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The main goal of this thesis was to learn how to use ChatGPT for programming and
create a mobile application project using an Al language assistant as a help tool.
Proper use of ChatGPT in the programmer’s workflow can reduce the time required to
solve certain tasks. The thesis was aimed not only at developing application but at
exploring the potential benefits and limitations of using intelligent chatbot as a devel-
opment tool and figuring out the best ways to use it effectively.

Also, this thesis goes through the basic concepts of ChatGPT and explores different
language models, which are used to build neural conversational models and their ap-
plications.

As a result of this thesis, a basic version of the Task Management application was
developed, which included all the functionalities that were desired. The idea of the
application is to help people to manage daily tasks to save time. Frontend was imple-
mented with the help of React Native library and Authentication was implemented with
the help of Firebase.

The process of creating the prototype went smoothly without any big issues. ChatGPT
was especially helpful for generating code snippets, although the intelligent chatbot
could not always solve problems or errors that came up. But overall, ChatGPT helped
to build mobile application with basic functionality in few days. With experience in Re-
act programming and Firebase Authentication, understanding errors and challenges
became easier. To take full advantage from Al language assistant some knowledge
around programming is required.
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Opinnaytetyon tarkoituksena oli luoda mobiilisovellus kayttamalla tekoalyn kieliassis-
tenttia apuvalineena. ChatGPT:n oikea kayttd ohjelmoijan tyoskentelyssa voi lyhen-
taa tiettyjen tehtavien ratkaisemiseen kuluvaa aikaa. Opinnaytetyon tarkoituksena oli
sovelluksen kehittamisen lisaksi selvittaa alykkaan chatbotin kayton mahdollisia etuja
ja rajoituksia kehitystyOkaluna ja selvittaa parhaat tavat kayttaa sita tehokkaasti.

Yksi tekoalyn alueista ovat kielimallit. Kielimalli on todennakdisyysjakauma sanoihin
tai sanasarjoihin. Kielimalleja kaytetdan monissa palveluissa, esimerkiksi ne auttavat
puheassistentteja ylapitdmaan dialogeja, antavat nopeita vastauksia haussa, paran-
tavat kdannosten laatua ja paljon muuta. Yksi edistyneimmista kielimalleista on Ope-
nAl:n kehittdama GPT-3. GPT-3:ssa on 175 miljardia parametria, ja sen harjoittami-
seen kaytettiin valtava maara tekstia. ChatGPT on erittain suosittu tekoalypohjainen
ohjelma, jota kaytetaan dialogien luomiseen. Alykkaassa chatbotissa on kielipohjai-
nen malli, jota kehittaja hienosaataa ihmisten valista vuorovaikutusta varten.

Opinnaytetyon tuloksena kehitettiin Task Management-sovelluksen perusversio, joka
sisalsi kaikki halutut toiminnot. Sovelluksen idea on auttaa ihmisia hallitsemaan pai-
vittaisia tehtavia ajan saastamiseksi. Kayttoliittyma toteutettiin React Native -kirjaston
avulla, ja todentaminen toteutettiin Firebase-kehitysalustan avulla.

Prototyypin kehityksessa ei ilmennyt suurempia ongelmia. ChatGPT oli erityisen hyo-
dyllinen koodinpatkien luomisessa, vaikka alykas chatbot ei aina pystynyt ratkaise-
maan esiin tulevia ongelmia tai virheita. React-ohjelmointiin ja Firebase-todennuk-
seen perehtyminen auttoi virheiden ja haasteiden ymmartamisessa. Tekoalyn kielias-
sistentin tayden tehon hyddyntaminen edellyttda ohjelmoinnin tuntemusta.

Avainsanat: React Native, mobiilikehittdminen, ChatGPT, tekoaly
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List of Abbrevations

Al: Artificial Intelligence

GPT: Generative Pre-Trained Transformer

IDE: Integrated Development Environment

NLP: Natural Language Processing

RLHF: Reinforcement Learning from Human Feedback
RM: Reward Models

SFT: Supervised Fine-Tuning



1 Introduction

Everything changes and modern technology is in demand in all areas of life.
Neural networks and artificial intelligence make human life easier by solving
many problems several times faster than humans. ChatGPT launched by the
company OpenAl on November 30, 2022, impressed the IT community with the
accuracy of its answers to certain questions, becoming the most discussed pro-
ject in the field of artificial intelligence. ChatGPT is a chatbot that uses artificial
intelligence, and its main features include answering any question, inventing
stories, asking additional questions, translating texts, giving advice, and helping

with programming.

The advent of ChatGPT raises important questions about how many people's
lives will change and whether professionals will lose their jobs. The main pur-
pose of the thesis project is to study the use of ChatGPT in programming and to
check the accuracy and correctness of its answers, as well as to understand
how it can simplify the programmer's workflow. The engineering work also ex-
amines the language models used to create neural conversational models and

explores the basic concepts of ChatGPT.

The work first introduces the technologies related to ChatGPT, including its his-
tory of creation and prototypes, and then demonstrates its use in programming

by providing an example of creating a mobile application.

The idea for the engineering job came from Suomen Sijoitutkimus Oy, the com-
pany where | work. The correct use of ChatGPT in a programmer's work can
shorten the time required to solve certain problems and become an indispensa-

ble assistant at work.

Chapter 2 provides an overview of artificial intelligence and its basic concepts,
including the history of the creation of ChatGPT and key elements of intelligent



chatbot. In chapter 3, the thesis goes through the details of case project, explor-
ing the development process of a mobile application using a conversational Al.
Chapter 4 aims to provide practical insights and best practices for utilizing Chat

GPT for application development.

