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Abstract— Software development methodology plays a vital role in systems development life cycle. It is a framework
that guides the systems development team in achieving what the customer/user has requested. Decision making may
impact the systems development team positively or negatively. Hence, understanding strengths, limitations, how, why
and who can use the software methodology is imperative. It helps all the stakeholders involved in a systems
development team to make informed decision for a particular project. Hence, the software development methodology
is not a silver bullet for all the projects.
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I. INTRODUCTION
There is a stage in life where a need arises within the organisation to purchase or develop a system. This need may
require the organisation to undergo through a system development life cycle (SDLC) in order for it to increase
productivity to remain competitive. To achieve that, most organisations have to make a decision to developing a system
or purchase a system. Therefore, there are various systems development methodologies that can be followed after making
that crucial decision because there are finances involved. [1] Define SDLC as a guideline and logical process used by
system developers to develop systems. According to [2], SDLC stipulates the required ways that comprises various
stages and activities to successfully develop the system. However, it should be taken into consideration that the
methodology is not one size fit all. The software development team has to carefully select the appropriate methodology
for a particular project they are undertaking.
These methodologies serve as a framework to be followed by a software development team. It can also be used to ensure
that the designed solution meet the user requirements that supports business strategic goals and objectives. The SDLC
can be either agile or traditional. However, both methodologies are made up of various stages namely analysis, design,
development, implementation and maintenance [3]. However, the main purpose of this paper is to examine the agile
methodologies and to understand why, who and how they are used and also highlight the limitations thereof.
II. AGILE SYSTEMS DEVELOPMENT
Nowadays, the business environment is so dynamic and requires organisations to constantly change its requirements to
adapt the new ways of doing business. These organisations need systems that will enable them to compete with their
rivals. The continuous requirement change has been a big issue within systems development arena. However, the
introduction of agile addressed that issue and others such as user involvement, rapid and flexible response to change and
frequent delivery [4]. Agile systems development is described as a group of systems development methodologies aiming
at quickening the development processes for responding to continuous requirements change [5]. It is impossible for the
user/customer to know all the system requirements prior to the development of the system. Therefore agile
methodologies make it possible address that problem.
[6] defines agile methodology as “subset of iterative and evolutionary methods that are based on iterative enhancement
and opportunistic development processes”. In agile, a system is developed in cycles also known as iterations. Within the
iteration various systems development activities occur. [7] posits that, at the end of each iteration, the system is released
to the customer for use. [6] stipulates that every iteration leads to an iteration release that integrates the entire system
across the team and is a growing and evolving subset of the final system. The use of the system, enable the customer to
figure out what they really need. Therefore, the agile process allows rapid response to changes in requirements, detailed
and perpetual collaboration between the development team and the customer [8]. Team work is what brings the two
together to achieve the desired solution.
Agile methodologies are based on iterative and incremental development whereby requirements and solutions keep on
evolving. It promotes user involvement, development, teamwork, collaboration and process adaptability throughout the
life cycle of the systems development project. The agile systems development methodologies include eXtreme
Programming (XP), Scrum, Dynamic Systems Development Method (DSDM) and Lean Software Development [9]. The
methodology is chosen based on the scope of the software development project or according to the organisation standard.
The agile methodologies are briefly explained below.
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III. EXTREME PROGRAMMING
Rapid changing requirements in systems development became a stumbling block in the success of implementing systems.
As a result, eXtreme Programming (XP) was introduced by Beck in 1999 to help eradicate or solve the mentioned
problem [10]. XP was intended to improve the responsiveness towards the rapid changing customer requirements and
the quality of the systems. [11] posits that XP relies too much on constant communication between stakeholders which
promotes firm feedback and good response to any changes that might be required. It is also concerned about the actual
programming practices because it is low risk, efficient and flexible development approach that is suitable for rapid
changes to the requirements [12].
XP is made up of five stages namely exploration, planning, iterations to release, productionising, maintenance and death
[13]. The figure below demonstrates the five stages of XP life cycle.

