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Abstract

SSMEs, or small and medium-sized software enterprises, play a critical role in developing
economies. They cannot adopt automated software engineering tools or advanced software
engineering techniques in the same way as large and ultra-large companies due to their size.
Utilising semi-structured interviews with four SSMEs, we investigate the software engineering
challenges faced by SME's in Thailand, an emerging software development market. Following a
thematic analysis ofthe interview transcripts, we identified several recurring problems, including
inadequate testing, code-related problems, and imprecise effort estimation. We found that
SSMEs must embrace modern software engineering best practices like automated testing,
continuous integration, and automated code review in order to implement sophisticated
automated software engineering tools and procedures.

Keywords: Empirical Study, Case Study, Software SMES.

Introduction

Small and medium-sized businesses, or SMEs, make up 95%-99% of all businesses in 36 OECD
member nations and are essential to a nation's economic development [1]. One ofthe main forces
behind the software industry and crucial to a nation's competitiveness and innovation are
software SMEs (SSMEs), which includes software startups [2]. For instance, according to a
recent study [3], the software market in Thailand is expected to be valued $4 billion in 2020 and
has grown steadily over time. Over 8,000 software companies, both large and small, employ over
100,000 software engineers in the nation's software industry [3]. The software sector has
emerged as a pillar of the nation's long-term strategy with the implementation, a transformation
plan that encourages the growth of technology clusters.

However, SSMEs encounter a number of difficulties when creating their software. According to
a technical report [9], configuration management, quality assurance, and project assessment and
control are a few of the main areas where SSMEs fall short. SSMEs lack a large workforce, in
contrast to large or ultra-large software companies. SSMEs may also continue to employ
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expensive and time-consuming manual programming tasks carried out by their programmers, as
well as traditional software development methodologies and tools. Therefore, by determining the
software engineering difficulties that SMEs encounter, we can suggest cutting-edge automated

SMEs can use software engineering (ASE) approaches to lower costs and accelerate software
development and delivery. Advanced software engineering techniques cannot be implemented
until the issues causing the flaws are recognised and resolved. In order to close this gap, our
research will look into the unique software engineering problems faced by small and medium-
sized enterprises (SME) in Asian cultures, particularly in Thailand. Additionally, we will
examine the tools that these companies use, with the goal of recommending automated software
engineering (ASE) tools and techniques in the future. Owing to the disparate work cultures in the
Western region [ 10], this study offers fresh perspectives on SSMEs in Thailand and potentially
Asia.

The Study

This study looks into the methods currently employed in Thai SSMEs' daily software
development routines and identifies the time, money, and software quality barriers preventing
them from implementing advanced software engineering techniques. Our goal is to examine a
small number of entities (SMEs) in their natural environment free from experimental control or
manipulation, in accordance with the guidelines established by Benbasat et al. [11]. A case study
is therefore a suitable approach for achieving our goal. Utilising semi-structured interviews [ 12]
and thematic analysis [13], we are able to identify the shared difficulties that the businesses face.
Identifying research questions is where we begin. After that, we create the interview guide and
conduct semi-structured interviews with the staff members of the companies. Finally, we use the
transcript to conduct a thematic analysis and identify common software engineering challenges.

A. Research Questions
We aim to answer the following research questions:

1) RQ1 (SE Challenges): What difficulties do SSMEs face when developing software on a
daily basis? The issues that must be resolved in order to implement advanced software
engineering techniques will be identified by the response to this research question.

2) RQ2 (Present Practices): Which instruments are in use? We can learn more about the
companies' current procedures by taking a look at the tools they are using as a stand-in. We
can better align recommended advanced practices, automated tools, and techniques with
current practices by knowing the answer to this question.

Table 1: Studied SSMES

Company Products No. of Developers
Company A E-Learning platform 15

ProGaming Web and mobile games 10

Roots Enterprise solutions 40

Zwiz.Al Enterprise Al chatbot 6
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B. The Studied Companies

We study the challenges and practices of four Thai SSMEs: ProGaming, Zwiz.Al, Roots, and
Company A (pseudonym). Table I provides a summary of the four companies. They offer a
variety of software products and services for various business needs, such as chatbots, e-learning,
games, and enterprise solutions. An online e-learning platform with over 1,800 courses, 10,000
monthly users, and 280 educators is provided by Company A. Over 50 games created by
ProGaming have been downloaded two million times. They also offer Thai organisations game
development services. Roots provides business consulting services to a number of major Thai
corporations. More than 30,000 companies and more than 10 million users benefit from
Zwiz.Al's Al chatbot services. Three of them are very small (less than 25 employees), and all of
them are small (less than 50 employees).

C. Interview Design

Examining the difficulties encountered by the four companies' software development teams is the
aim of the interviews. Rather than using a predetermined list of questions, we conduct semi-
structured interviews that are based on a broad grouping of topics and enquiries [12]. One
programmer at a time is spoken with using this method. Every time an interview is conducted,
the interview script is revised, particularly if interviewees begin to give the same responses
(saturation effect). When no new observations or insights are made, the interview process ends.
After recording, the interview is transcribed. Each interview is limited to a maximum of 30
minutes. The executives of the companies recommend the interviewees based on how well-suited
they are for the project.

