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Abstract

In the twentieth century there was an awakening about the importance of stay-
ing active and healthy. So, BeFit Pro was developed to provide a modern and
user-friendly platform, that encourages people to reach their goals and live a
better and healthier life. It will help people in counting their calories, give
them a variety of healthy recipes, suggest workouts and provide a chat bot that
answers specified questions. BeFit Pro was developed using node.js, react.js,
react native, python and MySQL database. Similar projects are in the market,
but they either lack user-friendliness, need payment or have limited informa-

tion.

Viil



Introduction

000 OoCoooC

Obesity in the Arab world, the Middle East and North Africa, is a notable health issue. Out of
the fifteen fattest nations in the world as of 2014 ,according to the World Health Organization
[WHO], 5 were located in the Middle East and North Africa region.(Organization et al., 2014).
Also being active was never a cultural thing as it is in the western countries.

So a solution was introduced which is to make an application that encourages people, especially
middle eastern, to keep track of their calories, give them a variety of workouts and recipes to
choose from. To help build healthy habits and healthy lifestyle.

0000 Doiooooooo

The main purpose of developing such application is the various benefits of keeping a healthy
life style. A main factor is that living a healthier lifestyle means a lower risk of developing
many illnesses, in addition to the physical benefits, regular exercise can lift the mood and
help people feel better and have better mental health, eating junk food, smoking, and drinking
sugary drinks or alcohol are all expensive habits, , and getting healthy helps people feel in
control of their life.

0i00 OO0DoOd oo Uoo dood

Befit Pro was built using various programming languages, it was built using the principles of
REST-full API, it’s backend is written in node.js using express framework, it also integrates
the googleFit API to get user’s health details like daily steps, calories, etc. Python was used to
build the recommendation system for the user’s workouts.

As for the frontend was developed with react expo CLI, CSS

0000 0oooobboooo 0o boo O

There might be other similar applications, but it was noticed that most lacked user friendliness
and people could not use easily, not much of food in the list, or they had all the features but
required a huge amount of money. So Befit Pro was developed to offer the best user experi-
ence, integration with google API, a recommendation system for workouts and with little to
no price, since it’s soul purpose is to help people stay active and fit.
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000 D0O0didoiiod 0o 0Oo 0boooo

The body of the report will start with the The First Chapter, Introduction, providing a back-
ground for the research. The Second Chapter, Constraints and Earlier Coursework, that
shows project constraints, and who they were overcame and solved. Previously taken courses
that were helpful in building this application in any step of its development.

Followed by The Third Chapter, Literature Review, which establishes familiarity and un-
derstanding of the current research and includes any similar project.

Then The Fourth Chapter, Methodology, that includes a systematic plan to resolve the prob-
lem, the process of building this robot, software tools, hardware equipment.

After comes The Fifth Chapter, Results and Discussion, to summarize the data collected,
their statistical treatment and compare the results.

And finally The Sixth Chapter, Conclusion and Recommendation, will show the final
project summary,with everything learnt in the journey of building it. Also, it’ll introduce some
of the features/subsystems that can be added in order to improve and enrich it.



Constraints and Earlier course work

00l tooooooooo

* The lack of a smart watch which runs on Wear OS, Google’s operating system, that can
be integrated and take the steps from it. As there is only an apple watch on hand and it is
closed source. So the health details could not be taken from the smart watch, only from
google Fit APIL.

* chat bot is not a free resource, only the first month of using it is free. So, it had to be
made 3 times considering it was first developed alongside many other things, to be famil-
iar with it. So it need payment or creating new chat bot every month.

+ including chat bot in IOS requires ejection from expo and doing so will let the application
lose a lot of it’s features like google sign in in auth-sessions and the expo notifications.

* Time Limit: It has been implemented in a period of time being 3 months, which is con-
sidered a challenging amount of time to build this whole project in both web application
and mobile application. Choosing the idea, deciding features, searching the topic, tak-
ing courses to learn node.js, react native, dealing with APIs writing the full code and
assembling everything into the model.

0ol Ooooooo booioo oob

 Database: This course helped in building the relational database, gave a good introduc-
tion on to how to implement action handling and helped in formatting the SQL queries
and requests.

