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PREFACE

We would like to extend our thanks, first and foremost, to Girts. He has been the supervisor
throughout the project and the only other person that we have been able to ask for help during the
semester. He has also done a very good job at providing help to each of the group members and has
done a very good job making sure we were on track and productive every week during the project.
He has had a meeting with us every other week for the project. Girts helped in the coding and

planning processes.

We would also like to thank Cinque Minuti restaurant owners, Enrico, and Svetlana. We realize this
was not the priority project for them and that the idea was a bit wobbly at first. However, they

found us a project and we were able to plan and create it the best we could.

We would also like to thank our family and friends. Though out the project planning and writing of
the report, they have come with some suggestions that helped us both design the frontend of the

website as well as give ideas over what to write in the final report.
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SUMMARY

In the past decade, websites have played a major role in our society. Websites have many
unique roles. Websites can attract and inform their readers about certain things. This is the
case for our project. Our clients’ restaurant decided they should also have a website created,
with the purpose of informing their readers and providing their customers with a unique

service, allowing them to order from an online platform.

The main goal with this project is to create a website for a pizza restaurant, here in Alesund.
A website that will be used as a food ordering service, will also provide information about the
restaurant. The website is designed to allow customers the option to view and select products
according to their preferred products, but also can be used by the so called “admins” to
process and view these as orders. The website will also entail being used to process orders.
The project was planned according to the clients’ needs. The project included planning,
developing and then a report. The report summarizes the planning and includes a report
detailing the planning and development stages for the project along with the overall process

over the project.
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TERMINOLOGY

Concepts

Backend — the part of the project not visible by the user which stores the data.

Frontend — the GUI of a project.

Branches — unique set of code changes saved in a different location.

Sprints — set timeframe in which work will be done.

Responsive web design - a website that changes to look good on all devices.
Request — used for communication between server and client.

Boolean — data with two alternatives, true or false.

Method — procedure that is associated with an object.

Repository — Placement where data is stored.

Array — data stored in an organized list.
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Abbreviations

SQL — Structured query language

HTML — Hyper Text Markup language

CSS — Cascading Style Sheet

ER-Diagram — Entity Relationship Diagram
APP - Application

ICT — Information and communications technology
API — Application Programming Interface
IDE — Integrated Development Environment
GUI — Graphical User Interface
REST-Representational state transfer
URL-Uniform Resource Locator

API —Application Programming Interface
JPA-Java Persistence API

HTTP-Hyper Text Transfer Protocol

PK- Primary Key

FK- Foreign Key

JWT-Java Web Token
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1 INTRODUCTION

This section gives the reader a brief intro to the background basis for the project. It includes
the goals of both the client and project group as well as lists the structure over what will be
explained in the report. It explains the primary objectives of the project and details the content

found within the report.

1.1 Background

Cinque minuti is a recently established café restaurant. The café is located in Alesund. The
café provides food such as pizza and pasta, but also, currently specialize in small cakes called
“pasticcini”, in Italian. Since they are also able to make larger cakes, and want to make sure
each cake gets sold, they came up with the idea for them to broaden their menu thru a website
ordering service. Our project works as that ordering service. Considering, that he ideal
situation with the project, is for customers to be able to preorder cakes using a mobile friendly
website. This will allow the restaurant to know in advance what they need to prepare. This
will essentially prevent the restaurant from making a large cake and displaying it, only to find

out that it will not get sold.

1.2 Goals

Since the goal over the project has been different from the clients’ perspective and the
students, we had to meet a “middle-ground”, fulfilling goals for both parties. This section

explains the difference in goals between the restaurant owners and our own.

1.3 Motivation

Our project group was formed in November of 2020. The group consisted of three members,
at the time. All the members had a general interest in a project that had something to do with
creating and designing a website. Therefore, we applied for a project that would be based on
web design. We also had an interest in a project where we would be able to utilize the same
technology we had previously gone thru, in different classes since we started the bachelor’s

program at NTNU.

12
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As a group, we wanted to have a bachelors where we would also learn from. Our motivation
also led to, wanting extra experience and broaden our knowledge with the programming

languages required in making a website.

1.3.1 Restaurants goals

The goal of the restaurant is to be able to sell larger portion cakes without the need to make
them and put them on display in the store. This way the cake can go bad before getting sold.
By having a website ordering service, they will be able to sell only what is already ordered. In

large, this will essentially reduce waste.

1.3.2 Group goals

The goal of the group is to make the website as consistent with the wishes of the client. It is
also the main priority to be able to deliver a functional product that the restaurant can start
working with. To make this website both mobile friendly and scale to bigger screens, is also a
huge advantage towards the market for the clients. Learning from the project is also a major
goal the group focuses on. This project will essentially give each group member “work”

experience. We will also be getting experience working with real clients.

1.4 Objective

5minuti website revolves around making a website that functions mainly as cake catering
service, with the possibility to expand its service to pizza and pasta eventually in later
versions. The website will let customers order cakes as well as letting the Sminutti owners see
and process those orders on a digital platform, being this website. The website will be made,
so that it is mobile friendly, allowing users to order using phones. The user facing parts of the

website will be responsive.

1.5 Contents

This report will further explain the problem and solution that we were faced with thru-out the
project. The report will first analyze the theoretical foundation for the project. This will list all
the theoretical concepts we utilized during the project. The theoretical basis will also explain

how we used each aspect of their concepts on the website. After that, the project will talk

13
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about the organization over the project group. The organization will define the tasks of the
project group, clients and supervisor and what jobs each of us had. The project will then also
detail the technology we used for the different areas of the project. The results will come
towards the end. this will explain the preplanning process and thereafter go thru the
implementation phases explaining each process that was completed and how we completed
each task. After the results are explained, the report will also give details about things that can
be implemented for further development. Thereby, giving the clients a product that has been
planned further then the expectations have been. After that, any unfinished stages will also be

defined in the discussions as well as determining things that could be improved.

14
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2 THEORETICAL BASIS

The theoretical basis covers the collection of concepts used throughout the project. It briefly
explains each concept and will be explained later in the report.

2.1 Agile Methods

Agile methods refer to processes that a software developer uses to ensure continuous delivery
over the timeframe of the project. This subchapter explains methods that are relevant for our

assignment. It also details the principals of scrum and techniques related to scrum.

2.1.1 Scrum

Scrum is an agile method where the work is focused on iterative goals. These iterative goals
are usually set in a backlog of goals set by the product owner. In scrum you can use
something called story points to give some measure of how difficult a task will be to solve.
Each iteration in scrum is called a sprint and after each sprint you have meetings with the

clients.

2.1.2 Sprint Meetings

At the start of every sprint, the project team has a meeting with the clients where progress is
shown and information over the features and improvements that have been implemented in
the previous sprint is shared. The project team then discuss these changes with the client and
supervisor and then determines what the priority of upcoming development changes will
include. In these meetings the goal is to find out what the client wants and that might change
from one week to the next. Therefore, adapting to this constantly changing vision is what

agile methods is all about.

2.1.3 Story points

Story points is an arbitrary value that gives the developers an idea of how much work will go
into a given task. This value is usually only useful within the group that set it because it is
based on the work of the team that set the value. This value becomes more useful as time goes
on because the group will get an idea of how much work a given task is by looking at the
points.

15
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2.1.4 Planning poker

Planning poker is a way for a development team to estimate the difficulty of the different
tasks that are in the backlog. You do this by having a set of cards with numbers on them from
anywhere between 0-100 that you use to estimate the story points of a task. Then you have a
meeting with the group where everyone gives their estimate for how many points a task
should be worth and this way the group can discuss and adjust the perceived difficulty of a

task together.

2.1.5 Backlog

The backlog is a list of the tasks that need to be done such as features that need to be
implemented. As the client comes up with new ideas and features to be implemented these get
added to the backlog.

