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Abstract

This graduation report explores the integration of Artificial Intelligence (Al)
tools, specifically OpenAl's Generative Pre-trained Transformer (GPT)
technology, into web development processes using WordPress (WP) for
developing a Al-driven chat service. The focus of the project is on ImagineX AB,
a private company that offers the educational service ChatGPT Utbildning aimed
at teaching professionals to effectively utilize ChatGPT.

The project is motivated by the rapid growth and adoption of Al tools such as
ChatGPT, underpinned by the observed increase in user base and its integration
into significant platforms, like Microsoft's Bing and Office packages. Despite its
promising potential, the application of such Al tools in web development
remains underexplored and untested in several aspects.

The graduation report presents the implementation of a GPT model-driven chat
service on the ChatGPT Utbildning WP website, enabling visitors to interact with
the famous Al tool directly. This feature serves a dual purpose — enhancing user
engagement and providing an instant demonstration of the utility of ChatGPT.

The agile project management methodology in general is divided into four
phases: preliminary work, design solutions, develop solution, and delivery —
design and development phases are iterative. In this project, there is two design
iterations and three development iterations called “cycles”. The project plan is
fulfilled with no deviation. Tests and continuous improvements are done
throughout the development, with specific and planned in each phase and cycle.

The result is two optimized chat bots in respective well-designed chat boxes with
full chat functionality driven by OpenAl API and GPT-3.5/GPT-4 models — user
tested and then published on ChatGPT Utbildning website. Additionally, insights
in agile management solutions in relation to Al tools have been produced.

The detailed construction and in-depth discussion contribute to the wide
understanding of Al implementation in web development, providing practical
insights into the application of ChatGPT in a real-world setting by agile project
management. Furthermore, it underscores the transformative potential of Al
tools in shaping web solutions and web development, and propelling innovation
in the field. The report delves into discussion of technology, ethics, society, and
implications on future web development.

ChatGPT Utbildning website address: www.chatgptutbildning.se

Keywords: ChatGPT, OpenAl API, WordPress, artificial intelligence, web development,
user interface, chat service, agile project management, prompt engineering
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Sammanfattning (Swedish)

Rapporten dmnar redogbra integreringen av artificiell intelligens (Al)
instrument, sarskilt OpenAl's Generative Pre-trained Transformer (GPT)
teknologi, inom ramen for webbutvecklingsprocesser, inklusive agil
projektledning, med anvandning av WordPress (WP), i syfte att utveckla en Al-
drivande chatttjanst. Fokus for projektet ar pa foretaget ImagineX AB, en privat
aktor som erbjuder en utbildningstjanst bendmnd ChatGPT Utbildning med mal
att undervisa yrkesverksamma i effektivt bruk av ChatGPT.

Motivationen for projektet harstammar fran den snabbt vaxande tillvaxten och
adoptionen av Al-instrument som ChatGPT, vilket starks av den observerade
tillvaxten av anvandarbasen och dess integrering i betydande plattformar, sdsom
Microsofts Bing och Office-paket. Trots den lovande potential som dessa Al-
instrument innehar, finns det fortfarande delar inom webbutveckling dar
anvandningen av sadana verktyg forblir ouppklarade och otillrdckligt utforskade.

Rapporten visar implementeringen av en GPT-modell-drivande chattjanst pa
ChatGPT Utbildning WP-webbplatsen, vilket mojliggér direkt interaktion for
besbkare med det framstdende Al-instrumentet. Denna funktion har ett
tvafaldigt andamal - att forhoja anvdandarengagemang och att ge en omedelbar
demonstration av ChatGPT:s anvandbarhet.

Den anvanda smidiga projektledningsmetodiken ar typiskt uppdelad i fyra faser:
preliminart arbete, designldsningar, utvecklingslésningar samt leverans - design-
och utvecklingsfaser ar iterativa vilket omfattar tva designiterationer och tre
utvecklingsiterationer refererade till som "cykler". Projektplanen har foljts utan
avvikelser. Testning och kontinuerliga forbattringar har genomforts under hela
utvecklingsprocessen, med specifika och planerade insatser i varje fas och cykel.

Resultatet manifesteras i tva optimerade chattrobotar inom respektive
valutformade chattfonster, med fullstdndig chattfunktionalitet som drivs av
OpenAl API samt GPT-3.5/GPT-4 modellerna - vilka har anvidndartestats och
darefter publicerats pa ChatGPT Utbildning webbplatsen. Ytterligare insikter
rorande agil projektledning i relation till Al-fragor erhalls ocksa.

Den detaljerade konstruktionen och den djupgaende diskussionen bidrar till en
omfattande forstaelse for Al-implementering inom webbutveckling och ger
praktiska insikter om tillampningen av ChatGPT i en realistisk installning med
smidig projektledning. Vidare framhaver det den transformerande potentialen
hos Al-instrument for att utforma webbldsningar och webbutveckling, vilket
framjar innovation inom omradet. Rapporten avslutas med diskussioner kring
teknik, etik, samhalle och implikationer for framtida webbutveckling.
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Foreword

The graduation project and project report have the intention to not only practice
and develop practical agile management solutions and web solutions, also to
inspire and educate the reader in area of Al tools, Al language models and Al-
driven web development. | am curious and motivated in finding out what | can
do as a professional web developer in the market with the help of Al tools. There
has never been a time for developers in all areas to smartly improve their skills
and create even more complex applications and solutions in shorter amount of
time.

| want to give my deepest appreciation to my parents Milica and Aleksandar for
their active unconditional support during the whole education programme and
the graduation project. Equally as much appreciation | have for my brother
Marko who has given me the opportunity to focus on such as important subject
for this graduation project, working with him in ImagineX AB. Most of all, | am
inspired and motivated by Angelina who will graduate with an additional degree
in software engineering this semester.

| want also to acknowledge my supervisor and programme manager Mikael
Hasselmalm for his advice.
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Abbreviations

Al Artificial Intelligence

API Application Programming Interface

AJAX Asynchronous JavaScript And XML

CDN Content Delivery Network

CMS Content Management System

CSS Cascading Style Sheets

DOM Document Object Model

FAQ Frequent Answered Question

FCB FAQ Chat Box

FTP File Transfer Protocol

GCB GPT Chat Box

GIT Version Control System

GPT Generative Pretrained Transformer

HTTP HyperText Transfer Protocol

HTML HyperText Markup Language

IDE Integrated Development Environment

IT Information Technology

JS JavaScript

JSON JavarScript Object Notion

PHP Hypertext Preprocessor

SCRUM Agile Project Method

SQL Structured Query Language

SVG Scalable Vector Graphics

ul User Interface

URL Uniform Resource Locator

UX User Experience

VSC Visual Studio Code

WCAG Web Content Accessibility Guidelines

WP WordPress

XML eXtensible Markup Language
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1 Introduction

The graduation project for the main study field of Computer Engineering in the
degree programme “Web Development” will focus on developing web solutions
centered in the Artificial Intelligence (Al) tool ChatGPT and Generative Pre-
trained Transformer (GPT) models, with its OpenAl creator and the dedicated
public Application Programming Interface (API) for integration and
implementation in an existing Content Management System (CMS) — a public in-
use WordPress (WP) website. The project will be conducted independently with
high developer freedom in project methodology and custom web solutions. The
developing and academic process of project work and project report will span
from the second half of March till the end of May.

The popularity of ChatGPT and other Al tools have in popularity exploded in the
first half of 2023 in every media, and ChatGPT user base grew from 0 users to
100 million users in two months which is a record growth for all media platforms
— by contrast, it took social media platform TikTok nine months and Instagram
30 months to achieve this user amount. [1] The technology advancement
pertaining to Al usage in professional and private life is also growing rapidly —
business and academia to government and military are using it to gain
competitive advantage early on. Recently, in April of 2023, the release of GPT
Plugins occurred allowing GPT to browse real-time information online which has
not been possible for the public prior; as well as GPT-4 was recently released
which is a substantial upgrade from current GPT-3.5, albeit it is only available to
OpenAl premium subscribers with a fee of $25 per month. It is all developing in
lighting speed. Arguably, it is the start of advanced, mass human-computer
interaction through the web.

Furthermore, Microsoft has already implemented GPT in its Bing search engine
and in its Office packages to assist users in various ways in real-time with current
information available on the web. Microsoft has had a partnership with OpenAl
since 2019, and in January 2023 acquired a 49% stake in OpenAl organization for
a planned $10 billion investment. [2] In particular, this GPT Al tool has ability to
write computer code and create software/web application by itself, which will
be used by developers and engineers world-wide and likely be implemented and
integrated in project management by software developer companies. Thus, the
topic of the graduation work is highly relevant and current.

“lmagineX AB” is the privately-owned company which the graduation project
will develop and deliver the web solutions to. The company owns and operates
a brand new and topical relevant education service named “ChatGPT
Utbildning” (since March 2023), with the service of teaching public and private
sector professionals in Sweden to effectively use ChatGPT in their daily work life
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for increasing efficiency and productivity. It has an official website for visitors to
learn about the education and book lectures and seminars. It is a form of two-
hour lecture, or seminar, focused on how to use ChatGPT in the professional life.
The visitors of the website have the option to book lectures for 1 to 10 persons,
or more, which educators of the company lectures primarily digitally through
Zoom yet physical lectures can be booked.

ChatG PTg

Utbildning

Figure 1 — ChatGPT Utbildning logotype [3]

As of April 2023, the education has 5 of 5 stars in rating on Google and it results
in top position for Google searches with key words “ChatGPT + utbildning”
making it Sweden'’s first obvious choice to professionally learn using the Al tool.
It also has nearly top reviews from previous participants of the education which
reviews can be read on the education website. [3]

The owner of ChatGPT Utbildning and ImagineX AB, Marko Tosic, leads the
above project and company, and is the relative to the author. This will allow for
more communication and collaboration in developing the web solutions.
Furthermore, Marko is a professional graphics, web and UI/UX (User
Interface/Experience) designer, as well as teaching professional in areas of
ChatGPT. He also has extensive web project experience in the public sector and
professional experience regarding web usability and accessibility.

The company wants to be in the fore front, to develop and implement custom
and hypermodern web solutions focused around GPT models and other Al tools.
Links to the websites:

ChatGPT Utbildning ImagineX AB
www.chatgptutbildning.se WWww.imaginex.se

Readers of this graduation report will understand the content and fundamentals
of how to construct solutions, as the report is written to be available for all
readers on any academic level and irrelevant of technical background. It will
explain the construct, methodology and theory in a pedagogical way. The goal
of the project report is to reach as large audience as possible. This report and its
content are a part of the future service and web development at ImagineX AB.

-10 -
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1.1 Background and problem motivation

“ChatGPT” (or just “GPT”) is effectively a multi-purpose tool for anyone with
Internet access which has only been publicly used for a half year, and the user
feedback of it has rattled entire industries. ImagineX AB is selling educational
service ChatGPT Utbildning regarding the effective usage of ChatGPT on a
dedicated WP website. The company wants to increase sales by showing to the
website visitor the benefits of ChatGPT, what it is and why it is worth to invest
time and money to learn to use and do it effectively. However, the website is
static and does not contain any GPT-driven interactivity and it cannot give the
visitor the experience of using ChatGPT, which is important to increase sales.

The problem is that the public does not know what ChatGPT is and most of the
public has not used it still. ImagineX AB has a stated mission to educate
professionals in Sweden on how to use ChatGPT in their daily work life, therefore
web solutions with GPT functionality on the ChatGPT Utbildning-website need
to be created to demonstrate ChatGPT by actual user interaction in a chat
environment for any visitor, in a few seconds to convert visitors to customers.
Directly, the problem is that there are no GPT-driven solutions on the website
and the company needs to create web solutions driven by GPT and inspire to
use ChatGPT by direct user interaction in user-friendly chat form on desktop and
mobile, as most visitors will not take 20-30 minutes to create an OpenAl account
just to try the chat for a few seconds and minutes.

The company website is made with the CMS system WP and designed by the WP
site theme construction tool Themify. Many various languages and tools need to
be integrated and utilized to create the solutions, such as: Hypertext
Preprocessor (PHP), JavaScript (JS) and HTML/CSS; package manager Composer;
the OpenAl API-PHP client must be used to communicate with OpenAl API to
create chat bots in chat boxes (or chat windows) that emulates ChatGPT directly
on the website. The solutions developed must also be tested, accessible and
published on a live website.

From the usability and functionality perspective, the visitor on the website must
be able to interact with a chat service by writing questions in a chat box and get
relevant and pleasant answers in a reasonable timeframe. Furthermore, the
visitor should be able to use chat service to get answers about the education
service and company.

In addition, ImagineX AB has a strong focus in design and aesthetics, in the
visuals and the user interface/experience — it is the core business, and the
solutions must be visually and interactively of high quality.

-11 -
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Another problem for the project and the company is understanding how Al-
driven technology and methodology in web development is going to change
future software development and its preferred agile project methodology. The
greater problem is to learn this new skill of using Al tools for web development
in web project environment in an ethical way. This must be shared and
understood in practical and academical way in form of a detailed and in-depth
project report.

Figure 2 — OpenAl logotypes

1.2 High-level problem statement

The company has no Al-driven web solutions on its website for ChatGPT
education service and cannot properly show potential clients and customers the
benefits of ChatGPT. This is relatively new area of web development and web
solutions, using Al to drive user interaction and, ultimately, sales by increased
user experience. The project must develop Al-driven web solutions in form of
chat services for ImagineX AB with purpose to demonstrates its value by sending
guestions and receiving answers in a reasonable timeframe. By this, the
company will increase its sales of the education service and consultancy services
pertaining to Al tools business. Furthermore, how can new Al tools such as GPT
technology be used in developing web solutions in a better way and do it in
ethical way, and how to use it in effectively in agile project management.

The goal with the solution for the company is two-fold: to create a chat service
driven by ChatGPT technology to sell the education service and chat solution,
and to understand the integration of Al tools in modern agile project
management and web development to increase efficiency and productivity.

1.3 Scope

The project focuses on developing complete web solutions; a user-friendly Ul
with fully functional chat service with chat box and chat bot driven by OpenAl
APl aimed to demonstrate ChatGPT abilities and have efficient user interaction
with positive user experience. Therefore, the project will not focus on

-12 -
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developing the front-end of the website. Rather the solutions will be developed
in the back-end, focusing on designing the chat services implanted in the front-
end, as well as focus on the quality of Al answers, the user interface/experience,
and testing the technical performance.

1.4 Concrete and verifiable goals

The project has several specific goals to be reached, based on the requirement
specifications gathered in dialogue with the company, and problem background:

e Develop a fully functional chat box and chat bot driven by GPT models
through OpenAl APl — an Al-driven chat service

e Follow the desired graphical profile of the education service website
e Design and create a usable and accessible chat box Ul with positive UX

e Create high quality Al-generated answers — engineer advanced
“prompts”

e Published the web solutions on ChatGPT Utbildning website within the
project timeframe

e Utilize GPT-3.5 model or, if possible, GPT-4 model — and give the
informed choice of using different models

e Use an API key dedicated to the company and protect it

e Create simple code, with basis in HTML and CSS, and keep a
professional coding standard in delivered solution

e Produce a detailed, insightful, in-depth and pedagogical project report
to be understood by beginner developers, perhaps to learn from

e Utilize GPT technology in project methodology and in web
development — observe, document and learn insights

e Project management methodology must be based in the agile method
and “sprints”

e Deliver a light-weight solution that can be easily implemented on any
WordPress website fast and easy

-13 -
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1.5 Outline

The graduation project disposition is as follows:

Chapter 1 — Introductory
Explaining the project, project aim, project company, project
requirements and the problem statement

Chapter 2 — Theoretical framework
Explaining the fundamental theories as basis for the construction

Chapter 3 — Methodology
Explaining. selecting and motivating the methods, techniques,
technologies, software and hardware to be used in construction

Chapter 4 — Construction
Explaining the details of every work moment, why certain choices were
made, and how it resolved

Chapter 5 — Results
Presenting the results of the project work, what problems and
requirements were solved and met, and what possibly is left

Chapter 6 — Discussion and conclusions

Contains the authors comments, analysis, conclusions and ideas as well
as lessons learned and insights for future development, as well as the
results will be discussed; and the societal and ethical aspects will be
discussed

If there is a need to read this report in a shorter form, please use any Al tool
which summarizes PDF files and specifically academic works. It should be
effective as this report is in English and well-structured in headline and outline.

-14 -
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2 Theoretical framework

The following chapter is about the theoretical underpinnings for the foundation
for this graduation paper. A deep understanding of the relevant theories and
conceptual frameworks is essential to contextualize the project problem, justify
the project approach, and guide the subsequent methodological decisions. This
chapter aims to provide a comprehensive overview of the existing official
sources of information, identifying the key concepts, models, and perspectives
that shape the understanding of the project topic and construction.

2.1 Artificial Intelligence — Al

Artificial Intelligence (Al) is about the simulation of human intelligence in
machines that are constructed to think and act like humans. The machines are
programmed to perform tasks that would usually require human intelligence,
such as visual perception, speech recognition, decision-making, and language
translation. Al researchers believes that a machine can be made to think like a
human if it is provided with enough data, algorithms, and computing power.
Therefore, Al systems are trained using vast amounts of data and algorithms to
recognize patterns and make predictions or decisions. [1][4]

There are several types of Al, including: [1][4]

Reactive Machines — these are the simplest type of Al systems and can
perform a specific task, but do not have the ability to form memories or
use past experiences to inform future decisions.

Limited Memory — this type of Al system can use past experiences to
inform future decisions but can only retain a limited amount of
information.

Theory of Mind — this type of Al is designed to understand the thoughts
and emotions of other beings and respond accordingly.

Self-Aware — this is the most advanced type of Al and is capable of
introspection and self-awareness. However, this type of Al is still purely
theoretical and has not yet been developed.

2.1.1 Al and web development

As of Spring of 2023, Al tools (such as ChatGPT) are quickly transforming the way
websites are designed, developed, and maintained — assisting web developers,
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programmers, and engineers in many ways. Here are a few key aspects of how
Al affects web development:

Web Design — Al is being used to automate and improve various tasks, as: [5]

Design Generation — Al-powered tools generate design layouts based on
user input or predefined templates. These tools analyze user preferences
and create custom design proposals, and reducing the time spent on the
design process.

Color Scheme Selection — Al can analyze images and generate color
schemes that match the visual aesthetics of a brand or concept. This
helps maintain the same look and visual feel across a website.

Typography — Al-driven tools suggest ideal font combinations and typo-
graphic styles based on the design and content, thus ensuring an optimal
user experience.

The tools are many and growing and amount, for example as Jasper.ai,
Designs.ai, Uizard and Adobe Sensei.

Web Development — Al is currently revolutionizing the way websites are built
and managed, with applications that have functions such as: [5]

Code Generation and Coding Assistant — Al can automatically generate
code for web development based on predefined templates or user input.
This reduces human errors and speeds up the development process. It
can also help and assist coders in real-time to generate code such as
snippets or even full applications. It can refactor code, too

Automated Testing and Problem-Finding with Bug Fixes — Al can
simulate user interactions, such as clicks and swipes, to test a website's
functionality, responsiveness, and performance. This allows developers
to quickly identify and fix bugs, ensuring a smooth user experience. It can
also find syntax and logic problems and suggest solutions

Code Documentation — Al can document any piece of code, explaining
what happens and why with high accuracy. It can also comment the code

The tools are many and are currently being published, such as GitHub’s
(Microsoft) Copilot X, Visual Studio Code (VSC) extension CodeGPT and OpenAl’s
ChatGPT.

Content Creation and Optimization — Al-powered tools can assist in content
creation, management, and optimization, such as: [5]
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Natural Language Processing — Al can analyze and understand human
language, enabling tools like content summarizers, keyword extraction,
and sentiment analysis to optimize content for search engines and user
engagement.

Content Generation — Al can create content, such as articles or social
media posts, based on specific topics or keywords. This can save time and
resources while ensuring consistent content quality.

Image and Video Optimization and creation — Al-driven algorithms can
optimize images and videos for web use by automatically resizing,
compressing, and even enhancing them without compromising quality.
It can also create images such as icons, photos, animations etc. as well as
new videos such as short clips in various formats

The tools are currently being published, such as OpenAl’s Midjourney and
ChatGPT.

2.1.2 Generative Pre-trained Transformer — GPT

GPT (Generative Pre-trained Transformer) is an advanced Al language model
developed by the research foundation OpenAl, primarily focused on natural
language understanding and generation tasks. It is a complex model with
increasing training amount and increasing amount of data used. It can be
explained by: [6][7]

Transformer Architecture — the foundation lies in the transformer architecture.
Transformers are designed to handle sequential data, such as text, using a self-
attention mechanism instead of traditional recurrent neural networks or
convolutional neural networks. This self-attention mechanism allows the model
to weigh the importance of different parts of the input sequence when making
predictions, leading to improved performance on a wide range of language-
focused tasks.[6]

Pre-training and Fine-tuning — it utilize a two-step process: pre-training and fine-
tuning. During pre-training, the model is exposed to vast amounts of text data,
learning to predict the next word in a sentence given the preceding context. This
unsupervised learning helps GPT acquire grammar, syntax, and some degree of
world knowledge. In the fine-tuning phase, the model is further trained on task-
specific labeled data, adapting its knowledge to perform specific language-
specific tasks, such as sentiment analysis, summarization, or question-
answering. [6]
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Versions of GPT — there are four major iterations of GPT as of 2023: [7]

GPT - the original GPT model, released in 2018, demonstrated the
effectiveness of the transformer architecture and the pre-training/fine-
tuning approach for various language-specific tasks.

GPT-2 - released in 2019, GPT-2 brought significant improvements in
language understanding and generation capabilities by increasing the
model size (1.5 billion parameters) and training on a larger dataset. GPT-
2 achieved state-of-the-art performance on multiple benchmarks,
showcasing its ability to generate coherent and contextually relevant
text.

GPT-3 — launched in 2020, GPT-3 is a powerful iteration, with 175 billion
parameters and trained on an even larger dataset). GPT-3 demonstrates
remarkable performance on various language-specific tasks, even with
minimal fine-tuning, and has been widely adopted for commercial
applications. GPT-3.5 (Turbo) was the break-through version for larger
public when the popularity of ChatGPT exploded with 100 million users
in only two months, a few months ago.

Latest version — GPT-4 is recently release (March 2023) and has approximately
1000 times more parameters than GPT-3. These are the way it is better: [8]

Larger Models — following the trend set by GPT-2 and GPT-3, the GPT-4
features an even larger number of parameters (170 trillion), which lead
to better performance on a wide range of language-specific tasks.

Improved Training Techniques — new training methodologies or
optimizations are introduced, enabling more efficient learning and better
generalization to new tasks or domains.

Enhanced Fine-tuning — new models offer improved fine-tuning
capabilities, enabling better adaptation to specific tasks or domains with
fewer labeled examples or less computational resources.

Addressing Limitations and Ethical Concerns — techniques to mitigate
biases, improve the model's understanding of input data, and develop
safeguards against potential misuse of the technology.

Multimodal Learning — it integrates multimodal learning, processing not
only textual data but also other forms of data, such as images or audio,
to provide richer context and understanding.
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Ethical Considerations and Limitations — GPT has its ethical concerns and
limitations: [9]

Bias — GPT can unintentionally learn and propagate biases present in the
training data, leading to biased outputs that may perpetuate stereotypes
or misinformation.

Misuse — the ability to generate coherent and contextually relevant text
raises concerns about the potential for misuse, such as creating fake
news, deepfakes, or spam. Creating academic material without proper
reference and using it to write essays without own rewrites and analysis.

