got
an approval for funding from the senior executiteepurchase XPlanner as an
appropriate planning tool for their agile team.

We started with story cards ... some people felt tatwould need some professional tool ...

use XPlanner which is as close to an agile toaig{Eeering Manager)

129



Very important that we have a good knowledge abimaitools at our disposal and how to use
them ... if it gives a tangible benefit then we wopldbably use one ... used to log defects on
XPlanner. (Senior Engineer)

In June 2005, the product manager discovereddRktnner was not a good fit for their
environment since she experienced issues aroundssarching, tracking and changing
priorities. During sprint planning meetings, theguct analyst found difficulties in
displaying the entire backlog of stories all at®he the engineers for discussion.
Adding to this complexity, the engineers realideat the stories captured in XPlanner
were extremely detailed and epic stories. The e&ging manager pointed out that
detailed story description was not facilitating tequired on-going collaboration on a
story with the product analysts. During a spriMie& meeting the product analyst
suggested using index cards again, which the temeed to. The product analyst
identified the benefit of able to easily lay alétbards down on a table for discussions
during sprint planning meetings. The principle eegir also suggested an added benefit
of using index cards for recording bugs and stigklrem on the wall for engineers so
that they do not lose the focus on them. In Jurds 2the team adapted back to using
story cards. As test driven development became prominent with this agile team,
product analyst wrote tests for each story on #eklmf each index card, requiring
engineers to implement it as acceptance test. Gteptance test required each story to
be in its smallest form since small stories witkitliests are much easier for engineers
to implement. In November 2006, the team colletyidkecided to have a rule for a
story to be no more than 3 points, where 1 poiegigivalent to 8 implementation hours
of the total hours available for each sprint. Agsult, this agile team adapted to having
one week sprint cycles and also experienced thigyatoi implement more stories in a
sprint.

XPlanner was terrible to go back and look at presistories ... found tracking really difficult

... also searching was really difficult in XPlanngenior product analysts)

Extremely detailed and large stories ... we learnest time to specify requirements in a slightly
different way ... product analyst started to useystests then we started to think about smaller
stories. (Engineering Manager)
The team adapted back to using index cards fomgrgtories and also using a
spreadsheet for creating and managing the backiege, with the index cards, what is
written is only what fits on the front of a card evhwriting with a marker. The product

analyst also writes additional details such asrélyos, field names and other
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validation information including story tests on theck. Story tests provide worked
examples for the engineers. The story cards ara@lysaritten by the product analysts
but on occasions an engineer is required to wettartical requirements. With this agile
team, the product analysts have a software engngeleackground.
The frontisn't in pen ... most likely in 10 words back of the card ... list things like a number,
it has to be 0 or greater ... the algorithm is writite pen ... often they will look at the example
in the story, on the back of the card.... storiesuabechnical things, works better if an engineer
has written them. (Senior Product Analyst)
4.3.1.1.3 Development and testing phase
This section provides information on Akldevelopnigievelopment and testing phase
and adaptatiorigure 11 illustrates this phase of Akldevelopmeaijile development

cycle in relation to its in-house development.

Figure 11 Team approach in-relationdtevelopment and testing — Akldevelopment
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The cross-functional team effort of the agile te=tended to the product development
and testing phase. Their agile development efmgsvell supported by the product
analysts and usability engineer. During implemeaoatthese two roles are permanently
with the team available for discussion and to ptewan extra bit of information on the
stories. Having a team philosophy, they are matiddd provide immediate feedback to
engineers on implemented stories.
Sit on the same floor as them ... regularly come éowith questions ... might want me to
review the work they've done before they commit.itto test something as soon as | can. | am
100% dedicated to this project. (Product Analyst)
The engineers work as a team, adopt a team attitesieonsibility and ownership of the
work that they commit to deliver by the end of thegrint cycle. Their interaction and

collaboration are face-to-face, working togetheotigh pair programming to
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implement stories. The following comments provitigda few individuals of the team
highlight the nature of their agile team effort.
Easily ask someone questions ... easier to commenicamore enjoyable ... get feedback and
help on a solution, help deal with problems ...dbpeople here have great experience ...

makes me feel sort of belonging to something ... wherteam’s successful you're successful.

(Software Engineer)

If pairing with someone ... someone else [partmepd can take it, and hack it apart ... that

takes a bit of getting use to. (Principal engineer)

Try to avoid focusing on individuals ... have peopleo are willing and able to help each other
...work with each other regardless of ranking. (Eegiing Manager)
Described next is the key adaptation of Akldeveleptis development and testing

phase.

4.3.1.1.3.1 Pair programming
Pair programming is one of the practices adoptethiuary 2005 by the agile team to
foster collaborative rather than competitive bebaviamongst the engineers. Using the
practice, they expect to develop a team culturerevhrglividuals are willing to work
together and help each other. This agile team im@igs stories related to new features
and it is expected that pair programming will ads@ble them a quick transfer of
specialist knowledge to others within their hetemgpus skilled team. Another key
factor for its adoption by this agile team is tqplement better quality code.

Pair programming for knowledge exchange, trainindgte job, quality improvement, exchange

of ideas ... when 2 people propose an idea ... distyéise 2 ideas the'® one emerges ...
better than any of the 2 ... an improvement of apaiity ... it is essentially a continuous code

review ... avoid a lot of defects in the first pla¢Engineering Manager)

Learn so much more with pair programming ... quasthigher both in the sense that there is
less bugs ... bugs are found earlier ... [and] the g¢mesign of the code is better ... there is no
real down side to pairing ... other than maybe ymair might be a little bit slower. (Senior
engineer)
The individuals in the agile team had no pair papgming experience. A practical
approach involving demonstrations, practice andloiog sessions was used in helping
engineers to adapt to a collaborative method faingrcode. With a hands-on approach
for introducing this practice, the agile team reedilittle convincing to adopt it.
However, it was expected that some individuals ale difficulty with the practice,

resisting its adoption.
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Pair programming ... not a lot of convincing requireda minority, that either [were] not
capable or willing to adapt. It was more about destiating how to do it ... the person who did

not seem to adapt, had to look for a different.r(fngineering Manager)

| do like it ... because of the communication andl#zning ... might be other better ways. But
compared to what | was used to this is pretty gookkarn so much more just from working

with other people than | was. (Engineer)

Adapting to this approach for story implementaticass helped by the fact that the team
had individuals with different skill sets. They haidleast one skilled individual for each
of the different areas for which the team was nemglito have skills and knowledge to
undertake development projects. Pair programmingwewed by engineers as an
opportunity to learn from one another. At the begig, pairs were formed on the basis
that they were capable of implementing a story. e\v, difficulties were experienced
in allocating some stories since the skills requireere only held by a single individual.

There was a good blend ... different areas that eeledd to work on we had at least one person
... there was at least one pair capable of working task ... was hard to find a suitable pair ...
specific knowledge was only available through ardhiidual ... improved over time.

(Engineering Manager)
Pair with someone every day, so it doesn’t take loefore you get to know someone’s strengths
and weaknesses ... people graduate towards diffekéist ...you leverage off each other .
(Senior Engineer)
Over time the engineers adapted their technicsdki cover a more general skills
base. One initial engineering skills adaptatior Was required was communication
skills. The engineers became aware that withouabiléy to communicate effectively,
the pair effort will break down and impact the teeommitment. They realized that
communication skills are really important sinceadr pas an on-going discussion about

their story with the on-site customers and the llisakengineer.
Have a reasonable level of technical ability ... avdnthat base there so we can communicate on
same level ... much more focused on communicatiofine. personal interaction ... got to have a
lot more social skills ... good at communicating gsrio the whole team ... talking to the on-
site customers and usability engineer is new thiBggineer)
To deliver team commitments, they had to build adgonderstanding regarding
individual contributions and responsibilities whaair programming. While having no
set rules regarding role swapping, it requires eegis to adapt from a driver role to a
navigator role and vice-versa. The team has builtraderstanding that the frequency of

role swapping in a pair will be dependent uponitigividual understanding of a story,
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skill set and experience. Regardless of theserdiffees, it is expected that both
individuals will actively take part and communicatgh each other the entire time
rather than the navigator just sitting and pasgiwatching the driver.
The role [driver and navigator] to change at léafte, both have turns ... both at the same skill
level, it changes a lot ... easier to communicat@ibiygrabbing the keyboard and saying this is
what | mean ... they [driver] need to know what tlmeydoing ... good at communicating what
they’re doing ... design story, just talking through. navigator to ask questions, look out for
little mistakes ... make suggestions ... writing dovaters that you need to come back to.
(Engineer)
The agile team’s pair programming approach alsaireg good cooperation with the
other pairs. While the pairs are expected to haghether, they have some common
practices which all pairs have to abide by to heveffective team approach.
Have team practice ... expect them to uphold ... fixtmgbuild if it is breaking ... not
committing [submitting codes] if the build is brémds ... expect them to ask for help. (Software
Engineer)
4.3.1.1.3.2 Adapting pair programming
One major pair programming adaptation that theeaghm implemented in August
2006 was regarding a daily change of the indivislimthe pairs. The idea to have daily
swapping of partners was suggested by the prineipgineer during a sprint review
meeting since they were regularly adapting intolssudn-teams of 4 to 6 engineers on
projects. The team agreed to the suggestion angybtan this rule to avoid having the
same pair working together for several days o/ 40 enhance the team’s skill set.
Adapting to a daily change of the engineering paivabled the development of a more
homogenous team, with individuals having a moresgarskills base.
People pair for several days in a row ... not repityvide you with the value ... the pair

working on a story, one will move off and signstaga different story ... have a swapping of

partners every day. (Engineering Manager)

We don’t want one person to own all the Ul, datelb@sperformance work ... have everybody
working on all the code ... rather than have one waik together on the story for 3 days

...rotate 2 or 3 people through that story in a w¢8knior Engineer)

Change pairs every day, especially for the lastrfemths ... familiar with most of them ...
their soft skills and communication skills ... [tedtad skills] as soon as you work with them
you are going to find out ... there would be someppeavho | would rather not pair with. But |

still would do it. (Engineer)
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The daily partner change enforced team ratheritidinidual ownership of a story. The
stories committed for delivery are the respongipiif the entire team. However, on
occasions a single pair is assigned to a set oésteelating to usability enhancement.
This agile practice was suggested in October 2Q&é principal engineer and was
accepted by the agile team. The decision on whwchindividuals will pair to work
with usability consultants are made by having atmgdetween the team leaders,
technical leaders and engineering manager. Thiggeesponsible for the usability
stories and requires working with the usability ielegr to ensure a complete
implementation. Adapting to this approach is seea better way to build usability
knowledge of the entire team since the pair impiesskills and knowledge gained
when they work with others. This is also regarded anore efficient use of the
usability expertise when assigned to a pair.

The usability [engineer] is working with all teamswill have a pair of engineers working on

just usability ... he can get an additional signifitenput. (Engineering Manager)

My skills have increased a little bit ... we havill gbt maybe one or two people that really
know the Ul [user interface] side of things ... velptrying to pair people with people that have
got the skills to try and get their knowledge. (Ewrgr)

Next, information on adaptation of Akldevelopmentishouse development with
regard to its technical expertise is provided,hamag in Figure 12. The findings in
relation to this adaptation factor are presentedming to the themes that emerged

from the analysis of data collected from Akldevetwnt.

4.3.1.2 Technical expertise

Akldevelopment adopted software engineering roligls the adoption of an agile
approach. This section provides information onrteagineering roles and adaptation to
keep enhancing their in-house technical expertise.
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Figure 12 In-house development in relation to tédlrexpertise — Akldevelopment
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4.3.1.2.1 Engineering roles
Akldevelopment’s agile team has different levekst thre associated with their
engineering roles. These levels are used to d&ftenical competences, which are
graduate engineer, engineer, senior engineer, @mcipal engineer. Here, the levels
also reflected a person’s past development expmriand expertise. However, they are
not used as a basis for assigning stories to thmeers. These levels help them to
maintain an appropriate number of engineers abuarievels for successfully
undertaking projects; they help to get the righttomie of experience when creating sub-

teams.

Have graduates, engineers, senior and principaané engineers... mixture of these different
levels within our team ... new release in a speeifia ... certainly look at who would be
working in there. (Engineering Manager)

All of us are engineers ... some of us are more senitut we are engineers in the end. (Senior

Engineer)

4.3.1.2.2 Engineer responsibilities
Regardless of their levels, engineers share regplitnss in helping to plan and
implement new features. Here, the engineers haaer responsibilities, such as for
on-going architecture design, and for story plagnimplementing, testing, and
integration. Amongst the responsibilities of ergirs is to help others when one’s
expertise is required in solving implementationgpeons. With this agile team, the
senior engineers shoulder most of this respontyibili

An engineer gathers the requirements, talks ta@tisétomers, analyses requirements, designs,
architecture, builds, tests everything ... respoesibt tools and deployment ... an intermediate
person knows how to do most things [and] cover raitsations ... but there are some situations

where you really need someone more senior. (S&migineer)
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4.3.1.2.3 Engineering career path
Akldevelopment provides a career path for its safswengineers. The three levels for
technical expertise provide a path for progresditere, it is provided with a view to
retaining local experience and knowledge. Progoesisi based on performance merit
rather than on years spent in an engineering Bagond these three levels, an engineer
can become a product manager or a product analysingineer can also become a
principal engineer, a level above the senior ergginEhe principal engineer role at
Akldevelopment requires substantial developmenttaoknology expertise and a very
good understanding of the product and its growth.pehe senior roles are expected to
provide leadership regarding technology, architectdesign and processes, besides
pairing with engineers.

Hire people ... intention is to keep them long termhave people who have been with the

company for 14 years ... provide with a career oppuoty. (Engineering Manager)

A lot of experienced developers ...people on thisntéave been working for this company for
quite a while ... got a track record ...delivered mutiillion dollar large software solutions.

(Principal Engineer)

You get put into a band, a senior, intermediatguoior ... experience, it's most important that

they work in agile set up. (Senior Engineer)

4.3.1.2.4 Engineering talent
From the outset, the agile team has focused onitiegy extremely talented engineers.
Individuals with outstanding Java, database, ugerface and testing backgrounds,
including experience working with an Integrated Blepment Environmer(iDE) are
highly sought after as IDEs have a long learninyeubut make development efficient
and productive. Employing individuals with divetsgckgrounds helped this agile team
to achieve workforce agility and flexible capadityough “cross-training”. In addition,
they also require individuals to effectively worktkvothers requiring engineers to be
intelligent and to learn things quickly with a goadrk ethic.

Degree in computer science ... programming skillsmportant ... experience with Java ...
solve problems or with other people ... has a dathtasting and user interface background ...
worked on any of these different layers of techg@e ... worked in IDE. (Engineering

Manager)

If people are not able to cope then they're inliteu.. someone who is perhaps more in tune

with what's going on ... my responsibility to briniget guy along. (Principal Engineer)
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4.3.1.2.5 Hiring criteria
With this agile team, excellent interaction skéisd the ability to contribute effectively
are extremely important criteria for hiring new eragrs requiring them to have an
open mind, deep problem solving and communicatkiissand the ability to adapt to
various domains. Their team effort requires engmeézwork with any other engineer
on a daily basis. Here, the engineer’s interpelsskils such as interaction,
collaboration, and co-operative skill sets arenggartant as their technical skills for
spontaneous collaboration making the individualsenpwoactive and resilient. All of
their recruits are expected to be delivery focussdng the right attitude, commitment
and the ability to think outside the square to likpteam deliver features on regular

basis.

Communication and collaboration is the most impartit ... ability to learn new things ...
adapt to work with team ... an introvert, very unlikénd on this team ... is about
communication ... does not lean towards collaboratiogy will struggle to be successful.

(Engineering Manager)

For some people agile process just doesn’t suithey tmight be great people ... strong

technically ... but maybe not great communicatorshery just don’t feel comfortable pairing

and working together. (Principal Engineer).

4.3.1.2.6 Adapting hiring process
To ensure that new recruits have the type of skit required for their agile
development environment, their hiring process wiegpted in January 2006. The prior
hiring process involved giving candidates a prograng task to gauge their technical
capabilities. This was followed by interviews befdhe offer was made to the best
candidate. However, the senior engineers obsehatdbome of the new recruits were
not able to interact effectively with the other ereger during pair programming. Hence,
the team with the engineering manager decideddptatieir hiring practice with a
design interview which has a pair programming aesigh session to test the
candidate’s interactive and collaborative talesten@asures of their ability to work
effectively with the team. The adapted approaclbkesahe interviewers to test the
ability of candidates to communicate and to haede and design critiques from
others. In agile development environments, it ipantant that individuals give up their
own viewpoints to agree with the team decision.

Send a programming task ... usually complete withia 8 hours ... make a decision on first

interview ... if successful, invite the candidate éosecond interview ... an assessment for 4
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hours ... consists of two parts, one is pair programgmsecond part is a design session ...
identify the design and interaction skills ... irigsportant that people are open-minded, willing
to contribute, but at the same time are also vgltimlook into ideas that other people contribute

... ability to work in a pair. (Engineering Manager)

You should be able to work on any job with anyoneve.are pretty particular about who we

hire ... we have [design interview] for 3 hours ... betable to pair with them we won't be able

to work with them. (Senior Engineer)
Another major adaptation was empowering the ag#entin April, 2006 with the
responsibility of hiring new engineers for theiate. This decision was made by the
engineering manager to make the entire agile tedme tibsolutely responsible for
planning and delivery commitments. Since 2005 eingineering manager had noticed
that team was becoming more effective with eadckasa cycle. The engineers and
product analysts agreed that they had sufficiepee&nced individuals to collectively
be able to determine and select new team membleeg. fEcruitment process involves
a group of senior engineers who are selected liydabde team. These senior engineers
themselves conduct the interviews and decide teedamdidate.

Engineers do the recruitment, interviewing and&ala process ... they're senior people ...

automatically creates the buy in ... hire the wrpegson they have to live with it. (Engineering
Manager)

Have to be high performing ... people are paying osew ... could pay that money to someone

else ... within [Akldevelopment] there is a competiti... trying to improve the velocity... in a

team everyone [must be] competent. (Senior Engineer

4.3.1.2.7 Adapting senior engineer roles
While they employ the philosophy of a self-led te@nsenior or principangineer
adapts to become a lead engineer for a release tiref entire project. This decision for
a lead engineer role with sub-teams was made bgrthmeering manager soon after
the agile team was created in 2005. As the agientetarted to function, the
engineering manager realised that lead enginees mére required to provide the
leadership for the resolution of technical and @echural issues so that quick team
decisions can be made. At times, he observed tiateams were spending more time
In meeting rooms to come to an agreement. Theidadis appoint an individual in this
role is collectively done by the senior enginepreduct analysts and engineering
manager. This specialist role is an informal raid & rotated between the senior and

the principal engineers for a temporary periodrogt
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Have lead engineers ... people with a very long temithin the industry or company ...

essentially promoted to become lead engind&rsgineering Manager)

Senior people ... more reliant ...more proficient tioétmers ... really good at the domain ...

really know the process. (Senior Engineer)

Next, information on adaptation of Akldevelopmentishouse development in regard

to its domain knowledge is provided, as shown guFe 13.

4.3.1.3 Domain knowledge

The agile team at Akldevelopment makes a signifiediort to understand their
intended product application environment. Thisisegbrovides information on their

learning approach and adaptation to keep enhativgigdomain knowledge.

Figure 13 In-house development in relation to donkaiowledge - Akldevelopment

Profile of development environment

In-house development

1. Team approach

Size of IS department
2. Technical expertise

Project duration

3. Domain knowledge

A 4

Legacy systems development

Responsible autonomy

Productivity-rigor trade-off

Domain knowledge helps the company to understamavkrall market needs,
competition challenges, and individual customeunesments. Most importantly, it
helps them to identify innovative features. Thigeateam has developed its own in-

depth domain expertise through their product manger

The product managers look at the market and theppuais [clients] ... talk to market analysts
and existing customers ... how the business works,the industry works. That is the
information and the knowledge that they providendieering Manager)
The acquisition of domain knowledge is critical fbeir entire agile development. This
knowledge enables them not only to understandestdmiit also to provide estimates for
defining the high-level stories. Domain knowledgdpis the team to create their product
backlogs to flesh-out, estimate and to prioritize Low-level stories; meet
commitments for story implementation; ensure quaihplement user experience; and

to write appropriate unit tests.
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Domain knowledge, don't get a common knowledge ,ncarcommunicate ... domain model
that we try to use is exactly the same model thactient, the backlog owner is coming up with
... we developed our domain knowledge ... expect tlygnexers to translate everything into

business language. (Engineering Manager)

Another skill that | learned was how to actuallyagate or talk to the customers about the

stories that | am doing ... you have more feedbaainfthe customer. (Engineer)
The agile team has built up domain knowledge thinaheir highly experienced product
manager (who had 15 years experience), who is@atdd with them. The product
managers were also required for the client vidishore, usually away for a week to a
month. However, the agile team also has some vasggrienced engineers in the
domain. One senior engineer has a background leend @onsultant and steps into the
product manager role. At Akldevelopment, adaptheggroduct manager role to
product analyst role in November 2006 has perm&neatlocated a business skilled
individual with the agile team.

Co-located [are] the product analysts ...improve camigation ... have a question ... you go to

her ... asked to provide expertise around the domato get a much clearer understanding

There are other people here [engineers] who hasellext domain knowledge. (Engineering
Manager)

Slightest misunderstanding, you just need to t@lthe [on-site] customer immediately ...

developers must be constantly talking to the [¢@}siustomer. (Principal Engineer)

4.3.1.3.1 Adapting with multiple product analysts
To have an excellent grasp of the stories, thedagdm engineers require frequent
communication with their product analysts. Thisgag is vital for the agile team to
deliver their commitment for each sprint. As thiévelopment capacity grew, the agile
team had to adapt to include additional produclyate&to maintain a similar level of
domain support for the engineers. The engineeriagager and principal engineer had
recognised the need to have more product anatysteate sub-teams as they were
being allocated high value projects by the steecmgmittee, requiring additional
engineers. In September 2007, the agile team lad two more product analysts to
have four in total with two at a senior level. Hatee product analysts have company
experience and bring in a business perspectiveetpitoduct development. Most of
them started their career with the company in tiggreeering department, having an

information technology background and qualification
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Stories tend to be short, easy to understand ... leubtisiness process and logic behind the

story might be quite complicated ... the story ielitss just a place holder for a conversation ...
maybe 10 to 20 times a day going back to the custqmoxy [product analyst] ... if the

customer proxy isn’'t rushed off their feet answerijuestions, there is probably a smell in an

agile project (Principal Engineer)

What we found works best is having a customer pimetyveen 4 and 8 engineers ... because of

the amount of ongoing interaction that’s requir@knior Product Analyst)

The approach that the product strategy group tcak tvat the project manager works
very closely with the product analysts. The produanhager provides the product
analysts with the high-level requirements for inmpdatation. The product analyst is
responsible for all the work between the high-leegjuirements and the individual

tasks for every sprint.

Product manager set scope ... product analysts thigtstories, work with the engineering team
and have an ongoing discussions with the produdagger ... gets status updates at least once a

week (Senior Product Analysts)

4.3.1.3.2 Adapting domain knowledge source
For the agile team to consistently build high valueovative features they require a
good grasp of the domain. They have adapted thpnmoach so that their product
analysts and engineers keep enhancing their ddknaivledge. Since they no longer
work in the field, the need to keep learning theibess domain of their clients from
individuals who deal with them was identified by thenior product analyst as critical
to able to support engineers. This learning apgreeas supported by the product
strategy group and the engineering manager. Sarugady 2007, the product analysts
continuously liaise with the company’s marketinggist and the sales team to learn
about new happenings in the industry. In April 200/¢ agile team was awarded a
highly innovative project. Due to the nature of fheject, the senior product analyst
identified the need to be supported by the comsadgmain experts. Hence, two
domain experts were co-located with the agile teamequest by the engineering
manager to the company executives. These domaartexgrovide specialist

knowledge on novel features.

Recently pulled in two domain experts into our pobj... help people understand the domain
more ... market strategist ... brings important inpuhave people with different experience in

the organisation ... get input from them ... the stdesn. (Senior Product Analyst)
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Next, Information on adaptation of Akldevelopmeri8sdepartment (engineering
function) is provided. This is identified as an pi@dion factor under the profile of the
development environment in Fitzgerald's adaptatiamework, as illustrated in Figure
14.

Figure 14 Size of IS department — Akldevelopment
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4.3.2 Size of IS department

The findings in relation to this adaptation facioe presented according to the themes
that emerged from the analysis of data collectechfAkldevelopment; these are

functional setup and informal engineering role datpns.

4.3.2.1 Functional setup
The engineering department of Akldevelopment haptsd into two functional units;

development and documentation units. They hadthigr@autonomous development
teams when they created their agile team in e@0p2Their documentation unit is also
an autonomous team. In January 2008, Akldevelopmagile development team had
36 software engineers, 1 usability consultant,iledgster, and 4 product analysts being
managed by an engineering manager. First, adaptatiormation is provided on
Akldevelopment’s development function (the agileglepment team), as illustrated in

Figure 15.
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Figure 15 Development function in relation to siddS department - Akldevelopment

Profile of development environment

In-house development

Size of IS department
Project duration _\_> Functional setup

Legacy systems development Informal engineering roles | a. Development

b. Documentation

Responsible autonomy

Productivity-rigor trade-off

4.3.2.1.1 Devel opment
For this agile team, work is allocated into smedlrhs. Here, the teams are organised
based on the development projects. In January 200%,adapted to having 4 self-
organising teams with 6 individuals each implemantlifferent parts of a project. The
agile team itself decided on this initial setupisat they as a group immediately became
productive. However, the idea to adapt into sulbateaas driven by the engineering
manager. This agile team adapted to work in sreaths to have effective and efficient
communication and also better team work and coatitin. The agile team did
experience better time utilization with small teaespecially when having the stand-up

meetings in the mornings.

Communication and co-ordination is easier ... hadilydcrum where we had 25 people ... got
15 minutes ... a similar scrum done by 4 people, dfgeminutes ... 5 minutes versus 15

minutes, save 2 thirds of the time. (EngineeringnMger)

One team [had] a dozen people on it ... split tha? teams of 6 ... is easier for 6 people to

communicate than it is for 12 ... the backlog splibfo two. (Principal Engineer)

4.3.2.1.1.1 Adapting number of sub-teams
Adapting to a number of sub-teams within their agiktup is dependent upon the
number of projects or the different implementatweas the agile team is allocated. The
senior engineers, product analyst and engineerergpger are responsible for
identifying the sub-parts of a project. These didtparts are used to adapt into a certain
number of sub-teams. In August 2005, they addipted 4 sub-teams to 2 sub-teams
based on two new but distinct areas of a new prégeemplementation. Here, the

number of sub-teams is adapted from one projeahtoher.
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Driven by client [product strategy group] demandgiven 2 major areas, we split into 2 teams

... asked to work in 4 areas then we set up so thatave those areas. (Manager Engineering)

4.3.2.1.1.2 Adapting teams during the project
The size of a sub-team for a project is normakedi. However, during a project the
development capacity may be boosted with spedifitsghat the team is lacking. The
lack of a specific skill is identified by the enggrs themselves based on the stories they
will be implementing. The team collectively decidesequest an individual with the
required skill from another team. For this reasoSeptember 2005, this agile team
adapted with a practice which included callinganeand technical leaders meeting to
decide the approach to use to re-assign engirteeesy so often, the entire team, with
the product strategist and the usability enginaer involved in identifying options for
adapting the team. This approach to involve theestdam is regarded by engineering
manager as critical in motivating engineers to utder to move from one sub-team to
another.

Team decides ... a certain number of stories that@méng up ... require specific knowledge

... Is not represented in that team ... a person iffereint team may have that specific

knowledge ... decide to re-assign people. (Engingdvianager)

Have slightly formal feedback ... a weekly or a dadgm lead meeting ... only take 10

minutes to get together ... certainly have intert@&@mmmunication... can also rotate people

through teams. (Senior Engineer)

4.3.2.1.1.3 Rules for sub-teams on same projects
Due to inter-dependencies in different parts of@get, the agile team has the
architecture and design implemented in such a Watyrhultiple teams can work on it at
the same time. This is achieved through a modulddayered architecture approach
that enables one sub-team to work on one area diffiégent sub-team to work on
another area of a project. There is always soragedhnfrastructure or code base. The
sub-teams require the discipline to understandwioaking with their product
infrastructure or shared code requires lots ofatmfation and co-ordination with other
sub-teams.

Need to have the trust between teams ... will ldidadg] know ... people can say this is the

worst sprint for this particular change ... teams gagotiate the best point in time to do these

things. (Engineering Manager)
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Team leads to get together ... what are the ishwsate need to think about in the future ...
working on these stories this week, this is thecfiom area that we're working on ... can we do
so. (Senior Engineer)
4.3.2.1.2 Documentation function
Akldevelopment has a small documentation team eyimgiathree contracted technical
writers with a permanent team leader. This segtiowides adaptation information on
Akldevelopment’s documentation unit in relationSize of IS department, as illustrated
in Figure 16.

Figure 16 Documentation function in relation toestf IS department - Akldevelopment
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Here, the documentation functional unit still opesaas a separate team post agile
adoption. Their work involves writing the user downtation and on-line help,
describing each feature in detailed steps for aptishing an associated task. Since
June 2005, the on-site customers (product analystdd closely with the
documentation team, while they also communicatectly with the agile team for
clarifications.

We kept it the same ... meetings are scheduled @s-aeeded basis... provided [them] an
environment that contains the latest version [imm@Eated stories]. Technical writers talk to
product analysts or engineers ... issues classiidulgs, they would create [story] cards and

give it to the development team. (Engineering Manpg

Keep on liaising with documentation ... have to takea bigger responsibility that it will be
what they want. (Senior Product Analyst)
At Akldevelopment, the documentation role is forised by the technical writer
position. Their writing skills, their understandingnew technologies and their product
domain knowledge are considered necessary to wdtieir agile environment. The
nature of their product does not require technigétkers to have a technical

background.
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Understand needs of the target audience, e.g.ramestrator versus an average user of the
system ... have an understanding of the domain aradbidity to work in a team environment.

(Engineering Manager)

You need some good communication skills ... how wdhbuser see this ... what would

appear on the screen technical skills | don't think they need as muclttadt. (Senior Product

Analyst)
In June 2005, the agile team adapted by creatorgestfor writing release notes for
each build to describe new functionalities thatenienplemented and tested for a sprint.
The release notes provide the needed informatiaonaile the user documentation.
This practice to write release notes by enginears adecided by the engineering
manager based on meeting with the documentation $gzce the documentation team
had no prior involvement in planning and impleméntaof features and also they were
not co-located with agile development team.

Release notes are written by engineers. Sepaoatessare created for this task. (Engineering

Manager)

Release notes ...basically it's broken down intogaskstory cards are written. (Senior Product
Analyst)
4.3.2.2 Informal engineering roles

This section provides information on adaptatioeimdineering roles in relation to the
size of IS department (engineering function) atd&kielopment, as illustrated in Figure
17.

Figure 17 Informal engineering role in relatiorthe size of IS department - Akldevelopment
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4.3.2.2.1 Leadershiproles

Initially, Akldevelopment’s agile team had self-argsing sub-teams with technical

leaders helping their teams with decision makirfgs Bpproach was to make the whole
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team responsible and to work together to deliveef@ry sprint. In October 2006, they
adapted to have team leader roles for their sulndess the team grew in size. The need
to have a team leader was proposed by the prinemmheer so that an engineer can
work with the product analyst to organise and getdprint backlog ready for a sub-
team. This idea to have a team leader was discussleéir sprint review meeting and
agreed by the agile team. A senior engineer ictaldo be a team leader for a sub-
team through a joint meeting between the existagt and technical leaders, product
analysts and the engineering manager for a reteag@roject. This is an informal role
similar to their lead engineer role.

The team lead, it has to do with the team size tially we had 18 people, now it's 30 plus ...

for continuity the team lead [does not change] gvezek ... person doesn’t get a good view of

the backlog ... [unless] if one person constantly @trat. (Principal Engineer)
The two leadership roles are not combined intorofeeenabling the incumbents to
have sufficient time to work as an engineer inrtkab-teams. These agile roles at
Akldevelopment have a more fluid set of projecpmssibilities when adapting to a
team-based work structure. Here, both leadershgs @re expected to pair with
engineers to implement stories.

Team leader but also a full time engineer ... prettich runs most of the processes. (Principal

Engineer)
However, the leadership roles for their agile teamesdetermined on a case by case
basis. In a sub-team with no more than 4 engingeegwo leadership roles are adapted
into one. If teams of the same size are implemgrdarts of the project standing on
their own, they adapt to have separate leadersheg.rThrough the experience of
working in sub-teams, the team themselves recod s for a small sub-team the two
separate leadership roles were not required. Ih siigations, considerable effort goes
into identify a senior engineer who can adapt tdgoe in multiple roles in a sub-team.
Since January 2007, these two criteria have beeth g this agile team to decide

informal sub-team leadership roles.

A team consisting of a tech and team lead ... no¢sgarily mean that we follow by the letter in
every single case ... it has to serve a purpose .e hdgam that can be successful. (Engineering

Manager)

A good leader will help engineers to understanddimesite] customer better... able to negotiate

... motivate us to actually achieve our goals. (Eaegi
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4.3.2.2.2 Role expectation: team leader
With this agile team, a team leader is an expeedmmngineer with good

communication, people and technical skills. Hdme,leader is not only required to be
delivery focussed, but also able to facilitate nmggst, moderate between people, figure
out and solve issues, organise sprint backloggaitk the team to make the right
decisions. Adapting with team leader roles enatbles to maximise development
effort rather than engineers constantly being takeay for other team tasks or for

meetings.
Team lead role ... make sure that the onsite custbamgot stories organised for next week,

people are following the process, running stand apd retrospectives. (Principal Engineer)

4.3.2.2.3 Role expectation: technical leader
The technical lead role facilitates and makes aeargl technology decisions, including
co-ordination and collaboration with other techhleads to ensure that the resulting
code base is consistent and of high quality. Tdlis also provides guidance for
consistency with regards to the design implemeortadind styles. At Akldevelopment,
the individuals who take this role are regardetigbly competent persons with tools
and technology. This role requires the person aatuag test driven development and
ensures that it is consistently applied by the megis in the sub-teams. The technical
lead is also expected to raise additional stouekh ss stories for refactoring or code

cleaning.
Makes design decisions ... arbitrator if there issagreement or complicated architectural
question ... responsible for communicating outwardsaise additional stories around
refactoring ... provide expertise and knowledge muke of tools and technology ... identify

issues that need to be discussed with other tg@mscipal Engineer)

4.3.2.2.4 Adapting ScrumMaster role
In March 2005, this agile team adapted with a Séfaster role. The decision for this
role was made by the engineering manager to makagdthe team self-organising,
without his contributions. The team collectivelycaked that any individual could
volunteer for this informal role for a release wehdlso being an engineer in their sub-
team. Here, the role facilitated the daily standngetings and was responsible for
taking actions on issues raised by the team. Then8daster also made sure that rules
were followed, such as a Scrum starting on timerartcexceeding a 15 minute time
limit. The other key responsibility was to be thacker of stories that the team had
committed to delivering for each sprint. In OctoB806, the team collectively agreed
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to incorporate the ScrumMaster role responsibditiigh the team leader role based on
a suggestion by the principal engineer. Only seangineers are selected for this role.
Hence, a major benefit for the sub-teams is thet #re confident that the ScrumMaster
tasks are now being carried out more efficiently.

Beginning, we [had] a Scrum Master ... any persohvlmald come up and facilitate the

meeting ... but now we have a team leader. (Engingenanager)

ScrumMaster role is to help the team to be selfoiged ... very much a coaching role ... ... is

not a permanent thing ... at the moment | am workiainly as a team leader, like a sprint

tracker ... organising most of the meetings, the loack. also a full time developer (Principal

Engineer).

4.3.2.2.5 Adapting with paired BuildMaster role
The engineers were given immediate messages arstiteen when the code failed the
unit tests. In December 2006, the agile team a&diaotinclude a BuildMaster role that
monitors all the failed unit tests and ensuresttiey are immediately fixed. This role
was proposed by a senior engineer since the &gita tvas experiencing frequent
broken builds in a sprint as a large number of mated tests were being accumulated.
The broken builds required immediate fixing for #féective functioning of their
continuous integration system. Hence, the teanecidliely agreed to have a pair of
engineers to volunteer during sprint planning nmgggtito work as BuildMasters for a
sprint. Previously, no one tracked unit tests dusprints. Now, with their extremely
large number of test cases that run constantly thilr build process, this role ensures
that bugs are not allowed to accumulate. The Budlslidr role is another of their
informal roles which is assigned to a pair for ergpThey ensure that their team
maintains continuous and successful builds. AsiaBlaster, the pair is responsible
for their entire build process and for managingrttiersion control system.

We observed that something [did not] perfectly fithought how we can handle it ... decided

for a BuildMaster, consist of one pair of engineéEngineering Manager)

Different build systems ... they're very important .spend a lot of time maintaining those

build environments and making sure they’re workif®gnior Engineer)

4.3.2.2.6 Adapting with coaching role
In January 2008, their agile setup had adaptedavithaching role. The coach works
directly with a sub-team to provide suggestionspi@mcess improvements, on self-
management and on problem-solving approaches.ig hrsother of their informal roles

that a senior engineer is expected to undertaks.réle was proposed by the principal
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engineer due to the agile team recruiting ten atit engineers in the last quarter of
2007. The agile team collectively agreed to haseraor engineer in a coaching role to
ensure that all sub-teams and engineers develepngal team behaviour and follow
agile practices. While a senior engineer could ntdar for this role, the team and
technical leaders, product analysts and the engingemanager collectively selected the
person for this role. Here, the individual in thade works with sub-teams, pairing and
coaching them for a period of time to build a shaagile culture.

Started recently to use a coach ... certain teamvi@inag are not beneficial ... someone looking

from the outside ... having a coach associated witardnt teams is extremely beneficial.

(Engineering Manager)

Process coaching is what's important rather tharteéhhnical coaching ... it's important to

coach the tech leads and the team leads ... evehalaya stand up, and every day rotate pairs

... work on small stories ... to deliver the most intpat business value first. (Principal

Engineers)

4.3.2.2.7 Adapting with consultants
In April 2005, the team hired a consultant to upk$ike engineers with test driven
development (TDD) practices for implementing umitl @acceptance tests. With no
separate quality assurance team, TDD was one oftlost important agile practices
and required individuals to quickly learn this apgch for implementing code. The
decision to hire a consultant was made by the erging managers since the team had
no one with test driven development experience. ¢l@m, a senior engineer proposed
that the best approach for the team to learn waaitowith the consultant for a period
of time. The team agreed with this approach anthduheir daily stand up meetings
they themselves decided which pair of engineerddwsork with the consultant for the
day.

For specific technology ... more efficient to skiliet entire team [than] to work with one

individual ... this fosters competitive instead oflaborative behaviour ... we identified areas

where we lack the knowledge and the skills (Engimgemanger)

Consultant ... chance to pair with him ... you see hevwdoes things ... you learn from practice
...everyone gets a chance. Ken Beck [author of Xfhaadthad a meeting with all of our team

members ... help us with estimating. (Engineer)

4.3.2.2.8 Adapting with agile testers
Akldevelopment had adapted to developer led quakgurance since improving its

development technologies and infrastructure inye2®D5. Their agile setup does not
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have dedicated testing roles. In October 2007, #uapted to include an agile tester

with their agile team.

The role of a [Agile] tester is different ... makeaciges to the tests [engineers write unit tests]

... guide and help the engineers set up the teseframks ... automate a whole bunch of

systems testing. (Principal Engineer)
The idea to have agile tester was proposed byrtheijpal engineer and was accepted
by the team including their engineering managee tBam had discovered that the
engineers were limiting their thinking for writirige unit tests to story cards only and
the product quality was being compromised. Theyladehis role to provide
development support so that a wider view is comsillby the engineers on issues such
as performance and usability. Engineers now hagp@tito write unit tests. The idea
to have this role was also supported by the produoalysts since the agile tester would

also provide them with support for writing acceuiatests.
Developers think of quality as to get this screepiece of function or calculation working ...
happy to drive [it through] unit tests ... tester ¢himk about performance, about the edge
conditions ... help product analysts think how to m#ke application testable ... help write
acceptance criteria ... get quality at the very beigig. (Principal Engineer)

Next, information is provided about tishort project duration at Akldevelopment. This

is identified as another adaptation factor underiofile of the development

environment in Fitzgerald’s adaptation framewoskjllustrated in Figure 18.

4.3.3 Short project duration

The finding in relation to this adaptation factempiresented according to the theme that
emerged from the analysis of data collected frondékelopment; the incremental and

iterative approach
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Figure 18 Incremental and iterative approach iatieh to short project duration - Akldevelopment
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three to four major internal feature releases par.yTo achieve their release targets,
they have adapted their agile development witmaremental and iterative approach.
As a result, all their projects are story drivethwshort development cycles. Each of
their short cycles is known as a sprint, which comab to make a release cycle. Here,
this practice makes it possible to package newfeatthat are implemented up until a

major release date.
Have short release cycles, every 3 months a neagel... decision from marketing what kind
of label they want to stick on it ... a major or anomi release ... is a business decision.

(Engineering Manager)

4.3.3.1.1 Adapting sprint cycles
In January 2005, Akldevelopment’s agile team adbptee week for a sprint cycle. For
each sprint cycle, this agile team negotiates amanaits to deliver the prioritised
stories from their sprint backlog. This decisiondoone week cycle time was made by
the engineering manager. The team accepted this g since it provided more
frequent and regular check points allowing bett@cking and reporting for undertaking
projects. However, the team found that the majaitihe stories were taking them

more than a single sprint cycle to implement.

Adapted the length of sprints ... started with onekve. if the sprints were longer [need] more
check points. The story has to fit within one spr{Benior engineer)
In June 2005, the agile team decided to adapt frammg a week for a sprint to two
weeks for a sprint cycle. At that point of time goneek for a sprint was regarded as too
short since most of the stories required more theseek for their implementation.

Despite adapting to two weeks sprint cycle time,tkam experienced taking more than
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two weeks to implement some of the stories reqgirescheduling in the next sprint for
their complete implementation. In October 2005,td@m collectively decided to adapt
to three weeks for a sprint. However, the senigiresers noticed over a period of time
that three week sprint cycle time had little pradty benefit since stories were being
implemented two or three days before the finish sprint. The team also found that the
majority of their stories were being estimated éaraplemented in less than two weeks.
During a sprint review in December 2005, the teatidbd to adapt back to a two week
sprint cycle time. As the team accumulated develgraxperience and capability, the
majority of their stories were broken down to bglemented taking less than a week in
time. Hence, the team agreed to the senior engingposal to adapt to a one week
sprint cycle time in August 2006. With this adajaiat the team became very
productive implementing more stories in one weeaksgycles than they did in two or
three week sprint cycles.

Have one week sprint, works best for us ... make thatestories fit into two thirds of a sprint

... tried 2 and 3 weeks, didn’t work out ... reasonléorger sprints were the size of the stories

... smaller sprints are easier to handle ... sign affaystories ... get a regularity of progress.

(Senior Engineer)
Next, information is provided on legacy systemsdalepment at Akldevelopment. This
is identified as an adaptation factor under thdilgrof the development environment in

Fitzgerald’'s adaptation framework, as illustratedrigure 19.

4.3.4 Legacy systems development

The findings in relation to this adaptation fad®presented according to the theme that
emerged from the analysis of data collected frortdékelopment; the business value
projects

4.3.4.1 Business value projects
Since 1987, Akldevelopment’s single code baset$ocare product is continuously

enhanced with new features including improvementié¢ existing features and
integration abilities with third party software.|lAheir development is related to
enhancing their legacy product. Since the adopifdhe agile approach at
Akldevelopment, the process used to request budgery out improvements require

stating business cases for such developmentdijagor any new feature development.

Build a business case to ask for the funding ... giv@e indication of how many dollars is

[required]... with agile you get approval to chanhe software. (Senior product analyst)
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Figure 19 Business value projects in relation gaby systems development - Akldevelopment

Profile of development environment

In-house development

Size of IS department

Business value
projects

A 4

Project duration

Legacy systems development

Responsible autonomy

Productivity-rigor trade-off

4.3.4.1.1 Adapting product backlog
The requests for change come from various soungebst are made by the clients.
The internal source for change is mostly from sale$ marketing teams. Since
November 2006, the product strategy group comphlesequest for changes while the
agile team provides the business case for eadteof.tThe product strategy group
recognised that they must adapt how they priorthgerequests for improvements when
they have both internal and external requeststfanges at the same time. At
Akldevelopment, customer requests are usually aedi@pigher priorities regardless of
the cost. The customer-driven improvements enabktar product quality and often
new customers show interest in their product leattinsigning purchase deals. The cost
of such changes may vary from one engineering weeken bigger engineering
investments involving significant improvement oé throduct usability. Any such
improvements are funded by the company itself retien by the existing clients but
they still receive improvements as patches. Hesdapting how product backlog is

prioritised ensures business value implementation.

Very important [is] client’s feedback ... deliver ththrough our own investment ... [clients]
make ideas and suggestions ... goes into the ideasviesstment ... broken into buckets

[priorities], things that would make our clientifeleasier. (Senior product analyst)

Next, information is provided on responsibigtonomy at Akldevelopment. This is
identified as an adaptation factor under the peadil the development environment in
Fitzgerald’'s adaptation framework as illustratedrigure 20.

4.3.5 Responsible autonomy

The findings relating to this adaptation factor presented for Akldevelopment.
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Figure 20 Developer autonomy - Akldevelopment
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4.3.5.1 Engineer autonomy

This agile team initially had to adapt to have an
empowerment culture for product development. While
Akldevelopment had autonomous development tearag, th
were highly structured and managed by engineering
managers. Here, this role essentially is a projentager
role usually having an authoritarian managemené sty
However, the agile team engineers are empowerdd wit

project management and implementation responsssiit

including a wide range of decision making in raatto their development process.

Engineers do the job of a project manager ... fragataup perspective, | am the project manager
... responsible for money ... a time plan ... risks asiés ... but the daily operations done by
the teams ... a project manager would be inward améhd/ard focused ... [now] the opposite,

which is upward and outward. (Engineering Manager)

Delegated estimation ... signing up for work for atigalar sprint ... selecting technologies ...
selecting people for the team ... changing the deslighe time ... refactoring the code

(Developer).

The engineers are entrusted with accountabilityteir agile process. The belief is that

when engineers contribute and implement ideashfar practices, it is much easier to

get the team to buy in. Such autonomy makes thainta lot more passionate and

motivated when the manager does not micro-managtm.

Autonomy contributes towards motivation, commitmelgdication and high performance ... in
charge of their own destiny, so getting the bugfithe team is easier ... [with] autonomy
reflect upon how they work, what tools they usdhestechnology right, is it right to be

designing it this way. (Engineering Manager)

Decision making, of course | do all the time ... kiad of hard at first because you seem to
have too much freedom ... after a while you defigifelel confident ... definitely appreciate the
freedom ... motivates you to produce more ideas ..td@ve the ability to contribute then how

can be given empowerment to contrib(Eagineer)

4.3.5.2 Adapting engineer empower ment

This agile team had full delegation for all the@velopment practices and decision

making within their agile setup. One key adaptatiati their empowerment is that the

156



engineers are allowed to negotiate story estindugag their sprint planning meetings.
This decision was proposed by the engineering neragd collectively agreed by the
team in August 2005 when the team decided that @ifdyv senior engineers would be
involved with on-site customers for backlog plamniBespite the senior engineer
involvement in story planning, this adaptation waesde to make sure that the entire
team takes full responsibility for delivery of theprint commitments. Through this
adaptation the team has experienced that morblekstimates are being made and
also, they are regularly delivering their team catmmants.

Engineers sign up for an amount of work ...they deiee the actual velocity ... asked to come
up with their own estimates for every single storydo whatever it takes, long hours and
weekends to deliver what they have estimated agmkdi... everybody else is basing their plans

upon what they have committed. (Engineer Manager)

If a team is committed to a certain amount of wihik week the people outside of the team need
to make sure that they're not interfering ... mandges to provide that framework. (Senior

Engineer)

Next, information is provided on the productivitydarigour trade-offat
Akldevelopment. This is identified as an adaptatextor under the profile of the
development environment in Fitzgerald's adaptatiamework as illustrated in Figure
21.

4.3.6 Productivity and rigour trade-off

The findings in relation to this adaptation facioe presented according to the themes
of productivity and rigor within the developmenbpess, which emerged from the
analysis of data collected from Akldevelopment.dRiaiivity and rigour are as
important as each other at Akldevelopment.

Figure 21 Productivity in relation to productivitigor trade-off - Akldevelopment
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4.3.6.1 Productivity
Productivity with this agile team means to havedbeelopment agility to implement

innovative product features cost-effectively an@dbieve their target of three monthly
internal releases. At Akldevelopment, improvingdurctivity is one of the key product
development goals enabling them to keep aheacdeofdbmpetitors in the international
marketplace.

Need something that can sell ... successful in th&etlace ... provides value to the

customers ... deliver that in a short timeframegast faster than the competition ... we have

accomplished our job. (Engineering Manager)

Software is hopeless if it's not delivered ... ihs use to anybody ... a team that communicates
well ... carries the water for each other ... ther&sadutely shared responsibility ... one pair

didn’t finish a story ... everyone has to work to tfedt stuff done. (Senior Engineer)

The following are some of their key productivityaptices:

4.3.6.1.1 Effective sprint plan
The sub-teams are required to have a good spentgdéarly indicating the
commitment for a sprint cycle. A good sprint plamtibutes effectively towards the
team mental state, facilitating coordination, fasig efficiency and promoting
predictability. A sprint planning meeting involvesgotiating the story estimates with
the product analysts so that the sub-teams arneses as possible to what they think
will be required to implement it. An effective sprrplan enables the agile team to
implement as many stories as possible in theiasgleycles.

