NETWORK FOR AGILE METHODOLOGIES EXPERIENCE (NAME)
Research Roadmap.
Abstract. This report identifies important areas for further research into the
evaluation and application of agile software development methodologies in the
European Union based on extensive consultations with industrial and academic
partners associated with the NAME network. The report identifies key questions and
issues to be addressed and a research methodology for investigating the area.

1. Introduction. Agile Methodologies (AMs)
An agile software development methodology is an approach to software development that
recognises that software applications will change as the business context changes. In many cases
these changes will occur during the development of the software and this poses a major challenge
to software engineers. In traditional software development the design phase is a significant part of
the process but few design methods or notations support the management of rapidly changing
requirements.
A number of new approaches to software development have emerged during the last 2-3 years.
These, so called Agile Methodologies, or AMs, are mean to be more able to cope with rapidly
changing business requirements without compromising quality or integrity.
The most notable are:
Extreme Programming, also known as XP, [Beck1999]
Dynamic Systems Development Method (DSDM) [Stapleton1997]
SCRUM [Schwaber2002].
Feature Driven Design (FDD) [Coad1999].
Crystal [Cockburn2001].
Agile modelling [Ambler2002].
To a significant extent these all subscribe to what is called the Agile Manifesto, a collection of
principles that relate to modern pressures that face software development, emphasising, not only
the need to be able to adapt to changing needs during development but also the need to engender a
culture of personal responsibility, respect and collaboration between all the individuals involved,
the so called "human dimension".
The Agile Manifesto.
Our highest priority is to satisfy the customer through early and continuous delivery of valuable software.
Welcome changing requirements, even late in development, Agile processes harness change for the
customer’s competitive advantage.
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Deliver working software frequently, from a couple of weeks to a couple of months, with a preference
to the shorter timescale.
Business people and developers must work together daily throughout the project.
Build projects around motivated individuals.
Give them the environment and support they need, and trust them to get the job done.
The most efficient and effective method of conveying information to and within a development team
is face-to-face conversation.
Working software is the primary measure of progress.
Agile processes promote sustainable development. The sponsors, developers, and users should be
able to maintain a constant pace indefinitely.
Continuous attention to technical excellence and good design enhances agility.
Simplicity -- the art of maximizing the amount of work not done -- is essential.
The best architectures, requirements, and designs emerge from self-organizing teams.
At regular intervals, the team reflects on how to become more effective, then tunes and adjusts its
behaviour accordingly.

