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ABSTRACT

AGILE (SCRUM) IMPLEMENTATIONS FOR BANKING APPLICATIONS IN
TURKEY, IS SCRUM USEFUL OR NOT?

Sahin, Murat
Computer Engineering

Thesis Supervisor: Asst. Prof. Dr. Selcuk BAKTIR

January 2016, 92 pages

The purpose of this work is to study whether The Agile (Scrum) implementations of
banking applications in Turkey is useful or not. We have been using the traditional
software development methodologies (SDMs) for many years but they have been proven to
be too cumbersome to meet the rapidly changing requirements and to have short product
life cycles. Finally, a new approach, which is being very popular in recent years, has
arrived this area to meet these expectations, it is called Scrum. Turkey is also affected by
this development methodology and many companies want to implement this approach in
order to achieve more productivity, more efficient and effective software products. Many
software professionals believe that it is very useful for software development and it has
many advantages, such that it provides faster software development and improves the
ability to manage the changing requirements of customers. On the other hand, others are
suspicious about the success of Scrum in the development processes of applications; even
they call it an evil. To study on usefulness of Scrum, we have many surveys, pools, and
interviews with the people who are/were in the Scrum development teams. The results
show that Scrum is useful in many ways but it has some problems that should not be

negligible and should be fixed to have better software products.

Keywords: Scrum In Turkey, Agile, Is Scrum Useful, Software Development
Methodologies, Scrum In Banking Industry



OZET

TURKIYE'DEKI BANKACILIK UYGULAMALARINDA CEVIK (SCRUM) YAZILIM
GELISTIRME METODOLOJIST KULLANISLI MI?

Sahin, Murat
Bilgisayar Miihendisligi

Tez Danismani: Yrd. Dog. Dr. Selcuk BAKTIR

Ocak 2016, 92 sayfa

Bu c¢alismanin amact Cevik yazilim gelistirme metodolojisinin Tiirkiye'deki bankacilik
uygulamalarinda basarili olup olmadigi anlamaya g¢alismaktir. Uzun yillardir geleneksel
yazilim gelistirme metodolojisi ile yazilim gelistiriyoruz ve gelistirmeye devam ediyoruz.
Geleneksel yontemlerin degisen hizli ihtiyaglara cevap vermekte ¢cok geg kaldigi kanitlandu.
Sonunda bu ihtiyaclara cevap vermek i¢in yazilim gelistirmede yeni bir yaklagim ¢ikt1 ve
bu yaklagim oldukga popiiler bir hale geldi. Bu yaklasima Scrum diyoruz. Tiirkiye de bu
yazilim gelistirme metodolojisinden etkilendi ve birgok sirket daha iiretken, daha etkin ve
daha verimli yazilim diriinlerine sahip olmak i¢in bu metodolojiyi uygulamak istiyor.
Bir¢ok yazilim profesyoneli yazilim gelistirmede Scrum'm yararli olduguna ve diger dillere
gore bir¢ok avantaji olduguna inaniyor. Bu avantajlardan bahsedecek olursak, Scrum daha
hizli bir yazilim gelistirme ortami1 sagliyor ve miisterilerin degisen ihtiyaclarini yonetmede
yetenegini arttirtyor. Diger taraftan, bazi profesyoneller ise Scrum'in yazilim gelistirmedeki
basarist konusunda oldukga siipheli durumdalar, hatta Scrum'in kétii ve zararli oldugunu
diistinliyorlar. Scrum'in yararli olup olmadigini anlamak icin, bir¢cok arastirma ve anket
caligmasi ve Scrum takimlarinda bulunan ve bulunmaya devam eden kisilerle roportajlar
yaptik. Sonuglar gosteriyor ki Scrum yararli bir yazilim gelistirme metodolojisi fakat

Scrum'i ihmal edilemeyecek ve ¢oziilmesi gereken problemleri bulunmaktadir.