They size [estimate] them [the stories] at thet sththe week ... this is what we're going to do

for the week. (Product Analyst)

Able to tell people exactly what we planned forugrtoming release ... we know exactly what

we [will] deliver ... plan for it as good as possib{Engineering Manager)

4.3.6.1.2 Team work area and co-location
The agile team is provided with a separate teank &ma. Engineers also have their
own desks in the personal work area. Their worletisdivided into engineering hours
(team meetings and pair programming) and persanakh/dealing with matters such as
checking emails, doing research, and learning B. tdbe sub-teams and their product
analysts with the usability engineer are all ccated in an open space. The co-location
provides for effective face-to-face collaboratiordaoordination with instant access to

others for discussion in their agile product depeient environment.
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People are co-located ... improve communication kexaeople are closer ... whenever you

have a question; go to person in regards to pnogithat detail. (Engineering Manager)

Work really well when everyone is co-located .. hi&tcustomer is in the room listening,

talking, and asking questions, it really helps.njSeEngineer)

The team work area is where the engineers are ®gexrspend most of their time.

This area has dedicated work stations with inteaeess for job related tasks. In the

team work area there is no email access, instassageng systems or phone facilities.

The team work area ensures that there are no eudsttactions. Individual phone

facilities and internet access for personal useeoreided for in the personal work area.

The team area is non-office work and non email areghis is the actual development area ...
have all tools available ... as opposed to the inddiai work space, do their office and personal

work. (Engineering Manager)

Open space does matter to me ... see other peopkéng@nd sometimes I'll slack off a bit ...
makes me feel bad ... I'll try keep up to pace witieryone else ... need help | can always go

to them ... makes me more confident. (Engineer)

4.3.6.1.3 Pair programming

Here, the pair programming practice is used astadnave a productive agile team. The

driver and navigator roles help engineers to fausvhat is required to be done.

Work in pairs, can't lean back ... able to achievéhimi 6 hours of pair programming more than
most people achieve within 12 hours of working solthere’s no deviation into other adjacent

areas. (Engineering Manager)

No skills whatsoever in the platform ... pairing is@cepted way for to get up to speed ...
might not be the most productive ... people tendaoff at high speed and massively
refactoring the code that they don't like ... withme® senior person, they just charge without

discussing ... certain personalities can be diffigitincipal Engineer)

4.3.6.1.4 Minimum design

The agile team has no separate design phase,alruteheir functional requirements

are fleshed out as stories. The stories are wigseindividual tasks which require a

minimal design effort for pairs implementing them.

Don't have much of design phase ... our stories arg short , a small amount of work ... just a
note pad with a couple of scratchings is good ehdaget on the same ball park. (Engineering

Manager)

You want to go in there and start coding ... if yoe doing unit testing then you have to know
what interface is going to be, this is what is goio go in and come out. ... that forces you to do

a bit of design. (Engineer)
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4.3.6.1.5 Good tool support
The agile team provides tool support for the engiaenaking sure that they have

everything needed to develop and test softwarepiroductive manner. They believe
that good tool support removes the overheads amgbisathat may impact on
development efficiency. Their development environtrteas been adapted to include
powerful version control systems and an Integr&tedelopment Environment (IDE)
with source code editor, a compiler, build autowratiools, and a debugger.
Our goal is that the build should finish in 10 ntew ... whenever it goes up we find another
way of bringing that down. (Engineering Manager)
Have also got end targets for our build processun. all the tests as part of the build
engineers must get knowledge of broken builds as ss possible in shortest time to be
productive with TDD. (Principal Engineer)
While these practices have been consistently ahghe team had recently adapted a
few other practices to make their agile developnnemte productive. These are

discussed next.

4.3.6.1.6 Adapting story size
Their requirement for a story is that it must bgcdete. Now, at Akldevelopment each
story must be sized up to two days or less famig@dementation. This adaptation was
agreed by team in August 2006 based on the propgdak senior engineers for such a
story size to enable one week sprint cycles. tithadaptation the team found a story
this size much easier and faster to implement esid This adaptation also enables them
to commit more stories in their one week sprinieycbecoming more productive.

1 week sprint, do 10 or more stories ... each dayvery gradual piece of work ... like 1 or 2

days worth of work ... break your tasks down to gratll amount of work. (Engineering

Manager)

4.3.6.1.7 Adapting with no comments for code
The principal engineer proposed the practice ofingino documentation for code
which the engineers implemented to enable the teaffectively deliver their
commitments in one week sprint cycles. In Augu€i®Q@he agile team adapted with a
development standard where the code must itsetiritbesto the reader what the
function is about and not requiring engineers tdengode documentation. However,
after a period of time some engineers identifiead for complicated implementations

this practice was not effective. In October 20@8,duch situation the team agreed to
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provide minimum comments to make the code readblegineers thought it was
necessary to do so.
We use no comments in our code ... there is a ranermmce, might need to put a comment ...
so that’s another principle. (Principal Engineer)

Next, information is provided on rigor with thevddopment process, as illustrated in

Figure 22.

4.3.6.2 Rigour with development process
The agile team has a rigorous testing processdifittrent types of automated tests to

ensure high quality products. This is achievedufhoadapting to use a test driven
development (TDD) approach with an automated tgsimvironment. Prior to agile

adoption, Akldevelopment had no automated testirwyenment.

Figure 22 Rigor with development in relation to gwotivity-rigor trade-off - Akldevelopment
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4.3.6.2.1 Unit tests
The agile development engineers are required ti@ wriit tests for stories that they

implement. All their code is driven by unit testheve the engineers write unit tests to
validate individual functions. Here, they write @itutest before writing any code for a
function related to a story a pair is implementinbis practice ensures that their quality
standards are being met and to identify and elitaidafects early in their development
process. This practice also provides them withodreefit of refactoring (making the
code as efficient as possible) as a story is impteed.
Always write unit tests before code ... it is noelikwe spend 3 hours writing unit tests and then
5 hours coding ... spent 30 seconds writing a ustt tene line of code ... refactor it ... it
happens every minute. (Principal engineer)
Akldevelopment’s agile test driven development &iasutomated and continuous

integration system which helps to detect integrapjmblems, gives an early warning of
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broken code, instantly evaluates unit test charages facilitates the availability of
builds for systems testing, product releases antetiag.
Our software sells for multi million dollars ... isige, can’t run all the tests every single time
you change a line of code ... need to use integratystem to make sure that when | commit
some code, don't break [other] modules. (Princifrajineer)
4.3.6.2.2 Adapting unit tests with mutation tests
This agile team has adapted to using the JUnihteftamework for writing unit tests.
In November 2006, based on a suggestion by themeegng manager, the team
adapted to enhance their TDD practice by includmgation testing to help determine
the effectiveness of their unit tests. Using motatest, the engineers are now able to
determine the quality of their unit tests duringolementation and can improve them to
enhance the overall quality of the new features.
Mutation testing ... mutate the code and run all tinét tests again, if they still pass then
something is wrong ... definitely have a defect . basically about assessing the quality of the
unit tests. (Engineering Manager)
4.3.6.2.3 Systems testing
Before a major release, Akldevelopment has a feelsystems testing phase for their
product. With this agile team, they have adaptegsman automated acceptance testing
environment for their internal releases. They had@pted to use a complete automated
acceptance testing environment for their end-tofandtional tests replacing manual
systems testing. The acceptance tests run consvaitttl their continuous integration
systems to make sure that their code achievestygalins.
Don't do system testing whatsoever ... have automatedptance testing ... alternatively run

manually, not the best approach towards improvirglpctivity ... in that sense we have

adapted, built in the acceptance tests from day (@rgineering Manager)

But they [on-site customer] would go at their owne and just look at the screens and make
sure things look fine. And then try a few of theadtions on the screens and then they leave.
(Principal Engineer)
The team adapted to use the Fitnesse testinga@aitbmate story tests, enabling them
to test business logic. This tool allows their pretdanalysts to explain a story using a
tabular set of data. The engineers implement tde behind the test and the product

analysts will test to see if that code is working.
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Fitnesse test ... we use a tabular set of data issit¥éki that lets the customer express concepts
through tables of data. tests become part of the normal continuous integratnd build

system. (Principal Engineer)

4.3.6.2.4 Adapting acceptance tests
The agile team adapted to use Selenium as a t#gotdesting the user interface by
running it directly in a real browser such as Fredr Internet Explorer. Selenium
involves writing HTML pages that contain Seleniwables. Selenium is preferred to
other testing tools that simulate a browser. Howes@ne engineers found
implementing the Selenium test challenging.

It is important that we write functional tests retbrowser that tests the stuff that we can’titest

Java ...tried Selenium, a much better way of tedtiegUl ... strong and powerful. (Engineering

Manager)

For me to write a Selenium test straight off anartstoding the web page is very difficult

because | don't know what the IDs will be and somhe¢he web page stuff is automatically

generated. (Principal Engineer)
In July, 2005 the agile team agreed to adapt ®elienium tests by writing Java code
that got executed during the build process to preddTML code. This adaptation was
proposed by engineers since they could not refattdiL code. The agile team
accepted this adaptation as necessary for them able to refactor all their
implementation to make their code more effectigetheere is no refactoring tool for
HTML code.

It is easier for us to refactor that code, writatttode in Java. (Engineering Manager)

Writing J unit tests and then writing Java code s.fine for me because | understand Java. So
writing a J unit tests for me isn’t really thatfditilt. (Principal Engineer)
4.3.6.2.5 Adapting build system
With this agile team, the committed code was ptd asingle instance of
CruiseControl, a Java-based framework for a cootiswuild process with their
version control system. Overtime the code base grethat it was no longer efficient.
In August, 2005 their build system was adapted smaller CruiseControl groups
where major components have their own CruiseCanlie agile team adapted their
build system to make it more efficient. Initialijpeir build process would take up to
four and half hours to build once code was comuhitfénis duration for build process

was quickly recognised by the engineers as inefliicbecause they had to wait for long
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periods of time to know about the broken buildsisTesulted in engineers not able to
deliver their sprint commitments on time, fixingethuild from the previous sprint
during the next sprint cycle.

When we started, the build would take up to 4 Ya$fiou have adapted in such a way that we

can splitit up ... [for] major components one crs@p each ... have about between 13 and 15

cruise loops. (Engineering Manager)

Running the build, we need more hardware ... takesaiog to run the build ... so that
individually we could run our builds over many mams and it would be much quicker.
(Engineer)
This adaptation allows more frequent builds whieytare able to run ten to fifteen
builds per day from two or three builds per dayhea beginning. The engineers get
feedback on the broken builds more quickly helgmacrease the team’s productivity
in meeting their sprint commitments. In the begmgpithe agile team experienced a lot
of broken builds, which now has improved considirab

We could have built the entire system in a singlése group, within 10 minutes ... but we

would not build more often ... slow down teams. (Exegiring Manager)

4.4. Overt factors

This section provides detailed information on Akldie@pment’s agile approach
adaptation driven by the overt factors or intellettroles of software development
methods. Figure 23 shows these overt factors aifieel in Fitzgerald’'s adaptation
framework. First, information on project managenemtaptation at Akldevelopment is
provided

4.4.1 Project management

This section provides adaptation information toriove visibility of development
projects as illustrated in Figure 23. Improvedbiigly is part of project management as

an adaptation (overt) factor in Fitzgerald’s adaptaframework.

4.4.1.1 Improved visibility

At Akldevelopment, both planning and executing potg are regarded as equally
important; their agile product planning tasks masgarthe visibility of upcoming
features. The product vision and iteration plamsdiscussed. Information on adaptation

of these plans to improve visibility is also prosi
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Figure 23 Improved visibility in relation to profamanagement - Akldevelopment

4.4.1.1.1 Product vision (high-level plan)

Overt factors

Prgiectdmanagement: improved visibility, | At Akldevelopment, considerable effort goes into
reduced risk

developing high-level plans. It is an importaneéatt
Reduction of variety and complexity

to establish and to communicate visions of thew ne
Economic: skill specialisation, division of

labour developments company-wide. The product managers

Epistemological: transfer of knowledge, | have this responsibility. Their business-level piag
template for inexperienced developers,

learning from past projec strategy to identify high value features creates th

o jeson of nercommunication among  awareness for the new features within and outside t

organisation. With the agile development teamithis

achieved through their planning practice of creptinrelease backlog, which is driven
by the product analysts. Information on high-lemedl low-level planning including
how and why they are adapted has been providedtiatin-house development factor

in the profile of the development environment.

4.4.1.1.2 Sprint plan for story implementation
With this agile team, a sprint plan identifies #ofedule of all the stories that they

commit to implement in a sprint. Here, sprints @tecated stories from a release
backlog according to the priorities, which are negtiriven. The sprint plan is an
outcome based on agreement between their engiareerthe product analyst. The
business functions such as the sales and marlagpaytments are dependant upon the
sprint output, the build. At Akldevelopment, thesibility of each sprint is extremely
important since the stakeholders need to know auack the availability dates of the
implemented stories. However, this is dependennupe accuracy of the story

estimates.
Break down the functionality and lay it out in texiof releases ... once the sprint has started ...
team tracks that every single day ... walk to theteldoard and see exactly if they are ahead of,

behind or on schedule (Engineering Manager)

Each Sprint we are not really tracking the amodrtime it took to do certain tasks ... we are
not collecting data ... people just kind of roughgmember how much time it took to do
something ... don’t even know if that would be usekNery task you do is quite different.

(Principal Engineer)
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4.4.1.1.3 Adapting story priority setting
This agile team has adapted how the prioritiesaasggned to the stories in order for the

team to easily schedule stories within a sprineyliwere having stories of equal
priorities making it hard for them to reshuffle thveer of the stories for implementation
in a sprint. Some of the senior engineers recodrits& two stories with the same
priority caused unnecessary debate about whiclg staruld be implemented first,
resulting in precious time being wasted duringrggriln August 2005, the team
collectively agreed with the product manager tlmatwo stories should be assigned the
same priority. Previously, stories were given anity of high, medium, or low. Now,

all their stories differ from one another in prigri

Can't have two stories with exactly the same piyori. to decide between two, because able to

do one ... it becomes even harder and it takes up witthe team effort. (Senior Engineer)

4.4.1.1.4 Story estimates
At Akldevelopment, there are three points for stestimation. One is with the vision

and roadmap plan, where they estimate on a laae #te releases that they will do for
the next 12 months. This is a high-level storymeate involving a few senior engineers.
The next estimates are done when planning a rebeadéog, which also involves only
a few senior engineers. The final estimates areenradprint planning meetings when
the agile team engineers collectively provide eates for stories against which they

will work in a sprint
Higher level stories get broken into 2 or 3 differstories each [backlog planning] ... the

engineer sizes [estimates] them ... go through efacih EBprint planning] ... team determines

how many hours they nee(Product Analysk

4.4.1.1.5 Adapting estimating practice
Despite having three different points for estimation occasion it is quite a challenge
for them to deliver their sprint commitments. Otleg projects, the engineers in this
agile team experienced that the most of storiegaeb new technologies to improve
client performance. Several of their stories regjaiigood understanding of such
technologies for the engineers to successfully @amgnt them. Hence, some of these
stories require further investigation before thiplementation. For this reason, the
engineering manager proposed to the engineerghigyaprovide estimates in points
rather than in hours, giving them a buffer for gagna better understanding of a story

before its implementation. As a result, this agglem in January 2007 agreed to adapt
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their practice of providing estimates from hourgtints. Here, one story point is
equivalent to one ideal day or 8 solid hours of pabgramming.
Moved from hours into story points ... look at akktstories ... identify the smallest story in

terms of the least effort ...compare that story \eitlery other story ... it can be equal size ... it

canbe 1.5oritcan be 5 ... can apply any schlegiheering Manager)

0.5 is half an ideal day ... doesn't mean like haiéal day. It could be like 1 or 2 real days ...

an ideal day means an engineer sits there for Bsh{ngineer)

Previously, an engineer proposed an estimate $torg. However, it was observed by
some of the senior engineers that for the majoifitye time during sprint planning
meetings an estimate suggested by an engineermadygagreed by others without
much thought or discussion. The principal engirsegggested using the planning poker
game to generate discussion before the team comgnitt a story estimate. Hence, the
team agreed in March 2007 to adapt their estimatrantice for sprint planning
meetings with planning poker. This adaptation hesbéed the team more discussion
helping them to identity issues with stories analviting more accurate estimates for
their implementation.
All have cards with different story points on themom 0 to 5+ ... all draw out one of the sprint
poker cards ... place them on the table at the saneg if 2 people bring out a story point of 1
... 8 people bring out 2 points for that story , midkely put 2 down on the story card.
(Engineer)
Next, adaptation information to reduce risks iratiein to project management at

Akldevelopment is provided, as illustrated in Fig@#.

4.4.1.2 Reduced risk
Discussed next are some of the key risk factorsrttzgy impact Akldevelopment’s new

development. Information is provided on adaptatbtheir agile approach with new

practices to minimise the impact of these riskdes:t
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Figure 24 Reduced risks in relation to project ngemaent - Akldevelopment
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Overt factors . . . .
since stories frequently involves new technolodpes

Project management: improved . .
isibility, reduced ris which the team lacks knowledge. For this reasan, th

Reductin of variety and complexi team has adapted its agile development with aipeact

Economic: skill specialisation, division known as a ‘spike’. On occasions, the team rurpil@s
of labou

it is a practice of allocating time to learn abant
Epistemological: transfer of knowledgd,

template for inexperienced developers| consider technological issues before being able to
learnina from past proiec

Lo L implement stories within a sprint. If realised befor
Facilitation of intercommunication

among developel

during a sprint planning meeting, a spike is rua as
story with other story implementations before asgsonable estimates are provided for
it.

The risk ... new technology the team is not yet asilfar ... a spike; you need to invest a few

hours in order to determine the actual effort. (Eegr)

4.4.1.2.2 Outdated backlog plan
For this agile team, there was also a constantesige to allocate time for re-evaluating

backlog plans. Having adopted sprint cycles agthad for allocating and carrying out
their development tasks, the engineers are cohgtarglementing stories from one
week to another. There is always the risk thas#r@or engineers may not re-evaluate
and provide an updated backlog. This leads to es$eing made based on outdated
estimates. They have adapted their agile appro&bhavpractice (it makes sure that
time is set aside) that involves evaluating thevegtes of the next release in their

current release cycle.

Our strategy ... regularly update and revisit all ésémates [for] next release or next 2 releases
... estimate still looks okay. But this is not onlyoaut the size of the different stories, it's also
about the content and scoping of stories and tiegisations ... revisit all of those. (Engineer

Manager)

4.4.1.2.3 Missing low priority story implementation
The agile team have missed out implementing sontieeoow priority stories. These

missed items are the missing functionalities foew feature which Akldevelopment is
trying to provide with its product. These typesstidries are low priority but are
considered to be important, adding value to newfea. For this scenario, they
incorporate their agile approach with a shorteatien cycle (less than a week long) to

implement those stories.
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The risk, miss some items of low priority ... havesfteration ... allocate it for next week ...

mitigate that risk by making sure that systemvgagls completely refactored, clean and simple

design ... add whatever you might have overlookedgiieering Manager)

Next, adaptation information is provided on redoctof variety and complexity (Figure

25).

4.4.2 Reduction of variety and complexity

This section provides adaptation information oease and daily plans at

Akldevelopment.

Figure 25 Reduction of variety and complexity factoAkldevelopment

Overt factors

Project management: improved visibility,
reduced risk

Reduction of variety and complexity

Economic: skill specialisation, division of
labour

Epistemological: transfer of knowledge,
template for inexperienced developers,
learning from past projects

Facilitation of intercommunication among
developers

list of stories.

4.4.2.1 Roadmap plan; release and daily plans
Preceding Akldevelopment’s vision planning is their

product road map planning. Their roadmap plan
identifies the quarter releases in which the new
features will be included. This plan usually covars
roadmap for up to twelve months. The initial
reduction of variety and complexity is achieved
through their roadmap plans. It includes the cosati

of separate backlogs for individual releases with a

Have a roadmap ... contains large functional areaisvte would like to address at a certain

point in time ... within these have release plansreak down the functionality and lay it out in

terms of release ... towards the end of a releadedbthe next release. (Engineering Manager)

The [on-site] customer and one or two engineens p&eases ... invited all engineers to the

meeting and show them ... basically broken down stéoies and also are prioritised ... like

high priority, medium and low. (Engineer)

The other important aspect of a release plan isttidentifies all the sprints leading up

to a specific release date. A further reductiomarnety and complexity is achieved

through their sprints. At a micro-level, sprint®yide for further reduction in variety

and complexity through their daily scrum meetingBich require the engineers to

communicate their individual plan for the day. Nemformation is provided on their

daily scrum practice including how and why they agl@pted.
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4.4.2.2 Scrum meetings
Since January 2005, the daily scrum meeting isidersd an integral part of their agile

approach where the pairs provide an update on $kay implementation from the
previous day and provide a plan for the current déys agile team considers scrum
meetings to be one of their key practices that lenthiem to behave and feel like a
team, facilitating the engineers to pick whom thely pair with for the day or for a
story. The team’s scrum meeting, held at 9 am imnme-boxed for 15 minutes, is when
they all meet for the day. This meeting is alsorofee individuals from other teams or

departments to attend as observers.

The most efficient one ... igniting a team spirit . syachronisation point, everybody gets a
sense of who is working on what, announcementdeanade ... people report what they did

since last scrum ... also the plan for the next thiEggineering Manager)

In scrum ... talk to other developers and on-sitéarusr ... what you're going to do ... you
know about what other people are doing ... have @bpicture of how the entire team is going.
(Engineer)

4.4.2.3 Adapting daily (scrum) plans
The agile team themselves acknowledged that siregedre co-located in a common
work area, they are aware of each pair’'s daily pgsg} Hence, the engineers felt that
updating their progress in scrum meetings did notigde any value. During a sprint
review meeting engineers collectively agreed tqatiee format of their daily scrum
meetings based on the suggestion by the enginemangger. In November 2006, the
engineers decided to identify issues and itemsahtinterest in their scrum meetings
together with identifying who is pairing with wholor the day. The team also decided
to adapt to have another meeting on the issuesfigerduring the scrum meetings
immediately after involving those who were are ies¢ed to discuss and identify
possible actions. This adaptation for a follow ometmg became a popular means of
helping a pair by another pair on their previoug'sigssue.

Identify issues [and] item of interest for the rekthe team ... the second element; switch

partners ... with regards to who is moving and wiaystwith the story ... determine who is

pairing with whom. (Engineering Manager)
The daily scrum meeting was further adapted in dgn2008 due to the increasing size
of the agile team which had doubled in size to Haugy-six software engineers, one
usability consultant, one agile tester, and fowdpict analysts. Some of the senior
engineers realised that it was not practical teersrum meetings involving the entire

agile team. Hence, when creating the sub-teamsrégects the team leaders, technical
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leaders, product analysts and engineering manamiyjmade a decision to adapt the
agile team’s scrum meetings to having sub-teanmsengetings. This agile team
agreed to this format since a sub-team works astard part of a project having no
shared components that need to be attached asfplaet stories. The engineers now
experience the benefits of having scrum meetirtgeir sub-teams which are simple for
coordinating their daily pair swapping and shortluration focusing on identifying
issues relating to their sub-teams only. In Mar@@&, the agile team had another
adaptation in relation to sub-team meetings whecbrtical leads of sub-teams now
have joint meetings. Despite working on distinattpaf a project, engineers discovered
that some issues definitely required communicdimnifpe other sub-teams. Hence, a
collective decision was made by the agile teanafpractice requiring joint meetings
between technical leaders when required to commateimajor project issues to
engineers in sub-teams. There is now collabordteiween product analysts on story
priority settings for their sub-teams and more stemm collaborations between
engineers during sprints avoiding frequent brokeitdb.

One large stand up meeting ... it becomes a wagimef... people [are] working in different

areas ... also there is just a small amount of timence a tech lead identifies an item that needs

to be covered with other teams ... tech leads getthey and have a chat ... works quite well.

(Engineering Manager)

Scrums are for only for people who are actuallylagd in the things that they’re doing with a
[on-site] customer ... people working on two differgarts hardly overlap ... so there is not

much point putting the two teams together for scroegtings. (Engineer)

Next, adaptation information is provided on ecomardivision of labour and skill

specialisation (Figure 26).

4.4.3 Economic: division of labour and skill specigation

First, adaptation information is provided on Aklé&pment’s division of labour with

their agile approach.
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Figure 26 Economic division of labour - Akldevelognh

Overt factors

_ _ - 4.4.3.1 Division of labour
Project management: improved visibility, .
reduced risk Akldevelopment now implements any new feature

Reduction of variety and complexity through their two distinct functional units within

the engineering department; the development and

Economic: division of labour, skill

omic: dv _
I— documentation teams.

Epistemological: transfer of knowledge,
template for inexperienced developers, learnin
from past projects

9 4.4.3.1.1 Adapting with business contribution

o - Their agile development now includesilgt
Facilitation of intercommunication among

developers contributions from the product strategy group.

Their agile setup is adapted with full-time prodantlysts assigned to sub-teams. In
January 2005, a product manager was co-locatesbtade domain support for the agile
team. The engineering manager, who made this decisientified product manager
support as critical for creating effective spriacklogs and for providing engineer
support for swift story implementation during spriycles. However, this support was
not available when the product manager was inidte Wworking with clients. Upon
realising this, engineers collectively made a rsgjf@ a permanent on-site customer
role. Based on the decision made by the companyuéixes, the product manager
adapted to become product analyst and permanemtlycated with the agile team in
November 2006. This adaptation enabled a permamess-functional agile product
development between engineering and business funscéit Akldevelopment. This agile
setup now has a clear division of labour at engingdevel, whilst still working
together as a team. Their agile projects requitdl @ommitment from their software

engineers and the product analysts.

People who are contributing towards a project aréocated and work as one team ... not only
the engineers ... [but also] product [analysts] ..séhpeople have to collaborate ... have co-
located them [to] make sure that we spend as littee on communication overhead.

(Engineering Manager)
With agile, communication thing is so important .vegyone is generally co-located (Principal
Engineering).
4.4.3.1.2 Adapting devel opment function
Their agile development is adapted to have thrs&éndi engineering roles. These roles
now are software engineer, agile tester and usabiligineer creating a division of
labour within their development function (reasomsddapting with agile tester and
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usability engineer roles have been provided earligr January 2005, the development

roles were adapted into a single software engingedle enabling this agile team to

have multi-skilled and flexible individuals. Thigdsion was made by the engineering

manager incorporating testing and quality assurgasies up front with development to

deliver implemented features in short developmgales. As such, there is no division

of labour amongst their software engineers, des@iténg a vast majority in this role.

As a result, engineers now carry out all the dgualent tasks. The Engineering

Manager explains the reasons for adapting to dessaftware engineering position

with their agile setup;

Agile tester... provides feedback ... on how the qudfitust] be built into the product ... user

interface expert, influence achieving [usabilitfchitects, analysts, designers, implementers

and testers, aggregated into software engineeat][rolcan’t separate them, start changing the

code, essentially changing the design ... testingrmptementation can’t be separated,

otherwise responsibility for quality will be didtrited ... has to remain with engineers ... also

architecture is something that emerges over t{aegineering Manager)

Waterfall method ... somebody would write the requieaits ... someone would come up with a

solution ... someone would write a design and wolitdw it over the fence ... developer would

pick it up and go why did the designer do this .. evendid the designer go ... can’t go back and

redo this bit ... if somebody [agile engineer] makeawristake ... know about it immediately and

they can fix it. Rather that it not being notided 6 months. (Senior Product Analyst)

Next, adaptation information is provided on skgésialisation (Figure 27).

4.4.3.2 Skill specialisation

Figure 27 Economic; skills specialisation — Akldieyenent

Overt factors

The software engineers are required to adapt to

Project management: improved visibility,
reduced risk

broad technical skills along with their specialist

Reduction of variety and complexity

skills sets. Adapting to a general skill base essur

that their agile setup has an on-going capabibity t

Economic: division of labour, skill
specialisation,

deliver their sprints as expected. Prior to agile

Epistemological: transfer of knowledge,
template for inexperienced developers,
learning from past projects

adoption, development individuals focused either

on the user interface, database or coding and

Facilitation of intercommunication among
developers

would stay with their preferred area only.

p truck factor effectpeople over time always have affinity to

certain areas ... if that’s the only person knowledide in a specific area ... it might actually get

the entire development to a halt ... always make thatewe have a back-up. (Engineering

Manager)
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If someone leaves and they were working on thein aithout pairing it is going to be detriment
... lost a whole heap of intellectual property. Ahdt's the whole point of why we want

discipline of pairing, rotating and small stori@rincipal Engineers)

4.4.3.2.1 Adapting to generalist skill sets

The decision for engineers to have general softeagineering skill set was initially
made by the engineering manager in January 2003hsoagile team to deliver
implemented features in short development cycles# critical that individual
engineers were skilled enough to carry out any lopweent task. To develop a general
skill base, the engineering manager made the decisquiring sharing of all work at
development level. Pair programming is one of tkey practices for developing a
general programming skill base since their staregsiire different sets of technical
skills. In August 2006, pair programming was furthdapted with a daily change of the
individuals in the pairs to enhance the skill bakssub-teams. Through task sharing,
engineers have also adapted their technical &siMith estimating, refactoring, and
test driven development skills. The engineers tlesl they now have sufficient

technical skills in their team to implement innavatfeatures.
Probably 70% of the way there, everyone has geisichidea of the different technologies and
things that we need to alter [adapt] to get thidgse. (Software Engineer)

Easier to work on any given [story], had to uplskiibstantially ... not only coding, it is design,
architecture, and testing ... different functionadas, require [skills on] Java ... database, user
interface, performance, security. (Principal Engime
For achieving productive pair programming effdni &gile engineers are also required
to adapt with excellent interpersonal skills, emapkpontaneous collaboration. This
agile team’s belief is that effective collaboratiogips to contribute towards their team

effort and success.
Interpersonal skills ... for pair programming it daa quite challenging ... have to vary how you
interact, depending on the different kind of peedity. (Software Engineer)

Next, information is provided on the epistemologrcde of methodologyvith

Akldevelopment’s agile process.

4.4.4 Epistemological role of methodology

At Akldevelopment, the agile team has developedeskay product development
beliefs. They relate to their pair programming @ogdt-mortem practices. Regardless of

the number of sub-teams, they choose pair programamd conduct regular sprint
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post-mortems. Thepistemological rolef Akldevelopment’s agile method is presented
using its sub-factors; the template for inexpersehdevelopers, transfer of knowledge,
and learning from past projects. First, adaptatdormation relating to transfer of
knowledge is provided, as shown in Figure 28.

4.4.4.1 Adapting the practice for transfer of knowedge
Since January 2005, the pair programming pracsicesed by this agile team as a

method for up skilling and training partners wheiiripg. In March 2005, this practice
for up skilling individuals through pair programmgimwas adapted with mentoring duties
to provide local development experience and doreapport for the new recruits. The
need to pair with the same individual for a pemddime was identified by a new

recruit during a sprint review meeting early inithagile adoption. Engineers from
outside Akldevelopment were also recruited to fohm agile team rather than selecting
all from the existing development teams. The agiéan collectively agreed to pair a
new recruit with same individual for a period ahé until the individual became

comfortable with the product domain.

Figure 28 Transfer of knowledge in relation to &misological role of methodology - Akldevelopment

Overt factors

Through mentoring, the graduate engineers at
Project management: improved visibility,

reduced ris Akldevelopment swiftly learn and gain sufficient
Reduction of variety and complex knowledge, skills, technical know-how and
e e R = e e ] experience of their development process and
specializatior

comfortably pair with others in their agile setup.

Epistemological: transfer of knowledge, . . .
template for inexperienced developers, We also have pair programming sessions ... they

learnina from past proiec

have a mentor and stay with the same person for

Facilitation of intercommunication among
developer: as often as otheople do. (Engineering Manager)

Next, adaptation information relating to the tentgli@r inexperience developers is
provided (Figure 29).
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Figure 29 Template for inexperienced developersliation to epistemological role of methodology -
Akldevelopment

GvEt i 4.4.4.2 Adapting the template for

Project management: improved visibility, mexperlenced developers

reduced risk

Since January 2005, all the new recruits for the
Reduction of variety and complexity

agile team are provided with on the job training

E ic: divisi f | , skill . . . .
S;gg‘;:;;‘gﬂg'nv'sm” of labour, sk through pair programming as they are immediately

assigned and included in all aspects of the work

Epistemological: transfer of knowledge,

template for inexperienced developers, . .
Iearﬁing fron: pa)l(spt plrojects veon assigned to a sub-team. Here, a graduate engineer

Facilitation of intercommunication among takes up to six months to become a Competent

developers

engineer. They have adapted their agile approach
with training sessions so that in the first few iWgdhey get acquainted with their
development environment. This learning practice adepted with show and tell in
June 2005 and also with sales based training pmoges in October 2005 where new
recruits are given tutorial sessions on the protuetquire domain knowledge. The
sales based training program, normally used ta ttair customers on using the
system, was suggested by their product managemjérraenefit of this training
program is that the new recruits are instantly eeplao their product, helping them to
acquire domain knowledge. The show and tell practias proposed by senior
engineers to present on something useful the eagriscover which they think the
entire team should also learn, enhancing theimegging skills. The show and tell

presentations are held after their sprint planmnegting on Fridays.

Takes up to 6 months to get up to speed ... haverdiif techniques ... introductory sessions
within the first week, where there is 1 to 2 hoessons to get up to speed with the environment
... sales based training, look at very specific tetbgies ... show and tell once in a while.

(Engineering Manager)

| don’t think it was difficult to learn ... especiglivhen you have a group of people around you

doing the same thing ... you are feeling that youiravelved. (Engineer)

Next, adaptation information relating to the leaghfrom past projects is provided, as
shown with Figure 30.
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Figure 30 Learning from past projects in relatiorepistemological role of methodology -
Akldevelopment

Overt factors

Prgjectdmarll(agement: improved visibility, 4.4.4.3 Adapting learning practice from past
reduced ris

projects
Reduction of variety and complexity

The sub-teams have a reflection meeting at the end
Economic: division of labour, skill

specialization of each sprint to learn about the issues
Epistemologica . - encountered and to determine the drive forward
template for inexperienced developers, . .

learning from past projects for the next sprint, armed with lessons learned. In

Facilitation of intercommunication among December 2006, this practice was adapted with an

developers

additional practice which involves

monthly project reviews to identify the likely isssibased on past sprint cycles and the
necessary actions for moving forward. This new ficaavas proposed by the
engineering manager and collectively agreed byedham in their sprint review meetings
since the on-site customers (product analystshdidvork in the field to have
appropriate understanding of current market ne&dapting with this practice helps
them to determine the emerging scope to take tbessary actions during their
projects. Now, engineers can incorporate emergigcaanging requirements to
deliver high quality features in their current ede cycle if they are not able to

determine them at the start due to the lack ofrmédion early in the projects.
Sprint review ... talk about things that went weltlahings that went wrong with the previous

sprint ... whether or not things could be improvéthdineer)

A monthly review for projects ... scope may changeecause we learn more as we go, might
have to do more scope, need less things or it mnigdatn that we need different things ... so some
additional effort might be required. (Engineeringhger)
Next, adaptation information is provided on faatibn of intercommunication among
developers. It is identified as the final overt ptdéion factor in Fitzgerald’s adaptation

framework, as shown in Figure 31.

4.4.5 Facilitation of intercommunication among deviepers

The agile team has an open workspace to facikff¢etive interaction and
communication between the engineers. They areaatdd in an open workspace for
achieving face-to-face interaction breaking dowteriaction barriers and encouraging
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the engineers to collaborate with one another.d€ating the product analysts in their

open space also provides the engineers with eaggsfor on-going collaborations.

Figure 31 Facilitation of intercommunication amateyelopers - Akldevelopment

Team work area [open space] for interaction amdroanication
Overt factors

... discussions ... white board sessions ... design siésoas ...

Project t i d visibility, . . . .
r,;g{,i"ed”:f;r,‘fgeme” A st asking and answering questions ... asking for helghat

everybody has an ideal and free access to anydfind

Reduction of variety and complexi . . . .
Y E— information. (Engineering Manager)

Economic: skill specialization, division of| 4.4 5.1 Adapting wWor kspacevvith clusters
labour . . .
Their open space is adapted with clusters, created

Epistemological: transfer of knowledge, | jsing desks. This decision was collectively made by
template for inexperienced developers,

learning from past projects the team in their first sprint review meeting imdary

Facilitation of intercommunication amongl  2005. Senior engineers suggested forming clusters t
developers

have sub-teams co-located in

separate areas of their open team workspace mingm®ise interference but allowing
easy access and cross sub-team interactions. éstil, rengineers now have more
cross-team collaboration and help since they caitygaove around in their open team
workspace which was restricted due to a singletetwshere tables were joined
together in the previous setup of their team woaksp The sub-teams choose a cluster

for the day to work from as no one is assignedrenpeent cluster.

Ideally, have all people close together ... phybida impossible ... very inconvenient because
we have the whiteboards ... also the noise levelavetpeople spread out ... more space and

the noise level decreases ... easier for people t@ramund. (Engineering Manager)

Work through something quite tricky, then the ndis¢hers me ... can't think ... that's not too

often ... being close to people we can just ask tfamhelp ... hear things ... learn a lot that

way too. (Engineer)

4.4.5.2 Adapting workspace with whiteboards and noticeboards
At Akldevelopment, whiteboards are regarded asrgortant tool for facilitating
effective interaction and communication amongstethgineers and sub-teams. The
decision to provide engineers with whiteboardgirtopen workspace was made by
the engineering manager in January 2005. These®ddtds are now located on walls
next to each cluster. Printable whiteboards ame misvided in the meeting rooms. This
agile team collectively made a decision to haveuwdisions requiring long periods of

time in meeting rooms away from the team work am@ajmising the noise levels for
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others. In January 2008, additional whiteboardsevpeovided in their open workspace
on request by engineers as the team grew in siEeemgineers identify whiteboards as
an important tool to collectively identify and coranicate ideas, actions and messages
to others in their workspace.

Whiteboards are important ... the whiteboard isdgfty used in meetings ... for recording
information ... have a notice board ... depending oatvthe current issue is ... post trends ...

so that people could see whether we are improviragefalling back. (Engineering Manager)

Very important tool ... write down issues and theéawt identified during sprint review
meetings ... post useful team notice to remain arinf[other] ... engineers use it to

communicate design ideas to others. (Principal &)

4.4.5.3 Proximity of resource
Their meeting rooms are located in close proximityis agile team has access to two

meeting rooms next to their team work area and #t&y have other meeting rooms
including a very large video conference room. Tlose& proximity of meeting rooms is
regarded as a contributing factor for on-goingritéons and collaborations.
Akldevelopment provides meeting rooms with all tieeessary equipment and
facilities, including phone conference capabilitidghile these facilities are shared, they
are available most of the time. However, for impottmeetings, the teams are

encouraged to book in advance.

People [to] use these facilities, make it convenias possible ... if they are easy to use,
convenient to use then they will make use of ita.walk over to a different building, make less

use of it. (Engineering Manager)
From a manager’s perspective it is important tovigo a good environment. (Principal
Engineer)

4.5 Covert factors

This section provides information on Akldevelopmemigile approach adaptation
driven by the covert factors or political rolessofftware development methods based on
Fitzgerald’'s adaptation framework (Figure 32). Fieslaptation information on the

comfort factor at Akldevelopment is provided.

4.5.1 Comfort factor

This agile team’s development practices, documeintéae earlier sections on the
organisational and overt factors, enable them talleachallenging development

situations such as dealing with tight schedulestmg deadlines, identifying business
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value stories, and meeting specific quality stadslaNext, adaptation information is
provided on another practice which helps to furfhrewide a comfort factor for their

engineers.

Figure 32 Comfort factor - Akldevelopment
4.5.1.1 Sustainable velocity: 40 hours per week

The agile team adapted their development appraach t

Covert factors

Comfort factor

have maximum of 40 working hours per week. In Janua
Legitimacy factor

2005, this decision was made by engineering mareagger
Aura of professionalism

agreed upon by the agile team. While the team n&anag

Confidence factor gave them some flexibility in the starting timetire
Audit trail mornings, the team collectively agreed to haveydail
Raise profile of IS department scrum meetings at 9 a.m., which was compulsory for

everyone to attend. Through this 40
working hours a week practice, they minimise indiaal burn-out and maintain a
consistent development velocity. This practice fétpavoid their engineers working
late hours and weekends to meet deadlines. Ithalgps them to avoid setting or
accepting unreasonable sprint schedules and redeasiines. To help ensure a high
productivity on projects, they also have adaptedr ghair programming practice to have

a maximum of six hours for pair work per day only.

Expected to be here between 8-4 p.m. ... peoplearexpected to work in pairs all the 8 hours
... more like 6 hours in pairs and 2 hours for otteff, email, learning, or reading.

(Engineering Manager)

We come to work from 9 to 5 ... work as professionals a mass of different types of

individuals, a lot of parents, all have their &tdocial stuff. (Senior Engineer)

Next, information is provided othe legitimacy factofor their agile development
(Figure 33).
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4.5.2 Legitimacy factor

Figure 33 Legitimacy factor - Akldevelopment

Covert factors

Comfort factor

Legitimacy factor

Aura of professionalism

Confidence facto

Audit trail

Raise profile of IS department

At Akldevelopment, there is a mutual acceptanceveen
the agile team and the product strategy group déggr
the legitimacy of their agile approach for achigyin
successful feature development and releases. agisr
approach incorporates planning practices and spitiait
have a significant influence on the product managgm
function; the product strategy group is able tovdel
business value features to the marketplace. Their o

week sprint cycles provide implemented featuretégoroduct strategy group on a

regular basis. The product managers now could stdaea simulated version of a

feature which they implement at a client site; tyjge of feedback was not possible

with their previous development approach. Infororaion these aspects of their agile

approach, including their adaptations, is providtethe earlier sections on

organisational and overt Factors.

Faster than how we were building before ... the Pcodmalyst is writing tests ... helps to

clarify what | wanted and to make it simpler foe thngineers to implement ... very

collaborative environment between the engineerslaagroduct analysts ... run software all the

time, which is fantastic for me. (Senior Producfst)

Next, information is provided on the aura of prafesalism with Akldevelopment’s

agile development (Figure 34).

4.5.3 Aura of professionalism

Figure 34 Aura of professionalism - Akldevelopment

Covert factors

Comfort factor

Legitimacy factor

Aura of professionalism

Confidence factor

Audit trail

Raise profile of IS department

An aura of professionalism is achieved through @ewi

range of engineer empowerment and trust. They have
achieved a common ground between the team managemen
and engineers for their development activities. agie

team is endorsed to make decisions on the adaptaitio

their agile process and tools. Such empowermerd doe
burden the engineers with practices and toolstkiegt find

to be counter-productive. Information on engineer

empowerment (hiring responsibility), including hawd
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why it is adapted, is provided in the earlier swtibn the organisational overt factors.

Increases efficiency ... most decisions made in aremely short timeframe ... don’t work on
any thing that doesn’t make sense ... focus thearefin exactly what is required, but at the
same time they take off the load from manager .ot aflithings that a manager doesn’t have to

take care of anymore. (Engineering Manager)

Next, information is provided on the confidencetéaavith Akldevelopment’s agile

development (Figure 35).

4.5.4 Confidence factor

Figure 35 Confidence factor - Akldevelopment

Covert factors

At Akldevelopment, the agile approach provides an
Comfort factor

adaptive development process enabling the product

Legitimacy factor . . . .
strategy group to identify business value projects.

Aura of professionalism Through their adaptive agile development practibeyg

Confidence factor implement and release new features every threehapnt

AT well ahead of their competitors. The agile teambéath
uai |

Akldevelopment to reduce its new feature releages b
Raise profile of IS department

almost 15 months. The executive management team has

built up a significant level of confidence with tagile team’s engineering ability since
they continuously provide internal releases. Thiadhieved by building a cohesive and
high performing agile team. Information on thigrevided below, while how and why
their agile teams are adapted is provided withsthe of IS department factor.

The executive team ... extremely pleased about theegs and what has been done so far ...
now they have seen what the outcome is ... notsedyhow much money is burnt, but they

also see what they get in return ... seem to be meisepleased (Engineering Manager).

4.5.4.1 Cohesive and high performing team
Akldevelopment delivers visionary and highly cusioed product features. Their agile

teams quickly adapt to deliver such features, eéngithe company to take up business
opportunities in the marketplace. An important asjpé their product development is

their continual support for feature enhancememtr afbplementation at a client site. To
be successful, they not only require having coleebiut also high performing teams to

deliver quality products and provide timely support
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The team is well functioning ... has a range of etiperthe domain experts, technical experts,
Ul experts ... people work together ... on a daily bagou just get to look at every possibility,
than just thinking of one sort of thing. (Princifaigineer)
Akldevelopment ensure that they have a high perfugrteam through encouragement
and providing the means for participative leadgrssinared responsibilities and a
communicative environment where people interactaidborate all the time. They
also employ creative and talented individuals, ¢heko were able to respond rapidly to
deliver business needs.
Have high performing teams ... people want resultsieliver those as efficiently as possible ...
always trying to improve the velocity... if low, nperforming ... the requirements aren’t clear ,

aren’t really communicating with the customers . olgem with the technology, they're

inefficient ... always trying to improve, will increa velocity. (Principal Engineer)

Next, information is provided othe audit traiFigure 36).

4 5.5 Audit trail

Figure 36 Audit trail - Akldevelopment

. Akldevelopment no longer has a separate quality

assurance team. The agile team engineers aredioste
Comfort facto

" follow test driven and refactoring practices towgesthat
Legitimacy factor

quality is achieved. The audit trail is embeddetksts,
Aura of professionalis

and enforced through their pair programming pracsicd
Confidence factor

the agile tester. When pairing, the navigator ezsstinat

Audit trail

driver is implementing a unit test and refactoruogle.
Raise profile of IS department

Since adapting their agile setup to

include the agile tester role, the agile testep$iphirs to identify ways to break their
code. The pair implements these as unit tests. tatap relating to the agile tester role
has been provided in the earlier section on sid8 department under the

organisational factors.
There are some techniques that are associategaiitprogramming as part of audit trail ... like
test driven development, refactoring, ... when youkan pairs , always there’s the partner ...
essentially pulls you back to do things. (Enginegianager)

The other pair that is with ... so it should be watklike a continuous code review ... i expect
them to point out if | have typed something wrongexpect them to challenge my decisions.

(Principal Engineer)
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Next, information is provided on the raise the peodf IS department factdFigure
37).

4.5.6 Raise the profile of IS department

Figure 37 Raise the profile of IS department - Akidlopment

Covert factors The success of the agile team at Akldevelopment has

Comfort factor raised the profile of their agile approach as #ebet

approach for Akldevelopment. The agile approaciblesa

Legitimacy factor

the company to achieve shorter release cycles with
Aura of professionalism

improvements in the quality of their product. The

Confidence factor .
development successes have led to the agile team

Audit trail doubling its size within two years of its creation.

Raise profile of IS department Adaptations relating to the practices for achieving

guality and short development cycles are provideithé earlier section on
organisational factors.
Had major releases every 1 % or 2 years ... nowselaanew version every 3 to 4 months ...
improved quality, able to do that over the last2rg ... makes it easier if we need more people,
perceived as a team delivering good results ...lways have a better position. (Engineering
Manager)
This change was driven by the company executivesaadecision was to be made on
agile methods’ suitability as a common developnpeatess for the entire company.
Since its creation, the agile team’s performancegsilarly measured against the other
autonomous teams at Akldevelopment.
Within there is a competition ... lots of differeribls of teams ... waterfall teams, kind of agile
teams, and there’s us [agile team] ... mantra thaaneeroviding with agile is that we are better

for the customers ... better for the company ... mdfieient, we enjoy it more as well.

(Principal Engineer)

The successful adoption of the agile approach wigsrdby the engineering manager,
who was initially hired for the purpose. He was empred by the company executives
to ensure a successful agile approach adoptione®btie key actions that he took for
his agile team were as follows: hiring a highlylagixperienced engineer, providing
consultants, delegating decision making, co-loggpiroduct manager and re-allocating

engineers to other teams who did not fit with tlagjiie culture.
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Don’t have executive support don't even try ... thewss nothing | couldn’t do ... whatever |
deemed to be necessary | certainly would talk ¢oetihgineering managers ... whatever we
agreed upon , is what we did ... there was all tipstt that was required to make this happen.

(Engineering manager)

For management ... their level of relevance is diffie ... they want timelines and project plans
... from a planning and tracking perspective, therapph does suit senior executives. (Principal

Engineer)

4.6 Summary

This chapter provided adaptation information of dddelopment’s agile approach for
software development. Their agile approach prastael related adaptations have been
captured, analysed and presented using Fitzgeradidigtation framework; original
formalised methodology vs. Methodology-in-actiomfge of the development
environment, covert factors and overt factors. éehs it shows that these four major
adaptation factors with their sub-factors drive dld@ptation of the agile approach at
Akldevelopment. Hence, the chosen framework appetesant. However, analysis of
Akldevelopment’s adaptation data suggests modifinab this framework and its

major components to account for the particular ssthprocesses within agile teams.

The proposed changes are suggested in Chapter 6.
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Chapter 5: Meldevelopment case study

This chapter presents the Meldevelopment case skidy, the company overview is
provided, followed by discussion of Meldevelopmsragile method adaptation. The
data used to construct the case study were callélateugh a series of interviews held
at Meldevelopment’s development centre in Melbou@®ther sources of information
include the company website and online industrylipatons about Meldevelopment

and its software products.

