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ABSTRACT

Software project failures might indicate the need of software
development standard procedures within the company. It applies
to a private financial institution chosen as a case of this study. The
institution has a significant number of software projects
completed behind schedule. According to its Key Performance
Indicator (KPI), in the second semester of 2007, there were four
projects that were not being implemented. n)nsequenlly. it
brought domino effects and resulted a financial suffer. To address
this problem, a research was conducted to reveal the most suitable
software development method for the company. Mixed methods
were employed in this investigation. The data were collected
using interviews and questionnaires to the key stakeholders of the
institution along with over ten-year experiences. The respondents
were chosen with purposive sampling, while the interviews were
based on structured and non-structured questions. The first
interview aimed to gather data for the questionnaires, whilst the
second interview purposed to idale the results, conclusion, and
suggestion of the research. It was started with the Analytic
Hierarchy Process (AHP) to rank software development method
alternatives based on relevant criteria. The result shows that Rapid
Application Development (RAD) is the most suitable software
development method for the company, whilst Scrum and waterfall
are in the second and third position. RAD could address the
problem of project completion delay in the development and
design phases by havif@those phases to be commerce in parallel
for faster completion. $¥en, it was followed by interviews with
the stakeholders to explore feasibility to apply RAD as the
standard .
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1. INTRODUCTION

Software project failures are commonly occurred in organizations.
A better project management could apply the suitable knowledge,
skill, tools, and technigues into the project aclivie fits to the
project needs [12]. The project failure factors are classified into
four categories: people, process, technology, and organization, in
line with the research about the IT project management in the
literature [12].

The institution has not developed any standard procedure in
developing software. The past software project proposals from
vendors were mostly using the waterfall software development
method, which covers requirements, development, testing, and
implementation phases. The benefit of the waterfall is that it could
plan each phase in detail, thus the project time and cost could be
estimated based on the project scope in the beginning of the story
[12]. Based on the 2017 Key Performance Indicator (KPI) of the
institution, it was expected that there were six software projects to
be completed during the year of 2017. However, during the KPI
evaluation at the end of the year, only two projects were finished
while the rest four projects were delayed. This indicates that the
targeted project completion time is not achieved.

There are 474 software projects (containing in house projects and
outsource projects) scheduled in the institution during the year of
2013 until 2018, based on the data obtained from the Information
Technology Project Management. Among those projects, there
were 32 projects completed with a more than 2 years duration,
which means the project time target were not achieved, while 104
projects are still ongoing with high risks of delay, as reported by
the Deputy Director of the Information Technology Division.
Based on the gap between the expectation and reality of the
software projects in the institution, some improvement of project
management is needed, to create a better working mechanism.




1.1. People

It is the project stakeholders. A good cooperation between the
users and developers are needed to understand the business needs
in the future, considering all the technology limitations. The most
common problem is the difficulty in communication where the
Business Analyst who does not understand the technical language,
explaining the requirements to the IT and vendors who, in
exchange, do not understand the company daily terms.

1.2. Process

It defines the project goals. In the project process, some aspects
are monitored e.g. schedule, cost, and quality of the product.
Related to the institution current used method, which is waterfall,
the most common problem when applying it is that the processes
are established in a serial basis. The long process of requirement
gathering makes the requirement itself is not suitable with the
business needs anymore when the time for software development
takes place.

1.3. Technology

Determining the suitable technology could lead to producing the
correct product, process, or system. The most common problem in
this case is when the top management desires to apply some micro
service technology together with the Scrum method. The vendor
gives the man days cost. Based on the experience of the institution,
the project scope would grow wider which affects the cost, and it
would be more difficult to control the vendor’s performance.

1.4. Organization

The projects need some clear instruction, strategy, and plan from
the organization to direct the project stakeholders. However, the
absence of policy and recommended methods in developing the
software has been one of the core problems. The organization
definitely needs a suitable working mechanism in managing and
controlling projects.

Based on the current situation of the institution, the authors form a
logic analysis diagram as in Figure 1 to describe the root problem.

Based on the root problem identification, this research focused on
the situation that the organization has not developed any Software
Development Life Cycle (SDLC) Standard. SDLC has direct
effects in how the projects are distributed into phases, and how the
project scope and the needed resources are estimated. The SDLC
selection is tightly coupled to the project team size, complexity,
experience, and skills [12], a lso to the characteristic of the
software being developed [11]. Therefore, the research question of
this study is “What software development method is the most
itable for the institution?”

2. LITERATURE STUDY
2.1. Software Development Method

Software Development Method, sometimes called as the software
development process model [18], or software devepmenl
strategy [12] is an approach to develop software [13]. Software
development methods are classified into three categories: plan-
driven, agile, and hybrid [3].

