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ABSTRACT

This study describes a mobile application developed in a multi-platform framework called Xamarin forms. 
Nowadays, everyone has a smartphone with Android or iOS. Microsoft created a framework that can develop mobile applications compatible with Android and iOS by reusing the same development code. This is very useful because the workload decreased a lot. Developers do not need to learn to program for Android AND iOS to create an application that will work for both devices. 
Developers now have Xamarin, which, in my opinion, is a convenient tool to create mobile applications. With the same code, one can develop Android AND iOS without knowing Kotlin or Swift. Xamarin uses Xaml and c#. Using Xaml, we create the user interface, and with C# we create the business logic [18]. 
For this paper, the goal is to develop a gym application that will run on a smartphone. It only runs on Android devices, but with minor changes and a MAC OS, it can also run on iOS. 
Gymeal for fitness is an android application developed to make the user's straight-forward experience to book gym sessions.
Gymeal has two sections:
· The Xamarin mobile application is called Gymeal.
· An online admin system. 
After users log in to the app, they can book a session by filling a booking registration page on its main page. The session timetable will be automatically generated, meaning the user gets a confirmation for class availability. 
· Moreover, the app has several more functions: 
· Users can book sessions in advance for the next 24 hours. 
· Users can reserve a meal plan in coordination with the class they are attending. 
· Users can see their gym history.
The Gymeal application can be used wherever the users are located, regardless of time. It will reduce the time for users to make an appointment for a workout session. The only requirement is an internet connection. One of the main functions is that the user can see their history of classes session and diet plans records. They can add a description of the workout and recommendations of what meal plan to follow. The users can give feedback when the session is done.
The second part of the system is the only admin section. In this part, the gym administrator can add classes and meal plans. After they are added in the admin section, mobile Gymeal users can see the classes and book one or several. 
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Glossary
Xamarin - is an abstraction layer that manages shared code interactions with underlying platform code.
Xamarin.Forms - Use integrated into pages, layouts, and controls for building mobile apps using a single, highly adaptable API.
PHP - is a powerful open-source general-purpose programming language suitable for web development and can incorporate into HTML.
Android - is a mobile operating system built primarily for touchscreen mobile devices such as smartphones and tablets. It bases on a modified version of the Linux kernel and other open-source programs.
iOS - is a mobile operating system developed by Apple for Apple-branded gadgets.
C# - is a networking and Web development object-oriented programming (OOP) language. C# is a language that is described as a common language infrastructure (CLI).
Visual Studio - it is a programming language used to create computer programmers, web pages, online apps, and web services. It comes with a coding language, a debugger, a GUI design tool, a relational database designer, and integration for many revision control systems.
SQL - is a specified software program for organizing relational databases and perform operations on the data included within them.
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[bookmark: _Toc78138681]CHAPTER 1- INTRODUCTION

Nowadays, everyone has a smartphone and a good internet connection. Because of obesity in the world, more and more people are focused on being healthier. The market for health and fitness mobile apps have seen an increase in these past few years. Many consumers are looking towards improving their health and well-being [1]. 
As technology has evolved and humans are finding easier ways to achieve specific goals and objectives, it is becoming increasingly important for humans to optimize their movement and exercise profile to be at optimal weight and health. Health and wellness mobile apps can enable consumers to monitor their health and keep them being fit. 
The benefits of exercise cannot be overstated. Apart from being fit enough to move from point A to point B without going out of breath, activities can enhance mental, cardiovascular, and musculoskeletal health. Other benefits of exercise include lowering blood pressure, weight management, improving heart health by lowering resting heart rate (a lower resting heart rate in BPM indicates that the heart does not have to do that much work in pumping blood), improves mood, sleep and help manage a disease like a type 2 diabetes, stroke, depression and anxiety and some types of cancers. 
For people who have specific fitness goals or are trying to lose weight, it is recommended that they get about 300 minutes of moderate activity during the week, which can be spread out on a day-to-day basis. Even though exercise is very beneficial to humans, research has shown that people do not get enough recommended physical activity. For instance, an American study was carried out in 2011, and it showed that 48% of American adults did not meet exercise guidelines [2].
[bookmark: _Toc78138682]Aims
This project aims to create a mobile fitness application that can help its users book a gym session and a meal plan in coordination with the number of calories they burned in the session.
The application will remember gym history for faster entry in the future and statistics. 
Each gym session will have a calorie display depending on the exercises' difficulty; this way, the customer can choose the right meal plan to archive the calories for a quick recovery.
[bookmark: _Toc78138683]Objectives
The main objective of this application is to invite people to have a healthier lifestyle. 
· Review existing gym apps on Google Play and Apple Store.
· Create a multi-platform mobile app using Xamarin Forms.
· Android application for now.
· Keep a history of gym activity for every user.
· Create a meal plan for every session.
· Identify future research. 
[bookmark: _Toc78138684]Motivation 
 I am passionate about fitness and a healthy lifestyle, and I would like to share this knowledge with others to bring the gym sessions to an online booking system with one click.
Gymeal promises to deliver a straight-forward experience between the user and application: easy access, unroll in different fitness classes, a plan diet for every session. 
[bookmark: _Toc78138685]Structure of the Project 
Chapter 1 – Introduction - provide a summary of the report. It describes the goals and outlines the objectives that must be met for the project to be successful.
Chapter 2 – Background Reading - is critical for understanding and developing this project.
Chapter 3 – Methodology - it includes a detailed analysis of the report's methodology and philosophy.
Chapter 4 – Design Overview - will illustrate the current issue and the potential design solution Information on the simulation software deployed in the first phase.
Chapter 5 – Implementation - will cover the framework's design using Unified Modeling Language (UML) and how the code was implemented in Xamarin.Forms and PHP.
Chapter 6 – Testing – using screenshots input/output for testing the prototype
Chapter 8 – Evaluation – evaluation of the existing prototype, as well as consideration of future improvements and features to be implemented.
Chapter 9 – Conclusion - This section will go through what has been accomplished with the goals and objectives outlined in Chapter One. It will also concentrate on what the author thought went well and what may have been improved.
[bookmark: _Hlk68984810]Chapter 10 – References - will provide a detailed list of sources cited throughout the report.







