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Abstract

Grubite is an online platform that was built to make the process of choosing what
to order at a restaurant simpler. The software is made up of 3 different components: the
RESTful API, the web application and the mobile application. The node server AP| was
developed using Node.js, the Web Application was built using React.JS and the mobile
application with built with the react-native JavaScript framework. The Web and Mobile
applications are the two components that the user will be able to access. The web
application is what the restaurant owners will use to upload their menu items. The
Mobile application is the main and largest component of this project. Through the mobile
application, a user can view a restaurants full menu with photo and reviews and ratings
from other users.
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1.  Introduction

Restaurants are part of our everyday lives. People go to restaurants for several different
reasons such as birthdays, business meetings, dates, anniversaries, etc. One thing that
every person has to do when they go to a restaurant is decide what food on the menu
they want to order. Most of the time, especially if it's a restaurant that you have not been
to before, looking at the large menu with all the different options and trying to pick
something to order can be an extremely overwhelming process for many reasons. Here
is a short list of reasons why this can be an overwhelming process:

- The menu may not be in a language that you understand.

- The meals on the menu are quite expensive and people don’t want to end up
wasting their money on something that they may not enjoy.

- Most menus are just words and don’t have an image of what the food item looks
like, so the individual has no idea what the final product of their order will look
like.

There are too many options, leading to choice paralysis.
Durlng the summer of 2018, while at a friend’s birthday dinner party at the Old Spaghetti
factory the idea came to me. | had been to that restaurant once before, but had only
ordered a salad. This time would be different. Looking through the menu trying to decide
what to order, the decision was extremely difficult due to the fact that the names of the
food were all in Italian. | had absolutely no idea what | was looking at. | had no idea
what the dish was, what it looked like, what it tasted like and definitely didn’t know if it
would be worth the money. In an attempt to see if there was better information on the
menu, | went online to the company website. No luck. I tried to find an app to download
that could possibly have a digital version of the menu on it, still no luck. | ended up
getting the only thing that sounded familiar on the menu; chicken alfredo. Throughout
the evening, it really bothered me that in the technology filled world that we live in today,
there was no app that | could download on my phone where one could look at a digital
version of a restaurant's menu.



1.1.  Motivation

The motivation for the project was to build an online platform that would make the
process of selecting what food to order at a restaurant less complicated.

1.2. Goals and Objectives
For this project, there are 3 different components that | will develop:

Web Application:
This is going to be a web portal that restaurant owners will use to digitize their menu.
This means that they will be able to upload different food items to their menu that
belong to one of the main 4 categories: Appetizers, Mains, Desserts and Drinks.

Mobile Application:
The mobile application is the main and largest component of this entire project. The
Grubite app is what restaurant customers will use to view the menu information for their
restaurant of choice. They will be able to see an image of the menu item, the price, a
description and reviews. Customers will be able to leave their own review of each
particular food item.

Server (RESTful API):
The APl is the backend of the entire system. The API is the only component in the
entire system that has a direct connection to the database. The API is a set of URLs
that the web application and mobile application use to send and receive data to and
from the database.

2. Background
2.1. Development Process

The development process was split up into 3 different phases. This helped to clearly
plan out all of the tasks to be completed.

2.1.1.  Planning Phase

This was the to-do list that was followed during the planning phase:

- Create the user interface mockups

- Design database schema

- Decide on and learn the different programming languages that were going to be
used in the building process

- Design the overall software architecture and understand how all the different
components of the platform would interact with each other

- Decide on exactly what features were going to be implemented on the web and
mobile application

- Set up development environment



2.1.2. Development Phase

The development phase was the longest out of the 3 phases. During this phase these
were the items completed:

- Created and setup the MySQL database (SQL DDL)

- Built web application using React.js

- Built node backend (API) with node.js

- Built mobile application with React-Native.js

- Directly translated the user interface mockups to code

2.1.3. Deployment Phase

The deployment phase of this project was to deploy the web application, the mobile
application and the server on the internet.