There are some examples of the software development methods
[18]:

1. Waterfall model, which consists some foundation process:
specification, development, validation, and evolution. It
also called as requirement specification, software design,
implementation, and testing.

2. Incremental development, which consists some processes:
specification, development, and validation. This method
develops systems by establishing some system versions by
gradually adding some functionality to the previous
versions.

3. Integration and configuration, which is dependent with the
component or reusable system availability. This method
develops systems by focusing on configuring those
components to be integrated into the new system.
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Figure 1. Logic Analysis Diagram
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2.2. Multiple Criteria Decision Making

(MCDM)
Multiple Criteria Decision Making (MCDM) is a modelling
method to handle complicated development. A decision maker
faces problems of incomplete and not clear information. The
fuzzy set approach is suitable to be used in modelling human
knowledge and evaluatio human. There are two basic
approach for MCDM: the Multiple Attribute Decision Making
(MADM) and the Multiple Objective Decision Making (MODM).
The MADM is focused in determining the best option among
some contradictory alternatives, while the MODM could handle
effectively some unlimited number of related alternatives [8].

In MCDM, AHP is one of the methods. AHP calculation could
simulate the human subjective evaluation as a linear function as
given in the resulted AHP matrices [1]. AHP is a value
measurement method to determine the weight and preference
order of a set of altematives [9].

2.3. Related Works

The AHP method has been used in the literature to determine the
most suitable software developmeraaemnd in an organization [7,
9]. A study in determining the most suitable software
development method in the Ministry of Foreign Affairs of the
Republic of Indonesia, has been carri ut by the authors in the
previous research [7]. It also used the Analytic Hierarchy Process
(AHP) method aconducl the analysis, involving the following

factor variables: requirements, applications, businesses, oj ns,

personnel, organizations, and technology, to select most
suitable software development method among the waterfall,
Incremental, Prototyping, Extreme Programming, Scrum, and the
Rational Ueed Process. At the end, it was concluded that
Prototyping is the most suitable software development method for
the Ministry of Foreign Affairs of the Republic of Indonesia.

The authors also have some experiences in applying the AHP
method to determine the most suitable alternative among the
available alternatives in an organization, in various contexts:

1. E-voting technology criteria [4]

2. Critical success factors of the Information System
development [5]

3. Software failure causes [14]

4.  Software development methods in the e-government [7]

Figure 2 gives the research theoretical framework, which consists
oft ftware development methods [1, 9, 10] as the alternatives,
and the criteria and sub criteria of the software development
method seleion from the literature [6, 7, 9, 15, 17, 19]. The
alternatives, criteria, and sub criteria are processed using the AHP
alhnd to determine the weight of each alternatives, to investigate
the most suitable software development method for the institution.

Software Development Methods

[6,7,9,15,17,19]
Analyzing the Most Suitable

Software Development Method
for the PT BCA Finance using
the AHP Method
[1.9.10]

1,
Il

Criteria, Sub criteria, Software

Development Method Alternatives
[6,7,9 15 17,19]

Figure 2. Theoretical Framework
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3. RESEARCH METHOD

This research utilised the qualitative approach followed by the
quantitative one, as given in Figure 3. The qualitative approach is
used to investigate the individual and group influence in the social
phenomenon [2], social context and culture in the organization.
The qualitative approach is cmcled by interviews and literature
study, to produce a first list of the alternatives, criteria, and sub

criteria. The guantitative a ch is conducted by collecting
responses from the res ents via pairwise comparison
questionnaires, to calculate weight of each of the criteria and

sub criteria, and to further determine the most suitable software
development method.

This research is an evaluation case study which evaluate and
analyse a case, in the form of activity, process, individuals, or
organization, in depth [2]. This research is an exploratory one,
because it is conducted to understand the problem better when the
available information is not enough yet [16]. In an exploratory
research, interviews with the experts are conducted to understand
the situation, followed by the discussion.

The data collection is conducted by questionnaires and interviews
to the respondents selected via a purposive sampling method. The
purposive sampling is usually used in qualitative research to select
the respondents based on their individual expertise in accordance
with the research subject and objectives, and the diversity of
samples in the population [16].