2.2 Database theory

In this subchapter we will be talking about different database theory that is relevant for our

project and explain terms and methods used in databases.

2.2.1 Relational databases

Relational databases are ways to organize data using tables. These tables are then linked to
other tables that are using date that they have in common. These table links give you a better
understanding of how your data relates to each other and how you can access one piece of

data in relation to another piece of data.

2.2.2 Keys

In a database there are different types of keys that are used. This section will explain the

concept of the different keys and what their purpose is.
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2.2.2.1 Primary Key
The primary key is the key that defines the row in a table often called the id, this is usually a
numerical value that is generated by the database and autoincremented every time a new row

is made.

2.2.2.2 Foreign Key

Foreign keys are keys that link data together between two different tables, the foreign key act
as a cross-reference between the tables because it points to the primary key in another
table(Juliano Rabelo, 2021).

2.2.3 Database Relationships

In this subchapter database relationships will explain how the database uses these

relationships. These relationships include, one-to-one, one-to-many, and many-to-many.

2.2.3.1 One-to-one

In a one-to-one relationship, a row in a table has only one corresponding row from another
table. In some cases, this is done for security reasons, where the table is divided, and sensitive
data is in its own table(lan, 2016). An example of this can be an order system where the order
points to a customer instead of having the customer directly in the order, with the assumption

that a system where a new customer is added to the table for every order.

2.2.3.2 One-to-Many

One-to-many is generally the most used relationship type(lan, 2016). In a one-to-many
relationship you have one row in a table that has a reference to multiple rows in another table,
but those tables will only have a reference a single reference back to that row. An example of
this could also be an order system but in this example the customer has a user that can be used
for multiple orders where each order would point to one user, but a user could point to

multiple orders.

2.2.3.3 Many-to-many
In a Many-to-many relationship, you have multiple rows in a table that can reference multiple

rows in another table this also means that those rows can have multiple references to the
17
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original table as well(lan, 2016). A many-to-many relationship can also be thought of as two
one-to-many relationships where they use a link table or a junction table to link to each other.
An example of this could be a relationship between products and costumers since a customer
can buy multiple products and a product can be bought by multiple customers and the

junction table in this case would be the order.

2.3 XMLHttpRequest

The XMLHttpRequest allows users to interact with servers using a URL to access data(MDN
contributors, 2021). XMLHttpRequest is used as way to send asynchronous requests from
JavaScript to the backend API.

XMLHttpRequest’s were used to send data inputted in the frontend to be stored on the
backend.

2.4 Fetch

Fetch is an API similar to XMLHttpRequest but has a more simplified approach which
doesn’t require handing redirects(Google Developers, 2019). Just like XMLHttpRequests,
Fetch also is used, as a way, to send asynchronous requests from JavaScript to the backend
API.

In the project fetch was used to retrieve data from the backend and then reading that data as

json data. It then returns a function that creates an element in JavaScript for each menu item.

2.5 JSON Web Token (JWT)

JWT is a standardized way authenticate a user using tokens. The token is signed, using a
secret key or a public/private key(Wikipedia, 2021). When a user successfully logs in by
sending the login credentials to the server, they will receive a JWT back as a response, this
token is then saved on the users end usually in some sort of local storage or a session. This

token is then added in an authorization header in future requests that require authentication.

18
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2.6 Authentication

Authentication is the process used to verify the user accessing the specific hidden data. A
username and password are most used for authentication purposes because it identifies the
person that is accessing the webpage(P.Christensson, 2018).

2.7 REST

REST is a type of architectural style that gives a way for a client to communicate with a
server(Codecademy, u.d). With a REST API a client will send a request usually to a set

URL/path for example “/product/list” this represents the resource the client wants to access.

2.7.1 Separation of client and server

A good thing about REST is that it helps separate the client and the server which increases a
project coupling because the server and client become independent systems that are not
necessarily reliant on each other. This means that code can easily be changed on one system
without affecting the other. If the client knows what format the server is expecting these
modules can communicate while being separate. This improves the scalability and makes the

project more flexible.

2.7.2 HTTP-methods

In rest, the client communicates with the server using different types of http methods. These
methods represent the action the client wants to do. These methods are GET, POST, PUT and
DELETE. Where GET is used to retrieve a resource, POST is used to create a resource, PUT

is used to update a resource and DELETE is used to delete a resource.

2.7.3 Response codes

A REST API uses response codes to give the client information about the status of the
preformed request. This can be as simple as a 200 request to tell the user that the request was
successfully preformed or something like a 401 that tells the client that it is missing the

sufficient authorization to perform the request.

19
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2.7.4 Paths
In REST paths are used by the client to tell the server what resource it is trying to interact
with. This can be something like the path “/product/add”. Most paths are usually clear in their

functions and they help the client know what is going on.

20
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3 MATERIALS AND METHODS

This section explains the role in which each organization had in the team and the creating
over this project. It details further the technology that was used in the planning and
development stages. This section also talks about the programming languages that were used

during the project.

3.1 Organization

The organization over the project has three parts, The Project group, the client, and the
supervisor. This section explains each part and their roles for the project.

3.1.1 Project Team

The project team is made up of the members working on the specific project, sharing the same
goals for the project. For the project to work efficiently, a team leader is assigned. The team
leader's responsibility is to detail the tasks and hand them out accordingly. The responsibility
of the team is to define the specific roles and objectives of the project in hand and execute the
tasks, in order, to ensure that the project is successful in the expected time and that the right

standards are met.

Our group consist currently of two students enrolled in NTNU in Alesund, although we
started with three. We are the ones that will plan and design the website for Sminuti
restaurant. Since the team was rather small and only had two members, there was no actual
leader defined. We worked towards the same goal and split the tasks primarily from frontend
to backend. We worked in two-week sprints, meaning that we have a meeting with both the
client and supervisor every other Monday. This leaves us ample time to make changes and to

visually show the progression in smaller steps.

3.1.2 Client

The client's role for this project is very crucial. The clients are to define the criteria in which
they would like to have a product. They will supply us with their needs for the project. The
client will also have the final say in the visualization over the website so that it meets their

needs. Client will approve or disapprove of project plans. They will be able to request
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undergoing changes as the project progresses, and in the end they will either decide to use or

not to use the final project.

The client for the 5minutti website project, are the ones that will end up with the project. They
are the ones that created the idea of the project based on their needs and for the further
success for their own restaurant. For them, this project was primarily focused on the idea of

being able to preorder food, which was later narrowed down to only the sale of cake.

3.1.3 Supervisor

The supervisor for the project was assigned by NTNU to us. For this project, our supervisor
was Girts Strazdins. The supervisor has the role of helping the team. If the group struggles or
needs help he is the only one that is tied to the project with more experience than the group
members itself. He is also there for the spring meetings and to check if we are on track for the

completion of the project.

3.2 Materials Used during the project
Due to Covid 19, the work for this project was primarily done from home. Although we had
some opportunities to work from school, we did not decide to do that. The materials used
relied mainly on a personal computer along with internet connection along with other devices.
Each device had to be supplied by each group member. A microphone and camera were also
used during the meetings along with other preinstalled software programs. These programs
include:

e Postman

e Netbeans

e Github

o GitKraken

e Diagrams.io

e Zoom

e Discord

e Spring Boot
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3.3 Technology

This section lists the different software technology we used during the project. All the
technology used in this project was decided as a group. The technology we used, have also
been technology that we have used over the past years in different classes at our university.

Therefore, we planned to use this technology according to experience and ease.

3.3.1 Postman
Postman is an API client that is used to send different types of HTTP requests. It is a simple
way to test calls to the backend to check if it is working correctly. Postman allows the

developer to create, share and test API with the use of HTTP requests.(Jacob Sharir, 2020)

3.3.2 Apache Netbeans
Apache Netbeans is an opensource IDE that allows developers to develop code with the use
of different languages(Mark Stephens, 2016). Netbeans is the IDE we used for all the code in

our project. It let us code in Java, Html, Css, and Javascript all on the same IDE.

