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Software development processes are constantly evolving and transforming rapidly with
rapid changes in technology. Recent innovations in Artificial Intelligence (Al) have led to
significant changes in software development practices. Al tools can greatly improve
traditional software development processes by giving developers the ability to build projects
smarter, faster and more effectively. These tools can be used for a variety of tasks such as
code generation, test automation, bug analysis, and performance improvements. ChatGPT,
which is an artificial intelligence-based language model and has made a deep impact in
almost every field, can help software developers write code faster and in a more natural
language. In this study, the contributions of ChatGPT to a software development project
were investigated. In the study, basic information about the use of ChatGPT in the software
development process is presented. Implementations were carried out on a software project
to evaluate some of ChatGPT's capabilities in the context of software development. For this
purpose, a software development process was designed based on the answers given by
ChatGPT. Various questions about software development processes were formulated and
the answers produced by the GPT were evaluated. The results obtained showed that
ChatGPT performed excellently in the software development process. Based on these
findings, it has been observed that Al-based models such as ChatGPT can be effectively
used as auxiliary tools in software development processes that accelerate traditional
workflows. In addition, Al-based tools can save time and effort while improving software

quality by automating testing processes.

1. INTRODUCTION

Software development processes are generally referred to
as the steps followed during the design of a software project.
These steps commence with identifying the necessary analyses
for the desired software. Subsequently, the process continues
with stages such as design, coding, testing, and deployment [1].
During project execution, collaborative efforts among
stakeholders lead to the creation of requirements. Following
the identification of requirements, the transition is made to the
coding phase for the designated structures in the design stage.
Finally, a testing phase is implemented to measure the
efficiency of the resulting product [2]. Software projects must
be completed within the defined timeframe, within the
financial resources allocated to the project, and with the best
possible quality that meets expectations. Throughout these
steps, effective communication among the teams and
stakeholders within the project stands as one of the most
critical factors contributing to the success of projects. Human
resources are prominent in each phase of traditional software
development processes. These processes involve a wide array
of integrated development environments (IDEs), test
automation tools, project management tools (such as Jira,

Trello, Asana, etc.), and database management tools, which
significantly support software developers [3]. Depending on
project requirements and the team's preferences, appropriate
tools are selected to manage the software development
processes efficiently. Despite the facilitation provided by these
software tools, there is a need for tools capable of making rapid
and effective decisions and enabling automated process
management in this domain. Therefore, Artificial Intelligence
(Al)-based tools have gained significant usage in software
development processes, just as they have in various other
fields, as of late

In its simplest form, Al can be defined as computer
software capable of imitating the human mind and a set of tools
integrated into this software [4]. With Al systems used in
software development processes, tasks such as decision-
making, prediction, identification, and pattern recognition
become more manageable. Al, which provides a different
perspective to traditional software development coding,
utilizes popular areas such as deep learning and machine
learning in the process. Noteworthy applications of Al in social
life include the generation of fake videos, creation of non-
existent human faces, and manipulative voice applications.
Recently, ChatGPT [5] has been released as a tool that has
made a significant impact in this field. Generative Pre-trained
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Transformer - 4, also known as ChatGPT-4, is an Al
application. Designed as a multi-language processing platform,
ChatGPT is an application that can be beneficial in various
processes within the software field.

There are several research studies investigating how
ChatGPT can assist in software development and engineering.
Ahmad et al. [6] presented research on how architecture-centric
software engineering (ACSE) professionals can benefit from
ChatGPT. They focused on designing the software process
with ChatGPT and the factors to consider in the ACSE &
ChatGPT partnership. The authors discussed the advantages
and disadvantages of ChatGPT-supported ACSE and provided
solutions for implementing human-bot collaborative work.
Nascimento et al. [4] compared the performance of software
engineers and Al-based systems, including ChatGPT. Through
various evaluation criteria, they analyzed the tasks assigned to
ChatGPT and inferred that it outperformed engineers on certain
software engineering tasks, especially those of easy to
medium-level complexity. However, in some studies, human
engineers were successful, while in others, Al prevailed. Katar
et al. [7] employed ChatGPT in their research paper and
presented results, highlighting both the positive and negative
aspects of using ChatGPT as an auxiliary tool. The authors
concluded that while ChatGPT is not yet efficient enough to
write a research paper entirely on its own, it can be a valuable
tool to assist researchers in the writing process. Akbar et al. [8]
conducted a motivational, demotivational, and ethical
evaluation of software engineers' usage of ChatGPT. They
listed the ethical challenges posed by ChatGPT, such as risks
of plagiarism, confidentiality breaches, data security issues,
and the generation of malicious data. The authors conducted a
comprehensive survey among software engineers and
performed Cross-Impact Matrix Multiplication Applied to
Classification (MICMAC) analysis to create a cluster-based
decision model. Fraiwan and Khasawneh [9] provided an
overview of emerging language models and chatbots. They
emphasized that Al-based tools have the potential to offer
different perspectives in areas such as education, software
engineering, healthcare, and marketing. However, they also
noted that these systems come with challenges, including
issues of plagiarism and lack of transparency. The authors
conducted a study investigating the positive and negative
effects of language models actively used in fields like
education, health, software engineering, and marketing, and
discussed how to take precautions against potential negative
consequences and misuse scenarios.