Lack of understanding — GPT does not truly "understand" the content in
the way humans do and may sometimes produce plausible-sounding but
incorrect or nonsensical responses.

GTP-4 has addressed the ethics of it, while the potential applications of it is
astronomical, the ethics team at OpenAl is faced with growing interest of Al
implications on society, especially bias and discrimination in it slanguage use. By
training on 1000 times larger dataset than GPT-3, the Al can learn to better be
objective in social and human matters. The effects are still being discussed and
evaluated, with the research at OpenAl on-going in the field of Al ethics. At the
same time, the OpenAl researchers are warning users from getting too
dependent on GPT-4 for their tasks and work because it is so powerful. The
ethics team do tests to see and predict the impacts of various models, as per
their view on the implications in own report:[10]

“While these models also create new opportunities for innovation in
various industries by enabling more personalized and efficient services
and create new opportunities for job seekers, particular attention should
be paid to how they are deployed in the workplace over time. We are
investing in efforts to continue to monitor the impacts of GPT-4, including
experiments on how worker performance changes on more complex tasks
given access to models, surveys to our users and firms building on our
technology, and our researcher access program”

One additional way OpenAl addresses the ethics is to make its technical details
and even code open for third-party researchers to analyze and give input about.
Even so, the Al ethical implications will only grow in importance in future
releases such as of GPT-5, as it will be a part of private and public sector even
more intimately. [10]
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2.1.3 Prompt engineering

A prompt can be many things: a question, statement, or input provided to an Al
language model (ChatGPT) to initiate a response — it is like a starting point for
the Al's thought process and helps guide the Al in generating relevant and
contextually appropriate answers. It can be simple questions and open-ended
statements to more complex, multi-part inquiries, and the effectiveness of the
Al's response often depends on the clarity, specificity, and context provided
within the prompt.[11]

Rollsattning Uppgift Plats / kontext

n Skriv som en erfaren journalist. Skriv en nyhetsartikel om att ett badhus oppnar i Karlstad,
skriv max 150 ord, skriv som en typsik nyhetsartikel med rubrik, ingress och text. Skriv
texten med en ton av humor och lattsamhet. Ge dven forslag pa fotografier som man kan
ha me i nyhetsartike n.

Begransa Struktur Ton Idegenerering

Figure 3 — an example of prompt design and its parts
at ChatGPT Utbildning (Swedish) [12]

Creating prompts is known as prompt engineering and it is the process of
optimizing the prompts to a language model to get the desired output. It
involves refining the structure, wording, and context of a prompt to improve the
quality and relevance of the Al's response —it is an iterative and creative process.
These steps are recommended in engineering prompts:[13]

Understand the problem — clearly define the problem the Al to solve or
the information sought. This will help to create a well-structured prompt

Write an initial prompt — craft a clear, concise, and specific prompt that
addresses a problem or question. Be explicit about the format for the
answer to be in, if applicable

Evaluate response — check whether the Al's response meets
expectations in terms of relevance, accuracy, and format. Note any issues
to address in the next iteration

Refine the prompt — based on the Al's response, identify areas where
the prompt can be improved. This might involve:
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a. Adding more context or details

b. Making implicit assumptions explicit

c. Adjusting the desired format

d. Restructuring the question or statement

Test and iterate — repeat previous two steps to achieve the desired
output. Try different prompt variations, providing more context, or
rephrasing the question to improve the Al's understanding.

Analyze patterns — as experimentation with different prompts, observe
patterns in the Al's responses. Understanding how the Al interprets the
prompts can help to create more effective prompts in the future.

Consider external factors — if it is still struggling to get the desired
output, explore other factors that may be affecting the Al's performance,
such as model limitations, biases, or insufficient training data.

2.2 Computer languages and its tools

Computer and web languages are the fundamental building blocks that enable
communication between humans and machines, and between humans and
web. These programming languages consist of a set of predefined syntax and
rules that allow developers to create software and web applications, websites,
and interactive user interfaces.

2.2.1 Hypertext Preprocessor — PHP

PHP (Hypertext Preprocessor) is a widely used open-source server-side scripting
language designed for web development. It was created by Rasmus Lerdorf in
1994. PHP is executed on the server, and the result is returned to the client as
plain HTML. This makes it particularly well-suited for tasks such as processing
form data, managing sessions, and accessing databases. PHP can be easily
embedded within HTML code or used in combination with various web Content
Management Systems (CMS) and web frameworks (e.g. Laravel). [14]

2.2.2 JavaScript —JS

JS (JavaScript) is a versatile, high-level, interpreted programming language that
has become an essential component of modern web development. Originally
developed by Brendan Eich in 1995 and later standardized as ECMAScript,
JavaScript was designed to add interactivity and dynamic content to websites.
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Unlike PHP, which is a server-side language, JavaScript is primarily a client-side
language, meaning it runs in the user's browser. This allows for enhanced user
experiences, such as real-time updates, animations, and event handling, without
the need for constant server communication. [15]

With technologies like Node, JavaScript has extended its reach to server-side
development, making it a full-stack language. Moreover, it powers various web
frameworks and libraries, such as React, Angular, and Vue as well as AJAX and
jQuery, which streamline web development and promote reusable, modular
code. [15]

2.2.3 Asynchronous JavaScript and XML — AJAX

AJAX (Asynchronous JavaScript and XML) is a web development technique used
to create interactive and dynamic web applications, such as communication with
an API. It updates specific parts of a webpage without requiring a full-page
refresh, leading to a more responsive and seamless user experience. At its core,
AJAX utilizes JavaScript and the XMLHttpRequest (XHR) object to make
asynchronous requests to a server. It is made for XML, though it has evolved to
support plenty of data formats such as JSON, HTML, and plain text. [16]

2.2.4 jQuery

jQuery is an open-source JavaScript library made to simplify the process of
client-side scripting. It wats created by John Resig in 2006, and jQuery has
become a widely-adopted tool for web developers due to its ease of use, cross-
browser compatibility, and extensive functionality. jQuery's primary goal is to
make tasks like DOM manipulation, event handling, and AJAX requests quick and
efficient. By offering a concise and expressive syntax, jQuery produces less code
and achieve more, significantly reducing the complexity of common JavaScript
operations. [17]

2.2.5 HTML and CSS - building blocks of Web

HTML (HyperText Markup Language) and CSS (Cascading Style Sheets) are the
foundational technologies used to create and style web pages. It is the backbone
of web development and web design.

HTML is a markup language that structures content on the web. It uses a system
of tags and elements to define the layout, text, images, links, and other elements
on a web page. It provides the basic framework for the content. [18]

CSS is a stylesheet language responsible for the visual presentation and
formatting of HTML elements. It applies styles such as colors, fonts, and spacing
consistently on multiple HTML elements or pages. This separation of content
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(HTML) and presentation (CSS) makes it easier to manage and maintain the
design of websites. [18]

2.2.6 Composer

Composer is a dependency manager for PHP, designed to streamline the process
of managing libraries and packages in PHP projects. Composer automates the
installation, updating, and management of packages and their respective
dependencies, ensuring compatibility and simplifying project setup. The tool
fetches the specified packages from repositories like Packagist and installs them
in a local directory called vendor. [19]

2.3 Content Management Systems — CMS

A CMS (Content Management System) is a software application or set of tools
that allows the user to create, manage, and publish digital content on websites
without a need for extensive technical knowledge. CMS platforms simplify the
process of traditional web development, enabling anyone with interest to build
and maintain professional-looking websites with relative ease. It provides a user-
friendly Ul (User Interface) that separates content creation and management
from the underlying code, allowing users to focus on the content and core
information. Most CMS offer customizable templates and themes as well as a
variety of plugins and extensions to enhance website functionality and
interactivity. Some popular CMS platforms include WordPress, Joomla, and
Drupal, each with its unique set of features, strengths, and weaknesses. With
CMS, web projects such as personal blogs and small business websites to
complex e-commerce sites and large-scale enterprise solutions can be built. [20]

2.3.1 WordPress — WP

WP (WordPress) is the most popular, open-source CMS that enables users to
create and manage websites with ease. Launched in 2003 by Matt Mullenweg
and Mike Little, it has become the most widely used CMS worldwide, powering
over 40% of websites on the internet. Started as a blogging platform, WP has
evolved to accommodate a wide array of website types, including e-commerce
stores, portfolio sites, and large-scale enterprise solutions. It has an easy-to-use
Ul, and combined with the many themes and plugins, it is accessible to users of
all skill levels. One of the key strengths of WP is its extensive ecosystem.
Thousands of themes and plugins are available, both free and premium, that
allow users to customize the appearance and functionality of their websites. [21]

WP is built on PHP (currently requires version 7.4) and uses MySQL (currently
requires version 5.7; or MariaDB 10.3) as its database management system. It is
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easy to technically install, with comprehensive documentation, and strong
community support, making it an attractive choice anyone. WP also requires
support for secure connections HTTPS. Latest WP version is 6.2, released in
2019. [21]

2.4 Application Programming Interface — API

An API (Application Programming Interface) is a set of rules, protocols, and tools
that allows different software and web applications to communicate with each
other such as a web service getting data from a third-party, external database,
found on an independent server. These interfaces serve as an intermediary for
developers to access specific functionalities or data from external systems
without having to know the inner workings of those systems. In most instances,
the developers only need to know the URL paths for each functionality and data.
[22]

There are various types of APIs, including web APls, operating system APls, and
library APls. Web APIs have become increasingly important in the era of cloud
computing and web services. The web APIs enables communication between
different types of devices primarily by storing, updating, retrieving, or
eliminating data - it is called CRUD which stands for Create, Retrieve, Update and
Delete. Furthermore, a RESTful API (REpresentational State Transfer) focuses
more on web services' use of APl to perform HTTP operations in accessing
resources via base URL encoding parameter as well as using JSON or XML to
transfer data. The actions usually follow the CRUD principles. The purpose of
REST is to facilitate the handling of data between different parties. [22]

2.4.1 OpenAl API

OpenAl’s APl is a powerful tool for various uses. It is for developers to access its
Al models such as GPT-3, GPT-4 and Codex. The API facilitates the integration of
OpenAl's advanced Al capabilities into an array of applications, products, and
services. The APl can perform a many different tasks, including: [23]

Natural Language Understanding - it exhibits proficiency in
comprehending, analyzing, and processing textual information, thereby
enabling the development of applications that can interpret and respond
to user inquiries.

Text Generation — it can generate text that closely resembles human-
produced content. This functionality paves the way for applications such
as conversational agents, content generation tools, and Al-driven writing
assistants.
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Text Summarization — it can efficiently distill lengthy texts into concise
summaries, an essential feature for applications involving news
aggregation, document summarization, or key point extraction from
textual data.

Translation — it demonstrates competence in translating text between
various languages, thus allowing the creation of applications offering
multilingual support or real-time translation services.

Code Generation — leveraging the Codex model, the APl can generate
code snippets in diverse programming languages, facilitating the
development of Al-powered coding assistants and automated code
review tools.

Chat - its chat completion endpoint helps the end user to spin up a
natural, human-friendly interactive session. Backstage, the API call uses
a message array of roles and content. On the user side, content is a set
of instructions for the virtual assistant, which engages the user, while for
the model, content is its response.

Image generation — it can generate images from user input, which is
known as an OpenAl tool MidJourney, returning finished images per the
specifications.

To access the API, the user must pay for number of tokens used in the responses.
After purchase, an APl key from the user account needs to be generated for
external, standalone usage. As of April 2023, the API for GPT-4 is only available
for selected developers, however GPT-3.5 Turbo is used generally and there are
many Al models to use for specific usage goals. In general, to use the API -specific
packages made by OpenAl for developers can be installed, such as through
Composer for PHP usage. [23]

2.4.2 Thunder Client

Thunder Client is a lightweight, user-friendly API testing tool and REST client
extension for Visual Studio Code (VSC). It allows developers to easily create,
manage, and execute API requests directly within the VSC environment,
streamlining the process of testing and debugging APIs during development.
Thunder Client allows sending request and response data through the CRUD
principle against a URL to the API - calls such as GET, POST, UPDATE and DELETE.
Also, it is used to test JSON data transfer and user tokens and logins. [24]
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2.5 Web design — methods and tools

Web design is an area with several disciplines that combines creativity and
technical expertise to create visually appealing, Ul-friendly websites. A variety
of tools are employed to conceptualize, design, and refine the visual aspects of
a site.

2.5.1 User Interface — Ul

Ul (User Interface) is about the visual elements and interactive components that
users interact with when using a software and web application, website, or
digital product. The Ul encompasses elements such as buttons, menus, forms,
and typography, as well as the overall layout and design. It directly impacts the
usability, accessibility, and user satisfaction of a product. A well-designed Ul
ensures that users can easily navigate and accomplish their goals, while also
providing an aesthetically pleasing and engaging experience. Tools such as
wireframing, prototyping, and visual design software are used to develop and
refine the Ul based on user feedback and best practices. Sometimes, Ul
designers work with UX (User Experience) designers to create interfaces that are
visually appealing and functional in specific ways. [25]

2.5.2 Wireframes

Wireframes are preliminary visual representations used in the early stages of
web and application design, helping designers plan the layout, structure, and
overall organization of content before diving into detailed design work.
Wireframes are basic, schematic diagrams that outline the arrangement of Ul
elements on a page, such as buttons, images, and text. They serve as a blueprint
for the interface, focusing on functionality and usability rather than aesthetics.
Wireframes should show with a loose design with lines, squares, and text how a
website should look by design. [26]

2.5.3 Adobe - Photoshop and Xd

Photoshop and Xd are two of the most powerful and popular visual and
interaction design tools developed by Adobe company, each with its specific
purpose and capabilities, catering to different aspects of the design process.

Photoshop is a widely used image editing and graphic design software, known
for its extensive features and versatility. It allows designers to create, edit, and
manipulate images, graphics, and other visual elements, making it an invaluable
tool in web design, photography, and digital art. [27]

Adobe Xd (Experience Design) is a dedicated UI/UX design and prototyping tool
that streamlines the process of creating user interfaces for websites and mobile
apps. Adobe XD provides a comprehensive set of features for designing,
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wireframing, and prototyping interactive experiences, with an emphasis on
collaboration and seamless integration with other Adobe products. [27]

2.6 Git and GitHub

Git and GitHub are essential tools in modern software and web development,
centered around version control and collaboration.

Git is a distributed version control system created by Linus Torvalds in 2005. It
allows developers to track changes in their code, maintain multiple versions of
their projects, and collaborate efficiently with other team members. Git
manages source code history by creating snapshots of file changes, enabling
developers to revert to previous versions, branch off for experimental features,
and merge changes seamlessly. Its distributed nature allows every team
member to have a complete local copy of the project's history, increasing
performance and redundancy. [28]

GitHub, founded in 2008, is a web-based platform that provides Git repository
hosting, along with additional features that facilitate collaboration and project
management. It offers a user-friendly interface for managing and sharing Git
repositories, as well as tools for issue tracking, code review, and team
communication. GitHub has become the largest and most popular code-hosting
platform, serving as a central hub for open-source projects and private
repositories alike. Today, it is owned by Microsoft. [28]

2.7 Agile project method

The Agile method for software development is, generally, an iterative and
incremental approach to web design and development that emphasizes
flexibility, collaboration, and customer satisfaction. The Agile methodology
consists of four key principles: [29]

Development in team — the priority is in collaboration with team
members and effective communication, as well as with all stakeholders
— not relying on primarily on processes and tools

Working software — the priority is delivery of functionality and working
solutions and applications — not extensive documentation

Customer focus — the priority is in close and frequent interactions with
the customers to understand the needs and preferences -requirements-
in order to incorporate customer feedback into the development process
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Change focus — the priority is to accommodate change in requirements
in the design and development process, focusing on adaptability and
flexibility

The methodology focuses on short intervals of coding functions and then
presenting it to the customer, such as in short development cycles of 1-4 weeks,
as:

Figure 4 — iteration phases [29]

The Agile method for web development typically involves several key practices
and frameworks: [29]

Scrum —is an Agile framework that organizes work into short, time-boxed
iterations called sprints, usually lasting two to four weeks. The team sets
goals for each sprint and meets daily in short stand-up meetings to
discuss progress and address any roadblocks.

Kanban — is another Agile framework that uses a visual management
system to track work items through different stages of development. It
emphasizes continuous improvement, minimizing work-in-progress, and
balancing demand with available capacity.

Frequent releases — agile teams aim to deliver small, incremental
improvements to the web application frequently, rather than waiting for
a large, monolithic release. This allows users to access new features and
improvements sooner and provides the team with valuable feedback.
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Figure 5 — sprint cycles over the total development [29]

2.8 Usability, testing and accessibility

Usability evaluation focuses on how well users can learn and use a product to
achieve their goals. It also refers to how satisfied users are with that process. To
collect this information, practitioners use a variety of methods that gather
feedback from users about an existing website or plans related to a new
website.[30] Also, usability refers to the quality of a user's experience when
interacting with products or systems, including websites, software, devices or
applications. It is a combination of factors including:[30]

Intuitive design — an almost simple understanding of the site's
architecture and navigation

Ease of learning — how quickly a user who has never seen the user
interface before can perform basic tasks

Efficient use — how quickly an experienced user can perform tasks

Memorability — after visiting the website, whether a user can remember
enough to use it effectively on future visits

Error rate/severity — how often users make errors when using the
system, how serious the errors are; how users recover from errors

Subjective satisfaction — if the user likes using the system
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Usability evaluations can capture two types of data: qualitative data and
guantitative data. Quantitative data records what happened. Qualitative data
describe what the participants thought or said. Use the collected data to:[30]

e Evaluate the usability of your website

e Recommend improvements

Implement the recommendations

Test the site again to measure the effectiveness of the changes

2.8.1 Usability testing and self-testing

Kruger has designed his own usability testing for a website, and writes about
usability testing with the motto "keep testing simple - so you do enough of it"
which means that simplicity in testing and the amount are fundamental to good
testing.[31]

Kruger believes that usability testing can be used to determine whether a web
development project is complete or needs further development. It is most useful
when several parties have different views on how the website should be and
whether it is fully developed. In many cases, usability testing is done too late,
too early, or for the wrong reason. Kruger lists the good things about usability
testing:[31]

e For website to be good it needs to be tested — find out what really
works in practice because people think differently, especially
different from web developers.

e Testing one user is better than none — very important insights can be
gained from just one tester.

e Testing one user early is better than 50 at the end — learning what
users want early means the whole process can be centered around
what works and is in demand as opposed to changing after
development. It is not easy to make minor or major changes to a
developed website.

Kruger calls for self-testing if a web developer cannot perform user tests with
many external testers. Advantages are many compared to traditional testing:
[31]

e Test continuously in the development process
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e Few participants - three or less

e Test once a month - save time and money

e Have trusted testers

e Test locally on site

e Have short evaluation documents

e The few testers can meet the developers and other stakeholders
e Detect serious errors and fix before the next testing

Kruger suggests testing in the morning at least once a month with three testers.
Itis cheap, provides needed insights and detects problems early, and that it frees
up resources from not having to carry out a large test at the final stage.

Three testers are enough for self-testing of a project. The purpose of such minor
self-tests is to improve something and not to prove anything. Furthermore, the
aim is not to find all problems with the most significant and serious problems.
Resources to fix problems are often very small after the fact, which is why small
tests are important during the construction of a website where the problems
can be fixed through development and design. Finding testers must be since the
testers reflect the target group. However, Kruger also advocates testers outside
one's target group to get all users' feedback of a website. The tests can be carried
out online via camera and screen sharing or on-site with a video camera that
records the testing. It is important to record for evaluation afterwards. [31]

2.8.2 Accessibility

To achieve accessibility for all digitally, the public sector follows the basic
principles of WCAG 2.0 - which are: [32]

Perceptible — information and components of a user interface must be
presented to users in ways that they can perceive.

Manageable — components of a user interface and navigation must be
manageable.

Comprehensible — user interface information and handling must be
comprehensible.

Robust — content must be robust enough to be reliably interpreted by a wide
range of different user programs, including assistive devices.
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3 Methodology

The creation of the GPT driven web solutions will use various methods,
techniques, tools, and computer languages in the construction. In this chapter,
these are explained and detailed in a brief form.

The project work and the project report will be created in parallel, meaning that
both practical work and academic work will be implemented in the project plan,
therefore, about half of the time will be dedicated to academic work such as
report writing.

3.1 Software and development environment

There are several objects in the development environment.

Visual Studio Code — the web solutions with the chat bot and chat box for WP
site will be developed in VSC which is an IDE. It is updated to the latest version
1.77.0 (April 2023). In this software, HTML, CSS, JS, PHP,, jQuery, AJAX and Git
will be used. Also, package managers such as Composer will be used in the
software, through its terminal (PowerShell). [33]

VSC extensions — to make the development process more efficient, several
extensions are used in VSC:

Thunder Client (v. 2.6.2)
The extension tests the OpenAl APl — for example testing the APl key [34]

CSS Formatter (v.1.0.2)
The extension format the CSS file and CSS code [35]

PHP Formatter (v.0.2.4)
The extension is used to format the PHP code [36]

CodeGPT (v.2.1.5)

The extension is used to understand the code and learn about coding inn
general while making the web solutions, as well as improve the solutions
by better problem-solving, and own OpenAl APl key is used to access GPT-4
model. It mainly assists in answering questions about the selected code as
well as finding problems and errors [37]

GitHub Copilot X (v1.82.15)
The extension will hopefully assist, albeit probably in a minor way to
complete code snippets which will somewhat increase efficiency [38]
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GitHub Source Control
The extension is used for version control and regular commits and push to
remote repository on a private GitHub account [39]

Composer — installing OpenAl API client for PHP usage requires the Composer
package manager. Instructions for this is found at Packagist.org. The package
name is “openai-php/client”, which allows the interaction with the OpenAl API.
All packages used:

Composer (2.5.5)
Package manager for PHP [40]

Openai-php/client (0.4.1)
The package is used to communicate with the OpenAl APl from PHP files,
back-end of WP [41]

Guzzlehttp/http (7.5.0)
PHP-HTTP client needed for the function of OpenAl-PHP client [42]

PHP-HTTP (2.4.0)
It is a HTTP client for managing asynchronous operations [43]

PSR/...
Standard recommendations for PHP. There are several packages used:
container, http-client, http-factory, http-message and log [44]

Nyholm/psr7 (1.5.0)
It is a PHP7 implementation of PSR-7 [45]

Symfony/http-client (6.2.0)
To fetch resources, it is a HTTP-client for sync and async operations [46]

Adobe Photoshop — Photoshop is used to create favicons, open and analyze
images, and to edit images. It is also used to export files into proper formats and
quality.

Adobe XD — XD is used to create the wireframes.

Base64-image.de — to convert JPG/PNG images into Base64 code. [42]

Draw.io — the web application will be used to create diagrams, charts and flow
charts. [48]
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XAMPP — for local usage of WP and MySQL, an Apache server is created and a
SQL server. XAMPP version 3.3.0 is used, with standard ports. To administer the
database, PHPMyAdmin is used, which is accessed through the software. [49]

FileZilla — for FTP operations to the host server of the company website, the
latest version of FTP client FileZilla (3.62.2) is used, to upload and download files.
The access credential is provided by the company and full access is approved.
[50]

Web browser and extensions — the main web browser used for development is
Firefox with its latest versions (April-May). Other than this, Chrome and Edge are
used to further test the solutions. For mobile version and Apple, Safari is used
for the test. Extension for Firefox:

Firefox DevTools
The built-in extension is used to test and inspect the web solution during
development, as well as test it in various resolutions and devices

Operating system — the OS used is Windows 11 Home (v. 22621) which is well-
optimized for web development and the author is highly familiar with Windows,
using it from Windows 3.0.