3.3.3 Github

Github is a version control system that lets developers make undergoing changes to code and
revert changed when necessary. This lets developers share versions of the code as it takes
effect(KORBIN BROWN, 2019).

3.3.4 Gitkraken

Gitkraken is a user-friendly app that lets utilize the functions of git. Gitkraken works as a GUI
to take care of project repositories(Hussnain Fareed, 2019). In these repositories, developers
can control the branches of the project so that the work being done does not meet unnecessary

conflicts. Gitkraken also lets the user see the history of the work that has been done.

3.3.5 Diagrams.drawio

Diagrams.drawio is a website that allows us to draw out the visual representation of the
project. It uses a drag and drop feature that allows developers to easily make diagrams and
charts(Computer Hope, 2020).
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3.3.6 Gannt

Gannt chart is the project management tool used to determine the timeline of different
assignments. The timeline over each assignment may vary due to the size and complexity.
This will be reflected on the diagram. It also details the deadlines each assignment should

have before it should be completed(Association for Project Management, u.d).

3.3.7 Trello

Trello a software that organizes projects into boards. With the use of Trello, the group can
determine what and who is working on a specific task assignment. Trello also lets the group

know how far into the process each assignment has reached(Trello, 2021).

3.3.8 W3schools

W3schools is a website that has tutorials for a wide variety of different programming
languages. They provide detail instructions for examples over a wide variety of different

programming languages.

3.3.9 Zoom
Zoom is an app that allows video communication. Its widely used for conferencing and other

video chats because it does not require a registered account(William Antonelli, 2020).

3.3.10 Discord

Discord is an app used for communicating with each other. It allows the users to use voice
chat, text chat, and to share screen or files. Discord allows the users to create own private

communities or servers filled with their own channels(Devon Delfino and Grace Dean, 2021).

3.3.11Spring boot

Spring boot is an open-source tool used by developers to build applications(Michiel Mulders,

2019). It is useful in that it reduces development time.
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3.3.12Digital ocean
Digital ocean is a cloud infrastructure that provides cloud services to help deploy applications

in the cloud. Digital ocean lets a user rent a virtual machine where you can run different

applications such as deploying a Mysgl database or a static website(Salman Saleem, 2019).

3.3.13Nginx

Nginx is an open-source web server that can be used on ubuntu to deploy a web server to run
a website. Nginx is built to have low memory usage and has all the features you would expect
from a web server(What Is Nginx? A Basic Look at What It Is and How It Works, 2021).

3.4 Programming languages

Throughout the project we utilized multiple different programming languages for the creation
of this project. Below are the different programming languages we used throughout the

project.

341 HTML

Html stands for Hypertext markup language(Howe, 2014). Html lets us define content by
enclosing it in tags. All Html code is written in its own file ending with .html.

3.4.2 CSS
CSS stands for Cascading style sheets(Howe, 2014). CSS works hand to hand with Html in

that it provides appearance to the content label in the html files, although, it is written in a

different file location.
3.4.3 JavasScript

JavaScript is the language used to make the contents on the Html page dynamic and
interactive (Hack Reactor, 2018).
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3.4.4 Java
Java is a free to use programming language that us used everywhere, from cellphones to
computers(Oracle, u.d). Java is based on the object-orientated programming model. It is

widely used because of its reliability (Guru99, u.a).

3.4.5 MySQL & SQL

MySQL is a relational database model. SQL stands for structured query language. It is the
domain specific language that is used in MySQL to interact with the database(Herawan,
2020). SQL uses queries to communicate with the database. In these queries, a user can, for
example, ask for specific things such as asking for the database to give you a list of all the
available books in a library system or you can do broad commands such as just telling it to

show you an entire table.

3.4.6 jQuery

Jquery is a javascript library that requires less code, therefore making it simpler in terms of
writing. It serves the same purpose as Javascript, in that it can create dynamicity on the
webpage and that it also works in hand with Html and CSS(Christina Kopecky, 2020).
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4 RESULTS

Overall, the project consisted of three parts, preplanning, development, and this report. The
sections below will fist explain how the preplanning went and the different stages of the
project. The results will also show and explain the final outcome of the website.

This development phase of the project is split into two major parts, the frontend, and the
backend. We chose to split the project in this way because it makes the project more flexible
and reusable when you have the two parts separated in a way where they are not dependent on
each other. This follows good software design principles by making our project more modular

and makes it easier to scale the application.

4.1 Project Phases

The project consists of 3 main phases: project identifying, project defining, and project
implementation. This section will explain the process between each of the project phases.

4.1.1 Project identifying
This stage of the project involves deciding if a project step should be undertaken based on the
benefits, cost and risk involved. There are two parts to project identifying. The evaluation and
the defining the project phase.

4.1.1.1 Evaluation
The evaluation part of identification in a project refers to the analyzation over the information

identified in the project.

In this phase we collect and evaluate the necessary components of the project. We determined
that since the focus is upon having clients being able to order thru the website, we would need
to make that a possibility. The group also focused on that the project would be as user friendly

as possible, so that customers would not need to order as much in the restaurant.

4.1.1.2 Defining project
The defining project part came at the start of the project. It details, how we first came about

starting the project and determining what was necessary for the project. The clients knew a
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“concept” of what they wanted but it was decided in this stage that it would become a

website.

At first, we were not completely sure how our project would be, nor what we would be
working on. We started off by “applying” to a project for ordering tables with the same client.
We got accepted to that project, but we were not the first ones. Another group ended up
getting that project since they applied first, and neither our group nor theirs wanted a
collaborated work project. This meant that our group was not entitled to the first project. This
was fine with our group since the clients had another idea for a project. Since the other idea
was focused on building a website and other hardware was not going to be necessary, we
ended up being on this project. After the clients explained the idea behind this website, we
were able to come with suggestions and preplan the website towards their approval. They told
us what they wanted to be able to do with the website and we created it that way. The project
started with many uncertainties and a group member leaving, we ended up spending a bit
more time planning than was anticipated. In the end, however, we worked to the best of our

ability and was able to create something.

4.1.2 Preplanning
In the preplanning phase of the project, the group focuses on the thought process over the
design and the functionality of the project. The group also has focus on how the backend will

function and how the frontend will look.

Planning for the project started during the course we took at the start of the semester. We
filled out a preliminary project plan. For the preliminary project, our project group focused on
details pertaining to the project. We also planned for two-week sprint meetings throughout the

semester.

Planning also entailed using a Gannt diagram, which helped us estimate how long we would
be able to use for each task. Since we are limited to about four and a half months for the
whole project, the time frame was estimated in accordance with that. Some tasks ended up

taking longer and some shorter. An image of the Gannt diagram is as follows.

28



NTNU 1 ALESUND SIDE 29
BACHELOROPPGAVE

Preplanning for our group, consisted of sketching diagrams and agreeing with the clients
about what each page was going to include. There were many changes underway, this led to a
slightly extended time used on the planning phase. It was not always easy to communicate
and explain the design ideas. There was a bit misunderstanding, so we recreated the planned
slides on the diagram sketched a few times after getting feedback from the clients. The final

image of the sketches is listed below.

In figure 4.1, we sketched the Home and contact pages. On this page, we also designed the
idea for the nav bar at the top. The navbar ended up just how we envisioned it during planning
and was identical in the final solution to the website. In the preplanning, the about us page
was declared as not needed. This was then removed from the sketch. After a few weeks, this
page was then requested again for the final product, since the restaurant owners had content,
they wanted to show there. The home page or index page is the first page that will be shown
upon accessing the website, for both admins and customers. An image over the idea of home

and contact page is listed below.

|H1:-rne| Menu Contact  Info Homs  Manu tuntani Info

DRDER NOW

large background image

incledes number email and
addrazs of the restaurant

Lorem ipsum dokor sit amet,
consectetur adipisicing =lit, sed do
eusmod tempor incididunt ut labore
=t dolore magna aliqua

Facsbook fnk

Figure 4.1. Home and Contact Screens
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Si1DE 30

Figure 4.2 resembles the initial idea of how the menu would look. It would also redirect the

user to another page, Figure 4, for the shopping cart and the order confirmation page.