Anahtar Kelimeler: Tiirkiye'de Scrum, Agile, Scrum Yararli M1, Yazilim Gelistirme

Metodolojileri, Bankacilik Sektoriinde Scrum
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1. INTRODUCTION

We are living in a world in which technology has high importance in many areas such as
mobile phones, televisions, buses, web sites, robots, social media etc. These technological
devices can be mainly categorized by two significant elements that can be named as
"Hardware" and "Software". They are so connected to each other that if one does not exist,
the other will not be so efficient. They require each other; neither can be fully used without
the other. Using a musical analogy, hardware is like a musical instrument and software is

like the notes played on that instrument (Langton, 2015).

We mentioned that many hardware devices such as mobile phones, watches, refrigerators,
many household appliances and many other daily devices which we use, are functional,
thanks to software. We can see that software makes our life easier. If we think deeply about
how software is developed, we can easily see that software can only be constructed by
group of professionals to completely operate some purpose. Of course, software
development has many stages to be completed. There are some methodologies that divide
software development into stages and phases that contain planned activities to be planned
and managed better (Software development process, Wikipedia). Common methodologies
include Waterfall, prototyping, iterative, incremental, spiral development, rapid application

development, extreme programming, and Agile methodology.

Waterfall has been the commonly used methodology for many years. It divides software
development process into specific stages. These are Requirement Analysis, Design,
Implementation, Testing, Deployment and Maintenance (Figure 1.1). They can be named
as Software Development Lifecycle (SDLC). These stages are sequential and prerequisites
of the previous stages. If one stage is not completed, the following stage cannot be started.
Many software projects have been developed with this software development methodology.
It is used by most of the software development companies as it is easy to implement and
adopt for any company. However, there is a debate between software experts whether
Waterfall is successful or not. They say that it is seen as a non-iterative approach, it is a

sequence of events in which each stages generally finishes before the next one begins. If
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any stage fails, the others will also fail. If a change in the first stages is needed, going back
to the later stages can be very costly, difficult and time-consuming. For these reasons,
Waterfall development methodology is seen non-effective and non-efficient in software

development.

Figure 1.1 : Waterfall Methodology

Analysis ¢ Design $ Implementation

Maintenance @ Deployment @ Testing

Waterfall Methodology

Studies have shown that in about 29 percent of software projects that failed (29 percent
failed 57 percent challenged, meaning that under deliver promised value, or outright fail,
and with good reason), the usage of the Waterfall methodology was one of the key factors
of failure (Gartner 2012). The reason is the project timeline is planned at the start of the
project and the product is completed at the end of the project. Hence, if any stage is
delayed, the project is delayed. As a result, many new methodologies have emerged that

can be counted as modified Waterfall approaches.

Among these methodologies, the most recent one, Agile methodology has been gaining
increasingly more reputation and has already been adopted by many organizations all
around the world. It is a new software development process, based on iterative
development where requirements and solutions evolve via collaboration among self-
organized cross-functional teams. If any change is required, it can adapt easily and it will
be less costly and less time consuming. According to Gartner in 2012, to make projects
successful, providing feedback to customer is essential. In order to do that, we can adopt

Agile development methodologies. It is believed that is can solve the problem of failures of



software projects. Agile succeeds 3 times more often than Waterfall with a failure rate of 9
percent and with a succcess rate of 42 percent. (Figure 1.2)

Figure 1.2 : Waterfall vs. Agile Success/Failed/Challenged Rate

Waterfall Agile
| 49%
514 O Successful
154 Challenged
M Failed

Source : The CHAOS Manifesto, The Standish Group, 2012

The Agile methodology has some variations like Dynamic systems development
method (DSDM), Kanban and Scrum. The most widely used variation of the Agile
methodology is Scrum. Scrum is an empirical approach which accepts the idea that the
problem cannot be fully understood or defined, and focuses on maximizing the abilities to
adapt to changing requirements and delivering product faster. It is a flexible and holistic
approach where the development team acts as a unit to reach a common goal. It is a
transparent approach; the progress can be observable by the customers and the other actors.
It is an iterative development which enables the team to be self-organized by encouraging
the team members to communicate collaboratively and closely.