OderLand —to test the web solutions before publishing, the web hotel OderLand
will be used. As the company uses OderlLand to host its website, it is appropriate
to use it for testing the implementation of the web solution before the actual
publishing on the website by changing the code in certain files. The company
will create and pay for the account to be used for developer testing. This is much
safer than testing on a live website. OderLand has a FTP solution and WP
solution, easy to install and manage the back-end by FileZilla. Thus, this creates
a copy of the actual system used by the company, safe for testing and
experimentation. [51]

3.2 Hardware

All development is done on a laptop and an external monitor.

Lenovo Legion 5 17.3” — the computer used is a gaming laptop with 17.3” screen
size and 144hz refresh rate which is suitable for long developing hours, as well
as the 1920x1080 resolution is suitable. The screen is bright at 300 nits and an
IPS panel which also makes the content easy to view. It is fast and can run all the
necessary software, with its 12-thread AMD Ryzen 5600H 4.0GHZ CPU, a RTX
3060 GPU, with 16 GB of DDR4 RAM (3200MHZ), and a 512 GB SSD. It is used as
the only developer machine.
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Samsung QN90B 50” - the external monitor used for extra screen space,
connected to the laptop via HDMI. It is a Mini-QLED with a 3840x2160 resolution
at 144hz refresh rate, peak-nits at 1500, and the large screen size makes the
development efficient. Mainly, it is used to see the solutions during
development and to test various aspects, while the laptop screen is used mainly
for coding.

3.3 Web solution — chat boxes

The web solutions constructed will use various methods and tools, and
techniques.

Graphical design — the graphical design will be based on the company’s existing
graphic profile. The design sketches for the chat box will be provided by the
company, and it will specify the requirements and desired look of the web
solution. The functional requirements will also be discussed and developed
based on the graphical profile. The design include color schemes, layout, font
type and size, and form elements.

Images — this will be based on the company’s image database and own creation.
Icons will be created, for example the icon for ChatGPT will be created and used
in the chat box. If there are any copyright issues, the icon can be changed to
anything else, as the company is also designing professional illustrations. Images
might be converted to Base64 data and used without a local image file

Wireframes — wireframes will be used to map out the layout to be approved by
the company.

Styling — the styling will be done by creating custom CSS code. No CSS
frameworks or libraries will be used in the solutions for the chat box.

jQuery — to access HTML tags and its values; to set values and increase user
interactivity and add more functionality

AJAX —to send/receive data of the OpenAl API

WordPress — the chat box solutions will be implemented in an existing theme
used by the company, for its purpose. Nothing will be changed in the core code
of the company website. The chat box in the front-end will appears on top of the
website with z-index of 999. In the back-end, the code will be implemented in
the existing PHP, JS and CSS files.
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Prompt design — there are general guidelines for designing effective prompts:

Be specific — make the prompt as specific as possible to obtain a focused
response. Include important details or context that might be relevant to
the answer.

Use clear language — write prompts using straightforward, unambiguous
language. Avoid using jargon or idiomatic expressions that the Al might
misinterpret.

Set the desired format — if the response needs to be in a particular
format (e.g., a list, step-by-step instructions, or a brief summary),
explicitly mention this in the prompt. Such as “Role: act like a teacher”

Ask follow-up questions — if the Al's response is not what is expected,
ask follow-up questions or provide more context to help guide the Al's
understanding.

Limit response length — if a short response is needed, specify a character
or word limit in the prompt.

Make implicit information explicit — if there are unstated assumptions
or expectations, make them explicit in the prompt to avoid
misunderstandings. Such as using parenthesis: “(use max 100 words)”

Test and iterate — try different versions of the prompt and refine them
based on the Al's responses. This iterative process can help to
understand how the Al interprets the prompts and how to improve them.

3.4 Testing

Developer environments — there will be two main testing environments for the
developer to test the code and solution, a local one and an online one. As the
basis for the tests, a previous WP project done in earlier course of the
programme will be used which is a full WP business website. The test website
and the company website both run on same WP version so if the solutions work
on the test website on the web, then it will work on the company website. Using
the online test website makes it possible to show the customer the results and
test it on the web and on various devices with access to the web.

Local testing environment
The local environment is comprised of a complete WP website
deployed on a local Apache server and a local MySQL database driven
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by XAMPP software with default ports and using PHPMyAdmin for
database management, and accessed on FireFox by URL for localhost

Online testing environment

The online environment is comprised of the same WP website as the
local environment, and it is deployed on the used web host server
online, specifically on author’s own www.damjantosic.se domain, also
accessed by Firefox

Visual design — to continuously test the visual design, a web page on Firefox is
used with the local WP running on the external monitor, as to update in real-
time the changes in overall code and CSS code in particular. Inspector mode is
used (Firefox DevTools) to see the CSS/HTML code structure as well as test its
responsiveness in various resolutions such as mobile resolution, and to inspect
and manipulate CSS elements directly in browser. In the back-end, the code is
adjusted, then saved and web page refreshed to view final results. In the final
testing, the main browsers will be used to see the visual integrity of the solution,
if it is independent of browser types. Responsiveness of the chat box need to be
suitable for desktop and mobile, as well as the font size and layout — all is tested
in the inspector mode locally, later it is tested on the mobile when published
online on a test website. The chat box has requirement to be visually functional
on desktop and mobile, therefore resolutions in width from 450 px to 768 px will
be tested, with appropriate height. These are the web browsers to be tested on:

e Microsoft Edge
e Google Chrome
e Mozilla Firefox

e Apple Safari

Functionality — to test the functionality of the chat box, the inspector mode is
used in Firefox. The console is particularly interesting as it informs of any errors
in functions, in the console. The network view is especially useful during
development, as it informs of GET and POST calls from the web page, and the
only POST calls are to the APl from what the user sends a question in the chat
box. Here, the response of the API can be read on the returned HTML pages,
thus making this method better for testing than Thunder Client. Then, the value
of the HTML tag is used in the chat box as the answer from the API, using jQuery.
For testing the OpenAl API, Thunder Client in VSC is used, sending JSON data
with the OpenAl API key as one bearer.

-37 -

&


http://www.damjantosic.se/

Artificial Intelligence-driven web development and agile project
management using OpenAl API and GPT technology DT140G

2023-06-01
DAM]JAN TOSIC

Hardware — the web solutions will be tested on following hardware:

Laptops and notebooks: A modern Windows 11 laptop will be used to
test all the solutions, belonging to the developer. Furthermore, a MacOS
MacBook and iMac will be used, belonging to the company. Main test is
for desktop mode and tablet mode

Mobiles: Modern iPhones (12 and 13) will be used to test the responsive
design in mobile mode, primarily using Safari, belonging to the
developer. A modern Android phone will also be used.

The final testing will be done using the company’s hardware which include
MacBook (2022), iMac (2021), iPad 2 Pro, and iPhone 13 Max.

Prompts — testing prompts involves designing an experiment to evaluate the
effectiveness of various prompts. The process is iterative and creative, so
changes are made to code all the time, or the prompts can sent by Thunder
Client instead of altering the code or entering new questions in chat box
solution. It will follow these general steps:

1. Test prompts — input each prompt into the Al model and record the

generated responses and test the same prompt multiple times to
account for potential variability in the Al's responses. Test the response
time from submission to displayed answer

Evaluate responses — assess each Al-generated response according by
re-determined evaluation criteria. Reduce individual bias and improve
the reliability of the prompt results.

Analyze results — identify patterns, trends, or common issues in the Al's
responses. Determine which prompts led to the most desirable
outcomes and analyze the factors that contributed to success. Use
FireFox DevTools and Network inspection; check time and load

Iterate and refine — based on the test results, refine prompts to improve
effectiveness. Repeat the testing process as necessary until achieve the
desired results. Alter parameters in the API client and in prompt

Document findings — record methodology, results, and insights to inform
future prompt design and testing efforts.

Publish and delivery — to test the web solution before publishing it to the

company website for production and usage, a mock-up website is used to upload
a copy of the company website, then the code with its packages will be uploaded
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by FTP manger FileZilla to the mock-up website using Themify Ultra, which is
used by the company website. This tests the solution on a published website on
a host server which can be different from a local server. If the solution works on
this version, then the probability is high to work on the company website when
published officially.

Validation — validating the HTML and CSS code is done with the W3C validation
tool for respective language. [51]

Version — version management is done with Git and pushed to GitHub
repositories at a private GitHub account. The code can thus be tested in
branches for experimenting with code and local solutions

Usability and function testing — the testing will focus on two aspects: usability
and function. The core testers are three people, one is the author, and one is the
customer who knows in-depth about ChatGPT. The tests will be done in cycle 1
and 2, with focus in cycle 2 on the first beta version of the solutions. In cycle 1,
the developer and the customer will self-test the solutions during development,
to ensure that requirements are being met. These are the parameters:

Cycle1

e Test early, after one week; show the working prototype however
unfinished it is

e Two dedicated self-testers (developer and customer) + one external
dedicated tester (advanced software engineering student)

e Test continuously — as a developer, test every day, and the customer test
it two times a week, who is the main stakeholder

e Send updates to the customer for feedback continuously
e Testing is done primarily on the local development website

e Testing will also be done on published online version of the web
solutions, mainly for testing on various devices such as mobile phones
and tablets

e Test and fix serious issues before cycle 2

Cycle 2

e At the start, the requirements will be revised by the developer and the
customer based on the current solutions and what can be added or
removed

e Ul will be tested by the customer, as the customer is a professional web
designer and Ul designer
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Cycle 3

3.5

External testing of UI/UX and functionality by potential users
Further internal testing and optimization of APl and GPT performance

Detail testing on advanced prompt design and response quality; test by
trial-&-error. Consult with the customer which has in-depth knowledge
of prompt design as well as usability and accessibility

Project management

The Agile project methodology will be implemented in the design and
development process. No agile software will be used, and it is not needed, as
there is only one developer and one customer (product owner) who already
have a close cooperation and frequent communication. Nevertheless, agile
principles and method will be implemented as much as possible. Furthermore,
communication with the customer is present at all phases, and every decision
can be tested and validated, or changed, by the customer at any time.
Specifically, the development sprints, named “cycles”, will be 1-2 weeks. A cycle:

1.

Requirements - gathering requirements and possible design
prototype/sketch/wireframe as well as, if possible, all functional
requirements

Planning the cycle — set a date and time for completion; limit the scope
for one cycle then define the functions and what will be focus in the next
1-2 weeks

Design of development — research how similar functions and solutions
work; find relevant coding examples; analyze the target audience,
develop the information design, develop the UI/UX; make possible
designs as in wireframes

Develop — code the functions and solutions according to the information
in the design phase

Test — publish the solution on the local test environment and test the
function; developer testing the solution

Deploy - launch the solution on the test website (online) and show the
customer, demonstrate the functionality; let the self-testers test and give
feedback. Push to GitHub repository, create branch for cycle

-4(0 -

&



Artificial Intelligence-driven web development and agile project
management using OpenAl API and GPT technology DT140G
2023-06-01
DAMJAN TOSIC

After these steps, it will return to step number 1 to gather any new requirements
and ideas, to expend or limit the project and solutions, mostly depending on the
time limit.

Furthermore, in the whole process, CodeGPT will be used to not only to assist in
the development of the code and understand it, and possibly document it, but
also to learn more from the parts. By this, new functions and ideas might come
up to then develop a better solution, more solutions or to add more functions.
Copilot X will also be used as much as possible, however, it is not as impactful as
CodeGPT in making the development process more efficient and productive. The
function requirement stack might grow or shrink depending on the feedback
from customer. This usage of Al tools in agile project is experimental and will be
analyzed and discussed in final chapter.

Gantt — a Gantt scheme will be used to plan the timeframes of the cycles
(sprints). It is a visual representation of a project schedule, displaying tasks,
durations, and dependencies over time. In a Gantt chart, tasks are represented
as horizontal bars plotted along a timeline, with the start and end dates
determining the length of each bar. The diamond symbol is used to show
decisions that need to be made so the next phase can start, otherwise it cannot
start. This visual organization helps project managers identify bottlenecks,
allocate resources, and manage deadlines effectively. [53]

Git and GitHub — a dedicated private Git repository is used for the project
“DEVELOP,MENT-IMAGINEX”, which the company has access to, for reviewing
the progress and the code. Regular commits and pushes are done, with specific
branches created for each development cycle in the project.

3.6 Documentation

Documentation of the code and the project is important for validity and
reliability of the respective.

README.md-file — a brief read me file will be created on how the chat box is
constructed and used in the back-end. If at least saved in the GitHub repository,
and installation instructions

Code refactoring —improve the system's design, readability, and maintainability,
making it easier to understand and modify in the future. It often involves
reorganizing code, modifying structures, removing redundancies, and
simplifying complex parts while ensuring the system still performs its intended
functions. [54]
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Code comments — commenting the will be done continuously during the
development process. The comments will be standard as the company has
experience in code reviewing. It increases code readability and maintainability.

Coding standard — there will be professional standards according to
WordPress.org for code in HTML, CSS, JS and PHP, as well as accessibility, as
follows: [55][56][57][58][59]

Industry standard

e Write modular and reusable code by creating functions and classes.
e Follow the DRY (Don't Repeat Yourself) principle.
e Keep functions small and focused.

e Follow the principle of least astonishment (code should be
predictable and simple to understand).

e Encapsulate and minimize the scope of variables.

e Follow consistent naming conventions for variables, functions, and
classes.

e Handle errors and exceptions gracefully.

e Regularly refactor the code to improve maintainability and
readability.

e Structure code elements in Visual Studio that can be visually
minimized in blocks, so the amount of code lines visible decrease
and better overview gained

HTML
e Use lowercase element and attribute names.
e Indent with 2 spaces.
e Use double quotes for attribute values.
e Always include closing tags, even for self-closing elements.
e Provide a proper doctype declaration.
e Write valid HTML and test in multiple browsers; validate

CSS
e Use lowercase selectors and property names.
e Indent with 1 space.

e Use one space between selectors and braces, and one space after
colons.

e Separate each rule with a new line.
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JS

PHP

Group related rules into sections and use comments to label them.

When possible, use shorthand properties (e.g., margin: 0 10px 20px
10px;).

Arrange properties by logical groups (e.g., icons, images, functions).

Indent with 2 spaces.

Use camelCase for variable and function names.

Use meaningful variable and function names.

Place opening curly braces on the same line as the statement.
Use semicolons to terminate statements.

Keep lines to a reasonable length, under 80 characters.

Use double quotes consistently for strings.

Use strict equality === and inequality !== operators.

Organize code into modules with related functionality.

Use lowercase letters for keywords (e.g., if, else).
Use camelCase for variables and PascalCase for class names.
Indent with 2 spaces.

Always include braces around control structures, even for single
statements.

Begin each file with the <?php declaration and omit the closing ?>
to avoid sending unintentional whitespace to the output.

Use single quotes for strings unless need to evaluate variables
within the string (double quotes in that case).

Use comprehensive variable and function names and avoid single-
letter names.

Organize the code into reusable classes and functions.
Separate concerns

Use a consistent naming convention for files and directories (e.g.,
ClassName.php or class_name.php).

Use an autoloader like Composer to manage dependencies and load
classes automatically.

All code shall be validated by official resources and reviewed externally. The
code should also be formatted to get higher readability by developers and
commented for junior developers.
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4 Construction

The project is divided into four main parts, illustrated in figure 5 below showing
the workflow between each part. The process is based in the Agile method de-
scribed in theory and method chapters, which project form is customized to this
project requirements and academic requirements. The iterations occur in two
process parts, as to re-iterate requirements after every cycle (1-2 week) and
then customer (company) to approve any new design or solution based on new
requirements fulfilled, which are added by customer and self-testers. Therefore,
even if a design is approved, it can be changed after the development process —
after cycle completion. Communication with customer is active in all parts and
self-testing is done continuously by the developer and the customer.

PRELIMINARY DESIGNING DEVELOPING
WORK SOLUTION SOLUTION DELIVERY
Iteratlgn Iteratlgn
FIRST
Information gathering Wireframes Install packages Documentation
Requirements Design sketch Testing/Validation Implement solution
Expectations Ul testing Functions/Prompts Refactor code
Planning CSS/HTML PHP/JS Finish report

Figure 6 — workflow of the project

The various processes occurred during following dates, illustration in a Gantt-
scheme:

PHASES AND CYCLES |20/3-24/3 | 27/3-31/3 | 3/4-7/4 |10/4-14/4 |17/4-21/4 | 24/4-28/4 | 1/5-5/5 | 8/5-12/5 |15/5-19/5 |
Preliminary work

WEEK 3 | WEEK 4

Company approve design
WEEK 6 | WEEK 7

Company approve solution

Figure 7 — Gantt work schedule of the project
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During the project work, the project report is continuously written thus the
project plan reflects both the practical work and the academical work —the time
divided is about 50-50 in the total nine weeks meaning half of the time is
research and writing. The writing follows the general progress of work in
documenting it. The first draft of this report will be finished in the Delivery
phase.

4.1 Preliminary work

As the relationship to the customer is of a family and familiarity of the company
website and the fundamentals of the education service and its goals, a deep
understanding of sought solution are acquired in during the first meeting.
Nevertheless, discussions about what goals and requirements for the project
work is had, then overall design and functionality is discussed. The customer is
open for changing the requirements and design during the development process
and expects this opportunity to change its own requirements, as the customer
is used to working in agile web projects of several project members which
include web developers, albeit primarily in the role as a web designer.

The discussion focused on what solutions to implement for the benefit of selling
the education services about ChatGPT. As OpenAl APl was known by both
parties, this opened the topic of creating solutions which will show how ChatGPT
works and its inherit benefits shown directly on the website, for visitors and
potential buyers (might also be called students or customers) to try. It was
quickly concluded what solutions were needed to complement the existing
website, which is to make the website interactive with GPT and Al tools via a
chat service driven by OpenAl API.

Two web solutions were agreed on for two separate chat services: a general chat
bot with GPT, and a FAQ chat bot using GPT to process own data input. The first
solution emulates the ChatGPT value, and the second solution demonstrates to
power of Al tools processing any own data in all ways with advanced prompts.

Both solutions and the development must fulfill the general agreed
requirements:

e Design must loosely follow “Webbriktlinjer” (WCAG) in the sense of
easy to use and having acceptable accessibility for most

e Be continuously self-tested by the developer, the company and at least
one external tester

e Solutions must be usable on many devices, mainly desktop and mobile

-45 -



Artificial Intelligence-driven web development and agile project
management using OpenAl API and GPT technology DT140G

2023-06-01
DAM]JAN TOSIC

Match the graphical profile match the existing website’s graphical
profile

Use GPT-3.5-Turbo model, preferably GPT-4 model which is not yet
available for public usage, only for developers

The author as a web developer and avid user of OpenAl and ChatGPT, is in the

gueue to get access to the GPT-4 model in the API as of March 2023, expecting
to get invitation to try it. Then the new model can be implemented in the chat

services, named:

GPT Chat Bot (GCB) — the first solution will be developed to emulate the chat

function of ChatGPT, using the OpenAl API. The preliminary technical and
design requirements agreed on:

Chat functions for user to ask any question and receive an intelligent
answer

Fast response to user question — answer display within a few seconds of
guestion submission

Solution displayed as a floating chat box from the right, similar to
generic online customer chat service

Graphical design must match the rest of the website

Solution must be responsive and adapt visually on multiple devices:
desktop and mobile

Chat icons should exist for the user and the chat bot
APl keys should be owned and paid by the company on delivery

Limit the use of the GCB in terms of how many questions are allowed

FAQ Chat Bot (FCB) — the second solution will also be a chat bot and it will only

answer questions about the education and the company, using the GPT API. The
preliminary requirements agreed on:

Graphical and functional design should be same as GCB
It must only answer questions about the education and company

It must get the data from the web page where the FCB is
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e Limit the use in questions; avoid spamming or misuse

The company, however, gave the author freedom of design, as to follow the main
design principle and suggest improvements or offer better design.

4.2 Designing solution

The first cycle of designing the solutions is based off the specification from the
company during preliminary work.

4.2.1 Cycle 1 designing

After analysis of the design and functionality, and initial self-testing with a first
working prototype, following requirements was added during the first cycle of
design which are implemented:

e Chat boxes must appear to be floating over the website content

e Floating chat box should slide in and out from the right

e Dedicated button for visitors to toggle display or hide the chat box
e Graphics must match the overall visual design of the website

e Hide/show button must be to the left, to be accessible when hidden, to
show the chat box again upon one click

e |con for the bot should be official OpenAl icon, representing the feel of
using ChatGPT which it is in effect

e User input field is directly adjacent to the user icon, instead of being at
the bottom of the chat box

e For the FCB, a reload button is available if the user has more than three
guestions, which the chat bot will answer, reloading the page thus
being able to question more

e GCB will only allow for two questions, as it is to only for visitors to
instantly try ChatGPT — not use it for other reasons; using it costs the
customer “tokens” which is charged to a fee per token used

e FCB will only allow for three questions, before the need to reload by
one click on the reload button
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e Questions and answers are always displayed in the chat box, as in real
chats

e GCB and FCB must allow the user to freely browse even with the chat
box shown, thus the chat box must only cover a limited amount of the
browsing window space, enough to function as well as be accessible
and useful

All the new requirements above have been approved by the customer for the
first cycle results. With that in focus, a general wireframe was developed
outlining the main parts of a potential solution:

HIDE/SHOW
BUTTOM
BOT
o GREET MESSAGE (TEXT)
LISER 5
- OLD MESSAGE [TEXT)
BOT
o ANSWER MESSAGE (TEXT)
LISER : SEMD
INPUT FIELD
COM BUTTOMN
RELOAD BUTTOM

Figure 8 — wireframes from cycle 1
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The functionality of the wireframe above is illustrated by the flow chart of user
interaction in figure 9 below, for the GCB:

=
el
@ No

SHOW CHAT BOX

Figure 9 — flow chart for GCB Ul

The flow chart for GCB Ul shows there are only two questions and three decision
points. The user can at any time hide the chat box, which slides to the right and
the hide/show button is visible in the hide mode, therefore the user can also at
any time use the chat box on the landing page (front page), browsing freely as
the chat box only covers a limited browsing view enough to view content
especially in desktop mode. Obviously, the functionality ends after the third
decision as the user cannot do anything else, if not clever enough to reload the
page and use it again.

Likewise, the flow chart for the FCB Ul is similarly designed, with three
opportunities to send questions and four decision points before the option of
hiding the chat box or reloading the page via button click at the end of the chat
box. Note that the reload button only appears after the three questions have
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been sent, thus giving the user option to ask more questions, by reload. The flow
chart is shown in figure 10 below:

Yes @ Mo

SEND RELOAD
QUESTION PAGE?

RELOAD THE PAGE

Figure 10 — flow chart for FCB Ul
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The final design from cycle 1 for GCB and FCB can be viewed in appendix A (p.
120) and appendix B (p. 122), in their respective desktop and mobile mode. The
mobile required own specific design with increased size of fonts and adjustment
to dimensions, albeit it is the same design as in desktop mode and it is visually
and functionally the same. It is published on the test website online and can be
accessed through the mobile for design testing and accessibility testing on
multiple devices.