Fig. 1 [14]
Prior to the commencement of the systems development it is imperative to form a team that will sit together to ensure
that the requested system is delivered. [10] argue that XP focuses on teamwork and skilled systems developers to
conﬁdently react to changing customer requirements anytime in the life cycle. XP is defined by [15] as a process that
enables the co-ordination of team activities as well as aiding in the rapid software development of projects to satisfy
customer’s needs. The core values described below play a vital role in bringing the entire team together with its simple
practices.

XP Core Values
Communication
Simple
Feedback
Courage

Table 1: XP Core Values [16]
Description
Effective communication between project stakeholders helps resolve issues as they arise
XP emphasises starting with a simple solution and adding extra functionality later
Testing the solution earlier enables the developers to get continuous feedback which enable
them to resolve errors in the early iterations
Developers need to have courage for fixing errors, re-writing or removing the completed
tasks caused by changing requirements

The above mentioned core values together with the twelve best practices described below best defines extreme
programming. XP emphasises team work. As a result all the members of the team are equal partners in a collaborative
team.

XP Best Practices
Planning game
Small releases
Metaphor
Simple design
Testing
Refactoring
Pair programming
Collective
code
ownership
Continuous
integration

Table 2: XP Best Practices [17]
Description
It involves the efforts required to decide on implementing the customer stories
The system is developed in a series of small releases that are continuously updated
Pictorial presentation of how the system works enable the team members to better
understand the system
Keep the system design as simple as possible to accommodate changing requirements
Conduct testing in order to build high quality system
The code is rearranged to remove duplication, improve communication and simplify the
code without affecting the functionality of the system
The code is written by two developers on a single computer
The code belongs to the development team and can be updated by any developer when
changes are required
Any new code is thoroughly tested and integrated to the system
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40-hour week
A maximum of 40 hours per developer to work is permissible
On-site customer
The customer’s availability is required at all times to respond to the development team’s
questions
Coding standards
Coding rules that exists among the team enables the developers to follow the same pattern
of coding which leads to common understanding
The XP teams work in a series of short development cycles, which is intended to improve productivity and introduce
checkpoints where new customer requirements can be adopted short development cycles. At the beginning of each
iteration, the team gets together with the customer for a planning meeting. In that meeting, they go over the features the
customer requires in that iteration and each feature is broken down into individual engineering tasks. During the rest of
the iteration, the team implements the features they agreed upon. At the end of the iteration the programmers delivers a
working system to the customer. XP is severely dependent on continuous communication between stakeholders, tight
feedback loops to clarify, specify feature implementation and to respond to change [11]. Below is the XP project
development model.

Fig. 2 [12]
However, the potential weaknesses of XP include problems with unstable requirements, lack of documentation design
and XP does not provide data gathering guidance (Khan et al., 2011).
IV. SCRUM
Scrum is one of the several agile light-weight methods that use an iterative and incremental approach for the systems
development. The scrum methodology is based on the game of rugby and was introduced by Schwaber in 1995 [18].
The purpose of scrum in the field of play is to resume the play quickly, safely and fairly after stoppage (Gang et al.,
2011). [19] posit that Scrum methodology inspires independence among team members, provides satisfaction among
employees and enhances team spirit which increases the quality of work. Therefore, quality and the best results can be
achieved through the team that is prepared to function as a unit to meet the organisational goals and objectives.
The iteration in scrum is referred to as a sprint. In scrum, work is divided into a set of features known as sprints which
typically lasts a month in duration [20]. The scrum method brings a small team together to work on those specified
features. The intension of this team is not only to reveal organisational problems but to solve them through hard work
with open minds and to also to demand changes within the organisation [21]. The Scrum method is made up of three
stages which are divided into sub stages. [19] states the stages as follows: the initial stage is pre-game (sub-processes:
planning and system architecture) followed by the game (sub processes: develop, wrap, review and adjust) and post-game
(closure). Below is the scrum development life cycle:

Fig. 3 [14]
© 2015, IJARCSSE All Rights Reserved

Page | 20

Sekgweleo, International Journal of Advanced Research in Computer Science and Software Engineering 5(7),
July- 2015, pp. 18-24
Scrum is ideally suited for projects with rapidly changing or highly evolving requirements. It is through hard work,
creativity and the willingness to work as a team that best results are achieved. The vision of the development team is to
deliver a final working product which is according to the changing requirements [22]. At the closure of the systems
development the team is crowned the winners of the game. Hence, the organisation has achieved quality results
(requested product) that fulfil the organisational requirement.
V. DYNAMIC SYSTEM DEVELOPMENT METHOD (DSDM)
The people skills together with the knowledge of software development tools and techniques play a vital role in dynamic
systems development method (DSDM). In order to achieve tight delivery project timelines, DSDM combines the actual
use of people’s knowledge with tools and techniques such as prototyping [23]. Prototyping in DSDM is used as a
mechanism that paints a clear picture of all the aspects of the system to the various stakeholders. As the other
methodologies, DSDM is divided into three stages namely pre project, project life-cycle and post project [24]. These
stages are also accompanied by nine principles of DSDM. They include user involvement, project team empowerment,
frequent delivery, business needs are important for delivery, iterative and incremental development, changes are
reversible, requirements are base lined at a high level, testing is integrated throughout the life cycle, collaboration and
cooperation is vital [23].
The main focus of dynamic systems development method (DSDM) is to deliver working business solutions within tight
time schedules. However, achieving the results on time requires cooperation and collaboration from all the project
stakeholders. Therefore the use of DSDM enables the team to define the delivery time and to limit the resources in order
to create the process that entirely satisfies the user’s requirements [25]. Within DSDM, the time and resources are fixed
for the life of the project which allows the requirements to be satisfied to change [26]. The customer’s satisfaction
becomes the priority in DSDM because at the end of the project the desired solution has to be delivered.