2 Introduction to ChatGPT

The chapter begins with an overview of artificial intelligence, its definition, and

key technique such as natural language processing. This is followed by an ex-
planation of language models, including their purpose, structure, and types. Af-
ter that, chapter introduces the history of ChatGPT, its creators, the process of

development and fundamental principles of artificial language model.

2.1 Atrtificial Intelligence

Artificial intelligence has permeated every aspect of modern life and continues
to gain interest. Al refers to the simulation of human intelligence in machines
and is based on the principle that human intelligence can be defined in a way
that allows machines to imitate it and perform tasks. (Frankenfield 2022). It can
be a manifestation of some kind of creative ability, a tendency to reason, to gen-

eralize, to learn from early experience.

John McCarthy (the founder of functional programming and the inventor of the
Lisp programming language) first mentioned the term "artificial intelligence" in
1956. However, Alan Turing formed the idea of such a system in 1935. The sci-
entist created a description of an abstract computer consisting of unlimited
memory and a scanner that moves back and forth through the memory. The
earliest successful artificial intelligence program was created by Christopher
Strachey in 1951, and already in 1952 it played checkers with a human and sur-
prised the public with its ability to predict movements (History of Artificial Intelli-
gence 2020). Nowadays, such programs are developing very quickly due to the

digitization of information and the growth of its turnover and volume.



Al algorithms are at the core of artificial intelligence, which exhibit some of the
behaviours associated with human intelligence. These include computer-en-
hanced learning, reasoning, perception, and imitating human cognitive activity
(History of Artificial Intelligence 2020). Al systems work by analysing large
amounts of labeled training data for correlations and patterns, which are used to
predict future states. For example, an Al language assistant that is fed text chat
examples can learn to produce a realistic conversation with people through Nat-

ural Language Processing (NLP) (Roldés 2020).

There are two types of artificial intelligence: strong Al and narrow Al. Strong Al
refers to programming that can replicate the cognitive abilities of the human
brain, such as cyber security. Narrow Al, on the other hand, is an Al system de-

signed and trained to perform a specific task, such as Apple's Siri.

Al is widely used in various fields from finance to healthcare, and it has become
integrated into everyday devices, such as vacuum cleaners. Examples of Al in-
clude chatbots, intelligent assistants, robo-advisors, email spam filters, and Net-

flix recommendations.

Nowadays artificial intelligence is used in various fields from finance to
healthcare, and it is also integrated into the most common facilities, such as the
vacuum cleaner. The inner workers of artificial intelligence are not fully under-
stood, but it is predicted by experts that the development of artificial intelligence
will come even closer to the development of the human brain within the upcom-

ing years. (Frankenfield 2022).

2.2 Language Models

A language model is a core component of modern Natural Language Pro-
cessing (NLP). It is a statistical tool that analyses the pattern of human lan-
guage to predict words. NLP is a branch of artificial intelligence that allows ma-

chines to understand human language. Its goal is to build systems that



understand text and automatically perform tasks such as translation, spelling, or

topic classification. (Roldés 2020).

The language model uses machine learning to perform a probability distribution
on the words used to predict the most likely next word in the sentence based on
the previous entry. Simply put, a language model is an algorithm that, based on
n words of the proposed text, can guess what the next word is and what the
probability of this word's occurrence is. The language model always receives
text as input and produces text data as output. Since many tasks can be formu-

lated in the text, language models are used extensively. (Kapronczay 2022).

Working with language models is based on probability theory: algorithms calcu-
late the probability that a certain word appears in the text. For this, context, style
of speech and meaning of words must be considered, but the machine can only
work with numbers. Therefore, the text is converted into its numerical represen-
tation - this process is called encoding, and the result is a numerical sector.
Each word has a numerical representation, and the neural network looks at
which word combinations and in which order are most often found together in
the language. The larger and more diverse text set is taught to it, the more com-
plex dependencies the model captures and repeats them with new information.

(Kapronczay 2022).

There are two types of language models:

1. Probability-based methods

The language model examines the word's probability of occurrence based on
text examples. Simpler models can consider the context of a short string of

words, while larger models can work at the sentence or paragraph level.

2. Neural network-based modern language models

Neural network-based language models ease the sparsity problem by encoding
inputs. Word embedding layers create a vector of arbitrary size from each word,



which also contains semantic relations. These continuous vectors create the de-
sired precision in the probability distribution of the next word. (Kapronczay
2022).

The most famous language models are GPT-3 (developers: OpenAl, parame-
ters: 175 billion), Bloom (developers: Hugging Face, BigScience; parameters:
176 billion), ESMFold (developers: Meta Al, parameters: 15 billion), Gato (de-
velopers: DeepMind, parameters: 79 million, 364 million and 1.18 billion),
LamDa (developers: Google, parameters: 137 billion). The number of parame-
ters in a language model is a measure of its ability to recognize complex pat-
terns and relationships in data and develop new emergent capabilities.
(Wodeski 2022).

2.3 OpenAl

OpenAl is an artificial intelligence research laboratory and development com-
pany. It has created a variety of Al-powered programs and machine learning al-
gorithms that allow computers to do all kinds of things, such as create images
from text or make a robotic hand that solves Rubik's cubes (Ot 2022). This altru-
istic Al company was founded by Elon Musk and Sam Altman in 2015. It is offi-
cially a non-profit organization and works with funds invested by investors. The
company is directly trying to build safe and useful artificial intelligence (AGl), but
also considers its mission accomplished if the work helps others achieve that
result. (A Guide to OpenAl and its Products and Services 2023).

OpenAl conducts research in many fields related to artificial intelligence, includ-
ing machine learning, robotics, economics, and computing. In addition to re-
search work, OpenAl also aims to educate the public about artificial intelligence
and its possible effects and to promote the responsible development and use of
artificial intelligence.