» Web Application: Gave an introduction to dealing with web applications and how to use
MySQL database.

« Advanced Software: This course was very helpful as it gave the details about RESTful
architecture, encouraged learning react.js and node.js as an outside activity. And intro-
duced several concepts that are useful.



2.2. Earlier Course Work 4

« Artificial Intelligence: This course gave and introduction about dealing with neural net-
works and the basics of machine learning and artificial intelligence.

+ Distributed Operating Systems: This course dug deeper into RESTful architecture and
micro services, introduced APIs and how they are beneficial and how to integrate useful
APIs in websites.



Literature Review

This application was developed in the need of a user-friendly, calorie-workout logger essen-
tially in the middle east areas. The user logs his eaten calories in a day, and the workout he has
done, he can also browse healthy recipes and workout videos , and his daily steps and burned
calories will be collected through a google service.

The first step in building BeFit Pro was, deciding what features, technologies to use and study
all the projects that relate to it.

MyFittnesPal was stumbled on while searching. It allows users to track the nutritional val-
ues of their diets, by either scanning in the bar code or searching an extensive database for
their chosen food. It provides a view of total daily intake in the form of calorific, nutrient or
macro nutrient values as easy-to-interpret graphs and pie charts, with warnings when preset
calorie or nutrient limits are being approached.(Evans, 2017) [2]. The application is very use-
ful but not user-friendly and this discourages people from using it.

While searching for similar e-solutions, plenty have been developed to perform meal planning,
yet most of them lack a completely automated process and require domain expert intervention
at different stages of the recommendation process. Hence, there is a need for an automated
solution to produce a meal plan, based on a recommended caloric intake and considering mul-
tiple factors.

So the search got wider to include machine learning. MPG, an application that generate plans
which fulfill a recommended caloric intake, given a set of available foods, while personalizing
the plans following patient chosen factors (e.g., food preferences, variety, and compatibility),
and evaluating the relevance of the produced plans following patient preferences.(Salloum and
Tekli, 2022) [8]. MPG helped with the details of how to make a workout recommendation sys-
tem but using another simpler algorithm.

Another paper assisted in the research in machine learning domain appropriately. As it discuss
characterize adopted machine learning approaches, the use of big data technologies, identify
types of machine learning algorithms and their application domains, and analyzes both main
and alternative performance metrics. (Portugal, Alencar, and Cowan, 2018) [7].



To keep track of the user’s activity, Google-Fit was suggested as it is an API that keeps track
of fitness and health statistics. It is an open-source project provided by the Google team and
it gives an estimate of the activities being performed as a percentage. (Javed et al., 2020) [3].
Although it is very helpful, it is not efficient, because, it provides different probabilities that
specific activities are being performed with confidence ranging between 0 and 100 each time
(i.e., 70% running, 40% walking, 10% still). Moreover, Google-Fit does not support agent-
based collaboration (Menaspa, 2015) [5].

Now, after deciding the features of the application, the search for what technologies in the
development process started. React Native was suggested to build a cross platform applica-
tion, and with it’s strong community, React Native was no doubt the best choice to start a
cross-platform application from scratch.(Wu, 2018) [10].

while reading the documentation for react native and similar projects done using it, react expo
got recommended since, it is built on top of react native, but saves the effort for the developer to
write separate code for android and IOS since it does it automatically. Expo is an open-source
framework for apps that run natively on Android, i0S, and the web. Expo brings together the
best of mobile and the web and enables many important features for building and scaling an
app. (Van, 2020) [9].

Since the details for the kind of database was not set just yet at the beginning, it was decided
to choose REST architecture alongside Node.js in the backend. REST provides a great deal of
flexibility. Data is not tied to resources or methods, so REST can handle multiple types of calls,
return different data formats and even change structurally with the correct implementation of
hypermedia. (Doglio, 2015) [1].

Later on it was decided to build a chat bot to help the user in keeping his enthusiasm in main-
taining a healthy lifestyle. Many chat bot systems was discovered like Kommunicate API, but
at the end it was implemented using React Native with Dialog-flow agent and integrated with
the Firebase through the Google cloud functions. (Maduwantha and Vithana, 2021) [4].



Methodology

This chapter talks about the design of BeFit Pro, the components, tools and languages that were
used to build it .

