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Abstract

Many software development organizations all over the world are small and medium enterprises.
Successful implementation of Software Process Improvement (SPI) methodologies in very small and
software enterprises (VSES) is generally not possible because such organizations cannot invest the
cost of implementing these programs. There are various SPI methodologies to address these issues,
which have also been deployed in organizations. In this study, recent and significant ISO/IEC 29110
SPI methodologies and its Software Implementation (SI) process are compared with the current
software team's current practices. The comparison result serves as the basis for developing a process
guideline that best suits the software team. The process guideline will facilitate the maturity of
software process and standardization within the software team, contributing to software product
quality produced by the software team in the future.

Keywords: Software Process Improvement, Software Implementation Processes, ISO/IEC 29110,
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1. Introduction

There are many reasons that cause software projects to be delivered late. One of
the most crucial reasons is the poor software implementation process executed by
the software team members. Even though software process improvement (SPI)
activities cannot ensure project completion on time, poor software implementation
activities often delay project delivery. This paper will discuss the study conducted
on a small software development team on improving the team's existing software
development process by referring to software improvement (SI) activities in 1SO
29100-5-2-1 standards. The ISO 29100 standard was chosen as it is a compilation
of guidelines designed to meet the requirements of Very Smaller Entities
(VSE). According to Mittner & Buchalcevova, "a small company can be
described as less than 50 software engineers and a small project as less than 20
software engineers working on"[1]. Thus, the software development team in this
study can be considered a VSE as it has less than 25 employees working in the team.

The study aimed to develop software process lifecycle guidelines that can
improve the software development process. The software development team is part
of a multi-media business group of a semiconductor manufacturer located in the
Klang Valley. The software team is in charge of conducting research and developing
new liquid crystal display (LCD) TV systems for the LCD integrated circuit (IC)
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controller. Some of the currently implemented software projects are Android and
Smart TV system on a chip (SoC) software solutions for TV brand manufacturers.

Most of the software was designed to accommodate the latest TV technology,
and when new requirement arrives, the software gradually evolves to match the
changes. The software team has encountered significant challenges in recent years,
with many projects experiencing schedule overrun and delay in delivering software
products. One of the main contributors to this problem is poor software
implementation activities within the software development team. The team had
problems adhering to the current development process. The developed
documentation had insufficient information, and the document control versioning
was absent. Thus, a study was conducted to understand the gap between what is
practiced by the current software team and the procedures proposed by 1SO 29100-
5-2-1 standards. Based on the gap analysis, a process guideline for the software
development lifecycle to be used by the team was developed. A pilot project was
constructed to test the developed process guideline, and finally, the efficiency of the
developed process guideline was analysed. The scope of the study focuses on the
ISO 29100-5-2-1 standards, and the pilot project was conducted among the internal
software team members.

The study is significant as it allows the software team to know the inefficiencies
in the existing software development process, thus allowing them to find a solution
that best suits them. The developed guideline also serves as a reference for future
upcoming projects. The following sections will discuss the relevant literature related
to the study, the methodology used, the findings, and the conclusion.

2. Literature Review

Software process is the collection of operations, processes, and transformations
that developers will use to build and manage software and the related products, such
as product plans, designs documents, code, test cases, and user manuals. Process
improvement is the alteration and adjustment of a process to achieve a better result
from the initial and offers an improved Return on Investment (ROI) [2]. The
principle of process improvement for any process is apparent. Process improvement
involves assessing the quality of a process and identifying techniques to improve
them. In terms of software, it means constant monitoring of the mistakes made
during the development process and avoiding them in the future [3]. To avoid
making those mistakes again, a software developer may need to modify the software
development process. Software process improvement provides best practices and
procedures for enhancing the existing approaches in companies to deliver higher-
quality software products.

SPI has driven many businesses, corporations, and organizations to improve
software development processes to produce high-quality products over the last two
decades [4]. An efficient software process focuses on an organization's entire
structure, integrating the employees, resources, processes, and technologies involved.
As a result, it improves the software organization's performance and product quality
and reduces risk and cost [5]. If an organization has a well-defined process, the
management can make better decisions on equipment purchases, work engagement,
project management, and project target achievement [6].

53



Open International Journal of Informatics (OLJI) Vol. 9 No. 3 (2021)

Several models have been proposed to support software process improvement, and
they evaluate the software product, quality, project, and weakness. Though the overall
goal of the models is to control and optimize an organization's software process,
various tools and techniques were used. Some examples of the SPI model are
Capability Maturity Model Integration (CMMI), Personal Software Process (PSP),
Team Software Process (TSP), and International Organization for Standardization
(ISO) and the International Electrotechnical Commission (IEC) 29110.