This study presents both traditional software development
processes and the use of Al tools in these processes. Traditional
software development processes are explained in general terms
and the effects of contemporary Al tools on these processes are
discussed. The contributions of this article to the literature can
be listed as follows:

> As far as the authors know, the existing studies in the
literature are generally completed with the support of a
software development specialist. This study has been
tried to be completed entirely with the support of Al.

> The answers to these questions are included in the article
without making any changes to the questions asked to
ChatGPT-4 for an ERP project.

> This article is of great importance as it sheds light on the
effectiveness of using ChatGPT in software project
development.

The remaining parts of the study are as follows: Section 2
gives general information about software development

processes. In Section 3, the material and method are
mentioned. Questions directed to the Al system are given in
this section. Section 4 includes the results of the experimental
study created in line with the answers from ChatGPT-4. In
Section 5, discussions about the study and the general results
of working with Section 6 are mentioned.

2. SOFTWARE DEVELOPMENT PROCESSES

Software is a tool used by a software team to define the way
devices behave. The sequence of cyclical stages used to
describe a software process is defined as the software life cycle
[1]. Each software follows a predefined sequence of steps
according to the Software Development Life Cycle (SDLC)
[10]. The Software Development Life Cycle is defined as a
guideline and logical process used by system developers to
develop systems [11]. A basic diagram of the software life
cycle is given in Fig.1.
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Figure 1. Software Development Life Cycle.

ANALYSIS
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The steps of a basic software lifecycle and the operations

performed in each of these steps can be listed as follows [7]:

e Planning: This is the first stage of the cycle where the
requirements and needs of the users are taken into
consideration. Here, the objectives are clarified by
determining the systemic and technical needs required for
the work to be created in parallel with the user
requirements. The work given by the user for a purpose
turns into a project at this stage.

e Analysis: It is a stage in which the estimated time for the
desired outputs within the project and the risky situations
that may be encountered in the project during this period
are revealed. Possible situations are detailed using UML
diagrams.

e Design: In line with the planning and analysis made in
the previous stages, the drawing, i.e. the design of the
project begins. The basic structure of the software to be
used in the project, its algorithm, interface, software
components and all kinds of technical details of the
project are determined before proceeding to the next
stage, implementation. All the theoretical and practical
decisions regarding the project are made and the next
phase begins.

e Development: Development is defined as the part where
the decisions made in the design phase are now poured
into a code environment. It is the stage where the project,
which has all the theoretical infrastructure ready, is put
into practice. Programming languages and software
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development tools determined in accordance with the
project are used.

e Testing: The start of the trial process of the codes,
programs or software-based tools prepared for the project
takes place in the testing phase. At this stage, the project's
compatibility with real life is tested by applying
techniques such as code correctness, detection of software
errors, performance tests, usability evaluation. In addition
to the control of software processes, providing software
training to the people or units that will benefit from this
project is also included in the testing phase.

e Maintenance: Where tasks such as eliminating errors
and making improvements are carried out as long as the
software or project is used the stage.

During the maintenance process, certain requirements that
were not initially included in the software may arise in
response to the users' needs. In this case, the cycle goes back
to the beginning and is reconstructed from the planning stage.
The reason why the software development process is presented
as a life cycle can be summarized concisely. In this life cycle,
which comprises fundamental stages, various traditional
models are employed to organize and streamline the processes.
Some of the traditional software development models include
the 'Waterfall’, 'V Model', 'Prototype’, and 'Spiral. The
‘Waterfall' model is the first of the process development models
and is the oldest SDLC approach. It follows a linear and
sequential approach, often referred to as the linear-sequential
life cycle model in some sources [12]. It includes 6 steps:
planning, design, implementation, testing, deployment, and
maintenance [13]. It is easy to comprehend and yields
favorable results, particularly for small projects with well-
defined requirements. The 'V Model' is often described as an
extension of the waterfall model. This is because it has a
similar sequential and linear flow. But differently, the process
steps are bent upwards after the coding phase to form the V-
shape [14]. The planning, design, implementation, and testing
steps take place before coding, which saves time [13]. While
early test preparation offers the advantage of detecting bugs at
an early stage, excessive focus on the product itself rather than
the testing phase can lead to potential issues [15]. The
'Prototype’ model is an approach that facilitates the
development of an initial prototype to comprehend customer
requirements. Based on customer feedback, the prototype is
continuously improved, and a process is followed to create the
final product. The steps in this model encompass business
modeling, data modeling, process modeling, implementation,
and testing [14]. The 'Spiral' model was introduced in 1988 to
solve the limitations of the waterfall model. It is an iterative
software model, combining the features of prototyping and the
waterfall model. The spiral model consists of four phases
starting with planning, objectives, risk analysis, and
development. The model organizes all activity inputs in a
spiral, and all phases are repeated continuously. Spiral
development commences on a smaller scale and expands based
on the number of iterations. Since not all requirements are
specified at once, additional studies may be needed [16].