0ol Dooiod

00t dooOmioooooon Uoommo

In the first steps of designing BeFit Pro, it was decided to make it scalable as such application
is always on demand and there is always room for developing new features. So a good archi-
tectural styles needed to be followed that allows scalability.

The client-server architecture enables a separation of concerns, meaning, separating the client
from the servers. This enhances the scalability of the server components, and the portability
of the user interface across diverse platforms. The picture below describes the RESTfull archi-
tecture:

==

Client REST API Database

Figure 4.1: REST API architecture
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It provide a great deal of flexibility. The user sends requests with:

* GET — Provides read-only access to a resource.

* PUT — Creates a new resource.

* DELETE — Removes a resource.

* POST — Updates an existing resource or creates a new resource.

And awaits the response from the server-side, which comes in json format.

Since REST architecture was chosen, it was needed to choose a language for the client-side
and the server-side. According to stack overflow Node.js and React where the most popular
languages for year 2022, as shown in the figure below. So Node.js was used in building the
server-side and react for the client-side.

TOP 10 WEB FRAMEWORKS AND TECHNOLOGIES VOTED BY PROFESSIONAL
DEVELOPERS IN STACK OVERFLOW DEVELOPER SURVEY 2022

Node js 4712%
React.js 42.62%

jQuery
Express
Angular
Vue.js
ASP.NET Core
ASP.NET

Django

Figure 4.2: Top 10 frameworks in 2022

00 0oOoo 000 000 0nooto™
After establishing the design architecture, used languages and the application features. Build-
ing the UML Diagram began to build all the tables needed in the application.

XAMPP was used to build the MySQL database and create the relations, forgin keys and ele-
ments data types. After finishing the database xampp was used to generate the UML diagram
for BeFit Pro. It describes the classes in the database and the relations they have together.
which can be shown in the figure below:
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ﬂ < velipro ingredients

@ ingredients_id : int(11)

= FoodCategory - varchar(100)
& Fooditem - varchar(100)

4 per100grams - int(11)

# Cals_per100grams : int(11)
# KJ_per100grams : int(11)

ﬂo belinio recipes

¢ recipe_id - int(11)

o time : varchar(50)

@ description : varchar(255)

& ingrediants : varchar(1000)
© name : varchar(255)

@ instructions : varchar(1000)
¢ image : varchar(255)

# calories - inf(11)

# protein - int(11)

# sugars - int(11)

# fat - int(11)

o serving_size : varchar(50)

ﬂ -3 <pro nutrition

# nutrition_id - int(11)

@ name : varchar(134)

@ serving_size : varchar(12)
= calories : varchar(8)

@ total_fat - varchar(9)

- saturated_fat : varchar(13)
@ cholesterol - varchar(11)

@ sodium : varchar(11)

@ protein : varchar(8)

= carbohydrate : varchar(12)
@ fiber : varchar(8)

= suger : varchar(7)

@ lactese : varchar(7)

g o veipro measure |
@ measure_id - int(11) |

& name : varchar(30)

n £ belipro user_nutrition
¢ id @ int(11)

4 user_id : int(110)

& name : varchar(11)

# calories - int(11)

& meal : varchar(20)

m DATE : date

u © Lol recipie_ingrediant
# recipie_id - int(11)

€ 4 nutrition_id - int(11)
# amount - int(10)

[* # measure_id - int(11)

ﬂ o befitpro users:

2 id - int(11)

@ name : varchar(255)

@ email : varchar(255)

= password : varchar(255)

# height - int(11)

# age . int(11)

# weight : int(11)

@ birthdate : date

@ gender - varchar(20)

# goalCalories - int(11)

# goalSteps - int(11)

2 bloodpressure : varchar(10)
@ diabetes - varchar(10)

2 lactose_intolerance : varchar(10}
5 image - blob

= resetlink - varchar(100)

Figure 4.3: BeFit Pro UML Diagram

n © belinro workouts
@ workout_id : int(11)

= name : varchar(200)
© url - varchar(200)

@ duration : time

# calorieBurn :int(11)

1 image : varchar(500)

no <0 programs
@ program_id - int(11)
@ category : varchar(100)
@ image : varchar(500)

| e befitpro logs

@ log_id : int(11)

| | # loggedCalories : int(11)