5.1 Overview

This section provides information on Meldevelopnghbtsiness background, its past

product development environment and its agile adopt

5.1.1 Company background

Meldevelopment is one of the fastest growing iraéional software vendors in the
world. The company is recognized in the softwadrsiry worldwide as a market
leader and a provider of highly intelligent assehagement software products.
Founded in 1990, it has its head office in Bostod bas offices across North America,
Europe and Australia. Meldevelopment has a congistenual growth rate of over one
hundred percent (at the time of this study) arabigressively expanding into new

international markets.

Besides a software engineering department, the aoynipas sales, marketing and
business development, finance, and human resodepestments. The company’s
international executive team is made up of a Cliefcutive Officer, a Chief Financial
Officer (leader of finance department), a Vice Riest of Marketing and Business
Development (leader of marketing and product mamage), a Vice President of Sales
(leader of sales and support), and a Chief Tech@iffecer (leader of software
engineering department) (Figure 38).

The software engineering department is based afldlieourne office. This department
is headed by their Chief Technical Officer and ohthe co-founders of the company.
The Melbourne office has 60 staff members, mosttudm are software engineers. The

others are product, sales and marketing, finanteioran resources staff.
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Figure 38 the executive management structure oflddelopment

Chef Executive Officer

Chief Financial VP Marketing and Business VP Sales Chief Technical
Officer Development Officer
Finance Marketing Product Sales and Softwar_e

Departmen Departmer Managemet TechnicalSupport Engineerinc

Meldevelopment’s software products enable largeraadium sized organisations and
corporations to set up automated asset managemeigcoapliance systems.
Meldevelopment has seven major product lines asnienstream business. Their
focus is on growing the potential of their produatsl on enhancing their quality and
user experiences. Meldevelopment products are &gbéx grow for a number of years

before reaching a maturity stage.

InfoWeek Online declared Meldevelopment a winnat awarded it a gold star rating
in every product category in their software managremeview. Microsoft endorsed
Meldevelopment as a certified partner, recognizivegn as a market leader for their

quality products and high-levels of customer sexvic

Meldevelopment was also named a winner in the GmuseSoftware Awards,
Australia’s most prestigious business-software catitipn. In addition,
Meldevelopment was one of two companies to also #er exclusive “Highly
Commended” designation for their software produthe company won another
prestigious Australian award, the Information Inmy#ssociation (AllA) award,

which recognised their innovation and excellencproviding visionary IT

technologies. Meldevelopment was also acknowlediydae Gartner Visionary
Quadrant Report for their reputation for providowmplete software solutions and as a

responsive vendor.
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Meldevelopment works closely with industry-leadfirgns to ensure that they deliver
the best possible software products. In theirigglobal partnership networks are some
of the world’s major hardware and software compsifike Microsoft, IBM,and
Siemens. Meldevelopment also has established psinips with several other leading

companies from all over the world.

Meldevelopment’s clients are some of the world'gdat corporations in different
sectors having up to tens of thousands of IT ugermngst their clients are: a dairy
company with a $1 billion annual turnover; oneld# targest oil and gas companies in
the world, with 100,000 employees worldwide; a brejwcompany trading in 180
markets around the world; a research institute d&900 employees; a global ERP
provider with 4000 users in 90 countries; a magaewmmpany with 1,000 devices for a
range of users; a major USA retailer with 230,00(peyees worldwide; and a lottery

company with 900 retail outlets and 270 gamblintgtsoand clubs.

5.1.2 Product development
The individuals who founded Meldevelopment discedahat there was a huge

potential for a particular software product thatthad expertise in. The engineering
department was set up in Melbourne in 1990 witmalkteam of 3 developers.
A small talented team ...always hired very elite guysour strength is our technical skills and
ability to solve anything ... with a lot less s&il staff base, it would have been very hard t@aget
positive result. (Director Software Engineering)
Over time as the business grew, Meldevelopmenttbddkeir development capacity.
Additional software engineering personnel wereuied and the team rapidly grew in
size. While exceptional calibre software developmalent was sought from within the
industry, Meldevelopment had also put a strong $amurecruiting the most talented IT

graduates from universities around the Melbourgere

Always had a strong graduate program ... hired asdugte straight out of university ... had a

time when 80 or 90 percent of our engineers hadedartfike that. (Director Software

Engineering

Next, some of the key features of Meldevelopmemiast product development

environment are described.
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5.1.2.1 Multi-skilled team
A small start up team resulted in developers daihthe development tasks. Hence,

their job title was ‘software engineer’. They wenade responsible for the entire
development process; analyzing, designing, codesging and writing documentation
for the Meldevelopment products. From the onsettigneering department fostered
multi-skilled developers. Meldevelopment developgese trained to be involved with
the entire development process so that they cattéounderstand the products they
were building, why and who they were building fand why someone would be

interested in their products.

Software engineers ... able to analyse requiremeatspletely understand new features,
analyse from a one paragraph description ... negotiesign, implement it, write test designs

and test it ... good at the entire life cycle. (Pcbj@anager)

Meldevelopment aimed for collective developer actahility for their software
products: the developers were given the ultimatpoarsibility for the delivery and
ownership of their products. Amongst the necesdaweloper skills at Meldevelopment
was domain knowledge. Meldevelopment developere wegquired to have an
understanding of their product’s implications oieiat businesses rather than just be

able to come up with a technical solution.

Understanding the domain ... who is going to buygraduct... how they are going to use it ...
put themselves in the shoes of users ... the bastitzal answer is actually not the best

business answer. (Director Software Engineering)
Some key business roles also emerged within Meldpreent such as sales, support,
marketing, and product management. Except for takkating role, these roles required
a fair level of technical expertise and in-deptlkiedge of their software products.
The business roles also identified new featureso@edme the main source for product

specifications since they were the ones workinénfield with customers and clients.

Our product is fairly technical ... sales procesgeis/ technical, know enough to appreciate why
certain technical decisions are made ... why it wdnddh compelling product ... product and

sales engineers know technical directions of theketa(Director Software Engineering)

5.1.2.2 Small development teams
Realizing that the best development effort waseaad through a small number of

software engineers working together, the engingeggam was split into separate

development teams as the number of developmentpeebgrew.
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Team had up to 11 or 12 people ... we don't tendtalmpve six or seven ... much relies on
internal communication with people ... get above ttiahard to hear what is going on ... we

reduced team size. (Senior Engineer)

5.1.2.3 Quality assurance team
During the mid-1990s a dedicated quality assuraeae was established for testing to

ensure extremely high quality and completenesghir products. Meldevelopment had
a list of items against which to test the qualityheir product. Primarily, this was to
ensure that thorough manual tests were done tidycitrie functionality, usability,
reliability, performance, scalability, internatidization, security, and supportability of
their products. The quality assurance team madaiceghat Meldevelopment’'s
software products were compatible and integrateabsinty with a wide range of
hardware and software platforms. This team raisedjtiality standards of their
products enabling Meldevelopment to launch its pobdh international markets to
meet specific client needs.
Our products, very complicated system that neede#&b with 10 other systems in an
organisation ... dissatisfaction that occurs in awstemers is trying to get everything configured
in a certain way, it is complicated for them ... addtraight functional defect ... around the
roundness and the completeness of a product. (DirSoftware Engineering)
The testing task was shifted from the software megis. The quality assurance team
became responsible for testing to certify featumekiding the overall usability of their
products. They tested for defects and providedtafibugs and issues back to the
engineering teams for fixing and improvements.

Worked on a model where the software engineer wauridand write test designs ... it was just

crazy. Run and fix all the bugs that came thro@leam Leader)

5.1.2.4 Documentation team
Similarly, a separate documentation team was eskedal for the production of manuals

and online support for their software products. Hetdevelopment, it was not practical
to dedicate a technical writer to each team sineenumber of development teams was
increasing.
We had technical writers within the teams ... useldetanore closely associated with a
particular team. (Team Leader)
Meldevelopment considered documentation an intggaelof their software product
that enhanced overall quality. They held the vibat tustomer perspectives on quality

were about the usability of software products. IHg\a separate documentation team
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provided another viewpoint on the quality aspeétheir software products.
Meldevelopment was able to identify user problent address specific user needs.
Later, with agile adoption, the documentation tésname the usability experts. They
were the main influence for adapting their agilegass with a User Centred Design
(UCD) approach. They took the responsibility toweeshat the engineers developed

usability skills.

Our documentation team are like technical end-u¢Bisector Software Engineering)

People typically need some documentation ... to éimtthow something works. It should reduce
support costs and find answers quickly ... shouldrowe the overall user experience.

(Technical Communications Engineer)

5.1.2.5 Development challenges
Meldevelopment’s engineering teams always had niigeelopment challenges to

overcome. One of these was working with availabsources to meet business

demands.

Resource head count ... try and get the right peiagtee right areas to ensure that right
communication was happening ... taking resources algye an impact on the project.
(Director Software Engineering)

Task estimation was another constant challengthéoMeldevelopment development

teams, which had an impact on their delivery sclesdand deadlines.
Estimation was a constant challenge ... challeng#ds sehedules ... a number of projects where
we had overrun the date. (Director Software Engjiimg)

At times, there were communication issues betweeli®elopment’s functional

teams within the engineering department impactifecve cooperation between them.
The interaction [with] QA ... you could picture it adorick wall, and at the end of the project

you would throw it over and they would throw it l&o you. It wasn’t very good. (Project

Manager)

Communication problems with engineering teams ..csp@d then as things get implemented
there was variation ... don't necessarily realisd yat get the product ... end up having to dig

a lot of information out. (Technical Communicatidfsgineer)

5.1.2.6 Method adoption
The engineering team had always adopted an apptepniethod which best suited their

development work. The method was important sinceaile their development work
more visible and transparent, helped to deterniiaedsource requirements at various

points during their projects, and enabled them ¢etntheir quality standards and
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productivity requirements. However, it requiredadf upfront work from the team
before they could start any implementation.
Methodology has reporting aspects ... give you Migjbi.. give a heart beat to a project ...
ability to look at it at certain points ... need moesources, need to tune the whole project,
assess where you are ... [had] a number of methodslog some very rigid, slowed us right
down ... had project plans, lengthy requirements dws ... have a review cycle around that

... lots of feedback, tracking all the changes ofrgere’'s comments. Keep cycling round quite

a bit before we got round to building ... get eveiythcompletely designed. (Director Software

Engineering

The engineering department had adopted differestiicle based approaches in the
early 1990s before taking up the Rational Unifiedde@ss (RUP) model prior to agile
adoption in 2003. The adoption decision was entiedt to the engineering department,
where senior engineers played a significant rolehmosing a method. From the
company’s perspective, they had to deliver againsigreed upon set of features
regardless of the method used. From their inceptimdevelopment teams were
judged based on their delivery and the qualityddads of their products.
Used the RUP model ... changed the names for thego@opales to understand ... called
inception phase requirements, elaboration phasgrddsad the construction phase, and
transition phase completion. (Project Manager).
The Meldevelopment engineering team had adoptedgheoach to streamline their
RUP development method to make it appropriate aleant to their development
projects. Meldevelopment had adapted some comnies associated with the RUP
approach to ensure that product requirements vwerga@e and met the market needs.
Rules [were] around the requirement specs ... afipeople that had to review ... get written
feedback from each person, incorporated their comsne. colour coded to the person ... had to

address each of the feedback points ... very thorflughtime consuming. (Director Software

Engineering)

5.1.2.7 Development problems (RUP method)
While the Meldevelopment engineering team felt thaly were reasonably good at
product delivery, far too much time was spent sgrobut what was to be built. Despite
having a thorough process, they felt that soméaaef frojects took more resources and

a longer time to implement than they should hawetdiuthe issues described next.
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5.1.2.7.1 I neffective stakeholder partnership
The process to capture the requirements of thedymts was a bottleneck. This process

was not that appropriate and the responses frorst#keholders were not as immediate

as they would have liked. The senior engineerdrigdtrated since they were spending

a lot of time in meetings to finalise specificatanstead of implementing features.
Input based on a document ... end up making supariomments ... can’'t grasp the whole

picture in their head and give good feedback .. sth&eholders don’t have the time looking at

the stuff ... some requirements came afterwardsef@ir Software Engineering)

5.1.2.7.2 Non-emergent architecture
The engineering team also felt that there wasladamnovation. The principal

engineer was spending a considerable amount ofdesigning the architecture upfront
without any collaboration and feedback from theso#ngineers.
Internal design got overly complicated ... end to pratotypes of the architecture would have

seen the pros and cons ... something that was adie maintainable. (Director Software

Engineering)

5.1.2.7.3 Unfeasible test coverage
While the engineering team would put in a hugerétmensure bug free releases, at
times (as their process required) writing a largmber of test cases to cover all the
scenarios were just not practical. A common seppecach was required for setting
their test coverage goals.

Test design ... mapped out every equivalence clasgegry combination, had this massive test

procedure ... if we tested everything it would’'vedalkdays to run ... was thinking, does this

really feel right. (Director Software Engineering)

5.1.2.7.4 Unsustainable pace for development
The backend of Meldevelopment projects was veryatetimg on the entire engineering

department. The engineering teams frequently dpagthours and weekends to get

products released, causing burn-outs and impattigigmotivation and productivity.

Some of the days got into really tough situatidngas really stressful ... it takes its toll and you

can get burnt outDirector Software Engineering)

5.1.3 Culture for improvement

As a highly innovative company, the Meldevelopmamgineering team employs a
“learn-by-doing approach” and a culture of tryimgmprove. Through these practices,
the engineering teams realised that their RUP gsoda& not match their development

conditions. They strongly felt that it requiredther improvements.
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Had a lot of people saying this doesn't feel righengineers didn’t had the same passion in
their work ... lots of ideas about how we can cut daw was a hard period ... some people
would feel that we were saying let’s cut corners, follow the process. (Director Software

Engineering)

5.1.4 Move to agile approach

The engineering team felt that a better approachefuirements capture was to build
prototypes and then let the various stakeholdergige feedback as opposed to reading
large documents with lots of details. At Meldeyeient, the stakeholders have the
concepts of the products in their mind, allowingdaick responses to queries and
better feedback on how the products will be use@ah situations. They needed to
adapt their design phase to include stakeholdeicpgzation to quickly identify features
for an immediate start to implementation. The eagis thought that this would also
enable them to build and test features bit by it ereate a feel good factor that
progress is being made from the start of the ptej@deldevelopment had already
adopted version control systems (VCS), for autothatanagement of their source code
repository. An automated Test Driven Developmem@) framework with a
continuous integration approach was adopted wgh@S to build and test features
incrementally. With adoption of an automated TDPra@ach, the functional (unit) tests
are done by engineers during code implementatimhtlae systems (acceptance) test is
done by the quality assurance team. The engine&kly realised that they as a
product company required effective cross-functiarmdlaboration not only for
development projects but also for product (busingesining. This would bring the
needed interaction and collaboration between tlsenbas and engineering functions. In
2002, the Meldevelopment engineering team had désed the agile approach for
software development, which gave insights to dgwalent similar to those that they
were considering would be a better approach fanthe
Came across the field of agile development ... hast#it’s [Cockburn] book ... talks about the
cooperative game... different models of communicatioenlightening for us ... massive
document is not ideal... losing out on face-to-fasmmunication ... start attending
conferences, reading books, internal training sessi.. getting everyone thinking about it,
coming up with ideas ... did project applying soméhaf techniques ... learning and adapting.
(Director Software Engineering)
In 2003, the agile approach was fully incorporated their development process. At

that stage, the engineering department at the Metieooffice had four types of cross-
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functional engineering teams. These were threelderent teams, a quality assurance
team, a documentation team and a technical supgzort. This structural setup

remained the same with agile adoption.

5.2 Methodology Adaptation
This section provides comprehensive findings alagile method adaptation at

Meldevelopment based on the components identifidedtzgerald’s adaptation
framework: original formalised methodology vs. Matlelogy-in-action, profile of the
development environment, overt factors and cowatiofs. Findings on each of these
framework components on Meldevelopment are provgdgzhrately and in the above
order.

5.2.1 Original formalised methodology vs. Methodolgy-in-action

This section presents findings in relation to iorad formalised methodology vs.
Methodology-in-action at Meldevelopment. The finghrin relation to this component
are presented according to the themes that eméaedanalysis of data collected from
Meldevelopment; method-in-action, rationale for@déon, adaptation process and
adaptation responsibility.

5.2.1.1 Method-in-action
The Meldevelopment engineering team had a hybiild agethod adapted from several
agile and structured methods. However, none ofrte#hods are used by them in their
entire form. The selected practices for their hylapproach were based upon agile
values and principles for software development. dgjite values and principles place a
very strong emphasis on collaboration which theyire with their development
practices. They have incorporated their hybrid métwith immediate communication
and interaction with their key stakeholders forjpcts. Their product success is
dependent upon this type of development collabamatiith their sales and marketing
department including with their clients. They dedva hybrid agile approach by
selecting relevant practices from the agile metHdo8BM, Scrum, Feature Driven
Development, and XP; the Rational Unified Proc&d3F); and the usability
engineering method, User Centred Design (UCD). Atddvelopment they adapt their

method according to development situations.

The talent and commitment of the guys ... for evéyasion they do what's necessary to make
a thing successful ... the principles of agile depeient are consistent with every project we do

... communication, they're fundamentals... the studrum a lot of things there are similar to
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the way we work, ... the feature-driven developmeotks ... prototype [DSDM] tackling

feature after feature ... XP, unit testing. (Directmftware Engineering)

5.2.1.2 Rationale for adaptation
As Meldevelopment grew with its software produactd anarket share, new

development challenges emerged that impacted thiéyjand delivery schedules. They
had to adopt new methods and tailor their appréoadounter the issues. Their
engineering team has learnt to adapt their metbdbey are aware that they cannot

apply a particular end-to-end method for everygubj

Trusted to do the best we can with whatever tectesgve want to use ... judged on that

(Director Software Engineering)

Evolved over time as to what has been working foaind what hasn't ... tuned things as we

have gone along ... have picked up different tectesqu. have learnt from other methodologies

... hever implement a complete top to down methaglplo. just tailored things. (Team Leader)
At Meldevelopment, the development projects arealipaligned with the company’s
business goals and objectives. Here, the engirgegam ensures that these goals and
objectives are achieved through successful projgaiementations. The business goals
and objectives play a strong role in the visiotheir products and the reasons why the
products are developed. These reasons constamthgelraccording to market demands
and what the company wants to achieve. Therefoes, tannot depend on strictly
applying their hybrid agile method to all the demhent projects. They have to adapt
their method to achieve their business goals ajettbes since they know that the
practices that worked well previously may requaioting.

Have different requirements ... focused on the sd#habr correctness ... different risk
profiles, need to change the way you work ... hadsggoBbeing the first on the market ...
strategy was focused on quick delivery ... whereath[some] products ... establish more
maturity, the focus is on quality and upgrade targe customer. (Director Software
Engineering)

Engineer needs to adapt to the business ... thedsssand market requirements change ...
within a 6 month release cycle, the market movefeatures that they have started working on
may no longer be needed ... something else is mguertant ... unable to adapt you will not

cope in a software development house. (Product lyeEma

5.2.1.3 Adaptation process
At Meldevelopment, adaptation is regarded as takintable practices and standards of

a published development method, modifying thentheir environment and changing
them to suit the needs for their projects. Herdeaglaptation is low ceremony, having

an informal process and done on an as needs hasig ¢irojects. Some development
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teams adapt to have two week iteration reflecti@etings due to the complexity of
their projects. At times, the project manager antdeader may call up a short meeting
to discuss an issue raised by an engineer durimgion. However, Meldevelopment
has a major reflection meeting at the end of eacjept which is compulsory for all
team members, quality assurance engineers, tethriters, project manager and
product manager to attend. This reflection meeasng two parts where the first
meeting identifies all the issues faced duringpigect. A second, follow up meeting is
called after a few days to collectively decide #lctons for going forward based on the
issues identified with the previous project. The féays gap taken between the
meetings is for individuals to think of likely agtis for the team to take. At
Meldevelopment, method adaptation is the respditgibf all individuals who are

involved with software development.

Don't have a formal process ... [don't] record adépta... think of it on a case by case basis ...
look at what's not working, what result is not ggimal and how can we actually improve ...

come from people doing the stuff day to day. (DiveSoftware Engineering)

Processes we use always change ... emphasis orgdbhttgged down in the documentation ...
team gets together to discuss things ... reviewsomnthings are going, reflection meetings ...
has even been a few just five minute meeting, wire¥enanager will say "someone has raised

this issue". (Senior Engineer)

5.2.1.4 Adaptation responsibility
Here, the engineering teams are responsible fqtedgtheir agile approach. The

decision to adapt is delegated to the developneamhs. Through extensive
development experience with their products, theresegs have developed strong views
on method adaptation. They feel that it is mucheeasd more valuable to adopt
individual practices and to tune them to what thegd to do on projects.

Adopt the idea of the process ... don't get hungruplbthe bits ... capture the essence of what

they mean to do ... we do that. (Project Manager)

Easier to start applying practices where you'veggoblems than to just take a complete
methodology ... flexibility of able to take bits ap@ces and to adapt is a real advantage.
(Director Software Engineering)
The adoption decision for a practice, techniqua twol is made by the engineering
team based on trying it out with their agile enaimeent. Even though the project
manager has the final authority on adoption, hegdly implements what the team

agrees upon.
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Very open to trying something out ... if it doesmdirk it goes ... it has to work before you

adopt it ... happy to give it a go for a couple ofek®. (Project Manager)

5.3 Profile of the development environment
This section provides adaptation information ondésklopment’s product

development environment (Profile of developmentimmment)based on Fitzgerald’s
adaptation framework. Figure 39 provides its adaptdactors as identified in the
framework. First, information on adaptation of Melélopment’s in-house

development is provided as shown in Figure 39.

Figure 39 Profile of development environment-Melklepment

Profile of development 5.3.1 In-house development
environment

In-house development Meldevelopment’s in-house development is a planned

option. The adoption of an agile approach has sogmitly

Size of IS department

contributed to the growth of their software product
Project duration

Meldevelopment’s in-house agile development capgld
Legacy systems development

built to meet their business needs. Their projactsmostly

Responsible autonomy

short term, one month to six months in duration ey

Productivity-rigor trade-off regularly meet their target of four to six majolesses

annually. Their agile approach allows the flextyilio select or add features to be

implemented without being limited to what is iniiygplanned.

Realised that something needed to change ... whtbenarket moved or needed something
[different] ... have to do it ... just work hard to tlwat type of thing ... change requests, have to

take those on board. (Director Software Enginegring

You're making a guess at what people want ... sdgarhing and evolving that as you go

through ... everyone has a different input andhit'sal sort of balancing act. (Senior Engineer)
Meldevelopment has once outsourced some of itslalevent work. Using this
external resource to leverage development effadteiok limit Meldevelopment’'s own
innovative capabilities. The company only relyingsuppliers and contractors would
have limited the growth of their technical capaig and knowledge of their own
products. The complexity and technical nature ofddeelopment products requires
engineers to have past development experiencetgthproducts. In-house
development also plays a significant role in tipeoduct innovation. The following
information provided by the product manager indisathy in-house development is

the preferred option for Meldevelopment.
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Time to market is critical for us ... come to markae ... impacts the entire company ... put
marketing plans in place ... beta programs have baamng prior to the release ... have sales
opportunities lined up ... new product lines ... lodkhaw we can leverage some of the
technology ... to take leadership within a differexdrket ... brought to market a product, now
bringing that up to another level ... features areedr from sales opportunities, have customers
requesting features ... that is one of the big chghs, prioritising those value add-ons on top of
the existing products. (Product Manager)
Through a solid in-house development, Meldevelogrhas never been in danger of
exposing its product technical knowledge outsidedbmpany. Meldevelopment with
its agile approach has its business and developimections working together daily
and has an effective control over its in-house higraent effort providing the

stakeholders with first-hand information on projsttus.

Meldevelopment has focused on a team approachitetlexpertise, and domain
knowledge to build highly skilled and innovativehonuse development capabilities.
These three sub-factors associated with the inendagelopment function emerged
from the analysis of data collected from Meldevebent. First, information on the
team approach is provided. Figure 40 illustratesathaptation factors associated with

in-house development.

5.3.1.1 Team approach

Meldevelopment’s products are built with a lot wfagination, rather than by direct
inputs from their user organisations. The engimgedepartment has wide consultations
to get plenty of insights before decisions are n@uéhe likely product features.

Meldevelopment’s agile product development envirentrhas a cross-functional effort.

Figure 40 In-house developmentMeldevelopment

Profile of development environment

In-house development
—\—> 1. Team approach

Size of IS department

Project duration 2. Technical expertise

Legacy systems development 3. Domain knowledge

Responsible autonomy

Productivity-rigor trade-off

Meldevelopment’s field staff (who work closely witiie customers) are consulted for

feedback and ideas on product requirements. Theegnastly consultants and sales and
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marketing personnel. Conversely, the sales andetiagkdepartment works closely
with the engineering department so that they kndnemcertain features will be
available. This helps with starting marketing cargpsa or sales processes with
prospective customers. For this reason, a teanoapipifor their in-house development
is important. The team approach is particularlyontgnt for the growth of their
products. Their sales and marketing departmentitalgproduct information since they
frequently liaise with the customers, which isicat for engineers to decide exactly
what is to be implemented.

Things are constantly evolving ... we don't necebsiniow, what the customer wants ... it

could all change. (Senior Engineer)

Developing some new things that no one else has.ygbn’'t have someone giving us the

definitive answer ... there’s a range of people,saled marketing and consultants. (Director

Software Engineering)
To achieve a cross-functional approach, the managepromotes team spirit, and
encourages and provides a fun work environmentd®adlopment provides an
environment where individuals can feel part of tkem making them non-hesitant and
freely contribute, help others, and seek assistarte management has also bought a
corporate gym membership, provides a darts area a@oth in the kitchen, hosts
lunches and barbecues for major events, buys ntickiets and DVDs, hosts off-site
events, and runs Friday morning teas and one nduridual presentations. These team
building activities are considered to be criticglMeldevelopment to promote cross-

functional collaboration to have workforce agilitr product development.
Swap and meet ... get insight into what someoneiglserking on, establishes a deep
relationship and builds a stronger team ... showtalhda forum for communicating ... sofa in
the kitchen, to promote communication (Directoft®are Engineering)
Spend a lot of time with team, trust and rely oaheather ... learn more about how to do things
better ... you share knowledge a lot more. (Softvizargineer)
Meldevelopment’s in-house agile product developniasta three phase development
cycle; high-level planning, low-level planning, adevelopment and testing. Next,
adaptation information on each of these phaseshieee a better team approach is
provided.
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5.3.1.1.1 High-level plan

This section provides information on Meldevelopnghigh-level planning task and its
adaptation to achieve an efficient team approBiure 41 illustrates the three phases
of Meldevelopment’s agile product development cyoldts in-house development.

Figure 41 Team approach in-relation to high-levahping— Meldevelopment

Profile of developmentenvironment

In-house development — 9 1. Team approach

Size of IS department 2. Technical expertise »| a. High level plans

Project duration 3. Domain knowledge b. Low-level plans

Legacy systems development c. Development and testing

Responsible autonomy

Productivity-rigor trade-off

Meldevelopment with its agile development now hasass-functional approach to
establish product plans which also involves thenigr management. At
Meldevelopment, their high-level agile product piary process involves creating the
product vision and roadmap plans. These two atteww their initiative to produce a
strategic product identifying a prioritised listhufyhly innovative features including a
set of short and long-term release goals of theseifes. However, priority of features
and release plans at Meldevelopment may chang&dbe changes happening at the

marketplace.

Have positive agile culture through the whole conmypa. roadmap is on what dates you would
deliver things ... the vision is what the roadmapyng to achieve with new features in the
market ... have a roadmap for next 12 to 18 monthmajects. (Director Software Engineering)
Always have changes ... people accept it ... requirésneimange, the needs of the business
change ... more challenging than it sounds when tisenbss comes back and says we really

need this on this date ... its not always realigiieam Leader)

At Meldevelopment, product planning is a cross-depantal function requiring
everyone to contribute ideas and provide viewsafproposed product. With their agile
approach, it is the responsibility of their prodownager to communicate, coordinate
and compile the vision plan. This plan is then en¢ésd to the product planning team
consisting of senior executives and managers ebwsuidepartments of the company
including the engineering and product manager$uitiner discussions and approval for
implementation. Based on the vision plan, the pcoglanning team collectively

formulates a roadmap plan for market releases pari@d up to eighteen months. The
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individual engineers at Meldevelopment are notatfiyanvolved in the final decision

making during product planning, but have an engingananager representing them.

The product manager works with engineering, satesmaarketing [to] propose the plan ...
vision plan, get creative spark from people witkigit into how it will be the best product ...
roadmap, you can list features, how big they drereélease they are in. (Director Software
Engineering)

This aspect of our work is not agile ... non-colladiose thing ... developers aren't really

involved. (Senior Engineer)

This team approach model consisting of senior mamagt (representing different
functional teams) for product planning has beersistently applied at Meldevelopment
since adopting the agile approach in January, 20@Bnately, the CEO of the

company has the final say, but he is part of tleelpet planning process rather than just
at the end to make the decision to accept, rejeequest a change in a plan. With the
adoption of an agile approach, their product plagmow involves collaborative
decision making. Once an innovation is approvediéelopment, the high-level and
roadmap plans are then given to the engineering teeough their product manager for

its implementation.
Spend two or three days doing product planningpakihg at the market and the roadmap ...
bouncing some things around, feel what's realistigt we can do as a complete team ... have

consensus and agreement. (Director Software Engigge

Get some very high-level requirements from the pobghlanning committee ... the project
manager, documentation and QA ... all sit on meefusfsto get the product vision together ...
get a rough sort of skeleton ... get a rough agreeommewhat the system is going to look like

... whole team is involved with that. (Senior Enginee

5.3.1.1.1.1 Adapting planning artefact
In June 2003, Meldevelopment adapted the formatiich the roadmap plan is

captured to effectively communicate the productasé targets within the organisation.
The senior engineers realised that format of taemwap plan did not match the feature
driven development which they are undertaking. @hgineers collectively agreed that
this artefact required additional columns for thientrack and reflect use case analysis,
user centred design, and unit test coverage fdr le@h-level requirement. The tracking
and reflecting activities are critical since witteir agile development engineers are also
assigned the responsibility to ensure the quafifgeatures. During a project review
meeting, the engineers collectively agreed withpteeluct manager on a new format

for the roadmap artefact to effectively identifpnemunicate and reflect each high-level
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requirement. A major benefit through this adaptatias been that the development
teams at Meldevelopment now easily manage the aislisscope associated with each

high-level requirement.
The roadmap ... it has adapted into a format to gedgcommunication between the product

manager and us. (Direct Software Engineering)

5.3.1.1.1.2 Adapting product manager responsibility
At Meldevelopment, there was a significant chamgge requirement elicitation

process with their agile approach adoption in JgnR@03. This change ensures an
effective team approach that involves the engingeaind the sales and marketing
departments to establish high-level requiremertiss Model is based upon face-to-face
interaction, collaboration and working togetheaagoup. In March 2003, the product
manager (part of sales and marketing group) adapitedhe responsibility to elicit and
set priorities to high-level requirements througseaes of meetings with various
stakeholders. This role adaptation was suggestédebsenior engineers and agreed
upon by the sales and marketing group. With thevipus approach, senior engineers
had faced serious challenges to elicit low-levgureements often causing delays in
their implementation. With this adaptation, thedarot manager now is also part of their
design phase helping engineers to swiftly elici-level requirements and providing
engineers and project managers with further inféionao help them understand high-

level requirements.
Product manager, responsible for defining the regoénts ... works with the marketing &
sales, consultants, documentation , quality assarand support team ... sees customer issues

day in day out ... does all the trade-offs and jties. (Director Software Engineering)

As an engineer | have access to the product mawnagetly... so my communication can be

straight to the product manager. (Engineer)

5.3.1.1.1.3 Adapting product manager role
In June 2003, the product manager role was adaptealve someone with a reliable

technical background. Previously individuals witttraditional” product management
background were appointed. Prior to agile adoptio& senior engineers at
Meldevelopment had realised that they requiretbdyct manager with technical
understanding to determine what can be implemented a large number of ideas and
concepts put forward from various stakeholderss Blaggestion was made by the
senior engineers and agreed with the sales andetiragldepartment on adoption of an

agile approach. Previously, engineers experienegdasts coming from product
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management which technically were not possiblextreeely costly to implement.

The product manager role now requires sound teahexpertise to effectively
communicate the proposed features with user orgtoiss, understand specific and
market needs, and to understand and communicatenitetions of what can be
achieved. With a technical background, the produemhager quickly and effectively
identifies the most appropriate high-level requiess. This product manager has also
facilitated effective collaboration with developmésams during the design phase.
Adapting their product manager role has now made tham approach more effective

and efficient for requirement elicitation.
Our product is technical ... had product managetdgadked at externals ... current product
manager drives a lot of our projects ... seeing wimaimarket wants ... puts together [what] we

would be able to do ... does culling. (Director Safte Engineering)

Has to have a technical understanding ...wouldn'tl heénave technical skills down to a code
level ... primary role is to almost simulate the yseoking at the system ... the technical

knowledge should be more of the customer domaemi(® Engineer)

5.3.1.1.1.4 Adapting with customer input
In November 2003, Meldevelopment adapted theirrtiegte for high-level

requirements elicitation with customer input. Theeidion to incorporate potential
customer input was made collectively by the prodoahager, project managers and
senior engineers due to the fuzziness of propcssdies when providing high-level
estimates. On occasions, engineers found it dlfftouprovide high-level estimates for
features due to lack of sufficient understandinghei. During a project review
meeting, the engineering unit collectively agreedevelop prototypes to get feedback
from clients for engineers to develop understantiingrovide high-level estimates for
complex requirements. Using prototypes to deterrhigb-level requirements also
includes checking if a feature is worth implemegttiue to a high estimated cost.
Adapting the practice to identify high-level reanrents by involving customer input
and feedback helps Meldevelopment to swiftly unided and determine the business
value of a proposed feature. Here, customer invohré has become more common

now, making the team approach more effective fquirement elicitation.
Had a few customers ... is a positive thing ...we duitate well ... we understand the

requirements ... and they get a good experiencefaut(®irector Software Engineering)

Have a list of features prioritised ... customer blastaiff fits in best ... just constantly talking to

the customer ... showing them lots of stuff alongwlas. (Team Leader)
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5.3.1.1.2 Low-level plan

This section provides information on Meldevelopn'gldw-level planning task and its
adaptation to achieve an efficient team approach.

The design phase is used to analyse the high4legalrements to derive low-level
requirements, creating a product backlog for imgetation. The project manager
drives the design phase and is responsible fdbdlklog and its implementation.

This design phase is one of the most importantgshfs the Meldevelopment’s
development teams as it enables them to get a beterstanding of implementation
tasks. For the quality assurance team, it provig&ghts into test cases. For the
documentation team, it provides insights into tbewsmentation requirements for
products. The product backlog is also importartheomarketing department to know
which and when features will be ready to show togbtential customers or to include

them in marketing campaigns.

Get very high-level requirements from product plagn.. the Project Manager calls meetings

to start fleshing things out ... whole team is invaadv (Principal Engineer)

Project managers ensure that implementing is baiselde priority, we're in session constantly
... project managers engage with the field ... ourssedams go directly to the project managers.

(Product Manager)

Adapting low-level planning
Described below are some of key adaptations of 8Medbpment’s low-level planning
phase to achieve a better team approach.

5.3.1.1.2.1 Adapting with QA and documentation collaboration
Since adoption of an agile approach in January 20@® design phase requires a team

approach involving the development, quality assteaand documentation teams. The
decision to involve these two functional teams wiité design phase was made
collectively by the engineering department to emeatross-functional collaboration
and to help each other to deliver features in stiewelopment cycles. Prior to agile
adoption, the engineering department at Meldevetirhad a dysfunctional working
relationship with each other. In April 2003, thartecollectively agreed to adapt the
approach used to elicit low-level requirements dasethe clarity of the high-level
requirements. The senior engineers suggested addpé approach to elicit
requirements on projects, which was agreed bynigeneering team during a project
reflection meeting. This adaptation decision wasl@nsince they continuously
experience complex high-level requirements whiclune different approaches to beak
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them into smaller tasks for implementation. Basedh@ nature of a project, the
software engineers, project managers and produchgea collectively decided the
approach to take to elicit low-level requiremetitshey agree to take the test driven
approach, then quality assurance engineers ar@éedda be more prominent and
provide the guidance to identify the low-level regments. If the project is agreed to
be interface driven, then the approach is adajptedake the documentation team
provide the guidance through user interfaces totétiw-level requirements. A major
benefit of this adaptation is that a product bagktoswiftly created for immediate

implementation within a few days of a design phase.
Have a brainstorm, all the different ways of tegiifQA driven] ... an adaptation of using test
driven technique to come up with a requirement .cidiethe best way to understand
requirements ... who needs to talk ... try somethirfifgdint. (Director of Software
Engineering)
Now we have QA and documentation team sitting witduring design session ... generally we

have a separate QA team and documentation teamo(Engineer)

5.3.1.1.2.2 Adapting use case
How the engineering team captures the low-levaliregents is also adapted, from

using use cases for a feature with a lot of end inseraction to capturing a technical
feature with a written description. This adaptiregidion was proposed by senior
engineers since they experienced that not all teguirements can be captured through
use case diagrams. In June 2003, the engineerpagtdeent collectively agreed to
adapt on projects to employ use case, state regeires or both depending on the
nature of the projects and the high-level requinaisieT his adaptation enables
Meldevelopment to accurately capture and veriffedént functionalities in relation to
their products. Later, the engineering team dismx/¢hat developing features based on
just the functional requirements compromised thex egperiences of their products.

They ended up building products that were very fional but lacked the flow.
A lot of end user interaction, tend to employ uasecanalysis ... when more algorithmic, drive
that through more stated requirements ... if it igtome of everything will have feature type of

requirements [stated] and employ use cases. (SEngineer)

Building with an engineer’s mentality as opposetheend user ... just figured that one person
was using the system ... weren't thinking the compaaxy administrators and managers, with

different needs. (Director Software Engineering)
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5.3.1.1.2.3 Adapting with user centred design (UCD) approach
The development teams started to use more use lwatsislid not enable them to

identify the different roles and their objectivesrelation to the end users of their
products. By middle of 2004, the engineering teapeeenced an increase in defects
being reported by the customers and support tearalyéis of the defects by the
engineering department identified that most ofissees related to the integration of
their product with other systems at client sitegjuiring Meldevelopment to provide
help features for users for getting out of suchagions. The engineering manager
suggested adopting a user centred design (UCDpagipito identify the specific users,
features that they are likely to use and the likstypes they may encounter. In
December 2004, the engineering department collggtagreed to adapt their design
phase with UCD. The UCD approach enables themtiog®r experiences at the
forefront by learning from the actual or proxy wsen how they are going to use the
product and how it will fit into their working emanment. Here, UCD involves inviting
individuals who can provide the best insights it® likely users and creating

prototypes to get feedback on the features andlitgabquirements.
Defects reported by customers, the user centradrdesuld’ve solved the problem ... got to
think how to help users overcome issues, evereif #re not to do with our product. (Director

Software Engineering)

It starts with a face-to-face meeting with mainextp ... try to understand and define personas
... brainstorming, whiteboard sketching, mock-up ptgpes ... send that around, get feedback

and have a few iterations. (Team Leader)

5.3.1.1.2.4 Adapting with prototyping practice
Meldevelopment’s development teams regard prototyps an essential tool to

implement quality products. On adoption of a UCPrach in December 2004, the
engineering unit collectively agreed to adapt @sign phase by developing different
capability prototypes to identify and understanel fgmatures they were developing
through a time-boxed approach. Senior engineertifa prototypes as an effective
tool to get better and instant feedback on proteatures and architecture. They create

throwaway prototypes and prototypes that becomiegbdineir products.
Put a bit of software in front of someone ... pegpst understand so much more clearly ...
some prototypes are for the Ul, throw them awayaomes are architectural prototypes, become
an evolutionary prototype, turns into a real praduc just a quick way to mitigate risk, time

box it. (Team Leader)
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5.3.1.1.2.5 Adapting participants for user centred design
The user centred design approach is a key techimgueldevelopment’s design phase

for getting different key stakeholders to collalieraith each other through
brainstorming, whiteboard sketching, mock-ups, piredotypes to identify the different
roles associated with the key features. The enggrrealised that in some cases the
product manager does not have sufficient knowledgeovide the real context of the
user environments. In April 2005, the engineering collectively agreed to make team
effort more effective by adapting the participaatsording to the nature of a project.
The product manager, consultant, sales engineercostomer is invited to be part of a
design session or to provide feedback on artefaciduced through a design session.
This adaptation enables the engineering team taraiety capture specific user

requirements to provide a better user experientte tiveir products.
Sometimes is very customer centric ... meet custoaedget their feedback ... sometimes our
product management team get involved ... adapt hoget¢o the end requirement ... product
manager jumps into design meetings, give feedbaek email when he’s on road. (Project

Manager)

Adapted to identify a series of different personaglive them a name ... written up a little
paragraph on who they are and what their motivaiand what they’re trying to do ... work
through as if they were using the product ... them gome from the other person’s angle ... run

them together. (Director Software Engineering)

5.3.1.1.3 Development and testing phase
This section provides information on Meldevelopn®development and testing phase

and its adaptation to achieve an efficient teanr@ggh.Figure 42 illustrates this phase

of Meldevelopment’s agile development cycle intielato its in-house development

Figure 42 Team approach in-relation to developraendttesting — Meldevelopment
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Meldevelopment’s team effort also extends intodeeelopment and testing phase.
Through team effort, the engineering departmenticoausly performs at the optimal
level and avoids individual burnt-outs that woultpiact the productivity of individuals.
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The following comments highlight the importanceviéldevelopment’s engineering

team effort.
Issues with meeting deadlines ... somebody thinkg tlaee got a good design but haven't
talked to anyone ... without other people’s input nd @p building that aren’t quite right ...
suffer that as a quality loss ... end up spendirg enbre time trying to bring it back. (Project
Manager)
The development engineers work as a team adoptiegna attitude, responsibility and
ownership of the work that they commit to deliv@oftware engineers’ development
efforts are supported by the quality assuranceneregs and the technical writers
working in their own teams but having significanbgs-team collaboration with them.
For the development engineers, collaborations afgoing and face-to-face with own
team engineers including engineers from other tedarmplement features. Quality
assurance engineers ensure the compatibility gbrib@ucts with other systems, while
technical writers ensure product usability.

Team effort improves quality ... hard to think offdifent scenarios ... bringing QA people, a

different way of approaching the problem ... Ul pegplho are thinking more like a user ...

end up opening issues that you overlook ... reddoesssues later on, in terms of quality ...

productive in that you achieve better quality imsaamount of time (Software Engineer)
Described below is the key adaptation of Meldevelept's development and testing
phase to achieve a better team approach

5.3.1.1.3.1 Solo vs. pair programming
In January 2003, the engineers, project managersnamagement of software
engineering unit through consensus adopted a atllerrthan pair programming
practice for code development. At the time of agdeption, they had recognised that
they had a larger number of senior engineers whe Wghly experienced with their
product development. On the other hand, the engigeanit collectively agreed to hire
only those engineers who are extremely talenttfeir tagile development as they did
with their previous approach. With a pool of extedyrtalented and experienced
engineers, this engineering unit agreed that ammigramming practice is a better
option for them, ensuring high productivity wheremnfeatures are being implemented
in parallel.

Discussed pair programming with the engineers ..el@avery highly experienced team ... that

is why we don't want ... heavily weighted to seningieeers. (Project Manager)

Gives us a more productive outcome ... working onhese things in parallel ... main benefits

are productivity. (Director Software Engineering)
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Although the development effort at Meldevelopmeara ieam effort, they regard solo
programming as a natural motivating factor for tlegigineers due to their very high
levels of skills and talents. At Meldevelopmentgieeers are also given the
responsibility to carry out research to enhanceexméind a feature. Hence, solo effort
is seen as motivating factor for the engineer’s enship of sub-features or a main
feature. At Meldevelopment, they regard the solmgpamming practice as an
encouragement for pride-in-accomplishment and gnentribution for implementing

and enhancing the product features.
Got some very talented guys, write very high qualdde ... they feel like it is something that

they own ... go that extra mile to make it absolutgiyple. (Director Software Engineering)

Engineers here are very good technically ... aféalent ... intimate knowledge of the
technologies ... the ability to pick up new thingsy fast ... produce much higher quality

work. (Senior Engineer)

5.3.1.1.3.2 Adapting solo effort
In August 2006, the engineering team adapted #odar programming practice to

achieve high quality standards of their productseylincorporated code reviews with
their solo programming practice where code develdpean engineer is reviewed by
another engineer. This adaptation was suggestadskenior engineer and collectively
agreed by the engineering team as a result ofrarhig of bugs identified by the quality
assurance engineers when testing iteration buldsanalysis of these bugs, the
engineers agreed that most of the bugs reporteédebguality assurance engineers
would easily be picked up by another engineer reivig the code. The code review
now is a light weight practice, an over-the-shouldérmal process in their agile
approach to identify product vulnerabilities anditeover bugs before any code is
submitted for a build. This adaptation at Meldepah@nt not only enables them to
minimise bugs with their iteration builds but h#soaenables engineers to learn from

one another to implement better code.
Adapted to get higher quality and better resultsode reviews was one of the things that we
did ... people are working on code ... before chedak give it to another person and explain it

to them ... come up with things that they hadn’t tjiatu (Director Software Engineering)

Get a code review for my own code or doing theeevdbf someone else's code ... quite happy
to ask questions or take any advice on board tiegtinight have ... ask different people quite

often ... get some different opinions. (Engineer)
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In May 2007, the development teams at Meldevelopradapted their solo
programming practice with another practice, a gacussion involving a quality
assurance engineer. With the engineers writingitiiietests now, the previous group
effort by the quality assurance team to test tloelpect using different angles no longer
applied. This issue was highlighted and discuss#dseftware engineers by the quality
assurance team during project review meetings.cohgany had also decided to
offshore all the repetitive manual tests of theaduct making QA engineers available
to work more closely and to be integrated withdegelopment teams. The adaptation
decision to have pair discussion was collectiveldmby the senior engineers to
involve an informal whiteboard discussion betweele@aelopment engineer and a
guality assurance engineer before any code deveopta identify vulnerability issues
associated with the task being implemented. Thghis now provided by quality
assurance engineers during pair discussion makialaleauseful information allowing

engineers to implement better unit tests.
Adapted our test thinking recently ... think all tiways this product could fall apart ... get

someone of the QA team ... go around a whitebodrthisi was already built, how would |

break it ... gives a developer series of things boktlabout. (Director Software Engineering)

A QA member and developer brain storming how theyl break a enhancement before the
enhancement is built ... some of that turns intdimgiin unit test cases ... the real kind of

insight comes in to helping the developers. (SeBiagineer)

Having two software engineers implementing theedéht parts of a task through
collaboration was another adaptation of their gsmramming effort in September
2007. Their development teams frequently discavar some of the tasks require more
than a single engineer’s coding effort to be abléeliver in a single iteration cycle.
Hence, team leaders and project managers propbaedg of a large task by
engineers, which was agreed upon by the engin@easpooject. This adaptation
enhanced their solo programming practice with &sl(ing practice, helping team to
deliver a high priority task in a single iteratiand fostering a better team effort and

understanding between engineers working closelly aaich other.

A couple of people will be paired up, working o tame thing ... each day have a little chat ...

divide [task] up ... do their bits and then sharéDirector Software Engineering)

Working with a few people, particularly when youin@rking closely ... often you are sort of
coming at it from slightly different angles ... eng covering a lot more ... thinking of different

scenarios ... therefore building it in, and dordv/é quite so many issues later. (Engineer)
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5.3.1.2 Technical expertise
Information on adaptation of Meldevelopment’s inibe development regarding its

technical expertise is now provided (Figure 43).

5.3.1.2.1 Engineering roles
At Meldevelopment, their agile approach is adatech the past development roles

they had such as graduate engineer, engineerjgairengineer, senior engineer and
project manager. A new senior role, the directaitware engineering was created
when an agile approach was adopted in January, 2008eldevelopment, this
leadership role provides the support and coactonthe engineering unit to

successfully adopt an agile approach.

Kept the same job titles ... our engineers had resipity to design and build ... just software

engineers ... had the complete life cycle resporisédsl (Director Software Engineering)

Software engineers do everything in the entiredifele ... analyse requirements ...negotiate
with the stakeholders ... design , implementing titenall the test designs and test it as well.

(Engineer)

Figure 43 In-house development in relation to témdrexpertise — Meldevelopment
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5.3.1.2.2 Engineering responsibilities
Graduate engineers contribute to the design, dpuredat and testing of

Meldevelopment products, while engineers are resiptenfor these activities and also
provide support and consulting services for thints. Senior engineers provide
leadership in the design, development and tesfitigedr products including providing
support and consulting services to Meldevelopmetfiésts. They also investigate
requirements for new products. Senior engineergmake team, technical or project
leadership responsibilities under the supervisigoroject managers. They also provide
training and mentoring for graduate engineers énrébevant areas of technology,
products, processes and quality requirements. iBahsoftware engineers at
Meldevelopment provide architectural vision for thesign and development of their
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products, including providing the architectural soking for their clients. Principal
engineers need to have up-to-date specialist krigelen a broad range of technical
areas which are applied to the evolution of thendpcts and to identify emerging
requirements. The project managers are in chargfeegirojects while their director of
software engineering is in charge of three fun@lideams within the engineering
department.