During its seven years of existence, OpenAl has developed many artificial intel-

ligence tools that perform specific tasks. They are as follows:



1. OpenAl Gym is a toolkit for developing and comparing reinforcement learning

algorithms.

2. OpenAl RoboSumo is a simulated environment for developing and testing ro-

bot control algorithms.

3. The OpenAl Debate Game simulates a debate between two or more partici-

pants using artificial intelligence.

4. OpenAl Dactyl is a robotic hand designed to learn and adapt to new tasks us-

ing machine learning algorithms.

5. OpenAl Generative models (including DALL-E and ChatGPT) are artificial in-
telligence systems trained to generate new, original content based on a set of
examples or a specific model. (A Guide to OpenAl and its Products and Ser-
vices 2023).

2.4 GPT-3 Language Model

GPT-3 is Generative Pre-trained Transformer 3, and it is the third version of the
language model released by OpenAl in May 2020. It is generative because
GPT-3 can produce long sentences from unique text as output. Most neural net-
works can only produce yes or no answers or simple sentences. Pretrained
means that the language model is not built with domain-specific knowledge but
is able to perform domain-specific tasks such as translation. Transformer is a
neural network architecture developed by Google researchers in 2017. (What is
GPT-3, How Does It Work, and What Does It Actually Do? 2021).

Deep learning can be considered as a specialized branch of machine learning.
It is a field that relies on learning and improving on its own by examining com-
puter algorithms. While machine learning uses simpler concepts, deep learning
works with artificial neural networks, which are designed to imitate how humans
think and learn. (Reyes 2023).



GPT-3 is a deep learning-based language model that can generate text that
closely resembles human-written content. In addition to text, it can also produce
code, stories, poems, and other forms of creative content. As a result of these
capabilities, it has gained significant attention and popularity in the field of natu-
ral language processing. The full version of OpenAl GPT-3 is, with approxi-
mately 175 billion parameters to be trained, the largest model trained so far

compared to other language models. (Cooper 2021).

The GPT-3 model differs from other language models in that it has a huge num-
ber of parameters to train, 10 times more than any previous model. In general,
the more parameters a model has, the more data is needed to train the model.
According to the authors, the OpenAl GPT-3 model has been trained with

around 45 terabytes of text data from various sources such as Wikipedia and

books. (Cooper 2021).

GPT-3 is not a single model but a family of models. Each model in the family
has a different number of parameters to be trained. The table in Figure 1 shows

each model, architecture, and corresponding parameters.

Model Name Nparams  Mayers  Omodel  Theads dhead Batch Size Learning Rate
GPT-3 Small 125M 12 768 12 64 0.5M 6.0 x 1074
GPT-3 Medium 350M 24 1024 16 64 0.5M 3.0x 1074
GPT-3 Large 760M 24 1536 16 96 0.5M 25x 107*
GPT-3 XL 1.3B 24 2048 24 128 1M 2.0 x 10~*
GPT-3 2.7B 2.7B 32 2560 32 80 IM 1.6 x 107
GPT-3 6.7B 6.7B 32 4096 32 128 2M 1.2x 107
GPT-3 13B 13.0B 40 5140 40 128 2M 1.0 x 1074
GPT-3 175B or “GPT-3" 175.0B 96 12288 96 128 3.2M 0.6 x 10~*

Sizes, architectures, and learning hyper-parameters of the GPT-3 models

Figure 1. An example of the GPT-3 models family (Cooper 2021).

The OpenAl GPT-3 model family is based on a transformer-based architecture

(Figure 2).
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Figure 2. Transformer-based architecture (Cooper 2021).

Encoder: The encoder receives the input and constructs a representation (its
features) from it. This means that the model is optimized to understand the in-

put.

Decoder: The decoder uses the encoder representation (features) along with
other inputs to generate the target sequence. This means that the model is opti-

mized for output.

A key part of transformers is the attention process, which allows the model to
understand which words are most important to consider when judging what the
sequence produces. In each iteration of the encoder, each word is given numer-
ical weights, which are then analysed by the decoder to determine key aspects
of the input text on which the output should be based. (Bard 2021).

2.5 Instruct GPT

Instruct GPT, or simply Instruct, is a powerful tool that allows users to fine-tune
the generation features of the GPT model language. Developed by OpenAl, In-
struct GPT allows users to train a model for specific tasks and generate text
personalized to their specific needs. This tool is designed to facilitate develop-
ers and researchers fine-tuning GPT for a wide range of natural language pro-

cessing (NLP) tasks such as language translation, text summarization, and



question answering. Instruct GPT allows users to train the model with their own
data, fine-tune the model for specific use cases, and create text that is relevant
and accurate. The goal of Instruct GPT is to facilitate and improve the automa-
tion of repetitive and time-consuming tasks of companies and organizations.
(Dongre 2023).

The key difference between GPT and Instruct GPT is that GPT can be fine-
tuned for any task, while Instruct GPT needs to be specifically fine-tuned for a
specific set of tasks. While Instruct GPT is highly proficient at certain tasks, its

narrower focus makes it less adaptable than the original GPT.

Compared to GPT-3, the new Instruct GPT models adhere better to English in-
structions, are less likely to produce false information, and at least slightly less

likely to produce harmful results.

One issue with GPT-3 is that it was trained to predict the next word from a large
data set and not safely perform the task the user wanted. To solve the problem,
OpenAl used a method called reinforcement learning with human feedback
(RLHF). Reinforcement learning is a technique that involves an Al agent making
decisions based on the actions it performs in its environment and the feedback

it receives in the form of rewards or punishments. (Cuofano 2023).

