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Abstract: This paper is the individual research paper for ETM 549/649 class for the spring-2017
quarter. The topic I have chosen is: “An innovation concept that has not been discussed in class”,
specifically, Agile approach in software development.

Agile approach and methodologies spread quickly across the software development industry
in the last two decades, and in fact, it is starting to gain contraction in other industries as well. As, it
held the promises of flexibility, user value focus, quality of products, faster time to market, and
increased innovativeness in building software systems.

In this report, a literature review of agile was conducted; to find out how it is different from
the classical waterfall approach and what shortcomings in that model agile addressed successfully that
makes it so popular. The report also conducted a discussion of agile under a famous theory about how

innovation is being created in organizations. Recommendations were offered at the end of the report.

I. Introduction

Software development projects are frequently challenged with scope and plan changes
while the project being executed. Two of the main reasons causing this phenomena are: lack
of clear details at the beginning of the project, and the rapid changes in software technologies
that causes some initial technology choices to became obsolete by the time the project is done
[1][2].

Traditional Waterfall approach to planning software development projects, which
depends on heavy upfront planning and rigid attitude towards changes, causes software
systems to be developed with the goal of conforming to the initial plans, rather than being
developed to add value to clients, causing many projects to fail [2][3].

In response to this challenge, agile software approach emerged, as a new approach to
software development, with focus on software being developed to generate value to
customers rather than to satisfy plans. As well as, to embrace interactions between competent
individuals as a way to develop innovative software systems instead of following processes

and tools [4] [5].
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A. Research Question

Many researchers and practitioners view agile as a revolutionary innovative way to
build software systems that offer an environment in which software engineers can be creative
while having the flexibility to accurately address client needs [1] [2] [4] [5] [6].

But, does agile really add innovations to the way software engineers are doing their

work, and what are the benefits and downsides of this methodology?

I1I. Methodology

To answer the research question, I’ll conduct literature review in which, I’1l go
through agile methodology definition, various implementations, its benefits, and downsides.
Leading to conduct a discussion about agile approach as a way to promote innovativeness, in
comparison with Brown and Duguid argument about the tension between creativity and
structure [7] [8] [9]. Brown and Duguid researched the work environment mechanisms to
promote innovativeness and discuss the differences between process vs. practice and routine
vs. innovativeness and its role in generating knowledge and innovations vs.

commercialization of those innovations.

II1. Literature Review

A. Agile Software Development Approach

As pointed out in the introduction, agile approach evolved as a response to the
shortcomings of the Waterfall methodology [2][3]. Figure 1 shows the evolutionary path that
led to the rise of agile software approach.

The aim of agile development approach is to have faster and nimbler software
development processes. Under agile, software is being developed in an iterative, and
incremental way, based on a team cooperative and straightforward efforts that are adaptive to

generating value to customers.
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Within this approach, iterations represent small software releases that are time-boxed (every
event has a maximum duration) that, incrementally, result in the final software system. The

iterations approach allowed for immediate feedback and flexibility in responding to client’s

needs [10][11] [12][13].
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Figure 1: Evolutionary map of agile methods [10]

Agile Manifesto

Agile practices emerged in the late 1990s and early 2000s [11]. And in February
2001, a group of, self-called, independent software development thinkers met in Utah and
discussed the key principles that should govern Agile. They agreed that the principles should
steer away from "fixed" process mindset and move toward more focus on value and
culture; to revolutionize software development and promote creativity and achievement [14].
The meeting resulted in a symbolic manifesto called the Agile Manifesto. It included the

following statements [5]:
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“We are uncovering better ways of developing software by doing it and helping others do it.
Through this work we have come to value:
Individuals and interactions over processes and tools.
Working software over comprehensive documentation.
Customer collaboration over contract negotiation.
Responding to change over following a plan.
That is, while there is value in the items on the right, we value the items on the left more.”
The manifesto was elaborated further by twelve principles that focused on generating
value to customer, being flexible in accepting changes, delivering software frequently and on
regular bases, and creating an environment of trust by building projects around motivated
individual while offering them support and trust. It also, promoted building simple solutions
while offering technical excellence and good design. And stressed on direct interactions
between developers and business people and having self-organized teams with internal
mechanisms for tuning and adjustment in team behavior and performance [15] [12][6].
B. Agile Methodologies
Agile is a theoretical framework that doesn’t specify certain processes or practices to
follow. Those are defined as part of agile methodologies, which are specific frameworks that
extend and explain what processes and practices to follow to be agile [11][13][16].

