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Abbreviations

SWOT-Analysis Strengths, weaknesses, oppotrunities and threats analysis



1 Introduction

Artificial intelligence is currently considered one of the most important innovations
that are being worked on worldwide.! It is without question that the software devel-
opment market has become one of the biggest ever existing with revenues of more
than 420 billion US dollars generated by software publishers in 2021.2 33 percent
of the US’s top 15 largest companies by revenue are directly involved in software
development.? Eventhough the software industry is known for their high margins,
the costs in 2021 sum up to round about 280 billion, leaving only 144 billion in
returns.?

Beside the software development market growing rapidly over the last years, the Al
market experienced a massive rise of interest and investments in the beginning of
2023. This rise can be explained by the technology called ChatGPT disrupting the
market and creating exposure for jobs in a wide variety of industries. The technology
however did not only create exposures, it also brought up the question of how Al
may change and improve certain fields of industries, one of them being the software

development market.’

This brings up the question of how Al-tools built for software development may
change the development process and what chances as well as risks they bring with
them when being used to create software. In greater detail, it is in question of how
much AT can take over in the process whether it’s just writing single lines of code per
instruction or creating whole software ecosystems by a non-technical user explaining

his requirements.

It comes up to question what skills an artifical intelligence can adopt and maybe
even take to a next level in comparison to skilled software developers. Especially
the soft skills involve social behavior for communication and collaboration which an

Al has to master in order to perform in the software development industry.

When analysing the potential of Al-tools in software development these questions
have to be answered. To do so, the bachelor-thesis will focus on the quality an Al

can provide and the skills it can adopt.

lef. Ulrich and Frank, 2021, p. 2152f.
2¢f. Vailshery, 2022.

3cf. Alda and Biagi, 2022.

4cf. Watson, 2023.

Scf. Alda and Biagi, 2023.



2 Alternative titles and topic selection

Al-tools used in software development are the primary topic for the thesis. They
however can be adopted to take a deeper look into different aspects. Hence, there are
some alternative titles that were taken into consideration when defining the scope
of the bachelor-thesis:

Strengths and weaknesses when using Al while developing software

Analysis of Al’s capabilities when designing a software architecture

Evaluation of code integrity risks when using SaaS-Al tools

Marketanalysis of low-code software creation tools using Al

All the listed topics take a look at AI tools when either creating or designing a
software. The key difference is the perspective they are using, be it either for
the companies risk management or the requesters of new software or of course the
software developers themselves. When reviewing the literature and evaluation of the
approach on each of the topics, the thesis-topic "Analysis of the potential of Al-tools
in software development" was choosen. This topic is specialised enough to make use
of the existing literature while being holistic enough to cover multiple subtopics like

architecture, development efficiency and user experience.

3 Research questions and objectives

In order to approach the topic scientifically, research questions have to be defined,
the main research objective is the analysis of the potential of Al-tools in software de-
velopment. To specify this objective, the following sub-questions are to be answered

in the thesis:

o How do different user groups, including software developers, testers, and inex-

perienced users, perceive and accept Al-tools in software development?
o Of what quality is the provided software code in different testing scenarios?

o Which roles in the software development process can be supported or replaced
by Al-tools?

With the help of these questions, the topic can be answered sufficiently so the
main objectives are reached. One of the main objectives is to find out wether the
technology is user friendls enough. Additionally, it should be known if the tools are
really helpful in the reality and for which roles.



4 Methods and approach

To reach the set research objectives for the bachelor thesis, there will be multiple
methods used. The primary research methods will be the conducting of a technology
acceptance model and the fulfillment of a SWOT analysis. In addition the literature

search is also part of the thesis. In greater detail, the methods are defined as follows:

o To find suitable literature, the literature search will be performed as described
by a publiction from Mr. Brocke. This method will be used extensivly for the

thesis and is also used in this exposé in a smaller form.5

o As Al-tools are new to the most people, it is especially interesting to find out
whether such tools will be accpted by potential users. For this the technology

acceptance model by Fred Davis will be used.”

o To identify the strengths and weaknesses of Github copilot, a SWOT analysis
will be conducted to take a look at the tools current features and evaluate the

potential it could create.