This radical departure from the large, design-led, and often bureaucratic, approaches to software
engineering raises many questions, questions about its feasibility, effectiveness, success, relevance
and cost. These questions will be the main focus for the research proposal for NAME. A rigorous
evaluation of AMs and their value in software development will assist Europe’s business
community by providing a clear framework for planning future software development projects. If
being an agile business is vital for success in a dynamic global economy then the systems support
for the business must also be of an agile nature. The question is: do agile methodologies deliver
this?
2. The research agenda.
The research questions can be partitioned into several broad areas.
Information is required about the efficacy of AMs, how good they are for different types of projects
and how senior managers and decision takers in software houses and client business can make
decisions about whether to use them, and if so, which AM would be most suitable.
What implications do AMs have for the management of projects, for management structures and
the personal development of software engineers?
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What technical issues are involved in using AMs and what infrastructure support is appropriate?
In order to answer these questions it will be necessary to develop suitable research methodologies
and protocols so that reliable and relevant empirical data can be collected and analysed.
The research results will then require dissemination to the community in an effective manner.
3. The business dimension.
Agile Methodologies have emerged because of a strong pull from business. The problems of
traditional methodologies in delivering high quality software, that provides the support that the
business currently needs, in a timely manner, have been a major discussion point in software
engineering. Many surveys of the industry demonstrate that a large proportion of software
delivered is not fit for its intended use, it doesn’t support the business need, it’s of poor quality etc.
3.1. How do we measure the benefits and the costs of using AMs as opposed to traditional
approaches? When faced with a choice of whether to adopt an AM how could a decision be made
and on the basis of what data? There is a need to survey the uses of AMs in a variety of business
sectors and try to collect data that would provide insight into this question.
Is it possible to make a prediction of the costs of a proposed project carried out with an AM in
comparison to the costs of the same project using traditional techniques? If the support of a
dynamic business environment is critical how can we measure the cost of NOT being agile?
Does the use of AMs deliver significant benefits in terms of costs, efficiency, reliability etc. In
short - are AMs profitable?
3.2. An increasing issue being faced by many software houses is the need to obtain accreditation.
This might be generic certification, such as CMM, ISO or it might be industry specific such as
Pharma. With stringent regulatory regimes in some industries it is important to understand how
AMs fit into this landscape. Evidence needs to be gathered about the regulatory requirements of
the industries, of the position of AMs within the various certification processes and whether
specific certification of companies using AMs is feasible and desirable.
How should potential clients decide if an AM approach is suitable? What are the attitudes of clients
towards AMs? What data would they need in order to make a decision?
What are the legal implications of adopting an AM? How would AMs fare in terms of Product
Liability litigation?
3.3. How should an AM be chosen. What are the main differences between the various AMs/XPbased approaches? How should such a methodology be selected and adapted to fit an individual
situation? How can we create a framework for selecting and/or adapting an AM? Can we use
various process or project metrics, such as size, team localization, etc. if so what are they?
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3.4. What are the critical success factors and the major impediments for the successful introduction
of AM/XP into an environment / application domain? How should a software company migrate to
the use of AM/XP? What is the starting point for adopting and adapting an AM? What experiences
and processes from a traditional approach can be translated into AM-based activities? What are the
training costs for AMs and how do these compare with the costs for traditional methods?
3.5. How and to what extent can we transfer experience from an AM/XP project to another AM/
XP project, taking into account the fact that AM/XP are human intensive?
3.6. Can AMs/XP be extended to contexts where they have not been applied previously? For
example, is it possible to apply AMs/XP to develop embedded systems? In areas where safety is a
primary concern is the emphasis on testing in XP a potential advantage? Running tests in
embedded systems does not fit with current views on XP automated testing, can the approach be
adopted to this context.
3.7. Are there ways to perform some sort of Agile Business Process Modelling for businesses? Can
the agile principles be applied in other business contexts?
3.8. What is the relationships between AMs/XP and various development approaches, such as:
i.
Framework based development
ii. Component based development
iii. (Web) services
iv. Model driven architectures (MDAs)
v. Open source development
vi. Other approaches?
3.9. How and in what domains do AMs/XP increase profits (efficiency, quality, reliability) for the
developers, for their customers?

4. Management implications.
Agile methodologies, to be successful demand a new attitude to the management of a project, both
for the customers as well as the developers. It is important that research is carried out into the
management issues of AMs to understand better the benefits and the pitfalls in their use.
4.1. AMs, being dynamic and adaptive processes, will interact with the customer’s administrative
process in a different way to traditional projects. Documentation for business purposes such as
project approval, budget and financial planning, legal and contractual agreements will have a
different role. AMs tend to emphasize a lightweight approach to the productions of documentation,
taking the view that all documentation must have a real purpose. The issue of the requirements
document is a key one, if the requirements are changing how can a requirements document be
constructed. On the other hand, in a post-Enron world there is likely to be more emphasis in
commissioning companies on due process and clear budgetary approval of a development project.
If the outcome of the project is not described in a document such as a requirements document then
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will Chief Executives feel vulnerable? Which kind of documentation is essential, necessary, useful
and for what goals?
4.2. AMs talk a lot about customers. Who are the customers and where are they? Essentially the
issue is about effective and continuous communication between the customer company and the
development company. All involved in this must be in touch with both sides. How easy is this, what
are the problems that make communication of this sort difficult? Can a remote customer still have
excellent communications with developers? What if the representative of the customer changes
during the period of the project? Are there issues if the customer is representing another part of the
development company, perhaps the project is a large scale distributed one with many teams
working on separate parts of an overall project?
4.3. What anxieties do developers/managers experience introducing AMs/XP processes? How can
these be ameliorated? Are there specific issues that managers cite as obstacles to adopting an agile
approach - are these driven by business, cultural or political pressures? What on-going information,
support mechanisms etc. do managers need?
4.4. Does an AM/XP Team have to be in the same place? How can a distributed, agile project be
managed? If there are several teams of developers in different places and several different
customers how can the communication between them be maintained and supported?
4.5. What are the most effecting ways of managing teams with unequal knowledge/capabilities?
Do AMs support personal and technical development better than traditional methods. Do they
provide long term gains in developing the potential of staff?