Because of these advantages, it is gradually getting more and more attention by many
organizations especially by the banking industry in Turkey. In the competitive environment
in Turkey, banks want to have faster product development to be the industry leader.
Therefore, they want to adopt the Scrum software development methodology to achieve
these goals. However, there are many contradictions among the software professionals
regarding whether Scrum is useful or not. Some say that Scrum is evil and is hard to
implement, while the others believe it is the best solution in software development industry.
In this research, we try to understand the usability of the Scrum variation of Agile
development methodology.
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2. LITERATURE REVIEW

Some software professionals believe that Scrum is very useful and with the help of Scrum,
we can meet the rapidly changing business requirements. On the other hand, other
professionals believe that Scrum is not the answer to solve the problems of software
development. There are many articles and case studies which support Scrum is the best
methodology and others that do not support the idea.

Firstly, we want to start with the supporters of Scrum. The first and the most important
example can be the Yahoo's rollout. Yahoo is a large enterprise with a $32 billion market
cap and has one of the largest Agile implementations in the world. According to the results
of a questionnaire on more than 150 Yahoo! Scrum Teams by Benefield, 74 percent of
respondents said Scrum improved thirty-day productivity. 80 percent of respondents said
Scrum helped them clarify the team goals. 89 percent of respondents said Scrum helped
their collaboration and cooperation within their teams. 64 percent of respondents said
Scrum improved the business value and 54 percent of respondents said Scrum improved

overall quality. (Benefield 2007)

Second biggest case study is the Intel Corporation's case study. They conducted some case
experiments by using Scrum in teams with approximately 50 people at Intel. They reached
some major results in the aspects of cycle time, performance to Schedule Morale and
Transparency. The first that they reached is that Scrum provides 66 percent reduction in
cycle time (Danube 2008) which means that Scrum makes a project finish in a shorter
period of time. The second one is performance schedule which shows that they have
established and maintained capacity based planning and a two-week cadence for more than
a year and eliminated schedule slips and missed commitments. The third aspect is that they
have improved communication and job satisfaction, so that even the lowest morale team
has become the best performing team, indicating an example for the notion that job
satisfaction and higher morale lead higher and sustainable pace in organization. Regarding
all these, Intel has changed its organization from a command-and-control and plan-based

organization into an inspecting, adapting and self-organizing company with an empirical



planning base. All in all, in spite of some problems adopting it in the beginning, Scrum has

been working very well at Intel.

The third case is from Turkey. It is a Turkish bank named Kuveyt Turk. According to the
research (Kir,2014) Kir has conducted with a questionnaire, some interviews and pilot
Scrum teams; Scrum framework and the other traditional project management approaches
have almost the same problems but Scrum can solve some of the problems. For example,
according to the interview, Kuveyt Turk had some planning problems when Waterfall was
implemented and sometimes some of the projects were suspended because of uncertainty.
By adopting Scrum, the product evaluation could be seen step by step and thus if the
Product Owner (PO) believed that the increments were worth to be released on the market,
the shippable products which were done at the end of the sprints could take place on the
market. On the other hand, in the pilot application in Kuveyt Turk, there was a problem of
finding required staff to make operational facilities. To solve this problem, Kuveyt Turk
needed to have the Project Management Office identify common goals, to maintain
required staff to do, to build relationship among the Scrum teams. Moreover, an analysis of
an item on her questionnaire show that 85 percent of responses agreed to use Scrum
methodology and expressed that overall Scrum was better. On the other hand, we know that
management support is very significant in Scrum and Scrum requires complete support
from all the stakeholders. However, in Kuveyt Turk, management support and all
stakeholder support were not there to be seen. Also, Human Resources department in
Kuveyt Tiirk had no roles related to the Scrum. In summary, Kuveyt Turk may use Scrum
as a software development methodology but it needs some organizational changes such as
defining Scrum Roles in Human Resources Department for IT. On the other hand, Scrum
can solve the problem of the projects which have high uncertainties.