4.2.2 Cycle 2 designing

After the first design and development cycle, as well as after initial analysis,
feedback and self-testing of the working chat boxes, new design requirements
are formed by the developer and customer at start of design cycle 2:

e Add error messages if no answer is received or the chat bot is not
working (will be implemented in developing solution subchapter)

e Fix the layout in mobile mode in terms of visual design
e User icon must be adjustment vertically
e Further prompt and response testing
a. Improve FAQ answers, by improving prompt quality
e More height vertically, even if it blocks some content, in mobile mode
e Change user 2 icon to default (not the logotype)
e Design from the customer will be provided

The customer uses InVision application, required a login to use and the author
has an account, to show the design vision of the website with the chat solutions
implemented. In this Invision project, the design is obvious and there are three
SVG files in the “Assets” section, in “Images” folder:

File: chatgpt-utbildning-logiotype-symbol-white.svg
File: paper-plane-top-light.svg
File: user-light.svg

The “user-light” is used to replace the default human user icon. It is thus
converted to Base64 code, from PNG which was converted to from SVG. The icon
is:
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Figure 11 — company-designed default human user chat icon

Furthermore, the customer wants to try to use an icon to indicate that the chat
box is closed or minimized:

Figure 12 — chat box symbol in minimized mode

Furthermore, specific designs created in InVision by the company are produced
after cycle 1 to show the visuals required for the chat box:
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ChatGPTe= Vadingr Fbrforetag Offentiig sektor Avancerad prompt Nyheter [ BOERCHEIOBTUEHINING

Utbildning

Effektivisera dina N
arbetsuppgifter upp till =
8x med ChatGPT

Spara tid och resurser i foretaget, kompetensutveckla
dig och fa en superintelligent och snabb assistent! Vi
lar dig hur du anvander ChatGPT professionellt for att
o6ka din effektivitet. Inga krav pa férkunskaper.

Lis mer och boka utbildning

orikt. Fran inga forkunskaper

med utbildningen | ChatGPT. Jag hade
r - pa bara 15 tirm

mig | de nya va

Figure 13 — full view of chat box minimized

Vad ingar For foretag Offentlig sektor  Avancerad prompt  Nyheter Boka ChatGPT utbildning

ChatGPTe=
Utbildning

Effektivisera dina
arbetsuppgifter upp till =
8x med ChatGPT

Spara tid och resurser i foretaget, kompetensutveckla
dig och f4 en superintelligent och snabb assistent! Vi

lar dig hur du anvander ChatGPT professionellt for att
6ka din effektivitet. Inga krav pa forkunskaper.

Las mer och boka utbildning

ChatGPT/AL Mo

Figure 14 — full view of chat box fully visible

In the InVision application, CSS code and web code detail can be inspected thus
as a developer, recreating the web design is possible independently using only
InVision. The chat box enlarged looks like:
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Vi svarar pa alla dina fragor har.
[®) Vad kostar en utbildning?
[

Var utbildning kostar

1st, 2 490kr per deltagare
2-9 st, 1990 kr per deltagare
10+ st, 1690 kr per deltagare
alla priser exkl moms

Vad vill du fraga?

Figure 15 — close-up of chat box company InVision design

However, the customer wants to keep the OpenAl logotype as bot user icon and
use the default human user icon. Also, the toggle button will remain as it is. The
chat symbol is implanted as requested, instead of sliding from and to the right,
the chat box becomes replaced by the chat symbol when hidden or minimized
to the chat symbol. First, the chat symbol file was converted to a PNG file with
transparent background, then converted to Base64 code and added in the src
attribute for the chat symbol. The chat symbol simply appears in the bottom
right when chat box disappears and vice versa.

Another point the testers remarked is that GCB is better without a headline, like
FCB. The customer agreed. Therefore, the headline is removed and the message
from the headline is communicated and displayed in the greeting text from the
chat bot.

Debugging the CSS style in for mobile mode and various web browsers is taking
time, as the HTML input fields is not displaying correctly, in width on mobile
device tested on Safari and Chrome. The solution that worked was to remove all
the CSS code from dedicated CSS file for the WP test site, as it was used to build
the website which the chat box web solutions are tested on, thus some CSS code
interfered with the chat box CSS code, making the input field much wider than
100% in mobile mode. A normalization CSS file might be needed when
implementing the solutions on the company websites.
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Another bug detected by the testing was the send icon not properly showing on
mobile devices, no matter which web browser used, the icon itself as image is
not shown but the purple background is. It seems on mobile devices, the img
tag inside a button tag cannot be displayed. The solution is put the img code
outside, next to the button tag and then adjust CSS code accordingly so the area
of button overlaps the area of image, thus making the image a button. This
meant intensive testing the design and code on the mobile device, as the mobile
mode in Firefox browser do not display how the code is rendered on the mobile
device. Therefore, the main changes altered are tested on the local WP test site,
with FireFox DevTools, to adjust the CSS code by directly manipulating it in web
browser in the Layout section, then upload the front-page.php and page-
omoss-php to the server via FileZilla, and update the theme in WP admin panel
so the server updates the files, then update the browser on the mobile phone —
this checks the actual display and changes. For the desktop adjustments, Firefox
DevTools are enough to test the adjustments.

The new design from cycle 2, on the mobile device:

= MENY = MENY

Karlstads

V&R

Karlstads

V&R

Hej! Stéll tva korta fragor!

O Var ar PHP?

@ PHP &r inte en plats, utan ett
programmeringssprak som star for

M EN BN s s PN .M FM_1

Figure 16 — GCB in mobile mode, cycle 2 design
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oai |

Hej! Stall tva korta fragor!

O 0
~—~ | Fragan... 7

Figure 17 — GCB in mobile mode, cycle 2 design
To summarize the design decisions taken in cycle 2, references in figures above:

e Removed the slide animation; replaced by a chat symbol icon which
appears at bottom-right when the chat boxes are minimized by toggle
button “D6lj”, which clicking on makes the chat boxes re-appear

e Larger input field, font-size and send button with larger send icon to
improve accessibility

e New human user icon taken from company prototype design

e Change of font color to the company-specific #55417D — color changes
applies on all text

e Dividing lines only 1px and color lightgray to suit the prototype design

e Floating box width increased by 17px to nearly all width, to allow more
words on one line in mobile mode

e Ul elements fixed on the mobile device, in terms of size of and space
between elements
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e Mouse pointer changes to a hand symbol when hovering above the
minimized chat symbol, informing the user that it is clickable

e Difference in text weight between the users is more prominent and still
there, with the bot user having bolder text

¢ Increased height of the mobile mode, by 35% to height: 60%

Even after design cycle two, further design adjustments are make in
development cycle 3 albeit no new design is implemented. The result of the
design and chat box can be viewed in appendix G (p. 137). The next subchapter
will construct the code in cycle 1, 2 and 3.

4.3 Developing solution

The first cycle of developing the code for the solutions is substantial, creating
two fully functional chat bots and chat boxes using OpenAl API for its core
function. The second cycle is intensive in development as the first one, and the
third cycle is focused on testing and prompt engineering.

4.3.1 Cycle 1 development

There are many parts that are developed in the first cycle and its two-week
timeframe, after design cycle 1.

First, the API key was generated in the author’s personal OpenAl account, to be
used in the project. The account is configured with a monthly token limit of 105,
then the API does not respond with answers to question via any API calls from
any of the account’s API keys. This limit is set to secure personal finance from
misuse or coding error which may increase the API calls thus taxing the tokens
and cost of using the API.

The API key is tested with Thunder Client using a POST request, sent as JSON
content and the bearer for authorization is the API key. It was successful and
returned a typical ChatGPT message. To summarize the POST request:

Method: POST
URL: https://api.openai.com/v1/chat/completions

Headers:
Content-type: application/json
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Auth:
Bearer Token

sk-N4ChN4zCOEWdfiiT3BIbkFJA3gBkLB3FGx71fd8
Body:
‘model’: ‘gpt-3.5-turbo’
‘max_tokens’: 100,
‘messages’: [{
“role”: “user”,

“content”: “Hello?”

H

The response from the APl is also in JSON format. The message is, from content
property: “Hi there! How can | assist you today?” and it used model “gpt-3.5-
turbo-0301" according to the response information in model property.

Noteworthy are two things: the API key will be deleted after the project is
completed, replaced with the company APl key. The model GPT-4 is only
available for selected developers, not for public use — the author is on the
waiting list to get access to it since middle of March 2023. As of cycle 1
timeframe, GPT-3.5 Turbo is the best model available. If GPT-4 model gets
available in cycle 2 or cycle 3, it will be implemented and tested.

Second, setting up the local WP test website is done. In this case, a previous WP
project from the computer engineering education programme is used, from the
B course “Web Design with CMS”. It is a fully functional corporate website
designed in WP for a fictional local company, having many different pages, own-
developed PHP code and wholly self-developed theme with its custom media
resources, such as own banner image and custom company logotype as well
own CSS code. This website is suitable for developing and testing the web
solutions with no risk as it is local development environment which also has an
online WP site for online testing. Importantly, the file structure is normal for WP
and its themes

The WP site was downloaded from a previous GitHub repository where the site
is stored as a finished version used by the teachers to evaluate the code. Git
command in PowerShell “Git clone https://github.com/Webbutvecklings-
programmet/projekt_vt22-DamjanT1988-1.git” to download the whole WP
site (theme) to a folder in XAMPP’s htdocs in an existing WP folder, then the
database was configured in the WP-config file. It runs using a local environment
powered by Apache server and MySQL through XAMPP. Then database files from
the WP site are then copied and pasted, from a local backup of old XAMPP

-58 -

&



Artificial Intelligence-driven web development and agile project
management using OpenAl API and GPT technology DT140G
2023-06-01
DAMJAN TOSIC

database, in XAMPP’s MySQL folder. Therefore, all the existing users and its
material are in the WP site local environment. To login, the navigation is the
standard URL “localhost/wordpress/wp-admin”, using the Superadmin role.

Third, the PHP client from Packagist for using OpenAl API was installed in the
WP site. Installation is done using PowerShell in VSC and Composer, by
command “composer require openai-php/client” and additional package and
command “composer require guzzlehttp/guzzle”. The following was sent to the
API by visiting the local site and the response is shown in the browser console
by the function console.log(), specifically used in the Header.php:

require_once 'vendor/autoload.php';
Sclient = OpenAl::client('sk-N4ChN4zCOFAfiiT3BIbkFJA3gmBKkLB3FGx71fd8');

Sresponse = Sclient->chat()->create([
'model' => 'gpt-3.5-turbo’,
'max_tokens' =>300,

'messages' => [
['role' =>'user', 'content' => Sinput],

foreach (Sresponse->choices as Sresult) {
Sresult->index;
Sresult->message->role;
Soutput = Sresult->message->content;
Sresult->finishReason;

}

The client is imported by the require once method, specifying the location of
the package via the autoload.php which loads all the packages. The code uses
the OpenAl API client library with the APl key specified and sent as authorization,
saved in variable Sclient. Then the method create() of chat() is called, from the
client, to give an array of options to the chatbot, then save the response from
the bot in Sresponse. The options specify what model to use which is the 3.5
Turbo, and the number of tokens generated in the response (the length of the
response, which can see as number or words). In messages, the role is specified
as well as the content, saved in Sinput variable, all in an array. The create()
method returns an object in the Sresponse containing an array of choices, each
one possible response generated by the chatbot.

Following this, the foreach loop is used to iterate over each choice, then for each
choice, the code extracts index value, and the generated message. This is
assigned to the Soutput variable. Lastly, the FinishReason instructs the loop to
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stop extracting messages. Thus, the message relevant to show is in the Soutput,
shown by logging to console.

Fourth, after having a working functional solution for a chat bot, the next step is
to construct the chat box visually. In order to understand what it must do and
can do, further analysis of the technical and functional requirements is
developed, along with the requirements from the preliminary work:

e All functionality must only be restricted to a floating box which is in-
front of the web page, not affecting any of the websites content, user
interaction with the website nor other functionality — it must be
independent of the website functions and design

e Chat box must be coded in HTML and CSS for its visuals, especially the
animation for sliding in/out at the side, to hide and show itself

e Hide/show button must be activated in JS by an event listener by click
as well as change display text on it from “Délj” to “Visa” and vice versa,
upon click

e Chosen icon images to be converted from JPG/PNG to Base 64 code and
used in HTML img tag, so no images to upload are necessary

e Header.php must contain the OpenAl client code to establish
connection to the API, then the chat box code will be in respective PHP
file and its page, it will be used on, for example front-page.php

e Reload button will be activated in JS by an event listener, triggering a
page reload by location.reload() method

e Limitation of two and three questions respectively will simply be done
by coding 2/3 sections of HTML code each with input and answer
functionality, such as input tag and a dedicated response element with
the id tag of “response” and these will be separated in JS, each having
own dedicated JS code

e Answer and question will be saved in each variable and written to
relevant HTML elements to be displayed as a proper chat with
continuation of chat function and seeing previous question/answer.

e GCB will be implemented in, for example, the front-page.php file as it is
the landing page file where the user first enters the website and where
the GCB is required to be shown; likewise, the FCB will be implemented
on the PHP file for the “About us” page
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e All the HTML, CSS and JS code for GCB and FCB will be located in the
local and relevant PHP file

e The PHP code for the OpenAl API client will only be located in the
Header.php file, it is not needed in each file, as the header code exists
on every HTML page

e AJAX s used for asynchronous API calls to PHP files without the need to
reload the pages, allowing for dynamic user interaction in the chat, as a
real chat window

e jQuery is used to select HTML tags and the modified in JS in various
ways, making it faster to code, with less written code

All the code in the first cycle if developed in three PHP files, in the WP test site:
Header.php, front-page.php and page-omoss.php.

4.3.1.1 OpenAl API client — Header.php

The code for the OpenAl API client connection is constructed in the header file,
as this allows API calls to made from all HTML pages. As in every PHP file, there
is existing PHP code from the WP test site, which is not edited in this
construction — all the new code is at the bottom. The construction focuses on
coding the chat boxes specifically in the existing website and using the OpenAl
API client, thus this report is focusing on the code pertaining to the constructed
web solutions for chat bot and chat box only. The relevant code is:

require_once 'vendor/autoload.php';

if ($_SERVER['REQUEST_METHOD'] === 'POST') {

Sclient = OpenAl::client('sk-N4ChN4zCOFfiiT3BIbkFJA3gxJVmBKLB3FGx71fd8');
Sinput =$_POST['question'];

Sresponse = Sclient->chat()->create([
'model' => 'gpt-3.5-turbo’,
'max_tokens' => 300,

'messages' => [
['role' =>'user', 'content' => Sinput],

Soutput ="
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foreach (Sresponse->choices as Sresult) {
Sresult->index;
Sresult->message->role;

Soutput = Sresult->message->content;

Sresult->finishReason;

}
echo "<p id='api2'>" . Soutput . " </p>";
}
The code works as described previously in the test of the OpenAl API client. It
requires the local library and then checks if a POST request method has been
sent in the server, by the if() method. This check is necessary for constructing
the usage of the API only when the POST method is sent in the HTML form, by
the user sending a question. If there is a POST request, the code create a OpenAl
API client using the APl key and gets the input from the POST request, and sends
it to the chatbot’s APl model “gpt-3.5-turbo”.

Thereafter, the response from the APl is parsed and the output is displayed in
an HTML paragraph p tag with id value of “api2”. The solution depends on the
output being written to HTML from the PHP code, which will be used by the JS
code, targeted by jQuery and with AJAX, in local PHP file (front-page.php and
page-omoss.php) to display the returned message in the chat without reload.

4.3.1.2 GCB - front-page.php

The code for respective chat box is entirely found in respective PHP file, which
is constructed with HTML, CSS and JS code. GCB is entirely in front-page.php. To
be clear in the following code: user 1 refers to the artificial bot user and user 2
refers to the human user.

CODING HTML

HTML code is relatively simplistic using id and class tags to identify the HTML
elements for specific styling and specific functionality. The HTML code is divided
into several parts, each part represents either the user or the bot, and the image
icons for bot and company are converted to Base64-encoded image URL (which
is shortened by cut in the display below), such as:

div id="my-floating-box"
div id="toggle-box">Délj</div

h2>Fraga ChatGPT tva korta fragor</h2

div class="user userl"
img src="data:image/png;base64,iVBORWOKGgo alt="User 1 Favicon"
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classs="favicon"
div id="chatgpt-message">Hej! Vad ar din fraga?</div
div

div class="user user2"
img src="data:image/png;base64,iVBORWOKGgo alt="User 2 Favicon"
class="favicon"
form id="openai-form"
div id="question-input-old"></div
div class="input-wrapper"

input type="text" id="question-input" name="question"

placeholder="Fragan..."
button type="submit" class="send-icon"
svg xmlns="http://www.w3.0rg/2000/svg" width="24" height="24" viewBox="0 -5

25 35" fill="none" stroke="currentColor" stroke-width="2" stroke-linecap="round" stroke-
linejoin="round"

path d="M22 2L11 13"></path

path d="M22 2115 22111 13L2 9L22 2Z"></path

Svg

button
div
form
div

The code above shows two users communicating with each other in a typical
chat application, each having own avatars (icons). In the two div elements at top
contain the container of the chat box and the button for toggling visibility of it
starting as “Dolj” (Hide) as default, both identified with id tags. The container
div element my-floating-box wraps the whole chat box, containing all the code,
interactions and visuals, and the functionality is based off the HTML code. Also
at the top is a h2 element, a heading, informing the user about what to do and
what it is.

The “user 1” element is the bot, by the class tag “user userl”; likewise, “user 2”
is identified in the same way. This classification makes it easy for to separate the
bot and the user, and the bot is seen as a user participating in a chat albeit an
artificial one. Each user has an img tag with its image icon, an alt tag and a class
tag. However, in the user 1 element, there is plain text in a div element and class
tag “chatgpt-message”, as static text hard coded displaying a greet message
“Hej! Vad dr din fradga?”. In next step of the chat, this user 1 element will be
replaced by a div and id “response” to display and save the response from user
1, as:

-63 -



Artificial Intelligence-driven web development and agile project
management using OpenAl API and GPT technology DT140G
2023-06-01
DAMJAN TOSIC

<div class="user userl" id="user1-hidden">
<img src="data:image/png;base64,iVBORWOKGgo alt="User 1 Favicon"

class="favicon">
<div id="response"></div>
</div>
All the output produced from the API will be displayed in the “response”
element, as plain text. The id “userl-hidden” will be used to hide the code until
the user 2 sends the form and received the response from the API, then this
element will be displayed with the response.

Continuing the construct of user 2 element, the form element “openai-form”
contains two div elements: first one for storing the input form question
“question-input-old” and the second for user input and sending the form by a
button. The input element contains type, id, name and placeholder attributes,
with type being form of “text”. Finally, the button element is the type of
“submit” and it is designed by svg code, rather than using an image. The rest of
the GCB has the same code structure but with different id and class values to be
used various functions and styles:

<div class="user user2-2">
<img src="data:image/png;base64, QqcTwP8xb " alt="User 2 Favicon"
class="favicon">
<form id="openai-form-2">
<div id="question-input-old-2"></div>
<div class="input-wrapper-2">
<input type="text" id="question-input-2" name="question-2"
placeholder="Fraga en sista gang...">
<button type="submit" class="send-icon">
<svg xmins="http://www.w3.0rg/2000/svg" width="24" height="24" viewBox="0 -5
25 35" fill="none" stroke="currentColor" stroke-width="2" stroke-linecap="round" stroke-
linejoin="round">
<path d="M22 2111 13"></path>
<path d="M22 2115 22111 13L2 9122 27"></path>
</svg>
</button>
</div> </form> </div>

<div class="user user1-2" id="user1-2-hidden">
<img src="data:image/png;base64, iVBORWOKG.........” alt="User 2 Favicon"
class="favicon">

<div id="response-2"></div>
</div> </div>
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CODING CSS

The CSS for the GCB is in the style HTML element, in the PHP file. For general
usage, the code uses selectors to style specific HTML elements by selecting id
and class, and to animate the visibility of the chat box, and with its about 200
lines of CSS code only a limited amount of it will be displayed in this report how-
ever selected parts will be presented and deconstructed in this subchapter.

Hej! Vad ar din fraga?

& Med en mening: vad ar PHP?

PHP ar en programmeringssprak som
framst anvands far att skapa dynamiska

wehbsidor och applikationer pa servern.

& |Fraga en sista géng...

Figure 18 — screenshot of GCB Ul from cycle 1 (desktop)

The GCB visual result can be view in appendix A (p. 120) for desktop mode and
mobile mode. The selectors used are, with the important properties and values:

Body —for body style. Font-family is ‘Montserrat’ which is the company web-
site’s font.

#my-floating-box — for general box styling.

#my-floating-box.show — for moving the box all the way to right.

.user - this styles the whole respective user element.

.input-wrapper — this styles the container for the input block.

.send-icon — this styles the send button and the icon element inside of it.

#response, #ichatgpt-message — this style two HTML elements for user 1; the
greeting text and the response text.

#toggle-box — this styles the Hide/Show button at the top.
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The #userl-hidden and #userl-2-hidden selectors styles via Display: none; the
local chat block by not displaying the HTML code until certain conditions are
fulfilled which is determined by JS functions. This simply shows a new chat block
with user after a form has been submitted, and is important CSS feature to cre-
ate a realistic chat functionality with Ul. Furthermore, transition property in se-
lector my-floating-box creates the slide animation to and from the right.

19:40

= MENY
Las det senaste om
OSS:

9)
1

Hello world!
april 17, 2023

Welcome to WordPress.
This is your first post.
Edit or delete it, then
start writing!

Hej! Vad &r din fraga?

ol

& damijantosic.se - privat

Figure 19 — screenshot of GCB Ul from cycle 1 (mobile)

For mobile version, shown in figure 19, media queries are used to adjust the CSS
code on smaller screens, less that 600px by @media (max-width: 600px). The
changes done in mobile version are minor, slightly adjusting font-size, padding
and margins to make it easier to use by making the text larger and margin
smaller. One important aspect of the visuals is that the chat box is limited to 25%
of the screen height and positioned at the bottom of the viewport, making is a
relatively small box. The decision was taken to not block the main information
of the website shown on the 75% of the screen, and 100% after the GCB is hid-
den by clicking the toggle button. To adjust the text viewing in the smaller chat
box, overflow-y: auto; is used to scroll through a chat with information longer
than the height of the box.
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CODING JS

All JS code can be found in the script HTML tag and it can be viewed in appendix
C(p. 124). The JS code is comprised of three main functions: two to handle form
submission (“openai-form”), and one document event listener that activates
when document is loaded. These will be constructed below. Note: user 1 refers
to the artificial bot user and user 2 refers to the human user.

First of all, jQuery library is imported via specific URL by the src attribute:

src="https://code.jquery.com/jquery-3.6.4.min.js"

The jQuery method $(document).ready() is used to run several functions after
the document is ready. To start constructing the code, it starts as:

S(document).ready(function() {
S('#openai-form').submit(function(event) {
event.preventDefault();
var user2 = $('#question-input').val();

if (user2 ===""){
return;

}

The function selects an HTML form element with ID “openai-form” as well as
creates an event listener activated when a form is submitted. As per the method
preventDefault(), the event listener prevents the form from being submitted in
the traditional way (page reload) to instead set up a custom function to handle
the submission. Then it selects an input element with ID “question-input”,
where the user writes in the question, and saves the value in variable user2.
Before the code continues to handle the input, it checks if any text is submitted,
if not then the code stops by return, returning nothing, until the user submits a
text message. The code continues, to:

S('#userl1-hidden').css('display’, 'flex');
S('.input-wrapper', ).css('display’, 'none');

var user2 = $('#question-input').val();
S('#question-input-old').html(user2);

S('#response').html('Bearbetar.. Vanta..');

var input = "(Svara primart pa svenska) (hall ditt svar till
max 150 ord)" + $('#question-input').val();

The first line of code above shows user 1, with ID “userl-hidden”, in another
chat block by changing CSS property Display to flex, from none. The “.input-
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wrapper” is hidden by changing the Display property to none, thus hiding the
input field.