However, those were all implemented in the end on one single page. This allowed the website

to be better suited for the customers using the system. It would also simplify the process of

ordering. An image over the initial sketch is listed below.

Home |Menu| Contact  Info

Expand | Add Ewxoand | &dd Expand I.'!u:h:l
Cake 1 Cake 2 Caks 3
from pric= 1 from price 2 from price 3
Expand | Add Expand | Add Expand I.‘!'.ljd
Cake 4 Cske & Cakz§
from price 4 from price 5 from price 3

Figure 4.2. Menu and Shopping Cart screens.

Homs Menu| Confact  Info
price total Size  rEmovE
Cake 1 price 1 price 173 [=mallTl @
Csked pricel price 242 e @
Caked  price 3 pice 3*5  [CLame Tl @
totsl
totsl price
checkout
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Home |".-'Ien u | Coentac: Info
Pleass powide us with waur
contacst information
Cortact irformateon
—s8e 1 rice 1
“ame s price
| | e prics 2
Fhote Murmbsr:
| | —EE=d price 3
pick—up
rateRime
Total Todal prce
| Cormnenss ]

Placs order

SIDE 31

mondsy: closed
tussday-thurs and sunday
fridays: 11-10pm
saturday: 11-10gm

11-Tpm

C=slend=r date for picBup and
amie of tae 3y rmosing, nog=n
EI‘EI .r.;

Zdays in advsn-ce

Figure 4.3. Order Confirmation screen.

Erazil notification for the admin

Menu and shopping cart will be on the same

DEgs,

ezch prodwct on the menu will have an expand
button for details of 2ach product

Figure 4.4, 4.5 and 4.6 represents the admins side of the webpage. The login was visible at

first for anyone using the website, however that was then removed. For the admins, to access

the login function they would need to type the correct Url, directing them to the logging in

screen. After they log in, they have access to three more options on the navbar. This

essentially represents their capabilities within the website. That is to view orders, edit menu,

and add a product. The order page was duplicated in the sketch to show how it would look

with a menu item expanded and without the item expanded. It would also be used to represent

the labels for what each product has under the expand function. On the edit menu page, the

edit function was not really a reality from the start, but it was a good idea to have the page

there in case of further development. The remove button would however be there.
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this page will b= accessible with 3 wrl that
will be given 1o the sdministrators e
Srmin.nodlegin

SIDE 32

These pages will reguire authenticstion to

be seen and the adman nav bar will cnly be

visible on these pages

Lagin Home  Menu  Contact  Info

edit  =dd _—
meny product Home Menu Contact  Info

Uzzrmame:

Sazzword:

| Login

Eickuy
Murnbsr: Cae
#1 John ©9EE00EEE 18221 70k [T |fexps

fame: Price Status

#1 [y oo
#1 | — =
#1 o
#1

Figure 4.4. Login and Order screen.

wihen the sdd preduct button is
pressed a pop-up will give a
TESQOnSe

status boxes wil have a

dropdown menu with the
stztuszes for the admins o

change

when expand is
pressed order details
will drop dowin

=dit
orders menumH'}“E Menu Contact  Info

Product Name

Deseription

Algrgens

Prica

| Salzct image |

[ add product ]

edit  add
menu product Home Menu Contact  Info

Phones Pickuy

Mame: \orrer Date Price Ststus
#1 John 00000990 18221 Towr [

[L=]

Produci  Size fims Pric=
cake largs A0kr
cake 2 small A0%kr

customer comment goes here

=1 | —
# —
. 1
#1
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Figure 4.5. Add Product and Order(expanded) screen.

Zdit comes in a later version

remowve will b there from version 1
orders mri;z:: Home Menu Contact  Info
[Femaove][Edit] [Remove][ Edit | [Remove][ Ed7 |
Caks1 Cake 2 Cake 2

Figure 4.6. Edit Menu screen.

4.1.3 Requirement analysis
For the requirements analysis we determined what was the absolute need for the project in its
first version. These were the “vital” components that made the website function. Some of the

criteria for the website include:

1. A full “admin” page where the store owners will be able to see purchased orders,
which include all the menu items and name and date of order and confirmation of
payment. The admin will also, have the ability, to add a product.

2. Each product contains the name a description and 3 set prices for small, medium, and
large.

3. Version 1 of the website will only include the possibility of removing an item, since

this is more crucial than editing menu items, which can come in later versions.
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4.

10.

414

A “home” page, providing customers with information about the restaurant. The
clients will provide their personal information, in which will be listed on this page.
A “contact” page detailing contact information along with the address location of the
restaurant. It also contains Instagram and Facebook links and an included google map
location of the restaurant.

A “menu” page. This page will be used by the customers for placement of orders. On
this page the customer will be able to place an order and read each menu item. They
will be able to select each item they would like and see the total cost in the shopping
cart, which is also embedded into this page. This page will allow customers to fill
personal information for each order which will allow the restaurant owners to view on
the admin page.

An “about us” page. This page will only provide users with a background knowledge
about the restaurant. The restaurant will also provide the details of this page for their
personal information.

It was also very important to plan for the database to function correctly. So, we have
specific elements that had to be stored for the restaurant owners to process different
orders accordingly. For all these options there also had to be a way to store the data
that was being inputted by the customers using the webpage.

Some type of authentication since we knew there had to be a way to safely access the
information on the database. The authentication would have to come before the data
the admins see.

The websites primary focus will be on cake orders that require longer than a two-day

preparation period.

Project implementation

Project implementation focused on implementing the, already thoroughly, thought out

processed in the previous parts of the project. Since we already had diagrams drawn out for

both the frontend and the backend, there was not many changes after we started the coding.

We followed the plan accordingly and started designing each page according to the drawings

of the website.
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Confirm Menu
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ltems

See Contact
information

Administrator

Figure 4.7. Customer and Administrator usage diagram.

4.1.4.1 Design

The design stage of the project focuses on the actual development over the preplanned

criteria. The design phase was split into two sections, the frontend, and the backend. The

frontend focuses on the interface in which the users will see and have access to while using

the website, while the backend refers mainly to the database and applications that the server

uses to access information for the user.

For the design we first focused on creating the backend, which is composed of some Java files

along with a database written in SQL. Planning for this started with first-hand sketches of an

ER-diagram and followed up with it by making changes. Once we decided on a rough draft of

the database, we drew it again on the computer using spreadsheet database. We got our
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supervisor to look at it and come with suggestions on it. We then developed the database with
the use of MySql, which we had some prior knowledge of, from an earlier course.

The second part of the design was focused on creating the frontend, after the database was
planned. We started with the visualization of the frontend so that we could show the clients as
soon as possible. With a visual representation over how the website looks, we were also able
to agree upon different needs the restaurant will have. Although the client did not always
understand the context of this, we were able to get plenty of feedback over what the client

wanted.

4.1.4.2 Testing

This phase consists of getting help from others to try and test the product. This phase will help
us eliminate the flaws created in the implementation stages of the project. During testing, we
hope to find problems that we have not encountered yet while in the development phase.
When the product is done testing and the final changes are made, the project will move to the

implementation phase.

Testing is done by letting other “test” users gain access to the system and try it out. They will
then give feedback based on what they liked, how user friendly it was, any bugs or other
mistakes they encountered using this system, and what ways they think it could be improved.
This feedback will be shared with the clients and the project team can then view the changes
they would also like us to make. This would essentially allow us, the developer group, and the
clients gain a better system with less flaws. After all these stages are done, the website will go

into the implementation phase.