The fourth case is as well from Turkey, from the article in "Optimist” journal (Bolat, 2014).
He tells about Scrum and its status in Turkey. Software professionals who know Scrum are
very new but we have Agile Turkey, Scrum Turkey and Agile Talks to get updated about
Scrum and gradually we have had some Scrum jobs in Turkey. Scrum Turkey took Jeff
Sutherland, one of the founders of Scrum to Turkey and had interview with him. According



to Sutherland, even problematic teams have improved about 35 percent in efficiency in
projects. He has some clues and suggestions for Scrum in Turkey. "Turkey needs to
compete in global economy. | am sure that how much effective Scrum is used as much as
Turkey will get stronger in this competition. | have witnessed that Turkey has extraordinary
enthusiasm towards Scrum. Adopting Scrum in chaotic working environments is easier
than traditional project methods. For this reason, there are many new initiatives who make

use of Scrum are successful. You should think your country as a new initiative."

The next case is from an article, also from Turkey, published on Scrum.Org in
"Whitepapers" section (Akdag, Kombak, and Yilmaz, 2014). They tell about the story of
the IT Transformation of "Tiirkiye Finans", a bank with about 300 branches around Turkey
and abroad, serving more than 3 million people with approximately 4500 employees.
Tiirkiye Finans focuses on increasing its market share to maximum and has decided to
increase its software delivery and services into the market. To do that, it has adopted Scrum
as a software development methodology. Before Scrum, there were Waterfall
methodologies used for generating products but there were limitations in collaboration,
transparency, and communication; efficiency issues and problems in sudden changes in the
requirements. Within a period of 3 months, after training more than 200 employees,
initiating functional 45 Scrum teams as well as Scrum roles and PO, and getting PSM 1
certificates for all of them; Scrum teams have started to work together collaboratively as
teams in which members can help each other learn and improve and take individual
responsibilities willingly. Also, the projects have started to be completed before due dates,
the communication among all the stakeholders and IT has improved, employee satisfaction
and motivation have increased greatly. On the other hand, there have been many problems
and obstacles. One of them is the reports requested by the institutions such as BDDK,
COBIT, TBB, BKM with close due dates. It is hard to prepare these reports without
impairing agility. The second one is the internal audit mechanism requiring documents
which are heavy burden for Scrum Teams. The last one is the abundance of problem
records that need to be solved urgently. These lead to having difficulties in creating value

for most of the Scrum Teams. For these reasons, Agile Studio has been founded in Tiirkiye



Finans to coach and help the adoption of Scrum in this banking organization. It ensures

transparency and that teams are cross-functional and self-organizing.

The next article is from one of the founders of Scrum, Jeff Sutherland. After introducing
Scrum into five different companies of different sizes with different technologies -Easel
Corporation, VMARK, IDX Systems, Individual Inc., and Patient Keeper Inc.- he worked
in as a Vice President (VP) of engineering and a Chief Technology Officer (CTO), he
confidently says that Scrum works in any business environment (Sutherland, 2001). In all
cases, he says that Scrum radically improves communication and delivery of the programs.
Initial Scrum was adopted by Easel Corporation in 1993 and in 1995 Easel Company was
acquired by WMARK Corporation and it still continues to work with Scrum to this day and
also in the same year, IDX Systems, which is the largest US healthcare software company
and 600 developers worked in a dozens of products started to use Scrum. In 2000,
PatientKeeper, a mobile/wireless healthcare platform company, chose Scrum as a software
development methodology. According to Peter Degrace and Leslie Hulet Stahl in 1990,
requirements are not fully understood before project begins. The customers realize what
they want before seeing the initial version of the software. After conducting Scrum in
Easel, they solved the problem of changing requirements and also gained some features
such as team-orientation, improved performance of individuals by meeting everyday to see
the progress of the projects, by helping each other via a pair programming and by
explaining the most suitable method for software implementation. When VMARK had the
Easel Corporation, the original Scrum Team also had worked on the same products. Within
a few months, VMARK succeeded in developing new two internet products and
repositioned internet applications. In 1996, Individual Inc. introduced the reports and
statuses of the company on the web in order to know the status in real time, all the time by
the success of the Scrum meetings and the team which were self-organized around a plan to
meet the priorities of the company. During the summer of 1996, dozens of Scrum Teams
were in operation in IDX which had many products and many teams and hundreds of
developers who were working to produce healthcare products in United States. As a result,

the IDX had four to five times the industry average in deliverable functionality. In early



2000, PatientKeeper, a software company whose aim is to capture and process financial
and clinical data with mobile devices, proved that Scrum worked equally well across

technology implementations.