To convert GPT-3 models to Instruct GPT models, OpenAl designed a three-
step procedure. The first is model fine-tuning. The second is building a reward
model (RM). Third, the SFT (Supervised Fine Tuning) model must be taken and
further fine-tuned using reinforcement learning. Instruct GPT is more attuned to
human preferences, which ultimately better predicts actual performance. The
reason is that Instruct GPT is better aligned with human intentions through a re-
inforcement learning paradigm that makes it learn from human feedback. (Lowe
& Wainwright 2022).
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2.6 ChatGPT

OpenAl's ChatGPT is a very popular Al-based program used to create dialogs.
An intelligent chatbot has a language-based model that the developer fine-tunes

for human interaction (Pocock 2023).

Instruct GPT and ChatGPT are both models developed by OpenAl. However,
the biggest difference between them is in their intended use. ChatGPT is a con-
versational Al model trained to generate human-like responses in dialogue. On
the other hand, Instruct GPT is a task-oriented Al model that is trained to per-
form specific tasks such as code generation, text SQL queries, and summariza-

tion by following instructions given to it.

Both models are built on top of transformer architecture but Instruct GPT is
trained on more versatile tasks and is fine-tuned to perform specific tasks, while
ChatGPT is trained on more general conversational data. Instruct GPT is a spe-
cialized version of ChatGPT designed for a task-oriented context. (Dongre
2023).

ChatGPT works by collecting human-written data from the Internet and using
calculated predictions to answer questions and queries entered by the user.
The responses it generates are based on text queries and information from
which the Al language assistant "learns" more about various topics and how to
discuss them. (Pocock 2023).

It is well trained on biased and unbiased data in the form of texts from books,
articles, and websites. ChatGPT can reproduce output and reliability, which is
critical for many sensitive applications and other valuable Al systems. However,
it is still prone to error and relies on training data provided in 2021. (Pocock
2023).
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3 Task Management Application

Chapter introduces the idea and goals of the case project, technologies, and
tools that are used to create the application. After that, details of development
process are provided through this chapter such as key components of the appli-
cation, which are developed with React Native (Task List and Task Details), im-
plementation of user authentication and authorization through Firebase as well

as storing task details in Firestore database.

3.1 Purpose and Goals of the Application

During the search for the best application idea to implement for an IT project,
ChatGPT provided 10 different options. The idea of creating a Task Manage-
ment application was found to be the most appealing, as it has the potential to

help individuals who often struggles with managing multiple tasks.

The purpose of the task management application is to provide platform to sim-
plify the task management process and help users achieve their goals with

greater ease and efficiency. With an increasing number of tasks to complete in
our daily lives, it is becoming more challenging to stay organized and prioritize
our tasks. This application solves this problem by providing users with an intui-

tive and user-friendly interface to manage their tasks.

The application will allow users to create new tasks and filter them based on
their completion status. This will help users understand which tasks have been

completed and which ones still need to be done.

The basic functionality of the Task Management Application has been success-
fully implemented with the help of ChatGPT. The application consists of five
screens, including Authentication Screens for user login and registration, a Task
List Screen that displays all the tasks in a list, a Task Form Screen for creating

new tasks, and a Task Details Screen that allows users to view additional
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details about a task, such as its description. The Task Details Screen also fea-

tures a Delete button, which enables users to remove tasks from their task list.

3.2 Development Process: Technologies and Tools

The application was developed using React Native, TypeScript, Expo, Firebase
Authentication, and Firebase Firestore. Both web and mobile applications are

divided into frontend and backend. Frontend refers to the part visible to the user
and its functions, while backend refers to the basis of the application, which the

frontend is designed to utilize.

In a React Native application, the line between frontend and backend can be a
bit blurry since much of the application logic and state management is handled
on the client-side. However, Firebase Authentication and Firestore can be con-
sidered part of the backend since they are cloud-based services that provide

authentication and data storage functionality.

Frontend:

e React Native: a JavaScript framework for writing real, natively rendering
mobile applications for iOS and Android. It is based on React, Face-
book's JavaScript library for building user interfaces, but instead of tar-
geting to the browser, it targets at mobile platforms. In other words: web
developers can now write mobile apps that look and feel truly native, all

with the JavaScript library we already know and love. (Eisenman, 2015).

e TypeScript: a superset of features that enable us to use types in JavaS-
cript. It gives us a module system, classes, interfaces, and a rich type of
system. By using TypeScript write better code, with fewer errors, it helps
to catch mistakes statically that can be committed along the way while
applications are build. The code quality and understandability of our ap-
plication can be enhanced just by starting to use types in our code. (Mal-
donado 2019).
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Expo: an open-source platform to build React Native apps. It is a set with
tools and services built for React Native. Expo can help developers get
started with building React Native apps easily. It offers a range of tools
that simplify the creation and testing of React Native apps. Additionally,
Expo provides a more robust and convenient development workflow with
the flexibility to customize and configure project settings to suit individual

needs. (Borozenets 2022).

Backend:

Firebase Authentication: a service provided by Firebase that enables de-
velopers to authenticate users using email and password, phone num-
ber, or social media accounts such as Google, Facebook, and Twitter. A
secure and easy way to authenticate users in the application is provided
by it. (Firebase Authentication 2023).

Firebase Firestore: a NoSQL cloud database provided by Google that al-
lows developers to store and sync data between client-side and server-
side applications in real-time. Store, synchronization, and query applica-
tion data at global scale can be enabled by Cloud Firestore. (Cloud Fire-
store 2023).