2.2. User Interface Design

User interface (Ul) design in a mobile application is an extremely important part
of the whole process of developing software. The Ul is the means that a user uses to
interact with the program or software that has been developed. User interface design is
the process of making interfaces in software or computerized devices with a focus on
looks or style ("What is User Interface (Ul) Design?"). The essence of Ul design is to
create designs that users will find easy and straightforward to use. For this thesis paper,
there is development of a graphical user interface design for the web application and for
the mobile application. When designing the Ul for programs there are a lot of factors
that come into play such as:

- button feedback

- font weight, style, and size

- color palettes
There are a lot more things that have to be factored in, but the few listed above are very
common factors. Another very important factor is following modern industry standards.
For example when a user is opening the login screen on a mobile application it is part of
the industry standards to have the login button below the fields where the
username/email and password is entered. It would throw the user off if the login button
was positioned above the input fields. The best type of user interface is one where the
learning curve is very small. This means that a new user should not have to think about
the purpose of particular user interface features.

Adobe XD was used to create the initial design for the user interface. Adobe XD
is a desktop application that is typically used to create and design user interfaces for
websites and mobile apps. After the rough drafts of the user interfaces were designed,
they were then employed as a starting point to develop the real Ul for the different
applications.

2.2.1. Colour

Colours plays a massive role in user interface design. It is a key component of the
psychological impact of a design on users. ("The Role of Color in UX"). A properly
chosen color palette can elevate a Ul design from average to exceptional; but in the
same way good can turn into great, a poorly thought out Ul design colour palette can
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totally ruin the entire user experience. The psychology of colour shows that certain
colours, mainly the primary colors have meanings associated with each of them.
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Figure 1: Psychology of Color Wheel ("The Psychology of Color in Web Design",
2016)

For the Grubite platform, it was developed using very simple and basic colours. The
main color scheme is white, light grey and black.

2.2.2. Web User Interface

The user interface mockup for the web application was quite simple to design and
convert to code. The image below is the initial Ul mockup for the dashboard page that
was designed during the planning phase of the project.

APPNAME
|

Mains

escription Price Tags Action

Figure 2: Ul Design for Web Application

The next image is what the web application Ul ended up looking like.
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Figure 3: Final Dashboard Ul

2.2.3. Mobile User Interface

Designing the user interface for the mobile application (app) was one of the more
difficult challenges of this project for various reasons. The Ul for a mobile application is
so important that it can make or break your application. A user can download a mobile
application from the app store and when the user opens the app for the first time,
depending on the user interface, it can make the user love or hate using the app. For
the design of the Grubite mobile application, all of the user interface elements were
based off successful apps that millions of people use today such as Facebook
Messenger, Yelp and OpenTable.

2.3. Technologies Used

Github
Github was used to store/backup all of the code for this project. It was also used for
version control to view different versions of code files.

Google Cloud Platform
Google Cloud Platform is a cloud computing solution provided by Google to host web
applications and store data. For this project the RESTful APl was hosted on GCP, but
later transferred to Netlify because GCP is very expensive to maintain.

MySQL
MySQL is the type of relational database that was used for storing the data for this
platform.

Netlify
Netlify is a cloud computer software that hosts serverless websites and static web
pages. Netflify has a free tier that you can use to host a limited number of projects. |
ended up using Netlify to host the web application and the RESTful API.



Node.js
Node.js is a JavaScript framework that runs JavaScript code outside of a web browser.
I's mainly used to code backend functionality of a website and to build a RESTful API.
This project used Node.js to build the API.

React.js
React.js is a JavaScript framework that makes it easy to build user interfaces for
websites and web applications. React allows users to make reusable components that
have props attached to it that can be used over and over on different pages. For
example, using regular HTML and CSS to create a header on a web page, requires
copying and pasting the exact same HTML code into every single page that use that
specific header on and change the text every single time. Using React.js made it
possible to simply create a file that contained the code HTML and CSS code for the
header components and add a ‘headerText’ prop to it that would determine what the
text in the header would say. For every page that used that same header, all that was
required was to import the file to the page and set the ‘headerText’ props to what it
needed to say. This process makes it easy to build web pages because all that is
required is fitting the different components together like pieces of a puzzle. React.js was
chosen over other frameworks like Angular.js and Vue.js because React is focused
primarily on user interface and is one of the easiest JavaScript web development
frameworks to learn and implement.