According to another research (Norman and Rising, 2000), implementation of Scrum in
small teams is useful and appropriate for AG Communication Systems, which has software
development teams ranging in size from two to several hundred professionals. After
conducting an experiment on three teams, they have found: with Scrum,

i. The product becomes more manageable by shipping small products

Ii. Even requirements are not stable, the projects can progress

iii. Everything is visible to everyone

iv. Team communication improves

v. Customers see the increments at the end of the sprints

vi. Customers can obtain feedbacks about the functionality of the product

vii. A culture is created where everyone expects projects to be successful.
Now, it is time to have a closer look at the opponents of Scrum framework.

According to the book "Agile Processes in Software Engineering and Extreme
Programming"” (Moe and Dingseyr, 2008), they have conducted some experiments in an
organization with software teams by comparing Scrum and "Big Five" framework for team
effectiveness. They conclude that Scrum has several mechanisms and support factors in the
framework but these mechanisms were not easy to implement in practice. For example, the
aspect of leadership is not appropriately addressed in Scrum and although Scrum focuses
on self-organizing and coaching skills, it does not clearly express how this should be
implemented. Moreover, they have found that the project suffered from lack of long-term
planning, poor handling of problems and inadequate mutual trust. These problems have



also led to lack of self-organization. Thus, they have made a plan on using "Big Five"

framework rather than Scrum.

According to the article (Sonmez 2010), Scrum will die. He likes Scrum and thinks that
Scrum is a good thing in a way but he also thinks that it is not a good thing as well. He
thinks that Agile training is to gain money and he questions the two day training required to
become a Scrum Master. Furthermore, he thinks that Scrum addresses many problems of
development teams but it also tends to trigger some new problems. He categorizes the
problems into six categories. These are Planning, Velocity, Commitment, Tasking, Product
Ownership, and Scrum Meetings. To start with planning, he thinks that it is a total waste of
time because Scrum teams devote one day for two-week sprint for planning just for
gathering the metrics. Velocity is a solid concept in which estimation is always wrong and
so the velocity has no meaning for unstable sprint length and unstable team. When we
come to commitment, he thinks that commitments are very significant and also critical but
the team cannot write more codes when they accept the commitment. The tasks are always
copy-and-paste task which are usually alike but when you are developing PBI from PBL, it
has some priorities and different ways to implement a solution for this PBI. However,
everybody in Scrum Teams copy and paste the same set of tasks such as analyzing, testing,
developing, etc. He says that Product Ownership is very crucial in Scrum and it works in
theory but it does not in reality because one person manages whole product's life and for
this reason, the teams cannot be self-managing because of doing what the PO wants.
Furthermore, he thinks that Scrum meetings are too short and that everyone repeats the

same stuff there.

There is an article named "Is Scrum Evil" (Ardant, 2008). Although he thinks that Scrum
provides medium-term benefits in the beginning, he later understands why so many people
seem to dislike Scrum. He has found the following as the reasons to call Scrum an Evil:

i. When Scrum fails, everybody believes that Agile is no good.

ii. Process is very important rather than people.



iii. It leads to some pointless stand-ups.

iv. Finally, he thinks that it is iterative Waterfall.

On the other hand, he has found the following as reasons to tell Scrum is good:
i. Scrum provides good structure for Scrum team members and POs.

ii. Scrum generates self-organizing teams.

iii. Scrum makes people more responsible to their commitments.

iv. Scrum detects problems earlier.

v. Scrum focuses on delivery.