[bookmark: _Toc78138686]CHAPTER 2 - BACKGROUND READING

If we look at AppStore and Google Play, we see a lot of mobile applications. Every company wants to create a mobile app, and it wants it to be developed fast. That is the way Microsoft created a framework called Xamarin that uses one C# code based and builds multiple applications compatible with iOS, Android, and Windows. Creating such an application does not involve having three teams (one for iOS, one for Android and one for Windows). Only one Xamarin team can create an application compatible with the three operating systems [4]. 
Xamarin will create three separate applications installed in the iOS, Android, or Windows operating system. All three will have the look and feel of a native one, but the code base is the same.   
In the next image, we can visualize how Xamarin Forms comes on top of the shared C# code and uses a shared UI to create three applications that look and act like a native. 
             This development software is a huge thing. Companies do not need to pay three teams to create one app; clients will pay only one team that will oversee creating a Xamarin application compatible with iOS, Android, and Windows. [image: ]
[bookmark: _Toc78150014]                                                                    Figure 1. Traditional versus Xamarin [6]
[image: ]
[bookmark: _Toc78150015]Figure 2. How you write code [6]

[bookmark: _Toc78138687]Research on the problem domain 
Fitness is becoming an increasingly important trend, and the market for the fitness industry is enormous.
Around 8.9 million people participate in fitness activities for more than 150 minutes per week in the UK. Women are slightly more active than men. 
According to Gough, in the United Kingdom, there are around 6.7 thousand health and fitness clubs with approximately 9.7 million members. In Europe, only Germany has more health and wellness club participants. Nearly half of such clubs are simply fitness clubs, with a total yearly turnover of 1.9 billion pounds. The preponderance of fitness clubs has about £100 and £250 thousand or less [3].
Many young adults with the age range of 25 to 34 years are getting into the fitness industry. Gym activities (weightlifting, cross-fit, yoga) and aerobics are now popular forms of exercise. Many companies offer their employees gym subscriptions because they understand that a healthier employee is more productive and concentrate. 
In companies where the employees base their work sitting on a chair, managers thought it would be good to keep them happy by providing a gym subscription. A gym membership is beneficial not only because it will keep healthy but also because the healthier it is, less will have to pay medical bills due to poor health problems in the future.
If a gym has its application, that is even better, but what the gym does not have, this paper proposes a meal plan after leaving the gym. A healthy life does not mean only physical activity. It means also eating a portion of good food in coordination with the calories burned. 
The deep penetration of smartphones among young people is a good reason for implementing technology-based health interventions, especially as they have powerful technical capabilities. Other reasons for using these smartphones as health interventions are: 
        - people take their phones everywhere with them. 
         -these phones and applications can utilize people's personal information and adapt based on data collected [4]. 