5. Human factors.
Software development is a social activity carried out in teams, teams of developers and, often,
teams of customers. The personal interaction between the people involved is often a key factor in
success. Research is needed in identifying how the personal, human dimension relates to AMs and
their possible success.
5.1. What are the cultural perspectives in software development methodologies? Do AMs work
better in some cultural settings than in others? Different countries may have a different approach
to software development and this may impact on the adoption of AMs. What are the key cultural
factors? Can AMs provide a more uniform platform for development in the EU?
5.2. There are claims that AMs give better motivation, better job satisfaction and a better quality
of life? Is there evidence for this? Does this lead to less staff turnover? Keeping key staff is an
important issue, is the lack of a rigid hierarchy in an AM development team a positive or a negative
factor in terms of career progression?
5.3. What are the training needs of AMs as opposed to traditional techniques? Do AM customers
need training as well as developers? How does one cost training needs - whether traditional or AM?
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5.4. Are some of the agile practices difficult to adopt? Are agile methodologies only suitable for
the best programmers?
6. Technical considerations.
Agile methodologies are still evolving and there are many technical issues that need to be
investigated. Every project is different and requires a specific approach. It is unlikely that there is
a single detailed methodology that will fit them all. Do AMs provide a framework around which
effective and adaptable methodologies will develop? As new computer technologies emerge these
will pose new challenges for all types of software development. Can AMs adapt and exploit these
new technologies better than traditional methods?
6.1. AMs/XP minimize up front design and design documentation. Many projects experience a
need for a more explicit design phase. Can AM/XP be successfully extended to include design and/
or modelling? Is it possible to combine XP practices with UML in a lightweight way? Is there a
role for Interaction Design in AMs/XP and how can they be combined? When/where does
refactoring become (re)design?
6.2. What effect has the use of AMs/XP during development on the later maintenance of the
system? Is software that was developed using AMs/XP easier to understand/maintain? What is the
role of refactoring on maintenance? What documentation needs maintenance - should complete
documents be updated or should just the changes be recorded? Is documentation really needed for
the maintenance of agile systems?
6.3. Code reuse is a major driver of some software technologies but the amount of reuse practised
varies greatly. Do AMs result in more or less code reuse? Can the lightweight AM approach to
documentation help increase code reuse?
6.4. What is the role of configuration management in AMs/XP? Does it extend beyond simple
version control? Who should be in charge of it? Is it possible and necessary to trace requirements
in code? Is that part of documentation or configuration management?
7. Infrastructure.
Many tools, support infrastructure and other aids are used in software engineering. The Agile
Manifesto emphasizes people rather than bureaucratic processes and tools. But effective tools can
provide people with an enhanced working environment. Some of these are valuable but some may
actually impede agile processes. Research is needed into what tools and infrastructure are useful
for AMs.
7.1. What are the tools that are really needed in AMs/XP? Do we need automatic tools supporting
any of the following aspects of AMs/XP? What is the added value of each of these tools with
respect to the cost of introducing them?
i.
Agile Planning
ii. Testing
iii. Refactoring and Reuse
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iv.
v.
vi.
vii.
viii.
ix.

Eliciting and Managing Requirements
Configuration
Continuous Integration
Documentation management
Project/people management
Other support?

7.2. Are there tools facilitating the use of AMs/XP with distributed development teams? If not,
what are their requirements/how can we create them?
7.3. Although the agile methodologies share many common philosophical perspectives this does
not mean that there are straightforward relationships between them. Is it possible to create an
integrated tool that can be used for all AMs? Is this of any benefit if it were possible?
7.4. What are the metrics that give us useful information about the current status and evolution of
an agile development project? Are there specific differences between metrics for AMs/XP versus
those used for classical software development methods?
7.5. Very little attention is given to the concept of testability in software engineering. Unlike
hardware design, the concept of design for test, the process of making design decisions to enable
more thorough testing of the finished artefact is almost unheard of. Some agile methodologies, for
example, XP, put great emphasis on testing, both at the unit and system levels. Which kinds of
tools, method and techniques are there:
i.
For measuring testability and improving testability through refactoring?
ii. For adding tests to code that is hard to test?
iii. For identifying and dealing with un-testable code?