Moreover, some of the people believe that Scrum is hard to implement. Although everyone
likes Scrum because it has some benefits on productivity, delivery and creating an
enjoyable working environment, Scrum is hard (Moe and Dingseyr, 2008). It is because
everybody has to understand Scrum at its deepest and theoretical level, and also software
development is very complex, hence everybody should pay attention constantly and find
best solutions to the software problems. As a result, Scrum is not easy; it requires your

attention and intelligence constantly.

Furthermore, a scientist at CERN has a pilot project with Scrum to analyze teams with
Scrum (Neubert, 2014). He has reached the conclusions that Scrum is appreciated and seen
as useful but it is actually hard to master and needs practice because all habits cannot be
lost easily. He has analyzed Scrum for 13 weeks in two parts. One is on how well Scrum
framework is implemented. And the second one is on what impacts adopting Scrum create
on projects. For the first part, they have used one-week sprints and could see the problems
clearly by the help of daily meetings and sprint retrospective. However, they have had
some problems such that if you are inexperienced, task breakdown is not easy, learning is
difficult to plan, they never understand when things are finished, and finally pressure to get

something done at the end of the sprint. Finally, he has some advices for the people who
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want to use Scrum as a software development methodology: to define clear tasks is very
important and to use extensive and stable definition of "done".
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3. SOFTWARE DEVELOPMENT PROCESS

Software Development is a process of creating a software product, applications and
frameworks. It is ideally structured and planned process which includes research,
development, reuse, maintenance and testing. These activities form a process that we can
call it as a Software Development Life Cycle (SDLC). It was emerged in 1960s in order to
build information systems and it is considered as the oldest development methodology.
SDLC is a deliberate, structured and methodological way of delivering the product in
which the activities are rigidly sequential and they are so connected to each other, the
previous one is finished, the next stage starts (Figure 3.1).

Figure 3.1 : Software Development Cycle
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Source : (http://www.tara-systems.de/software-development-process
.html, Accessed 24 March 2015)

3.1 CORE ACTIVITIES

Software development is a process of getting a shippable product for any companies. While
making a product in the end of the software projects, there are systematic and planned
activities in which software is built. These activities are so essential because we can
understand the requirements of the software product, decide how to effectively design the
product, test whether the requirements are fulfilled, when product is ready to deployment
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and making measurements and precautions in order to keep product alive. These activities
can vary but we can mainly categorize the activities such as requirements, planning,

development, and delivering product.

Requirements :

Before we start to create a software product, we should understand clearly why we need
this product and also we should realize the desired requirements and analyze the needs and
agree the needs of this product for further implementation. In requirements part, we start
with the initiation of the project and then analyze the requirements and risk factors that can
prevent this product from being completed. After the requirements are taken, they should
be documented, testable, measurable, and traceable in order to understand the needs of the
stakeholders and validate them. For these reasons, requirements activity is very critical to
the success of the projects because if we do not understand the needs clearly, there can be a
no usable software product, or software project can be delayed, more resources can be
needed to develop the software which means that the project fails because to finish the
project, more time is needed and budget should be increased. Requirements stage can be a
long and tiring process in which identifying all the stakeholders, taking into account all
their needs. To do that, meetings are settled, use cases are drawn, interviews and review

sessions can be done.

There are strengths and weaknesses of requirements activity. Strengths are that it
i. can be used as a checklist to develop the software.

ii. can be used as a contract between stakeholders and developers.

On the other hand, the weaknesses are :

i. The requirements document can be more than hundreds of pages and it cannot be read
by the stakeholders carefully. So, it cannot be used as a contract between the sides.
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ii. Documenting the requirements may not cover the completeness of requirements. It must

be controlled by someone whether this document shows all the requirements.

ii. It is almost impossible to uncover all the functional requirements before the
development and testing process. It may lead additional requests and some controversies

between them.

There are many types of requirements. Customer requirements, architectural requirements,
structural requirements, behavioral requirements, functional requirements, non-functional
requirements, performance requirements, design requirements, and derived requirements.
They should be taken into account in order to meet all the requirements of the software
product. For example, there may be some system restrictions in order to complete one
requirement. Therefore, it should be reported to the stakeholders and agreement should be
settled.