2.1. Artificial Intelligence-Based Software Development
Tools
Software development is the foundation of the information
age society. It is one of the most important elements of the
world of information processing, as well as being a complex
structure that is constantly changing. In the modern digital age,
the development of software solutions is a crucial issue to keep

pace with the rapidly evolving technology [17]. Software
development processes play an active role in product quality
and process efficiency. Issues such as requirements
specification and error detection can be considered as basic
initial activities. Supporting, changing, periodically evaluating,
and increasing the potential of these activities requires
continuous optimization. Software development processes are
costly and time-consuming. At this point, Al-supported
technologies work as a model that increases the effectiveness,
speed, efficiency, and potential of software development
processes [18].

Al has a long history in computer science, but more
recently it has been making practical achievements, mostly in
machine learning. It also develops software that can learn in an
automated, human-free environment using sophisticated
algorithms and large data sets. This environment of success
not only provides a good understanding of decisions in critical
decision-making processes but also increases the acceptance of
Al-enabled developments [19]. The use of Al applications in
development processes is usually aimed at automating
software cycle phases. It can be applied to every phase of the
software development cycle, including analysis, design, code,
testing, and maintenance. When the most popular Al models in
recent years are examined, it is seen that they are classified
under the headings of natural language processing, computer
vision, autonomous driving, and health [17]. In order to draw a
framework for the integration of Al technologies into software
development processes, models can be emphasized. Many Al
models such as Automatic Programming, Artificial Neural
Networks, Machine Learning, Knowledge-Based Systems, and
Natural Language Processing can be applied in software
engineering stages [20].

The phases where Al models contribute the most are
requirements analysis and testing. Requirements analysis is the
first stage of the software process. Researchers often
incorporate Al into this first step of the cycle. The Natural
Language Processing model, a semi-automated approach,
provides useful results here, shortening the time needed for the
requirements step and improving its quality [21]. Automated
Programming is involved in the automated process of
generating code, reusing code, and refactoring code and offers
an intermediary association. The possibility of automated
programming assistants to provide pre-made models for
specific situations and to demonstrate best practices is very
important here [22]. Machine Learning is used to link
information from structural and fault-based testing to
functional aspects of the program. This linked information
links results to different test technique implementations and
offers ease of testing [23].

In summary, it can be said that the goal of Al is to achieve
intelligence. The software development cycle, on the other
hand, aims to create a system that is valid, verified, cost-
effective, and without any maintenance or user acceptance
issues. Despite the dilemmas that these two fields have, it is
also very difficult to achieve overlap. More studies are needed
to increase the success and identify the needs correctly. At this
point, some studies have raised questions such as "If the cycle
succeeds in becoming fully intelligent, won't both domains
become a single domain?", "if Al becomes the traditional
software development life cycle itself, will this mean the end
of the cycle?" [20]. There are some Al — support programs
currently used by software developers such as TensorFlow,
PyTorch, Keras, Scikit-learn, Apache MXNet, Microsoft
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Cognitive Toolkit, IBM Watson Studio, H20.ai, Google Cloud
AutoML, Amazon CodeGuru, Bugspots [24]. Each of these
and similar programs aims to automate tasks, reduce errors and
maximize efficiency.

3. MATERIAL AND METHODS
In this study, software development processes were
implemented step by step on a project using an Al-based tool.

Requirement
N =

Design  Gathering & Analysis

=
9J8

J

-fJ,—F/-

Implementation
& Cﬁing
L/ /4

Testing
L 4

Deployment &
Maintenance
Q
E

Results -
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Using the recently popular Chat-GPT model, software
development processes were managed in line with the
questions identified. The block diagram of the work carried out
within the scope of this article is presented in Fig.2. As can be
seen in Figure 2, the questions containing the parts of the
software development processes are given as Q1, Q2,...,Q13.
Prepared questions were directed to ChatGPT-4. Answers
produced by ChatGPT have been evaluated by an expert.

[ Software Engineer |

Figure 2. Block diagram of the material and method.

In this study, appropriate questions were formulated for
each step of the software development process using the
ChatGPT-4 tool, and the corresponding answers were
obtained. During the question preparation phase, a suitable set
of inquiries was carefully crafted, taking into account the
software development processes. The intended software
system to be constructed using ChatGPT was determined as
an enterprise resource planning (ERP) project. The ERP
system is a software solution designed to address both specific
and general needs across all units within a company [25].
Traditionally employed by large companies, the demand for
ERP systems has expanded in recent years to include medium
and small-sized companies. Consequently, the software
development field has experienced accelerated growth to meet
the increasing market demands. To swiftly address these
requirements, the development of Al-supported solutions has
become imperative, complementing the efforts of human

personnel.
TABLE |
Questions asked to ChatGPT-4 to create a software development process
Categories Q Questions
01 Can you create a comprehensive flowchart for
an ERP project?
Can you create a flowchart for the new ERP

Requirement Q2 system with these modules you suggest to add?
Gathering & 03 Can you create a software lifecycle content in

Analysis accordance with this flowchart?
What can be done during the requirement
Q4  gathering and analysis phase for the ERP

project we plan to do?