@ DATE - date

4 user_id - int(11)

# loggedSteps : int(11)
# workout_calories - int(11)
# burnedCalories : int(11)

Of00 OoQool Oodtoo otb obouoboo boot uoobdoooog
Qo it 4oon buboooood

1. Mobile Application

» React Native:

3] © veiitpo program_workout
# workout_id - int(11)
# program_id : int(11)

n ©  beliipro admins

2 id - int(11)

= email - varchar(255)

@ password : varchar(255)

The mobile application was built using React native because there is no need to cre-
ate separate codes for different platforms (Android and i0S), 90% of the code can
be reused between the two platforms, React Native supports “live reloading” which
allows developers to see the changes that made to the code in another live preview
window at the same time. Because of the real-time feedback, it gave developers a
significant advantage, in addition to, React native gives Strong performance for mo-
bile environments, Time and cost-effective, Flexibility, Comprehensive libraries.

Node JS:

The back-end for both the mobile application and website was built with Node js
and express. Node JS makes a good back-end for applications, providing server-less
architecture and real-time communication support. And express is a minimal and
flexible Node.js web application framework that provides a robust set of features for
web and mobile applications.

Python:
Python was used as a recommendation system to suggest workouts to users accord-
ing to the calories burned to the workout and the category it belongs to.
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2. Web Application

+ React JS:
The admin side website was built using React js it’s an amazing JavaScript frame-
work that has made the development process much easier. it provides quality assur-
ance React js interface, and easy to adopt.

O0iol Ooooo
* GitHub
It is a code hosting platform for version control and collaboration. It was used to share the
code between the team members to work together on the project from anywhere. there
were three repositories, one for the Front-End, one for the Back-End, and the third one
for the react js admin side.

* Visual Studio Code:
Used to develop both the client-side, mobile and web, and the server-side applications.

* Expo Go:
Expo is an open-source platform for making universal native apps for Android, i0S, and
the web with JavaScript and React. It was used to test the application features in the de-
velopment process.

*« XAMPP:
XAMPP is a software distribution which provides the Apache web server, MySQL database
all in one package. Itis available for Windows, MAC and Linux systems.Xampp was used
for building the database.

» Postman:
Postman is an API platform for building and using APIs. Postman simplifies each step
of the API life-cycle and streamlines collaboration so you can create better APIs—faster.
It was used to test the endpoint created in node. js before sending them to the client-side.

00000 Oooo
» Google Fit Using Google Console:
Google Fit provides Android and REST APIs to help developers build smarter health and
wellness apps. Google Fit APIs can help discover new insights users want to share with
the developer. These insights were used in BeFit Pro to build valuable new features to
help people train harder, eat healthier, stay calmer, and sleep better.

+ Dialogflow API:
Dialogflow is an API service, it’s a conversation building tool. It was used in this project
for building Chatbot, it takes the human language and cleverly splits it into intents and ar-
guments. Important concepts such as Intents and Contexts are used to model the behavior
of the chat-bot. The point is the user mapping between input and response or action to be
taken by the bot. Intents are the predefined or developer-defined components of agents
that process a user’s request. An intent represents a mapping between what a user says
and what action should be taken by your software. Intent interfaces have the following
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sections:(User says,Response,Action,Contexts).

 Cloudinary API:
Cloudinary is an API service that allows the storage of media such as images and videos.
In this Application, Cloudinary was used for member Profile picture, also used for the
pictures of Recipes. The files Stored in Cloudinary, and in turn Cloudinary provides a
public URL to view the image, this URL is stored in the applications database.

000 0o 0ooooodn

0i0i0l OooOoOoooon
* React Native:
Expo was used for the mobile application, it’s a free and open source framework that’s
used to build React native apps. It comes with a lot of native APIs out of the box for both
10S and Android. That makes the developers job of adding native features to the app
fairly easy.
It also provides a number of built-in Core Components ready to use in the app. some
useful components was used in the application (ActivityIndicator, Alert, Animated, Di-
mensions, Modal, RefreshControl). The figure below shows the popularity of react native:

Figure 4.4: Framework’s communities on Stack Overflow

* React js:
The website was created for the admin side, The admin can observe the number of users,
any changes that happen in users information, add and remove users.
Admin can also perform CRUD operation on workouts, program, recipes and food tables
with a very nice GUI. He can change the theme of his page between dark and light and
change the colors.
He can also see the insights of his website from the age groups of the users, and the traffic
of users in each month. It was built using react js and node js for the Back-End .