[bookmark: _Toc78138688]Evaluating existing examples 
To have a good image of the market and what other applications for Android exist in the online booking system or gym/health section, choose some relevant articles that studied to find out what they bring new to the market. 
Three articles are relevant but also discover an application from Google Play. The application from the android market is not documented, with the incorporation of some screenshots to express why it is relevant for this research. 
Airline Mobile Reservation – The study proposes a mobile reservation system for airline operators to streamline the flight booking procedure. The suggested system is being developed to address the manual method's shortcomings by allowing bookings to be made from home or abroad, saving time and effort [9].
In the paper, they presented an airline reservation system that was designed using an open-source Android Studio program that gives flexibility in design. The system is useful for passengers in booking a ticket from an airline company in managing client reservation information and updating fights data.
The admin section is like in Gymeal case, a web page written in PHP and the communication between the client and the server is done via a web service. 
What is finding useful in this research is the online booking system. Gymeal is supposed to have the same steps for booking a class. If we do not choose the destination and hour, we choose the class we want to participate in and the available hour [9]. 
Bus ticket reservation – is also an online booking system, but in this case, it uses a web application for the mobile part. In addition to the Airline reservation application that could be used only on Android mobile, this web application can be run on iOS and Android. The good part of this approach is that only one piece of code is used for both devices. 
The system is a web-based tool that enables users to check bus schedules, purchase, and pay for bus tickets online. Online Bus Reservation System provides bus transportation, the ability to reserve seats, the ability to cancel seats, and various other services that require an instant and rapid reservation. This technology enables customers to make online reservations for all of their business needs over the internet. This application may be used straight on users' websites without installing it [10].
This system was built to avoid the big queues that had to stay for buying a ticket. In this era when everyone is in a hurry and the time is limited a system that helps buy something for using transportation is very good. The client can also pay for the ticket online. He or she can buy the ticket at home and then go to the bus station without worries. 
This research is the second article that is interesting because it is also for online booking, but it is a web application that is a plus from this point of view. Being used on multiple applications makes more people book and pay for bus tickets [10]. 
Tour Management - Tourists are guided by the programme, which provides them with all essential information such as photos, weather forecasts, and descriptions of the destinations they wish to visit. It is especially beneficial for people who want to visit areas where they have no prior knowledge.
Tour Management is an Android application developed in Java. It is like a virtual tour guide that someone can have in their vacancy. The idea of this application is very good because this app can help make an itinerary of what to visit, the order in which everyone can visit what want and let us not forget about the food module. After all, everyone wants to eat traditional food while they are on a trip [15]. 
This application can indicate some good restaurants based on preference and restaurants near or close to what they are visiting. In the app, are differents choose vegan, traditional or classic restaurants. 
The food module is found very interesting on this application, which is choice it as a reference. 
UPfit.today - everyone favourite workout partner.
The fourth application, called UPfit is a Romanian application that is already implemented on a gym from a hometown. It is very popular, but it does not have documentation. The report will have some screenshots from it to demonstrate why this is finding it relevant. A popular gym uses this application from Romania. Using it can see available classes and book one of them. The classes are filtered by the type of gym subscription that is paid. So, if someone paid for fitness, they could book only fitness hours. If paid full access can book to aerobics, Zumba [32]. 
The application exists on Android and iOS, but not find out if it is a native application or hybrid. 
Application modules: 
-         Class schedule - check at any time class schedule.
-         Booking - can book one of many classes. 
-         Buy memberships online – can buy online a new membership.
-         Member card - use phone to check-in in the class.
-         Account details. 
-         Become a member – buy a membership and become a member anytime.
-         Get updates about what is going on in the gym.
[image: ]        [image: ]        [image: ]        [image: ]   
[image: ]                            [image: ]                               [image: ]
[bookmark: _Toc78150016]                                                   Figure 3. Screenshots from Upfit.today app [32]




	
	Airline  Reservation
	Bus ticket Reservation
	Tour Management
	UPfit.today

	Platform
	Android- Native 
	Web Application
	Android – Native 
	iOS, Android - Native

	Server
	Php web admin
Web service to get the data from
	Gets the data from server
	
	Web service 

	Programming language
	Java 
	PHP, HTML, CSS, JavaScript 
	Java
	· 

	Area of business 
	Online booking
	Online booking
	Content management 
	Gym online booking 


[bookmark: _Toc78184056] Table 1. Examples Of Booking Systems
  

[bookmark: _Toc78138689]Analysis on Tools required – Xamarin Forms

Xamarin Forms has gained much popularity over the last few years. We can find in the stores many applications made in Xamarin. From games to business applications, marketing, or health. It does not matter the domain; if we need a mobile application, it can be done using Xamarin.   
[bookmark: _Toc78138690]Multi-platform vs native applications

More and more developers choose Xamarin over native applications and agree with them. Creating reusable code is more accessible. One does not need to learn java or Kotlin (for Android) and objective-c or swift for iOS. The Xamarin community has grown over the years, so now we can find help everywhere.  
[image: ]
[bookmark: _Toc78150017]Figure 4. Xamarin versus Native [6]


Gymeal is developed in Microsoft Visual Studio using Xamarin.Forms as a framework. This framework allows developers to create cross-platform applications rapidly.
It generates its abstraction for the user interface, which is then rendered using native controls on iOS, Android, or Windows.
This means that apps can share a significant percentage of their code while maintaining the target platform's native appearance and feel.
In Xamarin, even if the code is written in C# and shared, we still have access to the native functionality of the mobile phone. This is done with the help of NuGet packages. Over the years, there are more and more packages that we can use for almost everything. 
NuGet is a free and open-source package manager designed for the Microsoft development platform, used in the mobile application.
[image: ]
[bookmark: _Toc78150018]                                                Figure 5. NuGet package [6]
                      
                                                         

[bookmark: _Toc78138691]Xamarin Forms: Overview  

Having a mobile application is a necessity for almost all companies that have online activity. 
The question is, how fast can develop a mobile application. 
Xamarin develops an abstraction layer around the native code, allowing to development of the application in a shared language with the benefit of using the native actions of the phone. 
Xamarin and Xamarin Forms – are two different things.
[image: ]
[bookmark: _Toc78150019]Figure 6. Xamarin Multi-Platform [6]

Even if Xamarin helps you develop applications that will run on multiple devices, this is done with the help of the MONO service, the Microsoft open-source framework. This layer around the native code exposes some native APIs that Microsoft uses to explicitly program C# or F#. 
In Xamarin, each project (Android or iOS) will have its project, with its UI and shared business logic. The business logic can access the native functionalities of the mobile device [18]. 
[bookmark: _Toc78138692]What is Xamarin.Forms? 