4.1.4.3 Implementation of the project

The implementation phase over the project happens after testing is done. This stage lets us put
the website in use. At this stage, the project should be in tiptop shape and the restaurant can
already take in orders. Should the clients choose to deploy this website, then they will be able

to use it in this phase.
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We will try to deploy the website for the client if they want that. They would have to buy their
own domain and pay to keep the website online. They will then have access to use it in their

restaurant however they may choose.

The spring boot REST AFI
that takes care of the
dynamic requests

The webserver running REST AP
the static html, css and

javascript files
HTTP request . P

Client (Web Elrnwserj:J: -L Web Server

for static files (

Controller

hJ
—

A

HTTP request
methods

) ("

PA Repository
Database L

hJ

4.2 System Architecture

Figure 4.8 Diagram showing the architecture of the system.

Figure 4.8 shows the architecture of the system and you can see the frontend/backend split in
our system. We chose to make this split because it makes the system more flexible and easier
to work with. The system is set up so that the static pages such as HTML, CSS and JavaScript
is served with a web server and all the dynamic requests are done through the REST API.

Database interaction is also done through the REST API with repositories and JPA.

4.3 Backend

For the backend part of this project the code focuses on the server part of the project. This

includes the java program functioning as a REST api and the MySQL database. All of the
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backend runs in the back where the user can access through their frontend GUI. The backend
takes care of the dynamic requests that are sent from the frontend. These requests usually
involve adding data or receiving data from the database. The backend is a sort of gateway
between the frontend and the database where the logic of how to respond to the frontends

requests lies.

4.3.1 Controller

The controller receives requests from the client using paths like how it is described in 2.7.4.
these requests get handled by the controller and it implements one of the many repositories to
get or change the resource that is being requested. For each Entity in the system there is a

repository that is created using JPA.

Authentication

controller

Client Web Server REST Controller REST repository Database

1. Request

[
i

2. Response
(Static files)

A

3. login with a POST to /authenticate with
usernamefand password

[
] Ll

4. Return JWT ificredentials are valid

F

5. Add product Request with
authorazation header

@ if requests is

valid save product 7. add product

to databasze

L J

.

b

8. Return id of new product

L J

A

9. 200 ok response with id of the néw product <

A

i e R e e e ———————]

Figure 4.9 Example of a Request an admin might use.

4.3.2 Repository

The repositories are the way our system interacts with the MySQL database. There is one for
every entity in the system as each entity represents a different table to be accessed. To interact

with the database our repositories use JPA specifically they extend the JpaRepository class.
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4.3.3 JWT and authentication

SIDE 39

The backend uses JWT for its authentication and the authentication part of the backend has its

own controller to handle authentication requests. Our solution uses the example from

javainuse as our authentication system with some slight modifications. One of the

modifications is to move the user details from the main code and into application.properties

for added security.(Javainuse, u.d)

6. Return response with a list of orders

Client Server
i 1. POST request to fauthenticate with i
! username and password !
| »
i 3. Beturn the newly generated JWT :
i i
-« E

|

4. GET or POST with JWT in the header as a i
bearer token to add or receive data that requires !
authentication :

>

i

Figure 4.10 Example of an authentication request.

2. \alidate the
username and

pasword and

generate JWT
usimg secret key

b validate
WT using the
secret key
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i JutTokenlUtil

. OncePerR?questFnter Contlroller (SpringSecurity) UserDetalsService

i 1. POST /authenticate with i i i i i
| usemame and password ! ! i ! !
| ") 2 Check ! ! ! !
i l request : : : i
i || hasioken ! ! i l
i |3 fnotthen cal b ! ! !
! generateAutheticationToken() | 4 ‘v’a“ﬂﬁte usemameand | i
! | vith /authenticate mapping | PAsSWOr LSINg Spring i i !
: ; > authenticate() | 5. Load User Details with | !
! ; ! > username from from : |
i i i : application.properfies | i
i i i i 6. Return Usemame with i i
! | 1 7. |ithe useris valid return true | |Jsername and Password i i
! ! ! Else throw L ! !
! ! ! InvalidUserException v : i
i i i“ i 8. Call generateToken(UserDetails) method to qene rate & valid token i
| } | 9. Retum a valid foken | !
i 9. Return & valid oken L i i i
[*] ! | i i :

Figure 4.11 sequence diagram showing how a JWT gets generated.
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RESTController

9. Return

JSON with list of orders

B

Figure 4.12 example of validating the token where the client asks for a list of the orders.

4.3.4 Database

The database is the collection of information that is stored electronically in tables. For the

website, the main information stored is the customer order, their contact information and

customer comments. These are the necessary fields the restaurant owners wanted to have

access to so that they could contact customers on specific orders and have knowledge about

comments the customer might have in addition to their order. These fields are split into

diverse tables and organized thereafter.

4.3.4.1 Tables

The database consists of four different tables, the customer, products, orders, and order_detail

tables. All which are found inside the database. A description of each table is as follows:
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Customers table describes a customer with information about their name, phone number and

email address. Figure

Customers
PK | customer id int NOT NULL Orders
name varchar{255) NOT NULL PK | idint NOT NULL
number varchar(255) NOT MULL \ FKE1 | customer_id int NOT NULL
email varchar(255) NOT NULL order_date_time datetime(G)

pickup_date_time datetime(&)
comment varchar(255)

status varchar(255)

Products

PK | idint NOT NULL

o Order_details
deleted bit(1)

PK | id int NOT NULL

description varchan(255) NOT NULL

FK1| order_id int NOT NULL pb———
productname varchar(255) NOT NULL \
—< FK2 | product_id int NOT NULL

smallprice decimal (19,2)

i ) ) . price decimal(19,2)
mediumprice decimal (19,2) NOT NULL

size varchar(255)

largeprice decimal (19,2)

Figure 4.13. ER-Diagram over database.

Products describes a product with information about the name of the product a description and
a price for each size small, medium, and large. Since the product does not actually get deleted
from the database, the product also includes a Boolean that tells if the product is marked as

deleted or not.

Orders contains information about an order with a datetime for when the order was made and
ad datetime for when the order is set to be picked up. The order also includes a comment the

customer has added and a status of how the order is going.

Each order has a link to a customer from the customer table using a “foreign key”. This link
has a many-to-one relationship with customer where one customer can have multiple orders
and an order links back to a single customer. Currently our Backend system works with have

one order per customer in the database, but the database is already set up to handle multiple
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orders per customers should the backend be expanded to have registration of users in the

future.

Order details table contains details for an order. Each order detail links back to the order it is
from, with a Many-to-one relationship. This is how an order can link to many order details but
also where an order detail, only links back to one order. Order details also link to a product,
that it is giving information about, with another Many-to-one relationship. Where order
details also only links to one product, but a product can be used in many order details. Order
details also include the size of the product being bought and the price of the product at a
specific size at the time of purchase. This extra information is useful to keep all the past

orders correct, even if a products price changes in the future.

4.4 Frontend

The frontend part of this project includes the code for the user interface. The frontend refers to
the part of the website that is visible to the users. The frontend part has one part for the
administrators and another part for the customers, although you access the pages on the same

website.