Planning :

Planning in software development is the application of knowledge, skills, tools and
techniques to project activities to meet project requirements. (Sommerille,2011). It may

vary from project to project but, for most projects, planning has significant goals:
1. Deliver the software on time and on budget

2. Deliver software which meets customers' expectations.

3. Maintain a happy and well-functioning development team.

Objective of software project planning is to provide a baseline to make reasonable
resources, cost and schedule. After gathering the requirements, there should be a plan for
the requirements and prioritize them and then scheduling them to be ready for
development. Thus, we have the Scope of the development, which is fully understandable

by the project team and by the stakeholders, it includes the coverage and limitations of the
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software product, and the amount of sufficient resources such as human resource, hardware

resource and software resource and their required time to finish the project.

Regardless of the approach used, it can be agile or waterfall methodology, there is still a
need for project planning in order to plan how resources will be allocated
(Sommerille,2011). However, there are some difficulties in agile planning. The major
difficulty is that it is reliant on customer involvement and availability. For example,
priorities can be changed for the project team and for the customers. Moreover, when Agile
teams are large and geographically distributed or when team member changes frequently, it
is impossible for everyone to be involved in the collaborative planning that is essential for

Agile project planning.

Project plan process has essential sub activities such as identifying constraints, identifying
risks and defining milestones and deliverables. Also, if any risk emerges, initiation of risk
mitigation activity and also re-planning the project activities emerge.

Development :

Once we specify the requirements of this project and plan them, we can start the
development phase. The development phase contains several parts such as designing,

implementation, testing.

First, designing is the activity following requirements specification before implementation.
It contains all the activities such as conceptualizing, prototyping, implementing, framing
and modifying complex systems. It involves problem solving and planning a software
solution in both algorithm designs, architecture design. user experience design. When

designing software, one should give importance to all design aspects.
There are many principles of software design. These are :

1. The design process should not suffer from tunnel vision. They should be some

alternative approaches and alternative solutions.
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2. The design should not reinvent the wheel. Time is short and resources are limited. For
these reasons, for the design, used design patterns in previous projects can be used

effectively.

3. The design should be uniform and integrated in which it looks like one person designed

the entire solution.

4. The design should be structured to adapt change. If there is a need for change, the design

can accept this change easily.
5. The design should be reviewed by the experts to detect the semantic errors.

Second, Once the design stage has been completed, the software programmers can begin to
write code and design the user interfaces in implementation stage. They are responsible for
the design principles and the requirements meet customers' expectations. In this stage, data
structures are formed, validation routine are initiated, queries are written, and inputs are

printed and showed on the user interfaces.

There are some fundamentals in implementation. These are :

1. It should be less complex and should be simple and readable.

2. It can adapt change.

3. There should be an impact analysis if there exists a software system.

Finally, testing is the process of checking and controlling whether requirements are done,
meets performance criteria, deciding product is usable, can be run in the intended
environments. Tests are infinite even for simple software, but practically tests are used for
finding software bugs and after fixing the bugs, controlling the situation of bugs and the

new bugs that come from the solution of the pervious bugs.

Testing process may vary from methodology to other one. For example, in waterfall
methodology, it can be performed by the group of professionals named testers after

development is done. On the other hand, in test driven development, tests are written by the
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start of the project and to fail software initially. Finally, this test process achieves

continuous integration of development.
After we complete these activities we have a ready product to deliver the product.

Delivering the product :

After finishing development, the software is ready for deployment and so we have a
product in production environment. After software is delivered and installed, maintenance,

support and personal training for using the product are the important activities in this phase.

There are deployment activities in which software can be delivered securely. These are
Release, Install and activate, deactivate, adapt, update, uninstall, retire. After the
development completed, a release is prepared by the programmers in order to install and
activate. If there is a problem in the release, it can be deactivated, updated or updated by
another release. If there is no need for this release, it can be retired, it is the end of the

software product.