React Native
React Native is extremely similar to React.js except that it is solely designed for the
development of iOS and Android mobile applications.

RESTful API

REST stands for Representational State Transfer ("What is RESTful API? -
Definition from Whatls.com"). API stands for Application Program Interface which allows
two computer programs to communicate with each other. A RESTful APl is an
application program interface (API) that uses HTTP requests to GET, PUT, POST and
DELETE data. With an API, different end points (URLs) are created to perform different
functions. For example the ‘/login’ endpoint is used to log a user in and the ‘Jusers/3’
endpoint could be used to retrieve the information for user id #3.

Trello
Trello is a project management software that allows the user to create and make
different lists and boards to organize various tasks that have to be completed. For this
project Trello was used to organize the different tasks that needed to be completed for
each of the different components of this project. The image below is a screenshot of
what the Trello board looked like.


https://searchmicroservices.techtarget.com/definition/application-program-interface-API
https://searchwindevelopment.techtarget.com/definition/HTTP
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Figure 4: Trello Board

3. Software Architecture

The software architecture of the whole system is quite simple. It is made up of 4 main
components:

Database

Server (API)

Mobile Application

Web Application

Figure 5 shows how the different software components interact with each other.

-

i

saL
Database

Application Server
(REST API)

F Y

HTTP/REST
endpoints

Web Application

(grubite.com) Mobile Application

Fi.gure 5: Overall Software Architectui'e
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The web and mobile applications both connect to the application server via different
RESTful APl endpoints to access data from the database. The functions of the different
endpoints will be expanded upon in a latter section of this paper.

4. Database

For the development of this project it is was quite difficult to determine what sort
of database would function best for this particular type of project. During the planning
phase of this project, while researching online | discovered that non-relational
databases were the most common type of database that were employed in the
development of mobile applications. Due to projects that | have worked on in the past, |
only have experience with the MySQL relational database. The type of the data that
would be stored on the database is mainly relational data, so using a MySQL relational
database would be my best option.

The next issue that | encountered was that with most mobile applications, the
process of connecting your mobile app directly to the MySQL database was extremely
complicated and tedious. It was a challenge to work to resolve this difficulty, but | was
able to work through it.

5. RESTful API
5.1. Development Process

Developing the API for the Grubite platform was a very complicated process due to the
fact that | had never created something like this before so | had to spend a lot of time
learning and understanding exactly what an API does.

There are various functions that an API can perform; everything from user
authentication and data security to uploading files and modifying data on the database.
The development process had to be done simultaneously with the development of the
web and mobile application. As different functions for the web and mobile application
were developed, | would have to create the necessary backend function/endpoint on the
API that would allow me to send and/or retrieve the information as needed. For
example, during the development of the mobile application | created the login screen on
the mobile app and then created the login and authentication function on the backend
that would allow the user to authenticate the login credentials that they entered into the
mobile app.

5.2. Current bugs / Issues
There are currently no known bugs in the API.

5.3.  Future Improvements

A major future improvement to the API would be to have proper user validation using
web tokens. This would prevent unauthorized users from accessing data from the API.
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6. Web Application: grubite.com
6.1. Development Process

The development process for the web application was relatively complicated
because although | have built numerous websites in the past, they had all been built
using basic HTML, CSS and JavaScript. | had never built a web application using a web
development framework. The first task | tackled was figuring out the design what |
wanted the user interface to look like. The image below is a screenshot of the initial Ul
mockup design.