Q5 What can be done during the design phase for

. the ERP project we plan to do?

Design

Can you draw a UML diagram covering each
stage for this ERP project you have designed?
What kind of process can be followed in
Q7 implementation/coding? Can you inform me

about the coding programs to be used, database
system etc.?

Q6

Implementation/
Coding

This study seeks to address the question of "How can the
software development process for an ERP project be
realized?" utilizing ChatGPT, the most popular application of
Al. Accordingly, various questions were posed to ChatGPT,
and the ensuing answers are presented herein.

3.1. ChatGPT Input Data

In this article, which aims to demonstrate the use of an
Al tool in a software development process, ChatGPT-4 was
used in the process creation phase. For the ERP project that
ChatGPT was asked to do, questions were asked at each step.
In line with the answers given by ChatGPT, some suggestions
given by ChatGPT were directed to ChatGPT as questions
again. The question-and-answer process was carried out
mutually in this way. The questions prepared within the scope
of the article study and the categories that these questions
correspond to in software development processes are given in
Table 1.

It is planned to use Python programming
language and Oracle as database for the

Q8 designed ERP project. In this direction, can you
first create the database?
Can you create the ER diagram for the database
Q9
you created?
Q10 Can you give the Python codes for the ERP
project based on the database created?
Q11 What kind of process can be followed during
the testing phase for the ERP project?
Testing Can you give an example ERP project where
Q12 the performance test is applied from these
tests?
Can you talk about the steps required for
Deployment & Q13 deplgyment and maintenar?ce ir?an ERP

Maintenance software development project?

4. EXPERIMENTAL RESULTS
Before designing an ERP project, ChatGPT-4 was asked
to create a flowchart. The "Show Me Diagrams" plugin from
the Plugin Store was used to generate the diagram. Figure 3
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shows the question Q1 given as input for ChatGPT and the presented a project scope consisting of 4 parts for an ERP

diagram created for this question. As can be seen in Figure 3, system in response to the question asked. ChatGPT also

ChatGPT referred to the compartments that may be needed in the
subsections of each chapter.

Answer for (Q1):
User
ERP Access
ERP System
Sales Module Finance[Module |NVM{$HR Module
Sales Module Finance Module ‘ ‘ Inventory Module HR Module
Order Processing Accounting Stock Management Employee Management
Order Processing Accounting Stock Management Employee Management
Figure 3. Flowchart for an ERP project
After this answer, ChatGPT-4 suggested "To view ideas for Add More Detail: You could add more detail to each
improving the diagram, use the key phrase "show ideas"." module. For example, the Sales Module could be broken
This question was asked again, taking into consideration the down into "Lead Tracking", "Sales Forecasting”, "Order
advice given by ChatGPT-4. Afterward, the flowchart was Management”, etc. Similarly, the Finance Module could
expanded a little more based on the suggestions given by be broken down into "Accounts Payable”, "Accounts
ChatGPT-4. Receivable", "General Ledger", etc.

Answer for (Q2): Ideas to improve the diagram:

Mermaid 24 Live Editor () THEME~  DOCUMENTATON TUTORAL MEMAD ci ) M

Auto sync(:) Boocs WY Diagram Pan &Zcomc, [ FULLSCREEN | ¥l SAVE TO MERMAID CHART

7 Fl=
M-
M-
M-
M -
M -
M -
M -
M -
M-
1 M -
18 M -
19 H -
20 H -

m

a0 R B KE S o e

) Sample Diagrams

) History

) Actions

Figure 4. Code page for editing flowchart on Mermaid program
desired. A part of the new diagram obtained after various
There is a screen where the sections on the Code tab can ~ maodifications is shown in Fig.5 below
be deleted and added and the given diagram can be edited as
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User

ERP Access

———— L —

Finance Modul

Finance Module

il iy

—Financial Reporting=——=Budgeting™_Financial Analysis

Stock Management—"_lnventory Tracking™

Financial Reporting Budgeting Financial Analysis Stock Management Inventory Tracking

Figure 5. A part from the final version of the modified flowchart on
Mermaid

After this diagram, ChatGPT-4 was asked to give the steps
of the software lifecycle in accordance with the project (Q3).
ChatGPT's mixed response to this request is presented in the
following items.

Answer for (Q3):

»  Requirement Gathering and Analysis: This is the
initial stage where the project team (including business
analysts, project managers, and key stakeholders) define
the business requirements. They identify what modules
are needed (Sales, Finance, Inventory, HR, etc.) and
what features each module should have.

> Design: Based on the requirements, the system
architecture is designed. This includes how the different
modules will interact with each other and the database
schema. The user interface for each module is also
designed in this phase.

»  Implementation/ Coding: In this phase, the actual
coding of the system begins. Developers start building
the system module by module. For example, they might
start with the Inventory Module, implementing features
like Stock Management, Inventory Tracking, Reorder
Point Setting, etc.

»  Testing: After a module is developed, it's tested to
ensure it works as expected. This includes unit testing,
integration testing, system testing, and user acceptance
testing. Any bugs or issues found are fixed.