With Xamarin.Forms we do a step forward where we can also share the UI logic. The UI is written in Xaml and Xamarin. Form knows how to interpret and convert them into native (iOS/Android) UI elements. Some of the Xamarin.Form UI elements are ContentPage, NavigationPage, StackLayout, Gid, ScrollViewer, Label, Image, Button, CheckBox, ListView, ProgressBar. All these Xamarin controls are converted to native elements when running on the phone. Xamarin.Forms have involved much effort to create standard controls that we see when we use our mobile devices. 
[image: ]
[bookmark: _Toc78150020]Figure 7. Xamarin versus Xamarin.Forms [6]

In the following image, you can see how a Xamarin ListView is converted into native lists on iOS on the left and Android on the right. 
[image: ]
[bookmark: _Toc78150021]Figure 8. List iOS versus ANDROID [6]



[bookmark: _Toc78138693]Additional Features 
Platform Specific – This allows the creation of logic that is specific to one platform. There could be cases when in Android we want to show something, but in iOS, we do not. Like a carousel or a menu button. So, in the Xaml file, we can declare additional features unique to only one platform. 
Shell – reduces the development by providing the core functionality that most mobile applications have. For example, the navigation system inside the app can be wired up to a shell and provide easy development. 
Material Visual – a NuGet package that will help non-designer developers create a beautiful look application. 
Previewer – a very handy tool helping see how the page will look on Android and iOS without running on an actual device.  

[bookmark: _Toc78138694]Xamarin.Forms Development Environment  
As we already know with Xamarin.Forms we can develop iOS, Android, Windows or MAC applications.
For developing Windows applications, UWP is needed to use a Windows machine. These types of applications will run on Windows phones, laptops, tablets, basically, any device that has Windows installed.
[image: Diagram

Description automatically generated]
[bookmark: _Toc78150022]                                                             Figure 9. The life cycle for Windows Phone [13]
     
   For Developing iOS and MAC applications, we also need a MAC. The development can be done on a windows machine, but when we run for iOS, we need a MAC connected to the windows machine. This can be expensive, even if we buy a Mac second hand. There are options to build an iOS application without a Mac, and this option is called "Hosted Mac build". 
This works very well, but some minor inconveniences like the build process are more difficult to manage. Once we learned the process, then there will be no other problems. 
Android applications are straightforward to program because they can be developed on either Windows or Mac [18]. 
[image: Diagram

Description automatically generated]
[bookmark: _Toc78150023]                                                       Figure 10. The life cycle for Android and iOS [13]
                                       