5.3.1.2.3 Engineering career path
Meldevelopment provides a well structured careéh fi its software engineers. They

have three levels of technical expertise: gradeatgneer, engineer, and senior
engineer; there is a well established career mathrbgression. For a graduate engineer
it takes between four and five years to acquiréigehnt technical expertise and
experience to become a senior engineer. Beyond these levels, an engineer can
become a field consultant, team leader, projectaganor product manager. An
engineer who chooses to stay with development bes@principal engineer requiring
ten years of development or systems consultingrexee and two years experience at

Meldevelopment as a senior engineer.
Giving them different opportunities for them to gro.. having an environment that people

enjoy working in is a big thing. (Director of Sofiwe Engineering)

Performance plans ... meet with a developer, disttissambition ... incorporate that into the
work that they do ... set them goals for next six thenat the end evaluate and make more
goals going forward ... we are looking after thenterms of their career and progression.
(Project Manager)

5.3.1.2.4 Engineering talent
From the outset, the company focused on recruékigemely talented engineers.

Meldevelopment requires individuals who are highlglligent and have an extremely
competentechnical background. Most importantly, they arke &b communicate
effectively in all situations during developmentadrave empathy for others. The team

leader provides information on the company vievexifemely talented engineers.
Quick thinking, grasp concepts ... thrown into sitoat understand details, assess and come up
with some model ... make informed decisions ... empéthythers ... will be disagreements,
understand where they’re coming from ... it is albabhiring ... hiring the best graduates,
fresh, eager to do things and learn ... hired sormkyrexperienced people ... have to let people

go who don't have the talent. (Team Leader)

5.3.1.2.5 Hiring criteria
At Meldevelopment, excellent problem solving alilinteraction skills and the ability

to contribute effectively to their collaborativeopiuct development effort became
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extremely important criteria for hiring new engineat all levels. In their agile
environment, the interpersonal skills of develosrsh as interaction, collaboration
and co-operative skill sets are as important as tibehnical skills to successfully
implement their highly innovative features by cantusly working with others.

Communication skills are really important ... goetal and have no way to express it to others
then it's a tough situation ... not performing anywhaear as well with someone who can

communicate and express it well. (Director Softwangineering)

Have good communication skills ... seems to be lessiithent put in front of you ... more
flexible to get a good understanding ... therelist anore creativity and input that has to come

from you as a person. (Engineer)

5.3.1.2.6 Adapting the hiring process
To ensure that new recruits have effective intexpeal skills, Meldevelopment’s hiring

process was adapted from giving programming testscanducting interviews to
conducting interviews and giving design tests wbtential candidates in April 2003.
This approach was suggested by a senior enginei@gdbeir project review meeting
since close interaction and working together asbagbecame the most important
work practice in their engineering unit. This eregnng unit collectively agreed upon
this approach for hiring new individuals and empmteengineers to be part of their
new hiring process. During another project reviegetmg the director of software
engineering also suggested to adapting how thagebrtisements are written to attract
good candidates to select the required talent. Juggestion was as a result of some
engineers leaving the company as they could ngitadavork in their new approach
for software development. In June 2003, the engingeinit collectively agreed to
adapt to further enhance their hiring process. fiéwe recruitment methodology at
Meldevelopment has helped the engineering undéatify and recruit capable
individuals by engineers who fit well with theirilgapproach for software
development.
Human factors are more important now ... switchedetw interview methodology ... do a
design interview ... get the candidate, and enginaersnd a whiteboard collaboration ... lead
the person down a path and challenge by chanfgroblem ... see how they handle negative
feedback about their idea ... whether get really @sesise or feel insulted ... our ads are

different to a normal job ad ... talking about tris/our chance to do something amazing ... is

going to be challenging ... attracts a lot of peofilBtector Software Engineering)
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Get to choose who we get in our company ... desiggmirew ... can this person analyse a
problem, accept criticism and capable of chandiejy tminds and taking on a better option ...

have good communication skills. (Senior Engineer)

5.3.1.2.7 Adapting the selection criteria
In January 2007, Meldevelopment adapted their 8efecriteria for new recruits. This

adaptation involved hiring graduates than hirinduistry experienced engineers to have
a right balance of technical expertise within thgamisation. Since their agile adoption,
they were mostly hiring experienced engineers et tlevelopment teams became
heavily oriented with senior engineers. The fuiamplication of only hiring at senior
level was realised by the engineering unit, wheriiure they may not have a
sufficient number of experienced individuals wiightechnical knowledge to enhance
and expand their own products. The director of megjing made the decision to hire
new recruits at graduate level to grow them sotti@tompany in future will have the

necessary expertise and experience on a contirnasis

A success factor ... got a lot of guys that haveeddayere ... had some turnover, replaced with
people that are experienced ... get different insightback into a lot more of the graduate

recruitment ... the spirit of graduate is very mditiing. (Project Manager)

Last couple of years with turn over ... replaced widople at senior levels ... back into a lot of
the graduate recruitment ... fresh young guys thetaming in to be the leaders of tomorrow
... having a good balance is important ... graduetesing in is always very strong and

motivating ... re-energises the group. (Senior Ergyine

5.3.1.2.8 Adapting senior and principal engineering roles
In December 2003, the senior and princgragineer roles were adapted to also focus on

the product architecture. This is a new responsildor a senior or principal engineer in
their agile set up when sub-teams are formed. Hewelis informal role collaborates
and works with engineers in sub-teams to make @atbiral decisions. This new
informal role was proposed by the director of saftgvengineering and agreed by
engineers and project managers during a projeletctafn meeting so that architectural
discussion does not get carried away for long pleraf time due to disagreements.
Early in their agile adoption, long drawn discussi@ften occurred with little progress
on achieving architectural vision, impacting theglity to quickly create a product
backlog during the design phase. With this adaptasub teams formed on projects are

now able to make swift architectural decisions wigithe design phase.

Dedicated to the architecture and design ... talkinipe guys, helping create architectural

vision ... still senior or principal engineer ... @&king consensus ... not trying to say how
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things will be ... mediating and get all the righbpée involved to make decision. (Director
Software Engineering)

They're more experienced ... they have a greater hwaigthe final decision ... might come
forward with a general design for other people ¢onment ... sometimes we will design it
together ... other times someone will come forwarthwai proposal and other people can look,

comment and change it ... have those sort of techlieiad. (Engineer)

5.3.1.2.9 Adapting project manager role
In January 2007, the project manager role was addpta product development

manager role by incorporating product managementtions. The reason for adapting
the role was due to the product manager leavingdhgany, who was based at the
Melbourne office. Frequently, the engineers halibiee with the product manager to
get contextual information in regards to the tdmskytwere implementing. At
Meldevelopment, the project managers did not worthe field and lacked the product
information, impacting the engineers’ ability toifly access vital product information
during implementation. The engineering unit colkegly made the decision to request
senior company executives for project manager tolé® adapted to incorporate
product management functions. These roles now geaviem with better domain
support as a result of them doing product managetasks. At Meldevelopment, the
product manager and project managers worked clobby project managers were the
proxy product managers for the engineers provithegn with domain support.

Product manager moved onto a different company. ptadato manage product planning with
the managers in US ... adapted is that project masamge more responsibility for product

direction rather than just managing the team. (@ineSoftware Engineering)

Sometimes project managers don'’t have the cortexiatke some decisions. You need to be
able to know more about what the customer is thigldnd the product manager has that

context. .... representing our customer in a wayni@eEngineer)

Next, information on adaptation of Meldevelopmeim'$iouse development in regards

to its domain knowledge is provided, as shown guFe 44.
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5.3.1.3 Domain knowledge

Figure 44 In-house development in relation to denk@iowledge — Meldevelopment
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To stay ahead of the competition, Meldevelopmerkesa significant effort in trying
to understand the environment in which their prasiwgll be used. For
Meldevelopment, domain knowledge is critical foeitrentire product development
process. This knowledge enables them to contriloleis for high-level product
requirements. For creating and prioritizing thedaret backlog, it enables them to
identify and break tasks (low-level requirementsd itheir smallest form to fit into an
iteration cycle. Domain knowledge helps the engisnée write appropriate unit tests
and to develop features that meet specific quedipirements. For quality assurance
and documentation teams, it helps them to tegprib@ucts and to write manuals from

user perspectives.

Business understanding ... get faster turnarouralldhe day to day decisions that need to be
made ... if didn’t have any domain knowledge, ndedb take it to the next level of detail ...

talking to people they get an idea, then go thrcaugthimplement. (Project Manger)

Over the years the engineering department hadfisagmily built the domain knowledge
of its products, usually learnt from a variety otisces. With the adoption of the agile
approach, their main source for domain knowleddbes project manager (now
product development managers) including the salesagketing team and the product

manager who is co-located with the engineering team

Have people in the domain for 10 years , produatagars [and] engineers ... need domain
expertise ... people can always ask questions atisueyand get a quick answer ... project
managers play that role. (Director Software Engiimeg

Our team leader is a project manager ... generalyvbay good domain knowledge and he does

all the liaising with the internal stakeholderseiffr Engineer)
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At Meldevelopment the project managers work closeéti the product manager.
Therefore, they have sufficient domain knowledge laecome the main source for
product related information for the engineers wtrenproduct manager is in the field.
They play the role of on-site customers. The Meddi@yment project managers have
both technical and business backgrounds. Botherhtstarted as graduate engineers
with the company and moved up the ranks to becawjeqt mangers. One of the
project managers worked as a consultant implemgptioducts at customer sites. Their
engineering department has a permanent presemeejett mangers with substantial

domain knowledge.

Project manager is more readily available ... ii§ icritical ... talk to the product manager ...
sometimes project managers don’'t have the contexiatke some decisions ... need to know
more about what the customer is thinking ... Prod@hager has the context. (Senior

Engineer)

Next information is provided on adaptation of thegaproach by which their engineers
enhance their domain knowledge.

5.3.1.3.1 Hiring domain experts
Meldevelopment hired an individual at principal evegr level with significant domain

expertise. Most recently they have hired a leadidgstry expert as a product
marketing manager, based in the United Statesegldarly spends time at the
Melbourne office and also makes himself availableugh phone conferences and
emails.

An engineer worked in a similar area, that reaélipk ... our domain expert isn't in the building
... sending emails and waiting for the responsesmighkt ... we have him here 6 months out of

the year. (Team Leader)

5.3.1.3.2 Adapting domain knowledge source
Since the adoption of user centred design appr@aCiD) in December 2004 clients

have presented to the engineering unit about Busimesses, and discussed issues that
they have and how can they be solved. The decisimvite or work with an existing
client is usually made by the team during the depigase to learn about fuzzy
innovations, client requested enhancements ortaleguest features. After the adoption
of UCD approach, the engineers also agreed durprgjact retrospective meeting to
invite sales consultants to present to the engimgeinit in regards to clients’ views and
issues with their product. This additional approchdapt the source for domain
knowledge was made collectively by the engineeuimit based on a senior engineer

raising concerns about long discussion and argwining the design phase. Also, the
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engineering unit with the product manager has ctillely agreed to encourage
engineers to visit customer sites with consultémtearn more about client
environments. Engineers find these adaptationg teeby useful in enhancing their
domain knowledge and avoiding lengthy argumentming to a team agreement on

what exactly is to be built.
[Clients] present to our engineers on what thewld some of the issues they face ...
consultants come back and present, where the casiika and did not like the product ...

engineers go on site with consultants. (Directdiv@re Engineering)

One of our biggest problems is our decision-malabijty ... we tend to argue, we try and

agree on a solution ... that is probably one of thielést things. (Senior Engineer)

We've talked about trying to get that to happenamarl don't think it happens as much as it
should ... we've had the sales guys give a lunchpiraeentation ... has been very useful.

(Senior Engineer)

Next, information on adaptation of MeldevelopmemBslepartment (engineering

function) is provided (Figure 45).

Figure 45 Size of IS department —Meldevelopment
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5.3.2 Size of IS department

The findings in relation to this adaptation fachoe presented according to the themes
that emerged from the analysis of data collecteohfMeldevelopment; these are
functional setup and informal engineering role ad@pns, as illustrated in Figure 46.

First, information is provided on Meldevelopmerftisictional setup.
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Figure 46 Development setup in relation to sizéSoflepartment — Meldevelopment
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5.3.2.1 Functional setup

When Meldevelopment adopted the agile processettup semained the same with
three functional areas: development, quality aseraand documentation.
Meldevelopment has 31 technical staff members:o®vare engineers, 5 quality
assurance engineers (testers), and 2 communica&imnseers (technical writers). The
management team consists of 2 project managersléygassurance manager and a
documentation manager, under the director of seéweagineering. First, adaptation
information is provided on Meldevelopment’s devel@mt function, as illustrated in
Figure 46.

5.3.2.1.1 Development
With their software development function, work ileated into small teams. The

teams are organised based on the development {gojée management and engineers
have an understanding that each development teashrmatihave more than 7
engineers. Prior to agile development, Meldevelagrhad experienced that the best
development efforts were achieved through smathsedn their agile set up, small
teams ensure swift decision making, effective exd8on and excellent support to

understand features they are implementing.
More than seven ... hard for communication, coordimsand collaboration ... easier when a
pod of 4 people ... all on the same wavelength ...axamhear , pick up on things and
contribute ... in design meetings ... 3 people thatcatkaborating will come to consensus fairly

quickly ... up to 8 people it is so hard to get clesyDirector Software Engineering)

The main thing is the communication ... to interaud ¢alk to people and discuss ideas ...
people generally know what they're doing ... are gabdommunicating ... some people are a
bit quieter than others, if you start the commutiicathey’re really good at communicating.

(Engineer)
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The project managers have also learned that teamageaent is most effective when
they have small teams. As managers, they canneteyigry engineer enough attention

when the number of individuals in a team is higher.
A single manager can't effectively manage more @g@eople ... break it up; give autonomy to

do something independently of the other teamse(@ar Software Engineering)

Team lead ... you can go to him for guidance or helpatch up one on one ... struggling with
anything ... might even have a personal issue, iddali people can raise any concerns ... gives

us a bit of confidence and trust that he carestalmuEngineer)

5.3.2.1.1.1 Adapting number and team size
Normally, a Meldevelopment development team willlertake development of a

product throughout its entire lifetime. However thumber of teams is adapted from
one project to another. For a project, it is deteet by how important the product is

for Meldevelopment at the time when the projectndertaken. The number of teams
on a project varies from 1 to 3 and the numbemgjireeers from 3 to 7 for each team.

Look at the size and how much we need to delivenare than 6 people, break into a couple of
teams ... put number of people based on how impott@nproduct is to us at the time ... if
something bit further out ... have a smaller teard tf 3 people ... if it is a key technology,

have 6 or 7 people. (Director Software Engineering)

Changes every 6 months... focus can change quite.a bihen that happens the actual teams

are broken up ... usually a team just for a projactthen the team disbands. (Engineer)

5.3.2.1.1.2 Adapting team size during projects
At times, Meldevelopment increases a team sizengyon two engineers to boost their

development capacity. This adaptation for a team® isi an effort to meet delivery
commitments when a project falls behind. This tealaptation has been carried out
since Meldevelopment adopted an agile approachrinaly 2003. The need to adapt on
a project is identified by the project managerptdaader or technical leader. Their
practice is to be as open as possible when movigmeers into another team. A
discussion takes place, as soon as possible wherablem is identified, between the
project managers, technical and team leaders, iaectar of software engineering to
decide which particular skills are needed. An eegring unit meeting is called
explaining that engineers’ help is needed and #reydentified from the other
development teams to boost the capacity of the tehich is lagging behind on a
project. From the management perspective, thelittdei engineers volunteering rather
than management having to make decisions aboutavimve. One of the major
benefits of this adaptation is that it helps tddbaiteam culture among the engineers.
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Pull everyone together to say we are in troubl¢h@project, looking for people to come across
and help ... this person has got this skill for tkis they're going to come across ... if anyone

else wants to chip in, let us know. (Director SeaftevEngineering)

Kind of like who can we squeeze off the other teénsut onto this project ... had to kind of

build around that ... not sure if there is a magitrfala. (Engineer)

5.3.2.1.1.3 Adapting number of teams during projects
Some of the Meldevelopment projects require adaticeams to meet fast approaching

deadlines, especially when the release dates lemrelirought forward because a
project has become high value. At Meldevelopmédang, husiness decision has been
made by involving the engineering unit since tlagile adoption in January 2003. In
such cases, the adaptation decision at develogmasitis collectively made by having

a meeting between the director of software enginggeproject managers, and team and
technical leaders. The development effort is adhpt® two sub-teams; one sub-team
with 6 or 7 engineers and another sub-team with3lengineers. The project is headed
by the project manager, who will also be the teeadér for one sub-team. The other
sub-team is headed by a senior engineer. This ai@phelps to assign senior

engineers with leadership roles to enhance thegrecgath.

A project need more people ... changing in priorjteebsig customer thing comes up ... gone up
to 11 people, effectively made a sub team ... someenbarge of a group of 4 or 5. (Director

Software Engineering)

In our team we will be working on two componentsate ... so there will be basically two
teams working on that sort of stuff ... decisiond gédt made on those developers including the

team lead. (Engineer)

5.3.2.1.1.4 Adapting teamsto provide compl ete solution
The team’s ownership of products is adapted basédeddevelopment’s focus for the

next business quarter. The engineering unit haggedapting its development effort
based on such business decisions since agile adaptdanuary 2003. This decision is
collectively made with the engineering unit durpr@duct planning meetings. In such
cases, the adaptation decision on team structutevalopment level is made
collectively by having a meeting between the doecf software engineering, project
managers, and team and technical leaders. Thisabephelps to spread the
knowledge base of individual products to other teawithout having one team focused
on just one product. Hence, a major engineer bieisdfiat they are able to enhance
their technical knowledge and skill set by workomgdifferent products. A
Meldevelopment team own a product; they have altéichnical knowledge of that
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product. For the next release cycle of a prodhely share the project with another
team. Such adaptation is required for Meldevelogrteefulfil delivery commitments

when customers request a complete Meldevelopmértisa

Have functionally oriented teams ... other timedyawe the whole solution to the customer ...
have a team that covers bits of product a andobipsoduct b ... look at the highest priorities for
the business ... rank them, can’t change team stegtin project basis, wasting your time.

(Director Software Engineering)

Our core products ... that team remain as a teame .otther two, is a bit more transferable. So
there will be people going between those two teanthat would be more often ... just kind of

the way it seems to work well here. (Engineer)

5.3.2.1.1.5 Rules for teams on same projects
They also adapt how teams on the same projectlacated development tasks. Task

allocation is done on a component basis, i.e. eamttakes one part of the project and
another team the other part. At other times, téskation is based on an end-to-end
scenario where teams work on the same code; eachdens one big use case from
end to end, and another team owns another bigasse  such cases, there are no clear
lines to separate the work between the teams. \btha@mges are made, it also impacts
the other team3hese issues need to be clearly communicated hgtlother teams. For
this reason, Meldevelopment’s agile developmemhiehave some informal rules
(explained below) that allow teams to work togetisenartly.
Make sure that they are not breaking the buildsause the other team to move off line ... have
regular meetings between the teams ... if doing cbsutgan area owned by the other teams, get

their input and review ... have a rule for communamain the common infrastructure. (Project

Manager)

Next, adaptation information is provided on Meldepenent’s quality assurance

function, as illustrated in Figure 47.
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5.3.2.1.2 Quality assurance (QA) function

Figure 47 Quality Assurance setup in relation e @if IS department — Meldevelopment
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Prior to agile adoption, the QA team had two kesksabefore Meldevelopment
products were released: core reviews and manuaige$he core reviews involved
doing audits to verify that all Meldevelopment dtyaprocesses were followed by the
development engineers. Such audits ensured camsiisterfaces and also the
traceability for any changes to their product. Q® engineers also carried out manual
tests at the systems level to certify the quaétyuirements of their products. This
included the compatibility, functionality, usabyljtreliability, performance, and
scalability of products as well as their suppottgbin terms of their ability to support
migration from one system to another. The QA teanttioned independently of the
development teams where the effort between theatagon a formal basis. Templates
were developed as official documents and formscwhequired rigorous adherence by

the development teams.
A lot of templates came out ... what requirementslJalesign should be like ... quality team
was telling what we should be doing ... every reléhsg would audit, spec doesn't have the
right version number or haven't updated the histdfrwhat you have changed, they can't sign it

off ... that’s just crazy. (Director Software Enginieg)

To ensure that all the [development] processesjaatity processes are followed ... there is

also traceability, there’s paper work. (Quality Assce Manager)

5.3.2.1.2.1 Adapting with interactive and collaborative approach
On adoption of an agile approach in January 2083(XA team adapted their approach

to work very closely with development enginediisis adaptation decision was made by
the engineering manager to foster a team effdtieir engineering unit. The QA team
is now proactive in the design phase helping erggto elicit low-level requirements

or tasks to create product backlogs. In additibe,@QA and software engineers
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collaborate one to one in each others’ work envirent to identify, explain and fix
bugs during their iterations. As a result, coraaes carried out by their QA team were
abandoned in December 2005 requiring QA enginegpait with development
engineers to have face-to-face collaborations. De#pese upfront collaborations, the
QA team discovered many bugs with their builds @me of their projects. Highlighted
by the QA team during a project review meeting,ghgineering unit collectively
agreed to the director of software engineeringppsal to co-locate a QA engineer
with each development team. Since February 20QBA @ngineer is co-located with
each development team providing engineers withteahdil information and carrying
out tests during development to help minimise wigfs builds, which require three
times the engineering effort to fix when discovelaeér, during build tests. This
adaptation creates a more productive developmefriomment at Meldevelopment and
provides the QA engineers with the opportunityisrdss the coding and quality
standards one-to-one with the development enginesiite providing input on the

development tasks.

Adapted into a QA team that is separate but vapgirated with developers ... core reviews
dropped because we are into market-driven developmeprevious projects we used to get the
product that would have issues ... quality startwie developers ... catching defects and

fixing it is 3 times the work ... we keep reinforcititat. (Quality Assurance Manager)

| have got a team of six developers at the momenmte.have got one QA engineer who works

very closely with them, but reports through the @anager. (Team Leader)

5.3.2.1.2.2 Adapting with core reviews
Despite working closely with development engine€A4,engineers felt that quality

standards of the Meldevelopment products were eioigomet. Highlighted by the QA
team during a project review meeting, the engimgeunit collectively agreed to adapt
with core reviews because of them hiring new saftwengineers at graduate level. In
May 2007, some core reviews have been incorpotzdek into their testing activities

on request by the QA team. This audit activityasdxd around the test driven
development practice to check that developmenine®gs are using adequate test
procedures for unit tests and are following theiling standards. This core review also
ensures that the development engineers have te$éadure through unit tests before it
is delivered to the QA team. On the other handg ceviews help graduate engineers to
learn and develop their testing skills based ooudisions with QA engineers on issues

identified during this activity.
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Back to some audits ... core reviews to ensure tiatldpers have tested the product at a unit
level ... there's traceability, to ensure codingdtads ... a lot of new people give any

[inconsistent] window. (Quality Assurance Manager)

We have got a couple of quite new guys in the teasimilarly the other team have had a

couple of new people join their team in like thstl& months or so. (Engineer)

Next, adaptation information is provided on Meldepenent’'s documentation function,
as illustrated in Figure 48.

5.3.2.1.3 Documentation function
At Meldevelopment, the documentation role is forised as ‘technical communications

engineer’. The documentation team aligns Meldevealaqt’s product development with
the user perspective. They also work closely withgroduct manager to learn about

user experiences.

Figure 48 Documentation setup in relation to sizkSalepartment — Meldevelopment
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They have two technical communications engineetiseasenior level. Besides their
writing skills, they are required to have a techhizackground; one worked as a
programmer and the other had 15 years of documentatperience in a software

development environment.
Need to be quick on the uptake ... can’t understalngtwhe engineers are talking about, will
struggle to produce documentation that is helgfuhe user ... not knowing the implications of
migrating from SQL Server 2000 to 2003, [will] radile to explain ... technical understanding

are a must. (Senior Technical Communication Engjnee

The documentation team are really looking at tleglpct from quite a high-level just trying to

understand how it works, if | was a user. (Engihee

One of the key challenges with agile developmenieldevelopment’s technical
communication engineers is to get the documentatome before the release date.

Their agile development has put increasing demandbe technical writers since the
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development engineers no longer produce upfronngptete requirements
specification. Previously, a requirements spedificadocument was a good indicator
of features allowing the documentation work tots¢arly in their projects. This is not
the case with their agile approach.

Harder to get the information about what's beindtbu a lot more fluid, things change more
frequently ... a mad scramble at the end, to getltttementation finished in time for release.

(Senior Technical Communication Engineer)

They expect me to let them know particularly of &Hychanges that might go in ... keep them
up to speed with what's going on, particularlytesdate gets closer, they start taking some

screen shots if any of those screens change. (&egin

5.3.2.1.3.1 Adapting with collabor ative approach
On adoption of an agile approach in January, 2883lbcumentation team also adapted

their approach to work very closely with developiemgineersThis adaptation
decision too was made by the engineering manadester a team effort in their
engineering unit. The documentation team now coutes in the design phase helping
engineers to elicit low-level requirements. Thisttiution early in projects gives the
technical writers an insight into their documermatiasks. However, their involvement
at the design phase only is not enough as charaggeeh during iterations. In their agile
environment, the documentation team continuougbracts with the development and
QA teams to learn what is being implemented iratiens. The following statement
made by the senior technical communication engihigglights the reason why at
Meldevelopment it is important for them to be iaiging continuously with software

and QA engineers.
Vigilant about communication ... have to jump up aagvn and say, didn't know that you were
building that ... thought we said last week that yare going to do this ... then they say but the

QA said this and we refactored. (Senior TechniaGah@wunication Engineer)

Despite these challenges, the passion and comntitvhéme communication engineers
enables them to get the documentation writtenere®d, and produced to fulfil
Meldevelopment’s release requirements. There isaiod other software support for the
documentation team so that they can be as pro@uasipossible, and to provide the

mechanism for effective and on-going communicatiith others.
Use Frame Maker and Web Works Publisher, singlecedfior print documentation and online
help ... keep project pages up-to-date ... peoplengitvhat-we-have-built, engineers recording
signed decisions, BUGZILLA- managing bugs and issue

(Senior Technical Communication Engineer)
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5.3.2.1.3.2 Adapting documentation with release notes
The technical communication engineers have addmedthey document iteration

releases. At the beginning of a project they dteldr no documentation because they
expect changes during the project. Hence, docurientar early iterations is pushed
towards the middle to the end of a project. In J20@3, they adapted to a more flexible
approach of doing most of the documentation tow#rdsniddle to the end of a project,
incorporating changes that have happened whiles$teare packaged as the release
notes with products. The documentation team madeattaptation decision themselves
after a experiencing a couple projects in thegt firear of agile adoption. However,
using release notes to provide documentation stifqoiate implementation was
proposed by the documentation team during a progat¢w meeting and supported by

the engineering unit.

Iterative development, more time-consuming ... epdoing a bigger percentage later in the
project ... gives you a time management problem tha§ are still changing things - release

notes. (Senior Technical Communication Engineer)

5.3.2.1.3.3 Adapting the size of documentation team
Meldevelopment adapted the size of the document#tiam to have a highly

productive and capable documentation team supattieir agile development. This
adaptation was influenced by the talent of themownication engineers. Adapting the
size of the documentation team was a joint decibgtween the director of software
engineering and the documentation team to havera productive documentation
function by having the best talent. The curren¢ siz2 in 2006 was adapted from 5
communication engineers they had in 2002 by nadpito replace the technical writers
leaving the company. The third individual in thecdmentation team is the team
manager. Currently, it is a separate functionahtesrking with all the development
teams. On agile adoption, this was adapted fromdimidual technical communication
engineer being part of a development team producseg documents for that team.
Despite a small documentation team, engineers figweort from technical writers to

deal with usability issues with the features thaplement.
Had 4 or 5 people, a person in each team ... nowasiters, they're like a separate team ... so
knowledgeable in the domain. (Director SoftwargiBeering)
There are three [includes the manager] of us irgtbap, and we are servicing all the product
teams. (Senior Technical Communication Engineer)
Often go to them on Ul ideas ... before putting #w bn the screen just to make sure that the

documentation person is happy. (Senior Engineer)
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5.3.2.2 Informal engineering roles

This section provides information on adaptatioeim§ineering roles in relation to the

size of the IS department at Meldevelopment (Fig®e

Figure 49 Engineering role adaptatioiieldevelopment

Profile of development environmen

In-house developme

Size of IS departme

Proiect duratio

Leaacy systems developm

- Functional setu
Responsible autonor P

A 4

Productivity-rigor trade-off Informal engineering roles

5.3.2.2.1 Leadership roles
Meldevelopment has two key management roles witieir development teams:

project manager, and technical leader/architect. thWio Meldevelopment project
managers undertake team leader roles while beinarge of the projects. Here, ‘team
leader’ is an informal role. A senior engineer, wiaal an aspiration to become a project
or product manger, is given the chance to leadal sub-team. The project managers
do not get involved with the architecture or teclahissues. The architect provides
technical and architectural vision of products.adsroduct company, the technical
architecture of their products is critical, makihgs specialist role within their agile

teams extremely important.

The project managers lead ... someone is gettingtogthie management ranks, make them a
team leader under a project manager ... architetiigisechnical lead to close off on
architectural decisions ... the catalyst ... mediatk lzas the technical credibility. (Director

Software Engineering)

No official team lead job title ... most experiedeangineer in the team can be team lead ...
they've got as much work load as any other engineam the principal engineer, comes with a
few different hats ... help other engineers out ..ythi¢ obstacles, technical ones ... just help
them with that ... a role in the overall architecturgh-level design ... often involved with the

architecture of a product (Principle Engineer)

5.3.2.2.2 Role expectation: team leader
At Meldevelopment, team leaders are expected te pavple management attributes

that facilitate, motivate, and encourage engintevgork towards team goals. Here, the
team leaders are required to create a positive eivikonment and to meet the needs
of the individuals. Their team leaders also ensliaéthe work environment is driven

by trust. Meldevelopment’s product development nexgugood judgement by team
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leaders where they allocate tasks which are s@amfiand have trust in their team to
deliver them. Meldevelopment’s senior managemepeets team leaders to accurately
and honestly report the state of the engineeréinfge the work status and any other
information that they might request.

Trusting these guys ... have a huge responsibilitworked with them for 6 or 7 years so know

what they’re like ... how they deal with pressureirétor Software Engineering)

Help you in giving you some direction on that ... ggsdown useful information, and relevant
information, without bothering you with the polsic... passes on both ways ... helps each of

the team members feel part of the team.... helperfaslot of team things. (Engineer)

5.3.2.2.3 Role expectation: technical leader
A Meldevelopment, a technical leader is requiredaa@n experienced development

engineer with a high-level of technical competefdas role at Meldevelopment
requires an individual to have excellent practjadgement. If individuals get obsessed
with engineering purity, it significantly hampersetr delivery schedules and business
goals. Technical leaders make judgement calls sarerthat code is readable and
maintainable, especially when code is complicategiactored to a point where it was
not readable.

Architect [must] know extremely elegant code andibess realities ... keep refactoring

something till it is so elegant, no one can acyuatiderstand how it works ... a good practical

judgement of when enough is enough. (Director Saf@wEngineering)

Got a responsibility of making sure that the calkéalthy and to watch out for problems that

can be fixed. (Principal Engineer)

5.3.2.2.4 Adapting to create leadership roles
At Meldevelopment, the leadership roles are createdeeded. At times a development

project is too large, so it is split appropriatedguiring additional individuals to provide
leadership. The decision to split a project is llgumade during the design phase
involving the engineering manager, project managerengineers who are part of the
project. Prior to agile adoption the engineering bad realised the significant benefits
of having work located in small teams. Since Deoen2003, the team structure is
adapted for larger projects to create sub-teantsinibrmal leadership roles. The
complex nature of Meldevelopment projects requareendividual to manage one major
aspect while another manages the other major aspagtroject. Breaking things up in
a project with separate backlogs has ensured tbptgb managers are not overloaded.

The leadership experiences allow senior enginegpsepare themselves for career
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progression for higher positions at Meldevelopnserth as a principal engineer, sales

consultant, project manager or product manager role
A big project, a small area ... identify someone wha be a team leader ... done that on an as
need basis ... manage the whole thing as if it's allgonoject ... try to adapt ... career

progression. (Director Software Engineering)

Even with the same people ... couldn’t imagine bytitme you get up to about 15 people ...
stretch the boundaries of what you can do in oamte. have to break it ... so usually decisions
will get made...including the team lead (Engineer).
Next, information is provided about tishort project duration at Meldevelopment. This
is identified as another adaptation factor underiofile of the development

environment in Fitzgerald’s adaptation frameworig(ffe 50).

5.3.3 Short project duration

The findings in relation to this adaptation facioe presented according to the theme
that emerged from the analysis of data collectechfMeldevelopment; the incremental

and iterative approach.

Figure 50 Short project duration — Meldevelopment
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5.3.3.1 Incremental and iterative approach

Meldevelopment projects are between one to six hsoint duration. They have three
major releases per year, one for each of their maducts. They also deliver 4 to 5
patches of their products including a feature gaeflore a major release.
Meldevelopment’s target is at least one major pcodeiease for every quarter in a
financial year. To achieve this target, their agigeelopment is driven by incremental
and iterative practices. Thus, all of their progeste feature driven with short

development cycles, known as iteration releases {IRe short iteration cycles enable
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them to package those new features of Meldeveloppreducts that are implemented

up until a major release date.
Series of projects emerging at the same time ... jdBmoaes, one each for three development
teams ... minor releases and patches, some featcks paprobably 8 different deliverables.

(Director Software Engineering)

A lot of time, the features are driven from salppartunities or customer demand ... really need
to assess the market ... using an iterative approa@nds up with a much better result.

(Product Manager)

5.3.3.1.1 Two week iteration release (IR) cycles
The Meldevelopment projects have two week iteratigeies as part of their agile
approach. For each iteration release cycle, theldelopment development teams
negotiate and commit to deliver the prioritizedtéeas from the product backlog. The
implemented features from an iteration releaseecgd delivered as a build to the QA
teams for various quality assurance checks, amdtththe documentation team to
produce manuals and on-line help materials. Thea@Qd\documentation teams have a
combined two week iteration cycle within which thearry out their respective tasks

and get any bugs or issues fixed by the developemgiheers.

2 week iteration release ... generally it is abootamth ... 2 weeks in development, then test for

2 weeks... fixed any bugs that they have found ...ageature completed. (Senior Engineer)
The two week iteration is regarded by their devielept teams to be enough for their
development and testing cycle. The engineers fieglit not only gives them enough
time to write code, but also to do other importactivities that go with implementation,
such as pair design, writing unit tests, fixing uand doing code reviews. On the other
hand, the two week duration for an iteration cytbes not overwhelm the QA and
documentation teams with builds for their respectasks.

Long enough to get development done ... too muchtiomality to be tested that swamps [QA]

. not so many bugs that you are swamped ... notjtishg code, unit tests, design reviews

etc. (Senior Engineer)

5.3.3.1.2 Adapting iteration release (IR) cycle
While a two week iteration cycle works well for naddeldevelopment projects, at

times it is adapted to extend it to three weelentsure that a product feature is
complete. A short team meeting is called by thggetananager, team leader or senior
engineer upon realising that most of the enginedrsot be able to implement their

task appropriately. Meldevelopment has an undedstgrthat such situations arise due

233



to the highly technical and complex nature of thh@novations limiting engineers
understanding to provide accurate estimates. Thisida to extend the duration of a
single iteration is made by the project manageetbas a team discussion and
agreement. This iteration adaptation has prevesmigtheer burnouts due to them not

working weekends and long hours to appropriateliveeiteration commitment.

Extend them if a feature isn’t ready ... make iterat week later and deliver it properly ... did
1 week iterations to bring out a lot of stuff vegrly ... 1 week was too short ... 3 weeks was
getting too long ... 2 just felt about right. (Senkmgineer)
Next, information is provided on legacy systemseal@yment at Meldevelopment. This
is identified as an adaptation factor under thdilgrof the development environment in

Fitzgerald’'s adaptation framework (Figure 51).

5.3.4 Legacy systems development

The findings in relation to this adaptation facioe presented according to the theme
that emerged from the analysis of data collectenhfiMeldevelopment; the business

value projects.

5.3.4.1 Business value projects

Figure 51 Legacy systems developmeMeldevelopment
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Since agile adoption in January 2003, Meldevelograadertakes business value
projects only. They use agile development to detegrand enhance existing (legacy)
products just as for their new developments ushagtcycles for development, quality
assurance and documentation activities. Howeveh ptojects must provide business
value for the company. They are undertaken if tireenit priority is the highest in their

project portfolio. Meldevelopment project priorgiare determined by customer and
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marketing needs. They have five year product péenasdetailed roadmaps for product

releases for the next twelve to eighteen months.

Project, look at the business case ... a neat teghdiea but can’'t see anyone spending money
on it, wouldn’t assign priority ... existing custoresgand marketing] come up with things that

they need. (Director Software Engineering)

[Priori to agile development] ended up with lon@wn out projects ... took a very long time to
deliver ... then when they were delivered we didhitagys hit the requirements what the market

was asking for. (Product Manager)

5.3.4.1.2 Product backlog
Just like for any new products, Meldevelopmentta®and keeps a product backlog for

all the likely features that could be improved uponall their products. These
improvements are mostly in the form of Low-levedugements at the functional level
of a product. While the product backlog includestdiees that can be improved upon, it
also includes new features that could be implentetat@dd value to the product. At

Meldevelopment, all their developments are now rgadaising product backlogs.
Kept a big backlog of enhancements... everyone isydwvant more things done ... there’s so

many requests that come in. (Director Software BEgwgfing)

Get so many requirements coming in from differeatgof the company ... don’t have the

power to add every feature into the product. (Pcodanager)

5.3.4.1.3 Adapting product backlog
In June 2003, the engineering department adaptedthmioritises implementing

enhancements from their backlog. Because of tigetarumber of enhancement being
requested, the engineers felt that they would ngeeto implement them all. The
engineering unit collectively agreed during projestiew meeting that all high-level
requirements relating to product enhancement nisstlee prioritised enabling them to
swiftly implement them to reduce their enhancentaaklogs. The priority decision for
implementing the backlog is made by the projectagan during the design phase
based on the priorities set on the high-level nexents relating to feature
enhancements. At Meldevelopment, high-level piigsitsetting now is a business
decision done collectively during the product plaigrmeetings based on the expected
business value a enhanced feature will bring tactimepany. High-level priorities
setting practice is adapted based on customer seimtegic feature or when
enhancement was submitted. This adaptation nowlenti®e engineering unit to
implement enhancements, new innovations or bogfarallel based on their business

value to the organisation.
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Keep adapting the way we handle ... tried strategfiegust get this customer right... start
working with other customers, everything in theldag related to them ... other times, go
through the backlog that give a strategic productometimes, when they were submitted.

(Director Software Engineering)

Big challenges is prioritising ... if one customemidling to pay you a lot of money to do one
feature ... what is it going to cost me to maintaid aupport it, what's the opportunity within
the market ... add any value strategically to yowdpict ... a difficult decision to make.

(Product Manager)

5.3.4.1.4 Adapting tool support
In October 2003, Meldevelopment adapted their soplport for creating and
maintaining the product backlogs. This was donleatee a better and more efficient tool
support while minimising the overheads involved whiging it. The project manager at
Meldevelopment highlighted during a project revieweting that it was taking them
unacceptable time to record and update tasks ingreduct backlog using their current
software tool. An unproductive development envireninwas being experienced
during their design phase. As a result, the engingeinit collectively agreed to
purchase an effective tool support to manage grenluct backlogs. With their new tool
Bugzilla, the engineering unit now experience aprisrement in their planning,

monitoring and the control of their backlogs.
Had [a software tool] where we kept a backlog dfamtements ... then have this tool called
Bugzilla, more efficient to use ... was causing taachhwasted time. (Director Software
Engineering)
In support for the iterations, we've got Bugzilia,people can keep an eye on it and see what's
changing ... central place that recorded design wess.. a sort of central repository. (Senior

Technical Communication Engineer)

Next, information is provided on responsiblgtonomy at Meldevelopment. This is
identified as an adaptation factor under the peadil the development environment in

Fitzgerald's adaptation framework (Figure 52).
5.3.5 Responsible autonomy
The findings relating to this adaptation factor presented for Meldevelopment.

5.3.5.1 Engineering autonomy
The engineers are empowered to adapt their agldupt development and planning

process to ensure that Meldevelopment’s busingsstoles are continuously being
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met. The engineers are entrusted with the respdihsfbr and the ownership of

Meldevelopment’s products and the development gce

Figure 52 Developer autonomy — Meldevelopment
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autonomous and empowered to do what they need tiw do
develop products and meet deadlines without beilcgopsmanaged by senior
management.

Senior management ... trusting us as a team ... natisising every part of what we do ...

allowing us to do what we need to do with the depsient process ... rather than being told by

someone who doesn’t do coding or testing, whatogudo. (Director Software Engineering)

The CEO is interested in what we're delivering tarket ... what sort of timeframes and making
sure we have high quality ... he trusts us to dgdbe... not bogged down in all the details of

it. (Senior Engineer)

We can respond to what the market needs, very lyuickthat is part of the agile development

... are extremely good at that. (Marketing Manager)
As an agile unit, engineers together with the irttligls from their business function
work as a team. Engineers are empowered and rebfefws all the aspects of their
product development, from the requirements anatgstiaking part in product
implementation at the customer site. The direct@oftware engineering explains the
outcome of providing engineer autonomy at Meldepelent in the following quote.

In a less autonomous role, won’t necessarily grouryeadership skills ... to interact with

different parts of the company ... speak to techracal non-technical people, marketing people,

field consultants ... gives you the greatest sengeatfirity. (Director Software Engineering)

Have an engineer talking to someone in suppairt orarketing, that you wouldn’t necessarily

talk ... just to try and get some bonds and commtieicagioing. (Engineer)
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5.3.5.2 Adapting engineer delegation
At Meldevelopment, engineer autonomy was adaptesripower them with a wide

authority. On adoption of an agile approach in dayp2003, the engineering roles were
adapted with the authority to make architecturaigiens and a role in project planning.
This decision was made by the director of softveargineering (and agreed by
engineers) to make the development teams collégtnesresponsible and take
ownership for development and delivery of softwé&negineers in their sub-teams now
collaborate with the other engineers and prinogoagineer to make architectural
decisions of features they implement. They alse fat in the design phase to create
backlogs for release cycles and collectively placheiteration cycle with their project
manager or team leader. In the design phase, earginee empowered to provide
estimates and, within iteration planning, theyas® empowered to re-negotiate those
estimates. In July 2003, engineers were delegaitthdthe ownership of their product
enhancements and undertaking technical investigatd products. This decision was
also made by the director of software engineeeaognition of their engineering talent
and as a motivating factor for producing high dyakork. With these adaptations of

the engineering roles, engineers feel they areumtable for feature implementation.

Get more autonomy, take on a different type of ralé is one of those things that tend to grow

... do your own architecture, set your own estimates all those things ... but it makes you

more accountablgSenior Engineer)

However, individual delegation is based on the egpee of individual engineers.
Engineers are empowered to take part in produainplg. On occasions, it is not
practical to involve the entire development teamJdnuary 2004, participation in
product planning activities was adapted to incladly a few senior engineers. These
senior engineers are responsible for communicalesign decisions made during the
meeting to their teams. This adaptation decisios sugygested by the project manager
and a few senior engineers during their projediergmeetings. They experienced
impact on their delivery commitments when the enilam took part in product
planning. The engineering unit collectively agréedhis adaptation. In September
2004, the engineer empowerment to provide estinve&ssadapted with a re-negotiation
practice with the team leader or project managee. droject managers noticed that
some engineers were consistently providing lownestiés for tasks. This was raised in
their project review meeting by the project managard the engineering unit agreed to
a re-negotiation practice. At Meldevelopment, easrthe engineers are delegated to
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provide estimates and inputs for schedules, atstifiney are reassessed to ensure that
they are based on the right information and thaietihgineers are heading on the right
path. With such situations, the approach undertéx@make and accept estimates is
adapted. The benefit from this practice is thatehgineers get extra information and
help on the task which the project manager or tiemaler thinks has been under

estimated.
Sometimes planning can be disruptive ... do discuassiget consensus and communicate to
everyone ... estimation skills vary from person tospa ... some notoriously under estimate ...
some are uncertain and hesitant and over estimateke sure they've got enough room ...

have to challenge them. (Director Software Engiimggr

Planning is continuous thing ... keep on liaisinghweople ... you have to take on a bigger
responsibility ... actually a lot harder and time s@ming ... selected individuals take part

(Senior Engineer)

Our weakest areas ... it is your responsibility tnegte your own area ... give examples as
why come up with those estimates ... breaking it dgwasent those to the team leader ... re-
negotiate if under estimated ... always flawed ...aisly haven't got to the point where our
estimations are very accurate. (Senior Engineer)
Next, information is provided on the productivitydarigour trade-offat
Meldevelopment. This is identified as an adaptatamtor under the profile of the
development environment in Fitzgerald's adaptatiamework, as illustrated in Figure
53.

5.3.6 Productivity and rigour trade-off

The findings in relation to this adaptation facioe presented according to the themes
that emerged from the analysis of data collectechfMeldevelopment; productivity
and rigor with development process. Productivitgt eagour are equally important at

Meldevelopment.
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Figure 53 Productivity in relation to productivitigor trade-off -Meldevelopment

Profile of development environment

In-house development

A 4

Size of IS department il

2. Rigor with development

Project duration

Legacy systems development

Responsible autonomy

Productivity-rigor trade-off

5.3.6.1 Productivity

Productivity at Meldevelopment means having théitsglio get the most out of the
available time for product development. Having adoictive engineering department
allows quick product releases in the market, aluddlde competition. A highly
productive environment also enables them to dekgamuch as possible with their
limited resources.

Compete with other companies and get to markeyeathig advantage ... quicker release, more

competitive you are going to be ... more productiaekle more things that need to do.

(Director Software Engineering)

Be late to market you need to adapt the organisaticope with that ... cancel launches of the

product, seminars and web casts ... can realign eledse like a Beta or an earlier release ...

still go ahead with the marketing launch to copthwhe engineering slip. (Product Manager)
The following are some key practices for ensuriqpgaductive agile development
environment at Meldevelopment:

5.3.6.1.1 Effectiveiteration plan
Meldevelopment teams are required to have a geoation plan, which must clearly
indicate what needs to be done within one iterateb@ase cycle before the teams can
move on to the next one. This avoids engineersggowerboard and gold-plating
features that they are implementing.

Never finish things off ... getting this thing bettand better and keep reworking it, when to

draw the line ... having a good plan. (Director SeaiitevEngineering)

Spending a lot of time making requirements andattteal feature clear of what you actually

have to do. (Senior Engineer)
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5.3.6.1.2 Good project vision
Meldevelopment project managers are required teigegoroject direction by

communicating the product plan thoroughly to enshia¢ a good project vision is
established. This enables the team members to bama page, helping to avoid
uncertainty where engineers find it hard to do laimg and also avoiding engineers
heading off in the wrong direction.

A lack of direction ... people are procrastinatingdo.something but it is often in the wrong

direction ... project managers, work with them oweioaerall plan ... saying this is where we’re

going and this is what we're trying to achieve.rfigtor Software Engineering)

Project managers have enough on their plate ... niagageam, where they don't really have
time to talk to as many customers as they woulel dikd think about the vision as much. (Senior

Engineer)

5.3.6.1.3 Good tool support
Good tool support is provided for engineers to malke that they have everything
needed to develop and test software in an inteltigganner. They have a strong belief
that good tool support removes the overheads amktsathat impact the efficiency to
carry out development tasks. For this reason, tteielopment environment includes a
powerful version control system, a multiple buijg®m, printable whiteboards, and
computers and projectors in the meeting rooms. raige control system is important
to track code changes as a product comes togettdmultiple build systems are
important so that engineers know quickly of anyalkegye once code is committed to
the version control system. With printable whitetalsa everyone is given printouts of
what is discussed and agreed upon in meetings. fidey access to computers and
projectors in the meeting rooms, this enables ttiemake instant technical decisions.

Version control is crucial ... waiting for builds bappen, cost you ... the printable whiteboards,

a big productivity boost ... have a session, at titby®u print, a copy for everyone ...

computers and the projectors in the meeting roansy productivity thing ... make a decision

on the spot. (Director Software Engineering)

Build box is configured to do a build and run thsts and that's typically 20 minutes ... which
is really a bit long ... really need to at least leailiat ... when I first got here it was a three-
hour build. (Senior Engineer)

While these practices have been consistently applideldevelopment, they have
recently adapted a few other practices to make Hutlie development more productive.
These are discussed next.
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5.3.6.1.4 Adapting automated testing environment
The development engineers no longer write or upaa@mprehensive manual test

procedure for every iteration release. Some afakt20 to 40 pages, with exact
instructions so that an individual who has nevensefeature before would be able to
test it. The testing procedure required a com@etaf steps, with frequent updates as a
feature was implemented, adding a considerableheael The development teams felt
the pressure towards the end of each iteratioredgclvrite a detailed test procedure.
The senior engineers raised this issue in thejeproeview meeting and they
collectively agreed to provide just a brief testlioe rather than detailed steps for
executing a feature. In June 2004, this practice agapted to provide a test outline
only by the development engineers. This adapta@abled Meldevelopment to
continue implementing features in two week itemattgcles rather than increasing the
duration of iteration cycle time to maintain a sirsable development pace.

Have a summarised test design rather than a bagpgduve ... it would just sink us ... the

overhead in it was just too much. (Director SoftsvBngineering)

For acceptance test our main role is to providgsttpmaterial [test outline] ... gives them more
clarity. (Team Leader)

5.3.6.1.5 Adapting specification documentation practice
Meldevelopment maintains a history of all projgm¢dfications and documents all the

changes that products go through. The specificdtighlights the different aspects of
the product. When a product is enhanced with natufes, the specification with all its
history attached to it is reflected upon. Howeveflecting all the past history of
improvements is regarded by the engineers as petding any substantial benefit in
understanding and identifying new features to bgl@mented. In addition to this issue,
it is a time consuming activity since most of Meldpment products have a history of
enhancements since the early 1990s. Highlightetidogenior engineers the
engineering department collectively agreed to attaptpractice to have a more
effective product design phase. This product hysteflection practice added the
overhead to their design phase and this practiceagtapted in December 2004 where
the engineers no longer add new changes to thef lal the other changes with the
original specification to maintain a product higtdrather, the specification is only
updated to reflect all the current product featubessa result of this adaptation,
engineers during the design phase immediately fonusew requirements after a brief

reflection on the current features of the product.
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Have a big archive for every spec that was writteghange anything, had to go back and fully
reflect it ... dropped that a bit ... reflect the protas it is today. (Director Software

Engineering)

All sit on meetings just to get the vision together get a rough sort of skeleton. (Senior

Engineer)

Next, information is provided on rigour with Melddepment’s development process
(Figure 54).