4, RESULTS

The alternatives are the waterfall, Scrum, and RAD methods,
while the sub alternatives are analysed and collected by
conducting the literature study. The criteria are grouped into four
classes based on the software development success [actors:
personnel, process, technology and organization [13, 18], with the
following formulation steps:

1. The requirement criteria is merged with the process
criteria.

2.  The application criteria is merged with the technology
criteria.

3. The operational and business criteria are merged with the
organization criteria.

4. The personnel criteria is maintained.

Some merging and deletion of sub criteria are also conducted to
obtain a more understandable model [8, 10]. In the personnel

Initial Data Problem
Collection ™ Statement | T]Literature Study
i Interview
Questionnaires AHP Structure
i ‘¢ l4<— Instrument
Distribution Formulation Design
Matrices Consistency
Calculation ! Ratio —>»| Weight Sorting
Calculation
Conclusions [4— Reasoning [€— Interview
Figure 3. Research Stages




Level 0 (Research Goal)

Level 1
(Criteria)

Table

1. Research Hierarchy Structure

Level 2 (Sub criteria)

Level 3 (Alternative)

The most suitable software
development method for the
institution

Personnel

Process

. Team distribution

]

. Number of team members

[

. Team skill

Team turnover

. Requirement changes

. Requirement clarity

-1

. Evaluation in each phase or sprint

oo

10

. Software development category

. Application development duration

. Users learning process

Technology

. Documentation

. System testing

. Technology availability

Waterfall, Scrum,
Rapid Application
Development (RAD)

14. Communication

15. Cost

16. Client satisfaction

Organization
18. Policy

19. Project goals

17. Number of projects per year

20.. Sourcing model

2

criteria, the expertise sub criteria is merged with the team skill sub
criteria. The sub criteria formulation of the process criteria is
described below:

1. The change management sub criteria is merged with the
requirement changes sub criteria.

2. The phase evaluation, sprint changes, changes in sprint,
user review meetings sub criteria are merged into the
evaluation in each phase or sprint sub criteria.

3. The requirement clarity, requirement specification, and
the initial stage requirement sub criteria are merged into
requirement clarity sub criteria.

4. The development approach, discipline process, process
time, iteration time, and the duration of testing are merged
into application development duration.

The sub criteria formulation of the technology criteria is described
below:

1. The bugs reporting, code review, early prototype,
implementation file completeness and the design review
are merge into the documentation sub criteria.

2. The acceptance test, scope testing, testing and testing
preparation are merged into the system testing sub criteria.
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. Risk management and after the implementation

3.

The enterprise architecture sub criteria is merged with the
technology availability sub criteria.

The sub criteria formulation of the organization criteria is
described below:

1.

2.

The organization standard is merged with the organization
culture into the communication sub criteria.

The beginning cost and the end cost are merged into the
cost sub criteria.

The client satisfaction, customer interaction and the user
involvement are merged as the client satisfaction sub
criteria.

The internal policy, external policy are merged as the
policy sub criteria.

The guarantee of success, maintainability, manageability
and workflow are merged as the project goals sub criteria.
The risk involvement and the release management are
merged as the risk management and after the
implementation sub criteria.

The sub criteria are then evaluated based on the guestionnaires
results. The criteria, sub criteria, and alternatives variables are
evaluated and then arranged to form an AHP structure, as
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Figure 4. Sub Criteria Weight Presentation

provided in Table 1, as lhease to conduct the pairwise
comparison. The Level 0 is the goal of the research. The Level 1
shows the criteria, the Level 2 shows the sub criteria, while the
Level 3 shows the alternatives. One offffle alternatives would be
the answer to the research question, as the most suitable software
development method for the institution. Figure 4 depicts the
weight representation of sub criteria.

5. DISCUSSIONS

According to the weighting results, it shows that Team Skills is

placed in the highest rank with the weight of 26%, followed by

Requirement clarity and Team Distribution with the weight of

12.60% and 9.90% consecutively. Whilst the least criteria is
cing model with the weight of 0.6%.

Based on the results of this study, the most suitable software
development method for the institution is the RAD method. The
RAD together with the Scrum as the second priority method,
could confirm the resulted priority criteria ie. the team skill, as
the both methods are dependent with the team skill. However, the
RAD has some drawbacks, that it needs more team members.
Nevertheless, project manager should put more efforts in
monitoring the teamwork and in making decisions.

The unachieved project completion time problem in the institution
could be overcome with the System Development Life Cycle
(SDLC) of the RAD especially during its development and design
stages which divide the development in several phases or versions
or features implemented in parallel, to accelerate finish time of the
project.

6. CONCLUSIONS

Based on the research results, this study draws some conclusions
as follow: .
1

1. The Rapid Application Development (RAD) is the most
suitable software development method in the institution.

2. The top three methods obtained from the research are the
RAD with the weight of 45.89%, followed by the Scrum
with the weight of 34.03%, and waterfall with the weight
of 20.04 %.

3. The team skill variable of the research sub criteria shows
the highest priority with the weight of 26%.

The results lead to following suggestions for future research:
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1. To work on the development of the software development
standard procedure by adopting the RAD method.

2. To investigate the evaluation or assessment of the
implementation of RAD in the institution’s software
development to determine its impact to the project time
management.

3. To use or evalua the AHP hierarchy structure proposed
in this research in determining the most suitable software

evelopment method of the other organizations.
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