* Node js:
The server-side for both the admin side and the client side was implemented using node. js
with express framework. The back-end provides all the endpoints needed to dynamically
show the information for the client. It also handles the requests the user sends and send
the right responses.
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Q00 dooiooooody fooooodo

1.

Searching for foods with the number of calories and add them to the list of meals.
This application enables users to search for food meals from a huge database and add
them to the daily food list, as each user has 4 food lists (breakfast, lunch, dinner, and
snack). also, he can add foods to any list he chooses.

. Viewing a list of healthy food recipes.

The list of food recipes suggests a number of healthy recipes that contain a few calories.
The user can browse Short explanation about the chosen meal, the instructions, ingredi-
ents, Fat, Protein, and sugar. In addition he can add this meal to the daily food list.

. Send notification when reach the goal.

when user reach his goal of calories and steps, He will receive a notification to alert him.

. Suggests a list of workout Videos

In workout page the user will get 6 programs of workouts, the application provides a
simple explanation for each chosen program, in each program there is a set of workouts
videos in addition to the duration of each of them and the number of calories expected to
be burned after playing each one. In addition, the app will suggest some videos based on
the user details, selected by the machine.

. ChatBot

A chat bot is a typical example of an Al system and one of the most elementary and
widespread examples of intelligent Human-Computer Interaction. Users will be able to
ask some questions and the robot will give the appropriate answer.

. Add Food

This application enables users to add foods that are not available on the search list and
their information such as calories, fat, protein and many other things, only the name and
calories are required. So, users from different cultures can comfortably use this app and
add any kind of food.
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0 N T
1. Welcome screen
The first page in the application, it contains Sign Up button,this enable user to register
for the first Time, the other button enables the user to register with Google to access his

activity data like calories and steps, The last one is Login button. if the user already has
an account.

BeFit ™

Take Control of
Your Health

Sign Up for Free

i

Already have account ? Log in

Figure 4.5: Welcome Screen
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2. Google Sign Up
The Sign Up with google option is added to access the activity of the user during the day.
In order to access such sensitive data an OAuth 2.0 authentication is required. Since the
application was developed in a RESTfull way, the request for google sign up had to be
through a web browser.

Expo Go provides AuthSession, which is an easy way to add web browser based au-
thentication (for example, browser-based OAuth flows) to react apps, it is built on top of
WebBrowser, Crypto, and Random.

After the user chosses to sign in with google it will lead him to his google account and
then to the sign up page. And stores the google token for a period of time so he can have
the full features.

Wil T @

& accounts.google.com

G Sign in with Google

Choose an account

to continue to expo.io

Masa Koni
masakoni13@gmail.com
o $11820155@stu.najah.edu
"Expo" Wants to Use
“expo.io” to Sign In (® Useanother account
This allows the app and website to
share information about you.
English (United States) ~ Help Privacy Terms

Figure 46: Google Sign Up 1 Figure 47: Google Sign Up 2
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3. Login screen
In this screen, if the user has an account enters his credentials, his E-mail and password,

If one of them isn’t correct, the user will see a warning message to repeat the operation
and he will stay in the same page. If he completes the process successfully, a token will
be generated with a specified time to keep the user logged in for that period, and then the
user navigate to home page.

Figure 4.8: Sign in screen
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4. Sign Up screen
This screen helps new users in registering in BeFit Pro, the user enters his Email, name,
password and confirm his password. The password must be written within set of rules,
it should has at least 6 characters and contain 1 lower case. The password and confirm
password should be the same, if not the user will see a warning message to correct them.

After registration the second page will appear, it’s a horizontal flat-list contain questions
about the user health details like gender, height, weight, birth date, if he has diabetes,
lactose intolerance or blood Pressure.

After filling in the health details by pressing the start button, the user will navigate to the
home screen. And all his data will be stored to the database.

Figure 4.9: Sign Up screen
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