5.3.6.2 Rigour with development process

At Meldevelopment, rigour with their agile developnt is not compromised to achieve
development team productivity. They have a rigoragige process to ensure high

quality products.

Figure 54 Rigor in relation to productivity-rigaate off -Meldevelopment

Profile of development environment

In-house development

Size of IS department

Project duration 1. Productivity

»| 2 Rigor with development

Legacy systems development

Responsible autonomy

Productivity-rigor trade-off

Meldevelopment has a rigorous testing process avftarent types of tests in their agile
development. This is achieved through adoptingdegen development (TDD) within

their automated testing environment providing speétiency and accuracy.

Next, adaptation information is provided on theimas types of test practices which

they have adopted.

5.3.6.2.1 Automated testing environment
Prior to agile adoption, Meldevelopment had adofte®. However, they had created

a limited automated testing framework using C++waiting test cases, mostly for
testing base classes. At Meldevelopment, baseedagsge a lot of common
functionalities to their products. They also crdaaePerl infrastructure where some
automated system test cases were written whenectidua call ran the test cases against

the product. On adoption of agile approach in JgnR@03, the development team
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decided to deploy NUnit for writing test casesttogir unit tests with their TDD
practice.

Everything we do is really in NUnit... haven't disdad the Perl infrastructure ... still runs ...

we don't really add a lot of test cases to it. @@tor Software Engineering)

Work very heavily at unit testing ... do my code andto considerably define completeness.
(Senior Engineer)

5.3.6.2.2 Unit test
At Meldevelopment, the development engineers wuniti¢ tests for features that they

implement. The normal procedure is to write a test before writing any code.
Writing unit tests makes engineers think about ladeature will be used by their
customers and how to eliminate a larger numbeetdds early. At Meldevelopment,
implementing unit tests provide engineers with indrate feedback giving them the
confidence when they lack expertise on a featudeesicourage engineers to refactor
code during implementation (making the code asiefii as possible).

Avoids regression in the quality of code ... encoesaggfactoring ... a lot more confident when

that's an area you haven't seen before ... helpbkstang the interfaces to your classes.

(Project Manager)
Their TDD environment is implemented with a complatitomated and continuous
integration system. At Meldevelopment, the contumimtegration system helps to
detect and fix integration problems, gives an easdyning of broken code and instantly
evaluates unit test changes. This system alsogee\uilds for quality assurance
activities, product releases and marketing purpgsesutomated development and
testing environment has helped Meldevelopment taece their productivity by
providing tools that make development much easheresimplemented features are
delivered in two week iteration cycles.

Automated, continuous integration system ... evenglis completely automated from a build,

array of build machines always building and endiltés an actual CD that you could shift to a

customer. (Director Software Engineering)

The goal is that by the next iteration the featheg you delivered last time is in a good state ...
whatever is delivered into QA in one cycle, by tiext cycle, which is 2 weeks late should have
been tested [and] addressed all the issues ... motethe next iteration with zero defect

policy. (Senior Engineer)
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5.3.6.2.3 Adapting TDD
Meldevelopment’s development environment has beaptad from heavyweight

manual testing to an automated TDD environmentrRoi agile adoption a product
release required weeks of manual developer lesghtgand over a period of time it got
even worse. To overcome this problem, there wasdonited TDD. However, the two
systems that they had adopted were hampered bydieciical issues, which were
experienced by their engineers. A collective decisvas made by engineers to
investigate for a more productive tool where thage up with the idea to adopt an
open source testing framework. Then, some of thieléelopment new recruits had
experience in using an open source framework. glayged a big part in influencing the
decision to adopt an open source framework ratteer to purchase a commercial
package. In February 2003, Meldevelopment adapit#dNWnit, an open source unit
testing framework for their Microsoft .NET developnt environment. This adaptation
now makes it much easier for their engineers tdempnt unit tests to ensure high
guality in making new features available in thersst possible time.

Hard to maintain and keep up-to-déaeitomated testing framework in C++ and Perl

infrastructure) ... there were issues ... it is a bier with NUnit. (Director Software

Engineering)

Challenge to have tests in place to know that thezeno defects ... just the practicality of

having those tests in place. (Team Leader)
In February 2006, Meldevelopment further adapted thgile TDD practice by
incorporating brainstorming meetings between theeb@ment and the quality
assurance teams about how a feature can be brekem lits implementation. This
TDD adaptation was achieved by co-locating a QAre®y in a sub-team’s work
environment (details of this adaptation is providedpage 218). This adaptation to co-
locate a QA engineer with each sub-team for swiltaboration on tasks helps
development engineers to understand the featuttes toplemented much better and
faster, resulting in superior unit tests being iempénted and higher quality features

being delivered.
Adapted test driven development ... have QA, prajeahager and developers brain storming
how they would break enhancement before [it] idtbuithat turns into unit test cases. (Director

Software Engineering)

Always think of all the different scenarios ... hayimeetings not only with our actual

development team but bringing testers in. (Engineer
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5.3.6.2.4 Adapting with manual testing
Despite having an automated TDD environment, mataséihg is still important for

their products. Some of the tests identified dutlmgbrainstorm meetings between the
software and the quality assurance engineers céeniotplemented as unit tests. For
such test cases, software engineers proposedthaitriust be manually tested by QA
engineers with the respective builds. The engingaunit collectively agreed to this
adaptation of their unit test to ensure that tlgh lgjuality standards are being
maintained with their implemented features. Sin@dl 2006, test cases that warrant
manual test are carried out by QA engineers usiagtération build. This is a further

adaptation of their automated TDD environment.
Some stuff you can’t code well in test cases, bllitget to check ... short list of things that once

you have built them, test manually. (Director SafterEngineering)

Automated tests just covers basic functionality arat of the time you might cover [most] of
the issues ... some functionality problems are peréal with the manual testing. (Quality

Assurance Engineer)

5.3.6.2.5 Adapting builds
Meldevelopment adapted their build system in JO§&to have fast builds providing
qguick and more frequent responses for broken bdilolsg project implementation.
This build adaptation facilitates engineers to glyid¢ind out a broken test to fix it
immediately to deliver zero defect iteration buildssub-team highlighted that waiting
for two hours for them to know of broken builds veassk factor for the timely delivery
of their high value project which they where undkiig. Team discussion involving
their project manager and director of engineerathtb increasing the hardware
capacity providing a separate build system andtadafo involve only the relevant
part of a product for build tests rather than there Meldevelopment product suite.
With this adaptation, they have a faster build pescwhere the engineers get a quick

response when they commit their code to the versiortrol system.
Our XXX product sits on top of one core technologyakes two hours to build on an extremely
fast machine ... we adapted in XXX team, need todbaiilittle bit of XXX ... have a little 5

minute build machine ... get more rapid feedbackré€ior Software Engineering)

Getting immediate responses when something is odting ... every 5 minutes if possible we
trigger a new build of specific areas ... within Snaties, know if you have broken a test. (Team

Leader)
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5.3.6.2.6 Adapting acceptance test
In September 2006, Meldevelopment adapt their danep test to involve someone

who works closely with their clients to carry ohisttest. Normally, acceptance test is
done by QA team. Since their agile adoption in aanp@2003, they have very effective
cross-functional collaboration at their design ghasolving field staff to help them
identify specific Low-level tasks associated widatures. A decision was made by the
director of software engineering and agreed byetigineering unit in a project review
meeting to get a real world perspective to impritner “just” an engineering
perspective on acceptance testing of the implerdeéetgures. Getting views from
outside the engineering department enables themhance the quality of their highly
strategic products.

Have adapted, get customer interface people iet@ticeptance testing environment ...

independent of QA to try and give us a real indepah perspective. (Director Software

Engineering)

Cutting the version of the product about a montfotgerelease, give it our field consultants to

have a play with it. (Project Manager)
In November 2006, they have also adapted theipdanee tests to have the ability to
handle changes halfway through an acceptanceNesnally, any change requires
running all the tests again through the builds wtdavelopers reset the tests and re-run
the tests from scratch. At Meldevelopment, thedpiocess takes a long time due to an
increasing number of automated test cases andydarge code base of their products.
At times, these changes affect the dates for thr&eheelease of their products,
impacting their sales and marketing activities.ighted by a product manager during
a project review meeting, a decision was made bylitector of software engineering
to adapt the re-run of their automated tests #itechanges are made during acceptance
testing. This decision was collectively agreedhmsy éngineering unit. They adapted it
so that when changes are made, tests are re-runchtioat area only when builds are
triggered. This adaptation enables engineers tfilg\ik and test changes, signing off
releases on time.

Adapting acceptance tests ... have a week long saeptest for a release ... got a change half

way through the test, retest around that area antintie through ... time to market is a

challenge, find quickest way of getting the release (Director Software Engineering)

5.3.6.2.7 Adapting systems testing
At Meldevelopment, some of the manual systemsngstias adapted to automated

testing in May 2004. Initially, the QA team did #lle systems testing manually to
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ensure that the products are compatible and ineegrell with a list of different
hardware and software platforms. Despite this aatam of systems testing, QA
engineers found it challenging to test the iteratiailds on a larger number of different
platforms in two week iteration cycles. As suggedig QA engineers and agreed by
the engineering unit during a project review meagtthey adapted the systems test in
November 2006 by separating the different configons from the actual testing
procedures. This enables testers to pick which tmas on which configurations and
to avoid duplicating it on all the configuratioisis also allows quality assurance
engineers to cover as much testing ground as pessibwo week iteration cycles.

Now, their releases are a lot more efficient.

Had this massive configuration matrix to supporidéeelopment products ... by simplifying
the procedures, can run one in this configuratimh@nother in a different configuration ... give

us more [coverage] and reduce the manual testimg {{Director Software Engineering)

Lots of different configurations ... a big distribomi network of machines ... there is quite a lot
of complexity and just different combinations oéth.. quite a lot of effort that has to go into

[systems testing]. (Quality Assurance Engineer)

5.4. Overt factors
This section provides detailed information on Meklepment’s agile approach

adaptation driven by the overt factors or intellettroles of the software development
method based on Fitzgerald’s adaptation framewlidgu¢e 55). First, information on

project management adaptation at Meldevelopmemorgded.

5.4.1 Project management

This section provides adaptation information toriave visibility of the development
projects at Meldevelopment, as illustrated in Fegb®. Improved visibility is part of
project management as an adaptation (overt) facteitzgerald’s adaptation

framework.
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5.4.1.1 Improved visibility

Figure 55 Improved visibility (project managemeki@idevelopment

Overt factors At Meldevelopment, both planning and executing
Project management: improved visibility, projects are regarded as equally important. Their
reduced ris

agile product planning task maximises the
Reduction of variety and complexity o . .
visibility of upcoming features; discussed are the

Economic: skill specialization, division of

labou product vision and iteration plans. Information on
Epistemological: transfer of knowledge, adaptation of these plans to improve visibility is
template for inexperienced developers, .

learnina from past broiec also provided.

Facilitation of intercommunication among
developer:

5.4.1.1.1 Product vision (high-level product plan)
Considerable effort goes into developing a highelgoroduct plan at Meldevelopment.

It is an important artefact used for establishirg@duct’s vision company-wide before
developments are given the nod. As a result, ldéelopment projects are identified.
The product manager develops and communicatessios \plan company-wide by
investigating the marketplace, and also by collabog and deliberating with clients,
sales and marketing department and engineeringtdegat to determine the features
that will sell well. This strategy at Meldevelopneneates the visibility and awareness
for upcoming features. At an engineering level,fdeus changes to the execution of
high-level plans by getting to understand whaoibé built. This is achieved through
their design phase. The engineering unit usesdbig phase to identify low-level

requirements from the high-level plan creatinglaase backlog.
The product managers envision what we can buildery high-level ... driven at a marketing
level ... the time it comes down to us (Engineeringpet the right people in front of the
whiteboard ... brainstorm and get an idea of whattid be built ... something that looks like a

product. (Director Software Engineering)

Product management says we want this feature forealease ... engineers are involved in
fleshing out those features ... how big they areta many things on that list we can actually
get into the release ... some bottom up requesettiufes from the engineers to product

management. (Team Leader)

5.4.1.1.2 Adapting product vision plans with prototypes
In November 2003, Meldevelopment adapted their gpeodision plans with prototypes.

During a project review meeting, the engineering collectively agreed to develop

prototypes to get feedback on proposed innovatiinsleldevelopment, it is difficult
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to communicate the product vision based just orua@nts because their products are
highly technical. Here, the vision plan was adaptehclude prototypes to try to
transform the high-level vision into something tloatks like a product that individuals
can interact with to gain a better understandintheffeatures. At the engineering level,
prototypes create an awareness of the likely teahhurdles allowing the architects to

think of potential architectural problems before tommencement of projects.

Articulate the vision ... prototype to make sure ghedy understands ... any technical hurdles,
start to resolve ... senior management can look@uaderstand what we are trying to
communicate. (Director Software Engineering)

Input that we have to get from all the stakeholderke [product manager] will work with us
early on to get prototypes of things that peopledn¢Senior engineer)

5.4.1.1.3 Iteration plan
At Meldevelopment, an iteration plan identifies 8uhedule and individual ownership

of the tasks that are to be implemented in the epdtion. Iterations start after a design
phase, once a sufficient prioritized product baghkestablished. The priorities are
assigned by the product manager, which are marketrd At Meldevelopment,

iteration planning meetings last no more than aur laod take place a few days before
the start of an iteration cycle. Here, the itematpban is an outcome based on agreement
by development engineers on the individual ownersiitasks and their estimates with
their project managers. Their QA function, docuragah function and the marketing
and sales department are all dependent upon thefbam iterations. Therefore, the
visibility of the iterations is extremely importarithis visibility is dependent upon the

reliability of the task estimates provided by timgi@eers in an iteration plan.
Established a feature list [product backlog] ...wotk rough estimates ... put together an
iteration plan ... based on the numbers that theneegs have come up with for their estimates

... work out what the schedule will look like. (Projévlanager)
Sometimes it can be the Project Manager ... sometilmedll be the engineers [putting the

iteration schedule] ... you want the developers tinelved in that. (Senior Engineer)

5.4.1.1.4 Adapting task estimating practice
At Meldevelopment, there are three points for eatiom. One is with the roadmap,

estimating on a large scale for the next 6 to 18tihmofor the releases Meldevelopment
will do. This is a high-level estimation, providiag indication of the likely duration of
feature implementation. At this level of estimatmmy a few senior engineers are
involved. Next, estimating at the design phaserdetees the number of iterations

needed to implement a feature. The design phas@esall the engineers on a project
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to participate in analyzing the high-level featuirgs individual independent tasks and
providing estimates for each. Then at a micro-léeelteration planning, the engineers
evaluate and confirm estimates for tasks againgthwthey will work. This re-
estimating practice enables the team to have @detbtanderstanding of design

decisions and implementation strategies.
Engineers are focused on finalisation of the profsal a small number of people involved in
the high-level [estimation]... doing design, we havenake the commitment ... need every

person ... knowing that they can deliver againgPitoject Manager)

Sometimes things will be slower than you expect e.will adjust a lot of the other estimates to

say that it is not accurate ... then adjust the sdleeth compensate for that. (Senior Engineer)
Despite having three different points for estimatib is a constant challenge for their
development teams to deliver against the sche@uieccasions, to deliver on a certain
date requires crowding out some of the tasks. Qiimass, iterations have more than the
accepted level of bugs due to insufficient timenggeoperly implementing tasks. These
are mostly due to estimation errors resulting frehat the engineers thought of at that
time. As a result, they adapted their agile esiimngbractice in January 2006. This
adapted practice now involves not revealing esesiantil all engineers have their own
estimates ready to reveal to the team. As a rakeliengineers have experienced more
team discussion on tasks to understand designiolegiand implementation strategies.
The previous practice was based on someone suggestiestimate and everyone
mostly agreeing to it. In September 2006, the esmging unit collectively agreed in a
project review meeting to adapt their agile estiorapractice by introducing a process
around iterations to capture, track and evaluatation performance. This was a result
of the team trying to improve their task estimatstills since some engineers were
consistently providing estimates which were lowsm what it took them to implement
those tasks.

Estimating in group, not showing until they areddhe ... reveal their number at the same time

... hot influenced by other person ... a lot of diffeces, it prompts discussion ... adapted

formal levels ... record what we do, how our estimatempare ... how many bugs we end up

with. (Project Manager)

Working on the estimation process ... one of ourkestareas ... hopefully one of the
technique we use will [enable] to get the besnesties ... most developers and | am included,
tend to take on more than can handle ... want thiegrto be done as quickly as possible.

(Senior Engineer)
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Next, adaptation information to reduce risks iratiein to project management at
Meldevelopment is provided (Figure 56). Reducekl iggpart of project management as

an adaptation (overt) factor in Fitzgerald’s adaptaframework.

5.4.1.2 Reduced risk

Figure 56 Reduced risks (project managememteldevelopment

Overt f i '
vert factors Discussed next are some of the key risk factorts tha

Project management: improved visibility, | may impact Meldevelopment’s new development.
reduced ris

Information is provided on adaptation of their agil
Reduction of variety and complexity

approach with new practices to minimise the impact
Economic: skill specialization, division of

labou of these risk factors.
Epistemological: ransfer of knowedge, 5.4.1.2.1 Unclear project scope
opia S lor NeXPerietced GEVEIOREIS: | | September 2003, Meldevelopment adapted their

Facilitation of intercommunication among| Product backlog planning practice with “sufficient
developer:

enough” planning to establish a stable producbnisi
and product release dates. This adaptation decigsrcollectively made by the
engineering unit during a project review meetingel@o unclear project scope,
engineers in a team implemented product featusdsatere not exactly what was
expected by the product management. When this i8aswkred later in the project

time line by the product manager, the project madired cost and schedule impacts. At
Meldevelopment, due to the highly technical natufrtheir innovations this risk factor
emerges with projects despite having the flexipilith their agile approach to embrace
change as the market requirements change. As lh oéthis adaptation, engineers are

able to plan a reliable product backlog for impletagon.
Planning, to understand the scope ... starting tdoafare you know where you're running ...
happened in the past ... senior management didrét dddea of where they wanted to go ...
start building, couple of months later ... actuallgant to do other stuff ... vision hasn't been

stable. (Project Manager)

There was a period a while ago when we were goaagwards and forwards on a couple of

issues on [a project]. (Senior Engineer)

5.4.1.2.2 Product conceptualization: quality I ssues
Since November 2003, Meldevelopment made the imroént of external stakeholders
such as the product manager imperative during dpwent. Initially, they were only

involved with creating, prioritising and schedulitige product backlog for
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implementation. However, there was always a risk §ome aspect of a new innovation
they were implementing could become a major quaigye. Engineers discovered that
the product manager’s direct involvement duringgitien cycles in a project helped
them to deliver much higher quality with the newttees. The engineering unit
collectively agreed to involve the product manaagemuch as possible during iterations
when he is not working in the field. Now, theraimutual understanding that the
external stakeholder contribution extends beyoadmihg to bring their unique
perspectives into development which engineers aftenot have.

The most successful projects, not just in plantiagthe whole projects, is when we've got
stakeholder influence. Product manager had a pitdg around with product ... had so many

bugs, it wasn’t functionally broken but it was®liing a story. (Project Manager)

Think from the customer point of view ... product rager often does sit down at various points
in the project and have a play with things ... somes it happens a bit late for our liking.

(Senior Engineer)

5.4.1.2.3 Unreliable schedule: inaccurate estimates
Meldevelopment employ an “estimation based on kedgeé” practice for task

estimation to plan and schedule development wankirbelief is that the engineers
have the right to tell how long it will take to kdiia feature. Trusting and working with
engineers are the two most important aspects ofid&elopment’s agile culture, which
drive project management activities. However, prbpeanagers discovered that
engineers were under-estimating tasks. When tasksad implemented as estimated it
impacts their development and business schedulease September 2004, the project
managers employ a re-negotiation practice to dolaffer to the estimates when they
suspect under-estimates. The engineer empowermendvide estimates was adapted
with re-negotiation with the team leader or proj@enager. This was raised in their
project review meeting by the project managersthadengineering unit agreed to a re-
negotiation practice. The benefit from this adaptais that the engineers get help on

the task which the project manager or team leddeks has been underestimated.

They have the right to tell us how long it will &ako build ... have to filter; some people always

underestimate ... just a personality thing ... doulgenlnmbers. (Project Manager)

Different opinions on how long something is goingdke ... can't agree on something ... break

them down ... present those to the team Leader. ¢GEmnigineer)
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Next, adaptation information is provided on redmetof variety and complexity with
Meldevelopment’s agile approach. It is identifiedegn adaptation factor in Fitzgerald’s

adaptation framework (Figure 57).

5.4.2 Reduction of variety and complexity

This section provides adaptation information oeask and daily plans at

Meldevelopment.

Figure 57 Reduction of variety and complexity — thalelopment

Overt factors 5.4.2.1 Roadmap plan; release and daily plans

In conjunction with Meldevelopment’s vision

Project management: improved visibility,

reduced rick planning, their product roadmap planning is also

. . . undertaken. Here, the roadmap plan involves
Reduction of variety and complexity

identifying the main features, their sizes, and the
Economic: skill specialization, division of

labour guarter releases in which the features will beudet.

Epistemological: transfer of knowledge, | This plan usually covers a roadmap for a product fo
template for inexperienced developers,

learning from past projects up to eighteen months. Reduction of variety and

chacililtation of intercommunication among | complexity in Meldevelopment’s agile product
evelopers

development is achieved through their short
development cycles. Their release dates and ibeatire examples of short
development cycles that have a set of targets &i.rBased on a roadmap, a release
plan is done for a quarter. This plan includesdteation of a backlog through a design
phase with low-level features (tasks) which arelemgnted on their own. At
Meldevelopment, the design phase provides the teuin variety and complexity of

the high-level features.
Roadmap ... define the steps, what we need to dodier do get to where we want to be ...
have a product requirements document ... a snaposineixt release ... a very high-level
document ... looking at delivery dates ... engineeagstflout, put it together [release backlog] ...
do some prototyping and design work ... at a poigirers give us numbers [estimates].
(Project Manger)
The other important aspect of a release plan tsttidentifies all the iteration cycles
leading to a specific release date. At Meldevelapntde reduction in variety and
complexity of a backlog is achieved through itematcycles. At a micro-level, iteration

cycles provide a further reduction in variety aothplexity through daily plans.
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Define what we are going to deliver, break inteatens. Each tiny bit is complete and useful
functionality, as a story to describe project. THwle team [participates] ... numbers go into
the schedule ... put together the iteration planludt/g going to be deliver in each iteration.

(Project Manger)

| think as a developer ... say this is how long sitiing is going to take to do ... it is breaking it
down into some database work ... there is some besiogic we need to work on ... need to

put best and worst likely times ... we break them do{@enior Engineer)

5.4.2.2 Adapting release plans
Early in agile adoption, Meldevelopment had experesl delays in releases at the end

of each quarter when several products were involizadh release has to be certified
with all the required Meldevelopment quality assweactivities and to do these tasks
for several products all at the same time oftermwkielmed the QA team. The director
of software engineering in discussion with the @A proposed at a project review
meeting to adapt their roadmap plan to have reldats of different products with
sufficient time gap between them so that each miduyproperly tested without
overwhelming the QA team with different productdtet same time. This suggestion
was accepted by the engineering team, requiring tikeadapt how they plan their
release dates with the roadmap plan. In Septentlfs, 2elease plans were adapted to
synchronize between the releases to achieve Ipetiductivity and predictability in

their schedules.
Release plan had to adapt ... building 5 differentipcts ... make sure that QA wasn't getting

swamped at any particular time. (Director Softwangineering)

Very dynamic ... sometimes it happens where we vailleh3 products come into QA

concurrently ... we target, they give us 1. (Quafissurance Engineer)

5.4.2.3 Adapting daily plans
Since January 2003, the daily team meetings wedetbgrovide for development task

status updates by engineers. Their stand-up medtine an informal structure. These
meetings are short but without being time-boxed amednot held at the same time each
day. However, the engineers experienced not mulcie vehen they just provided task
status as they are frequently aware of one anatipeogress since they all are co-
located in an open team space. During a proje@\emeeting, the senior engineers
requested to adapt the stand-up meetings to iglearid have quick discussions around
the development issues engineers faced durindidesa In September 2004, the
engineering unit agreed to this adaptation of taily stand-up meetings. However,
some teams realised that not much value was achieveaving separate daily stand-up
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meetings since engineers discussed issues irsthieirrams as soon as they
encountered them. This was raised in their pragagew meeting by the engineers and
the engineering unit agreed to adapt the stand-egting practice to an as-need basis.
Since November 2005, the daily stand-up meetingtioeiis adapted based on the
nature of the projects. Now at Meldevelopment, s@mojects have daily stand-ups,
while other teams adapt it to weekly stand-upseddmg upon the stage and

complexity of their project.
Done it informally in teams, without having a Seté ... everyone say what they've been
working on ... didn't seem to be effective ... therdi what issues do we have ... have a quick
discussion, how to solve it ... at the moment, somesi we don’t depending on how well the

project is tracking. (Director Software Engineejing

We did for a time had dailies ... found good ... knothatveveryone was up to every day ...
areas were really segmented and not generallyictng, it didn't matter what anyone else was
saying ... so we stopped it after a while. (Seniogigeer)

Next, adaptation information is provided on divisiof labour and skill specialisation

with Meldevelopment’s agile approach (Figure 58).

5.4.3 Economic: division of labour and skill specigation

First, adaptation information is provided on Meldimpment’s division of labour with
their agile approach.

Figure 58 Division of labour Meldevelopment

Overt factors L.
5.4.3.1 Division of labour

Prgjectdmarllagement: improved visibility, Meldevelopment’s engineering department is split
reduced ris

into three functional areas; development, quality
Reduction of variety and complexity

assurance and documentation. Each of these

Economic: division of labour, skill

specialization functional units has a separate role in their agile
Epistemological: transfer of knowledge, development process. At Meldevelopment, this
template for inexperienced developers, . .

learning from past projects functional setup has continuously brought
Facilitation of intercommunication among development success. While Meldevelopment
developers

maintains a clear division of labour within its
engineering department, they work as a team to@gtiroducts for their market

releases. With their agile development, they dohaet specialist roles within their
functional teams, expecting individuals to be dbldo all the tasks in their teams.

Hence, there is no division of labour within eaghdtional team.
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Development teams ... separate QA team ... technig@ns(documentations team)...
structure hasn't changed ... interaction within ts@ms has changed significantly. (Director

Software Engineering)

Development teams will often go to a documentatierson before they put the text on the
screen just make sure that the documentation pésd@mppy ... likewise, ask the QA person for

their advice, more from the user perspective. (Eeey)

5.4.3.1.1 Adapting with business contribution
Since January 2003, their agile development indwdeontribution from their product

manager. However, this business role contributias taased on mutual understanding
to help the development function with the vitaltomser or business related information
on where and how the proposed features are likabetused. Hence, the product
manager was the most critical source for the ergsm® understand the high-level
requirements (market and specific customer ned@th&) product manager’s involvement
in the design phase helped the engineering usiifily establish backlogs for
implementation. The product manager testing dutergtions provided engineers with
quick feedback on the quality of the implementeatdees. In January 2007, project
manager roles were adapted to product developmanager roles (now under the sales
and marketing department but co-located with thegregering unit), making business
contribution permanent at development level. Thgreering unit collectively made

the decision to request senior company executmegrbject manager roles to be
adapted to incorporate product management functiomee their product manager was
leaving the company. Due to their highly technalducts, they required company
experienced individuals to provide them with thenain support. At Meldevelopment,
the product manager worked closely with project aggms, making project managers
most suitable for this new role. This product depehent manager role now provides
engineers with an effective domain support, simogept managers in this role also
work in the field and constantly liaise with otlild staff to carry out product
management tasks. With this adaptation, their afgileelopment now has business and
engineering functions working together on a da#gib. At the development level, there
Is a division of labour whilst working togetheraseam. Their projects require a full
commitment from their engineers and the produceliggment managers.

[Project managers] adapted to manage product pignni responsibility for product direction.

(Director Software Engineering)

The project manager’s ability to understand theuiregnent roles of product management ...

need to ensure that their engineers are implengbtsed on the priority. (Product Manager)
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Next, adaptation information is provided on skiksialisation (Figure 59).
5.4.3.2 Skill specialisation

Figure 59 Skills specialisation — Meldevelopment

Overt factors Meldevelopment engineers were always required

to acquire broad engineering skills along with thei

Project toi d visibility, T . .
e e specialist skill sets. The engineers now are also

Reduction of variety and complexity expected to undertake all of the related tasks that

their functional teams are responsible for in
Economic: division of labour, skill

specialization product development. For development teams, this
Epistemological: transfer of knowledge, ability to undertake all development tasks by the
temp_late for |nexper|er_1ced developers,
LU G S S software engineers is most critical to foster atea
Facilitation of intercommunication among effort and commitment for development and
developers

delivery of

features in short development cycles. Hence, #erlist engineer skill set is critical
to be able to share tasks with other engineeradble team effort for regular delivery
of features in short cycles. Even prior to agilegttbn, they had particularly focused on
software engineers acquiring a broad developmelhssk rather than specializing only

in a certain role because of their frequent marnleiase of products.
Mostly generalist ... don’t have specialist in diffat areas ... have a bunch of like minded,
broadly skilled but also quite specialised in salareas ... a team structure that has worked for

us. (Director Software Engineering)

Have highly skilled people ... have extremely goadigement ... it is about making the right
decisions for the business ... shouldn’t have divisia. everyone should be involved in all

work. (Team Leader)

5.4.3.2.1 Adapting development engineers generalist skill sets
Meldevelopment engineers adapt their skills to iera the leading edge of

technology development. One of the main reasonadopting an agile approach was to
foster a team approach involving the field staffhwsoftware engineers to swiftly
identify what exactly was to be built. Another keyason was that software engineers
were required to have regular discussions amongdékes, showing and getting
feedback on what each of them was implementingh $ueraction was critical for

them to determine that they were on the right tla@éause of highly technical
innovations they were implementing. Prior to tregile adoption, the senior engineers
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together with the director of software engineeiiohentified interaction as a critical skill
for software engineers at Meldevelopment. On aglleption, engineers adapted with
interpersonal skills to achieve effective and éfint interaction and collaboration with
the stakeholders. This decision to adapt with pgesonal skills was made by the by the
director of software engineering. However, a fewnths into their agile adoption a
couple of the engineers left the company sincewoik style did not suit them.
Therefore, the hiring process was adapted in Rfi3 to determine a prospective
engineer’s ability to work in a team setup. Thawafe engineers also adapted their
technical skills to include design, usability eregning, and planning skills. These skills
are required for the design phase of their agibe@ss. For implementing product
features, they also adapted their technical aldityiclude refactoring and test driven
development skills. This skill adaptation was odtilely agreed by the engineers on
adoption of the agile approach. These new skils@ftware engineers were
determined to be critical since the engineering lnad made a decision to work in short
development cycles on projects. With this adaptatmgineers now have the ability to
implement most of the tasks in a product backlatuiting tasks associated with their

agile development.

Adapt requirements and design [skills], do evenghon the fly with white board discussions ...
coding, adapted with refactoring ... test driven depment, adaptation was because of quality

... something that hangs together rather than lofigctieycles. (Director Software Engineering)

Besides coding ... responsible for the requirementiew designing... unit testing ... system
testing ... technical investigations ... responsiblesigpport ... sometimes they will have to go

on site for implementation. (Senior Engineer)

5.4.3.2.2 Adapting the QA role
In February 2006, Meldevelopment focused on matkteglevelopment and quality

assurance functions even more productive by adaptm QA role into an agile tester
role (details on this role adaptation are providegage 232). This is achieved by
outsourcing some of the repetitive manual systesisng functions and freeing the QA
engineers to work more closely with the developneggiineers. The QA engineers now
contribute more to unit tests and eliciting the d@wel requirements. With this
adaptation, the QA engineers now make an end-tczentitibution to develop better
quality products. Software engineers also get leimplementing better unit tests.
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Offshoring manual testing ... get done some of thedane work and free up the current QA
people ... provide insights to developers to makectte better. (Director Software
Engineering)

From an engineer's point of view, we would likhtove dedicated QA member ... for the first

time ever, we have a QA member actually embeddedrteam. (Senior Engineer)

5.4.3.2.3 Adapting documentation role
In December 2004, the engineering department d¢oledg agreed to adapt their design

phase with the User Centred Design (UCD) appro&lis. adaptation required the
technical communication engineers to adapt theszudeentation skill sets to include
usability engineering skills, especially knowledgeghe UCD approach. The usability
skills of documentation team now enable them tousebility tests to learn directly
from their customers on how they are going to e product and the likely
difficulties that they may face. This learning hethem to determine the appropriate
manual support to provide for their products. Taarning also enables the
documentation team to provide data to their engingeunit to enhance their products
with improvements in usability and user experieddee following information
demonstrates the usability engineering work thatdibcumentation team performs in

their agile development environment.

Usability session, guy from a bank ... [gave] a $etoenarios to work through ... facilitated
videotaping, did screen capturing ... analysis oftwharked and what he found difficult ... fed

that into the product design. (Senior Technical @amication Engineer)

Next, information is provided on the epistemologrcde of methodologyvith

Meldevelopment’s agile process (Figure 60)
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5.4.4 Epistemological role of methodology

Figure 60 Transfer of knowledge — Meldevelopment

Overt factors
Meldevelopment has two organisational practices

Project management: improved visibility, . T .
o T L that the company has held since its inception as a

software vendor; mentoring and post-mortem
Reduction of variety and complexity

practices. The mentoring of graduate recruits by

Economic: division of labour, skill

specialization senior engineers for transfer of development
Epistemological: transfer of knowledge, knowledge and the conducting of post-mortems
template for inexperienced developers, .

learning from past projec for major releases has always been a part of the
Facilitation of intercommunication among development process. Tkpistemological rolef
developers

Meldevelopment’s agile
method is presented using its sub-factors; the leefor inexperienced developers,
transfer of knowledge, and learning from past potsjeFirst, adaptation information

relating to transfer of knowledge is provided (Fe60).

5.4.4.1 Adapting with mentoring practice for transkr of knowledge

With agile adoption in January 2003, the team oy was also expected to bring
benefits for engineers where they learn and devadopskills and experiences through
task sharing. To enhance the agile learning expegighe engineering unit collectively
agreed to adapt the learning practice throughghaking with a mentoring practice.
This decision was made immediately after agile édapsince they had graduate
engineers who had been mentored by their senioneag. This suggestion was
proposed by the senior engineers based on theitonnagm experiences with their
previous approach. With this adaptation in Febr2&@3, their graduate recruitment
programme for agile development was backed byoamgtone-to-one mentoring and
coaching policy to up-skill their graduate engirseley providing them with useful
development experiences. For the mentoring roldésetdevelopment, an engineer is
required to have substantial software developmeperence with the company.
Experienced engineers continuously transfer knogdedurture and provide insights

into different development situations for inexpaded engineers.

Graduates have mentoring ... shaped to do developmemir best guys have been mentored by
some of the previous best guys ... the better yountangbetter is coaching. (Director Software

Engineering)
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A new guy comes in ... a senior engineer will sittrtexhim ... go through the process, how we
do things, who to approach, and what you should.dé months or a year, they will sit next to

each other. (Engineer)

Mentoring and coaching is a strategy to ensurettigakevels of necessary development
skills and experience are maintained, minimisingaet on development capabilities as
a result of the departure of engineers. This pradielps Meldevelopment to maintain

its quality and to ensure distinction in its detivef software products.
Have two people for each product ... after six momtyeryone has to move onto something else

... we have good hand over ... can leave yourself eeghogDirector Software Engineering)

Next, adaptation information relating to the tentgl@r inexperience developers is
provided (Figure 61).

5.4.4.2 Adapting the template for inexperience del@pers

Figure 61 Template for inexperienced developerseldilelopment

Overt factors

The new recruits are immediately assigned to

Project management: improved visibility, . .
e MPOYEEVSBE: 1 development teams and are included in all aspécts o

Reduction of variety and complexity the work assigned to teams. Meldevelopment has

adopted on-the-job training as a key approach to

Econ_or_nic:_division of labour, skill
S provide development training for new recruits to

Epistemological: transfer of knowledge, | pecome proficient engineers. Here, it takes upvto t
template for inexperienced developers,

\caminaifremipesHpToIECts years for a graduate engineer to become a skilled

g:‘v?'e“lf;'g; of intercommunication among | - engineer. However, they adapted their agile approac

with formal training sessions for all new recruits
August 2003, involving delivering product trainiagssions. This suggestion was made
by director of software engineering in a projectie¢e&/ meeting and agreed by the
engineering unit. At that stage, Meldevelopment hiasg new recruits and to help
them ease into development teams this formal trginias proposed. This adaptation
minimised the impact on senior engineers own wdhnknvproviding support and helped
the new recruits to get familiar with their produeind development environment during
the first month of their employment at Meldevelopmd hrough this training, new
recruits become familiar with their products, maktheir learning much easier when

they are assigned to development teams.
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Put them on a formal training course that we delisecustomers about how to use the products
... understand the products from the outside and what about. (Director Software
Engineering)

Learning was much easier ... training provided sondgetstanding of the products the company

was selling. (Engineer)

Next, adaptation information relating to post morsas provided (Figure 62).

5.4.4.3 Adapting to learn from past projects

On their agile adoption in January 2003, the ergging unit collectively agreed to
adapt their agile approach to include a reflectraeting after a release to learn about
the development issues encountered during a retgyateand to drive forward for the
next release cycle armed with lessons learned fhenpast. This was
Meldevelopment’s adaptation of the agile appro&duiring a regular reflection
meeting for each iteration cycle. Having a reguédlection meeting every two or three
weeks was seen as not feasible by the senior eargiae Meldevelopment. Hence, as
suggested by senior engineers they collectivelgejto adapt to have a reflection
meeting after every release just as they had Wwéhr previous development approach.
However, the engineering unit had also agreed ve heflection sessions every two
weeks or weekly on highly complex projects. Usudleir engineering teams have two
reflection meetings for a release, with the secamelbeing a follow-up meeting to

decide the actions to take to resolve the isswsatlise in the first one.

Figure 62 Learning from past projects — Meldevelepm

Overtfactors Always have one after release... encourage people to

_ _ o brainstorm issues beforehand ... people raise ttegis, put
Project management: improved visibility,

reduced risk them on a whiteboard, go through them ... weigh them

Reduction of variety and complexity collate and look at the results ... bring everyonekba

together ... decide actions to go forwaf@leam Leader)
Economic: division of labour, skill
specialization

Epistemological: transfer of knowledge,
template for inexperienced developers,
learning from past projects

Facilitation of intercommunication among
developers
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Next, adaptation information is provided on faeifibn of intercommunication among

developers. It is identified as the final overt ptadion factor in Fitzgerald’s adaptation

framework (Figure 63).

5.4.5 Facilitation of intercommunication among deviepers

Figure 63 Facilitation of intercommunication amateyelopers-Meldevelopment

Overt factors

Project management: improved visibility,
reduced risk

Reduction of variety and complexity

Economic: division of labour, skill
specialization

Epistemological: transfer of knowledge,
template for inexperienced developers,
learning from past projects

Facilitation of intercommunication among
developers

Meldevelopment provides an open workspace for
their development teams. Since adopting the agile
approach, the engineers have all been co-located
in a single open workspace. Their management
team, the product development managers and the
director of software engineering are co-located. At
Meldevelopment, this co-location practice was
adopted to encourage spontaneous collaboration

between individuals. The quality of their team

work is dependant upon this collaboration withieitidevelopment function and also

critical to deliver their strategic products. Fhistreason, an open workspace practice is

adopted as part of their agile approach to breakndmarriers to effective

communication and to encourage the engineers tincmusly collaborate with one

another during development.

Open space is very important ... teams are facing etier ... the communication, little things

you overhear, as you work day-to-day, seems cruci#hrough collaboration, we get a product

right the first time rather than having to taksegond bite at it. (Director Software Engineering)

Open team space ... feel more like you are parttedmn ... communication a lot easier ...

interact and talk to people and discuss ideas n.gigleways and you talk to someone about

issues. (Senior Engineer)

5.4.5.1 Adapting with partitions
In their open workspace each team is separatedanptirtition and has own workspace

or team work area. The proposal to partition thenoporkspace was made by the

senior engineers immediately after their agile @aidopand agreed by the engineering

unit. In February 2003, their open workspace wagptat! with partitions. High noise

levels were experienced by engineers because abtistant collaboration happening

in sub-teams, since they were co-located nexta¢h ether. Close co-location caused

disruption for engineers in focusing on what thegrevdoing collectively or
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individually in their sub-teams. The partitions mamse noise reaching the other teams.
Teams on the same project are placed next to éaehso that they can communicate
or hear each other over the partition, and easdlik\wmto another’s workspace for a

discussion.

Partition, some of the noise of the other areasdsiced ... discussion can get too loud, to the

point that people are getting distracted. (Dire&oftware Engineering)

If there are some other things going on, it caa little bit distracting ... but most of the time |

think it is a positive thing. (Engineer)

5.4.5.2 Adapting with whiteboards
At Meldevelopment, whiteboards are regarded asmpoitant tool for facilitating
effective interaction amongst the engineers. Skedguary 2003, each engineer is
provided with a whiteboard in his team workspaclkeerg he is located. This decision to
provide engineers with a whiteboard was made byltfeetor of software engineering
after the partition decision to encourage intecachbetween engineers. Whiteboards are
also provided in the corridor, meeting rooms anthakitchen. On suggestion by the
director of software engineering, the engineertectively agreed to have meetings and
discussions requiring a long period of time awayrfrthe team workspace, minimising
the noise levels for others. With these adaptatithesr open workspace has become a
highly effective tool for software engineers, emadplthem efficient interaction and

productive team effort.
Feel comfortable ... enough whiteboard space to letaldraw things up ... you spend a bit of

time in there ... want it to be as good as you cakeniia (Director Software Engineering)

People are generally quite considerate ... goingetbdving a big discussion they will take it
into a meeting room ... most people have a set adfte@nes have music to drown them out.

(Engineer)

5.4.5.3 Proximity of resource
The resources such as meeting rooms are all logatddse proximity and on the same
level as their team workspace. The close proximitjmeeting rooms is regarded as a
contributing factor for on-going interactions, whiis very strongly encouraged in their
development environment. Meldevelopment providesalisuch meeting rooms with all
the necessary equipment and facilities, includingne conference capabilities. These
facilities are shared and are readily availablesfogineers to use but need to be booked

for large team or customer meetings.
No meeting room within a distance, people will g@ap maybe it is not worth it or they just

don't really meet ... make a lot harder to make tiadpen. (Director Software Engineering)
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| can't be bothered walking all the way over to titker side of the building to have a meeting...

it [meeting rooms] really improves the communicati(Engineer)

5.5 Covert factors
This section provides detailed information on covactors or political roles of

software development methods (Figure 64). Firspégation information on the comfort

factor is provided.

5.5.1 Comfort factor

Meldevelopment’s agile approach has establishectipes to undertake projects
(documented with organisational factors and owads). These agile practices are also
embraced to ease the difficulties and pressuréseaf market-driven product
development. They enable engineers to handle &itessiations such as dealing with
tight schedules, meeting fast approaching deadlidestifying business value features,
and meeting specific quality standards. Next, aatapt information is provided on

another practice which helps to further providemfort factor for their engineers.

Figure 64 Comfort factor Meldevelopment

SOl (i) Sustainable velocity: 40 hours per week

Comfort factor Meldevelopment adapted their agile developmentcamtr
Legitimacy factor to include a 40 hour week per engineer on adoianm
Aura of professionalism agile approach in January 2003. This was propogehled
CEMiIEEre? EEE senior engineers and collectively agreed by théneeging
Audit trail unit based on their experience of working long saand
Raise profile of IS department | weekends to meet the release commitments. At

Meldevelopment, this practice minimises burn-ouns a
maintains a consistent development velocity to enbkigh productivity for projects. A
40 hour working week has helped them to avoid esggmregularly working late hours
and weekends to meet deadlines. In trying to kéepd of the competition, such
practices help to minimise the chance of settingasonable project schedules and
deadlines. However, Meldevelopment engineers hamataal understanding to stay

back as a team if any extra bit of effort is regdito meet deadlines.

Guideline is 40 hours a week ... never tell someoraotextra work ... do it as a team ... work
overtime, counteract to get a quality result ... @it out, keep it in business hours ... work at

a sustained pace... knowing that its under contitettor Software Engineering)
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Stay back late on Wednesday and Thursday, and nggaing to work Saturday ... that sort of

thing doesn’t work. (Senior Engineer)

Next, information is provided othe legitimacy factor (Figure 65).

5.5.2 Legitimacy factor

Figure 65 Legitimacy factor — Meldevelopment

Covert factors There is a mutual acceptance between the engigesnith

Comfort factor business functions at Meldevelopment that theileagi

Legitimacy factor approach provides them with a legitimate method for

— achieving successful product development. Iterateomd
Aura of professionalism

demonstration releases as part of their agile ambro

Confidence factor L ) )
have a significant impact on Meldevelopment’s best

Audit trail function. The product management team formulates a

Raise profile of IS department better product strategy. (Information on these etspaf

their agile approach, including their adaptatians i

provided earlier in the section on organisatioaatdrs and overt factors). The iterative
approach enables the engineering team to provigeemented features to the product
management team on a regular basis to check fdousieess value. The development
teams are also able to build demonstration rel€asélse product management team. A
demonstration release of their features helps tloeget effective feedback from
potential customers. Quality feedback was not jpbssvith their previous approach,
which as based just on written descriptions ofgtw@uct features. From the company
management perspective, they are meeting theinéssiobjectives through agile

development.

With RUP ... projects took a very long time to detive didn’t always hit the requirements of
what people liked or the market was asking ... didetto see anything until it was too late to
make any changes ... using an iterative approach..odstmation releases, get feedback,
something that they could use ... whether they wbulg product, how much they would be
willing to pay. (Product Manager)

Next, information is provided oaura of professionalism (Figure 66).

5.5.3 Aura of professionalism

An aura of professionalism surrounding developmenk at Meldevelopment is

achieved through engineer empowerment and trusough these two beliefs at
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Meldevelopment, a common ground between the managtesmd development team is

achieved for all the activities associated withdurct development. Engineers are

empowered to make decisions on the adoption anutatttan of their development

process and tools. Such empowerment does not bthderdevelopment teams with

process and tools that engineers find to be copratductive for achieving the

development goals.

Figure 66Aura of professionalism Meldevelopment

Covert factors

Comfort factor

Legitimacy factor

Aura of professionalism

Confidence factor

Audit trail

Raise profile of IS department

Being able to negotiate features and accept the
responsibilities for planning projects enables the
Meldevelopment engineers to avoid unreasonablessggu
in relation to product development. (Information on
engineering empowerment and on its adaptation is
provided with the profile of development environrhen

factor).

See things in shades of grey rather than blackndnit, compromises can be made ...

developing units have got a lot of power ... withie tompany you feel like that they all rely on

you ... it is great to be empowered ... comes greatoresbility. (Principal Engineer)

Next, information is provided on the confidencetéag¢Figure 67).

5.5.4 Confidence factor

Figure 67 Confidence factor — Meldevelopment.

Covert factors

Comfort factor

Legitimacy factor

Aura of professionalism

Confidence factor

Audit trail

Raise profile of IS department

Meldevelopment’s agile approach provides a systemat
product development process which enables the ptodu
management and engineering teams to justify a
development project. Their agile approach allowrthe
identify business value products by formulatingons
plans to release, support and grow their product

capabilities in the marketplace. Executive managgme

have a significant level of confidence in their mgring ability since they

continuously implement products that are very sssfte. This is achieved through

building cohesive and high performing developmeatis. (Adaptation information on

development teams is provided with in the sizeSofi¢partment factor).
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Whatever is thrown at us we will find a way througlwe will adapt ... gives me the
confidence in a lot of our projects ... | trust teamn because | know that we will find a way ...
as a manager that gives you a lot of confidencetiiege people are going to succeed regardless

of exactly how we do it. (Director Software Engiriag)

You spend a lot of time with the team ... you forfatenships ... learned to trust and rely on
each other and you know that as you go through pagject and you have successes and you

can build on those ... it gives you confidence. (Begr)

5.5.4.1 Cohesive and high performing teams
Meldevelopment delivers visionary products, which @so driven by short term

customer needs or a large customer that has partiveeds. The engineering teams
quickly adapt to grab such business opportunif@sther aspect is that
Meldevelopment continually broadens its productuess. To be successful in such
business environment, Meldevelopment requires nigtahesive but also high
performing teams to deliver quality products ondim
Cohesive teams ... fundamental to the success ... lletta work well, issues be meeting
deadlines and things blowing out ... somebody igygfiing on an area... important is being able
to communicate ideas. (Senior Engineer)
Meldevelopment ensures that they have high perfayrdevelopment teams through
encouraging and providing the means for particygalttadership, shared
responsibilities and a communicative environmengrgtpeople interact and collaborate
all the time. They also achieve this by employingative and talented individuals,
those who are able to respond rapidly to meet ghgrmusiness needs.
Have well rounded people ... very talented, highgrenfng ... very focused on team work ...

group of young, energetic, passionate people wkie Hane whatever it takes to meet goals and

objectives ... seen as achievers and successfulemrgin (Director Software Engineering)

Have a very good team here ... engineers are veydly ... willing to do what it takes to get
the job done ... we can always do with engineersrtpaibetter understanding of the
requirements in the market and what customersskiegfor ... a skill that doesn't exist.