3.3 Utilizing ChatGPT for Application Development

ChatGPT was used as a helpful tool throughout the mobile application develop-

ment process. Various application ideas were received from ChatGPT initially,

and then the Al language assistant was asked to determine the most suitable

elements to include, taking into consideration that it was a study project (Figure

3). Valuable advice was provided by chat bot throughout the entire process.



14

E what components better to implement in task manager application as IT student school
project

As an IT student school project, here are some key components that you can implement in a

task manager application:

1. User Authentication and Authorization: Implement a secure login system with the ability
to create user accounts and authenticate users using email and password or social media
logins.

2. Task Creation and Management: Allow users to create new tasks, set due dates, assign

priorities, and add detailed descriptions. Users should be able to edit, delete, and mark

tasks as completed.

[}

. Task List and Filtering: Provide users with a list view of their tasks, which can be filtered
and sorted by priority, due date, and completion status.

4. Notifications and Reminders: Set up notifications and reminders for upcoming tasks,

Figure 3. Appropriate components to include in study case.

This list can be utilized to create a product design map. It has been decided that
first three components would be implemented in study case, only limited num-

ber of features in the first iteration of the product.

Chat bot also helped with the application folder structure (Figure 4) and with a

choice of colour scheme (Figure 5).

Sure, here's an example structure for a task management application built using React

Native:

Kotlin () Copycode

= App.3s
I sre/
|— components/
|— Task.3s
|— TaskList.js
|— AddTaskModal.js
L— TaskDetailModal.js

styles/

|— coleors.is

|— fonts.js

|— 1ayeut.is

{— typography. js
L— index.js
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Figure 4. Possible Task Management application folder structure, suggested by
ChatGPT.

The folder structure seems reasonable and logically organized.

&« C @ Q8 = figma.com A 1SM 13k1d id F9egsLInOF % @ .,

Katja Seikkinen This font pairis a c.
O Rectangle 6

Rectangle 2
Rectangle 5
Rectangle 3
Rectangle 4
R

ectangle 1

Fill

FSFSFS 100%

Katja Seikkinen

This font pair is a classic combination of sans-serif fonts that are easy to read and versatile, Export

Figure 5. Possible colour schemes for Task Management application, sug-

gested by ChatGPT (represented by Figma).

The colour schemes are created primarily from neutral colours, these schemes

are helpful and seems suitable for the Task Management application.

In addition to that, the Al language assistant provided helpful guidance on how
to initiate a new React Native project with TypeScript and Expo, including step-
by-step instructions for setting up the development environment, configuring the

project, and creating the necessary files and directories.

When the decision about the components to be used in the application was
made, the ChatGPT was asked for assistance in creating and styling individual

components (Figure 6).
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Here's an example of styles for the TaskList component in a React Native project

php

import { StyleSheet }

useState< [1=([D;

[1=101;
{loadedTasks);

>{task.title}</Text>

Figure 6. Example of creating individual component with ChatGPT on the exam-

ple of Task List.

3.4 Components to be Implemented in the Application

The Task Management application was developed by creating a simple version
with a few screens and basic functionality, and all screens, elements, styles and
functions were created with the help of ChatGPT. In general, there are five
screens in the study project: Sign In, Sign Up, Task List, Task Form, Task De-

tails.

3.4.1 User Authentication and Authorization

The User Authentication and Authentication components are implemented
through two screens, the Sign In and Sign Up screens (Figure 7). These
screens are integrated with Firebase Authentication to provide a secure and ef-

ficient user authentication process.
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Figure 7: Sign In and Sign Up Screens of the Task Management application.

The implementation of the Authorization and Authentication of the application
started with the choice of technologies, where it was decided to use third-party
authentication service: Firebase Authentication. ChatGPT suggested a few
more options such as: AuthO, AWS Cognito and Okta, but since | have an ex-

perience working with Firebase Authentication, the decision was clear.

ChatGPT helped to create new Firebase project for the React Native application
with the comprehensive and detailed answer. Firebase Authentication offers a
set of backend services, SDKs, and pre-built Ul libraries to authenticate users to
the application, and the email/password sign-in method was chosen for this pro-
ject. Firebase Authentication has intuitive and user-friendly interface (Figure 8).
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Figure 8: Firebase Authentication user interface

After Firebase project with the Authentication was created, ChatGPT was re-
quested to provide guidance on implementing Sign In and Sign Up screens in
React Native using Type Script with the Firebase Authentication. The main step
to initialize a Firebase project in a React Native mobile application is to create a
configuration object that contains the following fields: apiKey, authDomain, pro-
jectld, storageBucket, messagingSenderld, and appld. This information can be

easily obtained from Firebase Console.

The chatbot generated code for Sign In and Sign Up screens can be easily inte-

grated into the React Native project by copying and pasting the code (Figure 9).
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Figure 9. Sign In and Sign Up screen implementation in React Native generated
by ChatGPT.

The solution generated by ChatGPT for Sign In and Sign Up screens implemen-
tation in React Native has some disadvantages. One of them is that it does not
include import statements for the useState() React hook, which need to be
added manually in order for the code to work properly. Second one is the auth()
method, imported from react-native-firebase, is not compatible with Expo, which
| used for a smoother and faster development process. As a result, | had to use
the "firebase" library instead of "react-native-firebase". To avoid such issues in
the future, it is important to provide ChatGPT with more detailed information
about the project, such as how to implement Sign In and Sign Up screens in

React Native with TypeScript and Expo.

| encountered another problem while trying to initialize the Firebase project in
my React Native application. The solution provided by ChatGPT was to use the
command "firebase.initializeApp(firebaseConfig)" to initialize the Firebase pro-
ject in the React Native application. But there was an error: “TypeError: Cannot
read property 'initializeApp' of undefined”. Unfortunately, the Chatbot was una-
ble to provide a solution for this issue, so | had to search for answers online
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through Google. The decision was to refactor the code (Figure 10), when use

Firebase Modular API (v9), which is the newest version available.

app: FirebaseApp = initializeApp(firebaseConfig);

auth = getAuth(app)
db = getFirestore(app)

Figure 10. Firebase initialization in React Native project (Firebase Modular API

(v9)).