For creating Android and Windows applications are need to have installed is:
-         Visual Studio 2019 (or 2017) – you can install the free community edition.
-         JAVA Development Kit (JDK) and Android SDK.
For Windows but wanted to run on iOS too.  
-         must have a Mac. 
-         The Mac must have XCode installed. 
-          must install Visual Studio for MAC on the Mac machine.
-         The Mac machine must be available to the Windows machine (where the programming process is done) through the same network. 
Installing Visual Studio with Xamarin is very easy. When installing Visual Studio, they are asked if they want Mobile development. Selecting that option is everything need. 
[bookmark: _Toc78138695]When to use Xamarin.Forms
Xamarin. Form seems to be the magic tool to create all the mobile applications. Why do we still need native development if Xamarin is that great? 
It is an excellent tool but does not solve all the problems of mobile development. We still need native developers. 
If the application we are trying to create is simple, and our UI can be created with the existent UI controls that Xamarin.Forms have, we are good. 
The problems start we need device features interactions like navigation, camera, contacts, vibration. The .net development community created friendly packages for their standard device features that can install, but maybe packages do not exist for everything needed. 
If an application needs to have charts displayed, keep in mind that Xamarin.Forms do not have such a control yet—the same withdrawing. 
The animations are not very powerful. They have Fading (opacity), rotation and translating (Moving), but you do not have complicated animation. So, for games, Xamarin.Forms is not a good decision [22]. 
For Gymeal Xamarin.Forms is an excellent tool—the decision on making this application in Xamarin.Forms were made because we can have shared business logic and UI between Android and iOS.
[bookmark: _Toc78138696]Analysis on Tools required – Web Admin
Another significant part of this research is the admin web section. This is the place where the admin adds the classes, the meal plans. It is like an administrative section. 
It contains a website made in PHP and hosted on the web and a RESTFull web service. The website has a user-friendly interface where the web admin login and can add data. All the data added is stored in a database. Out mobile applications get the data from this database via a RESTFull web service.
[bookmark: _Toc78138697]PHP web admin 
The web admin section is simple and has only some pages, but it is all we need in order to store the data we need to use on the mobile application. 
The pages that the web site contains are Dashboard, Bookings, Classes, Exercises, Diets, Membership plans and Users. 
The website can be found on this address: https://gymeal2.000webhostapp.com.
https://www.000webhost.com/ is a free hosting service where can upload a PHP website and a service. One of the reasons it is good to choose PHP for the website is because it is free to host. 
Web hosting allows accessing the files that make up a website (code, pictures) online. A website is hosted when a hosting company allocates room on a webserver to store a website's files. Web hosting gives website webspace (bandwidth, disc space, RAM, and uptime) and retains all of the hosted site's web pages on its server. The primary goal of web hosting is to provide easy access to a website via the internet. Web hosting is an essential element to consider while developing a website. Web hosting is a computer (server) account that stores files on the internet. Domain Registration is the rental of a human-readable word (amazon.co.uk) that sends users to specific website files via a browser.
000webhost is known for its free web hosting plans. They also offer paid plans that have more disk space, more bandwidth, and live support. With the experience of over a decade ago, 000webhost is a free web host. Will not exist ads near content. In order to use 000webhost.com need to sign up. Can sign up using Facebook and Google Plus, or going in sign up using email. Once verified, a website can start to exist. For uploading files to the website, copy files across using FTP using a web browser [12].
[bookmark: _Toc78138698]Bootstrap 
Bootstrap is the most widely used front-end open-source toolkit globally, with Sass parameters and recursion, a reactive grid system, a large number of prebuilt elements, and solid javascript extensions [19].
 This Choosing for using Bootstrap for the web admin section in order to make the website responsive. That makes it look good on every device the user chooses to use. The admin can login to the website even from a smartphone. The web part will look good even on tiny devices. 
It is a trendy and accessible framework. Most developers prefer it because it is straightforward to use and makes the development life much easier. Bootstrap is a popular choice among web designers and developers since it is flexible and straightforward to learn. The fact that it is responsive by design is one of its most significant advantages. It keeps a wide range of browsers working together. It provides consistent design through reusable components, and it is simple to use and quick to master.
Bootstrap is a website design framework that makes it faster and easier to create websites. It provides HTML and CSS design templates for buttons, tables, navigation, modals, picture carousels, forms, and many other web page design elements.
Why use Bootstrap:
-         Easy to Use. 
-         Time-Saving. 
-         Responsive Grid 
-         Cross-Browser Compatibility. 
-         Open-Source.
-         Resources and Community Support [19].

[bookmark: _Toc78138699]REST API and RESTFul web service

RESTFul web services ensure consistent, normalised access with valid request and response structure criteria. Will be familiar with the information are receiving to handle the server data and deliver a transparent and standardised response that is accessible to many apps such as a smartphone app [14].
What are REST APIs? REST stands for Representational State Transfer. This concept requires the Separation of Client and Server, and server requests are stateless; all the quests will use a uniform interface.
[image: ]
[bookmark: _Toc78150024]                                                   Figure 11. Web API [33]

Symbolic represents almost everything that exists on the internet, like a user or a list of users, a list of photos, books. Whenever someone types something on the browser, send a request to a web server, and the webserver responds with a resource. When we send the request, we send it in the form of an URL. The server responds with the representation of the resource in a format of an HTML page, an image or XML/JSON [30].

The state is like the state of an application at some point in time. For example, when we open a website, we have a state of an application; if we open a page from that website, we get another state of the same application. 
A transfer is an action of transferring the resource that was requested by the URL. 
Every request contains a verb and a URL. The most common verbs are GET, POST, PUT and DELETE. When we access a web page, we do not specify one of these verbs because the browser knows what we are asking. The most common use is GET. Every time we click on a link, we are sending a GET request to the web service. POST is used when we send something to the web service, like when we send a picture, we log in using a username and password or subscribe to a newsletter. 
GET - retrieves the state of the resource requested by the URI. GET returns a resource representation and HTTP response code 200 (OK).
POST - creates a new resource on a service. When the service obtains an initial state of a new resource, it
links the newly created resource with its parent resource identified by Uri.
POST can also append to a state of the existing resource identified by Uri.
PUT - creates a new resource. PUT can also overwrite a state of the resource identified by Uri by a new one d.
DELETE - deletes the resource Uri and its sub-resources. 