(Product Manager)

Next, information is provided othe audit traiFigure 68).

269



5.5.5 Audit trail

Figure 68 Audit trail - Meldevelopment

Covert factors

Comfort factor

Legitimacy factor

Aura of professionalism

Confidence factor

Audit trail

Raise profile of IS department

The audit trails at Meldevelopment enforced quahty
their previous development approach. In order toeae

a quick and regular delivery of product featurbsjrt

audit trail practice of core review was discardéas
compensated for by their agile practices such de co
reviews, whiteboard discussions between development
and quality assurance engineers, and TDD. In aatgiti
Management trusts that the development enginedlrs wi

follow their expected agile development

practices to ensure that product quality is mamn&diall the time. However, most

recently, with hiring of new engineers their agifgroach is adapted with some core

reviews. This has been documented in the qualgyrasce function section under

organisation factors.

Next, information is provided on the adaptatiortdacraise the profile of IS department

(Figure 69).

5.5.6 Raise the profile of IS department

Figure 69 Raise profile of IS department - Meldepehent
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Adopting the agile approach has raised the engimger
team’s profile, resulting in the entire company ity

an agile philosophy. At Meldevelopment, a group of
senior engineers (in-house champions) believedatét
was a better approach for product development,hwhic
become a key factor in their successful agile adopt
These engineers recognised that their RUP methggolo
was too structured, causing frustration througlayketo

the actual development work. They

devised an agile approach and trialled it extrersalycessfully on a very high value

development project that met all of their enginegijquality) and business (sales)

expectations. The development success of thisgirajas attributed to adopting the
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agile philosophies of creating a shared visionigagsg extremely talented and
motivated engineers, and co-locating the team @room for constant communication
for the special project.

Raw results ... the team got a lot of accoladesherproduct ... can demonstrate the results of

agile development ... much easier to get support ompted to the position of director of

software Engineering. (Direct Software Engineering)
The buy-in for the agile approach was achieved bgrees of activities (change
management process). This involved presentinggpeoach and the success factors
regarding the trial project to senior managemehis Was followed by promoting the
agile approach within the development teams by ntplgile textbooks available and
doing presentations to the entire engineering deaant. To further promote the agile
approach, regular engineering reflection workshege held during projects. Finally,
for Meldevelopment to embrace the agile approachoftsite two day event was held to
create and establish a strong vision of a teamoagprfor product development using

agile methods.
CEO gave support to hold an offsite event...themelwasking all barriers ...set engineering
vision ... team building and bottom-up brainstormingmost rewarding activity ... ignited

spark in the whole team. (Director Software Engiimeg

5.6 Summary
This chapter provided adaptation information of dslelopment’s agile approach for

software development. Their agile approach prastacel related adaptations have been
captured, analysed and presented using Fitzgeradidigtation framework; original
formalised methodology vs. Methodology-in-actiomfge of the development
environment, covert factors and overt factorshtves that these four major adaptation
factors with their sub-factors drive the adaptatbthe agile approach at
Meldevelopment. Hence, the chosen framework appebegant. However, analysis of
Meldevelopment’s adaptation data suggests modiicadb this framework and its

major components to account for the particular ssthprocesses within agile teams.

The proposed changes are suggested in Chapter 6.
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Chapter six: Case study analysis

This thesis has used two case studies to investagale method adaptation factors. The
previous two chapters have provided in-depth dpsoris of the two case studies,
including the backgrounds that led to the adoptibagile methods and their
adaptation. This has made it possible to answemthesub-questions of this research:
a. How and why do organisational factors influencedtaptation of an agile
approach?
b. How and why do intellectual (overt) and politicabyert) factors influence the

adaptation of an agile approach?

This chapter provides a cross-case analysis ditbease studies to answer the main
research question:

1. How does adaptation work in an agile approach?

This chapter is organised as follows:
First, the two case study backgrounds are compatezke are discussed in the context

of their development structures and the relateld agethod adaptation.

Second, cross- case analysis of the two case stisdpgovided. This involves an
analysis relating to the methodology-in-action &mthree key adaptation factors; the
organisational, overt and covert factors. The dismn relates the case study data back
to the key literature on method adaptation (sttid dynamic adaptations, method
fragments) and on behavioural adaptation (adaptwix performance behaviour). For

each case study, the adaptation factors are ighaihd explanations are provided.
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6.1 Background comparison of the two cases

The two case study organisations have product neasdgho write project
specifications) and project managers (with Akldepehent, the title is Engineering
Manager). The two also are international softwamedors and market leaders.

Table 11 provides a summary of their similaritidswever, the two organisations have
differences with their products, customers, engingedepartments (sizes), adopted
methods, and development problems and challengéxe T3 provides a summary of
the differences between the two organisations.

The following analysis shows how roles were adaptitd their agile approaches.

Table 11 Case study background (similarities) piaoagile adoption

Similarities Meldevelopment Akldevelopment
Business International software vendor. International software vendor.
Business Function Product manager provides project Product manager provides project
specification specification
Team Management Project manager Engineering maaggect
manager)

6.1.1 Similarities in development structures and rated adaptation

6.1.1.1 Product manager role

As highlighted in Table 11, both organisations peetluct manager roles. This business
role wrote project specifications but had limitedd-to-face collaboration with their

development teams in their previous developmentcgmbhes.

In accordance with an agile approach for softwanetbpment both organisations
adapted to have on-site customers to enable tbsinéss functions to become
proactive at development. With Akldevelopment, pheduct manager adapted to this
role, while at Meldevelopment it was the projectniagers (proxy-product managers).
This role adaptation distinguishes agile softwareaetopment from the other
development approaches. Hence, the developer-esthatitors component in
Fitzgerald’'s (1998) adaptation framework is adapteithiclude this role and other roles

that are part of the agile team rather than justdiéveloper role (Figure 70).

With this adaptation, both organisations’ produstelopment becamecaoss-
functionaleffort (Gunasekaran & Yusuf, 2002) giving them elepmentagility
(Kettunen, 2009). Their on-site customers driveeltlgyment activities which makes it

easier to communicate the product vision (highlleeguirements) at the development
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level. They provide in-person interaction to traevelopment teams allowing for

spontaneousollaboration (Dyer & Shafer, 2003).

The on-site customers at both organisations perfouttiple roles project manager,
tester and domain support) (Dyer & Shafer, 2008afly, this role at both
organisations has individuals who hadaptive performanceapabilities (Pulakos et
al., 2000).

Both organisations have a successful adaptatibave on-site customer roles because
the individuals in this role hawawiftly adapted with newskills (Breu, Hemingway,
Strathern, & Bridger, 2001) aratcepted thadditional responsibilitiegPlonka, 1997).
The individuals in this role also had product depehent experience with their

respective organisations.

Both organisations had to further adapt to enhémeie on-site customer roles.
Akldevelopment adapted with formal product anafgéts to be the permanent on-site
customers allowing the product manager role togamuthe fieldwork. At
Meldevelopment, the project manager roles weretadap be product development
managers enhancing the contribution at developieeat by bringing in first-hand

perspectives from the field.

At Akldevelopment and Meldevelopment, this adaptats a result of theresponsive
behaviour(Sharifi & Zhang, 1999); on-site customer roleswalfor rapid problem
solving at development level. This adaptation wassble because of thestrategic
commitmen{executive support for implementing adaptationglens) (Meredith &
Francis, 2000). This role adaptation wastually accepte@ynjolfson, van Alstyne,
Bernstein, & Renshaw, 1997).

The individuals appointed to the on-site custoroés at both organisations came from
within their agile environment. Their agile devaiogntcultivatedskills agility that
enabled the individuals to be appointed in thiglfer) role (Parkinson, 1999).

At Akldevelopment, their agile practices such asating product backlogs, daily stand-
up meetings, and iteration planning meetings peithecross-functional training
(Yao & Carlson, 2003) for engineers to take up this. At Meldevelopment, the

product manager worked directly with the projecniagers providing the on-job
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training. This on-job training enabled project mgers to learn product management

tasks.

At both organisations, the on-site customers lealagptive behaviourashere they have
adapted to bproactive, reactive and tolerati successfully implement the product
vision at development level (Griffin & Hesketh, Z)&herehiy, Karwowski, & Layer,
2007).Proactive behaviouenables them to solve new and unfamiliar problestating
to the product vision during implementatidteactive behaviougnables them to make
contributions during their product backlog plann{iay-level requirement definition),
cope with changing business objectives and to wéfdctively with teams to achieve
development goalg.olerant behaviouenables them tocope with stressful situations
and uncertainty during projects.

Finally, the on-site customer role at both orgainse is as important as the
development roles since they provide the neederhéss contribution at development
level. They, together with software engineers, ifpalksurance engineers, usability
professionals and technical writers determine tegtation of their agile approach to
meet the business needs. Hence, Fitzgerald’s (E@#§jtation framework is modified
to reflect these findings. The developer-embodastars component identified in the
original framework is removed; engineers as mets®s are now part of the
Developer/methodology user component, which isllabes ‘method users’ in Figure
70. The component (method users) identifies othlesras part of the agile teams at
Akldevelopment and Meldevelopment (organisatioaatdr), whereas in the initial
framework only developers are recognized as théodetsers. (Figure 70 shows only

part of the adaptation framework).

276



Figure 70 Enhanced method users component of dnetatibn framework
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6.1.1.2. Project manager

With both organisations the development teams hegtojects they undertook were
managed by project managers, (at Akldevelopmengniggneering manager is the
project manager) as shown in Table 11. Prior teagioption, all aspects of their
development work were planned and micro-managetiday.

On adoption of an agile approach at Akldevelopnagwt Meldevelopment, the project
management idelegatedo the individuals in their agile team (Sherehiyle, 2007).
The engineers and on-site customers collaborate fwoject plans, creating product
and release backlogs, estimating tasks or stonépgkanning iterations. They also
monitor their own schedules through plotting buowd charts. Thiproactive
behaviourat both organisations enables engineers to haeads-on approach to plan
and manage their development efforts (Dyer & Sh&@03). This adaptation enables
more reliable schedules and engineer commitmeninf@ly implementation of

features, making engineers responsible for prodeictery.

With project management delegation at Akldevelopnaed Meldevelopment, the team
managers adapt tnacro-managéehe projects and team performance (Sharp, Irani, &
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Desai, 1999). These managers adapt to become aubmemstomer focussed and no
longer direct, control or monitor the day-to-dagks and work performance. They bring
field experience into the development environme&hts is the requireddaptive
behaviourfor team managers to Ipeoactivein the agile teams. The project manager as

a specialist role is made redundant.

This has an impact on the adaptation frameworganticular on the overt adaptation
factor ‘economic skill specialisation’. This factoow guides team roles to be adapted

to a generalist skill set while reducing the dietsbf labour at development level.

6.1.1.3 Agile organisation (international vendors)

The agility features (similarities) of the two onjgations are identified in Table 12.
Both had excelled at international level as sofemsndors. Their senior management
provided and encouraged thalture for changenabling these two organisations to
adapt theisstructures (Ren, Yusuf, & Burns, 2003). The agilé@gtures in Table 12
indicate that both were agile organisations proadoption of agile development

approaches.

Some of the agility characteristics identified thgb background analysis of the two
organisations wermarket leadershigFliedner & Vokurka, 1997);ompetitive

strategy had highly quality product features (Goldman, dlag Preies, 1995),
innovation proactivityreleased new product features regularly (Yusufh&dir &
Gunasekaran, 1999proactivelyanticipated customer requirementgorked closely
with customers (Vokurka & Fliedner, 1998)pss-functionabpproach— business
function identified new features while engineerimgplemented them (van Oyen, Gel,
& Hopp, 2001)strategic alliance had partnership with international vendors (Dygua
Landry, & Pasin, 1997), arempowerment culture had autonomous development
teams (Sharifi & Zhang, 1999).

These agility characteristics provide a possibl@aation as to how both organisations
have successfully adopted an agile approach; taeg Adaptable management
structures which accepted a need for process refbnese indicate that their
organisational factors are dynamic which are infesl by market forces. The

implication is that organisational (developmentiemvment) factors in Fitzgerald’s
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(1998) adaptation framework must be structuraligpadble for agile development,

supporting dynamic development capabilities.

Table 12 Agility features (similarities) of two @astudies prior to agile adoption

Agility structures Meldevelopment

Akldevelopment

Market leaders (Fliedner & International

Vokurka, 1997)

Competitive Strategy- highly  Highly technical products
quality products (Goldman,

Nagel, & Preies, 1995)

International

Highly strategic product

Innovation proactivity (Yusuf, Seven major product lines andAdding new features and

Sarhadi, & Gunasekaran, 1999)growing their potential

Proactively anticipates Closely engage with
customer requirements customers
(Vokurka & Fliedner, 1998)

Cross-functional approach (van Product manager identifies
Oyen, Gel, & Hopp, 2001) new features and products
Strategic alliance (Duguay, Global partnership

Landry, & Pasin, 1997)

Empowerment (Sharifi & Engineers responsible for
Zhang, 1999) development methods,

capabilities with emerging
technologies
Closely engage with customers

Product manager identifies the
market requirements
Strategic alliance

Engineers responsible for
development methods, process,

process, and product delivery. and product delivery

Next, analysis is provided on differences in depsient structures and how they were

adapted with agile approaches.

6.1.2. Differences in development structures and laed agile adaptation

The differences (Table 13) in the development stines highlight the unique

organisational factors that impact products. Disedsbelow are some of these key

organisational factors and how the two organisatiwewve incorporated them with their

agile approaches.

Table 13 Case study background (differences) poi@agile adoption

Differences Meldevelopment Akldevelopment
Product type Systems software (utilities) Business application
Customer size Medium to large organisations Large organisations
Target market International - wide range Inteorel- single sector

Engineering functional Development (3 teams with 24

teams engineers), quality assurance and
documentation

Development team Up to 7 individuals

size

Development roles Generalist role- performs muatipl
tasks.

Development method Rational Unified Process

Development (up to 6 teams with
100 developers), quality assurance
and documentation.

Up to 15 individuals

Specialist roles- perform specific
task only.

Most teams adopted Ralion
Unified Process
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Development method Ineffective stakeholder partnership for Unreasonable schedules

related problems requirement definition, non-emergent (estimates) and ineffective
architecture, and unsustainable requirement definition process
development pace

Other development Reallocation of development resourceKeeping up-to-date with

challenges in accurate task estimation, cross- regulatory changes, product
functional (engineering) adaptability with emerging
communication problems technologies, and lack of local

customer collaboration

6.1.2.1 Target markets

A key difference is in target markets; Akldevelopmie product focuses on one
particular business sector while Meldevelopmentehasde range of sectors. Despite
this difference both provide a general-purpose pecotbr the international market
while catering for individual customer needs. Botganisations have to learn as much
as possible on how and where their products woeldded to deliver outstanding
products. Both adapted to enhance their agile agpraith usability engineering and
user-centred design approaches. This adaptatioraicordance with Baskerville
(1996) that an agile approach provides the thiveéllabstraction to incorporate other

key issues such as usability, which developmenhatst usually ignore.

This has an impact on Fitzgerald’s (1998) adaptdtiamework, in particular on the
organisational factor ‘in-house development’. Timplication is that the in-house
development factor must be adaptable for agile ldpweent, enabling an adapted in-

house capability to take care of usability concerns

6.1.2.2 Work domains

Another difference was their work domains. Akldeyhent’s product is for a business
work domain. The acquisition of specific informaticelating to end-users is critical to
enhance their performance when using Akldevelopmesduct. They adapted with a
usability engineer. In contrast, Meldevelopmeptsducts are for a technical work
domain. The acquisition of specific informationatihg to such domains is also critical,
having quality implications. At Meldevelopment, ical writers adapted their skills

to become usability experts and adapted their agiggoach with generative rulea
compulsory task analysis practice to identify likaker issues so that they can provide
troubleshooting capabilities (Highsmith, 2002). Bptovidedvalue addeatapabilities
with their products (Yusuf, Sarhadi, & Gunasekaf899). This is in accordance with

Plonka (1997) that agile organisations must adéipt muman factor specialists.
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This has an impact on the framework, in particolathe organisational factor ‘in-
house development’. The framework for agile adamtanust have a dynamic in-house
development factor where in-house development dhiyab enhanced through

adaptation to fix any usability concern throughhilstg practice or skills.

6.1.2.3 Size of engineering department

The other difference is in the sizes of the engingedepartments. Akldevelopment had
up to six teams with one hundred developers. Inrasty Meldevelopment had fewer

development teams (three teams with twenty-foumesgs)

However, the agile team at Akldevelopment was alied a fixed capacity (twenty-four
individuals) similar to Meldevelopment. They botlaximised their development effort
by adapting théeam structureso have sub-teams for projects (Meredith & Francis
2000).

This has an impact on the adaptation frameworganticular on the organisational
factor ‘size of IS department’. In an agile adaptaframework this factor must be

dynamic, allowing adaptation to team structures rates.

6.1.2.4 Development roles

Another difference highlighted in Table 13 is wikieir development roles.
Akldevelopment had specialist roles while Meldepeh@nt had generalist roles.
However, Akldevelopment adapted wittulti-skilled (generalist) engineering roles

with an agile approach (Breu et al., 2001). At battanisations, these roles adapted to

have wider development responsibilities and empoeet to make decisions.

This has an impact on the adaptation frameworgaiticularly on the organisational
factors ‘in-house development’ and ‘responsibleaaimy’. In an agile adaptation
framework these factors must be dynamic, allowmgaouse development role
adaptation to have appropriate skills and empowettaedeliver products impacted by
frequent changes in the marketplace.

6.1.2.5 Development methods
The other difference in Table 13 highlights the@dd methods organisation-wide. At

Akldevelopment, the development teams adopted tveir methods. In contrast,
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Meldevelopment had adopted a single method org@misaide. However, with both
organisations the engineers are empowered to Huzipagile practices. This
empowerment for method adaptation enables theradaptive performanct®
implement strategic features according to theirk@iadriven business objectives
(Pulakos et al., 2000).

This has an impact on the adaptation framework.fabers for agile adaptation must
be dynamic, allowing appropriate adaptation ingreduct development environment

according to the market forces.

6.1.2.6 Development problems and challenges

While both organisations had unique developmenilpros and challenges, there were
some common ones as shown in Table 13. Theseddtatequirement definition and
task estimation practices since they had ineffectbakeholder participation. These
issues were also discovered by Ahituv, Hadass, &Nmn (1984) and Bantleman &
Jones (1984) as significantly impacting the delnsrhedules and costs of projects. For
both, this problem had cost and quality implicasi@mce any slip in the quality
downgraded their competitive advantage; their ntandeases were thoroughly
scrutinised by industry analysts and prospectiientd. Task estimation often produced
unreliable schedules seriously stretching theiettgument efforts. Similarly, the other
problems and challenges listed in Table 13 impaittedbility to continue to deliver

competitive features.

At Akldevelopment and Meldevelopment these issuasamted improvements for
strategic reasongMathiassen, Pries-Heje, & Ngwenyama, 2002). Thesre the
reasons to adopt an agile approach; it provides thigh theflexibility to quickly adapt

as dictated by thegulture for improvementY usuf, Sarhadi, & Gunasekaran, 1999).

6.2. Original formalised methodology vs. methodologin-action

For both organisations, the agile approach ratiear & single agile methqguhradigm
(Lyytineen, 1987b) served as the basis for thediDal Formalised Methodology”.
These are thiur values and twelve principles an agile approach (Highsmith, 2002).
For their market-driven product development, thisves them with the flexibility to

swiftly adapt chosen practices and structures to keepyattéheir evolving markets
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and technologies (Lindvall et al., 2004). As ddsedi by Flaatten (1992), the

development method must support achieve business god objectives.

The match between the method paradigm and busobgsstives/goals is critical to
determine an original formalised agile method appate for a market-driven product
development environment, allowing for swift adajaaton projects. Hence, the original
formalised methodology vs. methodology-in-actiomponent in the framework is
adapted to include this key feature (match betwkemethod paradigm and business

objectives) for adopting an appropriate agile mettfogure 71).

At Akldevelopment, the engineering manager helpedetvelop an understanding of the
agile approacland individual agile method paradignasd their relative fit with their
product development environment. This was one @htlain reasons for a successful
deployment. This individual had a strobelief and attituddor this approach (Dahlbom
& Mathiassen, 1992). These were shaped bgxisnsive experiencesth agile
approaches (drvik, Olsen, & Sein, 1999) allowing ho coacha new team on agile
deployment (Aydin, Harmsen, Slooten, & StegweeQ&0

However, the successful deployment at Meldevelopim&ras due to the engineers’
past method adaptation experience and an undenrsgaoidmethod paradigms
Meldevelopment hagdrocess champion®&ngineers) who ensured successful agile
approach deployment (Shane, Venkataraman, & MaaMitLl995). Clearly, these
individuals had a stronignovativebehaviour, where they had identified problesnsl
suggested an agile approach for development (C28010). These were shaped by their
attitude to achieve eoncrete solutiorfAshford, Rothbard, Piderit, & Dutton, 1998)
where they tried an agile approach for a developmenect and demonstrated the

results. This was a key factor for agile buy-in.

Experience in deployment provides for ghreactive behaviou(Crant, 2000) of the
method champions; at Meldevelopment they took cbofrtheir development situation

when they felt pain with their development approach

The role of an agile coach or method championsis @itical for swift deployment of
an agile method (original formalised method) in @ket-driven product development
environment, minimising the impact on delivery anality of implemented features.
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Hence, the original formalised methodology vs. radtiiogy-in-action component in
Fitzgerald’'s (1998) adaptation framework is adapteithiclude this important

requirement (agile coach or method champions)vait agile adoption (Figure 71).

Neither organisation limited their agilitg a single agile method. Any adaptation to
counter emergent issues would have been limitédet@dopted method only, limiting
their development agility. Akldevelopment have fegsprint reflection meetings while
Meldevelopment has regular project reflection nmgi(including during projects on
an as needs basis) to make adaptation decisiordestsibed by Kumar & Welke
(1992), method adaptation is necessary becauséerkedt situations under which
projects are undertaken. Most important is thal hatve aramethodicabpproach
where the methodology-in-action is adapted to hevaat to projects through an
informal or fluid adaptation process (Baskerville, Travis, & TruE392). As described
by Highsmith (2002), agile adaptation is a low cepay process. This approach

enables adaptation decisions on the fly as a reggliick decisions by method uses.

For both organisations, their method-in-action adapted from the start. While both
have a market-driven product development, they llifferent method fragments
highlighting their organisational differences. Assdribed by Parsons, Ryu, & Lal
(2007) organisations adopt practices from diffesante methods. Akldevelopment had
practices adopted from the XP and Scrum methodsggthem a hybrid agile method
(methodology-in-action). However, Meldevelopment Ipaactices adopted from
several agile methods; DSDM, Scrum, Feature Dridemelopment, and XP. It also
included practices from the Rational Unified Prac@UP); and the usability
engineering method, User Centred Design (UCD).

Meldevelopment requires prototypes and modelsdntity the features and for
developing product architecture. Their stakeholdarsot provide the information on
requirements upfront. They adopted practices tmlgadepth about their visionary
requirements; this includes practices from the eadriven Development method
(Salo & Abrahamsson, 2008)he others such as the DSDM practice of developing
evolutionaryarchitectural prototypes (Barritt, 2002), the RjtBctices of developing
use-case modetndthrowaway prototypegfHirsch, 2002), and the user centred design
approach for prototyping user interfaces by cregbersonas and user profil€gingar

& White, 2008); these are part of their design phas
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Both have a selection of XP method practitest driven developmemefactoring,

pair programming, collective ownership, continuaniggration, on-site customer,
coding standard, open workspaaedjust rules(Rosenberg, Stephens, & Collins-Cope,
2005; Salo & Abrahamsson, 2008). These practicBselthe team rules and how work

should be done at their development level.

Both have adopted a planning approach that is snadof the needs of their business
and senior management; their development schedotésasks areisible and
transparem (Ramesh & Devadasan, 2007). Akldevelopment aeliekis by adapting
with the Scrum method practicggpduct backlogeffort estimationsprint, sprint
planning sprint backlogdaily scrumandsprint review meeting&Schwaber & Beedle,
2002). These practices provide them vathject managememssences (Sutherland,
2001).

However, Meldevelopment has achieved this by adgptith practices from Feature
Driven Development, XP, and Scrum; the featureatrigevelopment method practices
of build a feature lis{product backlog)plan by featureanddesign by featur€Salo &
Abrahamsson, 2008), XP method practicestefation planning, stand-up meetings
(Rosenberg, Stephens, & Collins-Cope, 2005) andinspractice ofeview meetings
(Schwaber & Beedle, 2002). The difference in projeanagement practices is due to
Meldevelopment developing several products conatigre

The agile approach paradigm provides both orgaorsatvith the flexibility to adapt
their development environment in an ideal way whibey have several agile methods
at their disposal from which they can select arapagractices. As described by
Highsmith (2004), the ingredient for success isbdagon team discussion and
understanding about the relevance and issues digga. The approach provides them
with the development agility to continually meesmess objectives (they frequently
change) and the flexibilitto swiftly deal with emergent issues.

For both, the key drivers of development agilis@sempowermenivan Oyen, Gel, &

Hopp, 200} andspeedCrocitto & Youssef, 2003). As a result, individsi@re given a
wide span authoritySherehiy et al., 2007pr selecting and adapting agile practices,
technigues and tools. As described by Markus & Bpgnderson (1987), the adoption

decision must not be made solely by the managershdth organisations, the
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individual authority icommunally-basefHopp & Van Oyen, 2004). Communally-
based involves collective decision making. At botganisations, the agile team
members (on-site customer, software engineersitgaakurance engineers and
usability professionals) havesponsiveapability, whichis reflected through their
competency to speedily identify and immediatelymdieir agile approach to deliver
products (Sharifi & Zhang, 1999).

Another reason for development agility is that batgjanisations have a culturetofst
(Hopp & Van Oyen, 2004; Gunasekaran, 1998). The@semnagement have the
confidence in their agile teams. This was the leeydr for shifting the decision making
authority to the agile team allowing for faster ideamn making. This also accords with
Stapleton (2003) and Poppendieck & Poppendieck3R2@be agile teams are trusted

and empowered to make decisions on a wide randevalopment issues.

The empowerment, responsive behaviour, and managerast for method adaptation
by method users are critical features for swiftegiethod adaptation in a market-
driven product development environment. Henceptiginal formalised methodology
vs. methodology-in-action component in Fitzgerald398) adaptation framework is
adapted to include these important features (methachpions or agile coach) (Figure
71).

Finally, these findings at Akldevelopment and Mekelepment show the influencing
factors on the method in-action in an agile sofex@dgvelopment environment; method
paradigms match with business goals and objectusspf method champions and
coaches for deployment, and method user empoweyrnmesponsive behaviour and trust
for method adaptation. Hence, Fitzgerald’'s (198&nkework has been adapted to
reflect these findings (Figure 71). This shows pathe adaptation framework only

(original formalised methodology vs. methodologyaiction).
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Figure 71 Influences for method-in-action
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goals/objectives |
Method champions/coach |
Method user empowerment, |
responsive behaviour and trust I

6.3. Profile of the development environment

An analysis of the organisational factors is nosvted for both case studies; the
cross-case analysis of the adaptation factors uhdegurofile of the development
environment which includes the in-house developnsné of IS department, project
duration, legacy systems development, develop@nauaty, and productivity-rigor

trade-off.

6.3.1 In-house development
For Akldevelopment and Meldevelopment, in-housectitgument was one of the major

organisational factors that drove the adaptatiomei agile approaches. Both built
their in-house development function as tloaire competencfdin-Hai, Anderson, &
Harrison, 2003). Thisore competencfa central factor) has enabled them to keep their

status as market leaders.

They adapt swiftly to shifting market prospectslébver unanticipated product
innovations. They havedynamicrather than ataticcore competencfLei, Hitt, &
Bettis, 1996). This factor enables both organisatim creatéirm-specificdevelopment

competencies (Prahalad & Hamel, 1990).

Both have strategic alliances and outsourcingptoaplementheir core capabilities
(Hagedoorn, 1995) enablipgrformance differentiah the marketplace (Duysters &
Hagedoorn, 2000Performance differential involves developing ankimg available

outstanding features and products.

Both organisations have three major factors driddgptation of their agile in-house

development to achieve dynamic core competencys&dre team approach, technical
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expertise and domain knowledge. These are criigiée in-house adaptation factors
which drive continuous adaptation to have a dynateielopment function, providing
market-driven development capabilities. Hence jtHeouse development as a
development environment factor in Fitzgerald’'s @P&daptation framework is adapted
to include these three (team approach, techniqartise and domain knowledge) as
sub-factors of the in-house development factoryfeg’2). First, an analysis of team

approach is provided.

6.3.1.1 Team approach

The team philosophy enables both companies toaeteam effori{sharing of tasks
andteam ownershigthe entire team collectively responsible for dedivery of
committed features) includingoss-functional collaboratiowith their business
function at the development level. As describeddynondson & Nembhard (2009),
product development requires functional units tokaas a team on projects to deliver
quality products in the shortest time. This teanhgglbphy extends to their external
collaborators; the strategic alliance partnersdawklopment contractors. This gives
both theorganisational agilityfor their market-driven product development (Shere
Karwowski, & Layer, 2007).

While team strategy enables both organisationsdeigle customer enrichmersnd
customer satisfactigriMeldevelopment also haweistomer-driven innovations
(customers identify and drive implementation of rfeatures).Such dynamic core

competency enables both to have highly distinctipets.

Both provide astomer enrichmerhrough business function contributions at
development level. Akldevelopment incorporates gngyrtechnologies and web
service functions, and Meldevelopment provides matjc or troubleshooting
capabilities. Customer enrichment is providing hpginfforming features.

Akldevelopment and Meldevelopment both prowidistomer satisfactiothrough
product customisation and customer requested fegtanabled by cross-functional
collaboration. At Akldevelopment, software engirseeare involved in sales
negotiations, while the Meldevelopment product nganalirectly negotiates with

development teams to implement customer requesttdresCustomer-driven
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innovationsenable the delivery of better products. This eemMeldevelopment to

identify and build the right features and products.

A more strategic team approach is developed thrantghnal and externaooperation.
This cooperation enables both organisations tacfkly coordinatetheir domain and
technical expertise to speed development and #viéjeof new features (Faraj &
Sproull, 2000).

External cooperation enhances both organisatomg competencip deliver quality
products.Through strategic alliances they acquire strategibnical information to

incorporate them with their products.

Both use contractors and outsourcing companiegrtbdr enhance their team approach
for development. Contractors and outsourcing coriegaare used for low risk
development tasks to meet their development demaéedping the technical
knowledge of their innovations in-house. As desatiby Clark, Jr., Zmud, & McCray
(1995), the loss of internal technical knowledgens of the major pitfalls of
outsourcing. The use of the external sources esa&filectivecoordination of their

technical expertise to focus on new innovations.

The above analysis highlights the importance afaant approach in agile product
development. This team approach distinguishes agftevare development from other
approaches. For this reason, the in-house develapiaeor in Fitzgerald’s (1998)
adaptation framework is modified to incorporateant approach as a sub- factor
(Figure 72).

Next, analysis of team approach with high-leveldua planning is provided.

6.3.1.1.1 High-level product planning
Akldevelopment and Meldevelopment had adapted #dggie planning practice to have
a team approach for product (vision and roadmag)rphg. In a market-driven
development, product plans are even more imposagité method fragmentthan
project plans. As described by Groenveld (200 8s¢hplans motivate learning through
organisational openness in attaining milestonescantmitment of individuals in
developing products. With both organisations, #lated projects are identified based

on product plans.
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Initially, at both organisations the project speeifion was the artefact given to the
agile teams identifying features to be implemenkedjng no input from the engineers.
This approach for product planning creates impleatem delays, requiring significant
effort by engineers to learn what is to be impletadn

Both organisations adopted vision and roadmap pignpractices as key agireethod
fragments This made their high-level planning a cross-fioral task, having a team
effort through internal cooperatidnetween business and development functions for
making better priority decisions on new innovatiansl setting more achievable

schedules while allowing immediate implementation.

At Akldevelopment and Meldevelopment, the produanager and engineering roles
are keymethod fragment®r this practice. While the product managers igmew
innovations, engineers provide the high-level eaten for developing business cases.
The external cooperation (industry publicationsrkatinvestigations, clients and
industry consultants) and internal cooperatione@ahnd marketing department) provide
ideas for new features. These are strategthod fragment®r both organisations,
enhancing their team effort for product planningisTapproach for product planning is
according to Nuseibeh & Easterbrook’s (2000) stilndy found that this type of a team
elicitation technique promotes stakeholder agre¢muet buy-ins whilst eliciting a

richer affluent knowledge of requirements.

This product planning practice enabtgganisational learningo extract implied
features from various sources (Sherehiy, Karwow&Htiayer, 2007). For both
companies, it also includes organisational learmitly regards to identifying skills and
knowledge support at development level. At Akldepehent, this enabled the product
manager to co-locate and support their agile dgveémt team. At Meldevelopment, it
led them to identify the technical skills requiremhéor their product manager to
effectively communicate with engineers to developdpct visions. Hence, this product
planning practice enabled both organisations tptdehave a better team approach for
in-house development. Thitynamic adaptationvasmutually accepteénhancing both

organisations’ core competency.

Anotherdynamic adaptatioof the planning practice involved client organisas
providing feedback on simulatéeatures, helping to determine the strategic vafue

featuresAs described by Cheng & Atlee (2007), adapting teealback technique for
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requirement definition helps to extract early reatt to a proposed system. This
external cooperatiols a strategicnethod fragmenfor both organisations. This
mutually accepteddaptation enhanced both organisations’ team apprior in-house
development of their products.

Theinternal cooperationresilience and responsive behaviairthe agile teams at both
companies to build functional prototypes enable éikternal cooperatiofiSherehiy,
Karwowski, & Layer, 2007). Resilience behaviouthe ability to cope with change.
These extra developments are done while the engidedver their regular
commitments. Thiadaptive (responsive) behavioand flexibility to experiment

proposed innovations raises theare competency

Both Akldevelopment and Meldevelopment had anotlyeamic adaptatioof their
agile product planning practice, creating reyie method fragment#Akldevelopment
adapted with a product strategy group and a stgeommittee for collective project
approvals. Meldevelopment created a product plangioup, adapting with a
collaborative approach for project approvals. Thigually accepteddaptation further
enhanced both organisations’ team approach foousé development of their

products.

This new organisational structure for product plagrenablestrategic decision
makingin a market-driven product environment (VazquestBlo, Avella, &
Fernandez, 2007). This planning structure ensitsany new innovations identified
are of strategic value since the joint decision imgensures first time right decisions.
They entailed a cross-functional membership eningniooth organisations core
competency. This organisational structure gives lboganisations the responsive

ability.

The above analysis highlights team approach agjlweitical to agile product planning
practice. Next, analysis of team approach with level planning is provided.

6.3.1.1.2 Low-level planning
At Akldevelopment, creating product backlogs is ohéhe key agilenethod
fragments This was alynamic adaptationf their planning practicén contrast,
Meldevelopment had static adaptatiorwith a design phase in their agile approach,

since they adopted it from their previous develophagproach. Because of their
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exceptional technical innovations they still requithis phase with their agile approach.

This phase is one of the key agitethod fragments

For both organisations, this phaséinse-boxedHelming, Koegel, & Hodaie, 2009).
This time-box practice wasdynamic adaptatiof the agile development environment
and an importardgile method fragmentThe time-boxed method is critical to track the
progress of development activities and to keepdamuthe task in hand, enabling a
highly productive team effort.

Both organisations have a cross-functional cooeragénabling them to swiftly
identify and immediately start implementations.Akidevelopment, product analysts
decompose high-level requirements to have newrfesitleveloped exactly as
determined by the product strategy grodéa Meldevelopment, the product manager
became proactive at the development level, setiigig-level priorities, taking part in
design activities and testing builds. This adaptatit development level with business
contribution enhances the team effort for achiewwgt implementations in agile

development environments.

There were additionathutually accepteddaptations in relation to this practice.
Akldevelopment adapted to include a usability eagmwhile Meldevelopment adapted
to include quality assurance (provide testing pecpe) and documentation function
(provide usability perspective) participation foradyzing the high-level requirements.
As described by Lukanuski, Milano, Bruin, Rochfo&dBosman (2008), the usability
engineer’s contribution in planning the productiag helps to shape user experiences.
For both, this was dynamic adaptatiomnd importanagile method fragment$hese
structures enableraulti-disciplinaryagile team to become quality focused right from
the beginning (Medhat & Rook, 1997). Hence, thetaptations further enhanced the

team effort at development level.

At both organisations, these roles perform multiples; they help to plan the product
backlogs, highlighting usability and quality issuese addressed. During
implementation they also coach, providing on-thetfaining for software engineers to
learn usability and quality concepts. The coachipgskills software engineers and
makes thenproactivewith product testing issues. The software engmesguire
adaptive behaviour® acquire usability skills and the mind-set atées to implement

unit tests.
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Akldevelopment and Meldevelopment made anotherdygyamic adaptatiomo
improve their product backlog planning practice bath organisations, all the
engineers on a project were involved with this\aigti This task sharing enables both
organisations to achieve team effort, making there competencstrategic This
practice was adapted to involve only senior engmteenable continuous
implementation. Thisnutually accepteddaptation enables a better coordinatibn
expertise and to have a more productive team efflmmce, this adaptation enhanced

the team approach at development level.

Both Akldevelopment and Meldevelopment made anathdually accepteddaptation
to improve their backlog planning practice; theselved use of tools and techniques.
As described by Cook & Churcher (2006), an agikettjoment environment requires
good tool support for collaboration. At Akldevelopnt, it involved botldynamicand
static adaptatiorof tools. They used both index cards and a so&waol (XPlanner),

judging index cards to enable a better team pediaga for capturing user stories.

Meldevelopment adapted with use case modellings Wais sstatic adaptatiorand an
importantagile method fragmenUse case diagrams are appropriate artefactamo le
in-depth about their highly technical innovationgse case diagrams enable a mutual
understanding of features where this artefactusedul communication tool between the
product manager and engineers. Anothgramic adaptationvhich further improved

this practice was a user-centred design approduh.ehables their documentation team
to become proactive at this phase. When compiloayohentation they usually end up
performing usability tests. Meldevelopment alsopaedwith prototyping practice. This
was adynamic adaptatioand very usefuhgile method fragmensince they get
instantaneous feedback on their complex innovatidesce, thesmutually accepted
adaptations at both organisations further enhatiedteam effort at development

level.

The above analysis highlights team approach asalrih agile planning practice at
development level to swiftly identify low-level regements for implementation.
Hence, this team approach for project planningeaetbpment level distinguishes the
agile approach from the others.

Next, analysis of team approach with developmedttasting is provided.
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6.3.1.1.3 Development and testing
The pair programming practice enables Akldevelogn@achieve a team effort for
user-story implementations. Meldevelopment have efibrt for writing code; this is
the only part of their task implementation that maBvidual effort. They have adapted
task implementation with code reviews requiringunfsom another engineer and also
collaboration with a quality assurance engineemiglement unit tests. Akldevelopment
and Meldevelopment both have task-sharing enablitggam approach at the
development level. This team approach is critioaleliver implemented features in

short development cycles.

Pair programming wasdynamic adaptatiomat Akldevelopment and their means to up-
skill all engineers to an appropriate level of reed in-house development competency.
As described by Hulkko & Abrahamsson (2005), pairggamming is most useful for
on-job learning and training. At Meldevelopmentiosorogramming was static
adaptation the solo coding effort is a motivation for owrt@psfor future

enhancements and growth of the features by engin€kis difference between the two
organisations is a result of development experiewbere Meldevelopment has more

senior engineers than engineers.

At Akldevelopment and Meldevelopmeftraining and educatiofiGunasekaran &
Yusuf, 2002) is a key factor for building their earompetencieg hey provide a
development environment through their coding pcastithat facilitates on the-job
training and development of multiple engineerindlsKThis generalist skill set is an
integral part of their core competency to enhapeenteffort for feature

implementation.

Meldevelopment engineers require a solid techricatdation through their own
product implementation experience, which they aghidrough solo programming.
This provides the engineers with a solid foundatarnnovation and speed on their
highly complex projects. The solo programming aodecreview practices together

provide engineers with on-the-joaining and development of engineering skills.

At Akldevelopment and Meldevelopment, the softwemgineers haddaptive
behaviourswhere the engineers have interpersonal and elidaptations enabling

spontaneous face-to-face collaboration in theimteark environment (Dyer & Shafer,
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2003). These adaptations are critical to ensuighdyheffective team approach for agile
development. According to Griffin & Hesketh (2008derpersonal skills not only
enable spontaneous collaboration in an agile wockfdut also make the team more

proactive and resilient.

At both organisations, engineers developed persoiti@tive to learn new skills, tasks
and responsibilities when collaborating with otmelividuals. Adapting withresilience
behaviourwas critical for engineers to be able to task-shanabling them to deal with
new ideas and suggestions, frequent interruptiomse and any other stressful

situations.

They both made dynamic adaptatiof their practices. Akldevelopment adapted to a
daily partner change for user-story implementataiowing multiple perspectives for
implementing a story. This adaptation enables tebqtality code being implemented.
Meldevelopment adaptdd include pair discussion, involving collaboratiith

quality assurance engineers. This adaptation esdiden to identify all the likely
breakages that may happen and also enables bediéy qinit tests to be implemented.
This early support helps to identify and fix bugshm iterations and avoid costly fixes
later. Thesenutually accepteddaptations at both organisations further imprahed

team effort at development level.

This analysis highlights team approach as criticdde successful at implementation
level with agile development. Hence, this team agpn for implementation
distinguishes the agile development from the otHeérslly, the findings show that
agile in-house development has three phases fdwatndiriven product development;
product (high-level) planning, low-level planningdaan integrated testing and

development.

Next, analysis on technical expertise is provided.

6.3.1.2 Technical expertise

Previously, Akldevelopment had a specialised tezdirdapability (architects, analysts,
designers, programmers, performance experts atatgpdNith frequent advances in
emerging technologies, thesgtic roles restricted theability to develop
technologically adaptable products (Lei, Hitt, &tig 1996).
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Their development routines with deeply embeddedvkedge and skills createdrigid
core competencyhereindividuals lacked holistic knowledge and experenelating to
the overall product design and architecture toveelinnovative functions (Leonard-
Barton, 1992).

Akldevelopment made dynamic adaptatioof their specialist development roles.
These are now generalist roles and imporagile method fragment#/eldevelopment
had generalist engineering roles, which were erddhby incorporating testing tasks on

agile adoption. They also hadlgnamic adaptatiowf their engineering roles.

Both organisations now have dynamic engineeringstatarrying out almost every task
involved with their product development. Tbemplexityanddynamisnof their
development routines shape their engineering (bleis Hitt, & Bettis, 1996). As
described by Hissey (2000), a modern day engirseeo ionger an isolated innovator
with a specialist skill set. Adapting roles to perh multiple development tasks is

critical to enhance technical expertise in agi&anis.

These roles allow for more efficient resource mdition, allowing organisation-specific
multi-skilled and flexible workforces. For both argsations, these rolesso enable
organisational learningor support roles (Akldevelopment- product anglysability
engineer and agile tester and Meldevelopment- mtadievelopment manager and agile
tester) to help the development of new engineeskilgs (Cohen & Levinthal, 1990).
Hence, thisnutually accepteddaptation to have support roles enables both

organisations to further enhance the technical itigpeof their engineers.

At both companies, product innovations are now enm@nted throughrchitectural
innovationas a result of engineering roles (Henderson &CH990). They now have
the ability to swiftly incorporate new technologiegh their products, strengthening
both organisations’ leadership in their marketdsTéchnologyrelatednessapability is
now part of theicore competenci eece, Rumelt, Dosi, & Winter, 1994)his
dynamic adaptatioimas enhanced both organisatipesformance differentiafHamel

& Prahalad, 1994).

The engineering roles also brought in a flatteraait structure at Akldevelopment and
Meldevelopment, removing the adherence to authantycontrol. This made product

development activities a shared effort where eregmeontribute to common tasks,
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achieving loyalty and commitment in their agilertesa Everyone contributes regardless

of their level of experience, skills or seniority.

At both organisations, the senior engineers are imeavily involved with the
implementation, sharing their technical and donkaiowledge with others. This
involvement creates a continuous learning andsséglvelopment environment.
Through this learning environment technical exgerts continuously being enhanced

in agile teams.

At both organisations, the engineering roles reqhmeer differentials. The distinction
between those who are commanding and those whexaoeiting the tasks is erased.
Engineers adapt their individual competency witbblem-solving abilitiesand
decision makingompetency (Breu et al., 2002; Plonka, 1997). Bewyis also adapt
with responsivéoehaviourto deliver features according to new prioritiesatket or

business objective changes).

At both Akldevelopment and Meldevelopment, the aegrs have beconpgoactive,
reactive andtolerantin their development environment (Plonka, 1997) Phoactive
ability of their engineers enables creative probsaitving (to deal with emerging
technologies, identify, analyse and split epicie®or tasks, and deliver commitments

on a regular basis).

Adapting with reactive behaviour ensures that ezgyis swiftly acquire interpersonal
skills for collaboration and contribution to teaffoet. This behavioural adaptation also
allows engineers to speedily learn new skills wivenking with other individuals
including physicallyadaptingo working in an open space that has free flowing

interaction and collaboration.

Adapting withtolerant behaviour enables engineers to deal wigssful situations such
as fast approaching release dates and to worktie#bcin their team work area

frequently disrupted by high noise levels.

The engineering roles enable Akldevelopment andisiatlopment to enhance
technical expertise by maintaining ttaeit knowledgef their product development
(Lei, Hitt, & Bettis, 1996). This is achieved thigituapersonalreward systenbased on
their engineering levels; graduate engineer, ergjreenior engineer and principal

engineer (Vazquez-Bustelo, Avella, & Fernandez,7208s described by Murawski,
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Olds, & Miller (1996), the levels are used to deftechnical competence. Providing a
clear career path is critical for agile team toarde and maintain technical expertise

through local product development experiences.

At both organisations, individuals in engineerintes haveabove averageapabilities
(Gunasekaran & Yusuf, 2002). This ensures thenta @ampetency based on speed for
learning, adaptability and responsive capabilitdddevelopment and Meldevelopment
adapted their hiring process to help them to idgmdividuals with behavioural
flexibility. This was adynamic adaptatiowf their hiring process. New recruits are
selected by a group of engineers using a pradtidalg approach which includes
collaboratively solving design tasks. This enalhesn to check the personality of an
individual to determine their level of adaptabiléigd suitability. This adaptability to
work in a team environment is a critical factoetthance technical competency in an

agile development environment.

Both organisations also madalynamic adaptatioof their senior engineering roles.

This mutually accepteddaptation requires senior or principal engingzggerform in
multiple roles; a senior individual takes a teantemhnical leader role temporarily

while still being an engineer in a sub-team. Tliigation creates informal authority
that facilitates engineer consensus on technichl@am issues. Senior engineers are the
unofficial leaders and a key part of their core petency. As described by Schwaber &
Beedle (2002), every agile team must have at a@stvery experienced engineer. This
role adaptation is important to enhance techniocaipetency of senior engineers in

agile teams.

The above analysis highlights technical expertssa eritical factor for market-driven
product development environments. This technicpketise (generalist) distinguishes
agile software development from other approachesttits reason, the in-house
development factor in Fitzgerald’s (1998) adaptatframework is modified to
incorporate technical expertise as a sub- factgu(ge 72).

Next, analysis on domain knowledge is provided.

6.3.1.3 Domain knowledge

Akldevelopment and Meldevelopment both provide donkaowledge support at the
development level through on-site customer rodassdescribed by Stapleton (2003),
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agile teams must have a permanent business skitleddual. This was a@ynamic
adaptationof their agile approach and important agilethod fragmentor both, the
role improved their core competency, enabling tlgemknessn implementation and
timelinesdor delivery of new features (Sharifi & Zhang, 299

A key part of their core competency is knowledgenaggement and continuous learning
in regard to their product domaifikldevelopment and Meldevelopment acquire
strategic product knowledge from internal and exdesources. The on-site customers
ensure organisation-wide integration of this knalgke through communication of the
strategic vision of proposed features. As descripedusuf, Sarhadi, & Gunasekaran
(1999), an excellent grasp of the domain is thetnmpgortant attribute of agile

organisations.

For engineers, on-site customers provide them eatttinuoudearning opportunities in
domain knowledge. The engineers at AkldevelopmedtMeldevelopment adapted
with generative behaviouo learn and educatthemselves with product knowledge
(Dyer & Shafer, 2003).

Both Akldevelopment and Meldevelopment madk/aamic adaptatioof their domain
support practice by acquiring domain experts. Tas a new development structure for
their product development environment. Through tiigually accepteddaptation,
engineers at both organisations now have acceahbg &xperts to help them understand
tasks and stories. Adapting to enhance domain stgperitical for swift

implementation of new innovations.

Akldevelopment and Meldevelopment both made furtly@ramic adaptatioof their
domain support practice. Akldevelopment enhanceatiisite customers’ source for
product knowledge. Rather than just liaising with product strategy group, they also
liaised with their marketing strategist and saéss. This mutually accepted adaptation
further enhanced the on-sites customer’s abilifgraavide domain support for
engineers. Meldevelopment hired a principal engimeth significant domain

expertise. They also adapted to have client praenst to acquire this knowledge.

Thesemutually accepteddaptations enhance product knowledge at develoiplexe!.

The above analysis highlights domain knowledgeritisa factor for market-driven

product development environments. This domain kedgé support distinguishes agile
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software development with other approaches. Farréiason, the in-house development
factor in Fitzgerald’s (1998) adaptation framewiknodified to incorporate domain

knowledge support as a sub- factor (Figure 72).