APPNAME

Mains

Name Description Price Tags Action

P |

Figure 6: Screenshot of Web App Ul Design

The next step after designing the interface of the web application was figure out
what programming language was going to be used to build it. This required learning
React.js and everything about React from scratch. This required many tutorial videos on
YouTube. During the learning process while following the tutorials, | built other smaller
React web applications, with each project teaching me a how to accomplish different
types of functions in React. It took about 2 weeks to get a good understanding of how to
use the React.js framework.

After learning React, | set up my development environment for the Grubite web
application and began the coding phase. Here is the list and description of the process |
went through while coding:

- Creating a Login Page: This is the page that a restaurant owner will use to log
in to the web application. Creating this page took a lot longer than expected
because | initially wanted to code everything from scratch my by myself but |
figured it would be more effective to create the different components of the page
using a CSS library such as Bootstrap. | did my research on the internet to find
how to implement Bootstrap CSS into a React web application. It was a bit of a
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learning curve because it was very different from working with basic HTML, CSS
and JavaScript.

- Restaurant Owner Registration Page: Creating this page was quite straight
forward after coding the login page because they had the exact same form
components. The registration page just had more form inputs.

- Figure out how to submit form data in React.js: After the login and
registration page was created, the next task was to learn how to actually send
the form data to be processed. Before that | needed the login and register user
end points to be functional on the API.

- Created the dashboard page: This was the most time consuming task for the
development of the web application because as you will see in the walkthrough
section of the web application, the page has many different components.

- Created the form to add new menu items: This was the last thing coded during
the development of the entire project because | was not 100% sure what the
exact data was that each food item had to have associated with it. So after | was
done building the mobile application | realized that there were definitely more
pieces of the data

6.2. Walkthrough
Step 1

When a user opens the web application, they have the option to login with their login
credentials or they can register with the necessary information.

nnnnn

aaaaaaaa

Forgot your password?

Figure 7: Web Application Login Screen
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Please Sign Up

Figure 8: Web Application Registration Page

Step 2
After the user logs in, they are led to the dashboard. This is the main component of the

web application. This is where the user can view all of the items on the menu; they can
view the different menu categories and add different sub-categories as needed.

David's Kitchen

All Appetizers Mains Desserts Drinks

Figure 9: Web application dashboard

13



Dashboard

€ > C 00 O localhost:3000/dashboard

= Menu David's Kitchen

All  Appetizers Mains Desserts Drinks

m Burgers Pizza Wings Salads Add Sub-Category

Food ltem

Description Product Price
Pizza

Any type

1299

899
88Q ribs

1989

Figure 10: Viewing Menu Category and Sub-Categories
Step 3

When the user clicks the ‘Add Food ltem’ button, this is the form that pops up on the
users screen.

nnnnnnnnnn

Add Menu Item

uuuuuuuu

 Figure 11: Add Food Item Form

6.3. Current bugs / Issues

The only current bug with the web application is that initially when the browser is
loaded, after the user logs in, their menu does not load until the page is reloaded
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6.4. Future Improvements

Two things that will make the user experience better is improving the overall user
interface of the web application and adding activity indicators to give the user feedback
on what is going on behind the scenes.

7. Mobile Application
7.1. Development Process

Developing the mobile application was by far the most time consuming portion of this
project. | had no previous app development skills that could have been used during the
development of the mobile application because all the skills and knowledge that were
required to build this app was new territory. The Grubite app was built using the React-
Native JavaScript framework. To be able to use this programming language, | bought an
online React-Native development course and spent about three weeks going through
the course content.

The thing that was done to start the process of building the mobile app was to
design that user interface of the mobile application. This step was really important
because as discussed earlier, the user interface is one of the most important elements
when building a mobile applications because it can make or break your application. For
the user interface, the goal to make it simple, easy to use and understand. The image
below is a screenshot of the user interfaces that was designed at the start of this
project.

mirevisions/456444231design=30033659 z I ticiniel
Figure 12: Screenshot of Ul mockups for Mobile Application

After the user interface, the development environment was setup and actual

development began. These are the steps below; listed in chronological order, describing
the coding process:
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Created reusable components: React-native is based on React.js which is built
around the concept of reusable components. The first thing that was done was to
design and code a small library of reusable components like buttons, form inputs,
cards, page headers etc. As every new page was created, these ‘common’
components were imported, used and modified as necessary.

