Dr. Adel Hamdan Mohammad et al. / International Journal of Engineering Science and Technology (IJEST)

Agile Software Methodologies: Strength
and Weakness

Dr. Adel Hamdan Mohammad,
Computer Science Department, The world Islamic Sciences and Education University, Amman-Jordan,
Faculty of Information Technology,
Adel.hamdan@wise.edu.jo
Adel_hamdan@yahoo.com

Dr. Tarig Alwada’n,
Computer Science Department, The world Islamic Sciences and Education University, Amman-Jordan,
Faculty of Information Technology,
Tarig.alwadan@wise.edu.jo

Dr. Jafar "M.Ali"" Ababneh
Network and Computer Information System Department, The world Islamic Sciences and Education University,
Amman-Jordan,
Faculty of Information Technology,
jafar.ababneh@wise.edu.jo

Abstract

Agile methodologies are great software development methodologies. No doubt that these methodologies have
widespread reputation. The core of agile methodologies is people. Customer and each team member in agile
development teams are the key success or failure factor in agile process. In this paper authors demonstrate
strength and weakness points in agile methodologies. Also authors demonstrate how strength and weakness
factors can affect the overall results of agile development process.
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1- Introduction

Software development is a complicated process to deliver products in more rapidly, enhanced and cheaper ways.
There have been several studies and ideas on improving and enhancing the overall development process. To
defeat the rapid change in organization and business need in traditional methods a new mythology emerges. This
methodology is called agile method or agile methodology. Agile methods focus on people, customer’s
satisfaction and rapid response to change [1, 2, 3].

First, on February, 2001, the creators of agile methodologies are met to talk and prepared the manifesto of Agile
Software Development (ASD). In the meeting seventeen people discussed and talked about the future of
software development methodologies. They notice that they share some common characteristics in general.
These characteristics are mainly focused on people. The result of the meeting was the creation of a new
intelligent methodology named “Agile Alliance”. [2, 3, 4, 5]

Old methodologies or traditional software methodologies such as System Development Life Cycle (SDLC) is a
structure imposed on the development of a software product. There are several models for such processes, each
describing approaches to a variety of tasks or activities that take place during the process. Traditional software
development methodologies has been quite famous and been used by many software development teams and
enterprises across the world. SDLC includes several stages from preliminary development analysis to post
development software testing and evaluation. It also consists of the models and methodologies that development
teams use to create the software. These heavy aspects became to be known as heavyweight. Thus some
researchers tend to use more flexible method than traditional methodologies. Theses methodologies and
techniques are based on iterative development. As a result the era of agile methodologies start to emerge [2, 3, 4,
5].

Agile software process or agile software methodologies are a group of software development process that based
on incremental development or iterative development. In agile development process requirements and solutions
are changed and evolved through collaboration and communication between organization and teams. Agile
software process encourages rapid and flexible response to change [2, 3, 4].

One of the main and core characteristics of agile methodologies is that it addresses the problems of rapid change
and it is based on best practices and their previous success and failures stories. In addition agile methodology
team must be more effective and efficient in responding to changes. Theses days, agile software methodologies
or lightweight methodologies generate a huge debate between traditional methodologies followers and agile
methodologies followers. But actually there are many evidences and success stories from working with agile
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methodologies propose that agile methods are flourishing and appropriate for many situations and
circumstances. [2, 3, 6, 7, 8, 9, 10]

Taking in consideration the increasing change and ambiguity in most software systems would lead to search for
a process or methodologies that can deal with such circumstances. No doubt that agile methodology has the
capability to deal with such change. [6, 7, 8, 9, 10]

This paper is organized as follows. In the next section, we review relevant literature; section three demonstrates
agile approach, section four is about agile methodologies strength and weakness. The last segment of this paper
presents our conclusion.

2- Previous Study

F. Maurer [11] studied the development of a web based system by nine full time employees in a small company
that used XP and observed substantial productivity gains compared to their pre-XP timeframe.

Marchesi and Succi [12] demonstrate that there is increasing evidence that Agile Methodologies (AMs) have the
potential to improve significantly the way software is produced.

Cho [13] demonstrated that in contrast to traditional SDLC, the Agile SDLC avoids ‘up-front’ requirement
gathering as stakeholders often could not provide all requirements in sufficient details for implementation to
occur at the beginning of a project.

Vijayasarathy [14] in his research said that although agile methodologies are better than traditional
methodologies in many aspects, several difficulties are still there when it comes to practice. One among these is
that agile methods significantly reduce the amount of documentation, and even claim that the code itself should
act as a document.