»  Deployment: Once all modules are developed and
tested, the system is deployed. This could be on-
premises or on the cloud, depending on the company's
needs.

»  Maintenance: After deployment, the system enters
the maintenance phase. This includes fixing any issues,
adding new features, and improving existing ones. For
example, if the company decides they want to add a
"Product Identification" feature to the Inventory Module,
this would be done in the maintenance phase.

In line with these answers, the software development
process will be started with ChatGPT-4. The questions and
answers for each stage are given below.

Answer for (Q4): During the Requirement Gathering and Analysis phase for the ERP project, several key activities should

be undertaken:

Conduct Interviews and Surveys:

in detail the objectives of the project,

Prioritize Requirements:
prioritize the reguirements based

availability.
Analyze and Validate Requirements:
are clear, complete,

be resclwved at this stage.

Create Use Cases:

by all the key stakehclders.
phase of the project.

Identify Stakeholders: Identify all the key stakesholders who will be using the ERP system. This could
include employees from different departments such as Sales,
is crucial in understanding the requirements of the system.

Conduct interviews and surveys with the identified stakeholders to
understand their needs and expesctations from the ERP system.
current challenges, processes, and what features they would like in the new system.

Document Requirements: Rl1l the reguirements gathered from the stakeholders should be documsnted in a
structured manner. This coculd be in the form of a Business Reguirement Document
the needs of the stakeholders, and the expected ocutcomes.

Not all reguirements can be implemented at cnce.

on factors such as business

The project team should analyze the reguirements to ensure they
feasible, and testable. Eny ambiguities or conflicts in the requirements should

For each requirement, create use cases that describe how the system should kbehave.
This will help in understanding the system's functionality in a real-world scenario.

Approval of Requirements: Once the reguirements are documented and analyzed, they should be approved
This ensures everyone 1is on the same page before moving to the next

Finance, Inventory, HR, etc. Their input

This could include understanding their

(BRD) which outlines

Hence, it's important to

value, cost, time, and resocurce

Answer for (Q5): During the design phase of the ERP project, several key activities should be undertaken:
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System Architecture Design: This involves designing the overall structure of the ERP system.
It includes defining how the different modules (Sales, Finance, Inventory, HR, etc.) will
interact with each other, how data will flow ketween them, and how they will integrate with
the database and other existing systems.

Database Design: This involwves designing the database schema that will store all the data
for the ERP system. It includes defining the tables, fields, relaticnships, indexes, and
other database elements.

User Interface Design: This involves designing the user interfaces for each module. It
includes defining the layout, colors, fonts, buttcons, forms, and other wisual elements.
The goal i= to make the interface intuitive and easy to use for the end-users.

Security Design: This involwves designing the security measures for the ERP system. It
includes defining the user roles and permissions, data encryption methods, authenticaticn
and authorization processes, and other security protocols.

Network Design: If the ERP system is to be deployed across multiple locations, this invelwes
deszigning the network infrastructure that will suppeort the system. It includes defining
the =zervers, routers, firewalls, and other network elements.

Design Documentation: R11 the design elements should be documented in a Design Specificaticn
Document. This deocument serves az a kblueprint for the developers in the next phase of the
project.

Design Review and Approval: Cnce the design is complete, it should be reviewed and approved

for implementation.

by the key stakeholders. This ensures that the design meets the reguirements and is ready

Answer for (Q6):

Requirement Gathering Design Implementation

Define Requirements
B ———————————_d

Design System Architecture

»
14

Testing Deployment Maintenance

Develop and Unit Test Modules

»

Requirement Gathering Design Implementation

>

System and Integration Testing

Deploy and Maintain System

v

Testing Deployment Maintenance

Figure 6. Drawing of the UML diagram for the project to be done.

Fig. 6 shows the UML diagram of the proposed scheme.
In the previous questions, the "Show ideas" statement
suggested by ChatGPT-4 has been used again to see the
suggestions that it would give.

Ideas to improve the diagram:

Add More Details: You could add more details to each
phase. For example, during the Requirement Gathering
phase, you could include activities like "ldentify
Stakeholders”, "Conduct Interviews", "Document
Requirements”, etc. Similarly, you could add more details
to the other phases as well.

Add Interactions: You could add interactions between
the phases. For example, after the Design phase, there
could be a feedback loop back to the Requirement
Gathering phase in case any changes are needed in the
requirements.

Use Different Colors: You could use different colors for
each phase to make the diagram more visually appealing
and easier to understand. You can use the 'init' directive to

customize the theme of an individual diagram. For
example, %%{init: {'theme':'forest'}}%%.

Explore the following themes:

default: This is the default theme for all diagrams.

neutral: This theme is great for black and white
documents that will be printed.

dark: This theme goes well with dark-colored elements or
dark-mode.

forest: This theme contains shades of green.

base: This is the only theme that can be modified. Use this
theme as the base for customizations.