Created user authentication process: The user authentication process
includes 3 screens. The welcome screen, the login screen and the sign up
screen. All 3 pages use the exact same authentication button, just a different
colour.

Created the bottom tab navigation: A bottom tab navigation is the main
navigation component that splits up the 3 different components. The discover
section, the saved section and the user profile section.

Created the restaurant menu screens: The pages that were included in this
step were the search screen, the menu screen and the food item screen.

Created the food Items actions button: The food item screen contains 3
buttons that lead to 3 different screens: the review screen, the view nutritional
info screen and the leave review screen.

As the mobile application was being built, the necessary endpoints to retrieve and send
different pieces of data were also created simultaneously in the API.

7.2.  Walkthrough

When a user opens the Grubite app on their phone, if they are not logged in previously,
they are greeted with the welcome screen, in which they can choose to either login with
their login credentials or they can choose to register for an account.
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02:367
< search

<<<<<<

qqqqqq

SIGNUP
first name &
»)
w last name LOGIN
email
username
password
email
FORGOT PASSWORD?
password
Welcome LOGIN
confirm password
SIGN UP SIGN UP
or
LOGIN

Figure 13: Welcome Screen Figure 14: Sign Up Screen Figure 15: Login Screen

Step 2

After the user logs into the app, the first page that they see is the discover page. From
here the user can search up all of the different restaurants that have been listed on the

Grubite app.
Discover

Q Try 'Shake N' Wing

David's Kitchen
842 Academy Way

Shake N' Wing
3333 University Way

Eunice's Kitchen
32 Paper Street Blvd

Tobilo's
7850 Imaginary Circle

Q

Figure 16: Discover Screen
Step 3
Once the user selects the restaurant menu that want to view, they are then taken to the
‘view menu page’ where they can see all of the menu items that this particular
restaurant has on its menu. They can select that particular menu category that they
want to view; either Appetizers, Mains, Desserts or Drinks. They can also search for
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menu items using the search bar on the top of the menu page. Once they click on the
menu item that they are interested in, they are taken to the food item screen.

02:36 7 Y 02:377 e 02:379 WP E
«search «search «search
& David's Kitchen & David's Kitchen <« Egg Salad
$8.99
Q Q *hx

David's Kitchen

All Appetizers Mains Desserts Drinks 324 Paper Street

Al Appetizers Mains Desserts Drinks

» 4

. “‘ Ice Cream $4.69 Pizza $12.99 8
i Its just sweet, sweet ice cream that melts on g
& > yout tongue. McFlurries ain't got nothing o... Any type of pizza that you want
* Kk * * * *
Pizza $12.99 Egg Salad $8.99
Any type of pizza that you want Its just an egg salad buddy
* Kk * * K Reviews
Spring Rolls $7.99 BBQribs $19.89
Chicken Spring Rolls Baby back ribs (also back ribs or loin ribs)
pring are taken from the top of the rib cage betw. A Rati Seeall
wverage Ratin &
* kK * Kk Kk 9 9 Reviews
Fountain Drink $1.99
Any type of fountain drink that you want
* Kk Kk Leave a Review
Egg Salad $8.99 A
Its just an egg salad buddy actons
*kk View Nutritional Info
BBQ ribs $19.89
Baby back ribs (also back ribs or loin ribs) Save Share
are taken from the top of the rib cage betw...

- -

Q Q Q

Figure 17: Menu Screen Figure 18: Selecting Category Figure 19: Food Iltem Screen

Step 4
Once the user is on the food item page, there are 3 buttons that they can click:
- The ‘see all reviews’ button will take them to the reviews screen where they can
view all of the reviews for that particular food item.