The REST API is a more complex communication. API stands for Application Programming Interface. The API contains some valuable methods that our service exposes to the users. We can pass the parameters to these methods in the programming language, and our service knows how to interpret them. We usually get the response in the XML/JSON format when we are using REST APIs because we need to interpret them on the mobile part [31].
[bookmark: _Toc78138700] Visual Studio IDE For the development of this application, a good choice was using Visual Studio 2019 Professional edition. Visual Studio is a paid program but using the trial period by being connected with the school account. 
Visual Studio is an integrated development environment from Microsoft popular for .net, C++ and multiple other languages. It is the most popular environment that people use for development all over the world. 
As IDE is very customizable, it has several themes that can be used. The most popular is the dark theme which helps the eye. It has many extensions, and it is around for over 20 years. From this point of view, we can say that it is very stable and reliable [28]. 
It is used to develop software programs, web apps, web services, and mobile apps. Visual Studio uses Microsoft software development platforms such as Windows API, Windows Forms, Windows Presentation Foundation, Windows Store and Microsoft Silverlight. 
Visual Studio supports IntelliSense (the code completion component) and code refactoring. 
Visual Studio includes 36 programming languages including C, C++, C#, F#, C++/CLI, Visual Basic .NET, JavaScript, TypeScript, XML, HTML, and CSS.  Languages such as Python, Ruby, Node.js are available using plugins. Java and J# were supported in the past by Visual Studio.
Visual Studio also has a basic edition called Community edition, which is available for free. The slogan for it is Free, fully-featured IDE for students, open-source and individual developers [28].


[bookmark: _Toc78138701]Waterfall Methodology for SDLC
The waterfall is a project management approach also known as Waterfall Model. It is a very well-known software development methodology and dictates how the tasks are implemented on a project. This model is sequential, where all the work conducts towards the conclusion, like a waterfall. 
Its steps are described in detail in the next life cycle section. 
  This SLDC methodology is a one-member team, is not needed to coordinate with other developers. Each step was done simultaneously, and there was no need to go back and make significant changes. 
In waterfall, tasks are solved linearly, and this is what requests in the project's approach. Researchers show that 51% of the companies still use the waterfall approach even if the Agile way is documented to succeed in bigger teams. 
Software Development Life Cycle is a process used in the software industry to design, develop and test a software application. The SDLC wants to produce high-quality software to make the customer happy. The application must reach completion within times and cost estimates.
It is also called Software Development Process. SDLC is the acronym of Software Development Life Cycle.
SDLC is a process followed in software organizations. It contains a detailed plan showing how to develop, maintain, replace, and alter a software application. 
A graphical representation of a usual SDLC is represented in the following image.
[image: ]
[bookmark: _Toc78150025]                                Figure 12. System development life-cycle [27]

A usual Software Development Life Cycle has the following stages:
1. Planning and Requirement Analysis. In this phase, senior members of the team talk with the customer, marketing and sales representatives to develop some basic requirements. 
2. Defining Functional and Non-functional Requirements. In this phase, the requirements are clarified and validated with the customer. 
3. Designing the Product Architecture. A senior member of the development team or an architect creates the project structure. 
4. Building or Developing the Product. The most time-consuming phase.
5. Testing the Product. The testing phase is not at the end. It happens at the same time as the development phase. If bugs are found, they are fixed right away. 
6. Deployment in the Market and Maintenance. When the development and testing phases are done, the product is launched on the market. For mobile applications, the market is AppStore or Google Play.





















[bookmark: _Toc78138702]CHAPTER 3 – PROTOTYPE METHODOLOGY

[bookmark: _Toc78138703]Introduction 
This chapter will describe the methodology used for this project. The objective of this chapter is to analyze the research methodology that was chosen, but also the research method for collecting data. 
There are multiple phases in the research process. Some of them are research process, research philosophy, methodologies, and data collections. 
The resource process is used as an Inductive. The resource philosophy is Qualitative because it took case studies that are compared from a quality perspective. That is how the was collected for this resource. 
Understanding the research process is very important in order to have excellent research. 

[bookmark: _Toc78138704]Prototype Methodology 

The prototyping methodology is very used in software development. The development team creates a prototype that we release and see how the users interact with it. In this methodology, the development team collects data from the users and see how they interacted, what is used, what is working and whatnot. The goal of the prototype application is to evaluate the idea. 
After that, they can improve the prototype and release it as a complete product. The design requirements for the prototype is needed to be very well described. The good part of this methodology is that the requirements can be adjusted [26]. 
Using this methodology, we reduce the risk of failure because we collect user feedback before the significant development phase starts. 
To have developed a prototype some stages should be followed:
· Decide on some basic requirements. We need to be careful here and implement only the requirements needed to show the application we need to create. We should not implement details that are not relevant to the user. 
· Develop the initial requirements. 
· Give the prototype to its users and let them play with it.
· Collect the user inputs and refine the prototype.
[image: ]
[bookmark: _Toc78150026]                                             Figure 13. Prototype Model Phases [24]

As with any software development, a prototype needs to be tested. As a continuation, develop the prototype further into an actual use application. 
Best practices in prototype methodology:
· Create basic requirements and avoid details.
· Do frequent meetings to discuss how the development process goes.
· Implement what is vital in the beginning to avoid being out of time.
· The users and the developers should be aware that the prototype has issues and not all works perfectly. 
· Create a design of the prototype even if it is not yet implemented. 
Advantages of the prototype:
· Evaluate if the idea is good or bad. 
· It does not take much time. 
· Customer satisfaction because he can see the product in its early stages.
· By looking at the prototype, one can understand the customer's needs. 
· The customer is involved in its product creation. 
Disadvantages:
· Takes time.
· The team needs a designer that should draw something on paper about how the application will look.
· The user could see errors because the prototype is not well tested. 
· The customer may lose interest in the final product if he does not like the prototype.
· It is a waste of time if the prototype is not approved. 