After requesting assistance from chatbot to implement Sign In and Sign Out
screens, it provided recommendations for using Navigation in React Native to
improve the user experience of the application. This suggestion was very use-
ful.

The only issue with the advice provided by the chatbot on how to use Naviga-
tion in React Native was that it didn't include all the necessary code parts for the
implementation. As a result, when the code was copied and pasted into the ap-
plication project, an error occurred (“Cannot find name RootStackParamList”). It
was necessary to seek further information from the Al language model on how

to resolve this error (Figure 11).
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E Cannot find name 'RootStackParamList’

This error typically occurs when the "RootStackParamList” type is not defined in your
TypeScript project.

To fix this error, you need to define the ‘RootStackParamList ' type in a separate file, usually
called “types.ts' or "types.d.ts".Inthisfile, you should import the necessary types from

the “@react-navigation/native’ package and define the "RootStackParamList ™ type.

Here's an example of how you can define the "RootStackParamList ~ type:

typescript O Copy code

Figure 11. Prompt example.

The Chatbot also assisted with styling the Sign In and Sign Up screens. It of-
fered useful advice, such as using a simple colour scheme, ensuring that form
fields are easy to read, using contrasting colours for buttons, making sure but-

tons are large enough, and implementing responsive design.

3.4.2 Task Creation and Management

Task creation is implemented through the Task Form screen (Figure 12). The
Task Form screen is a key component of the Task Management application that
allows users to add new tasks to their task list. Task Form consists of two Text
Input components for entering task item and task description, as well as an Add
Task button for submitting the task. When the user submits a new task using

the Add Task button, the task information is sent to Firestore and stored as a
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new document in a 'tasks' collection. Each task document contains fields for the
task item and description, as well as metadata such as the creation date. This
data can then be retrieved and displayed in the Task List screen, allowing users

to see all their tasks.

16.36

4 Camera

£ TaskScreen TaskForm

Add Task

Figure 12. Create Task screen.

During the development of the Task Form screen, assistance was requested
from ChatGPT to help with writing the code to add items to a Firestore collec-

tion.

Code example to add task to Firestore with React Native and TypeScript (Fig-
ure 13). In this example we are using db (const db = getFirestore(app)) with get-
Firestore() function from “firebasef/firestore” library. Then, we're calling the add-
Doc() method on the “task”collection to add a new document with the task
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name, task description and creation timestamp. If the operation is successful,
we log a success message to the console. If there's an error, we log an error

message instead.

(task: Task)

y
await addDoc(collection(db, "tasks®), { task: task });
console.log('Task added successfully

catch (error

'

console._error('Error adding task: ', error);

Figure 13. Code snippet to add task to Firestore.

Cloud-based NoSQL document database Firestore provides real-time updates
and synchronization between different devices and platforms, allowing for
seamless collaboration and data sharing. The chatbot provided clear instruc-
tions on how to create a Firestore collection within a Firebase application. The

Firestore interface is designed to be intuitive and user-friendly (Figure 14).

TaskManagment ¥  Cloud Firestore O B A
Project Overview
A > tasks > 3DhDmytbE10L. & More in Google Cloud
2 taskmanagment-5a6ee B tasks = 3 B 30hDmytbE10LsyxrNEKi
w  Authentication
=+ Start collection 4+ Add document =+ Start collection

3DhDmytbE1BLsyxrN8Ki > + Add field

tasks > 846m1(

completed: true

Build ~ task

Release & Monitor completed: true

At: April 6,2023 at 1:32:12 PM UTC+3
Analytics

description: "Read book”
Engage id: "1680777132824"

title: "Read book"

“E All products

park

" Upgrade

£

Figure 14. Firestore database user interface.
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3.4.3 Task List and Filtering

The Task List (Figure 15) screen is a one of the most important components of
the Task Management application that displays all the user's tasks in an orga-
nized and easily accessible manner. This screen includes a list of all the user's
tasks and simple filter that allows the user to easily view their completed and
uncompleted tasks. It also allows users to navigate to the Task Details screen
by clicking on a specific task. Completed tasks are displayed with a blue back-
ground while uncompleted tasks are displayed with a white background on the
screen. This helps users easily identify the status of their tasks. By clicking the
plus button in the right bottom corner on the Task List screen, users can navi-
gate to the Task Form screen to create a new task. Task List screen provides

an efficient and user-friendly way for users to manage their tasks.

16.35

<« Camera

< Signin TaskScreen

Task List
Completed Not completed

Read book

Find book

Workout

Complete thesis

Figure 15. Task List screen.
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The task items displayed in the Task List screen are fetched from Firestore,

providing real-time updates to the user's task list.

There is a React Hook within filter function (Figure 16). This Hook is triggered
whenever the status of the filter is changed and is responsible for returning a fil-
tered list of tasks based on the selected filter status. The “useEffect” Hook is a
built-in React Hook that enables developers to perform side effects after a com-
ponent has been rendered. In this case, the Hook is used to apply the appropri-

ate filter to the list of tasks based on the value of the “filterStatus” variable.

By utilizing the “useEffect” Hook, the filter function is automatically triggered
whenever the value of the “filterStatus” variable is updated. This ensures that

the filtered list of tasks is always up-to-date and reflects the current filter status.