To customize the theme of an individual diagram, use the
init directive. For example, %% {init:
{'theme":"forest'}}%%
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Figure 7. UML diagram edited using the "Forest" theme

The diagram given in Fig 7. was drawn using the "Forest" theme. After drawing the UML diagram, the responses of GTP-4
were taken again for the Implementation/Coding phase.

Answer for (Q7): During the Application/Coding phase of the ERP project, you would be translating the design
documents into actual code. Here are some steps that could be followed:

Setup Development Environment: Thisz involwes setting up the development envirenment with the
necessary software and teocols. This could include the programming language, IDE, wversicn control
system, etc. For an ERP system, vou might be using languages like Java, Pytheon, or C§. The
choice of language would depend on wvarious factors like the expertigse of the team, the
reguirements of the project, estc.

Database Design: Based on the reguirements and the design, you would need to design the database
for the ERP =vstem. Thi=z could involve choozing a database system (like My5QL, PostgreSQL,
Cracle, etc.), designing the schema, setting up the tabkbles, etc.

Coding: This is where vyou actually start writing the code for the system. This would involve
coding for the different mcdules like Inventory, HR, Sales, etc. The code should be written in
a way that it is clean, efficient, and easy to understand.

Version Control: Use a wversion control system like Git to manage and track changes to your
code. This would allcw vou to keep a history of changes, revert back to a previous wversion if
needed, and manage multiple wversions of the code.

Code Review: Regular code reviews should be conducted to ensure the code is clean, efficient,
and adheres to coding standards. This helps to maintain the guality of the code and reduces
the chances of bugs.

Unit Testing: As each module or part of a module is developed, it should be tested individually
to ensure it works as expected. Thisz is known as unit testing.

Integration Testing: Once individual modules are developed and tested, they should be combined
and tested as a group. This is known as integration testing and it helps to identify any issues
that occur when different parts of the system interact with each other.

Continnons Integration/Continuous Deployment (CI/CD): If possikle, set up a CI/CD pipeline.
This allows you to autcmate the testing and deployment of the code, ensuring that any changes
to the code are immediately tested and deploved.

Answer for (Q8): Creating a database for an ERP system Inventory, and Sales. Each table has a primary key, which
is a complex task that involves careful planning and uniquely identifies each record in the table. There are also
design. Here's a simplified example of how you might foreign keys which are used to link tables together. For
create a few tables in an Oracle database for your ERP example, the ManagerID in the Departments table would be a

system using SQL. foreign key linking to the EmployeelD in the Employees table.
After the database was created, the request to draw the
CREATE TABLE Employees ( Entity-Relation (ER) diagram was directed as specified. ER
EmployeeID INT PRIMARY KEY, diagram generated by ChatGPT after this request is shown in
FirstName VARCHAR (50), Fig.8.
LastName VARCHAR (50),
Email VARCHAR(100), Answer for (Q9):

PhoneNumber VARCHAR(15),
HireDate DATE,

JobID INT,

Salary FLOAT,

ManagerID INT,
DepartmentID INT

) i

Please note that this is a very basic example and a real-
world ERP system would be much more complex. In this
example, we have four tables: Employees, Departments,
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Figure 8. ER diagram of the database.

Answer for (Q10): Creating Python code for an entire
ERP system is beyond the scope of this platform, as it
would involve thousands of lines of code and a deep
understanding of your specific business requirements.
However, | can provide you with some basic examples of
how you might use Python to interact with the SQL Server
database we created earlier. Here's an example of how you
might connect to the database:

import pyodbc

conn_str = (
r'DRIVER={0ODBC

Server}; '
r'SERVER=your server;
r'DATABASE=your database;'
r'UID=your username;'
r'PWD=your_ password;'

Driver 17 for SQL

)

conn = pyodbc.connect (conn_str)

Once you're connected, you can execute SQL queries.
Here's an example of how you might insert a new
employee into the Employees table:

cursor = conn.cursor ()

sgl = """

INSERT INTO Employees (EmployeelID,
FirstName, LastName, Email, PhoneNumber,
HireDate, JobID, Salary, ManagerID,
DepartmentID)

VALUES (2,2, 2, 2, 2, 2, 2, 2, 2, ?)
values = (1, 'John', 'Doe',
'john.doe@example.com', '555-555-5555",
'2023-01-01', 1, 50000, None, 1)

cursor.execute (sql, values)

conn.commit ()

You can also retrieve data. Here's how you might get all
employees:

sgql = "SELECT * FROM Employees"
cursor.execute (sql)
rows = cursor.fetchall ()

for row in rows:
print (row)

These are very basic examples. A real-world ERP system
would have much more complex interactions with the
database, and would likely involve a web interface or other
user interface, business logic, error handling, security
measures, and more.

The code blocks given above contain some of the answers
given by ChatGPT-4. it has the competence to realize the
database connection of the ERP system with basic system
codes. However, it needs an expert to do the necessary coding
for the interface design. He was repeatedly asked in different
ways to create a system in Python. But his answer to all of
them was that he could not create such coding. Each time
ChatGPT-4 provided Python code that provided a connection
to the database.

After the answers were received in the
Implementation/Coding phase, questions were asked to
ChatGPT-4 for the next phase, the testing phase (Q11). The
answers given by ChatGPT are presented below.