4.4.1 Administrator

The administrators page for the project defines the area where the client can manage products
and see which products are being purchased. To start off with, the administrator page will not
be visible for customers. The clients using the administrator page will first be directed
towards a login screen. This is to ensure an extra security check to make sure not anyone can
get access. The administrators have a predefined password that will lead them to the order
page, upon the use of authentication as described in (2.6). They will then get three more
options in the navigation bar that’s located on the top of the screen. These options include the
orders, the add product, and the edit product. In the orders option, the client will see each
order as it is placed. These orders contain the information over all the purchased products and

the total cost of each.
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The add product option allows the client to add a new product to the menu. The add product
page allows the client to define the products’ own name, description, and image as well as
determining three set prices for each product. As agreed, upon, for simplicity, the sizes are
labeled small, medium, and large. As this product is added it will be displayed in the menu
side for the customers to see. However, the clients will also be able to view this content thru
either the menu page or the edit menu page. The last option on the administrators’ side of the
website, is the edit menu page. This page allows the client to only delete and view contents in

the menu, although editing was planned for a later version.

Figure 4.14 shows the pages that only the administrators have access to on the website.

' N

O —» Edit Menu Page

—__>[ Loaln P ] After Authentication \ J
ogln Page J
/\ —» View Order Page

Administrators - 1

' N

—»Add product page

o ’

Figure 4.14. Administrator Access pages.

4.4.2 Customer

The “customers” side of the website includes the home page, the menu, the contact and the
“about us” pages. The Home page gives a brief introduction to the restaurants’ webpage. On
this page, the user will find an image with text and a button that leads to the menu. The menu
page contains all the menu items of the webpage. This is the backbone for the webpage.
Without it the purpose would be minimal. The menu page lets the customer order and view
products supplied by the restaurant. The menu also includes a shopping cart which allows the
customer to view their order and make changes before placing the actual order. After the
purchase button is clicked, the customers will be prompted to fill in their contact information.
This will let the administrators contact customers in case of any discrepancy. The contact
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page shows the contact information of the restaurant. This includes the email and phone
number. The contact page also details the location of the restaurant using google map, and it
includes the link to the Facebook page and the Instagram page. The last page on this part of
the webpage is the about us page. This page informs the user about the restaurant owners and

the restaurant and includes a short video about the restaurant and some of their products.

Figure 4.15 resembles the websites flow of the overview for what the customer will be able to
see when the website it first launched. Which explains that the website will be opened, and
the main page will be visible. After the main page is visible, the user can access the menu the
contact page or the about us page, using links on each of the pages. Further, the image shows
that from the menu the user can access the shopping cart or be redirected towards the

checkout/ order confirmation page.

- } . Confirmation
» Menu 4)‘ Shopping cart

R i Launching website
»  Home page >

Contact Page

Customers

»  About us Page

Figure 4.15. Customer access pages.

4.5 Improvements made during development?

While developing the frontend, we came across another few problems under the creation over
the shopping cart. While planning for the shopping cart, we imagined it would be on its own
Html page. Under development, we found out that it was better to put it on the menu page at
the bottom anyways. Since this was done with the shopping cart, we also decided to do it with
the user information below the shopping cart, since that as well was planned for another Html
page. This would essentially reduce the total amount of pages by two. It would, however, also

simplify the ordering process for each client that would be using this website.
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4.6 The website

Each page has an included navbar at the top which allows the user to navigate thru the
website. The navbar lets the customers navigate to the restaurant menu the contact page and
the about us page. The home page will also, be on each of these pages, should the customers

decide to return to the home screen.

When the website it initially launched. The user will be directed to the home screen. On the

home screen, the users will find some written text and a link that directs the user to the menu
page. This page is used mainly for informative purposes. The written text will be decided by
the restaurant owners, as it is a representation of their restaurant. Figure 4.16 shows how the

home page looks like.

6

Home Menu Contact

Quality Food

This is some example'text that will advertise why you should visit the resturant and
what the resturant has to offer Tt ome example text that will advertise why you
should visit the resturant and what t rant has to offer

Order Now

About Us

46



NTNU 1 ALESUND SIDE 47

BACHELOROPPGAVE
Figure 4.16. Home screen.

As the user navigates towards the menu, either by clicking the “order now” button in the
middle of the home screen or menu thru the navbar selection. The screen will change to show
the menu items. In the menu the website will display each menu item that the restaurant has
previously chosen to input in one of their admin pages. This will display the product with all
the inputted details for each. The details for the product can be found by clicking the info tab.
This will then display a price for the product in small, medium, and large, along with the
description of each menu item. The description of the cake is expected to also include the
allergies of the cake. Each menu item also includes its own add to cart button. Clicking this

button will place the selected menu item into the shopping cart.
At the top-right of the menu page, right under the navbar there is an additional button. This

button has the image of a shopping cart and will direct the user towards the shopping cart

functions for this page. Figure 4.17 shows an image of the menu below.

Home Menu Contact

Menu ‘ -E ‘

» Info

test7643

image goes here

| Addto cart |

cake

image goes here

| Addto cart |

» Info

donuts

image goes here

| Add to cart |

» Info

test7643

image goes here

| Add to cart |

chocolate pudding

image goes here

| Add to cart |

Figure 4.17. Menu
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The shopping cart is located on the same document and can be accessed by clicking the
navigation button. The page will then scroll down to where the shopping cart begins. Each
added product from the menu will display into the shopping cart. For each item added, there
are possibilities of selecting the price, where the total will also change depending on the
selection. If the customer should change their mind, they are able to remove the item by

clicking the button with the image of a trashcan.

An array was used in storing the data fields found in the shopping cart. It was then displayed
under the heading in the shopping cart. Each array field included menu item name, size

options of small, medium, and large, a price label and a trash can button. The array fields are
not sent to the database unless the purchase is sent in. If the page is refreshed or changed the

options will not be remembered otherwise.

For a product to be registered correctly the customer will fill out their details. The details will
include first name, last name, phone number, and email address. The customers will also be
able to select a pick-up-date along with providing comments with the orders, should this be
necessary. When all the details are filled out the purchase button can be clicked, registering
the order and sending it to the backend. It is then stored into the database where the restaurant
owners will be able to see it on their own “admin” page for orders. Figure 4.18 is shown

below. It shows the shopping cart with some example products added.
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Ttem Size Price
test7643 ‘ Small V‘ 10 Kr o
cake Large v‘ S8 Kr @
donuts ‘ Medium v‘ 20 Kr @
Total: 118 Kr
|Fi.rsr name: |
|Last name: |
|Phorle Number: |
|E—Z\zf[a11 Address: |
Choose preferred pickup date
Additional Comments:
| |
PURCHASE

Figure 4.18. Shopping cart

The navbar also includes a link to a page for the contact information and about us page of the

restaurant. The contact page, shown in figure 4.19, provides the customers with a google map

location of the restaurant along with the email and phone number. If they want more

information of the restaurant there is a link included for the Facebook and Instagram of the

restaurant.
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Home Menu Contact About Us
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= OUalitEotel Qe Kartdata ©2021 | Bruksvilkér | Rapportér en feil med kartet
Contact

Email: dragievasv@gmail com

Phone: +47 459 52 6§82
Our Facebook page

Qur Instagram page

Figure 4.19. Contact

The about us page was added per request of the restaurant owners. They wanted to display a
video that they had previously created along with some basic information about themselves.
Currently, the group is still awaiting the information the clients want to post on this page but

have the video added.
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Home Menu Contact About Us

» 003/0:10

About Us

Figure 4.20. About us

Those are the only functions the customers will be able to see for this website. For security
reasons the restaurant owners will have to enter /logIn.html as the last of the URL to access

the log in screen.

The log in screen for this website is done very basic, only requesting a username and
password. These are predefined according to what the restaurant owner wants them to be
during deployment. Figure 4.21, shown below, shows the logging in screen, used by the

administrators.

Home Menn  Contact  About Us

Administrator
Username:

Password:

Figure 4.21. Log in screen.
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When log in is authenticated thru the backend and is successful the “admins” will then be
directed towards the orders page. The navbar will then include three additional options for the

admins. The orders page, the add product page and edit menu page.