Figure 72 Sub-factors for in-house development

Profile of development
environment

In-house development
-Team approach
-Technical expertise
-Domain knowledge

Size of IS department

Short project duration

Legacy systems development

Responsible autonomy

Productivity-rigor trade-off

6.3.2 Size of IS department
This factor enables dynamic development struct(iezsn setup and roles) of an

engineering function at both organisations. It esiadaptation of their development
structures to maximise product delivery. Analydislata collected from
Akldevelopment and Meldevelopment suggests twofaatwrs associated with the size
of IS department factor, which drives their adapted; functional setup and informal

engineering roles.

6.3.2.1 Functional setup

Akldevelopment had dynamic adaptatiomvith their software engineering department.
They adapted the functional setup of their engingaunit with two functional units,
development and documentation functions from theetthat they had. The quality
assurance unit was made redundant. Meldeveloprisnhad adynamicadaptationof
their functional setup of the engineering unit thigb adopting a collaborative approach
between their three functional units (developmaguaglity assurance and documentation
units). This functional setup adaptation of engrmepunit is critical in agile
development to deliver implemented features reuiarshort development cycles by

incorporating quality assurance tasks upfront wikelopment.
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The quality assurance tasks at both organisatienmeegrated with the development
function; software engineers adapted with this taalaal task which made their roles
fluid and required rold8exibility for carrying them out (Sherehiy et al., 2007). At
Meldevelopment, other engineering roles also bedante quality assurance engineers
became agile testers and technical communicatigimeears adapted with usability
tasks. Hence, this functional setup adaptationmiia&l with agile development to have
fluid and flexible roles within the engineering dejment. These engineering roles are
fluid (multi-skilled), perform a wide variety of taskscamotivate joint efforts between

the functional units and individuals.

Both Akldevelopment and Meldevelopment have orgahtbeir development function
usingwork teamgCohen, 1993). Akldevelopment have a large deveégrfunction;
six work teams. In contrast, Meldevelopment hagenall development function; it is
organised into a single work team. Hence, the agilkk teamgdevelopment teams)

are organised based on fixed development capacity.

Both organisations allocated a stable number dtirhé individuals and a team
authority to their work teams. They are autonomeaek teams; the company
executives have no involvement in their operatimd decision making. This is
delegated to the team authority, engineering maretgékldevelopment and director of
software engineering at Meldevelopmehi. described by Crocitto & Youssef (2003),
agility requires managers to accept a more padisip decision-making process

through employee empowerment.

The agile team is one of Akldevelopmenterk teamsand was allocated a fixed
number of individuals (twenty-four). At Meldevelopmt too, thavork teamwas

allocated stable number of fulltime engineers (tydaur) and two project managers.

With both, the project management and decision-ntpls delegated to the entire team.
These agile work teams hagmpowering leadershifstewart, 2006), where they are
self-managingndself-directing(Cohen & Bailey, 1997). The team ownership and

commitment is achieved througimpowering leadership sty{iManz & Sims Jr., 1991).

These are successful work teams since the indilgddapted tperforming a wide
variety of development tasks (Cohen & Bailey, 1997). A fator for this adaptation is
that thes¢asksaremeaningfulko the engineers (Campion, Medsker, & Higgs, 1993).
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These tasks at Akldevelopment and Meldevelopmentige engineers witbkills
variety, task identity, and task significan¢®tewart, 2006). At both organisations, the
manual acceptance tests and technical writing @reart of their engineering tasks.
The functional setup driving agile adaptation teéhéuid software engineering roles
must not incorporate repetitive and mundane tagk&h does not enhance technical

skills.

At Akldevelopment and Meldevelopment, their strgte@s to adapt their engineers
with heterogeneouskill sets so that development tasks can be akddat sub-teams.
This adaptation enables them to haigh performancatwork teanlevels (Stewart,

2006). As a result, these work teams are contirlyauplementing new projects.

At both organisations, the work teams madkaamic adaptatiof their single team
structure into several sub-teams to assign indalglto development projects. This
adaptation of team structurensitually acceptedt both organisations. For both, this
philosophy for their work allocations is an impartagile method fragmenthe sub-
teams are allocated different parts of a projelesesE are project teams, where a part of
a project is like a project to a sub-team (CoheBafley, 1997). This adaptation of
development teams is critical in agile developntergimultaneously implement

different parts of projects, reducing the implenad¢ion timeframe.

At Akldevelopment and Meldevelopment, adaptingdbeelopment function into
small-sized sub-teams contributes to high perfomeaAkldevelopment usually adapts
to have 4 to 6 engineers per sub-team and Meldenedat adapts to have up to seven
engineers per sub-team. As described Wheelan & Mg&€1993), small teams are
more effective and productive. At both organisatiadhis adaptation of development
function facilitates effective interaction amonglividuals. The co-location of on-site
customers, agile testers and usability enginesmsallows engineers to swiftly seek
furtherassistancen tasks (Lee, 1997). This functional setup adegptdactor is critical
in agile development, since it provides flexibilityadapt sub-team sizes, enhancing

team productivity.

Their project teams atemporarystructures, existing only for the duration of thei
projects (Cohen & Bailey, 1997). At both organisasi, these teams have cross-
functional structures; at Akldevelopment each ligcated a product analyst whilst the

usability expertise and domain expertise are sha&eMeldevelopment product
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development managers, domain experts, usabilityestohg expertise are shared (Ford
& Randolph, 1992). This enables them to achteetnical excellence development
projects (Kolodny, 1981)his functional setup adaptation factor is criticeagile
development, since it provides flexibility to ad&pé development function

appropriately and according to the business nekedsgyanisations.

At both organisations, projects allocated to wa&ms ar@ew developmen{lankin,
Susan, & Bikson, 1996). Therefore, their sub-teegqsireadaptive performanct®

solve new problems, deal with uncertainty and leeaw skills or tasks. Each project
has a new set of sub-teams. This ensures thatesrgiare natestricting and isolating

themselves from information, help or learning (Kdt282).

For both organisations, their agierk teamsaccumulate a wealth of development
expertise (Ford & Randolph, 1992). Theiork teamsare permanent, allowing

development experience, skills and knowledge teetsned within the group. They
continuously enhance theransactive memor@Wegner, 1986). Help and advice is
always available in their setupransactive memong the team memory system for

collective encoding, storing, and retrieving of diepment knowledge.

At Akldevelopment and Meldevelopment, a participatind collaborativeapproach
enables the sub-teams to héngh performancéFord & Randolph, 1992hey have
effective projectommunicatiorat the work team level through regular and josatyd
stand-up meetings including various planning (bagiieration/sprint) and review
(sprint/iteration/project/release) meetings (Stav&rCampion, 1994). This enables
sub-team project participation at the work teaneleSimilarly, joint product backlog
planning and co-location in a single workspace Esathem to spontaneously

collaborate at the work team level.

At both organisations, trmommunication styleequiredbehavioural adaptations;
engineers adapted withtrapersonal(Edmondson & Smith, 2006) amterpersonal
(Pulakos et al., 2000) competencies. Timpersonal competendyg extremely
valuable; it enable engineers to listen and resposituations in their work team

environment.

The development team meetings have an open stglenafunication, where it is

informal, comfortableand withno personal tension@&rgyris, 1966).Engineers are
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open, show interest in other ideas, ask questindsansider issues from other
engineers’ perspectives (Stevens & Campion, 198#Bir communication style also is
supportive(Burleson, 2009). Their meetings &ask-oriented Stevens & Campion,
1994). This style of communication helps to avaefedisive responses during their
review meetings, makingbjectiveevaluations of their short development cycles (Gib
1961).

The above analysis highlights functional setupragal factor driving the adaptation of
the structures of the software engineering depantnidiis ability to adapt engineering
structures distinguishes agile software developrfrent other approaches. For this
reason, the size of IS department in Fitzgerat@98) adaptation framework is
modified to incorporate functional setup as a satidr (Figure 73).

6.3.2.2 Informal engineering roles

Both Akldevelopment and Meldevelopment madb/aamic adaptatiowof their sub-
team structures to create leadership roles. Thne &l technical leader roles are
informal leadership role that the sub-teams adapt with viln@lementing projects
(Day, Gronn, & Salas, 2004). At both organisatidhese werenutually accepted
adaptations.

At Akldevelopment, the appointments for these tales are temporary (for a release or
a project) and also function as engineers in gdirteams. In contrast, at
Meldevelopment the appointments for informal teaadership roles are both
permanent and temporary. The product developmenageas function as permanent
informal team leaders, performing in multiple rol&gnior or principal engineers are
appointed to informal team or technical leadergdte projects, also performing in

multiple roles.

At both organisations, the senior engineers arergilie informal leadership roles since
they have more project management experience inwoek team environments.
Through their guidance, the sub-teams deal adlfptive challenge@ime-boxed
meetings, moderate between engineers, organiséolgacknd provide information for
decision making) (Drath, 2001). As described byaia(@009), leadership roles bring

knowledge creating confidence in the team. Heriese informal leadership roles are
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critical in agile development to guide and factitéasks, maintaining a constant pace

for development with sub-teams.

These two informal leadership roles have definéel egpectations, which positively
influence theirsub-team performangéhey facilitate tasks, champion new development,
coach, and motivate to take care of team issugsetd delivery commitments (Zaccaro
& Klimoski, 2002). At both organisations, this imfoal leadershigmerges as a result

of their engineers sharimgoject management and development tasks.

In their sub-teams enginegrarticipatein theleadership proceskor collective decision
making (Day, Gronn, & Salas, 2004). The leadershigh team performance influence
each other rather than being driven by their lestdprroles only (Marks, Mathieu, &
Zaccaro, 2001).

This informal structure is a result of theerrelationshipof the engineers in their sub-
teams (Day, Gronn, & Salas, 2004). At Akldeveloptreard Meldevelopment, they
collectively do product (strategic vision plansfigroject plans (release, sprint/iteration

and daily plans) including the monitoring tasko{phg the burn-down chart).

At Akldevelopment, they adapt their pair programgnpractice to have a daily partner
change and at Meldevelopment, they have computsesign phase participation; this
ensures a combined effort of engineers. This, &t banisations drivesollective

behaviourand creates leadership resource (Ellemers, De iG&ddaslam, 2004).

At both organisations, the individuals in theseesahreask- and relationship-oriented
engineers (Gratton & Erickson, 2007). These engmeszgjuirdbehavioural adaptation
to perform their multiple roles; they adapt wittactive behaviouto switch between

engineering and leadership roles and vice-versaifa& Lofquist, 1984).

At Akldevelopment, the agile work team made furtthgnamic adaptationwith other
informal structures such as a BuildMaster and ciogctoles. These were mutually
accepted adaptations. These two new structurekeedd$rom the expansion of the agile
work team. They maintain their high performance ansured quality was not

comprised as their development capacity grew.

At both Akldevelopment and Meldevelopment, the tiag role reflects the

contribution of the senior engineers to their higlhmperformancgEdmondson, 1999)
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This is another of the informéadershipbehaviourghat the senior engineers have to
adapt to (Wageman, 2001). At both organisations,aconsultativeandeducational

role in the sub-teams (Hackman & Wageman, 2005).

The above analysis highlights informal engineerivigs as a critical factor driving the
adaptation of agile development teams. This alititgdapt with informal roles
distinguishes agile software development from o#fproaches. For this reason, size of
IS department in Fitzgerald’'s (1998) adaptatiomiaork is modified to also

incorporate informal engineering roles as a subefa@igure 73).

Figure 73 Sub-factors for size of IS department

Profile of development
environment

In-house development
- Team approach
- Technical expertise
- Domain knowledge

Size of IS department
- Functional setup
- Informal engineering roles

Short project duration

Legacy systems development

Responsible autonomy

Productivity-rigor trade-off

6.3.3 Short project duration
This factor enables adaptation of their projecivéeables into shorter cycles. This short

project duration factor drives adaptation to aclithe shortest time period for feature
delivery in a market-driven environment. Analysigiata collected from
Akldevelopment and Meldevelopment suggests that slycles are a sub-factor

associated with short project duration.

6.3.3.1 Short development cycle

Akldevelopment and Meldevelopment both now havetehaluration projects (one to
six months) with their agile approach. Akldevelomthadapted to shorter duration

projects by reducing their scope. This was achidyeddapting product planning
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practice to identifying each major business vaaadure as a high-level requirement;
this was alynamic adaptationAt Akldevelopment, projects implement one or two
high-level requirementsn contrast, Meldevelopment always had shortertchma
projects but they also adapted their product plasppractice to identifying each major
business value feature as a high-level requirentieistyvas alynamic adaptationThis
planning adaptation also helped Meldevelopmentiéa@e one or two high-level
requirements per project. Using high-level requieats, projects are much easier to
break into smaller parts to have simultaneous impl&ation by sub-teams, reducing

their implementation time.

This high-level requirement adaptation is a critfeator for achieving shorter
development cycles for having frequent market seaAdapting with high-level
requirement practices enabled both organisationsdiace the duration between
releases. Akldevelopment now has four month cydesn from eighteen months.
Meldevelopment always had a major release eveegtimonths but is now capable of
even shorter releases. This short developmentcyatke agile development different

from others.

The short duration projects are allocated withva liggh-level requirements for
implementation. This approach creates a projedtqmr, a market-driven prioritised

list of projects which enables the highest valumggmt to be implement at any point in
time. These projects incrementally add new feattoexpand Akldevelopment and
Meldevelopment products. All developments are fieatlriven; a new feature identified
as a high-level requirement is split into numbeindiependent stories or tasks to be
iteratively implemented. As described by Vahan{g§05), this enables focusing on
features one at a time to analyse, implement, measogress, and get feedback for the

early detection and correction of errors.

The shorter duration projects reinforced Akldevelent and Meldevelopment’'s
strategic business advantage at the marketplaey. Aidw make new innovations
availablefasterthan their competitors (Nagel & Bhargava, 1994.siichrapid
introductionof their new features makes their products higieeforming (Duguay,
Landry, & Pasin, 1997), increasing thestomer-perceived valwd# their products
(Goldman, Nagel, & Preies, 1995).
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The short-term projects re-aligned Akldevelopmert Beldevelopment’s business
strategies with their market-orientated productunegments, becomingustomer
focusedHadcroft & Jarratt, 2007). Their agile work teaatgpt with market
responsivébehaviour; anncremental and iterativapproach allows aligning their
function with the business strategy (Hadcroft &aty 2007).

Both organisations had furthdynamic adaptationef their short development cycle
times, reducing the duration between release cyalesoth companies, the adaptation
of their project deliverables with shorter timerfras enable a part of a major feature to
be ready for production at a client site. Thisakiaved through the sprint cycles at

Akldevelopment and iteration release cycles at leattbpment.

Akldevelopment adapted to three week sprint cyiobfere adapting to shorter, one
week sprint cycles. Meldevelopment too adaptethteet week iteration cycles and to
shorter, one week cycles to meet their businessrotments. Later, they adapted back
to two week iteration release cycles. As descriesuf, Sarhadi, & Gunasekaran
(1999), adapting to shorter development cycle tim@se of the key attributes of an

agile organisation. At both organisations, theseevmeutually accepted adaptations.

The above analysis highlights short developmentiesyas a critical factor for driving
the adaptation to achieve frequent releases. kordghson, the short project adaptation
factor in Fitzgerald’s (1998) adaptation framewknodified to incorporate short

development cycles as a sub-factor (Figure 74).

Figure 74 Sub-factor for short project duration

Profile of development
environment

In-house development
- Team approach
- Technical expertise
- Domain knowledge

Size of IS department
- Functional setup
- Informal engineering roles

Short project duration
-Short development cycles

Legacy systems development

Responsible autonomy

Productivity-rigor trade-off
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6.3.4 Legacy systems development
This factor enables adaptation of their agile apphao enable product development

driven by business value projects, having the hgtalue projects for implementation
in a market-driven environment. Analysis of datdemed from both Akldevelopment
and Meldevelopment suggests that business vaklusub-factoassociated with legacy

systems development driving their agile approacptations.

6.3.4.1 Business value projects

Akldevelopment and Meldevelopment halevelopmentiexibility (Vazquez-Bustelo,

Avella, & Ferndndez, 2007). Using the agile apphpdcey implement projects which
implement new features and also projects that erghteir legacy features. Adapting
to improve any agile practice to implement newdead also improves their approach

for legacy developments.

Both organisations have high-level planning pragtito determine the business value of
any proposed enhancement of features. Such feateeesto have the highest priorities
in the portfolio to be allocated as a project. Tilgh-level planning practice provides
them both with a transparent indication of the iigbof such projects. This high-level
planning makes the agile approach different froendther development approaches.
Implementing the highest business value projedetiver features enables strategic
advantage at the marketplace.

At Akldevelopment improvements on features are hposarket-driven based on
investigation by product managers or on requestadrketing individuals. However,
existing clients also request improvements, whiehgaven higher priorities. At
Akldevelopment, thepdapthow they assign priorities to determine the bussnalue

of features proposed for improvements. At Meldepeient, they also adapt on how
they assign priorities of features proposed forrmepments to determine their business
value. At times priorities are driven by customaguests, according to product strategy
or when such changes were requested. This priggiting at both organisations was a
dynamic adaptatioof their product planning practice and an impdrtagile method

fragment.At both organisations, these were mutually acakptiaptations.

The business value project is a critical agile éatsgn factor, providing development
flexibility for both organisations and allowing ftireirresponsive behavioun a

market-driven environment (Sherehiy, Karwowski, &yer, 2007)This adaptation

309



factor enables them to deliver high value feataording to their business objectives;

existing customer preference or new market demands.

The above analysis highlights business value pregea critical agile adaptation factor
to deliver high value features at the marketpl&oe.this reason, the legacy systems
development adaptation factor in Fitzgerald’s ()%8@Baptation framework is modified

to incorporate business value project as a sulmféEtgure 75).

Figure 75 Sub-factor for legacy systems development

Profile of development
environment

In-house development
- Team approach
- Technical expertise
- Domain knowledge

Size of IS department
- Functional setup
- Informal engineering roles

Short project duration
- Short development cycles

Legacy systems development
- Business value proie

Responsible autonomy

Productivity-rigor trade-off

6.3.5 Responsible autonomy
This factor enables adaptation of their agile appihato make engineers fully

responsible for product delivery. Analysis of datdlected from Akldevelopment and
Meldevelopment suggests that full empowermentadaltorthat drives their agile

approach adaptations for full engineer respongytiidir feature delivery.

6.3.5.1 Full empowerment

At Akldevelopment and Meldevelopment, engindelegationwas adynamic
adaptationof their agile product development environmentr{@sekaran, 1999).
Initially, engineers were delegated for projectplimg and monitoring including agile
process improvements, having full empowerment gjguts. As described by Duguay,
Landry, & Pasin (1997), a key agile developmerit isdseam empowerment. This level
of engineer empowerment makes agile developmeietreift from other development
approaches. Engineer empowerment is an importatdrféor theirhigh team
performanceandis an importanagile method fragmerfulich & Weber, 1996).
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However, engineers at both organisations do nagmgsplementation priorities, but
they are delegated negotiate them for technical reasons. Prioetyirsg for
implementation is a business decision (market-djividence, the full engineer
empowermentvith agile development is tied with thasksthat define the software
engineering roles at project level (Sherehiy, Kamski, & Layer, 2007). Full
empowerment is a critical agile adaptation factotrst engineer delegation at project
level can be adapted. This adaptation ensuresiéta&ions made at development level
do not impact business goals and objectives o are not solely being made

based on engineering perspectives only.

With this engineer delegation practice at Akldepehent and Meldevelopment,
development teams now have lastherenceo authorityand morecontrol where
engineers make quicker decisions since gpntaneously collaborate deal with
project issues and problems (Dyer & Shafer, 200B¢se delegations make them

responsible for timely deliverables and qualitylo# features.

Both organisations adapted full empowerment pradtith awider span of contrglat
Akldevelopment engineers can re-negotiate stoykatimates during their
sprint/iteration planning meetings (Sherehiy, Kanski, & Layer, 2007). At
Meldevelopment, engineers provide task estimatesglthe design phase; some tasks
are poorly estimated, these are mostly underestondihey had dynamic adaptation

of this practice where the on-site customers coliate to re-estimate, if they feel that a
task is under-estimated. At both organisationsreheegotiation practice iategrative;
awin-win situationfor engineers and on-site customers (Lewicki, Ba% Saunders,
1995). For both, this re-estimation practice isaportant agilenethod fragment
enabling more accurate estimates. At both orgaarsatthis was anutually accepted

adaptation.

Re-negotiation practice in agile development emnment is critical to enable effective
team effort in a market-driven environment involyiengineers, management and other
functional units. Hence, full empowerment is aicait agile adaptation factor so that
engineer delegation at project level is adaptet vatnegotiation practice for ensuring

organisation-wide development support.
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Anotherdynamic adaptatioof the full empowerment practice allowing engirsser
wider span of control is that the engineers areghitked with hiring of new engineers

for their team at both organisations. This mutuattgepted adaptation makes them
responsible for selecting the best candidate; iddals who they think are most capable
of swiftly adopting their agile culture for softveadevelopment. At Meldevelopment,
engineers are also delegated with product ownetshidp further research to improve
their products. Full empowerment is a critical agilaptation factor so that engineer
delegation is further adapted, making them fullycamtable for product development

and delivery.

The above analysis highlights full engineer empomet as a critical agile adaptation
factor to make them accountable for deliveringudesd. For this reason, the responsible
autonomy adaptation factor in Fitzgerald’s (1998 @ation framework is modified to

incorporate full engineer empowerment as a sulofg€tigure 76).

Figure 76 Sub-factor for responsible autonomy

Profile of development
environment

In-house development
- Team approach
- Technical expertise
- Domain knowledge

Size of IS department
- Functional setup
- Informal engineering roles

Short project duration
- Short development cycles

Legacy systems development
- Business value proiec

Responsible autonomy
- Full engineer empowerment

Productivity-rigor trade-off

6.3.6 Productivity and rigour trade-off
This factor enables a highly productive productedepment environment without

compromising rigour. Analysis of data collectednfrékldevelopment and
Meldevelopment suggests that both productivity mgolur (for quality) are critical in
their agile development environment, having toold practices (to enhance team

productivity and quality) as a sub-factor.
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6.3.6.1 Productivity

At both Akldevelopment and Meldevelopment, theiteagrork teams adopted practices
and tools to enhance team productivity. Their dgwalent effort is team-based rather
than separate individual efforts where productiistyneasured based on their team
effort. This removes competitive behaviour whiléogaing the collective behaviour
required for their market-driven product environitseiT his practice to measure
productivity based on team effort makes agile dgwelent different from other
development approaches. Team effort is an imposatgifé method fragmerior both

organisations.

At both organisations, productivity is measuredirgiaheir release commitments. In a
market-driven environment, strategic releases enaalrket leadership. Thielivery
performanceof their agile work teams determines their prootgt (Ward, Bicklord, &
Leong, 1996). At both organisations, the agileksteams continuously deliver their

release commitments; this reliability measuresatlilee work team’s productivity.

A key practice for delivery performance at the wvganisations is their short
development cycles, providing the measure of ttheliveryspeed (at Akldevelopment-
weekly sprint cycles and at Meldevelopment- two kixe@eration cycles). In agile
development environment, the short developmeniesydétermine the productivity

capability of development teams.

At Akldevelopment, they target practices such amsplanning, team work area and
co-location, pair programming, minimum design, godd tool support to enhance their
team productivity. At Meldevelopment, they alsayiriteration planning and good tool
support practices to enhance their team produgtidibwever, they also target good

project visions; the likely reason being that themjects are more fluid in nature.

These practices at two organisations are adapti&emerative rulegHighsmith,
2002). At both organisations, this wasitually accepteddaptation.

This generative rules practice wadyamamic adaptation anadn importantgile method
fragment At Akldevelopment, they have rules such as aactiffe sprint plan, which
clearly states the stories the team commits towveleliThe team work area and co-
location practice ensures that all team membersaheir team work area, requiring

being (physically) in this area for their enginegrhours. The pair programming
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practice has a driver and navigator rule for a fmaremain focused on their task. At
Akldevelopment, they adapted their story sizingcpca with agenerative rulestories
to be sized to be no more than two days for imphaaten, enabling more stories to be

delivered.

At Meldevelopment, the rule of an effective iteoatiplan clearly states the tasks
committed to be delivered. The practice for goaa smpport ensures that their
engineers do not wait for long to find broken bsijlthe rule is that they must have
multiple build systems. The practice of good prbjgsion has a rule which requires the
product development managers to thoroughly comnatmithe vision plans at
development level. Both organisations also adaibteid tool support used to create

backlogs to have a more productive one.

The above analysis highlights tools and practica astical agile adaptation factor to
enhance team productivity in a market-driven prodievelopment environment. For
this reason, the productivity and rigour tradefafftor in Fitzgerald’s (1998) adaptation
framework is modified to incorporate tools and pics as a sub-factor (Figure 77).

6.3.6.2 Rigor: quality

Akldevelopment and Meldevelopment have rigorousrtggrocedures with theagile
developmento ensure thaighest qualityfor new features (Duguay, Landry, & Pasin,
1997). Agile development does not comprise produelity (Yusuf, Sarhadi, &
Gunasekaran, 1999).

At both organisations, most of the testing and itppaksurance tasks are incorporated
within their development function. Their developrnenvironments are adapted with
new technologiewhich allow automation of these tasks in theirrskdevelopment
cycles, giving thenagility for frequent releases (Duguay, Landry, & Pasi®7)9
Acceptance testing prior to major releases is doapually, giving a real user
perspective to enhance the quality of their prodaca market-driven environment,

quality of products is another critical factor, ensg market leadership.

Tools that ensure quality of their products includesion control systems (VCS) that
allow for automation of a source code repositortheir products, new features, and

simulated features (for trialling at client sitea)itomated trigger systems for running
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various tests and regression tests, automatechcanis integration and build systems;
and automated testing systems- code style tegtdests and systems tests (acceptance
tests). As described by Spinellis (2005), adopangCsS is an important technological

improvement for software development.

These tools also support both organisations’ tege development (TDD) practice;
TDD too is adynamic adaptatioof their agile development environments. Both
organisations adapted with an automated testimgeweork for a better performance; a
XUnit testing framework is made available for erggrs to write unit tests.

Both organisations also adapted with Integratedel@ment Environment (IDE) tools
for development. An IDE provides technologies sasltode editors, compiler and
build automation tools for implementing and runnumgt and acceptance tests on
development machines (Chen & Marx, 2005). Theseldgwment tools enable

implementation speed and also ensure the qualiiyadfires.

At both organisations their agile work teams adapieir acceptance and unit testing
practices. At Akldevelopment, they adapted Selenfacceptance) tests with Java code
rather than HTML code for refactoring purposes,noving quality attributes for higher
performance of Selenium tests. They also adaptiédests with mutation testing,

checking the quality of their unit tests.

At Meldevelopment, they adapted their testing pcactvith manual tests to ensure the
quality of their products; some unit tests canr@abtomated. The acceptance test is
adapted to be done by proxy-customers to delivgrdriquality products. At both
organisations, these wemautually acceptednddynamic adaptationgnd additions to
their agile method fragments.

At Akldevelopment and Meldevelopment, trade-offnmimised between productivity
and rigour. With their agile development scopéestrade-off; the lowest priority
stories or tasks may not be implemented.

The above analysis highlights tools and practica astical agile adaptation factor to
deliver implemented features in short developmgales, enhancing product and
guality in a market-driven product development emwviment. For this reason, the
productivity and rigour trade-off factor in Fitzgdd's (1998) adaptation framework is

modified to incorporate tools and practices astafaator (Figure 77).
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Figure 77 Sub-factor for productivity and rigour

Profile of development
environment

In-house development
- Team approach
- Technical expertise
- Domain knowledge

Size of IS department
- Functional setup
- Informal engineering roles

Short project duration
- Short development cycl

Legacy systems development
- Business value proiec

Responsible autonomy
- Full engineer empowerment

Productivity-rigor
- Tools and practices

6.4 Overt factors

The cross-case analysis of the overt factors isprawided: project management:
improved visibility, reduced risk; reduction of waty and complexity; economic- skill
specialisation and division of labour; epistemotady transfer of knowledge, template
for inexperienced developers, and learning from pegects; and facilitation of

intercommunication among developers.

6.4.1 Project management
This factor enables adaptation of their agile appinato improve visibility and to reduce

development risks.

6.4.1.1 Improved visibility
Akldevelopment and Meldevelopment adopted fiveedéht levels of agile planning;
vision, roadmap, backlog, sprint and daily plarw. both, these planning practice were

extremely importanagile method fragments.

At Akldevelopment and Meldevelopment, the visioarpprovides project visibility at
functional levels; management, business and denedap For both organisations, the
vision plan establishesstrategic visiorof new features organisation-wide (Sharifi &
Zhang, 1999). As described by Smits (2006), a prbdigion plan is amongst the 5

different levels of agile plans.
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Both organisations use a collective decision makimgroach (Akldevelopment has a
product strategy group and a steering committeéevitheldevelopment has a product
planning team) to allocate development projecteth@s vision plans. The members
are representatives of different functional teafiey collaborate and communicate

within their units, creating visibility of proposdeatures.

Both organisations use on-site customers to comeatewvision plans. This cross-
functional collaboration makes projects more visial the development level. The
engineers have support to gain a better understgrdihigh-level requirements. The
on-site customer is a major factor in providing lempentatiorspeed with agile

development when compared to other approaches.

This vision planning artefact identifying proposadovations is developed based on
consultation with clients and industry and thromggrket research, including having
internal inputs (sales, marketing and developmamttions). The vision plan enables
both organisations to ascertain the business \alteatures, enforcing organisational
learning behavioufor effectivestrategic decision makin@'usuf, Sarhadi, &
Gunasekaran, 1999). Vision planning is a criticpleapractice, enabling strategic
project decisions. This planning practice instatiafidence for making funding
decisions and also enables learrangongst the key stakeholders of innovations,
providing a better project clarity organisation-eid

At both organisations, the vision planning practieeldynamic adaptations
Akldevelopment adapted it by creating the prodtrettegy group, steering committee
and product analyst roles while Meldevelopment gethproduct manager roles with
technical skills and with product development mamagles. At both organisations,

these werenutually accepteddaptations.

Most importantly, both organisations hadaptive performanct® successfully use this
practice (Pulakos et al., 2000). Their managemeatam@remotional adaptatiomo

have goositivereaction and accept employee participation inegjiatdecision making
(Allworth & Hesketh, 1999). Their agile work teamm@de acognitive adaptatiorio
become product focused (Allworth & Hesketh, 19%9)gineers provide business cases
for proposed innovations and enhancements - theg sosting problems to determine
product expansions. The business function (salésrerketing) also madmgnitive

adaptationhaving a better coordination to deliver improverseartd additions that
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they promise to clients. Hence, the vision plaa csitical agile adaptation factor for

both organisations.

The vision plan makes agile development differeonf other approaches, enhancing
project clarity. For this reason, the project mamagnt: improved visibility factor in
Fitzgerald’'s (1998) adaptation framework is modifte incorporate product plan

(vision) as a sub-factor (Figure 78).

At Akldevelopment and Meldevelopment, the shortedepment cycle plans are other
artefacts that provide clear visibility of project$is plan provides regular and frequent
information on features that will be implementedhe next cycle and also enables
provision of weekly or two weekly implementatiorpogts on project status for the
stakeholders. At the work team level, the planrtyeshows the team deliverable for a

short development cycle.

Thisshort range planningshort cycle planning) practice allows swiftly deg with

requests for change to story priorities for implatagon (Tersine & Wacker, 2000).
This plan provides flexibility to quickly modify during short development cycles.
Changes are easily made since the short cyclesstofis small number of features

that are easily reshuffled.

The short development cycle plans provide bothmsgdions with project visibility.
First, their agile work team plans for the nextrslogcle a few days before its start,
usually on the last day of their current iteratibhey have an accurate picture of their

development capacity for the next cycle and acogigimake delivery commitments.

Second, this planning is a collaborative efforgiaeers take part as a project team
This effort enables a collective perspective oesiand estimates of features. This
reassessment improves sizes and estimates ofdsaflre collaborative effort ensures
teamcohesivenesinterdependencecceptanceindownershipof the short
development cycle plans (Forsyth, 1990).

Third, it is a cross-functional effort, involvingegotiationswith on site customers. At
both organisations, they use this approach to ml&nuine resolutiongjriven bytrust
and openneswm get the best possible sizes and estimates tafxdefor both parties
(Stevens & Campion, 1994). For these reasons, snage planning practice is critical

for providing project visibility not only at devgiment level but also organisation-wide.
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The short development cycle planning practice makge development different from

other approaches.

At Akldevelopment and Meldevelopment, they madly@amic adaptatioim relation

to their short cycle planning practice. They baflated with a planning poker game
enabling the committed estimates to be well thoughtoy the team (Greening, 2002).
As described by Molgkken-@stvold & Haugen (200fis approach provides more
realistic estimates while reducing the impact aiglocomparisons. Adapting estimation
practice to provide reliable estimates is criticahgile development, since other
stakeholders plan their work based on dates thieemgmted features are expected to be

available. At both organisations, this wastually accepteddaptation.

Akldevelopment had a few othdynamic adaptationto their short cycle planning
practice. Their development priority setting mettmad high, medium and low
classifications. They adapted to avoid assigningstries with the same priority.
Their short development cycles now are quickerdao.pAkldevelopment also had
anotherdynamic adaptatiomo their short cycle planning practice. The stestimates
are now provided in points rather than hours wiagpeint is equivalent to an ideal day.
This approach for estimation allows for a buffer donsidering technological issues

with story implementations making their estimateg@naccurate and achievable.

Hence, short cycle planning is also a critical@gilaptation factor to improve project
visibility organisation-wide. For this reason, {h®ject management: improved
visibility factor in Fitzgerald's (1998) adaptatibramework is modified to incorporate

project plan (short cycle) as another sub-factayyie 78).

6.4.1.2 Reduced risk

Both Akldevelopment and Meldevelopment have thein anique issues and risk
factors that impact their development projectsARldevelopment, these are unfamiliar
technology, outdated backlog plan and missing @utgriority story implementation,
while at Meldevelopment they are unclear scopejyerbquality and inaccurate
estimates. For both organisations, the agile agprpeovides them with flexibility to
deal with these risks. They both matigmamic adaptationthroughgenerative ruledy

adapting their development environment with nevcticas (Highsmith, 2002).
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For both organisations, inaccurate estimates ageobtheir risk factors.
Akldevelopment adapted with the ‘spike’ practiceinae-boxed approach for learning
and researching stories with technological infllesn@dt Meldevelopment, they adapted
with a re-negotiation practice to provide realiggtimates, allowing buffering an

estimate if it appears to be an underestimate.

There are other instances for both organisationsioiggenerative ruleso counter
their unique issues and risk factors. Akldevelophies a rule to re-evaluate product
backlogs; over time with new knowledge and infolioratthis practice ensures the
accuracy of size and estimate of stories. Meldgrekmt, to establish a stable vision,
has a rule requiring doing only “sufficient enougitanning for high-level
requirements, helping to avoid incurring high cafisturns out to be a low value or

unwarranted feature.

Meldevelopment also has another rule requiringraergineering individual to test
implemented features to ensure quality. At Akldepehent, they have another rule to
invoke a shorter sprint cycle (less than one weaekimplement missed out low priority
stories to enhance the product value. With botlamiggations, these were their other

unique issue and risk with product development.

At both organisations, these adaptations to deél their unique issues and risks
required theesponsive behaviowf their agile teams. These adaptations weuéually

acceptecdat both organisations.

Agile development provides both organisations teeilbility to adapt their agile
approach with relevant practices to deal with theigue issues and risks. This
flexibility to adapt with new practices makes agllevelopment different from others.
Hence, the project management: reduced risk factéitzgerald’'s (1998) adaptation

framework is modified to incorporate unique issis&/as a sub-factor (Figure 78).
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Figure 78 Sub-factors for project management

Overt factors

Project management: improved visibility
-Product plan (vision)

-Project plan (short cycle)

Project management: reduced risk
-Unique issuef/risk factors

Reduction of variety and complexity

Economic:division of labour and skill specialisatio

Epistemological: transfer of knowledge, template fo
inexperienced developers, learning from past pioje¢

Facilitation of intercommunication among
developers

6.4.2 Reduction of variety and complexity
This factor enables adaptation of agile approathesduce variety and complexity

with their development projects.

At Akldevelopment and Meldevelopment, the roadmmalgase and daily planning
practices are key part of their agile developmertrenment. Thesenethod fragments

enable agile work teams to reduce the variety anapdexity of their vision plans.

Akldevelopment’s roadmap plan covers a year, whiah a collection of likely features
and their market release dates. In contrast, Meldpment’'s roadmap plan includes
features up to eighteen months ahead. Due to deredict lines and smaller
development capacity, they have a bigger roadmap tol add new innovations to their

product suite.

The vision plans contain the high-level featuresing the high-level features and based
on the roadmap plan, release backlogs are creEteibacklog planning practice is a
key agile method fragmerthat gives both organisations implementation glarit
Meldevelopment also has a design phase as an iampadile method fragmerior this
purpose. This backlog planning practice makes alglelopment different from other

approaches.
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The backlog creation enables the reduction of tysaeiad complexity of the high-level
features. These features are split and sized fot@s or tasks for implementation. The
reduction of variety and complexity is further amhed through setting priorities for
their orderly implementation, creating a releaseklzsy. Priority setting is a critical
agile practice to deliver appropriate features maaket-driven environment where the

requirements and customer preferences change frégue

Due to low value or time factors low priority tasksstories may not be implemented.
At both organisations, this priority setting praetis adapted to determine the highest
value features. At both organisations, this wagreathic adaptation and importaagile
method fragmen®Priority is critical toeliminate wastagehave implementation
flexibility and to maximise the development speddrinozi, 2001) in agile

development environment.

This adaptation at both organisations wagually acceptedequiringresponsive
behaviourof their agile teams to decide this adaptatiohiyeeng features according to
business goals and objectives.

Hence, backlog planning is a critical agile adaptatactor for reduction of variety and
complexity of vision plans (high-level requiremeéntsor this reason, reduction of
variety and complexity factor in Fitzgerald’s (192®laptation framework is modified
to incorporate product plan (backlog) as a subefa@tigure 79).

At Akldevelopment and Meldevelopment, the reducttbnariety and complexity of
short development cycles is achieved through thealy plans (scrum planning and
stand-up meetings). Short development cycles (spritteration cycles) are used to
implement a release backlog (sprint/iteration bagkl At Akldevelopment, scrum
planning meetings are focused sessions that hageagenda and are time-boxed. At
Meldevelopment, thiagile method fragmeritas an informal structure. This daily

planning practice makes agile development diffefiemwh other approaches.

At both organisations, they madgnamic adaptation® their daily planning meetings,
adapting to address implementation issues ratherttie implementation status of
stories. There is no value in providing implemebotastatus as the co-location in the
team work area provides daily progress status.nemeformat enables an immediate

team awareness and swift action to fix implemeotaissues.
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Akldevelopment and Meldevelopment made anotlyeiamic adaptationf their daily
planning meetings. At Akldevelopment, due to thimubled development capacity they
adapted to having it in their sub-teams if theyeven different projects or on distant
parts of projects. Meldevelopment adapted to havg dlanning meetings on as needs

basis.

At both organisations, these adaptations weuéually acceptednd required
responsive behaviowf their agile teams to decide these adaptations.

Daily planning for story or task implementatioraisother important agile adaptation
factor for reduction of variety and complexity @it or iteration backlogs. For this
reason, the reduction of variety and complexitydam Fitzgerald’s (1998) adaptation

framework is modified to incorporate project plaai(y) as a sub-factor (Figure 79).

Figure 79 Sub-factors for reduction of variety &odnplexity

Overt factors

Project management: improved visibility
-Project plan (vision)

-Project plan (short cycle)

Project management: reduced risk

- Unique issuefrisk factors

Reduction of variety and complexity
-Product plan (backlog)
-Project plan (daily)

Economic: division of labour and skills specialisat

Epistemological: transfer of knowledge, template f]
inexperienced developers, learning from past ptej¢c

(=]

Facilitation of intercommunication among
developers

6.4.3 Economic: division of labour and skill specigation
This factor with its sub-factors enables adaptatibthe development environment to

allow business contribution at development level achieve a general skill set to

swiftly deliver new features.

6.4.3.1 Economic: division of labour

At Akldevelopment and Meldevelopment, the on-sustomer roles enable business
function contribution at the development level. San-site customer role adaptation
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created a division of labour within the developmiemmiction with business and software
engineering roles. These are generalist typesle$ rperforming a wide variety of

tasks. This was dynamic adaptatioof their agile development environment.

At both organisations, this adaptation requiaedptive performance behaviour
Individuals required adapting with interpersonallsko collaborate on each others’

functional tasks to implement features.

At both organisations, the business role (on-sisgamer) is the hub for thexternal
communicatiorof their work team’s project status (Ancona & Greddl, 1992), liaising
with their product management, sales and markégiags about implementation
priorities and availability of implemented featur&multaneous sales and marketing
activities are possible, increasing both orgaroseti capability for marketingpeed
(Sarin & Mahajan, 2001).

Through this division of laboutimely product expertise and knowledge is provided to
the engineers. This engineer support is a majdorfdlcat contributes to their work
team’sperformancg Cummings, 2004; Ancona & Caldwell, 199R)cluding their high
team performance imnovation (implementation) capabiljtguality, delivery and
planning(Edmondson & Nembhard, 2009). At both organisatitims division of

labour also enables the business function to mapmagkict development, requiring on-
site customers to adapt their product managemsks taith project management skills.
The business contribution for product developmestd major economic impact.
Quiality, acritical issueis immediately evaluated and fixed on a daily beaiker than

costly fixes at the end of projects (Jassawallaa&Hital, 1999).

Another major economic impact through such divissbtabour is that the specialist
project management role is no longer favourabld@h organisations’ product
development. Througadaptive performance and proactivifyroject management is a
shared task between the business and engineelasy ro

At Akldevelopment and Meldevelopment, the on-sitstomer performs in multiple
roles at development level; product and domain gxpaality assurance engineer, and
project manager. This is a generalist role withah#ity to do a wide variety of tasks
that provides the speed for decision making at logveent level.
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At both organisations with division of labour, teevasa dynamic adaptatioof the
engineering roles. These roles now perform taséscasted with project management,
analysis, development and testing. This is achi¢hreigh engineers performing in
multiple roles througladaptive performance behaviowkll these adaptations at both
organisations wermutually acceptedlhe engineering roles have an economic impact
at both organisations where specialist testingm@ogect manager roles are no longer

required. They still deliver quality as expected.

This division of labour makes agile developmentedént from other approaches where
generalist skills are a critical agile adaptatiactér for having economical product
development. For this reason, the division of laldaator in Fitzgerald’'s (1998)

adaptation framework is modified to incorporateegatfist as a sub-factor (Figure 80).

6.4.3.2 Economic: skills specialisation

At both organisations, their agile work teams addptith specialist roles. These
specialist roles are an importagile method fragmerand adynamic adaptatioof
their development function. However, these rolessapport roles for engineers,
collaborating on development tasks to enhance eegshskill sets. This support role

adaptation at both organisations wastually accepted

The agile tester is a supportive role that helggrezers and on-site customers to deal
with quality assurance issues up-front on a daalsi®s They also coach engineers on
quality assurance skills. At both organisationsleagsters help engineers to minimise
costly after-release fixes. At Akldevelopment, tisability engineer is another of their
support roles that up-skill the software enginéerdeal with the usability issues of
features up-front, on a daily basis. Engineersiredadaptive performance behaviour

to learn new skills.

Hence, support roles is a sub-factor associateddbreomic: skill specialisation factor,
providing coachingo enhance skills adaptations of both organisatidegelopment
functions to enable an economical product developrevironment. For this reason,
the skill specialisation in Fitzgerald's (1998) ptiion framework is modified to

incorporate support roles as a sub-factor (FigOje 8
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Figure 80 economic: division of labour and skilesjalisation

Overt factors

Project management: improved visibility
-Project plan (vision)

-Project plan (short cycle)

Project management: reduced risk

- Unique issue/risk factors

Reduction of variety and complexity
-Product plan (backlog)
-Project plan (daily)

Economic: division of labour and skills specialisat
-Generalist
-Support roles

Epistemological: transfer of knowledge, template fq
inexperienced developers, learning from past ptejdc

Facilitation of intercommunication among
developers

6.4.4 Epistemological role of methodology
At both Akldevelopment and Meldevelopment, thigdaavith its sub-factors enabled

adaptation to allow learning in their product deyghent environments.

6.4.4.1 Adapting the learning practice for transferof knowledge

Akldevelopment and Meldevelopment adopted agiletpreas of teamwork and
collaboration for learning and transfer of knowled@hese agile practices include on-
the-job training where individuals learn new skilisough task sharing.

This was further adapted by both organisations migmtoring practices for graduate
engineers where a graduate engineer pairs withiarsengineer for a period of time.
This practice shapes a graduate into an innovatigeaccomplished engineer to serve
future organisational needs. At both organisatiansgxpert engineer exposes the
unique development situations and provides guidérgeroblem solving, developing a
graduate engineer’s development expertise. Thasderding to Schwaber & Beedle
(2002) that senior agile professionals must trauh @entor junior or less skilled

individuals.

Both organisations also adapted with support r@@assite customers, usability
engineers and agile testers), providing on thetfj@ining for engineers to develop other
skills needed for their projects. These adaptatiaemutually acceptedt both
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organisations. The on the-job training practice wdgnamic adaptatiof their agile
development environment and an imporiagite method fragmenkost importantly,
the engineers have swiftly developed multi-skitioigh theiradaptive performance

behaviour

6.4.4.2 Adapting template for inexperienced devel@ys

At Akldevelopment and Meldevelopment, their agitagtices of teamwork and
collaboration to learn and transfer knowledge vadse adapted with a template for
inexperienced developers. This adaptation at bafhresations involved incorporating

tutorials (off-job training) for new recruits todn about the product domain.

This dynamic adaptatiosupplemented their on the-job training practidee T
responsiveéoehaviour of both organisations’ agile teams ezthtithem to decide this
adaptation of their on the-job training practiagilitating quick integration of new
recruits into development teams. This off the-j@bting practice minimises the impact
on team performance due to the diversion of theosemgineer’s effort towards
training and it also ensures that new recruitsrareediately productive. This

adaptation wamutually acceptedt both organisations.

6.4.4.3 Adapting the practice to learn from past pojects

Both Akldevelopment and Meldevelopment adoptedatite practice for regular
reflections to learn from projects as a way to Ineeonore effective. This learning helps
to improve team performance and enables them te teekdevelopment approach

more effective on projects.

They both adapted their regular reflection practidddevelopment adapted with an
additional monthly project review meeting with theeekly sprint reviews to
determine any emerging scope while Meldevelopmeapged with two weekly
reflection meetings for complex projects with th@flection meetings for releases.
This was adynamic adaptatiomand importanagile method fragmerior their product
development environment. Both have to adapt toicoatsly learn to become better at
delivering quality products. This adaptation wastually acceptedt both

organisations.
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At both organisations, these practices contriboitté high team performances. The
engineers have the authoritydeal with project implementations issues. Thayeh

responsiveandproactive behaviour#o identify and creatively solve any project issue

Adapting learning practices is also critical inlagievelopment to deliver features
swiftly. Hence, the epistemological role of methlodyy factor in Fitzgerald’'s (1998)
adaptation framework is also relevant for agileedlepment.

6.4.5 Facilitation of intercommunication among deviepers
At both Akldevelopment and Meldevelopment, thisda@nabled adaptation to allow

effective interaction in their product developmenvironments.

At both organisations, their agile work teams addphe agile practice of face-to-face
interaction and communication. This practice wasgrortantagile method fragment
in their development environment. The face-to-fateraction practice makes agile

development different from other approaches.

This requiredadaptive performance behaviotar interpersonal adaptation by the
engineers, allowing spontaneous collaboration &ir ttevelopment environment. As
such, they get immediate responses to any reqoelelp, easy and instant access to
the required information, and quick collective d#mn making to solve issues on the
fly. The face-to-face interaction at both organ@a is achieved through co-location
and an open workspace. Both organisations haveaaidd their on-site customers,
product managers, engineers, support roles (usalatiile testers, and technical
writers) and the external leadership (the teamaiiif). These are the key stakeholders
that collaborate and work with one another on & dxisis to develop products. They
all have some critical domain or technical inforimaf co-location makes it easier and

quicker for others to access it.

At Akldevelopment and Meldevelopment, an open wpake enables co-location,
creating awareness of the physical presence ofo#me motivating for immediate
collaboration. The workspace and co-location aieimportantagile method fragments

for their face-to-face interaction practice.

The open workspace and co-location practices dangiimmensely to their delivery
speed; the informal coordination is faster and nadfective, information required to
solve issues is within their open workspace andyeascessible for everyone, the
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degree of cooperation is hugely enhanced, andailtklping culture - any request for
help is immediately responded to. Most importarttig, status of daily progress is

visible to the entire team.

The workspace was adapted to co-locate sub-teathsimown area within the open
workspace (Akldevelopment uses clusters while Medtigoment uses partitions). This
enhanced the informal coordination within the sedrts while minimising the noise
levels from one sub-team impacting the others. dpren workspace was also adapted
with tools and resources such as whiteboards, efmigrds and meeting rooms,

encouraging effective interaction and collaboration

For both organisations, the meeting rooms are th& productive resource for
collective sub-team discussions, preventing infgroms from the other sub-teams
during important discussions. The clusters andtpmars, whiteboards, noticeboards and
meeting rooms werdynamic adaptationef their open workspace and are important
agile method fragmentsontributing greatly to their high team produityivThese
adaptations wermutually acceptedt both organisations.