Answer for (Q11): The testing phase is a critical part of
the software development lifecycle, especially for a
complex system like an ERP. Here are the steps that can
be followed during the testing phase of the ERP project:

»  Unit Testing: This is the first level of testing where
individual components of the software are tested. The
purpose is to validate that each unit of the software
performs as designed. In the context of an ERP system,
this could mean testing individual functions or methods in
the code.

> Integration Testing: After unit testing, integration
testing is performed. This involves combining individual
units and testing them as a group. The purpose of this level
of testing is to detect any faults in the interaction between
integrated units.

»  System Testing: In this phase, the entire system is
tested as a whole. The purpose of this testing is to evaluate
the system's compliance with the specified requirements.

»  User Acceptance Testing (UAT): This is the final
phase of testing, where the software is tested in the "real
world" by the intended audience. UAT can be done by the
end-users of the software or subject matter experts in the
business domain.

»  Performance Testing: This is done to ensure that the
system performs effectively under varying loads and
volumes. It includes load testing (testing under expected
load) and stress testing (testing under extreme loads).

»  Security Testing: This is done to check how the ERP
software protects against threats from external entities and
maintains data integrity.

>  Regression Testing: This is done after modifications
such as enhancements or defect fixes to ensure that the
changes haven't introduced new faults.
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»  Compatibility Testing: This is done to ensure the
ERP system can effectively run in different environments
— different operating systems, browser types, hardware
configurations, etc.

»  Usability Testing: This is done to ensure that the ERP
system is user-friendly and easy to use.

Based on the test suggestions given by ChatGPT-4, one of

the tests was selected and Q12 question was asked to conduct
a sample study.

Answer for (Q12): Performance testing is a crucial part of
ensuring that an ERP system can handle the expected load
and perform optimally under different conditions. Here's a
simplified example of how you might conduct
performance testing on an ERP system using a tool like
Apache JMeter, which is an open-source software
designed to load test functional behavior and measure

Configure Thread Properties: For each Thread Group,
you would configure the number of threads (simulated
users), the ramp-up period (how long to take to "ramp up"
to the full number of users), and the number of iterations
(how many times to execute the test).

Add and Configure Samplers: Samplers tell JMeter to
send specific types of requests to a server. You would add
HTTP Request samplers to your Thread Groups and
configure them to send requests that simulate the user
operations you're testing.

Add and Configure Listeners: Listeners provide access
to the data gathered by JMeter about the test cases as a
Sampler component is processed. For example, you might
add a Summary Report listener to see a table of aggregated
results for all samplers, or a Graph Results listener to see
a visual graph of the performance results.

238

performance. L
Run Tests and Analyze Results: Once everything is set

up, you would run your tests and then analyze the results
to identify any performance bottlenecks or issues.

Please note that this is a simplified example and actual
performance testing can be quite complex depending on
the specific requirements and architecture of your ERP

system. As a result of the answers obtained from ChatGPT-4, it is

foreseen that it can also provide ideas in the test phase. The
answer to Q13 for the last two steps, distribution and
maintenance, is as follows.

Identify Key Scenarios to Test: Identify the most
common and critical operations that users will perform on
your ERP system. This could include operations like
logging in, accessing and updating records, generating
reports, etc.

Answer for (Q13): Sure, deployment and maintenance are
critical phases in the software development lifecycle,
especially for complex systems like an ERP. Here's a
Create Test Plan: In JMeter, you would create a new Test general outline of the steps involved:
Plan and add Thread Groups to it. Each Thread Group
represents a user scenario that you want to test. For
example, you might have one Thread Group for logging

in, another for accessing records, etc.

Deployment:

Enviromment Setup: The first step iz to set up the producticn environment where the ERP system
will be deployed. This includes setting up the servers, databases, networking eguipment, and
any other necessary hardware or software.

Installation: The ERP software is installed cn the producticn servers. This may involve running
installation scripts, setting up databases, configuring network settings, and other tasks.

Configuration: The ERP system iz configured to meet the specific needs of the crganization. This
includes setting up user accounts, configquring security settinga, setting up data feeds, and
other tasks.

Data Migration: If the crganization iz moving from an old system toc the new ERP, data from the
o0ld system will need to be migrated to the new cne. This i3 a complex process that requires
careful planning to ensure no data is lost or corrupted.

Testing: Before the system goes live, thorough testing is conducted in the production envircnment
to ensure everything works as expected. This includes functional testing, performance testing,
zecurity testing, and user acceptance testing.

Training: End uzers are trained on how to use the new ERP syatem. This is a critical step to
enaure user adoption and succesz of the project.