There are deployment roles in which delivering the product is guaranteed. In pre-
production environments, there are roles such as application developers, build and release
managers, deployment coordinators. On the other hand, in production environments,
system administrators, database administrators, release coordinators, and operations project

managers.

3.2 METHODOLOGIES

Several software development methodologies have been used since the beginning of the
software development, mainly in two categories: Traditional methodologies and Agile

methodologies.

Traditional methodologies such as Waterfall that have distinct phases are sometimes known

as SDLC. On the other hand, Agile approaches which define a process of iteration and
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activities such as designing, implementation, deployment can run all the activities

simultaneously.

Common methodologies consist of Waterfall, prototyping, iterative and incremental
development, spiral development, rapid application development, extreme programming
and Agile methodology. In this study, we will cover the Waterfall and Agile methodologies

and compare them.

3.2.1 Waterfall

In 1976, Bell and Thayer named this model as Waterfall although its formal description
was in 1970 by Winston W. Royce. Waterfall development methodology is a sequence of
events; some of the professionals call them stages, with specific orders. Only after one
stage finishes, the other one can start. According to Royce, these are the stages of waterfall:
requirements, analysis, design, coding, testing and operations such as installation, support

and maintenance.

The waterfall model provides a structured approach, easy to understand and adopted and
implemented by any software organization. It also provides easily identifiable milestones in
the software development process. For this reason, waterfall model is used as a beginning

example of development methodology in many books and courses (Douglas, 2009).

Waterfall model is a traditional and non-flexible engineering approach that discourages
revising any prior phase. It has been widely blamed for failures (over time and over budget)
in large-scale software projects. (Dischave, 2012). It is because clients may not know
exactly what their requirements are before they see working software. It leads to
redevelopment, retesting (Parnas, David L.,1986). Moreover, designers may not see the
difficulties on the development stage while designing the project. This can cause revising

the requirements and lead to some problems. (McConnel, Steve, 2004)
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3.2.2 Agile Development

Agile development is an alternative and very different way to traditional software
development. It is an iterative, team-based, self-organizational approach for software
development. This method emphasizes rapid delivery and shippable increments in time-
boxed periods. Moreover, Agile development provides opportunities to revise and refine
changing customer needs by taking continuous feedbacks.

Agile development has many characteristics which are eccentric to many people. These are:

a. Requirements can change while timescale is fixed. For example, customers can see the

product iteratively and want some changes to have a better product.

b. Develop small, incremental shippable products and iterate

c. Testing is integrated throughout project lifecycle

d. The team members must be empowered to make their own decisions.

There are many variations of Agile processes such as Dynamic systems development
method (DSDM), Kanban, and Scrum. Scrum is the most widely used variation. We will

see its details in the following chapters.

3.2.3 Waterfall Vs. Agile Development
Some advantages and disadvantages are seen when we compare these two methodologies.

Table 3.1 shows the comparison between these two approaches.

Table 3.1 : Waterfall versus Agile Approach

Factor NEWN Agile | Waterfall

Project size and complexity Smaller, less complex X

Larger or more complex X
Customer Availability Available frequently throughout of project X

Customers are not available X
Customer Tolerance for scope and cost changes Flexible budget and schedule are possible X

Budget and schedule are fixed or hard to modify X
Time to market Partial products can be shippable X

Full project must be delivered to the market X
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4. SCRUM

Scrum is an iterative and incremental Agile software development methodology and it
enables the rapid response to the rapid changes in the requirements of customers in the
development process. This approach is defined as "empirical approach”. It accepts that the
problem cannot be fully understood or defined; it focuses on maximizing the team's ability

to deliver quickly and respond to emerging requirements.

Scrum is lightweight process, which means the overhead of the process is kept as small as
possible, to maximize the amount of productive time available for getting useful work
done, simple to understand and difficult to master (Ardant, 2008).

4.1 HISTORY

Jeff Sutherland and Ken Schwaber first announced Scrum process in 1995 in Oopsla
conference in Austin, in USA and published the paper "SCRUM Software Development
Process”. They found the term "Scrum™ from the paper "The New New Product
Development Game" by the au