Hence, open workspace is a critical factor for eeimg effective face-to-face
interactions in an agile product environment. s teason, the facilitation of
intercommunication among developers factor in taffl’s (1998) adaptation
framework is modified to incorporate open workspase sub-factor (Figure 81).

Figure 81 Sub-factor for facilitation of intercomnication among developers

Overt factors

Project management: improved visibility
-Project plan (vision)

-Project plan (short cycle)

Project management: reduced risk

- Unique issue/risk factors

Reduction of variety and complexity
-Product plan (backlog)
-Project plan (daily)

Economic: division of labour and skill specialisati
-Generalist
-Support roles

Epistemological: transfer of knowledge, template fi
inexperienced developers, learning from past ptejgc

Facilitation of intercommunication among
developers
-Open workspace
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6.5 Covert factors

The cross-case analysis of the covert factorsusprovided: comfort factor, legitimacy
factor, aura of professionalism, confidence fachodit trail and raise the profile of IS

department.

6.5.1 Comfort factor
This covert factor is an important agile adaptatextor at Akldevelopment and

Meldevelopment to minimise individual burn-outsdmjapting their agile development
environment with human resource practice. Cledhig, factor is related to one of the
agile principlesfor software development, thagjile processes promote sustainable
development. The sponsors, developers, and useufdsbe able to maintain a constant
pace indefinitely.This was the main driver for tldynamic adaptatiowf their agile
development environment withgenerative rulea 40 working hour week for

engineers.

This adaptation through a human resource practifierees a development regulation
that minimises individuaburn-out(Babakus, Cravens, Johnston, & Moncrief, 1999),
providing a comfort factor for the engineers. Thenlan resource practice is an
importantagile method fragmertt both organisationsvhere this regulation enables
high team performance. The engineers through higtiyztivity meet their release
deadlines without working long hours or weekendsM&ldevelopment, on very rare

occasions they have worked extra hours, which was with their previous process.

Preventing engineer burn-outs is critical in agéeelopment, contributing towards
high enthusiasm and motivation for teamwork throbmjin-levels of engineer
interactions(Jackson & Schuler, 1983). At both organisati@mgjineers consistently
provide fullin-role (functional tasks) anelxtra-role (cross-functional tasks) efforts to

contribute to their collective team performaribemerouti, Verbeke, & Bakker, 2005).

At both organisations, the human resource pratticiétates very low levels of
engineembsenteegFirth & Britton, 1989), contributing to continusuelivery of their
short cycle commitments even when they have redtiedsprint/iteration duration to
the shortest possible cycle time. They have ale@ased their quality and quantity
targets by regularly achieving zero-defects wilbases and are able to implement more

330



stories/tasks in short cycles. Having the abilitgét to the marketplace ahead of

competitors on a continuous basis is critical faimtaining the product leadership.

This human resource practice also provides engneith the opportunity for quality
time away from their agile work environment, havirajancedvork and home
environments (Hall, 1987). This is a critical factchich reduced thestaff turnover
(Jackson, Schwab, & Schuler, 1986), helping botfaoisations’ agile work teams to
retain andattract high calibre engineers (Podsakoff & MacKenzie, )99 his human
resource practice enables both organisations ekl dynamicore competency,
requiring local development experiences and tawitkedge to continue implementing

new innovations.

Hence, human resource practice is a critical facioachieving sustainable
development in an agile product environment. F risason, the comfort factor in
Fitzgerald’'s (1998) adaptation framework is modifte incorporate human resource

practice as a sub-factor (Figure 82).

Figure 82 Sub-factor for comfort factor

Covert factors

Comfort factor
-Human resource practice

Legitimacy factor

Aura of professionalism

Confidence factor

Audit trail

Raise profile of IS department

6.5.2 Legitimacy factor
This covert factor is an important agile adaptatextor at Akldevelopment and

Meldevelopment for achieving effective cross-fuantl collaboration. This factor
relates to one of thagile principlesfor software development, thiatisiness people and
developers must work together daily throughoutptgect. At both organisations, they
haveagile method fragmentbat integrate the business and development fumgti

efforts to develop their products.

At Akldevelopment and Meldevelopment, for their in@ss functions this is a

legitimate approach because they manage the prdduetopment, test quality as
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features are developed, can easily change implati@mipriorities, have real-time
implementation status, have short cycle builds [@mgnted features in a
sprint/iteration release cycle) to show new innmreg to potential clients, and have
simulated visions to test viability of proposedanations. These are some of the key
benefits that an agile approach provides theirrass function for them to identify and
deliver strategic products, providing legitimacy foeir agile approach. Hence,
business benefits are critical to gain organisatwate support for agile development.
As such, both organisations have full-time businegslvement in product

development through the on-site customers.

For the engineers, the dynamism in their role githesn a wide variety of tasks. At both
organisations, engineers make contributions inegjra decision making, have early
knowledge of innovations, have full-time busineggport, negotiate schedules and plan
their own work, carry out tasks as a team, leaiilssknd knowledge from one another,
and make decisions about tools and improvemeriteiodevelopment practices. These
benefits are critical to gain their support forlaglevelopment, providing legitimacy for
their agile approach. At both organisations, thgireer benefits are achieved through
theiragile method fragmentuch as the engineering roles, team effort and

empowerment.

At both organisations, agile development is a legite approach for the management.
With their agile approach, projects have a cleairmss value for them to get
innovations much quicker to the marketplace ang tiae strengthened their product

development capability.

These benefits are achieved through thgite method fragmentuch as product
planning (at Akldevelopment- strategy group, steggommittee and at
Meldevelopment- product planning team), shortezasé cycles, and dynamic core
competency. Thesagile method fragmentzrovide legitimacy for their agile approach.
At both organisations, cross-functional collabamatbetween their three functional
units is facilitated by the agile approach, prongistrategic benefits for their functional

activities.

Both organisations provide bonding activities tlglogocial events (documented with
in-house development under organisational facldrg social interactions encourage a

shared belief and trust in their ability to achiéwmgh value features and to acquire a
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mutual understanding of one another’s needs. Thi@ldateraction is an important
agile method fragmentreating aocial capital(Tansley & Newell, 2007) through
which their cross-functional agile work teams adagiecome a cohesive unit. Social
capital is the connections established throughaseeients.

The legitimacy factor is also a reason behind tegpon of appropriate agile method
practices and their adaptation through organisatiand overt factors. Hence, any
adaptation to achieve new or improved method fragsmust be mutually acceptable
and beneficial for the functional teams, withouhging any disadvantage to each of
them. The organisational-wide acceptance is aatitactor for gaining support for
agile development. For this reason, the legitinfacyor in Fitzgerald’'s (1998)
adaptation framework is modified to incorporateamigational-wide support as a sub-

factor (Figure 83).

Figure 83 Sub-factor for legitimacy factor

Covert Factors

Comfort factor
- Human resource practices

Legitimacy factor
- Organisationalsiddeacepfrnoes

Aura of professionalism

Confidence factor

Audit trail

Raise profile of IS department

6.5.3. Aura of professionalism
The aura of professionalism is an important agil@pgation factor at Akldevelopment

and Meldevelopment. This factor relates to ondnefile principlesfor software
development; ige them the environment and support they needirastithem to get
the job doneAt both organisations, this was one of the maiiseea for providing
empowerment in their agile work team for them toeenthe ability to continuously

deliver products ahead of their major competitors.

The engineer empowerment is a magile methodragment for both organisations to
ensure an aura of professionalism. The engineersgélves decided how they should
work, including taking the responsibility for th@ractices and tools because they are

collectively accountable for timely implementatiohfeatures, giving a full-
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empowerment on development projects. This levelhgbowerment is critical with

agile development, providing an aura of profesdiemato make swift decisions and be
able to collectively negotiate instead of developtiojects and tasks being forced
upon the engineers.

Through empowerment, engineers plan their prodacklbgs and short development
cycles moreeffectively(Cooke, 1994). From a technical perspective, tiexe better
knowledge and skills than their team authoritygoyducing reliable and achievable
schedules. At both organisations, this empowermpetdtice is a key factor contributing
for higher agile team performances. High develogrperformance is most critical in a

market-driven environment.

Suchteam performance is also due to the engineer empoeve to negotiate estimates;
their collective autonomy allows for an increasé¢hia availability of relevant
information for providing more accurate estimatdsllenbeck, ligen, LePine, Colquitt,
& Hedlund, 1998). This also provides them witlotivationto deliver their
commitments (Latham, Winters, & Locke, 1994).

Another reason for thieigher team performands that the engineers are empowered
with adaptation responsibility (Cohen & Ledford, 11994). This makes engineers more
committedo implementing and using new and improved mefragiments that they
themselves decide (Locke & Schweiger, 1979). Ahlmoganisations, they achieved
shorter development cycles and the ability to essehgquirements into the smallest

sized tasks.

At both organisations, they made a furtdgnamic adaptatiof engineer
empowerment practice. Engineers are given the nsdpitty for hiring new recruits for
their agile work teams. The collective effort fahéeving high team performance, their
team compositiors an important factor (Tesluk & Mathieu, 1999¢ride, it is only
appropriate that the engineers themselves judgethperament and capacity of the
potential individuals for rapid integration intceihagile work team and their ability to
contribute to their team performance. Hence, tlggnexers are in the best position to
match the personality traits and cognitive ab#itx individuals with their

requirements.
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Full empowerment is a critical factor for achievimgher development team
performance. For this reason, the aura of profaatigm factor in Fitzgerald’'s (1998)
adaptation framework is modified to incorporatd &hpowerment as a sub-factor
(Figure 84).

Figure 84 Sub-factor for aura of professionalism
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-Full empowerment
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6.5.4 Confidence Factor
At Akldevelopment and Meldevelopment, this covexitor is an agile adaptation

factor. Their agile work teams have adapted intolgesive and high performing units
through adoption and adaptation of appropriateeggiictices (identified with
organisational- profile of development environmand overt factors). This covert
factor relates to several principles for agile wafte developmendeliver working
software frequently, working software is the prignareasure of progress, continuous
attention to technical excellence and good desigraaces agilityand at regular
intervals, the team reflects on how to become rafiextive These were also the basis

for adaptation at both organisations.

As a result of adapting with cross-functional teaaggle teams at both organisations
function effectively on their development projecibey have adapted swiftly with their

agile approach, developing into cohesive work teams

At both organisations, the team authorities adapiéit external leadership behaviour
where they have become outward (product ratherphgject) focussed. As a result,
the self-managing project teams have become aptreir core competency. The team
authorities provided a supportive environment tigfoempowerment, enabling the

practice of self-managing teams. At Akldeveloprmamd Meldevelopment, the

335



emotional adaptatioiby the team authorities is due to confidence iir tieam’s ability
to become a high performing unit (Pulakos et &10®. The agile teams at both
organisations have adapted with the shortest denedat cycles to achieve higher

implementation velocities.

At Akldevelopment and Meldevelopment, the key thiacing high performing agile
development teams wagrategic supporthaving executive support for agile
adaptation)Without such support, the effective cross-functlaféort would not been
possible. Adapting the product development enviremimvith cross-functional effort
required new roles such as product analyst andligamalyst (Akldevelopment),
product development manager (Meldevelopment), gild tester. Without thetrategic
support,these new roles would not have been created. Harmgportive environment
is critical for adapting a product development eorwiment with new roles, enabling

high development performance.

Thestrategic supporalso enabled the work teams at the two organisatio move out
individuals, roles and tasks who were mis-matcheh their agile development. At

both organisations, individuals who did not fitanaccept agile development approach
left the organisation. At Akldevelopment, the gtyaissurance unit was abandoned but
the tasks were integrated with the developmenttioncAt Meldevelopment, they out-
sourced their testing function and quality assueatgineers became agile testers.
Hence, strategic support is critical for adaptigdeaproduct development environment
by removing mismatches (such as individuals, ralestasks) to have high performing

development teams.

This strategic support makes agile developmenedifit from the other approaches.
Strategic support is a critical factor for achieymgher development team
performance. For this reason, the confidence fantbitzgerald’'s (1998) adaptation

framework is modified to incorporate strategic sup@as a sub-factor (Figure 85).
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Figure 85 Sub-factor for confidence factor

Covert Factors

Comfort factor
- Human resource practices

Legitimacy factor
- Organisational-wide acceptancs

Aura of professionalism
-Full empowerment

Confidence factor
-Strategic support

Audit trail

Raise profile of IS department

6.5.5 Audit tralil
At Akldevelopment and Meldevelopment, this covaudtor is an agile adaptation

factor. In agile development, audit trail (manwelk) is adapted to avoid impacting the
delivery speed of their short development cycldge audit trail adaptation factor has a
relationship with the following agile principlesrfsoftware developmenuild projects
around motivated individuals, give them the envinent and support they need and
trust them to get the job don&t Akldevelopment and Meldevelopment, these were
also the basis for adopting and adapting agiletipa@dentified with organisational) to

achieve the shortest development cycles.

At both organisations, the software engineers adbwith a quality assurance function,
they are responsible for the audit activities iitlagile development environment.
Engineers also check that all development procedamd standards are implemented
properly. The engineers are trusted to ensureuhbty of their own work.

At Akldevelopment, the pair programming and at Meielopment, the code reviews is
the means for doing the audit checks by softwagineers. Continuous code review is
a critical agile practice, enabling short developtreycles. At both organisations, this
was further improved by adapting with agile testées. While engineers are still
responsible for auditing, the agile testers make that they became better with this
activity. This additional responsibility enforcegjaality focus; engineers now have an
absolute responsibility for their product qualifyuditing is upfront and integrated with
development and is done simultaneously as requitenage implemented.
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The automation of audit trails is another key faéto engineer responsibility for this
task. Parts of their integrated development enwiremt (IDE) and version control
systems (VCS) are coverage checks, code style sheate documentation check, and
issue tracking automation. At both organisationspmation enables their agile work

teams not to compromise their delivery speed whiteng this addition responsibility.

Continuous code review and automation for carrgagaudit trails make agile
development different from the other approachegseélpractices are critical for
achieving short development cycles. For this reagmnaudit trail factor in Fitzgerald’'s
(1998) adaptation framework is modified to incoldercontinuous code review and

automation as sub-factors (Figure 86).

Figure 86 Sub-factors for audit trail

Covert Factors

Comfort factor
- Human resource practices

Legitimacy factor
- Organisational-wide acceptancg

Aura of professionalism
-Full empowerment

Confidence factor
-Strategic support

Audit trail
-Continuous code review
-Automation

Raise profile of IS department

6.5.6 Raise the profile of IS department
This covert factor is one of the most importanteagdaptation factors at

Akldevelopment and Meldevelopment. Both organiseti@agile work teams provided
evidence to prove the usefulness of the agile ambréor product development. This
was done through their high performancel@hvery, productivity and qualitgf their
features (Sherwood, 1988).

This covert adaptation factor is related to théofeing agile principlesfor software
developmentpur highest priority is to satisfy the customeraigh early and
continuous delivery of valuable software; delivarking software frequently, from a
couple of weeks to a couple of months, with a peate to the shorter timescalend

working software is the primary measure of progrég¢sAkldevelopment and
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Meldevelopment, these were the other reasons fiptad) and adapting agile practices
(identified with organisational and overt factoisecome high performing work

teams.

They both required behavioural and process adaptaby their development and
business function to create a comnstrategic visiorfor product development
(Gordon, Stewart, Sweo, & Luker, 2000). Both orgations had individual
commitmenthrough thestrategic visiorto make the agile development approach,
structures, and work style (team effort) includihg planning (micro) strategies

function effectively (Woodman, 1989).

Most importantly, both organisations haalitical motivation(having support
(executive) for agile adoption) and the change bapd through thehange agents
(individuals who drove agile adoption) (Greiner &®in, 1988)The engineers knew
that the team authority was empowered to ensutdhitbanew development approach
worked. Hence, theost of choicevas clear to the individuals (Woodman, 1989). This
was one of key the reasons for the successful lmlval adaptations at both

organisations.

At Akldevelopment, this organisational change hadi@o orientation(used one
development team only for agile adopti¢Apernathy & Clark, 1985). Akldevelopment
had several other work teams but created an agitk tgam, usingncrementalone
team at a time) approach to achieve the changagite development (Nadler &
Tushman, 1989). In contrast, Meldevelopment hathearo orientation(all the teams
adopted agile developmentising arevolutionaryapproach{have organisational-wide
change for agile development all at once). Meldgwalent had a small-sized
engineering function; this was a factor in thamited (manageable) upheaval and

impact on their new projects.

Themicro orientationstrategy at Akldevelopment minimised the risk ofie@val as a
result of sudden organisational-wide change anidhipgct on their new projects. The
incremental change was through temporary assignaiemtgineers to the agile team to
learn about and implement appropriate changesein work teams. Akldevelopment
also have a practice that requires work team ptasens- this approach highlighted the
achievement of the agile work team to others, argatn interest in the approach. At

Meldevelopment, presentation of a highly successjie project was also done,

339



highlighting the achievements to create an intareite approach. Hence, presentation

of agile results is critical for creating an interen the approach.

At both organisations, the agile work teams raibed profile through high
performance-high commitmebéhaviour, achieved througlelegation, cross-
functional teamwork, empowerment and integratiopesple and technology
(Sherwood, 1988). The engineers at both organizafdapted their process and
technology including adapting their behavioursitoheir social work system,
implementing features and making them availablgueatly and on a regular basis for
their business function. Such development outpatiial to highlight the benefits of

the agile approach to others.

Publishing results and practices is critical tcateean interest in successful agile
adoption. For this reason, the profile of IS deparit in Fitzgerald’s (1998) adaptation
framework is modified to incorporate publishinguks and practices as a sub-factor
(Figure 87).

Figure 87 Sub-factors for raise the profile of Kpdrtment factor

Covert Factors

Comfort factor
- Human resource practices

Legitimacy factor
- Organisationalvide acceptance

Aura of professionalism
-Full empowerment

Confidence factor
-Strategic support

Audit trail
-Continuous code review
-Automation

Raise profile of IS department
- Publishing results and practices

6.6 Summary

The cross-case analysis shows that both organisatiave similar adaptation factors
despite having different product markets and dosakh a conceptual level the market-
driven organisations have the same issues to ddatmbe successful (the
organisational, overt and covert factors identifgge issues). The cross-case analysis of

the two organisations shows that in practice (atysical level) there are some key
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development practices that must be achieved inr&etidriven environment, such as; a
solid vision (organisational) for product developmye dynamic core competency,
proactivity for internal collaboration and shariofgtasks (fluid boundaries between
roles and functional units), and ability for shordevelopment cycles with micro-
planning for frequent market releases. Therefaretter key issue that emerged is
development agility is achieved mostly through dyieaadaptations; product
development teams continuously learn and retaieldpment experience to be able to
swiftly adopt or adapt a practice. Next key isdus £merged from the cross-case
analysis is that behavioural (work behaviour) adtpt is also critical; individuals

must adapt their behaviour to work and share tegksothers. The other key issue that
emerged is that agile adaptation decisions aredolely (mutually) made at
development level; teams have cross-functional negsfip, ensuring organisation-
wide benefit from the development approach. Therddo a key difference between the
two organisations. This is in relation to their eatevelopment efforts; pair
programming in comparison to solo programming peacfT his difference was due to
one having a large number of senior engineers kad they were multi-skilled; they
adopted solo programming practice. The other wasnateam and with most at
engineer level having specialist skills; they a@dppair programming to become
generalist. Therefore, while an agile approaclriiged by team effort, adaptation must
also enable strategic advantage through a progudavelopment environment. Finally,
the cross-case analysis highlights the followingamant aspects of agile adaptation:
factors which drive agile adaptation, behaviout@ation to have workforce agility,
mutual adaptation to provide strategic developnagproach driven by cross-functional
effort, and dynamic adaptation to facilitate a iide in-house development

competency.

Chapter 7 concludes this study, summarising bsthdantributions and limitations, and

providing suggestions for future research.
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Chapter seven: Conclusions and future research

7. 1 Introduction

The overall aim of this study is to analyse factbet influence the adaptation of agile
development methods; adaptation enables developmgéity in a dynamic business
environment. Failure to adapt has enormous devedapimplications in a market-
driven product environment (lack of appropriate petences, inability for innovations,
cost and time overruns, and inferior products)sBtudy used a positivist case study
research method to apply an adaptation framewbekAtlaptation Framework for
Software Development Approaches, developed by &itdd (1998). This is a non-agile
framework adopted for this research to determinle aglaptation factors. The
relevance of this empirical grounded theoreticahfework to the study was realised
through discussion with agile practitioners duriihg preliminarily investigation with
possible case study participants. The construets this framework served as a basis to
collect, analyse and report the research findiagsngle-theory multi—level analysis is
used to analyse the empirical data. It involvedyemag separately the case study
background and case study description based onraotssof the framework to identify
adaptation factors. This research is explanatonainre but an exploratory approach is
also employed to identify emergent adaptation facamd modify the framework to
address the nature of agile development. This dhedys each case study as a separate
unit for making TE (Theoretical to Empirical) Geakzability; the theoretical

constructs (factors from the adaptation framewark)matched with empirical
statements for each case study separately to datetheir individual adaptation

factors (Lee & Baskerville, 2003). Therefore, thedy considers each organisation as
unique with different influences resulting in dmstt adaptation factors. The behavioural
adaptations and adaptation concepts of work presadsntified through the literature
review are adopted for explanation building for ithentified adaptation factors. A
cross-case analysis aims to provide better unadhelistg and insights based on practical

information on these methods and their adaptatotofs.

The principal research question of this inquirthisw does adaptation work in an agile
approach?’. The empirical data for this study wasgiled using two case studies, one
from New Zealand and the other from Australia. Adesly one week observation of
each case study organisation’s product developtabiwas made to understand and
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learn about their agile environments. This knowked@s used to do an in-depth

investigation, using interviews at both organisagio

7.2 Adaptation factors of the agile approach

This research contends that software developmecesa with agile methods is
dependent on the appropriate adaptation of thosleaai® Although a wealth of agile
adoption information is available, very little etsi®n this key aspect of these methods
(Aydin et al, 2004; Abrahamsson et al., 2003; Ftatd et al., 2003). The analysis of
the adaptation results of the two organisationsakthat their individual success is
attributed to the adaptation of their product depelent environment. Their
coordinated development environments have orgamedtfunctions, external partners
and clients collaborating as a single unit withgmtove behaviours and fluid boundaries.

Both achieved this through organisational, methol&, and behavioural adaptations.

The agile adaptation factors identified for eadpamisation are found through
answering the main research question and its tefatb-questions. A summary of

findings relating to these research questions s m@vided.

Answering the first and second sub-questions, ‘Aad why do organisational factors
influence the adaptation of an agile approach?,‘aow and why do political and
intellectual factors influence the adaptation ofgile approach?’ provided an analysis

of the reasons for adapting the relevant agiletjmes

Two case studies were investigated and reporteatatghy in Chapters four and five.
Empirical statements were compiled on their badkigdy methodology-in-action,
organisational factors, covert factors, and owvactdrs based on the theoretical
framework. Each case study is described accordiigilgse descriptions made it
possible to understand their individual needs foagile approach (adaptable and
dynamic), strategically driven and supported agdeption, a hybrid agile method
(more flexibility and adaptability), and assigniadaptation responsibility to the actual

method users (for swift decision making and perfamoe accountability).

This also lead to an understanding of the relaligmbetween the agile approach and
organisational factors (both influence adaptatmbdécome more strategic), and also,
product quality is an additional organisational lg@gility provides strategic benefits-

both quality and productivity are maximised rattiemn one being compromised to
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achieve the other). Knowledge gained about coveftavert factors in agile method
adaptations through case study descriptions is@mdividual need for adapting their

agile approach (to enhance the strategic developapgmoach, team and environment).

Answering the main research question ‘how doestatlap work in an agile

approach?’ identified and explained the adaptdactors of the individual product
development environments in Chapter six. Ratioatibns for these factors were
applied through adaptation lenses on behaviouhlhark processes. These factors are

briefly summarized next.

7.3 Research contributions and implications

This is the first research to identify adaptatiaotbrs of agile approaches for software
development. The research findings are to be regaad particularly important for
software development methodology researchers ansddftware development
community. The main contributions and theoretical practical implications for both

are explained in the next section.

7.3.1 Contributions

The study has made several contributions:
The main contribution of the thesis is that it [dentified agile approach adaptation

factors and provides an adapted agile approachatdapframework (Figure 88).

Another contribution of this thesis is that it hdsntified behavioural adaptations or
changes in the individual workforce behaviour asitcal factor to successfully apply

and adapt agile practices in a market-driven prodegelopment environment.

The thesis also shows that agile approach adapsati® mutual in a market-driven
environment supported by cross-functional prodesetbpment effort.

The final contribution is that the thesis showd #gile adaptations for market-driven
product development environment are mostly dynaatizer static where the method
users make adaptation decisions and directly wesadhpted practices on a project.

7.3.2 Implications for theory
This thesis extends the agile software developraéaptation literature in the ways

listed below:
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This thesis proposes a taxonomy of agile adaptésictors and provides an adapted
agile adaptation framework (Figure 88). These fiacidentify and provide an insight
into individual organisational, overt and covenxtttas driving agile approach
adaptation, creating a strategic (organisatiorebfa and agile approach) product
development environment. These individual factoeste main basis for adapting the
organisational structures, development structued,agile approach to swiftly identify
and deliver business value innovations. The adaggéd adaptation framework
provides a basis for further theoretical applicatio improve the framework for market-
driven product development environments and tordete adaptation factors in other
types of agile setups (contract and in-house soédavelopment for organisational use

only) to make it relevant for those types of agéyelopment.

This thesis suggests that the changes in the shdaviwork behaviour of team members
enable successful outcomes of agile approach deylolyand adaptations on
development projects in a market-driven environmé&hése outcomes require highly
adaptive individuals capable of swift behaviourddptations to continuously learn and

develop new skills, share different developmerkgaand work in a team environment.

This thesis puts forward that the agile approachfarket-driven product development
is mutually adapted by the actual method usererdtian adapted solely by a single
entity. Identifying and developing high value scdte features and products is
dependant upon effective cross-functional teamdctve) effort, resulting in cross-
functional development teams being formed. Any &atagn decision to improve the
agile development approach is collectively madavimid limiting the benefits for
others.

This thesis suggests that agile method adaptatiamiarket-driven environment is
mostly dynamic. Dynamic adaptation requires metineetrs to have substantial local
product development experience to swiftly makeemile decisions to improve,
construct or adopt a method fragment on-the-flyiranediate application on projects.

7.3.3 Implications for practice

For the software development community the thesigiges documented experiences
of agile approach adaptations from two highly sesti organisations, providing an

understanding of the nature of agile method adaptat a market-driven environment.
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The practical adaptation lessons acquired fromwioecase study organisations are as

follows:

For achieving strategic product development envitent, a three-phase agile
development strategy with high-level planning, l@wel planning, and development
and testing phases driven by short developmenesysl required for developing
business value features and products in a markegrdenvironment. This three-phase
development facilitates swift cross-functional ablbrations through task sharing and
providing support on functional responsibilitiesyik approach adaptations to create
fluid boundaries, structures and roles are cruoiareate flexibility, motivating

individuals for such collaboration.

Development efforts should be organised into sslteams, with informal technical
and leadership roles. Individuals must adapt tdkveorto be re-located in any sub-
teams. Development roles must be adapted to haseparation of duties, creating
software engineering roles. The formal team leddensiust adapt to become proactive
with product management to bring field and prodaxgerience into the agile work
team. These adaptations maximise productivity ileagvelopment teams, providing a

strategic product development environment.

Specialist roles should adapt to provide on-thetjalming, coaching and support for
development teams, fostering a generalist skikeltasieliver features in short
development cycles. On-site customers (busines$ mulist also adapt to have a
software development background to understandnipéementation complexities of
high-level requirements. Domain support should iooioiusly be adapted to enhance
domain knowledge, enabling swift backlog creatiod anplementation. These
adaptations facilitate a strategic product develepnenvironment based on a dynamic

core capability for steady, high team performance.

The development and testing environment must baigtegrated and supported by
automation for coding and testing (TDD, acceptaeséng, and code reviews) for
having short development cycles. Engineers must bigability and quality assurance
support to implement features and unit tests. Thdaptations develop a strategic
product development environment with the capabibtyfrequent feature releases on a

regular basis.
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For behavioural adaptations, hiring practices hauge adapted to target recruiting
individuals who demonstrate flexibility to chandgeit work behaviours to work
collectively in team environment, learning new Iskdnd acquiring new knowledge

through task sharing.

For mutual adaptation with agile development, ifudlividual empowerment for
collective decision making on projects at developthevel is required. This
empowerment facilitates swift decision making aaidrtg full responsibility for team
performance. Individual empowerment to improve dgwaent practices, plan and
monitor projects, and provide inputs on hiring éeatning practices motivates

individuals with collaborative and supportive beioav for overall team effort.

For dynamic adaptation, individuals must adaptaeehmultiple skills to perform a
wide variety of development tasks and to continlyoeshance their development
experiences and product knowledge. This role atiaptdevelops the tacit knowledge
of local product development, providing individdility to provide useful information
and insights for swiftly making adaptation decisi@m solving development problems.
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Figure 88 Adapted agile adaptation framework forkagdriven development.
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Figure 88 presents an adapted agile adaptatiorefvank for market-driven
environments based on the key findings. Items whmbear irbold, broken boxes
and broken arrows are adapted in comparison to Fitzgerald’s (19e8néwork

(Figure 2), giving the adapted agile adaptatiomgeork.

The adapted agile adaptation framework shows kieatrtain structures (development
environment factors, overt factors and covert fegtof the framework are consistent
when moving to agile development. However, eachmete of the main structures
(individual factors associated with each structiseggdapted. In a market-driven product
development environment, these individual factcaagform an organisation into an
agile organisation. Hence, in this type of develeptrenvironment the organisational
structures (functional units, practices, rolesliskiasks, and tools) are organic- they
keep evolving due to emerging market factors tovdebifferential products. In the
following section the adapted agile adaptation &reuork (Figure 88) and how it differs
from the Fitzgerald’'s (1998) adaptation framewdtig(re 2) are explained.
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7.3.4 Adapted agile adaptation framework
The main components of the adapted agile adaptaaaorework (Figure 88) are

method users, original formalised methodology amthimdology-in-action, profile of
development environment, covert factors and oaatiols. These are largely consistent
with Fitzgerald’s adaptation framework with the egtion that “method users”
component has replaced the “developer-embodiedri&atomponent. Fitzgerald’'s
framework also has other components such as “dewedat context: problem
situation/business opportunity”, “development/meliblogy user” and “information
processing systems”. The component “developmertegtarproblem situation/business
opportunity” is not included in adapted agile framoek since this framework is for
market-driven development, solving problem (develept) situations and taking
business opportunities. The components “developimetihodology user" and
“information processing systems” are not includiede the adapted framework
assumes that the adapted method will be used byé¢tieod users to develop software

as shown in Fitzgerald’s framework.

7.3.4.1 Method users
The “method users” component in the adapted adigi@tion framework (Figure 88)
identifies the individuals who are co-located arelrmembers of the agile development
teams. These are the individuals (including anysumg roles) who use agile method
on a daily basis and are empowered to make adapt@gicisions. These roles include
on-site customers, software engineers, qualityrasse engineers, usability
professionals and technical writers. Hence, theelbper-embodied factors component
identified in the original framework is replaced ttne “method users” component. This
component highlights that the adapted agile adaptdtamework emphasises the
cross-functional membership of agile developmeatieas critical as they are
collectively responsible for method adaptation.slisishown in the adapted agile
adaptation framework by linking (“adapts”) the “rhetl users” component with the
“methodology-in-action” component. The adaptedeagdaptation framework also
highlights that this cross-functional membershidesermined by the profile of
development environment factors. This is showrmedadapted agile adaptation
framework by linking (“part of”) the “method usersdbmponent with the “profile of

development environment” component.
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7.3.4.2 Original formalised methodology and methodogy-in-action

components
The adapted agile adaptation framework (Figureh@8)the “original formalised
methodology” and methodology-in-action componentss adapted framework shows
that these two components differ from the two idett in Fitzgerald’s (1998)
adaptation framework (Figure 2) through their uhdeg factors. The adapted agile
adaptation framework highlights critical factoratimfluence these two components to
have successful product development in a markgedrenvironment:
paradigm/business goals, method champions/coadhmathod user empowerment,
responsive behaviour and trust. First, the adapgdd framework stresses that for
adoption (original formalised methodology) the agihradigm must match business
goals for software development and requires methaghpions or coaches for
successful deployment. The agile paradigm drivedyct development based on
change and close interactions with stakeholdersqsred in a market-driven
environment. Agile adoption requires support tobdmawift changes to development
practices and work behaviours. Second, the adagfiéel framework emphasises
method user empowerment, responsive behaviourrasias critical factors for making
successful adaptation decisions to have a strategilbodology-in-action. The method
user factors enable issues to be solved immedjatetyding bureaucracy and enabling
on-the-fly decision making, since the method uslesgelop substantial development

knowledge and experience.

7.3.4.3 Profile of development environment
The adapted agile adaptation framework (Figurend8)adapted the “profile of
development environment” component. This adaptédd agaptation framework differs
from Fitzgerald’s (1998) adaptation framework, sieach of the adaptation factors
(organisational factors) under the “profile of dieygment environment” component
have their own sub-factors. These sub-factors céigrke approach adaptation making
the organisational factors and the developmentagmbr strategic in the market-driven
environment. In the adapted agile adaptation fraomkwhe “profile of development
environment” component is linked (“determine”) tetimodology-in-action component
(“strategic”), showing that organisational adaatiactors enhance the methodology-
in-action to make it a strategic development apgtoin the adapted agile adaptation

framework, the “overt and covert” components (owaerd covert roles of agile
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approach) are also linked (“makes it strategicjh® “profile of the development
environment” component, showing that overt and doagaptation factors enhance the
organisational factors to make them strategicnmaaket-driven environment. Next, the
sub-factors for each of the organisational factdithe “profile of development
environment” component in the adapted agile adeptdtamework (Figure 88) are

identified and explained.

The in-house development factor has sub-adaptédoiars; team approach, technical
and domain knowledge. The adapted agile adaptiaomework emphasises these as
critical factors for adapting in-house developmeayability driven by an agile
approach, making in-house development a strategemasational factor. These sub-
factors drive adaptation of agile product developt@avironments to achieve a
dynamic core competency for continuously developiifiggrential features and

products for a market-driven environment.

The size of the IS Department factor has sub-atlaptéactors; functional setup and
informal engineering roles. The adapted agile aatapt framework emphasises these
as critical sub-factors for adapting the produstaligoment environment to provide a
dynamic engineering capacity on development prsjdtyving strategic feature releases

through early and continuous delivery of software.

The short project duration factor has short devaleqt cycles as a sub-factor driving
adaptations. The adapted agile adaptation frametighights short development
cycles as a critical sub-factor for adapting adé®elopment projects, enabling strategic

cycle times for development and releases.

In the adapted agile adaptation framework, thedgggstem development factor has
business value as a sub-factor driving agile ampre@aaptations. The adapted
framework stresses business value as a criticafegbr for driving agile approach
adaptation, providing a strategic product (highelgplanning capability to determine

the business value of proposed improvements otiefgmtures and products.

The responsible autonomy factor has full enginegr@verment as a sub-factor driving
agile approach adaptation. The adapted agile aapfeamework emphasises full
engineer empowerment on development projects asatiio achieve high team
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performance on a regular basis and to have calkeaticountability for feature

delivery.

In the adapted agile adaptation framework (Fig@®k ®e productivity-rigour factor
has tools and practices as a sub-factor drivinig agiproach adaptations. The adapted
agile adaptation framework emphasises this sulmfast critical to maximise
development productivity and to deliver high quaptoducts to keep ahead of
competitors in a market-driven environment. In §eald’'s (1998) framework (Figure
2), this factor is highlighted as “productivity-agr trade-off”. The “trade-off” is
removed since productivity and rigour (for qualigy® two critical factors to be

successful with software products in a market-drigavironment.

7.3.4.4 Overt factors

The adapted agile adaptation framework (Figurend8)adapted the “overt”
component. This differs from Fitzgerald’s (1998 rfrework, since each of the
adaptation factors under the “overt” component épxthe epistemology role factor)
have their own sub-factors. These sub-factors cgrgrke approach adaptation, making
the development approach strategic in a markeedranvironment. In the adapted
agile adaptation framework, the “overt” componeniinked (“enhance”) to the
“methodology-in-action” component (strategic), shgwvthat overt adaptation factors
enhance the methodology-in-action to make it aesjia development approach. Next,
sub-factors for each of the adaptation factorhef‘bvert” component in the adapted

agile adaptation framework are identified and exald.

The project management factor has product plangvisgn), project planning (short
cycles) and unique issue/risk as sub-factors dyigigile approach adaptation. The
adapted agile adaptation framework emphasises fukstactors as critical to enable
effective organisational learning and input on sgd innovations, improving project

visibility and effective risk management for timelgvelopment and releases.

The reduction of variety and complexity factor pasduct planning (backlog) and
project planning (daily) as sub-factors drivinglagipproach adaptation. The adapted
agile adaptation framework stresses these subrfaasocritical to minimise product and
project complexities, eliminating wastage in thgalepment effort and providing

implementation flexibility and speed.
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The economic division of labour factor has genstaid support roles as sub-factors
driving agile approach adaptation. The adapteaaglhptation framework emphasises
these sub-factors factors as critical to have déble product development based on a
generalist skill set.

The epistemological role of methodology factor destadaptation of agile approach
practices in relation to transfer of knowledge, jate for inexperienced developers and
learning from past project practices for learning &nowledge acquisition. The
adapted agile adaptation framework emphasises thstactors factors, enabling

quick learning and upskilling to function in a teamd creatively solving problems in a
market-driven environment. These sub-factors ae ial Fitzgerald’'s (1998) adaptation
framework (Figure 2).

The facilitation of intercommunication among deydos factor has open workspace as
a sub-factodriving agile approach adaptation. The adaptecaglhptation framework
stresses this sub-factor as critical to enhanegantion, achieving cooperation and
delivery speed.

7.3.4.5 Covert factors

The adapted agile adaptation framework (Figurend8)adapted the “covert”
component. This differs from Fitzgerald’s (1998 rfrework, since each of the
adaptation factors under the “covert” componenehtheir own sub-factors. In the
adapted agile adaptation framework, the “coverthponent is linked (“improve”) to

the “methodology-in-action” component (“strategicshowing that covert adaptation
factors enhance the methodology-in-action, makliagsitrategic development approach.
Next, sub-factors for each of the adaptation factdithe “covert” component in the
adapted agile adaptation framework are identifiedl éxplained.

The comfort factor has human resource practicessah-factodriving agile approach
adaptation. The adapted agile adaptation framestoelsses this sub-factor as critical to
have an attractive work environment to achievedeilelopment capacity on a regular

basis.

The legitimacy factor has organisational-wide ataepe as a sub-factdriving agile

approach adaptation. The adapted framework emm@sasiss sub-factor as critical for
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integrating the separate functional efforts intmHective unit for product development

while serving the needs of all the stakeholders.

The aura of professionalism factor has full empamestt as a sub-factor. The adapted
framework stresses this sub-factor as criticahfotivating engineers for high

performance and taking full responsibility for thiesam performance.

The confidence factor has strategic support addastior driving agile approach
adaptation. The adapted framework emphasisesubifastor as critical for
implementing changes to achieve high team perfoceandelivery of high quality

features and products in a market-driven enviroimen

The audit trail factor has continuous code reviem automation as sub-factors driving
agile approach adaptation. The adapted framewoghasises these sub-factors as
critical to achieve strategic market releases thincautomation, minimising manual and

post hoc quality assurance tasks.

The raise the profile of IS department factor halslighing practices and results as a
sub-factor driving agile approach adaptations. dtiepted framework emphasises this

sub-factor as critical to achieve organisation-wsdpport for agile development.

The components of the adapted agile adaptationefrark (original formalised
methodology and methodology-in-action, profile e’/dlopment environment, covert
factors and overt factor) show that they are coimgmsively adapted for agile
development. The framework shows the critical fectssociated with the “original
formalised methodology and methodology-in-actiooinponents for having an
appropriate method-in action for development prtsjethe adapted agile framework
also shows the critical underlying elements or fadbers of the organisational factors
(profile of development environment), overt factargl covert factors, which enable a
strategic product development environment by dgvia evolution based on emerging
market factors and improvements in product devekgrtechnologies.

7.4 Limitations

There are some limitations to this research. FHirbad only two case studies, both were
large software vendors- this meant that both cases homogenous in nature. Second,
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a traditional approach was used for data colledb@sed on asking questions about the

past. These research design limitations are exquadelow.

This study would have been enhanced with more ¢a@ase study organisations such
as contract software development teams, in-houtsae development teams for
business organisations and small scale-softwaréorenThis would have enabled a
better understanding on agile approaches acrdsseatt contexts. This would have
helped to determine if they have different agilagtdtion factors, providing insights

into different development environments, methodficas and fragments.

With this limitation, the research design was emedrby including an in-depth study
approach. The major obstacle to the sample sizenatas lack of interest from the
software development community but their suitap#is mature, large scale agile

adapters.

The research design could also have been improyedibg a long term, direct
observation aspect of the ethnography approacks.type of observation of daily
participation in production labs would have enhahdata collection and enabled
deeper analysis of adaptation factors, in partroofldehavioural adaptations. Although
this type of participation was discussed with taetipipants, it was agreed that it might
cause disruption to their development targets. glienm participation would have
helped to identify when the adaptation happeneduaér what circumstances.
Participating organisations have no formal docui@m for their agile process and

adaptations- these are driven by tacit knowledge.

The research design was enhanced by short terct divseervations of production labs,
using a variety of informants, using citations frorterviews as evidence, and

validating the case study reports.

7.5 Future research

This study has provided the basis for future redety further improve our

understanding of agile adaptation.

Further research could consider validating thesagglaptation factors identified in this
study through a larger case study sample with mared case study organisations.

This might include small sized in-house developnteaims, software vendors and
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contracting companies. It would provide an improuederstanding of agile adaptation

and a further refinement of the agile adaptatianois identified in this research.

Future research might also include a large scadepasitive study research involving
world-wide agile practitioners to validate and mefithe adaptation factors discussed in
this thesis. Future research could also take amnaltive approach using grounded

theory to build case studies and to create a tangraf agile adaptation factors.

Finally, future research might consider investigatadaptation factors at different
levels in agile software development organisatguntsh as the management, project,
team level and individual levels. This would beraigr approach to Fitzgerald, Russo,
& O'Kane’s (2003) study and would investigate mdthdaptations at different levels.
Such research would enhance adaptation knowledge.
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Glossary of term

Adaptation factors are the elements which drive adaptation of thkeeagiproach for
software development.

Adaptive performance behaviouris the ability to deal with change and aptitude to
apply learning from one task to another.

Agile organisationshave the ability to create and respond swiftlipdth anticipated
and unanticipated changes in their business enwvieots, regardless of being in
manufacturing or software development industry.

Agility is the ability to sense and respond to businesspercts in order to stay
inventive and aggressive in an unstable and ragiuilying business environment.

Behavioural adaptationis the change in the work behaviour of individuals

Bespoke developmentelies on the customer to decide what functiomalishould be
developed.

Case study researchs driven by prior development of theoretical pyspions to
apply, test or generate a relevant theory providimgore scientific approach for the
research.

Change agentsare the individuals driving agile adoption.

Cognitive adaptationis the individual ability to learn new things, @& problem-
focused coping strategies, access information angd and solve problems associated
with change.

Communally-basedinvolves collective decision making.
Core competencyis a central factor to keep the status as a mégkder.

Covert factors enable a software product development environmeuiod feeling,
thinking and functioning well in the quest of delnng software products consistently,
regularly and when they are needed.

Cross-functional collaborationis having functional teams working together on
projects.

Customer enrichmentis providing high performing features for clients.

Customer satisfactionis providing product customisation and customeuested
features.

Customer-driven innovation is when the customers identify and drive impleragan
of new features.

Daily plan shows the story or task an individual will implemh&r the day.

Dynamic adaptationinvolves the method-in-action to be created angraved on the
fly using un-structured method fragments (new fragta which are untested and
unproven) and also using structured method fragsnent

Emotional adaptation is the individual ability to cope with change, mesist but allow
the change to happen, and have a positive redcticmange and to the new
opportunities made available.
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Empowermentinvolves individual involvement in making produetated decisions,
and planning and managing the day-to-day operatbpsoject level.

Ethnography researchdoes not require a prior model, emphasising thaheoretical
model can explain in advance the likely findinggiinew contextual setting.

External cooperationis having strategic alliances, customer and sappli
collaborations, and outsourcing.

External validity is defined as the extent to which the researdatirfgs are applicable
to the general population.

Extra-role support involves carrying out cross-functional tasks.

Fluid role performs a wide variety of tasks and motivatestjefforts between the
functional units and individuals.

Generalistsare flexible individuals having multiple developmi@nd business skills in
agile software development teams.

Generative behaviouris the individual ability to learn and educatetasks and
responsibilities of other roles while working witiem.

Generative ruleinvolves teams creating a rule to make a taskaxtige compulsory.

Global developmentinvolves having outsourcing, subcontracting, ins$e
development and partnership with others.

Grounded theory requires no literature review prior to researahtaping of
interviews and no discussion of theory before beintien.

Human factor specialistsare individuals who focus on usability practiceusability
testing of features and products during development

In-role support involves carrying out functional tasks.
Internal cooperation is having teamwork and cross-functional collabiorat

Internal validity of the case study approach ensures that the seseliseen as accurate
and are interpreted with confidence, helping toimise other plausible and competing
explanations of a result.

Intrapersonal competencyenables engineers to listen and respond to itgin their
work team environment.

Iteration or sprint plan provides a subset of estimated and analysed &sathat are to
be implemented.

Macro orientation involves all the teams adopting agile development.

Macro-manageinvolves team managers adapting to become outwardstomer
focussed and no longer direct, control or moniter day-to-day tasks and work
performance.

Market-driven environment have competitors and frequent changes in requitesne
customer preferences and technologies.

Mechanistic organisationsdevelop standardised products, emphasise develdpmen
efficiency and compete based on product cost, tyuathid delivery.

Method adaptation is the change or modification of a software depeient method.
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Method engineering approachfor adaptation has a positivist approach, requiring a
systematic means to adapt for having an appropmatbod-in-action prior to its
application.

Method fragment is a guideline, goal, value, principle, belief, giree, fundamental
concept, tool, technique, activity, task, hint, aipdncluding the product to be
delivered.

Methodology-in-actionis the adapted or tailored version of the adoptethod that is
made relevant to the current software developmenegt.

Micro orientation uses one development team only for agile adoption.

Mutual adaptation requires collective decision making, involving thié stakeholders.
On-site customeris a business individual providing support at depment level.
Organic organisationsare constantly changing and adapting organisations

Original formalised methodologyis the adopted method(s), which the team thinks is
relevant for their software development work foe thme being.

Overt factors are the obvious reasons as why the methods adleouselopted for
development work.

Pair programming is an agile practice in which two engineers wargether at one
work station.

Performance differential involves developing and making available outstagdi
features and products.

Political motivation involves having support (executive) for agile ditom

Positivist studyis defined as having a scientific approach foestigating a research
problem.

Proactive behaviouris the individual ability to search for new oppaonities to
contribute to the team’s success.

Product backlogshave prioritised requirements ready for implemgaitain short
development cycles.

Product roadmap plan shows features which will be in different releasta software
product.

Profile of development environmentconsists of organisational factors influencing
product development

Qualitative methodsenables to study selected issues in-depth anallectdata which
are detailed descriptions of situations, eventsplee interactions, observed behaviours,
and quotations from people about their experierattisides, beliefs, and thoughts.

Quantitative methodsinvolve the use of standardised measures sohbatarying
perspectives and experiences from a great numberagfie can fit into a limited
number of predetermined response categories.

Reactive behaviourallows learning new things and enabling interpeasocultural and
physical adaptations.

Release plardescribes which features will be delivered in upcw release.
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Research paradigmis a basic set of beliefs that guides how a catalg or
guantitative method and practices relating to datkection, analysis, and interpretation
are used for conducting a study.

Resilience behaviouis the ability to cope with change.

Responsive behaviours the individual and organisational ability toifily learn,
adapt and respond to deliver the market needs.

Revolutionary approachinvolves having organisational-wide change foragil
development all at once.

Short development cyclesire several small phases for implementation irogegt,
leading to a release.

Socialcapital is the connections established through socialtsven

Static adaptation has a repository of tested method fragments frémchvappropriate
or relevant method fragments are selected basedglesto build a project specific
method-in-action.

Strategic commitmentis having executive support for implementing adaptatio
decisions made at the development level.

Strategic supportis having executive support for agile adoption.

Tacit knowledgeis unwritten or unspoken product development kieolgée held by
individuals, which is gained through their devel@mnhexperiences and observations.

Team compositionis defined as individuals who are hired to be péthe
development function.

Team effort is sharing of tasks or having a collective efforttasks.

Team ownershipinvolves the entire team collectively responsiblethe delivery of
committed features.

Test driven development (TDD)is as an evolutionary approach to development,
involving implementing a test before implementimgl aefactoring the code.

The socio-organisational approach for adaptatiorhas an interpretative approach,
requiring the method-in-action to be adapted asl@@eluring its application.

Tolerant behaviour allows coping with stress and uncertainty.

Transactive memoryis the team memory system for collective encodstgying, and
retrieving of development knowledge.

Triangulation is the use of different and multiple sources, aes®ers and theories to
provide confirming evidence.

Validity with qualitative studies is defined as how truthful the research resuktsoanf
research has truly measured what it intended tsunea

Vision plans have information on target users or customereywekiey features or high-
level requirements, product benefits, reasonslients to buy it, how it differs from
other competing products, and how it will bring quatitive advantage.

Work team is organised based on fixed development capacity.
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Workforce agility is having highly skilled, competent and adaptatdividuals
capable of dealing special situations.
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