Thereafter, saved in variable user2, is the value entered in the input field with
ID “question-input” submitted, done by the val() method. Then the code selects
the element with ID “question-input-old” to set its HTML content to the value
of user2. This saves the user question in an earlier chat block where user typed
in the question.

After user 2 submits the form thus question, the element with ID “response”
creates HTML content by html() method, informing the user 2 that user 1 is pro-
cessing the submitted question with message “Bearbetar.. Vanta..”.

Lastly, it saves the question from user 2 in variable input, along with additional
strings of text which modifies the prompt parameters to what the company
wants the chat bot to answer. For example, it includes the text instructing the
chat bot to answer only in Swedish language. The user input is inserted from
user2 variable, and inserted into the text string by + operator.

The next piece of code communicates with the OpenAl API:

S.ajax({
type: 'POST’,
data: {
‘question’: input
2

success: function(response) {

var message = $(response).find('#api2').text();
S('#response').html(message);
S('.user2-2").css('display', 'inline-flex');

}
1; )

Using AJAX, a POST request is sent to the Header.php, which is rendered with
the current file, to be processed and sent to the APl by the OpenAl API client. It
passes an object with a key of “question” and the value in variable input. If the
request is a success, it extracts text from a HTML element with ID “api2” from
the server response and stores it in variable message. Thereafter, the message
is displayed in HTML element “response”, showing that user 1 has given a reply
to the user 2 question. Lastly, for the form function on submission, the CSS prop-
erty Display changes to show the new chat block for user 2, to ask a new ques-
tion. Hereafter, a new question can be submitted and the same process as
above will be executed, though in a new function with ID “openai-form-2” indi-
cating this is user 2 question number two.
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The main difference between form function above and form function humber
two is following code:

var prevQuestion = $('#question-input-old').html();
var prevAnswer = $('#iresponse').html();

S('#question-input-old-2').html(user3);
S('#response-2').html('Bearbetar.. Vanta..');

var input = "(Svara primart pa svenska. " + "Agera som en chatbot som redan svaret pa

min foljande fraga eller fatt féljande information av mig: " +
prevQuestion + ". Du svarade till: " + prevAnswer + ". Anvand informationen i den nya
fragan om noédvandigt). Min nya fraga: " + user3

To fulfill the requirement for the chat bot saving previous answers and ques-
tions, this must be done manually in code, as the APl does not store answers
and questions from the user 2, thus every question to the APl is a standalone
query. Therefore, the solution is to save the previous questions and answer in
code and send it with the new questions, making the user 1 having knowledge
of chat history for creating a new answer. It is using specific prompt design with
instructions for the Al to achieve this function and required response.

In variable prevQuestion, the content in HTML element with ID “question-input-
old” is saved; and in prevAnswer, the content for previous answer is saved in
the same manor, with ID “response”. Thereafter, the user 2 question saved in
variable user3 is written in HTML element “question-input-old-2” showing the
guestion user 2 submitted and then activate user 1 response by displaying the
message for processing the question. Lastly, the question to be sent to the API
is saved in input, made of hard-coded text string and inserted values from vari-
able prevQuestion and prevAnswer, as well as the user question in variable
user3.

Finally, the main document event listener code is:

document.addEventListener('DOMContentLoaded’, function() {
S('.user1-2").css('display’, 'none');
S('.user2-2").css('display’, 'none');

var floatingBox = document.getElementByld('my-floating-box');
var toggleBox = document.getElementByld('toggle-box');

setTimeout(function() {
floatingBox.classList.add('show');
}, 1000);
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toggleBox.addEventListener('click’, function() {

floatingBox.classList.toggle('show');

if (floatingBox.classList.contains('show')) {
toggleBox.textContent = 'DAolj';

}else {
toggleBox.textContent = 'Visa';

The code uses the DOMContentLoaded event listener to wait for the HTML page
to load completely and then execute the statements. Upon loading the page,
HTML elements with class “userl-2“ and “user2-2” are hidden by the CSS
property and value Display: none. This hides the second question and answer
from user 1 and user 2, and are shown after the first question is submitted and
answered. Thereafter, two variables are created, floatingBox and toggleBox,
saving the HTML elements with ID “my-floating-box” and “toggle-box” — the
first one in the whole chat box and the second is the hide/show toggle button.

Furthermore, the code sets a timeout to delay the execution of the given
function. After the specified delay of 1 second (1000 milliseconds), the “show”
class is added by add() method to the floatingBox element, resulting in the
visual appearance of the box.

Lastly, the event listener for toggleBox element is added which upon clich
toggles the “show” class of the floatingBox element and changes the text
content of the toggleBox accordingly, between “Visa” (Show) and “Dolj” (Hide).
The effect of it makes the GCB slide to and from the right, as shown in appendix
A (p. 120).

4.3.1.3FCB — page-omoss.php

The code for FCB is constructed and functions in the same way as the GCB code,
based off the same code, functionality, and design. Therefore, FCB code which
is new will be deconstructed below. Again, “user 1” is the chat bot and “user 2”
is the human user. These are the additions in the FCB code:

e In HTML and CSS, the user 2 can submit up to three questions (instead
of two). Thus there is more user 1 and user 2 HTML elements with its CSS
properties with its parts such as form submissions fér user 2 and
responses for user 1. It works in the same way as in GCB. To isolate every
user chat block, more HTML elements with CSS properties are created,
in amount of code. In total, there are four HTML elements class
attributes for “userl”, in div tag, including the greeting message; and
three HTML elements with class “user2”.
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e [nJS, FCB has additional functions It has...

a. More of the same code which manages each chat block that
submits the question and display the answer. The code is
adjusted to handle more submissions and answer simply by re-
using the code with specific values for id and class attributes.

b. A total of three “openai-form” functions each activate upon
form submission.

c. Additional code for selecting and storing text from a HTML tag
that contains the relevant information (data) that must be
processed by GPT via API, constructed below:

S('#openai-form').submit(function(event) {
event.preventDefault();
var wrapper5 = document.querySelector('.wrapper5');
var wrapper5Text = wrapper5.textContent;
var user2 = $('#question-input').val();

S('#userl-hidden').css('display’, 'flex');

S(".input-wrapper', ).css('display’, 'none');
S('#question-input-old').html(user2);
S('#response').html('Bearbetar.. Vanta..');

var input = 'Anvand endast denna information (ndmn inte det i svaret) (hall ditt svar till
max 150 ord): ' + wrapper5Text + ' Fragan ar: ' + user2
Upon in any submission of question, the above executes, as in form “openai-
form”. The querySelector() selects “wrapper5” and saves it in variable, then the
textContent extracts the content of the HTML element in the variable wrapper5.
The code then makes various HTML elements visible and hidden by changing
value of property Display. The message for processing is displayed in “response”
element.

The prompt is stored in variable input. Its design contains two literal text string
and two variables with text strings — wrapper5Text and user2. The prompt
structure is more complex compare to the prompt design in GCB, explained:

1. The first text string instructs the Al to only use the specified
information, as well as in parentheses, not to mention the instruction in
response, and to keep the response to a maximum of 150 words:
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'Anvind endast denna information (ndmn inte det i svaret) (hall ditt svar till
max 150 ord): '

2. The specified information is followed as a text string saved in variable
wrapper5Text — all content is extracted from the selected HTML
element, merged with + operator

3. Then the prompt instructs the Al what the actual question is:
‘ Fragan ar:

4. Lastly. The text submitted by user 2 saved in variable user2 is merged
with the + operator

The methodology of prompt creation is based on iteration and trial-&-error. To
understand how the Al responses, many self-tests were made by altering the
prompt composition and content after analyzing the quality of response. The
test ultimately adjusted the following points of prompt interests:

e Amount of words allowed in response. The test included 80, 100, 125,
150 and 200 word limit, while 150 seems enough to make the user
believe the response is substantial enough to cover any topic. The
amount of max tokens also adjusted accordingly, settling at 300 tokens
in the parameter max_tokens. The feedback from customer test was to
not make it too short as to make the user believe there is something
wrong with the chat bot or chat solution, by cutting off the response
abruptly.

e \Various text of instruction to make the Al not self-reflect of the
instruction, and to only focus on the question and answer to the user
satisfaction. For example, instructions were given without parentheses,
it proved less effective to make the Al understand to focus primarily on
the user question and response. Thus implicit instructions are in
parentheses and explicit one is without.

e The test text used if from a generic text about standard paying solution
hard-coded in the HTML element wrapper5Text. Question about the
payment solutions were submitted and the responses in 9 of 10 cases
answered the question satisfactorily.

e Totest the custom memory solution of the Al, for the chat box, in relation
to what the first submission contained, for example, the first question
contained that the user’s car is the color of red, as “Min bil éir r6d” then
in the second submission the text is asking what is the user’s car color
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“Vilken férg dr min bil?” with response after the second submission
being correct stating that the car is red, yet the Al might state this is
slightly different ways such as remarks that the red color is beautiful for
a car, instead of simple “Your car is red”-answer. This makes it sound
more (intelligent and social) human, which is the intent of such chat bots.
Instruction could be set for the Al to give brief albeit rude answers, which
is not desired.

e Time from submission to displayed answer varies due to several factors,
the important being the load on the OpenAl service. It usually takes 2-3
seconds for the answer to be display which is acceptable according to
customer, however the recent two weeks, the answer takes more than
10 seconds. There is no change in the code between these two periods.

The “Reload” button simply is activated when clicked on, via a HTML event
handler:

button onclick="reloadPage()" id="reload">Tryck for att fraga merl</button

It activates following function in JS:

function reloadPage() {

location.reload();

}
Finally for cycle 1, after all changes and adjustments above, the code for the
project and website is committed and pushed to a new branch of the repository
called Cycle-1-code. Albeit the code and its documentation leave a lot to be
desired after cycle 1, though code clean-up is done in the “Delivery” phase.
Furthermore, in all cycles and phases, a README.md file is created with
specification of which files in the repository pertains to the web solutions
developed.

Note: the code in appendix and in example are sometimes formatted to be
suitable for report text, so space available and understanding is at focus;
reflecting part of code deconstructed.

4.3.2 Cycle 2 development

For cycle 2, all code is published in Git-branch Cycle-2-code. Self-testing is done
on multiple areas in the solution: design, functionality, user interface, and Al
response quality. The biggest change from cycle 1 is switching Al model from
GPT-3.5 to the new GPT-4, as the author got invitation during the cycle 2, on 29t
of April, from OpenAl organization to use GPT-4 model with the APl — and the
self-testing is done based on the new model used in the chat boxes. Simply, in
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API| code in the header, the “gpt-4” value is added in “model” property. Based
on testing, the following new functional requirements are added:

e Store the API key in a separate file and not hard-coded in header, for
security reasons

e Improve the prompt to Al, especially in the FCB. It sometimes refers to
itself and what is in the prompt which is designed to do. Furthermore,
the answers from GPT-4 model are different than from GPT-3.5 model, is
it uses the text from prompt in a different way, shown in answers, and it
answers with longer and detailed texts which the prompt in cycle 1 was
not designed to handle as the texts are long. After testing, the answers
seem to return random information, if there is no question or a
submission such as “OK”, however, sometimes, the Al recognized the lack
of questions and asks the human user to provide a question. This
inconsistency in GPT-4 must be solved by a more specific prompt guiding
the Al on how to manage non-questions in submission. Do more self-
testing on the prompt and responses with GPT-4 model

e Use GPT-4 model in the API for future usage and development

e Restructure the HTML and CSS code — remove some parts not used,
change code parts places following the coding standards of logical
comparts. Also, improve the variable names which includes inside the
prompt

e Add atimeout function for GCB and FCB that informs the user when it is
taking longer than usual time to get answer — about 20-40 seconds. Text
such as “It is taking longer than usual for the answer to be generation by
the Al... Please wait..”. As the answers take a relatively longer time to
display with GPT-4 model, this is needed. The timeout should appear
after 15-20 seconds based on testing. Why the response time has
increased is unknown. The reason might be heavier loads on the API by
increased usage world-wide in the last weeks.

e Add proper error management function in the AJAX function, that
responses if server is timed out or taking too long to answer

The first requirement to be addressed is the GPT-model and its APl key which
are in the Header.php file. To increase the security of the API key, it is stored in
a separate file and imported to the header file to be used. A new PHP file
config.php is created and following added to it:

define('API_KEY', 'sk-N4ChN4zCOFAOvgEWdfiT3Blbkgx)VmBkLB3FGx7Ifd8');
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In the header file, the API key string is simply replaced by “API_KEY” constant,
imported by require, as:

require 'config.php’;

Sclient = OpenAl::client(AP1_KEY);
In the Header.php, the code is structured, and comments are added, in addition

to the API_KEY import from config.php, as well as the model change to gpt-4 in
the client chat function:

[/*¥***% MAIN CHAT BOX CODE *****/
//Path to the OpenAl PHP library
require_once 'vendor/autoload.php';
//Include the config.php file

require 'config.php’;

//Start the session
if ($_SERVER['REQUEST_METHOD'] === 'POST') {
//Save client to variable
Sclient = OpenAl::client(API_KEY);
//Save input to variable
Sinput =$_POST['question'];

//Send the request to the API
Sresponse = Sclient->chat()->create([
'model' => 'gpt-4',
‘max_tokens' => 250,
'messages’ => [
['role' =>'user', 'content' => Sinput],
L 1)
//Clear the variable
Soutput ="
//Loop through the response
foreach (Sresponse->choices as Sresult) {
Sresult->index; // 0

Sresult->message->role; // user
Soutput = Sresult->message->content; //content of the message
Sresult->finishReason; // 'stop' }
//Print the output
echo "<p id="api2'>" . Soutput . " </p>"; }
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Furthermore, it was decided to limit the tokens from 300 to 250, as the answers
were deemed too long from the self-testing done. The GPT-4 model has the be-
havior of writing more than GPT-3.5, observed by all self-testers.

For the below section, note that the added and adjusted code will mainly focus
on GCB code, as it is the same code in terms of style, functions, algorithms, and
structure used between GCB and FCB.

CODING HTML

The code for HTML for user 2 is presented here, after two iterations of it, while
the entire HTML code (for GCB) after cycle 2 can be viewed in appendix D (p.
126):

<l--HUMAN USER-->
div class="user user2"
img src=" data:image/png;base64,iVBORWOKGgoAAAgAAAAASU
VORKS5CYII=" alt="User 2 Favicon" class="favicon"

form id="openai-form"

div id="question-input-old"></div

div class="input-wrapper"
input type="text" id="question-input" name="question"

placeholder=" Fragan..."
button type="submit" class="send-icon"></button

img src=" data:image/png;base64,iVBORWOKG ORK5CYII="

alt="User 2 send image" class="send-image" img

div
form
div

The structure for user 1 is fundamentally the same as for user 2, with less
elements and code, as user 1 only must display its icon and the response from
the API. Hence the focus is on user 2 for having more elements, complexity, and
importance to the overall chat function. However, both user 1 and user 2 has
similar functions using HTML id tags, specifically the “hidden” class names for
user 1 and 2 chat blocks after the first submission, going from hidden to block

(show).

The changes made in cycle 2 for user 2, in GCB and FCB are...

e Removed the SVG element for the send icon and replaced it with a
separate img tag and image made with Base64 code.

e Code for send icon is moved from inside of the button element to next
to it because in mobile devices, the current variant of image type did
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not show at all. This is adjusted in CSS code to have the same design
and touch surface over the button to activate the click in the event
listener.

e Previous user icon image is replaced by a new one, designed by the
company.

e All Base64 is technically in one line albeit it is a very long code line.
CODING CSS

Following the changes in the HTML code, the CSS code got additions and many
adjustments of values and modified properties including new properties. The
entire CSS code finished after cycle 2 can be viewed in appendix E (p. 128).

In general, the CSS code was restructured several selectors to one block of prop-
erties and values, for each HTML user chat block, for example: #response {...} to
#response, #response-2{...}.

The main addition to CSS code in cycle 2 is the styling of the chat symbol and
removing the slide transition from the right:

#toggle-symbol {
position: fixed;
bottom: 12px;
right: 12px;
width: 10%;
cursor: pointer;

#toggle-symbol.show {
display: block;

}
The additional toggle button is the toggle symbol of a chat icon, which replace
the slide and the hidden chat box, being fully hidden. The chat symbol is fixed
at the bottom right with 12px respectively. It also shows a pointer when mouse
is hovering on the chat symbol. The transition property in selector #toggle-box
is thus removed, and the chat box disappears when toggled. Then #toggle-sym-
bol.show is shown by implementing Display: block in the code. Another addi-
tion is the new icon image for the send icon and its placement above the button
element that is styled with selector send-icon (code from mobile media query):
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/*ICONS AND IMAGES*/

.send-icon {
cursor: pointer;
margin-left: -15px;
z-index: 999;

}

.send-image {
width: 50px;
height: 40px;
margin: -1px;
margin-left: -65px;
background-color: #55417D;

border-radius: 6px 6px 6px 6px;

position: relative;

The selector send-icon is positioned on top of send.image s trough the z-index
property, as well as showing a hand while hovering above the click zone, by cur-
sor: pointer. The image is adjusted by property margin-left: -65px to position
itself correctly. Thus, when the user clicks on the icon send image, the user acti-
vates the button event listener and sends the submission.

In terms of usability and accessibility, the purple color and the size of the send
button increase the contrast for color-blind users and it makes it easier users
with movement problems to press the button. Equally, the larger size of the in-
put field with large font-size further makes it more accessible, both for desktop
and mobile.

CODING JS

For the JS code, it has not changed in general structure from cycle 1. The funda-
mental functions and algorithm flows are the same for submission handle and
the event listeners. In appendix F (p. 134) is the JS code for cycle 2. The submis-
sion algorithm flow for GCB in figure 20 on next page.
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if empty
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Callback

sUCCess?

End submission

Figure 20 — fundamental submission algorithm flow chart for GCB

In the figure above, the algorithm for submission starts at when user clicks on
the send button thus submitting the form. The text string is saved in variable;
before it a timeout is started to display a message. It then checks if the string is
empty, which it will return nothing if that is the case. When the string is filled,
the CSS and HTML is changed to show user 1 responding. Then the prompt with
guestion is saved in input and sent to AJAX request to API, if the callback is there
then it gets the response from API in HTML tag. If not, error messages are
printed, or the success message is printed as the answer from API. Then the
algorithm ends.

In the GCB, this algorithm can be used up to two submissions (before need to
reload the page), while it is up to three submissions before reload button can be
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activated in the FCB. The submission algorithm for the FCB contains two
additional parts for selecting and saving the text content for the HTML element
in variable, used in prompt to give data for which the Al will use in its response:

Submission
%{).submit()

Callback
SUCCess?

End submission

Figure 21 — fundamental submission algorithm flow chart for FCB

In terms of document event listeners, for both GCB and FCB, the addition in
cycle 2 is focused on the chat symbol:
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S('#toggle-symbol').css('display', 'none');

var toggleSymbol = document.getElementByld('toggle-symbol');

toggleSymbol.addEventListener('click’, function() {

S('#my-floating-box').css('display', 'block');

S('#toggle-symbol').css('display’, 'none');

1);
Upon loading the document web page, the chat symbol will be hidden by prop-
erty and value keys Display: none in selector #toggle-symbol. The addEventLis-
tener() is added to the selected ID in toggleSymbol, listening for a click event on
the HTML element.

All the below added functions are added for in GCB and FCB, and in all AJAX
functions. The next requirement to address is the timeout function for informing
the user when the Al and API is taking longer than usual to return an answer.
The following code is created:

var timeoutMessage = setTimeout(function() {
S('#response').html('Just nu tar det lite langre tid for Al att svara. Vanligen vénta..");
}, 20000);

Declared variable timeoutMessage is assigned a setTimeout function to it, and
in the function, there is a jQuery selector for #response to add HTML text string.
This will execute after 20 seconds, or 20 000 milliseconds. To make sure that the
response is displayed after the 20 seconds, the following code clears the timeout
message, put in the success call-back function of the AJAX calls to API:

clearTimeout(timeoutMessage);

The next requirement is to add error handling in the AJAX call function, a call-
back function, after success function:

error: function(jgXHR, textStatus) {
if (textStatus === "timeout') {
S('#response').html('Al:n fungerar inte just nu.<br> Férsok lite senare..');
}else {
S('#response').html('Det uppstod ett fel vid anslutning<br> till APL.");
}

The error function takes two parameters: jgXHR and textStatus. The first one a
jQuery XMLHttpRequest object that represents the response of the request. It
contains information about the request and the error. The second one is a string
that describes the status of the request, such as 'timeout’, 'error’, 'abort’, 'par-
sererror', or 'notmodified'. Using if statements, it checks is the call-back is
“timeout”, and then displays a text string in #response informing the user of the
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error related to timeout, and if other error occurs a different albeit general error
messages display, informing of an error in connection.

The code has been adjusted in several ways; in functions and styles, in markup
code and added comments, to make the Ul make suitable per the requirements
and design sketch.

PROMPT DESIGN AND API TESTING

The self-testing revealed changed Al behavior using the newly accessed GPT-4
APl model regarding to character of generated responses. Not only this, but the
responses have also got longer to receive, comparing the responses generated
in 2-5 seconds in cycle 1 to 20-30 seconds in cycle 2, however this increase of
response time includes when using previous GPT model GPT-3.5-Turbo.
Therefore, further testing in Thunder Client is done, to see if it is a cause of the
local code and client or directly attributed to the API performance.

After testing the APl by Thunder Client with the same parameters as at the start
of the chapter, it generated a response in a few seconds, using model gpt-3.5-
turbo. Also, changing the model to gpt-4 generated a response in equal amount
of time. It is also observed that increasing parameter max_tokens from 20 to
200 increase the response time by two and three times, to 7-11 seconds.
Therefore, it was tested in the solution to decrease number of tokens from 300
to 10, which drastically decreased the response time to 3-5 seconds. Therefore,
the new max_tokens value is set to 65 and the prompt is adjusted to limit the
response to 50 words instead of 150:

var input = "(Svara primart pa svenska) (hall ditt svar till max 50 ord)" + user2;

These two changes have reduced the response time more than by half, to 9-10
seconds. More specifically, by Network diagnostic in FireFox DevTool, to 9 000-
10 000 milliseconds. It is at 20 seconds the message informing the user that the
Al is taking longer than expected appear thus it is reasonable time. Testing of
the response time will be done in cycle 3, to see what is acceptable and the
length of the responses as well will be tested specifically. The API test used the
same API key, the key used in cycle 1 as well as the test is done both one local
WP test site and the online test site. For reference, the local test WP site loads
in 4 seconds upon refresh.