An analytical study done by Tan [15] found confirmation of staffing stability and design compatibility that
influence the success of software projects that use iterative or incremental development. The basic idea behind
iterative development is to develop a software system incrementally, allowing the developer to take advantage
of what was learnt during the development of earlier deliverable versions of the system. Therefore, iterative and
incremental software developments are viewed as the keystone of the agile methodologies.

Uikey [16] in his research demonstrate that the informal communication among stakeholders and developers
sometimes raises problems such as inability to cope with system complexity and rapidly changing requirements,
or inability to add new members to the development team.

Morkel [3] examined in his research the adaptability of agile methodologies to software development standard
laid by 1SO. Also he said that Extreme Programming XP is used as main representative of different agile
methodologies.

Aladwani [4] made an attempt to authenticate and integrate performance model of information system IS. In this
research authors demonstrate that information systems project performance depends on six categories of
variables. Also he said that information system project performance must consider the social context within
which IS projects operates.

Demarco [5] in his research talked about Extreme Programming XP and demonstrated how XP create more
much interest since it offers some fundamental alternative to traditional software engineering principles.

Steve [6] in his article talked about ongoing shift in which software is made from inhouse development to be
ready to install products. Also he said that installation consists of several detailed analysis issues. In the
traditional systems development life cycle (SDLC), analysis issues handled in the first stages, as part of the
requirements analysis stage. In the market model of SDLC, detailed analysis comes after purchase. It is only
during installation that users become deeply involved in the first time in assessing how the software meets their
needs.

Wolfgang [7] in his research demonstrated that the support of software quality in a software development
process depends on two points: the first point is providing some techniques that support the development of high
quality software. The second point is providing techniques that assure the important quality attributes.

James [8] in his research demonstrates that Extreme programming XP is one of the most discussed subjects in
the software development community. Also in this research authors show that XP uses a set of practices to build
a successful software team that produce quality software.

Juyun Cho in [17] his research said that agile has several benefits but organization refuse to jump to agile
methodologies for several reasons: 1) agile methods significantly reduce the amount of documentation and rely
heavily on tacit knowledge, 2) agile methods have not been sufficiently tested for mission/safety-critical
projects, 3) agile methods are not adequate for highly stable projects, 4) agile methods can be successful only
with talented individuals who favor many degrees of freedom, and 5) agile methods are not appropriate for
large-scale projects.
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3- Agile Approach
Traditional or conventional methods are still used in large-scale projects particularly in industry. The reason for

using traditional methods comes from their straightforward philosophy [18]. And its ability to provide
predictability, constancy, and assurance. [19].

Agile software development (ASD) is relatively a new term used in software engineering. Agile processes or
agile methodologies actually represent a new approach for planning and managing software projects. In spite of
ASD which represents new methodologies in software development it is based on some existed philosophies
and theories which both are inspired from the field of software engineering [12, 14, 18, 19].

Agile development processes have been analyzed from several experts and researchers. According to some
researchers ASD is mainly focusing on four aspects: [1]

1. Agile development is nothing new, such practices have been in place in software development since2 the
1960s [20].

2. The lack of focus on architecture is bound to engender suboptimal design-decisions [21].
3. The practices in XP are rarely applicable [22].

4. Agile development methods are suitable for small teams, but for larger projects, other processes become more
appropriate [23].

Nowadays; agile methodologies is one of the most important rising methodologies in software engineering. No
doubt, that there is a high speed changing in market. This change enforces producers of software to take care of
several required and not required features. Also new emergent issues required that producers have to answer
several questions such as how companies can differentiate themselves? What technology must be used? Which
type of technology can survive? To answer these questions companies must have different visions for the future
and flexible methodologies. Taking in consideration that from hardware and software perspectives making long
term prediction is unachievable.

By saying that agile development methodologies are based on the reality of rapidly change of today’s market.
And taking in consideration that agile philosophy can deal with emergent issues which can appear rapidly in
market environment, tools, and technologies. All these benefits and encouraged features which are a result of
agile methodologies introduced through four basic values: [8, 9, 24, 25, 26]

Individuals and interactions over processes and tools.
e Working software over comprehensive documentation.
e  Customer collaboration over contract negotiation.
e Responding to change over following a plan.

Agile methodologies core is people. People are the main factor for success or failure. One of the main important
principles in agile methodologies is that people can respond earlier and faster. Also fast response to emergent
issues in agile methodologies enhance the overall process since it doesn’t require following procedures for
writing documents and calling several level of managers.

In agile methodologies team members and management have an equal place. This enhances collaboration and
restricts constraints. And this doesn’t mean in any way that technical staff will take the role of managers. [27,
28, 29].