[filterStatus, setFilterStatus] = useState('all’);
filteredTasks, setFilteredTasks] = useState<FirestoreTask[]>(tasks);

useEffect(
if (filterStatus === 'all') {
setFilteredTasks(tasks);
else if (filterStatus === 'completed') {
setFilteredTasks(tasks.filter(task => task.task.completed));
else if (filterStatus === 'not completed') {
setFilteredTasks(tasks.filter(task => !task.task.completed));

tasks, filterStatus]);

Figure 16. React Hook

3.4.4 Task Details

The Task Details screen (Figure 17) provides users with detailed information
about a selected task, such as the task name and description. Users can also
mark the task as completed and delete the task from the list. The screen in-

cludes button for deleting the task.
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Figure 17. Task Details screen with examples of completed and uncompleted

task.

The task deletion feature has been implemented with Firestore, allowing users

to delete tasks from their task list with ease.

There is a Switch component in Task Detail screen, which is used to toggle the
completion status of a task (Figure 18). The Switch component is a built-in Re-
act Native component that provides a visual toggle control. The “trackColor”

prop is used to define the colours of the switch when it is in the 'off' and 'on' po-
sitions. The “thumbColor” prop is used to define the colour of the switch toggle.
In this case, the “thumbColor” changes based on whether the task is completed

or not.
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[completed, setCompleted] = useState(task.task.completed);

handleToggleCompleted = (value: boolean) =>
const updatedTask = ...task, completed: value };
onUpdateTask(updatedTask);
setCompleted(value);

I

return |

View style={styles.container
Text style={styles.title}>{task.task.title}</Text
Text style={styles.description}>{task.task.description
Sﬂitch
style={styles.completedToggle
trackColor={{ false: '#767577', true: '#81lbeff" }
thumbColor={completed ? '#f5dd4b' : '#f4f3f4’
ios_backgroundColor="#3e3e3e"
value={completed
onValueChange={handleToggleCompleted

Figure 18. Switch component.

4 Results

4.1 Advantages of Using ChatGPT for Development

Al language models such as ChatGPT are becoming increasingly popular in the
world of software and mobile app development as they can provide developers

with a wide range of benefits.

ChatGPT can help mobile app developers improve their workflows. With an Al
language model, you can automate tasks, optimize coding practices, and iden-
tify potential areas for improvement. Al language models can also provide lan-
guage-specific recommendations and fixes to ensure code is accurate and func-

tional.

One of the main advantages of using ChatGPT in mobile application develop-
ment is its ability to understand and respond to natural language input. This

means that users can interact with the application in a more natural and intuitive
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way, which can lead to a more engaging and enjoyable user experience. With
ChatGPT, developers can create chatbots, voice assistants, or other NLP fea-
tures for their mobile applications that can understand user requests in natural
language and respond in a useful way. (Top benefits of ChatGPT in Mobile ap-

plication development, 2023).

Another important benefit is the ability to automate repetitive tasks. This can
help developers save time and focus on more complex and creative tasks such
as developing new features and improving the user experience. For example, Al
language models can automatically generate snippets of code based on user in-

put, reducing the time and effort required to write new code from scratch.

The chatbot can identify potential areas for optimization in the code. By analys-
ing large amounts of code, Al language models can help identify inefficiencies
or areas where performance can be improved. This can help developers opti-

mize their code and ensure it runs as efficiently as possible.

Additionally, Al language models can provide language-specific recommenda-
tions and corrections to ensure code accuracy and functionality. This can help
developers catch errors and improve code quality, leading to more stable and

reliable software applications.

ChatGPT has had a significant impact on mobile app development. Developers
are using this technology to build better and smarter chatbots that can under-
stand and respond to complex queries, provide personalized recommendations,

improve user engagement, and enhance customer support. (Saleem 2023).

4.2 Limitations of Using ChatGPT for Development

Despite the many improvements that Chat-GPT has made, it still has certain
limitations. One major limitation is that it cannot yet adapt to changes in conver-
sation or context. Although it understands very well what the user is saying and

generates an appropriate response, it does not always help to understand the
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changing context of the conversation. This may limit the success of the machine
conversation and may mean that the conversation may get stuck or cannot pro-
ceed any further. (Bansal 2023).

The chatbot can only provide answers from some time ago. ChatGPT data ends
in 2021. This can be a problem for those who don't know and can result in incor-
rect information being added when writing an essay or posting on a blog. The
fact is that Al can be useful when the user continues to use it with the utmost
caution. (The Limitations of ChatGPT 2023).

Sometimes ChatGPT gives incorrect answers, which may be due to insufficient
training. Stackoverflow, a coding website, has officially banned the output gen-
erated by chatbot as most of it was incorrect. ChatGPT often provides answers
that appear to be correct, even though they may be incorrect. Anyone who is
not an expert can take them for the truth. Even if the question is not particularly
difficult, ChatGPT can still give a very wrong answer. (The Limitations of
ChatGPT 2023).

Limited domain expertise. Domain expertise refers to the knowledge and experi-
ence in a particular field or industry. ChatGPT is a general-purpose language
model and may not have the same level of expertise as a human expert in a
specific domain. Developers can fine-tune ChatGPT on domain-specific data to
improve its domain expertise, but it requires a significant amount of data and

expertise.

4.3 Best Practices for Utilizing ChatGPT

The interesting thing about the ChatGPT is that you can have an ongoing con-

versation with it, and it will remember your previous interactions.

As an example, when | requested ChatGPT to assist me with integrating Fire-
base Authentication to my project without providing any additional details (Fig-

ure 19), it was able to recall from previous prompts that | was working on a
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React Native application using TypeScript, and as a result, it provided me with

code that was adapted to the correct language and framework.