Following are some of the most famous agile methodologies:

Scrum [17]

Dynamic System Development Methodology (DSDM) [18]
- Extreme Programming (XP) [19][20]

- Test-driven Development (TDD) [21]

- Lean [22]

- Kanban [23]
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Scrum is one of the most famous and used agile methodologies [11]. In fact, one
study suggested that at least 80% of the firms, that are agile, use scrum [24]. Following is a
review of this methodology, to show how agile is being implemented and how does it add
value.
Scrum Framework

Scrum is an agile software development methodology that handle new software
system development with high-performance small teams working in an interdependence and
intensive manner. It requires well-trained team members that are capable of self-
management, communication, and making decisions in real time based on the current
situation [17] [11]. The word scrum comes from the scrum formation in rugby, which is used
to restart the game after an even that causes a play to stop [11].

Following is a summary of how software is being developed in scrum [12][25][26]:
First, workload is broken-down into user stories that explain the product features needed in
the system. Each story is written in the form of a user narrative of how they will use this
feature. The story contains user acceptance criteria and non-functional requirements.

Stories will be implemented by small teams, each team consists of a ScrumMaster, a
person that organize, priories, coordinate, and facilitate the team work. A Product Owner, a
person that represents end users, and make sure the work being done is delivering the
required value to end users. And the team, a group of self-organized and cross-functional
professionals capable of doing the required work without external help.

The work is being delivered iteratively using time-boxed events called sprints that
have a pre-assigned unified timeframe. In each sprint, an incremental part of the work, based
on user stories, will be carried out. Within the cycle of the sprint several activities are being

executed. Including an assessment of what is being done so far, what are the issues facing the
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team, and what is the end users feedback on previous sprints deliverables. So, a continuous
improvement and in real-time feedback is being done as part of this methodology.

See Figure 2 for more details.

DailyScrum
Meeting
1 -Dai/)
) Release
Product Sprint (2-Weeks / 1-Month) (Working Product
Features Increments)
Assigned to
Sprint
Sprint
Back Log
Spring
Planning -
Meeting Spr.lnt

Prioritized Roview

Product

Features

Product Sorint
Backlog g :
- Retrospective
Figure 2: Scrum Process Framework [12]
C. Agile Benefits

Agile approach offers several advantages against the traditional waterfall approach
[10] [13][11][12]:
First, faster product delivery to market: work is done in iterations, or sprints. Each iteration
should result in a working part of the system being delivered to the customer.
Also, by doing incremental iterations and getting customer feedback immediately, it reduces
uncertainty and risk; as customers can see and use the work done so far immediately and
hence assess how properly the work is aligned with their expectations and needs, and ask for

immediate adjustments and tweaks.
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Moreover, agile increases customer satisfaction by focusing on customer value instead of a
pre-defined scope. Also, customer satisfaction is gained by being flexible in accepting
customer changes as soon as the customer asked for them, by adding them to current iteration
or to the next one.
Furthermore, agile increases efficiency as having a cross-functional team members working
together and with customers reduces reworks and miscommunications. Also, increase team
engagement, as they can see their work being used immediately.
Finally, agile increases the quality of software systems; since there are frequent deliverables,
which allows for better testing and reviewing in each sprint, and finding defects as soon as
possible and before they can cause much damage.
D. Agile Criticisms

Agile approach faced several criticisms [10] [13][11][12]:

First, agile depends on small self-governing teams of professionals working closely with
each other. So, for effective agile implementation, the majority of team members should be
highly experienced and trained, and that is costly and can’t always be achievable.

Also, to be able to effectively deliver workable components on timely manner, the team must
be fully dedicated, and in many firms, programmers do work on several projects in the same
time.

Furthermore, agile manifesto favors working software over documentation, and that led to a
misconception among many agile practitioners that there is no need for documentation at all!
Moreover, agile approach offers scope flexibility, so; under agile approach, teams start with
the core features of the system and incrementally add features based on feedback from
clients, and that could lead to a final system that is totally different than what was originally

expected.
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Finally, since the scope is flexible and the system is being developed in an incremental

manner, it is difficult to plan for time and cost properly in advance.

E. Case Studies
Netflix

Netflix has been using agile in developing its services ever since it started in the early
2000s [27]. The company releases new updates to its services every two weeks. Allowing
them to be adaptive and flexible as they are building for the present all the time. The agile
fast incremental iterations approach enabled Netflix to be successful by allowing them to fail
fast, have the chance to do more experimentation, and learn quickly. Which enabled Netflix
to offer more new creative features and get feedback immediately to advance or discard those
ideas, effectively creating a safe and risk reduced environment for creativity while
maintaining stability and quality of service. Netflix mantra is “Release early, release often”
[27].