2.1. Capability Maturity Model Integration (CMMI)

CMMI focused on the managerial viewpoints of the software development process.
A software development model is a process for software developers to perform
coding, testing, deploying, and developing their software. A software management
model is a process for software development projects to plan, design, and distinguish
what aspects are required to manage the project. It is a model practiced to attain
insight into and control the development progress to predict and improve project
activities towards achievement [7]. The model includes guidance and suggestions to
assist business entities in addressing issues and improving output. CMMI is practiced
by more than 5000 companies around 70 countries across the world to assist in
determining and achieving business objectives [8].

2.2. Personal Software Process (PSP)

Personal Software Process (PSP) model was developed with the aim of adapting
the CMM's underlying principles to the software development process of an
individual programmer or developer [9]. It is different from the rest of the standard
procedures; PSP is a structured software development approach. It is developed to
assist the software engineers and developers in improving their performance by
keeping track of their expected and actual code development process. It provides the
software engineers with structured processes for developing their software. In PSP,
there are seven process levels. Each level includes comprehensive scripts, checklists,
and templates that help the engineer go through the essential measures and improve
his software process.

2.3. Team Software Process (TSP)

Team Software Process (TSP) is an extension of PSP approaches, developed for a
team of developers or engineers in an enterprise who are PSP certified or at least have
received formal training on PSP and have fully implemented the model [10]. TSP
aims to develop independent teams that can organize and monitor their work,
establish their project targets, and own their processes. The team may improve their
software process and deliver quality goods with planned costs and efficient schedules.
Although the PSP is not as commonly practiced as other SPI models, a few studies
have shown that it improves the software engineering process.

2.4. International Organization for Standardization (ISO) and the
International Electrotechnical Commission (IEC) 29110
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ISO 29110 Lifecycle Profiles for Very Small Entities is a compilation of guidelines
designed to meet the requirements of Very Smaller Entities (VSE) [11]. The ultimate
goal of the 1ISO 29110 framework is to help small software companies evaluate and
improve their software processes. The generic profile group contains four profiles
known as Entry, Basic, Intermediate, and Advanced. Entry Profile is suitable for
VSEs working on small projects, for example, at most six person-months effort) and
for new VSEs. Basic profiles are ideal for software development practices of a single
application by a single project group of a VSE. Intermediate profiles target VSEs
developing many projects with more than one project team. Advanced Profile is
targeted at those VSEs want to sustain and grow as a competitive software
development business.

2.6. Software Process Improvement for Very Small Entities

The International Organization for Standardization (ISO) or ISO/IEC JTC1/SC7
Working Group 24 defined "very small entities" as "an organization with up to 25
participants” [12]. VSE is the common term used in SPI initiatives to describe small
organizations. It is difficult to define the concept 'Small' or "Very Small' entities
because there is no widely accepted definition and comprehensive study.

3. Methodology

The study consisted of four main phases, which were the initiation phase,
development phase, implementation phase, and analysis phase. Figure 1 shows the

Implementation

phases and activities associated with each phase.
Initiation Development Analysis
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Figure 1. Phases and Activities

3.1. Initiation Phase

The initiation phase consisted of two main activities: understanding the existing
software implementation practices and available documentation in the software team
and conducting a gap analysis on the current software implementation approaches
practised by the team.
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For the first activity, three primary resources were used:

e Existing Software Operation Process (SOP) documents kept in local shared
folders and some that were accessed via the company's intranet. The SOP
documents included the practices for analysing new or updated requirements,
code repository preparation, code review formats, code commit procedures,
etc.

e Interview sessions with software team members and managers. Two types of
interviews were conducted, which were structured and semi-structured. The
structured interviews comprised closed-ended questions and were conducted
online with senior engineers and managers within the software team to verify
the current software implementation processes. Experts holding senior
positions and over three years of working experience were selected for the
structured interviews. A semi-structured interview was conducted online with
other team members with less than three years of working experience. They
were queried about their detailed practices for each development project. At
least fifteen team members, including the managers, were involved in the
interview sessions to help facilitate research study and directions.

e Observation of software team development practices. The observation focused
on gaining diverse insights about workplace loads, team occupancy rate, the
time required for each process, tight situations, and communication paths
among the team members.

In the second activity, the selected activities in the SP1 model were compared to
the current software development life cycle (SDLC) process to assess its suitability
for the software team. A gap analysis tool evaluated the software development
process and benchmarking process performances. Most importantly, in this activity,
the analysis focused on diagnosing which practices have been accidentally left out,
deliberately eradicated, and practices lacked in procedures, activities, or which skills
or methods still need to be developed. The output from the second activity serves as
the input to the second phase, which is the development phase.