[bookmark: _Toc78138705]CHAPTER 4 – DESIGN OVERVIEW (ANALYSIS OF PROJECT)
[bookmark: _Toc78138706]Introduction 
A functional requirement specifies a system or its components, while a non-functional requirement specifies a software system's performance characteristics. A Functional Requirement (FR) is a statement that describes the service that the programme must provide. It is used to refer to a piece of software or a component of a piece of software. Non-functional Requirements are the characteristics of a system: security, dependability, performance, maintainability, scalability, and usability[23]. [image: ]
[bookmark: _Toc78150027]                                            Figure 14. App Flowchart Diagram
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[bookmark: _Toc78150028]                                   Figure 15. Recovery Password flowchart
                                       
[bookmark: _Toc78138707]Functional Requirements
Like every application, it has some requirements on which it is developed. There are requirements that are a MUST; there are requirements that are a SHOULD and requirements NICE TO HAVE. 
Gymeal functional requirements are: 
· Authentication of a user or Login.
· The application must run on Android devices. 
· It must be available in the google store. 
· Registration of new users.
· System shutdown in the case of an error.
· The error should be displayed before the shutdown.
· When the user Login we should validate the input email and password.
· When a user registers in the system, should validate the input (name, email, address)
· Only one user can be connected at a time. 
· The user should be able to see the classes, and the time each class takes. 
· The user should be able to book a session on a class on a specific date.
· The user could see his history. 
· The user should be able to see between the multiple types of meal plans (meat protein, nuts protein or vegan) 
· He should be able to choose a meal plan after a workout.
· In the web admin section, the admin should see the users, the classes, the meal plans. The admin is the person who will add new classes or meal plans that will be displayed on the mobile app. 
· Any time the admin adds a new class, it should be available for the user to book it—the same with the meals.  
· The admin could edit the classes/meal plans.
· The admin can see all the bookings for all the classes.
[bookmark: _Toc78138708]Non-functional Requirements
Non-functional requirements focus on user expectations and how the user feels when using the application.
[image: ]
[bookmark: _Toc78150029]                                                  Figure 16. GYMEAL UML DIAGRAM
                       

Some typical non-functional requirements are:
Performance – is one of the most important non-functional requirements. If an application is performant, users will use it. Response time is how we measure performance, and it means how much time passes from the request to the response. If the mobile application sends a request to the server to retrieve all the available classes, the server should respond quickly. The end-user should not see a loading icon on its mobile phone staying for a long time. When running, the application should not occupy a lot of the phone CPU, and the battery should not be affected when using it. 
Accessibility- Use Friendly – is it easy to use the application? Is it user friendly? What is the overall experience of using it? All this defines accessibility. Colour contrast is one of the critical factors that define if an application is user friendly. If we think of text from a colour contrast point of view, the text should be very well visible, the font size should be sufficient, and it should not be blurred. The following image shows how the contrast between text and background should be (on the right) and how it should not be on the left [20].[image: ]
[bookmark: _Toc78150030]Figure 17. Text and background contrast [21]
Availability – this requirement is defined as a percentage of how much of the time the application is available to use. Meaning that open it, it will work as expected. In our case, unless there is an update on the server or de sever is down, the mobile application should be available. 
Reliability – Measures if the system acts as it should, and this also includes the resistance to failure. Even if it does not crash, doing the same steps should conduct to the same result. 
Maintainability – defines how easy it is to maintain an application. Let us say that someone found a bug, and the maintainability defines how easy it is to fix it. 
Security – If the application uses sensitive data like personal information about a person, it should pay extra attention to the security level. Can be done by using logins, validations, tokens that expire. 
Manageability – This means how easy it is to further develop the application with new features. Adding something new to the application should not break the old functionality. The code should be modular, and every feature should have its classes/interfaces. 

Gymeal Non-functional Requirements Example:
· The application should connect to the internet. 
· Each request should be processed within 10 seconds.
· The application should connect to the internet.
· The login/registration should happen fast. 
· The applications will be run on mobile devices with at least 3G internet capability.
· The customer application must be easy to use and must not require many operations until a booking does succeed. 
· The code should be well written so that other developers can work on it. 
· The code should be written in such a way that other developers could create more nice features. 
· If the internet connection is lost, the user should be notified. 
· The application should be easy to use and intuitive for everyone. 
· Adding classes or meal plans in the admin section should be fast.

[bookmark: _Toc78138709]System Requirements
Hardware Requirements:
· Android phone to run the mobile application.
· Internet connection.
· Laptop – to access the web admin.