02:374
< search

(— Egg Salad
Reviews ©

osazi
L 8 8!
Lorem Ipsum is simply dummy text of the printing and

typesetting industry. Lorem Ipsum has been the industry's
standard dummy text ever since the 1500s, when an un..

sheeshka
* *

Lorem Ipsum is simply dummy text of the printing and
typesetting industry. Lorem Ipsum has been the industry's
standard dummy text ever since the 1500s, when an un...

roboski
* ok kKK
Lorem Ipsum is simply dummy text of the printing and

typesetting industry.

rainbow
* *y

Lorem Ipsum s simply dummy text of the printing and
typesetting industry. Lorem Ipsum has been the industry's
standard dummy text ever since the 1500s, when an un...

Q

Figure 20: Reviews Screen
- The ‘leave a review’ button, will take them to screen where they can make and
post their own review.
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02:379 _—
« Search "
< Egg Salad

Egg Salad
Rating: 3/5

* K9

Post Review
I Yeah I'm
QIWIEJR]T]YJU]I]JO]P
AlISIDJF|GIH]JJ]K|L
4 Z X CVBNM &

)
Figure 21: Leave Review Screen

- The ‘view nutritional info’ button will take the user to a screen where they can
view a nutrition label (if available) for the selected menu item.

02:379 .
< Search " N

& Egg Salad

Nutrition Facts
ize 0g

Serving Si

0g
Og
Og
0mg
u 0mg
Total Carbohydrate 0g
Dietary Fiber Fat 0g
Sugar 0g
Protein 0g
Vvitamin A 0mg
Vitamin C 0mg
Calcium N/A mg
iron 0mg
——

Q

Figure 22: Nutritional Information Screen
Step 5
On the food item page, the user can also click the save button, which will add the food
item to the user’s saved list, which they can access quickly in the future.
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02:379 P
< Search "

Saved

Ice Cream $4.69
* * K
Pizza $12.99
* Kk *
Fountain Drink $1.99
* Kk
Egg Salad $8.99
* * K
BBQ ribs $19.89

* kK

<

Figure 23: Saved Food Items Screen

7.3. Current bugs / Issues

One issue with the mobile application is that there are currently no activity indicators
throughout the mobile application. So there is no user feedback for when an activity is
going in the background.

7.4. Future Improvements
- Add activity indicators throughout the entire application.

- Add a pulldown to refresh for all of the different types of lists through the
application.

8.  Overall Future Improvements and Conclusion
8.1.  Overall Future Improvements

There are a few more features that may or may not be implemented into the platform in
the future.

Allow user to pay for meals through the mobile application
In the future, a user should be able pay for their meal at a restaurant within the Grubite
mobile application itself. This is useful for a couple reasons:

- It would take the user experience to the next level because as a user if | am able
to view the menu of a restaurant, naturally | would want to be able to pay for my
meal through the app.

- It will allow the implementation of a rewards program in the future.

Filtering capabilities for the mobile application
In the future a user should be able to filter through the different food items to help
narrow down their search to find the perfect item for them. There would be a filter button
next to the search bar on the menu page. For example if a user is vegan, they should
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be able to go on the mobile application and view only the vegan friendly options on the
menu.

Data analysis tools on the web application for restaurant owner
In the future because users of the mobile application will be able pay for their meal
through the mobile app, there will be a lot of data collected on the meals that are
ordered. A restaurant owner will be able to see what meals are ordered the most and
what meals users enjoy the most. They will be able to view ratings and reviews for each
menu item, and they will also be able to see recommendations that users may leave for
a particular menu item. For example, if there is a dish that a restaurant makes that is too
salty, users on the Grubite app will say that the food is too salty; then the restaurant
owner will be able to see this and make the necessary improvements to make the dish
taste better or remove it from the menu entirely.

There are still a lot of micro-improvements that can be made but the 3 listed
above are the main features that are going to be implemented and improved upon in the
near future.

8.2. Conclusion

In conclusion, building this online platform has been a roller coaster of emotions. It was
fun yet difficult. The skills that were acquired are skills that will be used in my
professional career; now as well as in the future. There is still a lot of room for
improvement with the software, and | hope to continue working on this even after my
graduation.
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