3.2. Development Phase

The development phase aims to understand the gap analysis report and develop the
process guideline based on the selected standard, 1SO 29110, and selected software
implementation (SI) for the software team. The development phase consisted of two
activities: developing the process guideline and reviewing the process guideline.

The development of the process guideline focused on providing a systematic guide
to the software development process, including detailed procedures, roles,
responsibilities, and templates. The primary reference for the guidelines structure was
the 1SO 29110 Part 5-1-2: Software Implementation (SI) Basic Profile as a primary
source. The objective, activity description, input/output products of each activity in
SI from ISO 29110-5-2 was understood first. Depending on the requirements,
processes were added or adopted, removed, or updated. Once the process guideline
was developed, a review meeting was conducted to discuss the process guideline.
Feedback from the review meeting was used to revise the process guideline.

56



Open International Journal of Informatics (OLJI) Vol. 9 No. 3 (2021)

3.3. Implementation Phase

The implementation phase aims to implement the proposed process guideline in a
pilot project. The activity involved in the implementation phase consisted of
introducing the process guideline to related members, selecting a small development
project as a pilot project, preparing a pilot project description, and implementing the
pilot project.

A meeting session was carried out among the related members to introduce the
pilot project flow according to the proposed process guideline. The members were
assigned tasks as software leader, software engineers, developers, and testers during
the meeting. Each member was given a softcopy of the process guideline. If there
were any feedback from the related members, the process guideline was updated.

The next crucial step was to select a small development project as a pilot project.
During this activity, a meeting was conducted with the management to discuss
selecting a suitable development project for the pilot project. The decision was
necessary because the project's timeline was limited, and the project had to suit the
given timeline so that there was adequate time for project completion and analysis.

The next activity was preparing the pilot project description. The details of the
pilot project, requirements, processes involved during implementation based on the
process guideline, roles involved, and other information were included in the pilot
project description.

Finally, the pilot project was implemented to test the effectiveness of the
developed process guideline. The software leader was responsible for confirming
the practices executed while implementing the project. At the end of the project, the
software leader evaluated the implementation results.

3.4. Analysis Phase

The analysis phase aims to gather feedback on the pilot project from related
members and analyse the result. The input and suggestions were crucial to improving
the process guideline. A post-mortem was conducted among the pilot project team
members after project completion. The post-mortem was scheduled as a one-hour
meeting to discuss everything that went right, wrong, and everything in between. The
post-mortem was scheduled right after completing the pilot project while it was still
fresh in each related member's mind. The primary aim of the meeting was to conduct
a constructive review of the project and determine a better process guideline.

The feedbacks included questions from the author to the team members such as:
did the team get to achieve their target from the pilot project, which of the methods
and practices worked exceptionally well, which of the methods used were difficult
to use, how would team members do things differently next time to avoid such
difficulties, what was the better suggestion for the practices, and what was the most
gratifying satisfying part of the project. The feedbacks were gathered and analyzed
to get the process guideline updated according to the software team's preference.
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4. Findings and Discussion

One of the main deliverables of the study was the process guideline. The process
guideline was developed, tested in a pilot project, and revised for further
improvement. Feedbacks from the review meeting is as follows:

e The development team found the process guideline a bit complicated when
used for the first time as they were unfamiliar with the terminologies.

e The roles in the process guideline were proposed to be combined as the
development team was small.

e A series of ISO 29110 training sessions were suggested to be held to
understand the standard better.

Some alterations and changes to the process guideline were required to be made
to be a comprehensive reference for the software development processes in the
software team. The contents of the pilot project description should be reviewed
while also adhering to the ISO 29110-5-1-2 Sl guideline.

Due to the limitation of the project period, it was impossible to develop the whole
process of the 1ISO 29110-5-1-2 standard in the process guideline. Only the software
implementation (SI) processes were considered in this study to address problems
identified in the software team. However, it would be more efficient for the
organization's project developments in the future if the process guideline included
the project management processes for reference.

5. Conclusion

The goal of the study was to provide a comprehensive process guideline to
improve the software development process in the software development team. ISO
2911-5-1-2 standard was used as the project's primary reference. This standard was
chosen because it was explicitly developed for VSE, as the software team had less
than 25 developers. The developed process guideline was reviewed and
implemented in a pilot project. Feedback obtained from the implemented pilot
project improved the process guideline.

In summary, the project's result contributes significantly to the software team's
development activities. The study helped spread awareness of the benefits of
software process improvement to the organization and its impact on the products.
Furthermore, the organization learned about the 1SO standard, especially on the ISO
29110 Software Implementation (SI) processes and identified the weaknesses in the
software development process, and solved it with the developed process guideline
and ISO 29110.
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