8. Research methodology.
In order to make progress in trying to throw some light on all these questions it will be important
that rigorous techniques for experimental design, data gathering and analysis are employed. With
the strong support of our associated industrial and academic partners this will be a key activity.
Our initial methodological approach will pay special attention to the Preliminary guidelines for
Empirical Research in Software Engineering, [Kitchenham2001] published by the National
Research Council for Canada and recommended as a basic benchmark for empirical research for
journals and conference referees.
Empirical research proceeds through two principal routes, qualitative research and quantitative
research. In some senses the former is best suited to initial research into complex situations where
the issues and concepts are still to be revealed [Ely1991]. It can take the form of a number of
approaches, a positivist one involving the use of, for example, questionnaires, interviews, focus
groups and action research, [Yin1989]. In some cases combining such an approach with an
interpretativist one, [Walsham1995], can lead to significant insights, [Trauth2000].
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Quantitative approaches have received considerable coverage in the empirical software
engineering literature. Although it is difficult to set up robust comparative experiments progress
has been made in this direction in evaluating agile methodologies in small scale industrial project
settings, for example [Macias2002]. The important issues are to ensure that an independent
perspective is taken to the design of the experiments and to the analysis of the data. The definition
of suitable metrics and methods to collect them is crucial, [Fenton1997]. Hypotheses need to be
stated both clearly and also in a way that can be tested by experiments which, themselves must be
properly conducted.
Looking into cultural issues can be assisted by using modern ethnographic research techniques,
[Harvey1997] and these will be deployed where possible.
8.1. There are two basic principal observations that will guide fruitful research:
a. Experiments involving AMs/XP must be conducted impartially. AMs are a way to make
software they are not a religion.
b. AMs/XP should not be considered in isolation but in the context of other promising
research fields, such as Open Software development, Component Based Development,
Software Product Lines, as well as business, social and cultural dimensions.
8.2. The research should be multi disciplinary and learn from other fields, e.g., human factors,
management, psychology of work, it should avoid re-inventing the wheel
8.3. The research should proceed in close collaboration between Academia and Industry. The
associated partners will provide many opportunities for detailed research into the research
questions.
8.4. The first phase involves each node disseminating locally, current state of the art knowledge
concerning AMs/XP and agile development cultures.
8.5 A methodology should be identified to determine the business value and to make cost-benefit
analysis.
8.6. Pilot projects should be designed and run. These will enable us to triangulate our experiences
and set up more detailed and focused investigations.
8.7. Experimental protocols should be defined to compare the results from the pilot projects.
Within the experimental protocol there should be rules on how to collect the data so that broader
conclusions can be made and comparisons between different contexts made.
8.8. It would also be important to obtain evidence in the experimental data of the different
viewpoints on the various practices of the key stake holders in an implementation of AMs/XP, for
example, Management, Developers, Project Leader, Customer. A grid-based mechanism for
presenting this data could be set up.
8.9. A knowledge base should be set up containing the state of the art and of the experimentation
to share among researchers and practitioners.
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8.10. The results of the experimentation should also be spread to the larger community via (Web)
publications, technical reports, and meetings etc.
8.11. Companies already collecting data should be included, including companies not using AMs/
XP, as in this way it would be possible to determine the real benefits of AMs/XP in comparison
with other approaches.
9. Conclusions.
This programme offers a wide ranging evaluation of what is a rapidly emerging and exciting area
of software development, namely the agile methodologies. Already, good progress has been made
in identifying the issues that are of primary interest to a wide consortium of industrial and academic
partners. We propose an ambitious investigation into the real business drivers for choosing a
development methodology together with in-depth research into many issues relating to the agile
practices and their use in a variety of business contexts. We will consider how agile approaches are
affected by technology, tools, management processes and human behaviour. The ultimate goal is
to understand better, how high quality, pertinent and cost effective software can be created in a
sustainable way.
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