D. Semi-structured Interviews

In February 20201, semi-structured interviews took place at the offices of the companies. The
semi-structured interviews were conducted by the first author in a room that was provided by
each company during her visit. The recordings of the interviews were transcribed, and the
interviews were conducted in Thai. Table II is a list of the opening questions that were asked
during the interviews. These were meant to be conversation starters, and the interviewer was free
to ask more follow-up questions in response to each interviewee's responses.

Table 2: Initial questions used in the interviews

Please explain your role at the company.

How long have you been working at the company?

RQ1 | Please explain your day-to-day activity.

How do you develop the software product?

What works well in your company’s software development? What would you suggest to
improve?

RQ2 | Please explain the tools you use during software development.
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E. Thematic Analysis

Reflexive thematic analysis, which is frequently used to analyse qualitative data, was applied to
the transcript units following the transcription of the interview recordings. We developed the
theme and code using a deductive approach, guided by the difficulties encountered in software
engineering, as per the recommendations provided by Braun and Clarke [13]. A set of transcripts
was given to the first, third, and fourth authors (the coders) to code. After carefully going over
each transcript, they gave each transcript unit one or more codes. The codes, which included
software engineering difficulties like "lack of unit testing," "coding style violations," and
"mismatched requirements," were written in English to aid in generalisation and enable
collaboration with authors from various nations.

Results

Twenty software engineers and personnel with a connection to software were interviewed
(details are displayed in Table III). The interviewees' roles range from development to
management, including Chief Technology Officers (CTOs). The duration of employment varies
from four months to eleven years.

A. RQI1: Identified SE Challenges

The identified software engineering challenges are shown in Table III. We discuss each of the
challenges in detail below.

TABLE 3: Interviewed participants

Company Participant (Experience at the company in years) Company A Chief Technology
Officer (6), Developer (2), Senior Developer (1), Chief Operating Officer (6),
Developer (1.5)

ProGaming | Managing Director & Technical Lead (11), Lead Developer (6), Project Manager
(5), Developer (3), Developer (1)

Roots Chief Technology Officer (5), Senior Developer (4), Senior Developer (2),
Developer (2), Developer (0.7)
Zwiz. Al Chief Technology Officer (2), Developer (2), Developer (1), Developer (0.25),

Developer (0.33)

1. Absence of testing: During the coding, theme mapping, and interviews, the most noteworthy
problem that surfaced was the absence oftesting for the software used by the four companies.
This comprises the following: inadequate testing (six times cited), inadequate testing (six
times cited), absence of automated testing (four times cited in the interviews by different
interviewees), and insufficient testing time and expertise (three times cited). Businesses focus
mostly on software implementation, with manual testing done at the end of the development
process. Not only are unit tests rarely performed, but developers also don't think highly of
them when they're working on a project. One interviewee also pointed out the shortcomings
of regression testing.

2. Code-related issues: Code-related problems are the subject of the second challenge. Each of
the four businesses is also faced with this challenge. We discovered the following three
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B.

problems: (1) low code quality (mentioned six times), which includes faulty code, duplicate
code, difficult-to-understand legacy code, code that is difficult to reuse and requires
refactoring, and (3) difficulty maintaining or using coding conventions within the
organisation (mentioned four times). The lack of code analysis and measurements is
mentioned six times.

Unclear and incomplete requirements: The third challenge (mentioned 13 times by 3
companies) is about requirements. The interviewees clarified that certain requirements were
too ambiguous, imprecise, or lacking. A few of the requirements didn't align with what the
customers needed. Additionally, they brought up the problem of"scope creep," which occurs
when new requirements are added while a project is being developed.

Inaccurate effort estimation: The fourth challenge—which has been mentioned eleven times
by three companies-is estimating the amount of work that needs to be done. The interviewees
clarified a number of points. For instance, they frequently had to work overtime and put in
more time than was anticipated. In a sprint, additional unplanned tasks were added.
Furthermore, a few interviewees indicated that they were unable to accurately estimate how
long the tasks they were given would take to finish.

Lack of knowledge, sharing, and documentation: A few interviewees (who were mentioned
eight times by four different companies) proposed improving documentation and knowledge
sharing. For instance, developing strategies for new team members to quickly pick up the
necessary knowledge or providing training to improve skills related to the job.

No configuration management: Software configuration management has certain challenges as
well (four mentioned by three different companies). For instance, challenges in handling
environment configurations that support various browsers and screen sizes, disparate local
development and deployment setups, and a lack of knowledge about stable versions of
necessary frameworks or tools.

Bug-inducing changes: According to three interviewees, new changes brought about more
bugs (three companies mentioned this). This is also related to the lack oftesting done to find
these bugs brought on by the modifications..

Issues during code review: According to three interviewees, new changes brought about
more bugs (three companies mentioned this). This is also related to the lack oftesting done to
find these bugs brought on by the modifications..

Other challenges: There are certain challenges that do not fit into the categories listed above.
Lack of an automated deployment system, a lack of software processes, and communication
problems between teams are a few examples.