Guardian

Guardian.co.uk is one of the most popular newspaper websites in the UK with more
than 700 pages view per second [28]. They tried to upgrade their massive legacy content
management system using traditional Waterfall approach unsuccessfully. Then they applied
agile approach, and start to upgrade their content management system and related online
services section by section. The whole system was upgraded after 22 releases, with each
release containing enhancements based on feedback and evaluation of previous releases. At
70% of the way, the project team started to add new features that adds value to the website,
they were absorbing growth in scope while maintaining their time schedule. The project was
done on time with far more features and enhancements than what was originally expected

[21].

-10-
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In summary, the common factor between those cases is how agile allowed them to be
more innovative, by allowing them to have scope flexibility with focus on generating value to
customer instead of satisfying initial requirements. The time-boxed iterations approach,
allowed them to do so, while significantly reducing time-to-market and reduced risk of
defects due to continuous improvement and in real-time feedback allowed by the short

iterations approach.

VI. Discussion

In the section, agile approach as a source to promote innovativeness in software
development is discussed. It is juxtaposed with Brown and Duguid argument about the
tension between creativity and structure [7].

Broun and Duguid argued that knowledge creation and wealth creation don’t
necessarily move hand in hand. They indicated that small groups of practice, which are not
governed in rigid structure, could be creative and spark knowledge creation and innovations.
While wealth comes from growth that needs a process, specialized subgroups that are
coordinated by an “orchestra” conductor, and the best firms are the ones who can manage
both forces instead of being in favor of on of them, to maintain creativity while making
money.

While this argument is sound and logical, it seems that applying agile in the software
development industry does not quite fit under it; agile promotes an incremental time-boxed
approach that result in the ability to deliver an initial working software and keep adding/
testing new features to the system while it is being used by the customers. So, innovativeness
and knowledge creation are being created in the same time the software system is being
delivered to customer and the wealth is being generated. Requiring the small, cross-
functional teams to keep working together and the process rigid structure to never be used.

So, it seems agile is solving the creativity vs. structure tension dilemma, by simply

-11-
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eliminating the need for structure to generate wealth and instead, offering a sustainable
creativity model that can generate the wealth in the same time and as much as it can generate

the knowledge and innovations.

V. Conclusions

Agile approach allows for increased creativeness and flexibility in software
development. Its incremental time-boxed approach, that is being carried out be self-governing
cross-functional teams, gives those teams the ability to be creative by allowing them to
decide directly, in coordination with end users, on what features to offer next, based on
previous release feedback and evaluation, instead of being restricted by a pre-determined
rigid scope planning. The cyclic short period releases and the incremental manner, reduces
time to market while maintaining quality of work, and in the same time, it allows to test new
ideas in real production conditions and decide to withdraw or expand on them based on the
feedback and evaluation.

In this reports, a review of literature was conducted to find out how agile approach
has changed the software development industry. It covered what is agile, what is agile
manifesto, and how does agile, based on it manifesto, did innovate the process of software
development and overcame the shortcomings of the traditional Waterfall approach.
Moreover, the literature review covered agile methodologies, with detailed focus on scrum,
one of the most popular agile methodologies. Then the review went on to explore the
advantages and criticisms of agile. And, it concluded with describing two high profile case
studies of applying agile successfully.

Finally, in this report, agile approach was put under the lens, by juxtaposed it against
Brown and Duguid theory about the tension between creativity and structure.

A. Recommendations

Based on this paper’s literature review, following recommendations are offered:

-12-
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- Agile is a viable approach that can be applied not just in software development sector,

but also in other sectors, especially when the final product requirements are not clear

and when there is a need for continues releasing of new features in short time cycles.

- Creating value to the customer is the ultimate reason of producing products or

services, and it should always take precedence over rigid pre-decided scope.
However, to achieve that, there should be a flexible but smart approach that will not

result in scope creep or loss of focus.

- Agile approach proved that firms could be creative and profitable in the same time

without the need to have separated or conflicting ways of doing the business.

- While agile approach solved many problems related to software development in

compare with the waterfall approach, it is not always the right way to develop
software; if the end requirements are mature and predictable, e.g. something we did
many times before, and a predefined budget and time is very important, then in this

case the traditional waterfall approach would be the better choice.
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