Go Live: Once everything has been tested and uzerz have been trained, the system can go live.
Thiz i3 cften done in stages, with a smell group of users starting to usge the system first, and
more users added over time.
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Data Migration:

careful planning to ensur

Testing: Befcre the =y=ztem gces live,
to ensure everything works az expected.
zecurity testing, and user acceptance testing.
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with a small group of users starting to use the system first, and

databases, networking eguipment, and

This may inwvolwve running

This

setting up data feeds, and

data from the

Thi= iz a complex process that regquires

performance testing,

This i=s a critical step to

4. DISCUSSION

Software development processes are one of the most
fundamental elements that ensure the successful completion
of the project given in the environment where engineers
work. In order to accurately determine the inputs, outputs and
requirements of the given project, each step of the software
development life cycle must be worked carefully and
diligently. By assigning employees to the necessary parts of
the cycle according to their competencies, it ensures that the
project emerges efficiently and quickly. The software
development process can be a difficult process for engineers
until they get to the coding part. Al multilingual chatbots
have reached a level that can give ideas in the field of
software development. These robots, which many
researchers now include in their academic or non-academic
studies, make the work of researchers easier. Despite various
security vulnerabilities, many questions can be answered.
Apart from the most popular ChatGPT, there are also robots
such as YouChat, BingChat, JasperChat, Character.Al.

After the latest updates of ChatGPT, its use in academia
has become more widespread. The fact that it can provide
visual results such as graphics, tables, and pictures are
important factors that attract the attention of users. Some
studies in the literature reveal the positive and negative
aspects of ChatGPT, ethical violations, and various
plagiarism possibilities [4-6]. Since ChatGPT is also utilized
while conducting these studies, it is actually an example of
intelligence whose active learning process is constantly
ongoing.

In this study, we investigated what role ChatGPT can play
in a software development project. It was asked to realize an
ERP project that constitutes the financial information
systems of corporate companies by applying all stages of the
software life cycle. All questions were planned step by step
in accordance with the software life cycle and asked to
ChatGPT-4 respectively. In addition to the planned
questions, new questions were added to the question pool by
taking into account the suggestions given by ChatGPT-4. As
a result of the study, it is seen that ChatGPT-4 can be utilized

as a very good guide in all
Implementation&Coding and Test phases.
obtained from the ChatGPT-4 in the requirements
determination and Analysis, Design, Deployment and
Maintenance phases are in a structure that will make the
software developer's job much easier in this process. If the
right questions are directed to ChatGPT-4 at the right points,
the completion time and efficiency of the project will
increase. The situation that can be stated as a disadvantage
during the service received from ChatGPT-4 is that it is not
fully efficient in coding. ChatGPT-4, who could provide
assistance in coding up to a certain point, stated that the codes
should be written under the supervision of a software
engineer after a certain point. The codes given by ChatGPT-
4 included the creation of the database system required in the
software process and how the database connection can be
made in Python in the codes to be used afterward. However,
he stated that he could not help with the actual Python coding
required to complete the project. Due to this shortcoming, the
answers he gave in the Test phase could not go beyond
suggestions. Although this may seem like a disadvantage for
ChatGPT, it can be considered as an advantage from the point
of view of the need for software engineers. When the
limitations of working with ChatGPT are considered, it is
seen that the most basic problems are plagiarism and security
vulnerabilities. If questions about a project planned to be
implemented are directed to ChatGPT by a third party, it may
be possible for others to access the project details. In
academic-based research, the literature sources given may be
incorrect or non-existent. Although the plagiarism issue has
been corrected a little more in ChatGPT-4, it still has
deficiencies. The results obtained with the help of ChatGPT
should always be checked by the user.

It is envisaged that a software development specialist can
facilitate the processes in the initial stages by getting help
from a multilingual robot such as ChatGPT while developing
a project. Due to the lack of performance in the
Implementation & Coding step, it is necessary to complete
the software development process under the supervision of a

steps  except
The ideas

Copyright © European Journal of Technique (EJT)

ISSN 2536-5010 | e-ISSN 2536-5134

https://dergipark.org.tr/en/pub/ejt

239



EUROPEAN JOURNAL OF TECHNIQUE, Vol.13, No.2, 2023

software developer. Due to ChatGPT's lack of performance
in this area and its many disadvantages in terms of security,
the need for software engineers continues.

In future studies, it is planned to create a software
development project with the help of Al-supported robots
other than ChatGPT. It is considered to design a working
system by completing the missing points of Al systems by a
software development specialist. For both ideas, the use of
Al-supported software is inevitable.

5. CONCLUSION

The use of Al systems in software development processes
has positive effects such as automating the process, reducing
errors, and increasing productivity. For this purpose, there are
many Al tools available online in the market. ChatGPT is
making a difference among robots with the recent emergence
of ChatGPT-4 version. In this paper, research questions on
how to create a software development process using
ChatGPT-4 and ChatGPT's answers to them are presented.
As aresult of the study, the answers obtained from ChatGPT-
4 from the requirements determination, analysis, and design
stages are logical and can be easily applied in such a process.
Various deficiencies were encountered in the Implementation
& Coding phase. One of the most important of these is that
the coding part was not fully completed and it was suggested
that a software engineer should help after a certain point. The
software development process with ChatGPT-4 has
progressed in a way to meet expectations despite the
shortcomings in the coding and testing phase. The clearest
conclusion that can be drawn from this study is that an expert
software developer can complete the software development
process with minimum errors and maximum efficiency with
an Al robot.
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