On the order page, the restaurant owners will see each purchase order created by the
customers. This will include the name, number, pick-up-date along with total price of order,
for each customer. There will also be an info tab where they can see what was ordered and the
size of the order along with any customer comments that was labeled on creation of the order.
They will also have a way to select status of the item listed on the page. This will help in

process of orders, and so that an order is not processed twice on accident.

Orders Edit Menu Add Product Home Menu Contact

Current Orders

Name Phone Number Pickup date Price

name Phone number Date price Info

Stig 42623465 2021-04-25T14:54:34Z undefined Info

John 555-66-777 2021-04-25T14:58:50Z undefined Info
Tor Odinson 43567656 2021-04-25T15:02:57Z undefined Info

Figure 4.22. Order page.

The add product page lets the admins define the name and description along with the price for
each item in small, medium, and large for each menu item added. They will also be able to
select an image for the products as well. Once all the input fields are defined, the “admins”
can then push the add product button. This will display the product for all the customers along
with displaying the product into the edit menu page. Below is an image over the add product
page.
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Orders Edit Menu Add Product Home Menu Contact

Logged In

Product Name:

Description:

Price Small:

Price Medium

Price Large:

Select image:
| Velg fil | Ingen fil valgt

| Add Product |

Figure 4.23. Add product page.

As of version 1, the edit menu page, lets the administrators delete products, with hopes of
editing menu items in later versions. Because of lack of time this was done this way. The
admins will have to first delete an item and then add it again to make changes to that menu
item. The edit menu page is identical to the menu page but differs in that is has a delete button

instead of a add to shopping cart button, as this is not needed for the “admins”.
This page also gives an overview over the Menu, so that the admins do not have to go to the

menu section every time they want to see a menu item. It also provides them with the inputted

information for each item.
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Orders Edit Menu Add Product

Edit Menu

test7643

image goes here

Lo | Delele‘

cake

image goes here

| Delete|

SIDE 54

Home Menu

test7643

image goes here

TS | Delete‘

donuts

image goes here

| Delete|

Figure 4.24. Edit menu page.

chocolate pudding

image goes here

| Delete|

Contact

With respects to the project implementation, we succeeded in the task of being able to put out

a product and succeeded in being able to view that product, all while being on a secured log

in. We provided the clients with the possibility of ordering from the menu along with viewing

content about the restaurant. Customers are also able to view selected items in the shopping

cart before confirmation.

4.7 Deployment

The site was deployed on Digital ocean using a ubuntu virtual machine, on this ubuntu

machine we installed nginx, MySQL and java to run the different parts of our project. For the

backend part of the project, we ran it using the jar file created by springboot. For the static

files, nginx was used to serve these files to any connecting clients. The database was deployed

using mysql and was set up to work with the backend.

4.8 How different theoretical basis were used.

This section explains how the theoretical basis from chapter 2 were used. It explains the

results of each theory and how it became a result.
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4.8.1 Authentication

Authentication (2.6) was used in this project first by defining a single password and username
the clients will use to log in. If they do not enter that exact password with the corresponding
username then they will not be prompted to view the data, the customers have entered.
Customers’ orders hold sensitive data, such as their names and phone numbers. For an
additional way to secure the website, there will be no visible way to see where the login
screen is. The client will rather have to type in the /login.html at the end of their URL to gain
access to the login screen. With the right username and password, the client will then be

“authenticated” and have access to the database thru their visual page.

4.9 How we used each technology

This section explains how each technology was used in the project. A link to the technology

description is also provided in each subsection.

4.9.1 Postman
Postman (3.3.1) was used in terms of testing. This let us check for responses given primarily
in the creating of the backend. We also used it to get the response from order list and menu

list when we were retrieving them from the backend.

4.9.2 Github

Github (3.3.3) was used as a version control which allowed us to push changes and merge
work done by both students. During the project, we had separate branches we would work on.
This reduced the amount of merge conflicts we would normally expect to have. Version
control for our group let us work on code and share it when tasks were finished or needed
“another pair of eyes” for help. Without version control the project would have hit some

major setbacks.

4.9.3 GitKraken
In this project, Gitkraken (3.3.4) was used, daily, as the interface where we would be able to

see each other’s branches and commits. It was also used during merging over work to the
developer branch, after certain tasks were finished.
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4.9.4 Diagrams.drawio

With the diagrams (3.3.5), our group drew the website and each page that was involved in it.
It was used as a “rough draft” over the final project. It first detailed what links the clients
would find on the navbar and the page that each link included. It allowed us to easily view
and determine what was necessary when we showed these diagrams in all meetings with the
clients, in the planning phase. After we had a visual representation over the whole webpage
and agreed with the clients over how it would look, we were then able to start creating these
Html pages based on the design of the page.

4.9.5 Gannt

Gannt diagrams (3.3.6), for our group, show a visual timeline over certain tasks in a project.
This helps us by giving a visual representation over expected timeline each task has. It also
helps keep track of what tasks needs to be done and when they are planned to be done. Gannt
will also give a visual representation over any potential delays and further estimations based

on those delays.

4,9.6 Trello

Trello (3.3.7) is the software we used for our Gannt diagram. We used trello, combined with
the extension elegantt to make the diagram. As tasks were needed, our group would create
them. They would then end up in new tasks in the start of the list. As an assignment was being
worked on, we would move the assignment over so that the other person knows that
assignment is already being worked on. Since we were only two in the group this process
eventually got narrowed down and each person already knew which tasks were being done

anyway. As a task was completed, we would move the task to the finished section.

4.9.7 W3schools

Our project benefited from the W3Schools (3.3.8) website because we were able to use this
mainly for HTML, CSS, and JavaScript.W3schools.com provides us with many helpful

tutorials. We were able to utilize some of the basic methods such as the grid example. This let
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us define each grid and style it thru CSS. We also go ideas on how to implement the

dropdown boxes and styles for buttons using this website.

4.9.8 Zoom

Zoom (3.3.9) was used for the sprint meetings every other week. Since all we needed was a
link to join, this made it easy for the clients and supervisor to drag us all into a meeting. This
allowed us to communicate thru voice and video with. It also allowed us to share the screen

and show work being done on the website.

4.9.9 Discord
Our project group has used discord (3.3.10) since the group was created. We created a server

called Bachelors 2021. This allowed us to create text channels where we link all shared work,
as well as a talk channel, a voice channel, and a help channel. The help channel allows us as
students directly contact our supervisor. This simplified things since we were all working
from home. We would, also, not need to wait for emails as much with the discord app.

4.9.10 Spring Boot
Spring (3.3.11) boot was used for the backend to implement the REST API. This was

implemented using a controller that implements repositories to interact with the database.

4.9.11Digital Ocean

Digital ocean (3.3.12) was used for the deployment of the website and database. By renting a
“droplet” with ubuntu running, we deployed the static web pages, the spring boot project and

the MySQL database on this ubuntu machine.

4.9.12Nginx

Nginx_(3.3.13) was used with our digital ocean ubuntu server to deploy the static part of our
website running the html, css and javascript files and serving them to users connecting to the

Server.
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4.10 How each programming language was used

This section explains how we used each programming language specifically in the project. It

includes a link to the description of the technology.

4.10.1Html

In this project, Html (3.4.1) was used to structure the content of our website. The
aboutUs.html, addProduct.html, contact.html, editMenu.html, logIn.html, menu.html and
order.html are the seven different html pages in the project, separated in its own file location.

Each page of the website has a unique structure to it.

4.10.2CSS

CSS (3.4.2) was used in the actual design of the website. Using CSS, we were able to add
color and style to each page. This is where we tried to mimic the appearance over what we

drew out in the preplanning.

4.10.3JavaScript

JavaScript (3.4.3) was used in this project for the dynamic elements created on the frontend
page. With the use of JavaScript, our project becomes interactive on the user side. All menu
items and order items for the administrator, are html tags in JavaScript file. The navbar is also
generated by functions places in the onload of the body tags in html. JavaScript functions also
use the fetch and XMLHTTPRequest to get information thru the backend.