What is tested and observed by the self-testers in tests:

e GPT-4 model follows the prompt commands better than GPT 3.5. For
example, writing a question in English got a response in English. With
GPT-4, the same question generated a response in Swedish, as the
prompt design command
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e GPT-4 writes more than GPT-3.5 in general, even to simple question or
even it gives an answer to a non-question such as “OK”, writing about
completely unrelated subjects and fills the max tokens limit.

e New API keys used in the solutions generate responses 50% slower, than
existing (older) APl key even if this key is used on multiple platforms such
as VSC. Also, using the same API key for the OpenAl account and
ChagGPT to power the APl will increase the response time by 30-50%

This limitation regarding time and max tokens might cause a problem for the FCB
which require long explanations in its answers regarding important topics.
However, in FCB, the response times are 5000-7 000 milliseconds which is
considerably faster than in GCB. This is not a surprise. The FCB primarily does
not generate new information, it is only tasked by prompt design to analyze the
input data and formulate an answer based on the data. Even so, the FCB is
directly restricted to give long and detailed answers due to the max_tokens limit
below value of 100. In this case, the data input is not complex not complicated
so a word limit below 100 works. It is also preferable for the Ul experience to
give more straight and direct answers on direct questions.

The deeper testing and design of the prompts design and user
interface/experience will be focus on cycle 3 — it requires outside feedback to
further the design.

4.3.3 Cycle 3 development

For cycle 3, aside from all code is published in Git-branch Cycle-3-code,
developing is done along with testing of various parts — GPT models, API
performance, prompt design and performance, and user interface (also user
experience in some extent). With prototype solutions finished, the user testing
can start as well as the prompt testing. Thus, the requirements for this cycle are:

e Test the user interface and experience by external testers
e Test and design more advanced prompts

e Test and validate the HTML, CSS and JS code; restructure the code
according to coding standards set;

First, external user testing is done for fast feedback from the two solutions,
based on the published WP test site accessible through the web. The company
chose five of its own previous trusted clients of the ChatGPT education to do a
brief test and give first-hand feedback of the usage. These already have used
ChatGPT at least once. To make this a user test, following questions were created
with the company, to then ask the testers (translated to English):
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1 - What is your first impression of the chat box?

2 — Can you use the chat box as using the original ChatGPT?
3 — Are you satisfied with the answers from the chat bot?

4 - Are you satisfied with the performance of the chat box?

5 — Does the chat box motivate you to use ChatGPT or buy the
education service?

6 — How useful is this chat box for you?

7 — What can be improved or changed? Are there any problems
using it?

The company sends an email to testers with:

a. Introduction and instruction about the test. The instruction is to
use both of the chat boxes for a few minutes each, then read the
qguestions. The instruction states that the test can be done
anytime on any device within 48 hours

b. Link to the test website link www.damjantosic.se (the testers are
informed that this is the developer’s name and domain)

c. The above seven questions with instruction to consider these in
feedback

d. Option to give feedback with phone call, audio file or in writing

Note: this is not a functional test; it is a general usability and accessibility test as
well as a Ul/UX test.

Based on the feedback on the tests, and the company’s revision after receiving
the user feedback, these are the new requirements:

e Chat boxes will be published next week in, Delivery phase on dedicated
company web pages for respective chat box, primarily for demonstrative
use to selected visitors and customers (to start with) — not on the landing

page
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e Toggle button needs to be of a discrete color and discrete nature, to
follow more the company design sketch from cycle 2, and make it slightly
smaller

e Boticon in FCB needs to be removed, as it is the OpenAl logotype. This
will be replaced by the design sketch logotype, as user feedback was not
sure if the OpenAl logotype meant that OpenAl company answered
guestion about ImagineX AB. In GCB, the bot icon will still be OpenAl
logotype as the user us communicating with OpenAl

e User and bot icons needs not to be in circle, especially the user icon. The
circle cuts off the icon. It will have a square shape with softened edges

e Adjust user icon to look like the icon from design sketch with the pink
background

e Adjust the pixels to have the same dimensions and layout as in design
sketch — to achieve a “pixel-perfect” CSS coding from design sketch

e Increase the size of placeholder font-size in mobile mode

e Improve the welcoming text in each chat box, to be more informative
and explain the purpose of the chat box

e Increase the height of chat boxes in mobile mode so more text and chat
can been seen — to about half of screen size

e Decrease the response time — it was noted by all testers that response
time should be improved by a lot

e Increase the text length of answers or better management of answers,
as majority testers noticed that text was cut off in the middle of answer

e Chat boxes need to be further from the bottom and increase in height

First thing to address is the design of the chat boxes which are adjusted to the
new requirements, viewed in figure 22 below:
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= MENY

Hej! Vad éar din fraga om
utbildningen?

Q Hur manga siffror &r OCR?

OCR-numret bestar av 2-25
siffror.

=2 ‘ Fraga igen...

Figure 22 — in mobile mode, cycle 3 FCB

Noticeably, the height of the chat boxes is now set to 60% of the screen with
height: 60% in mobile mode; 45% in desktop. The design is adjusted to the pixel
according to the design sketch and the company’s direction. Furthermore, the
icons are changed as well as the font-sizes increase by 2 pixels to be more
accessible. The send button remains large for accessibility reasons even if the
button icon is much smaller in design sketch.

To move on regarding the prompt testing, these are the prompts used in the
user testing for GCB and FCB (prompts written in Swedish):
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GCB prompts

//Submission 1
var input = "(Svara primart pa svenska) (hall ditt svar till max 50 ord)" + user2;

//Submission 2
var input = "(Svara primart pa svenska. " + "Agera som en chatbot som redan svaret pa
min foljande fraga eller fatt féljande information av mig: " +

prevQuestion + ". Du svarade till: " + prevAnswer + ". Anvand informationen i den nya

fragan om noédvandigt). Min nya fraga: " + user3;

FCB prompts

//Submission 1
var input = 'Anvand endast denna information (ndmn inte det i svaret) (hall ditt svar till
max 150 ord): ' + wrapper5Text + ' Fragan ar: ' + user2;

//Submission 2
var input = "(Svara primart pa svenska. " + "Agera som en chatbot som redan svaret pa
min foljande fraga eller fatt féljande information av mig: " +

prevQuestion + ". Du svarade till: " + prevAnswer + ". Anvand informationen i den nya
fragan om nédvandigt). Min nya fraga: " + user3;

//Submission 3
var input = "(Svara primart pa svenska. " + "Agera som en chatbot som redan svaret pa
min foljande fraga eller fatt féljande information av mig: " +

prevQuestion + ". Du svarade till: " + prevAnswer + ". Anvand informationen i den nya

fragan om nodvandigt). Min nya fraga: " + user4;

The variables user2, user3 and user4 contain the text which was submitted by
the human user; an input contains the actual prompt sent with API. Note that
user input cannot be an empty string, and Wrapper5Text contains the data
about the education; variables prevQuestion/prevAnswer are string values
from previous submission. It is important to understand that these test were
done with max_tokens value of only 65 and using gpt-4 language model. Even
so, the response time from submission to displayed answer is between 10 000
and 15 000 milliseconds — perhaps refactoring the code in Delivery phase might
increase performance. The testers did not notice any disconnection to the API
while using it — they always got answers and knew to wait long time (20+ sec-
onds) as indicated by the chat message to wait extra time (when 20+ seconds
processing answer).
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To address the premature off-cutting of answers that happened in the FCB due
to instruction in prompt to keep a max response of 150 words instead of the
optimized 50 word, as in GCB. Even so, GCB also display off-cutting.

25 tokens are added — 95 tokens in total to allow for longer responses and longer
response times to about 16 000-19 000 milliseconds, below 20 seconds which is
acceptable for the self-testers; and 10 more words are added in instructions.
Therefore, the new, more advanced prompts are (still in Swedish), with focus on
not cutting answers but still being informative:

//Submission 1

var input = "(skriv som en kortfattad person med trevlig ton) (svara primart pa svenska)
(hall ditt svar till max 60 ord i langd och avsluta mening innan 58 ord ar nadd) (svara end-
ast pa fragan)" + user;

//Submission 2

var input = "(skriv som en kortfattad person med trevlig ton) (svara primart pa svenska)
(hall ditt svar till max 60 ord i langd och avsluta mening innan 58 ord ar nadd) (svara end-
ast pa fragan)" + "agera som en chattbot som redan svaret pa min féljande fraga eller fatt
foljande information av mig: " +

prevQuestion + ". Du svarade till: " + prevAnswer + ". Anvand informationen i den nya
fragan om nédvandigt). Min nya fraga: " + user3;

After self-testing, the responses in GCB do not cut off the answer, with parame-
ters of max_tokens at 95 and prompt instruction to keep it at maximum 60
words and additional instruction to not cut off a sentence after this word limit.
This works submission 1 and 2 as well as it displays an answer below 20 seconds.
In the new, more advanced prompt, several parts are added, instruction the Al
to..

e Assume a role, which is of a “brief person”
e Assume atone, as “pleasant”

e Hold a more specific word limit at maximum 60, with advanced instruc-
tion how to manage sentences and doing it at a secondary word limit at
58 words to have buffer to mistakes, and this connects implicitly the max
token value of 95

e Act like a chat bot (as it may act too much like a human e.g. write too
much or about irrelevant topics) that knows previous questions/answers
in the local chat

e Only answer directly to the user question
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The advanced prompt engineering for FCB is more complex, as it operates based
on input data and has an explanatory goal which often means longer answers if
the data is complex. Luckily, the information about the education is short, direct,
and uncomplicated which is the case for most FAQ web pages, nevertheless, this
prompt is created to handle complex data input:

//Submission 1

var input = 'Anvand endast denna information (namn inte det i svaret) (skriv som en hjalp-
sam men kortfattad person med trevlig ton) (svara primart pa svenska) (hall ditt svar till
max 60 ord i langd och avsluta mening innan 58 ord ar nadd)" : ' + wrapper5Text + ' Svara
endast pa denna fraga och inget mer: ' + user2;

//Submission 2/3
var input = "(skriv som en hjdlpsam men kortfattad person med trevlig ton) (svara primart
pa svenska) (hall ditt svar till max 60 ord i langd och avsluta mening innan 58 ord ar
nadd)" + "Agera som en chatbot som redan svaret pa min foljande fraga eller fatt féljande
information av mig: " +

prevQuestion + ". Du svarade till: " + prevAnswer + " Anvand endast denna information
(ndmn inte det i svaret) : " + wrapper5Text +

". Anvand informationen i den nya fragan om nédvandigt. Min nya fraga; svara endast pa

denna fraga och inget mer: " + user3;

For a more complex chat such as FCB, the prompt must be more direct and
stricter, with the following additional and changes instructions in the prompt:

e Asin GCB, new word limit and advanced sentence management pertain-
ing to the word limit

e Insubmission 2 (and 3), the prompt has several additions more than GCB
prompt, as:

a. ltinstructs the person to not only be brief but helpful. Using only
helpful might cause the Al to write more than necessary thus ex-
ceeding the word limit

b. Itis more explicit in instructing to only answer the question, add-
ing “nothing more”, as the answers tend to incorporate more
from the data then relevant to the question, adding irrelevant in-
formation

e The self-testing and engineering of the prompts included GPT-3.5 Turbo
(called GPT-3.5) language model. These are the findings based on above
advanced prompts; numbers summarized in figure X in a table:
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e In GCB, GPT-3.5 takes 9-12 seconds to respond while GPT-4 takes 15-18
seconds. GPT-3.5 is about 50%-70% faster.

e In FCB, GPT-3.5 takes 7-10 seconds to respond while GPT-4 takes 14-16
seconds. GPT.3.5 is again much faster — up to 100%.

e In FCB, the response time for submission 2 and 3 can be around 5 sec-
onds depending on the question. This is the case when the questions are
very specific about the data or about previous question. However, open-
ended questions have the typical response times. In these submissions
and questions, GPT-3.5 is up to 83% faster.

GPT-3.5 GPT-4 CHANGE

LOCAL TEST (seconds) (seconds) (percent)

GCB subm. 1 & 2

9-12 15-18 50-67
FCB subm. 1

7-10 14-16 60-100
FCB subm. 2 & 3 ol v -
Open-ended Q. : :
FCB subm. 2 & 3

5-6 9-11 83

Data-specific Q.
Figure 23 — table of GPT-3.5 Turbo versus GPT-4 locally

All the tests are done in the local WP test site; therefore, the numbers are more
stable between test and is not directly dependent on the web host in the online
WP test site thus the API performance numbers are isolated and more reliable.
Test questions asked as such as “Vad ar PHP?”, “Vad ar OCR?” “Vad fragade jag
om i foregaende fraga?”, “Hur mana siffror har OCR?”. The bot is trained on a
FAQ data about Klarna standard payment which in in the selected HTML ele-
ment. The following is from the online WP test site:

GPT-3.5 GPT-4 CHANGE

NLINE TEST
ONLINE TEST (seconds) (seconds) (percent)

GCB subm. 1 & 2

6-8 16-18 110-160
FCB subm. 1

8-9 14-15 67-75
FCB subm. 2 &3 4-6 14-15 150-250
Open-ended Q. . : :
FCB subm.2 &3

4-6 10-11 83-150

Data-specific Q.

Figure 24 — table of GPT-3.5 Turbo versus GPT-4 online
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It seems that GPT-3.5 works 50-100 % faster in online environments than in local
environments yet GPT-4 shows slightly faster response. However, typically,
asking about previous questions gives answer in only 4-6 seconds local and
online environment.

GPT-3.5 is in raw intelligence inferior to GPT-4 which is noticed in the quality of
response and how it interprets and follows the instructions in the prompts. It
does not follow the advanced prompts instructions in parentheses to keep the
word limit and sentence, which GPT-4 did, therefore, the instructions in FCB
were revised about the word limit to be direct and explicit, instead of being in
parenthesis. Furthermore, the GPT-3.5 seemingly has difficulty only using data
provided in the prompt input, to generate its answer, unlike GPT-4 which
understood it with simple prompt.

Testing strongly suggests use of GPT-3.5 model for its chat bot to have relatively
pleasant and reasonable user experience as most users of chats are not used to
answers taking 20-40 seconds to appear. This gives bad impression of ChatGPT
which leads to decrease in sales.

4.4 Delivery

The company approved the design, user interface, functionality, and prompt
quality (Al responses). To summarize what is delivered to the company:

e Inservice: two chat boxes that give visitors on company website easy
and fast way to try ChatGPT Al; also get answers about its own
education

e In design: two user-friendly, interactive and stylish chat boxes, adapted
for desktop and mobile

e In functionality: chat boxes taking input from user and submitting it to
chat bot, to show advanced and relevant answers; chat bot remembers
previous question/answer; error management displayed in chat;
minimize function of the chat box

e A choice between two Al language models: GPT-3.5-Turbo and GPT-4
along with testing results and performance documentation the
difference in models and chat bots

e Optimized Al-chat performance by engineering advanced prompts and
tests, as well as adjusting API values such as max_tokens
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e Custom-made advanced prompts for company’s usage and
requirements

e Optimized, full code for the OpenAl APl and the chat boxes/bots,
accessed by dedicated GitHub repository with branches

e Professional HTML, CSS, JS and PHP code with clear logical structure
and comments, adapted to WP environment and Themify

e Published chat box solutions on the company website

e Published project report explaining all the technical details, including
project methodology, and gives deeper understanding of the OpenAl
GPT and OpenAl APl in relation to modern web development and web
design

The company is overall pleased with the solutions delivered and appreciate the
experience from the custom project form and its execution. Regarding the
project report, only a first draft will be delivered at the end of the phase. From
the feedback, the company is pleased with the documentation in the report and
especially appreciate the detailed subject information.

The final report version will go through a peer-review and will be officially and
formally published during Summer of 2023.

4.4.1 Code refactoring and validation

The HTML and CSS code from cycle is validated by official validation services.
However, there are no validation services for JS and PHP. To get these validated,
CodeGPT (using GPT-4 model) was instructed to validate the codes with
instruction “Validate the code” which is high-lighted in VSC. It suggested one
minor change in the PHP code for the API client in the header section and
approved it working correctly. Likewise with the JS code, CodeGPT writes “The
code appears to be correct and well-structured”.

Overall, the feedback from GPT about the code is highly useful and it is always
constructive even if the question is direct and limited to validation. This allows
and junior developer to construct the code on a senior basis as the GPT often
does analysis as a senior developer in the specific coding language.

Here is proposed refactoring of all cycle 3code in the project, which can be found
in the Git branch Refactor-code. The GPT-4 model recommends following
changes to the GCB/FCB code, using CodeGPT:
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1. Remove duplicate classes — only have "userl" and "user2", instead of

CSS

IS

"userl", "user1-2", "user2", "user2-2". This simplifies the CSS
stylesheets and makes the code easier to manage.

Replace the div tags used for text with p (paragraph) tags — it is a more
semantically correct tag for containing text.

Ensure that all img tags have an alt attribute — it improves the
accessibility of the website.

Groupe the chat sections under a section tag for better semantic
structure

Groupe similar properties — wherever the same style was applied to
multiple selectors, those selectors were grouped together.

Remove duplicate classes — the .input-wrapper-2 class is removed as it
had the same properties as .input-wrapper. Both #question-input and
#question-input-2 should be styled using the same selector, as well as
#question-input-old and #question-input-old-2.

Simplified selectors — when a style applies to all elements with a certain
class or ID, apply one on many HTML elements. For example, .boticon
and .usericon are styled with the same width and height properties.

Refactor the two form submit handlers into a single function
handleFormSubmit that takes parameters to customize its behavior.
This eliminates a large amount of code duplication.

Simplify the error handling inside the AJAX call. Instead of repeating
the line $(responseld).html(...), It is used a ternary operator to set the
errorMessage based on the value of textStatus, and then just call
S(responseld).html(errorMessage) once.

In the event listeners for DOMContentLoaded, it is used a single jQuery
selector to hide multiple elements at once. This reduces code
duplication.
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4. Simplify the handling of the toggleBox and toggleSymbol click events.

5.

6.

Instead of explicitly setting display to 'none’ or 'block’ for #my-floating-
box and #toggle-symbol, it can be used jQuery's toggle() function,
which automatically switches between these states.

To avoid hardcoding selectors in multiple places, it has introduced
parameters for the function handleFormSubmit — it makes the code
more maintainable and easier to adjust if the HTML structure changes
in the future.

Do not use var for variables, but const and let.

4.4.2 Solutions implementation

Implementation means to test the solutions on an online WP site similar as the
company WP website — possibly get a copy of the actual theme from the
company by simply downloading it from company FTP service. To test the
implementation before delivery, a mock-up website is created by switching
theme to Themify Ultra and creating a Child theme, as this what the company
did and use.

The production size, including all folders and files, is 2 megabyte which makes it
extremely light weight solution. The process of implementing solution is
straight-forward, taking about 10-15 minutes:

1.

Using Filezilla, these files are transferred to root of Themify Ultra in
wp-content/themes/themify-ultra:

a. Vendor folder — contain all the packages
b. Config.php — contain the code for API key
Code for the OpenAl client is pasted at the bottom of the Header.php.

Two files were created: page-aichat.php and page-fagchat.php by
copying the original page.php.

Paste the full HTML, CSS and JS code of GCB and FCB into the end of
respective file.

a. The file size of the GCB will be 150 kb bigger and for FCB 315 kb
bigger due to the extra code and Base64 code.

In WP admin panel, in Pages/Add pages, create two new pages and
modify their slug value to the suffix after the files: aichat and
faqchat respectively.

-94 -



Artificial Intelligence-driven web development and agile project
management using OpenAl API and GPT technology

DT140G

2023-06-01
DAM]JAN TOSIC

6. Modify value for selecting the HTML element to get data from the
page, to class value module in FCB. It is the default class for the whole

page content

After a follow-up testing on the mock-up WP site, minor adjustments to CSS
values had to be made to offset the Themify CSS disruption of original design.
This adjusted code is published in the Delivery-code and the Delivery-code-
production branch. The latter branch contains only the above-mentions files.
The README.md file in each branch has a quick installation guide.

Damijan Tosic

Bilen med marke Volvo ar réd
Damjan &ar 181 cm lang.
Hur betalar jag?

Genom att loaaa in pa ditt Klarna Konto

Hej! Vad ar din fraga om
utbildningen?
©  Hurlang & Damjan?

o

E Damjan &r 181 cm lang.
O  Vilket mérke har bilen? Farg?
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E Bilen ar en rod Volvo.

13:17 i

)
'

G

g { Fraga igen...

8 damjantosic.se
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Damijan Tosic

Bilen med mérke Volvo ar rod

Damjan &ar 181 cm lang.

Hur betalar jag?

Genom att logga in pa ditt Klarna Konto. Betala
direkt, schemalagg dina betalningar, betala pa
forfallodatumet eller betala din order med
delbetalningar.

HUR BETALAR JAG MED MITT
KLARNA-KONTO?

1. Gatill Alla kép for att
2. Navigera till képet/den ordern du vill betala

3. Tryck pa Betalningsalternativ och 6lj

anvisningarna
FOREDRAR DU ATT BETAL
MANUELL BANKOVERFORI

SAKER DU KAN GORA

& damjantosic.se ¢

m O

0

Figure 25 — FCB solution on WordPress and Themify Ultra online,
iPhone 12 Pro mobile in Safari

Furthermore, in the online WP site, the administration has several advanced and
common plugins installed such as for backup, SEO, and maps. This shows that
the solutions have no conflict with the WP plugins.

Following the steps above, an unsuccessful solutions implementation in GPT
Utbildning website was done. The issue is the web host PHP server version is
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8.0.28 while the dependencies such as OpenAl API-PHP client requires PHP
server version 8.1.0 to run. Trying to downgrade the PHP client to lower version
does not work as all versions require 8.1.0. Therefore, the only solution is for the
company to update the PHP server version. Because of this issue, it is added in
that the solution requires PHP server version 8.1.0. Then, after the company
updated, the solution worked as planned and is in online WP mock-up site which
were running 8.1.0 or higher from creation of it.

Another issue implementing it on live company website is the toggle box button
text is larger than specified due to values 1.3em adjusting to website standard.
Even at this time, CSS code must be adjusted despite testing it on a technically
same website. Other CSS properties in the toggle box had to be adjusted by
pixels to make it look per the design. It took about 10 minute-work.

The company decided to selectively share the solutions, yet which is why it is
not published in the landing page, and publishing on the landing page will occur
when the time is decided to officially launch the chat bots in the ecosystem of
the company. For example, initially, selected customers will gain access to the
pages, especially Al chat, to test ChatGPT without the hassle of creating a
OpenAl account.
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5 Results

The results of the project are two-fold. Firstly, ImagineX AB now has an
interactive GPT-driven chat service embedded within the ChatGPT Utbildning
website. Secondly, the company have gained significant experience and
understanding in incorporating Al-driven technology within the web
development process within an agile framework. The project has reached all
goals and solved the problems stated.

5.1 Integration and implementation

The primary objective of the project was to develop, integrate and publish a chat
service driven by OpenAl APl and GPT technology into the live ChatGPT
Utbildning WP website. This means creating user-friendly chat interface that
would facilitate interaction between website visitors and the chat bot driven by
APl and GPT. The integration was successful. Visitors can interact with the chat
bot, receiving responses in a reasonable timeframe. This direct interaction with
the chat bot provides visitors with a first-hand experience of using ChatGPT —
the GCB chat box. Moreover, the second chat box is optimized and made for
answering questions about a local topic, like FAQ, can successfully inform the
visitor via chat about the education and the company in the same way as
ChatGPT — the FCB chat box.

The chat boxes resulted in a design with simplicity in mind, inspired by the
company graphical profile of the education service while having a hide/show
functionality, or later called minimization. This not only added a level of user-
friendliness but also helped maintain a professional look and feel facilitating a
higher level of user experience with the Al. For performance and functionality,
it uses the GPT-3.5-Turbo (also referred as GPT-3.5) model with the choice to use
the new GPT-4 model.