Overall, it can be said that challenges 2, 5, 7, and 8 are impacted by the absence of testing
and the lack of adoption ofautomated code review. Before more advancements can be made,
these modern best practices must be implemented.

RQ2: Identified Current Practices

To gain more insights into the current practices of the companies, we asked the participants about
automated tools that they regularly use. We observed some interesting findings as follows.

Frameworks for unit testing: The companies did not use unit testing frameworks, even though
they employed continuous integration. It's interesting to note that one interviewee mentioned
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using Javascript's JEST and Mocha unit testing frameworks. Nonetheless, the absence of unit
testing adoption was brought up by the other interviewees from the same organisation. The
interviewee may have brought up unit testing frameworks because of their personal experience,
which suggests that the organisation still needs to work on improving testing adoption throughout
the entire organisation.

Local enforcement applies to formatting and code structure: The interviewees from the four
companies clarified that their IDEs included code formatters like Prettier and linters like PyLint
or ESLint.

Use of project management tools varies: We saw that the four businesses manage their tasks and
monitor the status of their projects using specialised project management platforms like Asana,
Trello, or Clickup. Nevertheless, two businesses also mentioned handling some project
components with Google Sheets, the all-purpose spreadsheet application.

Mixed use of communication tools: The respondents from three different companies stated that
they primarily used the popular Thai chat apps LINE and Discord. Only one business made use
of MatterMost, a specialised communication tool. Given that LINE and Discord are primarily
personal chat apps, it is possible for the developers to combine work and personal life. This may
be partially explained by the Thai culture's tendency for people to react more quickly.

Discussion

Outcomes: The case study is a component of an ongoing, cross-national initiative between
industry and academia to assist small and medium-sized enterprises (SMEs) in adopting
appropriate automated software engineering tools and techniques, akin to those that are
successfully employed in large and ultra-large corporations.

The goal of the study that was presented was to determine the difficulties faced by SMEs in
developing nations like Thailand and to use automated software engineering to solve those
difficulties. During the course of this project-related study, we identified one specific issue that
must be resolved before more sophisticated techniques or automated software engineering canbe
implemented: a lack of testing. Using automated testing tools to test software in continuous
integration environments and automated software engineering are current best practices in
software engineering.

Lessons Learned: The observation that SSMEs must first adopt modern software engineering
best practices is a crucial lesson learnt before attempting to assist them in implementing
automated software engineering tools and techniques. The study's findings have changed the
scope and objectives of the ongoing project. Rather than introducing the most cutting-edge
automated software engineering tools and techniques, the project will now concentrate on the
effects of adopting best practices in software development, such as automated code review,
continuous integration, and automated testing.

Takeaway Messages: The success of the adoption of automated software engineering tools and
techniques has been largely attributed to knowledge transfer between software engineering
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research and industry. Large and ultra-large companies are typically the settings for this kind of
cooperation and knowledge transfer. SSMEs frequently lack the capacity to engage in this kind
of collaboration and knowledge transfer, particularly in emerging markets. Therefore, in order to
prevent the gap between SSMEs and large and ultra-large companies from growing, research
should involve SSMEs in order to facilitate the adoption of automated software engineering tools
and techniques.

Related Work

The experiences of Laporte et al. [15] and Habra et al. [ 16] with implementing ISO29110, a set
of software process guidelines for very small entities (VSEs), to businesses are reported. The
acceptance of software process improvements in VSEs is studied by Basri et al. [17]. Preliminary
findings from a gap analysis of 39 Thai VSEs' software development activities are reported by
Sunetnunta et al. [9]. They discovered that project evaluation and control, quality assurance, and
configuration management are the main areas of weakness. Phongpaibul and Boehm [10]
demonstrate how cultural considerations influence Thailand's adoption of software process
improvement. According to Tuape and Ayalew [18], technical factors are the main elements
influencing African SSMEs' software processes. Additionally, common obstacles to software
process improvement in SSMEs are reported by Larrucea et al. [2]. Our research

Threats to Validity

External validity: The study is performed on four Thai SSMEs and the findings may not be
generalised to all SSMEs in Thailand and other developing countries. We mitigated this threat by
selecting SSMEs from different domains. Due to cultural differences, some of the findings may
only be found in Asian regions and not be applied to SSMEs in other regions. Internal validity:
The selection of participants may affect the validity of the identified challenges. We mitigated
this threat by using an inclusion criteria to control the experience with the company’s software
development process.

Conclusion

This study examines the practices currently employed by SSMEs and the software engineering
challenges they face. Semi-structured interviews and a thematic analysis of four Thai software
companies are used in this case study investigation. The outcome demonstrates that the examined
companies are encountering difficulties with modern software best practices, such as
requirements, code-related problems, and software testing, which are frequently widely used in
large or ultra-large software companies. Furthermore, we discovered that rather than utilising
specialised tools for project management and communication, SSMEs are making use of all-
purpose tools like spreadsheets or instant messaging apps. Software quality is not the only thing
that suffers from a lack oftesting; advanced practices and automated software engineering tools
are also hindered by it.
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