5 Preliminary structure of the bachelor thesis

The thesis will be splitted up into four major parts, the introduction, the funda-
mentals, the analysis itself and the conclusion. The introduction will highlight the
problem and will list the research questions and the papers goal. The introduction
are followed by the fundamentels in which the Al-tools are explained, it is high-
lighted how their integration is working. Additionally, the used scietntif model will
be explained. Once the fundamentals have been laid, the analysis will continue. The
analysis is divided into three sub-analysis, one being the categorisation of Github
Copilot in the technology acceptance model. Next Github Copilots quality will be
tested with pre-defined test cases. To round the analysis up, a typical SWOT-
Analysis will be conducted to identify current strengths and weaknesses and future

opportunities and threats. The expected pages per topic are listed below:

Scf. Brocke et al., 2009.
cf. Davis, 1985.



software development process

Chapter Number
of pages

I. Abbreviations

IT. List of figures

II1. List of tables

1. Abstract 1 page

2. Introduction 6 pages
2.1 Motivation 2 pages
2.2 Problem statement and goal setting 1 page
2.3 Research questions and approach 2 pages
2.4 Structure of the thesis 1 page

3. Fundamentals 4 pages
3.1 ChatGPT 1 page
3.2 Visual Studio Code 1 page
3.3 Github Copilot 1 page
3.4 Technology acceptance model 1 page

4. Analysis of Github Copilot in software development 16 pages
4.1 Technology acceptance analysis of Github Copilot 3 pages
4.2 Performance of Github Copilot against defined test cases | 5 pages
4.3 Strengths and weaknesses of Github Copilot 4 pages
4.4 Oppotunities and threats of Github Copilot 3 pages
4.5 Analysis results and summmary 1 pages

5. Critical assessment and conclusion of AI’s use in the | 2 pages

6 Literature review

For the bachelor thesis there is literature needed that fulfills certain scientifical
quality criterias. In order to pre-evaluate the literature, a corresponding literature

will be conducted. For this, a modified review method from Mr. Brocke will be

used.8

In order to find suitable literature, the following four plattforms for literature search

will be used:
» Google Scholar (https://scholar.google.com)

« EBSCO Discovery Service (https://eds.s.ebscohost.com)

8vgl. Brocke et al., 2009.




ScienceDirect (https://www.sciencedirect.com)

Springer Link (https://link.springer.com)

Emerald Insights (https://www.emerald.com/insight/)

Wiley Online Library (https://onlinelibrary.wiley.com/)

With the help of pre-defined search queries, fitting literature should be found on
these plattforms. For this bachelor thesis, the following search strings were devel-

oped:

o A: "development" AND ("AI" OR "Artificial Intelligence” OR "ChatGPT" OR
"language model")
The goal of this query is to find holistic literature in regards to software de-

velopment with the help of artificial intelligence.

o B: "Github Copilot" AND ("AI" OR "Artificial Intelligence” OR "ChatGPT'
OR "language model")
This query focuses on Github Copilot as an Al tool which is relevant for the
SWOT-analysis.

o C: "Github Copilot" AND ("accuracy” OR "efficiency” OR 'success rate")
This query searches for the copilot tool and hints towards results and accuarcy
ratings which is crucial to bring in when evaluating the self-conducted test

cases against other test case results.

To evaluate whether the literature found on the plattforms with the given search
query is sufficient for using in scientific papers, their H and Q indexes will be used.

Documents having an H index over 50 are highlighted.
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7 Thesis timeline

Sep Oct Nov Dec

Sep 20 | Official Registration

Preparation Sep 20 — Sep 27 - Determination of Scope
Sep 20-Oct 4 (NN Literature analysis

Sep 21 I Alignment with Reviewer

Oct 5-0ct 12 Foundations

Oct 13 - Oct 20 Technology Acceptance Analysis
Writing Oct 21 -Nov 5 Executing Test Cases
Nov 6 - Nov 20 SWOT Analysis
Nov 20 - Nov 27 Evaluation of Results
Review Dec 1-Dec 15 [ content Check
Dec 1-Dec 15 [N Language Check
Buffer Dec 15 - Dec 20 [N Buffer

Figure 1: Timeline

The thesis timeline is precisely planned so that the thesis is finished on time and
the current progress can be tracked. After registration, the scope will get defined
and the literature will be worked out. After the preparations, the writing itself
will start. First the foundations will be established to then further perform the
technology acceptance analysis. This then is followed with the development and
execution of test cases which is needed to next make the SWOT-analysis. Once the
major parts are done, the evaluation including the most important results will be
written. To fully finish the work on the thesis, the content and language will be

checked. Once done, the thesis is ready for being handed in.
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