The advanced design in prompts and service is evident in the result, as the chat
bot remembers what the user questions and its own response in previous
message. This solution and prompts work better with GPT-4 than GPT-3.5 as the
test resulted in higher quality answers from the former, as the latter
demonstratively follow prompt instructions in a less direct way and, in some
type of instruction formulations, ignore prompt instructions.

The code used for the chat service is kept as simple as possible to ensure that it
could be easily understood by non-technical users of the code, while still
maintaining a professional standard. Furthermore, an APl key dedicated solely
to the company is used by the developer account which allow usage and testing
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of GPT models. To implement the chat service is fast and easy — only a folder of
packages transferred, creating three PHP files and pasting blocks of HTML, CSS
JS and PHP code in existing and new PHP files is enough. The implementation of
the solution takes 10-15 minutes by a technical person. This result can be
implemented into any WordPress website and other PHP-based CMS platforms
or even non-PHP based websites — most code is in HTML, CSS and JS. Technically,
the solution resulted in four PHP files and one package folder, and works by
simply transferring files and implanting code on top of existing PHP WP code in
header and page files:

vendor folder — all packages and its files used for APl operations
e config.php — for the OpenAl API key storage

e header.php — PHP code for the OpenAl API-PHP client

e page-aichat.php — HTML, CSS and JS code for the GCB

e page-fagchat.php — HTML, CSS and JS code for the FCB

The implementation in the test website and the company website show that
there is no conflict with the popular WP plugins as these are used. Moreover,
the total size impacted by the production solution resulted in only a 2-megabyte
size, which is extremely light-weight by any web solution standard. Moreover,
the files containing GCB and FCB code resulted in 150 kilobyte and 315 kilobyte
respectively larger file size than average PHP file in root theme.

The testing of the APl and GPT model performance as well as prompts strongly
suggest that the company must use GPT-3.5-Turbo model for its chat bot to have
relatively pleasant and reasonable user experience as chat users are not
expecting answers taking 20-40 seconds to appear which happens with GPT-4
model. The long response times resulted in user tests to create poorer chat
service experience, and it might affect sales negatively.

The chat boxes are relatively accessible with contrast image alt texts, proper
colors and large font-size yet it does not cover all accessibility guidelines. The
accessibility aspect is indirectly tested in user testing and self-testing, by the
customer who has professional experience in creating accessible websites. More
importantly, the chat boxes do focus on usability and the resulted usability
testing has improved the design. The chatbot interface includes CSS
manipulation and event listeners to provide a smooth and dynamic user
experience, such as hiding and showing specific elements or updating the
content depending on user interaction, and minimization. The floating chat box
can be toggled for better user experience using the chat along with the website.
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The chat service presents an opportunity for ImagineX AB as it could potentially
be sold as a standalone product in the future, if not in current for perhaps as a
WP plugin, offering another stream of revenue for the company and consultancy
services based on the experience of the project and web solutions. Using the
project report, the company has a solid business foundation and understanding
of implementing similar solutions and related consultancy services in Al tool
usage in public and private sector.

5.2 Project management and web development

In addition to the technical outcomes, the project also yielded significant results
in terms of project management and development experience and its
documentation in the report and the company. The project was executed using
agile project management methodology with approach emphasizes on iterative
development, regular communication, and close collaboration with the
customer (company or client). The agile methodology allowed flexible and
responsive changes, ensuring that the final product was aligned with the
customer’s new and unexpected needs and expectations during the project.

The agile project management methodology of this project was developed
specifically for the project nature regarding the Al focus, including the academic
aspect with report writing in consideration. The methodology resulted in four
main time-specific and activity-specific phases: preliminary work, solution
design, solution development, and delivery. The design and development
phases are iterative completing at least two iterations and contain decision
points to accept the designed and developed solutions. The iterations are called
“cycles”, equal to SCRUM'’s “sprints”, both with average timeframe of 1-2 weeks.
In addition, a GANTT planning scheme resulted in activities and timelines being
executed timely and correctly specifying exact dates and resulted in reasonable
timeframes.

During the development process, the developer had the opportunity to explore
the application of Al in web development. The CodeGPT VCS extension was used
in the IDE, which used the GPT-4 model. This experience resulted in valuable
insights into how Al can be used to drive web development and solutions. The
developer and the customer learned how to leverage Al technology in an ethical
and effective way, gaining skills and knowledge that will be beneficial for future
web projects, and with Al tools gain competitive advantage in the short term.
One such insight is the lesser need for a dedicated senior developer which are
relatively expensive for start-up and small software companies to employ
especially for small projects or small budgets. Especially in area of code creation,
validation, code refactoring, and code review, the GPT technology demonstrated
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avirtual senior level developer assistant. Therefore, it will be an important factor
in future employment of developers, especially on a senior level.

The project produced a GitHub repository with six branches for company to use
in combination with the project report, which results in ability to adjust and
continue future development of the delivered solutions. The README.md file in
the branches specifies which files are relevant to the solutions and, in delivery
branch, instructions for installation. There is also more advanced, refactor code.
The company can run the whole WP test website used in testing and
development from branches, containing different versions of the solutions in the
theme, except in the delivery-production and refactor branch. The Git branches:

e Cycle-1-code - all developer files, including WP theme
e Cycle-2-code — all developer files, including WP theme
e Cycle-3-code — all developer files, including WP theme

e Delivery-code - all developer files, including WO theme + READ-ME file
with installation guide

e Delivery-code-production — only the files with only relevant code
needed to implement the solutions and the READ-ME file with
installation guide

e Refactor-code — only relevant solution files with more advanced version
of code from Delivery branch code

The code in the solutions resulted in a professional level. All the code for HTML,
CSS, JS and PHP is validated and reviewed by official services and Al-tools.
CodeGPT reviewed and validated the JS and PHP code which passed by remarks
of “correct and well-structured”. Additionally, coding fundamental standards are
followed. However, some important standards are not followed such as DRY and
continuous code refactoring that is fundamental in professional code, and this
is partly adjusted in the refactoring.

The author (developer) created a detailed, in-depth and pedagogical project
report, designed to be understandable for non-technical persons, beginner
developers and persons unfamiliar with GPT technology and web development
or agile management. The report resulted in 137 pages, 36 000 words with 25
figures showing images, logotypes, screenshots, and tables. It provides a
comprehensive overview and technical details of the project area, in addition to
project conception to project completion — or first meeting to publishing. It
outlines the theories, methodologies, testing, techniques, and software used, as
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well as the challenges faced, and the solutions developed through every part of
web development. It contains a valuable discussion part of ethical implications
of GPT technology in society and in web development. It will serve as a valuable
resource for future Al-driven web development projects in the company.

5.3 Concrete project production

The project and the report produced the required results from the problem
background and stated goals, within the stated scope:

1. Two fully functional chat bots driven by GPT models 3.5 and 4, via
OpenAl API-PHP client and company’s own API key, requiring PHP
server version 8.1.0 or higher

2. Two user-friendly, interactive and stylish chat boxes, adapted for
desktop and mobile, optimized for pleasant Al chat service experience

3. Chat service taking any question as input from visitor and submitting it
to GPT technology, to return advanced and relevant answers as output

4. Optimized chat bot performance by engineered advanced prompts and
performance tests, which following company’s usage and requirements

5. New testing methodology and insightful testing experience in Al-driven
user interface and experience using GPT-3.5 and GPT-4

6. Insights in agile project management methodology driven by OpenAl
APl and GPT technology, using primarily VSC extension CodeGPT

7. Testing results suggest to use GTP-3.5-Turbo model over GPT-4 model in
chat services, for benefits in network performance and user experience

8. Successful integration and implementation in the CMS WordPress with
functional code of the OpenAl API, GPT technology and Al-driven chat
services in visually appropriate and functional chat boxes

9. Professional, validated, commented and understandable HTML, CSS, JS
and PHP code

10. Published web solutions on the company website ChatGPT Utbildning
with no conflicts with the WP theme nor plugins, or Themify
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11. Git repository Delivery-code-production contains only the necessary
code and files along with installation instructions — ready to implement
in 10-15 minutes in any WP theme

12. Git repository with full access to code from every cycle and phase, and
also refactored code

13. Created and published a 137-page, 36 000-word project and academic
report explaining in detail the theory, the agile methodology and the
technical aspects of solutions construction and containing insights

The project result in terms of visual design can be seen by screenshots of the
published web solutions on company website in appendix G (p. 137).
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6 Discussion and conclusions

In this final chapter, a wide and in-depth discussion of the project will be had,
including my own insights about the project, the report, and the subjects this
report goes into. The discussion will include a dive into three subchapters:
technical; web development and project methodology; and lastly, ethical and
societal.

6.1 Technical

Using Base64 code for images instead of image files increased the file size of PHP
root files that contains code for chat boxes, and it technically decreases the
network performance by rendering larger files sizes. However, only 150 kb and
315 kb larger file size does not affect the performance significantly. Yet, following
the DRY standard should decrease this file size significantly, in, for example, the
using the Base64 code once for each icon is more efficient than every time an
icon must be rendered by each chat block — so the browser renders rather than
the code in HTML files to put more work on the browser via JS. It may be wiser
to use image files of small icons and simply refer to with img tag. Moreover, using
images instead will speed up the loading on HTML files, and PHP rendering,
while simultaneously loading the image file meaning the text can be loaded in
while the image is loading later even if this process is not noticed for the average
visitor. In addition, replacing an icon means copy/pasting code, instead of only
replacing one image icon. The decision to use Base64 is suitable for this solution
yet for scaling and larger applications, Base64 seems to not be a wise option.

In addition to the Base64 code making the file size large, repetition of code also
contributes to larger file sizes which is why DRY is important and it is recognized
but not necessarily followed. Furthermore, keeping the CSS code in dedicated
CSS file will also reduce file size, as both GCB and FCB share the same HTML and
JS code, so one piece of CSS code is applicable and better than two separate CSS
code in respective file. Refactoring the code solved most of these issues, yet the
code used in delivery and production is pre-refactored code as is it easy to
implement and read for non-technical professionals. The goal was to create a
solution able to be implemented and edited by anyone. By a major refactoring,
this issue is addressed but not implemented.

Likewise with the JS code, it repeats in relation to the direct amount of HTML
code blocks of each user interaction, which is ineffective code. However, the
plan was to create chat boxes with only 2-3 questions and answers. This code
cannot scale in terms of simply increasing the number of questions and answers
by modifying value in one or more parameter or variable. In the case of scaling
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to more user interactions with questions, the developer must make copies of
HTML code and JS code for each now submission, change values for identifiers
and selectors, and add selector names in CSS code. In this respect, it is highly
inefficient way to scale.

JQuery allowed for more flexible management of the data. For example, instead
of using formData upon submission, the code uses selector to directly get data
from the input field. Therefore, this may not be the professional usage of jQuery,
but it is fast and easy, and it is understandable for non-technical persons to
follow what is happening in code. Yet, the published JS code handles 2-3
separate forms which is ineffective.

The technical testing by FireFox DevTools was useful in the sense that it showed
how fast the GPT generate responses and which model does it at what speed.
For unknown reason, GPT-4 takes much longer than GPT-3.5 but also it differs if
the testing is done on local and online environments. However, in API testing on
Thunder Client, it seems that there is not significant difference in performance
between the models. One hypothesis is that the message sent back contains
longer metainformation which is poorly managed by the OpenAl API-PHP client.
Hopefully, it will be fixed by an update of the package. The package used for
these solutions is a version installed in March which is 1.5 month before the GPT
model test.

One possibility is that the constructed solutions in terms of code causes the long
guestion-answer response times, especially when using the GPT-4 model. One
factor that affects the response times crucially is the value of max tokens in API
operations. Evidently, increasing the token value by a relatively small amount
can add seconds to the response which is why the token value is set to 95,
allowing less than 100 words. In most bot chat services, the answers are short
and direct, which is instructed in the prompts, yet in the FCB, the explanation
might require more space in terms of word exceeding 95 tokens. When the
answer exceeds, the displayed response is abruptly cut off affecting the user
experience negatively. It is therefore prudent to do additional testing of the code
to find the issue of why there is long response times. Analyzing the network
performance upon submission is one way to understand the issue but it was not
evident what causes it. As the testing showed, GPT-3.5-Turbo model is
significantly faster than GPT-4, and it is thus suitable for a relatively simple chat
service meant to answer simple questions in short form. Therefore, the issue
was not a priority in the last development cycle. However, refactoring the code
might affect the response times, but this was not tested.
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The advanced prompt engineering showed how important the process of trial-
&-error is in testing. There is no universal solution for prompt engineering as
every usage of Al is unique and therefore each prompt must be customized for
proper usage. Every word, symbol and number in a prompt is important and it
can change the whole answer and the quality of it. However, it is evident in
results that GPT-4 is better at following prompt instructions. In one way, GPT-4
is more human thus understands the instructions in-depth, which is the
experienced result in testing. For GPT-3.5, the instructions must be more specific
and direct, requiring more text in the string to APl but this does not affect
performance, which means prompts can work well for the models. Longer and
advanced prompts can in effect improve the quality of GPT-3.5 answers even
close that of GPT-4, especially in chat environments that answer relatively simple
guestions that ask for simple answers. Therefore, GPT-3.5 is the only viable
choice in the solution for optimal user experience. Nevertheless, each prompt
must be tested on both GPT models and evaluated.

Implementation of the solution did not require a mock-up WP site of the
company website, as initially expected. Instead, the solution was developed to
be implemented on an WP site by simple FTP file transfer, creating a few PHO
files and pasting code at bottom PHP files. The process might be simplified if this
solution is embedded in a WP plugin, then a simple press of a button installs the
solution. In fact, the company expressed wish to develop a WP plugin to sell the
solution in this way. However, there are already many similar WP plugins that
utilize GPT technology with OpenAl, yet a Swedish version is not existing. For
this project, a WP plugin was not important for the implementation. The WP
plugin solution might be a part of the future development of the project.

What caused problems is that the web host server had an older PHP version than
accepted by the OpenAl API-PHP client, making the APl not work even if the
solution is implemented. In fact, this can be a major obstacle for non-technical
customers wanting to implement this easy solution, as upgrading PHP server
version might be difficult and it might cause additional issues on the WP site
considering WP plugins and themes — especially for complex CMS such as e-
commerce websites. Unfortunately, this cannot be fixed by downgrading to an
older version of the client as all require PHP 8.1.0 or higher. Alternatively, look
for another such client or build own client for communication with OpenAl API.

Using version controller Git and GitHub with branching allowed and simplified
the agile structure of the project, by saving each cycle of code by itself. By regular
commits and then pushes at the end of each cycle, it gives opportunity to
implement new requirements from each development cycle. It also is useful in
delivery phase, to split the phase into two branches for the code delivered which
one is for production. Then, the full code is yet branched into another for
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refactoring. The dedicated repository allowed the company to view the code
anytime and see the progress which builds trust. Trust in working environment
is the most important dynamic, even in technical areas as far as trusting the
software to work and to be worked on successfully. By technically managing the
code in complex ways according to the project needs, it gives minimizes the risks
and gives more opportunity to try new coding solutions however risky it is.

6.2 Methodology and development implications

As a university student of web development from 2021 to 2023, | have planned,
designed, developed, and published 11 websites and web applications as well
as written 11 project reports, most of the web projects were on the scale of
current project and half more complex. In none of the projects have | used the
agile project methodology nor GPT technology, however, | have studied about
agile and SCRUM in the project management course. Therefore, the usage of
agile and GPT technology is completely new experience and thus it makes this
graduation project more important into understanding both areas and how
these can integrate for more efficient and productive web development.
Arguably, this graduation work is the most important web project in the
programme, as it is meant to be, and learning GPT is in fact preparing for the
future web development workplace. It is what media reports regarding future
developer jobs.

All technical and project experience from the previous web projects played a
significant role into developing this agile project methodology and project
planning as well as increasing my ability of using GPT technology in improving
the code and solution. These are the insights gained, based on the results:

e Agile project management is superior to traditional project management
for a sole developer, when using GPT technology. The GPT technology
can act as a virtual senior developer to assist the junior developer, or
arguably a senior developer having a virtual junior developer doing more
simple, non-complex coding while the senior focus on architecture and
systems development. In general, the GPT increases the speed of in
senior developer tasks, doing it on whenever the junior developer wants
or needs it, accessible all day anywhere, which brings unvaluable
flexibility in small teams and junior teams. For example, GPT can help
with validation, code documentation, code review and refactoring all
within minutes with no cost and lead time, compared to coordinating it
with meetings and scheduling
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e GPT technology must be implemented in the agile development cycles
(sprints) to be an integrated part of the agile framework and project
planning. For example, at the end of each cycle, ask the GPT to review
the code and refactor it — gain some insights and ideas which allows
coders to be more creative with less risk of wasting time and energy. This
activity can be specified in the project plan and documented in version
control such as Git branches. Furthermore, documentation in form of
comments can also be created with GPT code within seconds which saves
the coder time and energy. In retrospect, | made a mistake by refactoring
only in the final phase, instead of during every cycle

e Using CodeGPT in VSC is superior for productivity and efficiency
compared to using the ChatGPT chat window. Therefore, all developers
must use CodeGPT in agile development cycles to effectively create,
maintain and manage code and increase the speed of development. This
tool will allow for more creativity and innovation, as it minimizes the risks
and can suggest improvements instantly which are in most cases correct
and relevant

e Using GitHub Copilot X did not affect performance of writing code. It
generated mostly a few characters of code for autocomplete which
already existed in VSC by extensions. However, at times, it tried to create
whole functions based on recently created ones which is impressive -it
was not fully correct in what | needed- to see but in the case of this
project it did not assist in increasing productivity. Therefore, it is not
worth the monthly cost which led me to cancel the service. However,
using CodeGPT with GPT-4 model which requires a monthly subscription
is worth the cost of $25 per month — it practical can save several hours
per month in coding which is worth much more. Copilot X can be useful
in complex and repetitive JS and PHP coding, but for HTML and CSS it is
effectively useless

Compared to the education quality, it is my experience and conclusion that the
GPT-3.5/GPT-4 models hold the same level of pedagogical information and
explanation as the best teachers of the programme. Using CodeGPT reminds me
a lot of the way the courses taught me about project management, web
development and coding throughout the whole process from the beginning. For
example, the best teaching method in programming from education is
sequential explanation of how to use one software and steps to create an
application, which is primarily how GPT teaches while explaining. In addition, it
can instantly explain any part of steps or code which the coder needs to know,
in a very detailed, pedagogical, and factual way. Compared to using Google to
find answers or solutions, this kind of instant learning undoubtably increases the
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self-confident of a student while at the same time gives information so the
student can proceed to the next step, instead of searching for answers during a
long time which interrupts the thinking process. However, CodeGPT is not
perfect. The only thing missing from CodeGPT and ChatGPT is visual assistance
and images that can explain it even faster and better, which the best teachers
used in their material. In this respect, the course material is superior in using
visual aids. However, | do believe that GPT-5 model will incorporate some minor
image creation and processing when coming to diagrams and tables, which
already exists in third-party solutions, but today is in prototype stage for
PowerPoint, Word and Excel.

In cycle 3, with one week timeframe, the agile effect was beneficial in the
extensive testing of the beta solution which led to further testing of GPT models
and its performance, as tester data result showed the long response times and
low-quality user experience. This shows that even if the core framework of
project plan has testing incorporated, there always must be time and resource
for further testing of user experience. As a developer, | can get blind in own
development thinking that 10-second response time is acceptable for visitors,
but it was not the case and | had to re-engineer the prompts and change API
parameters to decrease number of seconds. Furthermore, the user testing is
done is a quick way with a few testers, and in a non-controllable testing
environment which is far from ideal. The testers also gave responses by phone
calls, but the feedback was useful. Luckily, the self-testers were professionals in
design and development of web projects so high standard was held internally.
The focus of the dedicated self-testers was on functionality and user interface.

The project work and project report were developed simultaneously, allowing
for detailed documentation, and learning as well as reflection in own coding and
project method. The result of it is a throughout project report which can be used
as a guide and introductory for newcomers to web development and junior
developers interested in developing an Al-based chat service in the front-end.
However, the page number is 130+ which is significantly larger amount than
average project report in the education porgramme, by a factor of two. It can
discourage some from reading the whole report. It is detailed and contains
everything a new developer needs to know about agile project management and
web development. In particular, the theoretical framework explains what the
GPT technology is and how it connects to web development.

The overall goal for future web development and agile project methodology is
to incorporate the GPT technology systematically in the web project. From my
experience, most agile methodologies in IT development will have to adjust for
the new reality of a virtual senior/junior developer that are effectively experts
in all computer languages, available all the time and anywhere there in Internet.
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Once a developer has done web project using GPT, | believe most developers
cannot and will not go back to develop without using such tools as CodeGPT. In
comparison, this effect reminds me of the work-from-home effect for
developers in companies, following the Covid-19 lockdowns, meaning that
organizations that incorporate GPT technology in their workplace will have a
competitive advantage against non-GPT workplace, in several ways. One of
which to attract talent that uses GPT, as intelligent and wise developers will learn
to use it for their own improvement and skill. This “GPT-effect” will arguably be
even larger in small and medium sized organizations, competing against large
ones. However, it's also important to note that these technologies can create
new roles and opportunities for developers who are able to adapt and develop
new skills. How about a dedicated Al-specific role in large agile project teams —
someone who is an expert in Al tools and implements it in the project when and
if needed?

6.3 Ethical and societal implications

The use of Al tools and GPT in web development projects, software
development organizations and society can indeed have profound ethical
implications. As Al tools become more advanced, they have the potential to
replace certain jobs and roles, leading to a displacement of workers, which can
lead to socioeconomic challenges. More importantly, the wide societal
discussion and attention about Al and its implications is widespread in online
media, and especially in the IT communities. It is important to understand the
implications and predict future ethical changes in job roles and workplaces for
organizations developing software solutions. In addition, laws and regulations
pertaining to web development issues, such as usage of images and logotypes,
also have implications and must be reviewed as well as organizational policies
pertaining usage of Al tools.

6.3.1 Laws and regulations

Since the GCB solution uses the OpenAl’s icon logotype (the circle) in its chat, it
might have legal implications if the OpenAl foundation finds it damaging. As
OpenAlis based in the United States of America, it is primarily based in American
law but extends internationally; the Swedish Copyright Act is the main law for
using artistically created objects, and trademarked, claimed by legal entities
such as persons and companies. This Swedish law is consistent with
international law by the Berne Convention so it should be as valid as American
law.

According to the Copyright law, the user of intellectual material must have
implicit or explicit permission to use it. On OpenAl website on “Terms of use”
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page, it stipulates the usage of OpenAl logotypes and icons, as “You may not use
OpenAl's or any of its affiliates' names, logos, or trademarks, without our prior
written consent” [60] which is standard terms of use and expected by a large
organization. Unfortunately, OpenAl does not have any “Fair Use” stipulation in
its terms-of-use, which typically allows the usage of logos under certain
conditions. These conditions are usually for educational purposes and news
articles, and ChatGPT is in fact an education service albeit not a free one.

This means that the ImagineX company has the possibility of legal issues using
the OpenAl chat icon. To fix this, is to simply replace the icon with the designed
icon used in FCB. Using other companies' intellectual property without
permission generally constitutes infringement. It could be seen as trying to
benefit from the reputation. However, how likely is it that OpenAl will have legal
issues with a small company in Sweden using its icon logotype to represents its
GPT technology without directly profiting from it?