Also another main goal of agile methodologies is its focusing on working software with minimum effort.
Simplicity is very important. The idea here is to never produce and write code more than required. To success in
agile methodologies customer collaboration is a key aspect. Also in agile methodologies we do our business
according to customer needs. So customer plays a great role in earlier phases. And in reality the customer is one
member of the development team. [29, 30, 31].

One of the main reasons behind using iterative development its allowing the developer to take benefit of what
was learnt through the development and earlier deliverables versions of the system [32].

Agile software philosophy based iterative and incremental development, customer collaboration, and frequent
delivery. Agile process is done through light and fast development process [33].

Finally responding to change is one of success keys. In traditional methodologies team members and managers
are following a written plan. Nowadays there is a great and rapid change in market which makes the process of
following a written plan is inapplicable in most situations. So we have to follow flexible and unstable
methodologies. [33, 34, 35, 36].
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4- Agile methodologies: Strength, Weakness
In the following section authors will talk about agile methodologies strength, opportunities and weaknesses.

Actually there are many encouraging benefits in agile philosophy such as short development cycle, high
customer satisfaction, and quick adaptation to change. No doubt that the strength of agile methodologies is
based on its flexibility.

One of the strength points of agile methodologies is that its philosophy which based on the idea that projects are
developed in short iterations. At the end of each iteration the user can see a working version of the software
before moving ahead to the next iteration which means that the overall project will be more flexible. In
traditional methodologies if the customer changes some requirement after long period such as (six-ten month)
this require complete project rebuilding, but through applying agile philosophy it can be adapted. Another
strength point is that the customer can evaluate the development after each iteration and suggest plans for future.
Another advantage of agile methodologies is the constant testing and integration since testing is done after each
iteration which means that faults can be corrected regularly. Another strength point is that progress can be
viewed and measured after each iteration.

Also another strength point of agile methodologies is that it based on people and their creativity. This means that
solving emergent issues and problems will be done immediately without following rigid policy and procedures.
Another positive point in agile methodologies is that developers are often more pleased since they communicate
with customers and respond to their requirements without following rigid policies in communicating with
managers to take an approval for every simple modification. Flexibility does not means that developers can do
modifications and respond to customers’ needs without telling their supervisors but they can respond to
customers’ modifications before telling their managers. Also one of the main characteristics of agile
methodologies is that it based on working on small teams. This means that there is always a continued channel
for communication between team members which increase job satisfaction. Continued communications means
identifying problems and mistakes earlier. Besides that working in small teams will accelerate the development
process.

In agile methodologies customers are playing an important role in the working team. Agile methodologies
recommend having a full time customer working with development team. This means that any misunderstand of
customers’ requirements can be solved and answered immediately. Also this means the time taken for solving
any emergent issues will be reduce to the minimum.

Now we will start talking about agile weakness. There are several experts and practitioners say that “it’s agile-
not agile”. Actually a very big mistake that many people assume that agile mainly based on flexibility and lack
of flexibility. In reality this is not true, since agile methodologies has its own formal rules and polices. Another
point is customer interaction. Agile followers consider this point as a merit. But in fact it may become a weak
point in some circumstances such as the user or customer might not find enough time to spend with developers,
or if the key customer is one of the high level managers. Another weakness point that agile methodologies
recommend that the agile development team and end users are located in the same physical location for long
periods daily which is not applicable under all situations.

One on the main weakness in agile methodologies is difficulty in coordinating between teams for large projects.
Consider two teams working in separate locations and they are hundred of kilometers apart. Is there
coordination equivalence to two teams sitting in the same physical location?

Another point we can talk about that agile methodologies lack of long term planning. This means that when
various components of the project have been assembled definitely this will result in some problems. In agile
methodologies this is called “refactoring”. Also since agile methodologies based on a verbal communication
with customers this will lead to a weak documentation.

Beside that one of the key successes in agile methodologies based on having strong and high qualified
developers having the creativity and skills to works in teams and to communicate with other teams or customers.
This type of developers is not easy to find and demand a huge cost. Also working in small teams guide to
troubles in identifying individuals’ contributions and how they can be pleased. Beside that lack of enough
documentation for tracking overall progress make executive managers face huge challenges of not delivered
goals.

5- Conclusion

In this paper authors try to show and highlight the strength and weakness of agile methodologies. Agile
methodologies are great methodologies which appears as a respond to frequent changes in market. This paper
demonstrate main strength points of agile methodologies such as it’s philosophy based on short development
cycle, high customer satisfaction and a quick adaptation to change. And how agile methodologies respond to
change in markets and many organizations find these methodologies more suitable for market. This paper refers
to some weak points in agile methodologies. After studying the weakness and strength points of agile authors
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found that there is a strength point which may be converted to weakness under some situations such as customer
interaction.
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