Fig. 4 [27]
VI. LEAN SOFTWARE DEVELOPMENT
Lean Software Development is actually a set of principles transferred to the software domain from manufacturing.
Essentially, it is a systematic approach to identify and eliminate waste through continuous improvement. In lean the
production occurs in smaller batches of high quality since the feedback loop is short and it allows controls to be adjusted
more frequently and enable resources to be used efficiently without any queuing [28]. Splitting and performing tasks
into smaller chunks simplifies the work and makes it more manageable.
In the automotive industry lean is about defining value in the eyes of the customer which equates to our highest priority
is to satisfy the customer and deliver working software frequently in the software industry [29]. This is the principle
which enables lean methodology to be adopted in both industries (auto mobile and software development). Lean
software development methodology consists of seven principles: eliminate waste, amplify learning, decide as late as
possible, deliver as fast as possible, empower the team, build integrity, and see the whole [24]. As stated by [30], these
principles serve as a guideline to companies with regards to standardising methods, activities and work products.
Standards and methods introduce uniformity and the way of working within the organisation. It makes it easy for the
colleagues to take-over from another colleague who might not be present at work.
VII. WHY IS AGILE USED
Agile emphasises delivering early and often, enabling the business to begin generating a return on investment much
earlier. Agile methods are intended to the dynamically changing needs of the business [31]. [8] argue that agile
promotes quick response to requirement changes as well as broad and continuing collaboration between the systems
development team and the customer. In return, the business gets the highest-valued features delivered early and which is
of high quality. [20] argue that agile enable developers to build solutions more quickly and efficiently. There is a
demand for fast delivery of software products as well as accepting changing requirements. [10] argue that agile
methodologies offer organisations with the capability to swiftly advance systems development and to respond to rapidly
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changing requirements. Some of the principles of agile is to welcome changes to requirement late in the development
process, deliver working system frequently in short space of time, satisfy the customer, enabling close relationship
between business people and system developers, promoting face-to-face conversation amongst team members, simplicity
and promoting sustainable development [32].
The agile methodology ensures that the time spent between the idea and the delivery has a short feedback cycles to
enable any corrections to be made early. Its practices are based on program design, coding and testing that are assumed to
enhance the flexibility and productivity of system development [33]. Such practices are known as iterations/cycles.
With short feedback cycles quick and early adaptations to business changes is achieved.
VIII. HOW IS AGILE USED
Agile assumes that the requirements will evolve and change as the customer begins to visualize their own requirements.
According to [34], agile tolerate the development team to focus on the software itself rather than on its design and
documentation. The flexible nature of agile allows the system development team and customers to work with what they
which will evolve until the desired solution is delivered. Therefore feedback from the customer serves as a guiding
principle and clearly provides opportunities to gather missed requirements [35]. Regardless of not knowing the
requirements completely in advance, the agile process allows the system development to be broken down into several
iterations.
Agile focuses primarily on short iterative cycles and depend on on the knowledge within a team [20]. The team make
use of the information they get from the customer and it does not matter how little it is, the development carries on.
Once the first cycle is complete the system is rolled out to customer for use. Agile puts extreme emphasis on delivering
working code or system to the customer as quick as possible [10]. Through the use of these short cycles the customer is
able to realise the requirements they have missed or change some that they requested. [36] posit that all agile methods
encourage frequent repositioning of development goals with the customers’ needs and expectations in mind. It is normal
for the customer to change their mind and for the system development team to readjust the program to meet the
customers’ needs.
IX. WHO USES AGILE
Depending on the organisational structure, the agile systems development team may comprise of the project manager,
system architects, business analysts, business people, systems analysts, systems developers, systems testers and
customers (end users). The roles and responsibilities differ according to the agile methodology selected but the above
mentioned roles features in most agile methodologies. [38] posit that stakeholders with diverse backgrounds and goals
are involved in making collaborative decisions which is the ultimate characteristic of agile development. [39] posit that
the roles in Scrum include the product owner (person from business), Scrum team (developers, testers and other roles)
and Scrum Master (team leader).
X. LIMITATIONS AND CHALLENGES OF AGILE
Agile methodologies were introduced to eradicate and simplify the difficulties encountered through the use of traditional
methodologies. However, any new technology that is introduced comes with its strengths and limitations. Therefore,
agile offers limited support to distributed development environment though it encourages face-to-face communication
between developers and customers [40]. There can be other means of communication but what makes the agile team
productive is the face-to-face communication. Agile also offers limited support for development involving large teams
because it forces team members to be located in different locations [41]. This also defeats the purpose of face-to-face
communication. Pair programming also becomes a challenge in the distributed environment because two team members
has to work side by side on the same code which is another typical feature of agile practices [5]. The tendency Extreme
Programming which focuses on building software products that solve a specific problem limits agile from producing
reusable artifacts [42]. The best way of working is to produce the solution or components that are re-usable and capable
of solving more than one problem.
Explicit knowledge (knowledge that resides within the organisation through documentation) is crucial to all organisations
since it keeps the knowledge within organisation. However, agile development is dependent on tacit knowledge of the
development team (knowledge that resides in the heads of people) and this can shift the balance of power from
management to the development teams [38]. Therefore, this empowers the development team to dictate the terms of
working.
XP cannot be utilised for medium and large project due to its poor architectural planning, over concentrating on early
results, weak documentation and low levels of test coverage [43]. Agile methodologies do not allow systems be
developed for reusable purposes since the focus is on that solving specific problems and not the general ones [44]. In
agile, interaction and communication between the developers and customers is very crucial. The success of the project
depends on those factors. [45] posit that the developer with poor social skill may have difficulties in attaining proper
information with regards to a particular module in progress, as result that makes customers to be unable to provide
accurate requirement for the following iteration.
XI. CONCLUSION
Prior to systems development it is vital for the systems development team to have a good understanding of what is
required by the customer/user. It is crucial for the systems development team to also understand the type of project they
© 2015, IJARCSSE All Rights Reserved

Page | 22

Sekgweleo, International Journal of Advanced Research in Computer Science and Software Engineering 5(7),
July- 2015, pp. 18-24
are faced with before they could start working on it. That enables the team to decide on which system development
methodology to follow. The understanding of how each methodology is applied by who, how and why is applied helps
the system development team to make informed decision. The intention of most organisations when it comes to systems
development is to be successful since IT enables them to be efficient and remain competitive to its counterparts. Failure
is not an option to organisations and success is what is expected from the systems development team.
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