Legally, OpenAl must send a warning in form of a letter to stop using it, unless it
suspects or provides evidence of significant financial damages done against
OpenAl for which a lawsuit is more appropriate. In that case, it takes a few
minutes changing the icon. There are no negative ethical implications in the
actual usage in GCB as it only demonstrates the OpenAl GPT technology.
Understanding it deeper: the Al is not instructed, in the prompts, to write an
offensive output or do so in a rude manner, which is possible to do with very
advanced prompts basically tricking the Al to ignore its safety features.
Furthermore, the logotype icon or the chat services are not used to confuse or
deceive which is the main concern in industry standard Fair Use terms. However,
having seen all the applications and websites using GPT technology, it may be
impossible for OpenAl to legally uphold it across the world with millions of
commercial usages. In most cases, insignificant users are just ignored or sent a
“Cease and desist” legal letter (American) to stop using its intellectually property
and threating with legal action. According to OpenAl terms-of-use, its APl can be
used for commercial purposes:

“3 (a) Your Content. You may provide input to the Services (“Input”), and
receive output generated and returned by the Services based on the Input
(“Output”). Input and Output are collectively “Content.” As between the
parties and to the extent permitted by applicable law, you own all Input.
Subject to your compliance with these Terms, OpenAl hereby assigns to
you all its right, title and interest in and to Output. This means you can
use Content for any purpose, including commercial purposes such as sale
or publication, if you comply with these Terms. You are responsible for
Content, including for ensuring that it does not violate any applicable law
or these Terms.” [60]
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It means that for all output generated by GPT, the legal party giving answers or
allowing input to the GPT is responsible for. That is, if the answer is offensive,
legally the provider of the output is responsible — not OpenAl. It makes prompt
engineering and testing important enough to be directly connected to legal
department in software development organizations, to check of the answers are
legally acceptable. In addition, regarding privacy, GPT is trained on vast amounts
of data that is often drawn from the web. There is a risk that they could generate
information that seems sensitive or private.

Data privacy is another key ethical regulatory concern. Any information collected
by the Al chatbot must be securely stored and handled in accordance with
relevant data protection regulations, such as the EU's General Data Protection
Regulation (GDPR). In the case of GCB and FCB solutions, no input data is stored.
It is only temporary stored in variables in JS and PHP for functional purposes.
The code itself does not in any way display the question to a third party; only to
the user using the chat service. In this respect, the company is not necessarily
affected by the regulation, yet it is following it. It is not directed by the company
but ethical responsibility as a developer of these solutions, to not code for
violation. Arguably, most developers in the West are aware of laws and
regulations of ethical coding, data privacy rights and laws.

6.3.2 Web development and societal implications

While the integration of Al into web development has the potential to bring
significant benefits in terms of efficiency and cost savings, it also comes with a
range of ethical, social, economic, and environmental implications that must be
carefully considered. What most web developers have concerns about is how
GPT technology and other Al technology will affect their work, workplace and
jobs or roles — specially the long-term effects.

In terms of occupational ethics for web developers, several principles should
guide the use of Al tools like GPT, to my understanding:

Respecting intellectual property rights — GPT can generate content that
is like existing content. It is crucial to ensure that the use of these tools
does not infringe on the intellectual property rights of others. As per
OpenAl terms-of-use, output is the responsibility of the user or provider
of GPT technology and chat services

Following data protection laws — developers must ensure that any data
used to train or operate Al tools is used in accordance with these laws. It
can mean input data as in FCB where the company provides specific data
that the Al is instructed to use in answers, which can have deep
implications if the data is legally or ethically wrong while the Al seems to
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use this data as its own, trained by OpenAl. It seems that GPT technology
can process most forms of data indiscriminately

Adhering to professional guidelines or policies — many professional
entities for web developers have “Codes of Conduct” or “Ethical
Guidelines” that their members are expected to follow such as
“Webbriktlinjer” or “WCAG”. These often include principles like honesty,
integrity, and respect for the privacy and rights of users as well as
respecting the rights to accessibility, especially in the public sector

In the following years, software and web developing organizations should review
their internal guidelines for usage of Al tools and more specifically, ChatGPT and
CodeGPT. There must be a framework at the workplace to instruct what a
developer is expected to follow regarding its job assignments in relation to GPT
usage. The lack of transparency and guidelines could lead to issues of
accountability and trust as well as inadequate job performance due to
misunderstanding. It is important for organization to be clear about how these
tools work and to communicate this to developers and users effectively.

Furthermore, in the workplace, the organization must ensure that the planning
and execution of resources such as time and job assignments are properly done,
not to give inadequate amount of workload to a developer. As the GPT can
drastically change the workload, this might develop to be an issue for several
years, as ill-informed employers forcing their developers to use GPT mistakenly
think it is a much more powerful tool than it is, thus putting unrealistic
expectations on the project and the developers. It can shift the entire power
dynamics between employee and employer, as the employer wants to hire
developers that use GPT technology that can do more with less, even if it is
probably unrealistic. The unrealistic expectation comes from the media
constantly reporting on how Al will revolutionize the society. Therefore,
organizations must start developing a culture accepting Al tools but with realistic
and practical expectations. Therefore, educating management is crucial.

As per ethical standards, there must be respect in the developer community and
job market, respecting the knowledge and skills. However, the popularity of GPT
might put the IT job market on its head. Possibly, the job market will start bluntly
asking for GPT experience and level of usage, or even expertise marking it as a
“language” equal to knowing a computer language. This trend can be compared
to knowing Swedish and English in Sweden. In Sweden, English language is
fluently spoken by majority of natives, and it is often a requirement in the job
market. In development jobs, it is often assumed that the English level is good.
The questions are: will GPT usage be assumed to be equal to English skill, or
ability, when applying for developer jobs in the future? What will happen to the
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developers that choose not to use GPT in their toolbox? Will a junior developer
with intensive usage of GPT be less valuable than a senior with no GPT
experience? Indeed, the widespread adoption of Al in web development could
lead to an increased demand for skilled Al-driven developers, leading to
potential job creation in a wider market as average developers use Al tools and
advanced assistance into creating web projects that cover more technical basis
and have higher complexity.

The hiring decisions of large companies are already being affected by “Al
automation” but mostly in negative way for the average employee. However, it
is still unpredictable. The largest company in the world Apple has, in May 2023,
banned all its 150 000 employees of using Al tools such as ChatGPT and GitHub
Copilot X citing fears of company secrets and code being leaked as OpenAl stores
data for 30 days, even if the chat is closed. [61] By this, it will give start-up, small
and medium sized company a competitive advantage with using GPT against
large companies. It is a positive trend in society as majority of workforce is
employed by non-large companies.

There are areas of deeper societal and job market concern. As businesses and
individuals become more reliant on Al-driven tools, there could be concerns
about over-dependence on technology, potentially leading to a loss of certain
skills and human touch. Furthermore, Al models can unintentionally perpetuate
and amplify existing biases found in their training data. This could lead to the
development of web applications that are biased or unfair, potentially leading
to exclusion or discrimination. There is no serious company that wants to lose
skills and offends its customer base. In more environmentally friendly countries
such as Sweden, companies might want to consider their environment policies,
as the environmental impact of Al is largely tied to the energy consumption of
data centers. Training and running large Al models require a significant number
of computational resources. However, advances in energy-efficient computing
and the growing use of renewable energy sources in data centers are helping to
mitigate this impact.
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Appendix A: GCB design cycle 1

Desktop mode design

&) Hejt Vad ar din fraga?

& Med en mening: vad ar PHP? m

.LE]" PHP &r en programmeringssprak som (i
framst anvands for att skapa dynamiska

webhsidor och applikationer pa servern.

&Y |Friga en sista géng... 74\

+ HEM B
Lansering
+ OM 0SS

Lés det senaste om oss:

Hello world!
april 17, 2023

Welcome to WordPress. This Is your first post. Edit or delete it, then start
writing!

LAS MER >>

Fréga ChatGPT tvi korta frager

Heit Ved a1 din idgs?

Farary
april 27, 2022 & vazrrer

Lorem ipsum dolor sit amet, consectetur adipiscing elit, sed do elusmod
tempor incididunt ut labore et dolore magna aliqua. Ut enim ad minim
‘weniam, quis nostrud exercitation ullamco laboris nisi ut aliquip ex ea
commodo consequat. Duis aute irure dolor in orem ipsum dolor sit amet,
consectetur adipiscing elit, sed do elusmod tempor incididunt ut [...]

LAS MER >>
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Mobile mode design
19:40 ol 7 @ 19:46 ol T @)

= MENY

Las det senaste om
OSS:

Hello world!
april 17, 2023

Welcome to WordPress.
This is your first post.
Edit or delete it, then
start writing!

Hej! Vad &r din fraga?

@

& damjantosic.se - privat

= MENY
Las det senaste om
OSS:

Hello world!
april 17, 2023

This is your first post.
Edit or delete it, then
start writing!

@& damjantosic.se - privat

Welcome to WordPress.

| B¢
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Appendix B: FCB design cycle 1

Desktop mode design

Far att betala med ditt Klarna-konto
loggar du in och navigerar till kipet du
vill betala, trycker pa —
"Betalningsalternativ” och faljer

anvisningarna. &

&\ Shrivtre ord tillhaka

Vilka ord vill du att jayg ska skriva
tillbhaka? Vanligen ge mig information
eller instruktioner. —

&) o« ]

Vilken typ av ord vill du att jag ska

skriva tillbaka? Adjektiv, substantiv eller
verb? Vanligen ge mig lite mer —
information eller instruktioner. &

Om Karlstads V&R
+ OM 0SS

Hur betalar jag?

Genom att logga in pa ditt Klarna Konto. Betala direkt, schemalagg dina
betala pa for eller betala din order med
delbetalningar.

Hur betalar jag med mitt Klama-konto?

1. G till Alla kop fér att
2. Navigera till kdpet/den ordem du vill betala
3. Tryck pa och folj

Foredrar du att betala via manuell bankoverforing?

Saker du kan gora

« Betala varje faktura separat. Varje faktura har ett unikt OCR-nummer s&
det gér inte att betala flera fakturor samtidigt med ett och samma OCR-
nummer.

» Overfor betalning till Klarna med hjalp av ovanstéende bankkontouppgifter.

» Anvénd ratt OCR-nummer fér att sékerstalla att din betalning kopplas till
din order. & o

» OCR-numret med 2-25 siffror finns antingen léngst ner pa fakturan som
skickas via e-post eller pa ditt Kiara-konto i appen Mken by s acd ol du st an

attjag ska shriva
en ge mig information
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Mobile mode design

20:38

9)
L]

20:38

= MENY = MENY

ailsiads

9)
[ ]

ailiiads

& R V& R

Om Karlstads V&R | |Om Karlstads V&R

Hur Hur
 —— betalar
& j ag ’) &

& damjantosic.se — privat & damjantosic.se - privat
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Appendix C: JS code GCB cycle 1

S(document).ready(function() {
S('#openai-form').submit(function(event) {
event.preventDefault();

var user2 = $('#question-input').val();
if (user2 ===""){
return;

}

S('#userl-hidden').css('display’, 'flex');
S(".input-wrapper', ).css('display', 'none');

S('#question-input-old').html(user2);
S('#response').html('Bearbetar.. Vanta..');

var input = "(Svara primart pa svenska) (hall ditt svar till
max 150 ord)" + user2;

$.ajax({
type: 'POST,
data: {
‘question’: input

}I

success: function(response) {
var message = $(response).find('#api2').text();

S('#response').html(message);
S('.user2-2").css('display’, 'inline-flex'); }
1

1;

S('#openai-form-2').submit(function(event) {
event.preventDefault();

var user3 = S('#question-input-2').val();
if (user3 ===""){
return;

}
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S('#userl-2-hidden').css('display’, 'flex');
S(".input-wrapper-2', ).css('display', 'none');

var prevQuestion = $('#question-input-old').html();
var prevAnswer = $('#response').html();
S('#question-input-old-2').html(user3);
S('#response-2').html('Bearbetar.. Vanta..');

var input = "(Svara primart pa svenska. " + "Agera som en chatbot som redan svaret pa

min féljande fraga eller fatt foljande information av mig: " +
prevQuestion +". Du svarade till: " + prevAnswer + ". Anvand informationen i den nya
fragan om nédvandigt). Min nya fraga: " + user3

S.ajax({

type: 'POST,

data: {

‘question’: input

2
success: function(response) {
var message = $(response).find('#api2').text();
S('#response-2').html(message);

B;
N;
N;

document.addEventListener('DOMContentLoaded’, function() {
S('.user2-2").css('display', 'none');
S('.user1-2").css('display’, 'none');
var floatingBox = document.getElementByld('my-floating-box');
var toggleBox = document.getElementByld('toggle-box');

toggleBox.addEventListener('click’, function() {
floatingBox.classList.toggle('show');
if (floatingBox.classList.contains('show")) {
toggleBox.textContent = 'DAlj';
}else {
toggleBox.textContent = 'Visa';
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Appendix D: HTML code GCB cycle 2

<!__*****************HTML CODE********************__>
<!--TOGGLE SYMBOL MINIMIZED-->
<div id="toggle-symbol">
<img src=" data:image/png;base64,iVBORwWOKGgo......wAAAABJRUSErklggg==">
</div>

<!--WHOLE FLOATING BOX-->
<div id="my-floating-box">
<!1--TOGGLE BUTTON-->

<div id="toggle-box">Délj</div>

<!--BOT USER-->
<div class="user userl">

<img src="data:image/png;base64,iVBORWO......5Erklggg=="alt="User 1 Favicon"

class="favicon">
<div id="chatgpt-message">Hej! Stall tva korta fragor!</div>
</div>

<l--HUMAN USER-->
<div class="user user2">

<img src=" data:image/png;base64,iVBORWOKG.....RK5CYII=" alt="User 2 Favicon"
class="favicon">

<form id="openai-form">

<div id="question-input-old"></div>

<div class="input-wrapper">
<input type="text" id="question-input" name="question"

placeholder=" Fragan...">

<button type="submit" class="send-icon">

</button>
<img src=" data:image/png;base64,iVBORWOKGgOA......6ALQfRfxtrCYIl="
alt="User 2 send image" class="send-image">
</div>
</form>
</div>

<!1--BOT USER-->
<div class="user userl" id="user1-hidden">

<img src="data:image/png;base64,iVBORWOKGgoAAAAN kcahWklggg=="
alt="User 1 Favicon" class="favicon">

<div id="response"></div>
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</div>

<l--HUMAN USER-->
<div class="user user2-2">
<img src="data:image/png;base64,iVBORWOKGgoAAAAN......VORK5CYII="
alt="User 2 Favicon" class="favicon">
<form id="openai-form-2">
<div id="question-input-old-2"></div>
<div class="input-wrapper-2">
<input type="text" id="question-input-2" name="question-2"
placholder="
<button type="submit" class="send-icon">
</button>
<img src=" data:image/png;base64,iVBORWOKGgOA......SUVORKS5CYII="
alt="User 2 send image" class="send-image">

Fraga en sista gang...">

</div>
</form>
</div>

<!--BOT USER-->
<div class="user user1-2" id="user1-2-hidden">
<img src=" data:image/png;base64,iVBORWOKGgoAAAANSUEU......Erklggg=="
alt="User 1 Favicon" class="favicon">

<div id="response-2"></div>
</div>

</div>
<!—HTML CODE END-->
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Appendix E: CSS code GCB cycle 2

<!__*****************CSS CODE********************__>

<style>

body {

font-family: 'Montserrat', sans-serif;
margin: 0;
padding: 0;

}

[*¥** 1ST FORM ***/
/*FLOATING BOX*/
#my-floating-box {
position: fixed;
top: 75%;
bottom: 30px;
right: -285px;
max-width: 300px;
min-width: 300px;
border-radius: 10px;
background-color: #FFFFFF;
box-shadow: 0 25px 100px 0 rgba(85, 65, 125, 0.4);
transform: translate(0, -50%);
padding: 20px;
z-index: 998;
transition: right 0.5s ease-in-out;
height: 45%;
max-height: 90%;
overflow-y: auto;
display: flex;
flex-direction: column;
font-size: 0.8em;
margin-right: 5px;
color: #55417D;
padding-top: 11px;

#my-floating-box.show {
right: 0;

}
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/*TOGGLE BUTTON AND SYMBOL*/
H#toggle-box {
display: inline-block;
border: 1px solid #ccc;
padding: 2px 4px;
cursor: pointer;
border-radius: 5px 5px 5px 5px;
background-color: #55417D;
color: white;
max-width: 8%;
justify-content: center;
position: absolute;
top: -3px;
right: 6%;

#toggle-symbol {
position: fixed;
bottom: 12px;
right: 12px;
width: 10%;
cursor: pointer;

#toggle-symbol.show {
display: block;
}

/*USER BLOCK*/

.user {
display: flex;
margin-bottom: 6px;
border-bottom: 1px solid lightgray;
padding-bottom: 13px;

}

/*INPUT FIELD*/

.input-wrapper, .input-wrapper-2 {
display: flex;
margin-left: 10px;
margin-top: -6px;
border: 1px solid #55417D;
border-radius: 2px;
background-color: #FFFFFF;
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width: 215px;
}

:placeholder {
color: #55417D;
opacity: 1;
font-size: 13px;

H#question-input, #question-input-2 {
border: 0;

min-width: 100%;

font-size: 18px;

}

#question-input-old, #question-input-old-2{
margin-top: 13px;
margin-left: 10px;

}

/*ICONS AND IMAGES*/
.favicon {

width: 32px;

height: 32px;
border-radius: 50%;
margin-top: 10.5px;

}

.send-icon {

background: none;
border: none;

cursor: pointer;

z-index: 999;

padding-right: 35px;
}

.send-image {

width: 50px;

height: 40px;

margin: -1px;

margin-left: -45px;
background-color: #55417D;
border-radius: 6px 6px 6px 6px;
position: relative;

-130 -



Artificial Intelligence-driven web development and agile project

management using OpenAl API and GPT technology DT140G
2023-06-01
DAMJAN TOSIC

/*BOT USER BLOCK*/
Hresponse, #response-2, #chatgpt-message {
font-weight: 700;
max-width: 400px;
margin-top: 15px;
margin-left: 10px;

}

Huserl-hidden {
display: none;

}

#userl-2-hidden {
display: none;

}

[¥¥EF*¥*% MOBILE MODE <600PX *******/

@media (max-width: 600px) {
/*FLOATING BOX*/
#my-floating-box {

position: fixed;

top: 85%;

bottom: 30px;

right: -310px;

max-width: 357px;

min-width: 357px;

border-radius: 10px;

background-color: #FFFFFF;

box-shadow: 0 25px 100px O rgba(85, 65, 125, 0.4);

transform: translate(0, -50%);

padding: 8px;

padding-top: -4px;

z-index: 998;

transition: right 0.5s ease-in-out;

height: 33%;

max-height: 40%;

overflow-y: auto;

overflow-x: hidden;

display: flex;

flex-direction: column;

font-size: 1.1em;

-131-



Artificial Intelligence-driven web development and agile project

management using OpenAl API and GPT technology DT140G
2023-06-01
DAMJAN TOSIC

/*TOGGLES*/

#toggle-box {
display: inline-block;
border: 1px solid #ccc;
padding: 2px 4px;
cursor: pointer;
border-radius: 7px 7px 7px 7px;
background-color: #55417D;
color: white;
max-width: 15%;
justify-content: center;
position: absolute;
top: -3px;
right: 2%;
font-size: 1.3em;

}

#toggle-symbol {
width: 25%;
cursor: pointer;
z-index: 997;

}

/*ICONS AND IMAGES*/

.send-icon {
cursor: pointer;
margin-left: -15px;
z-index: 999;

}

.send-image {
width: 50px;
height: 40px;
margin: -1px;
margin-left: -65px;
background-color: #55417D;
border-radius: 6px 6px 6px 6px;
position: relative;

}

/*INPUT FIELD*/

.input-wrapper, .input-wrapper-2 {
display: flex;
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margin-left: 10px;

border: 1px solid #55417D;
border-radius: 5px;
background-color: #FFFFFF;
width: 272px;

margin-top: -5px;

#question-input, #question-input-2 {
border: 0;
min-width: 100%;
font-size: 20px;

}

/*END CSS*/

</style>
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Appendix F: JS code GCB cycle 2

SUBMISSION CODE

/*ON LOAD*/
S(document).ready(function() {
[***FIRST FORM***/
S('#openai-form').submit(function(event) {
//Prevent the form from being submitted the traditional way
event.preventDefault();
//Get the input data using the form ID
var user2 = $('#question-input').val();

//Check if the input is empty
if (user2 ===""){
return;

}

//Display the user's message on the web page
S('#userl-hidden').css('display’, 'flex');
S('.input-wrapper', ).css('display', 'none');

S('#question-input-old').html(user2);
S('#response').html('Bearbetar.. Vanta..');

//Get the input value from the form
var input = "(Svara primart pa svenska) (hall ditt svar till max 150 ord)" + user2;

//Call the OpenAl API using AJAX
S.ajax({
type: 'POST,
data: {
‘question’: input

b

//Return answer from OpenAl API
success: function(response) {

//Clear the timeout message if the response is successful
clearTimeout(timeoutMessage);

//Extract the message from the response HTML

var message = $(response).find('#api2').text();
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//Display the message in the HTML page
S('#response').html(message);
S('.user2-2").css('display’, 'inline-flex');

}I

//Handle errors and callbacks
error: function(jgXHR, textStatus) {
if (textStatus === 'timeout') {
//Display the timeout message
S('#response').html('Al:n fungerar inte just nu.<br> Férsok lite senare...');
}else {
//Handle other errors
S('#tresponse').html('Det uppstod ett fel vid anslutning<br> till API.');

//Set a timer to display the timeout message after 20-30 seconds
var timeoutMessage = setTimeout(function() {

S('#tresponse').html('Just nu tar det lite langre tid for Al att svara. Vanligen vénta..");
}, 20000);

1,

EVENT LISTENER CODE

J*¥**EVENT LISTENERS***/
document.addEventListener('DOMContentLoaded', function() {
//Set none in Display, hide user blocks on load
S('.user2-2").css('display’, 'none');
S('.user1-2").css('display’, 'none');
S('#toggle-symbol').css('display’, 'none'); //Hide chat symbol on load

//Save selected boxes/symbols in variables

var floatingBox = document.getElementByld('my-floating-box');
var toggleBox = document.getElementByld('toggle-box');
var toggleSymbol = document.getElementByld('toggle-symbol');

//Show the box after 1 second
setTimeout(function() {

floatingBox.classList.add('show');
}, 1000);
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//Interact with toggle button - full visible chat

toggleBox.addEventListener('click’, function() {
//Hide the box
S('#my-floating-box').css('display’, 'none');
//Show the symbol
S('#toggle-symbol').css('display’, 'block’);

//Interact with toggle symbol - minimized chat
toggleSymbol.addEventListener('click’, function() {
//Show the box

S('#my-floating-box').css('display', 'block');
//Hide the symbol
S('#toggle-symbol').css('display’, 'none');
1;
1;
});
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Appendix G: Delivered web solution

ChatGPT=

) \ Vad ingdr For foretag Offentlig sektor Avancerad prompt Nyheter Boka ChatGPT utbildning
Utbildning

FAQchat

Har kan du chatta med ChatGPTutbildning.se

. R,
Om oss ChatGPT nyheter E Hejt Vad ar din fraga om
utbildningen?

ChatGPT=
Utbildning

atGPT. Du kan avregistrera g ‘ Fragan..

I Hall mig uppdatera

FAQchat

Har kan du chatta med
ChatGPTutbildning.se

E Hej! Vad ar din fraga om
utbildningen?

o

= [ Fragan..
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