E I want to use third party authentication service Firebase Authentication

Firebase Authentication is a popular third-party authentication service that can be easily
integrated with a React Native mobile application. Here are the basic steps to implement

Firebase Authentication:

1. Create a Firebase project: Go to the Firebase console and create a new project.

2. Set up Firebase Authentication: In the Firebase console, go to the Authentication section
and enable the sign-in method you want to use (e.g., email/password, Google, Facebook,
etc.). You will also need to configure the settings for each sign-in methed.

3. Install Firebase SDK: Install the Firebase SDK in your React Native project using the
following command: “npm install firebase’.

4. Initialize Firebase: In your app's entry point (e.g., App.js), initialize Firebase using the

Firebase configuration object obtained from your Firebase project.
javascript ) copycode

firebase

t firebaseConfig = {

(1firebase.apps.length) {
firebase. (firebaseConfig);
3

1. Implement sign-in and sign-up screens: Create sereens for user sign-in and sign-up, and

implement the Firebase Auther * Regenerate response jgnInwithEmailAndPassword’,

Figure 19. Prompt Example.

To ensure that ChatGPT responds accurately and effectively, it is important to
provide it with clear and detailed prompts. For example, unclear prompt: "Help
me with my app”, in contrast clear prompt: "I'm developing a mobile task man-
agement application using React Native and Firebase. | need assistance with
implementing the Sign In and Sign Out screens, as well as creating a Firestore
collection for storing task data. Can you provide guidance on these tasks and

suggest best practices for improving the user experience of the application?"

If you want ChatGPT to assist you with adding a new feature to your applica-
tion, it is important to provide specific details such as the name of the feature,
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the functionality it should have, and any relevant constraints or limitations. Addi-
tionally, you could provide examples of similar features in other applications to
give ChatGPT a better understanding of your requirements. This will help en-
sure that the suggestions and advice provided by ChatGPT are relevant and

useful to your specific needs.

Another way to use ChatGPT as a developer helper when building a mobile ap-
plication is to integrate it into your Integrated Development Environment (IDE).
Many popular IDEs, such as Visual Studio Code, offer extensions that allow you

to use ChatGPT directly within your development environment.

Here is an example, how Code GPT extension can be used within Visual Studio
Code (Figure 18). It is possible to generate code using ChatGPT, simply add a
comment (here is “create typescript function to get completed tasks”) for the

task you wish to accomplish and press the “Ctrl + Shift + I” keys together.

return (
View style={styles.container
Text style={styles.title}>{task.task.title}</Text

Text style={styles.description}>{task.task.description}</Text
Switch
style={styles.completedToggle
trackColor={{ false: '#767577', true: '#8lbeff' }
thumbColor={completed ? '#f5dd4b' : '#f4f3f4°

Figure 20. Comment for the task you want accomplish.

This will generate the code on the right side (Figure 21).
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Details.tsx ®

> TaskDetailScreen > TaskDetails.tsx > [@] TaskDetails
handleToggleCompleted = (value:
updatedTask = ...task, compl
onUpdateTask(updatedTask); title: string;
setCompleted(value); 3 isCompleted: boole

array of all

function getCompletedTas tasks: TaskTy
View style={styles.container return tasks.filter((tas => task.isC
Text style={styles.title task.t }
Text style={styles.description

1 ch

style={styles.completedToggle

Figure 21. Code generated by ChatGPT.

Apart from that, it is possible to select a code, right-click on it, and ask Code
GPT to explain the code, refactor it, find problems, debug, and more (Figure
22).

handleToggl c
dTask : complete, Share
onUpdateTask

setCompleted(value); Commit Changes

Cut Ctrl+X

Ctrl+C

container

scription

Compile & Run CodeGPT

Explain CodeGPT

style= .completedToggle
trackColor={{ false: '
thumbColor= = gar Refact

io. ckgroundColer Document

valu d

] Find Pro
onValueChange={handleToggleCompleted e

Unit Test CodeGPT

.deleteBu
s.text}>Delete Task Add to Watc

Run to Cursor

Figure 20. How to utilize Code GPT within Visual Studio Code.

5 Conclusion

The purpose of the engineering work was to develop a mobile application for
the task management using React Native technology, Firebase Authentication
and Firestore with the ChatGPT assistance and at the same time to study the
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use of Al language model in the programmer's work, to examine the language

models used to create chatbots and to study the basic concepts of ChatGPT.

In the research phase, various materials, and articles about ChatGPT were ex-
plored to gain a comprehensive understanding of language models and artificial
intelligence. The history of ChatGPT and its creators were also studied, provid-

ing valuable insights into its capabilities and potential applications.

Artificial intelligence is developing more and more every day, and ChatGPT is a
clear proof of this. This versatile chatbot can already compete with humans in
intellectual and communicative tasks. The use of ChatGPT is expanding, and

this trend will continue.

The process of Task Management application development went relatively
smoothly due to the previous familiarity with React Native technologies and
Firebase fundamentals. ChatGPT was a helpful tool during development,
providing ready-made code snippets. However, there were also various errors
encountered that ChatGPT was unable to assist with resolving. In general,
ChatGPT has the potential to improve developer’s workflow and increase effi-

ciency but requires some field knowledge to be fully effective.

ChatGPT is a good programmer but not a good software designer or developer.
This Al cannot design software from an engineer's perspective with business
needs in mind or fix errors other than those detected in its training data. At least
not for now. This tool cannot replace those whose work goes beyond routine
coding. On the contrary, this tool can open a wide range of possibilities for
those who work with the code. Just need to give the right instructions to this Al
language assistant and it can make the workflow easier. This leads us to the fol-

lowing conclusion: ChatGPT is the beginning of more powerful developers.
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