4.10.4Java

Java (3.4.4) was used in the backend to communicate with the database. Java was also used in
creating the rest controlled in addition to authentication, configuration, and entity of the

project.
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4.10.5MySQL
MySQL (3.4.5) was used in the creation of the database. With the usage of MySQL, we were
able to detail the tables in which we would be storing data in the database.

4.10.6JQuery

JQuery (3.4.6) was used, for one function, in the start of the project. It was then, removed
since it was no longer needed. Originally, it was used for the navigation bar found on every
page. This way we would not have to make a copy-paste, the code for the navigation bar on
each page. However, the navigation bar was then made thru JavaScript and the link and

function from jQuery was thereafter, removed.
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5 DISCUSSION

The discussion section explains some of the limitations and problems that we faced during the

bachelor’s project. It also explains what can be done if the project is further developed.

5.1 Limitations

The overall project faced some limitations, due to corona. Our group chose to do everything
online, from home. While this was not a critical limitation due to the work being software
developing, it also did not allow for any high level of social interaction between the group.
We did not once use the facilities at school during the project, even though it was a conscious
and very responsible choice, the project group made. All the meetings, with both client and
supervisor was done online, except for one. We had one evening meeting at Cinque Minuti.
This was a very successful meeting, since it was the first time, we felt everyone understood
the meaning of our planning design. We were also offered some small cakes and pizza slices
and got to interact with our clients by drawing out with marker the plan and how the website

would work.

Another limitation was the sprint meetings. We had preplanned these sprint meetings which
was approved by the supervisor, project group and client. After about 5-6 of these meetings
the clients stopped showing up. This limited the feedback we would get towards the end of
the project. It also prevented us from putting the design and the articles they write themselves
on the main page and the information they would have liked to post on the about us page of

the website.

Payment method was yet another limitation in the developing of the project. Due to time
being scarce, this was not developed. This limits the functions of the website, however it was
not in the original specification of the project. It will only process requests made by the
customers and they would then have to pay at a later stage, physically in the restaurant.
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5.2 Problems that arose under development

During the development, our project group faced a few problems. The problems that came
underway were usually minor and mostly in the developing stages of the project. Most of
these problems were fixed within a day or two. Some of the problems included:

e Preplanning the frontend

e Fixing issues with scaling

e Refactoring from rowMappers to JPA

e Using both the XMLHttpRequest and fetch

While the project group was planning the frontend, we had some delays trying to explain how
the overall process would work. We had to go thru the backend and frontend, with the clients.
For them not knowing a lot about IT, this process took a bit longer thenthan expected. Since
they had also just briefly given an idea of the project, we helped them analyze different
criteria they would need and help them throughout the thought process. This ended up taking
more time than planned as well but turned out to be a great learning process for us as

developers. We were just glad they were engaged in the project as much as we were.

While developing the frontend, our project group decided to use a details and summary tag for
the expanding functionality of the menu. The problem with this was that it expands
everything on the same column as the button expanded. This essentially creates the problem
that the information is not expanded as well. Instead, the box gets bigger with nothing to
view. The other products must manually be clicked to expand. It was also used in admins
page. Although the problem did not occur here because there is only one item per column.

During development it became increasingly clear that our existing solution with jdbc and
rowMappers had too many limitations to work effectively with our solution and that
refactoring to JPA would be simpler than trying to make it work our with our existing
rowMappers. It was when we started working on an order with a list of order_details inside
and the usage of a one-to-many relationship for this list that we realized JPA would be easier.

With the help of our supervisor we managed to refactor the code in a few days.

61



NTNU 1 ALESUND SIDE 62
BACHELOROPPGAVE

Using the XMLHttpRequest and the fetch were used by two different group members. That is
why we did not just use one of them. Problems that occurred using these happened when we
tried to retrieve and send data back and forth from the backend to the frontend. All these
problems were fixed, but it made the developing processes take a bit longer than originally
planned. These problems essentially caused delays in the time plan. However, they had to be
fixed for the functionality of the website. In the end, we learned a lot from using these API

requests.

5.3 What can be improved or added?

At the start of the bachelors’ project, the project group, the clients and the supervisor spent
about three sprint meetings, planning the overall project. A lot of ideas were given to fully
understand the scope of the project. Some of these ideas, were really good ideas but they also
drastically increased the scope of the overall project, and there were uncertainties over the
outcome of these ideas. This section details some of the ideas that were considered for the
project. These ideas would be a good addition to the website if the website would be further

developed.

During the preplanning phase of the project, the restaurant owners mentioned a chat function
with customers. This was declined by the supervisor along with the group since it would be
too big of a project to do in the time frame we had and the complexity of what they already
wanted was high. Since we had already lost a team member early this semester, we would
have to simplify the website. The outcome of this function, though, would have been neat and
can be added at a later stage. It would also be a good addition for the restaurant in that it lets
customers get rather quick response to different concerns. The restaurant would also have to

put more time into using the website and check it more frequently in case of message popups.

For later versions of the website, if the website would be continued, the edit function should
and would be created. This was thought out and planned by the group members but not
implemented because uncertainties over the time it would take to make. Editing products was
also deemed unnecessary as well for the website to function, in the end. The editing would

allow the “admins” to alter the information they have previously put on each item, instead of
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deleting it and remaking it just to alter the name or price of a product. This would simplify

adding products to the website.

The design over the website such as colors and font types could be improved. Under
development, we wished we had more feedback from the clients for the design and layout
over the website. The color scheme was best imaged towards the colors they use in the
restaurant already. There were also talked about maybe having some sort of outer boarder to

each product item. This would just change the border design of the menu items.

Another thing that could be implemented, is a payment method. However, there were many
uncertainties behind the payment aspect of the project and was therefore not implemented as
of version 1. We had a general thought over using Vipps for the payment, since it does not
require it to be built into the website. The client would then have to update each order after
payment confirmation thru vipps. There would have to also be some sort of payment feedback
to the customer. This is also just an idea of how to do it without having it built into the
website. There are, however, many other solutions to this. This would essentially give the

restaurant security in that it guarantees payment for an order before it is started on.

A notification for the administrators when they receive an order, would also be of huge
benefit for them. Currently, the administrators have to regularly check the website for updates
on orders. If they would be notified by noise or a popup when the orders come in, they would

spend less effort in checking the website.
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6 CONCLUSION

The goal of the project has been to develop a website. This website has had focus over the
clients’ needs and the purpose in which they will use it. It fulfilled the purpose of the plan at
the start of the semester for a digital platform, in which their customers can order food.
Although it was designed to the purpose of selling cake, the clients can choose to add other
types of food and will be displayed in the menu based on the criteria they set for each product.

It was developed in a way where they can come with additional content in later versions.

In conclusion, the project has been a way to develop ourselves as engineers. We have faced
problems and solved them accordingly. Our project group has been able to reuse a lot of
technology that we have previously learned about, in school, and utilized them to a useful
extent in the project. Our group has learned to face work related obstacles and get through
them. We have gotten to, first-hand, experience the way developers work together with client
and their needs above our own. This has all been a tremendous work experience, that we both

have developed ourselves from.

The project overall, turned out to be a success. There is, however, room for improvements,
should it be developed further. Ideas that are not implemented can be further developed. It
will be a good addition to the restaurant, in that it does its designed job, to let customers

preorder larger cake.
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ATTACHMENTS

As informed by the supervisor, the perquisite project report, the work log and the source code
are the only attachments in this report. The source code along with all the project files are
included in a .zip folder. To access the Administration side of the website, make sure the Url
ends in /HTML/loglIn.html, and use the username: javainuse along with the corresponding

password: password.

Attachment 1 Perquisite project report
Attachment 2 Work log
Attachment 3 Source code
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