Software Requirements
· Minimum version of Android 5.2. 
· A browser on the laptop
· Access to a hosting environment to publish the web service and admin web app.
[bookmark: _Toc78138710]Risk analysis 
At first, we need to identify all the risk of our application, then think of each risk's probability to happen and then determine the impact for each one. 
The possible risks for Gymeal are displayed in the next table. For every risk that was identified we will think of its probability and the impact. How much it affects our application will be described in the last column (Current solutions). 
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	No.
	Level
	Risk
	Risk Probability 
	Consequence 
	Mitigation

	1
	














Low
	The user forgot his email/password
	High probability 
	The user cannot enter the application 
	click the “forget password” button and reset it. 


	2
	
	The user chooses a wrong meal plan
	High probability 
	The user will receive a wrong meal plan when he finishes the classes. 
	There is no impact because the user can easily change the meal plan. If he chose vegan, he could easily switch to a protein meal.

	3
	
	It does not have a very good design; it does not use the best images
	Medium probability 
	Not the nicest application in the world 
	I was concentrated on the logic and then the User interface. The design is good, but I agree that it could be better. 


	4
	






Medium
	The application requirements were not well described
	Low probability
	Developer doesn’t know what to do
	This prototype is for a dissertation paper that I am doing. I am creating the requirements, and I am doing the development. 


	5
	
	The developer experience was not great
	High probability
	
	he is willing to learn, and he researches a lot

	6
	
	Not have specific skills in xamarin, hardware
	High probability 
	
	Continuous learning is the solution for this risk. No one knows it all. 

	7
	












High 
	The time allocated to the prototype was limited
	High probability 
	Missing features  
	The time was limited from October 2020 until May 2021. I can say that I created an excellent prototype in this wireframe.


	8
	
	The application is not intuitive
	Low probability 
	Users do not install it. 
	This is not the case because it is very user friendly and easy to use. You do not need special instructions to know how to do basic things

	9
	
	The mobile loses internet connection when the user books a class
	Medium probability
	Not able to book a class
	The user will be notified that he/she does not have an internet connection and should try again when the internet connection is available. 


	10
	
	The admin loses all the data that is stored
	Low probability
	All the data is lost.
	This is not the case because I hosted the web admin into a reliable domain that is doing backups frequently. 

	11
	
	The application cannot connect to the server because of a poor internet connection
	Medium probability 
	Not able to book a class
	nowadays we have internet everywhere. If we are not able to connect to the internet, we will not see the classes, the meals and we will not be able to book a session. We will have to book it in the old fashion and telephone to the gym reception.

	12
	
	The admin cannot enter the admin section to update a class information or a meal plan. 
	Low probability 
	when this happens, new classes/meals cannot be added, and existent classes cannot be updated
	


                                                               
[bookmark: _Toc78184057]                                                                       Table 2. Risk Analysis
[bookmark: _Toc78138711]CHAPTER 5 – IMPLEMENTATION 

This chapter describes the technical part of this research. It will present all the technologies that were used to develop the application as knew best. 
In summary, the central part of this research is the mobile application developed in Xamarin.Forms, but in order for that to work, was created two extra things: a web admin where all the data exist in one place and a web service that has the role in getting the data from the overall place and sending it to the client who requested it [17]. 
The first step in Implementation is to present the tools used to make sense for the user to understand the flow. 
We will start by logging in to the Admin website, adding some classes there, and then booking one session that we just created. 

[bookmark: _Toc78138712]Web admin – PHP
The folder structure of the PHP website is the one from the following image. Index.php is the entry point of the website. To keep things modular and group them by files and folder. There is an Util.php file in the Util folder that contains some valuable methods accessed from multiple places of the website.  This file also contains a connection to the local SQL database. Using Util.php, we will query the database and get the data from it and display it to the user. 
The file booking_system.sql contains the SQL structure of the database. If we run this script into an empty database, we will create the application's database structure.
[image: ]
[bookmark: _Toc78150031]Figure 18.  SQL booking file
[bookmark: _Hlk77359541]                                                  


In the login, the folder is grouped some .php files related to the login/logout process. The file Session.php contains the method login that does the actual call to the database to verify the login information. If the user logs in with success, the next page he will see is the dashboard located in the admin/view/dashboard/index.php.
In the assets folder is all the jQuery, CSS, images, and fonts that every website needs to have a friendly user interface. 
All the heavy logic is in the admin folder. The admin folder contains all the user interfaces in the view folder. It is effortless to change something because the project is very modular, and if we know that we need to change something in the classes, we go to the folder called classes. 
An excellent and vital part of the website is the plugins used to make our lives easier. 
One of the plugins is bootstrap. It is used for the responsive user interface and the CSS styling. 
[image: ] [image: ] [image: ]
[bookmark: _Toc78150032]                                       Figure 19. Bootstrap files
                                  
[bookmark: _Toc78138713]Database structure 
The database contains nine tables: admin, users, classes, booking, diet_categories, diet_subtypes, exercise_categories, exercises, plan. Each table has a primary key called id and auto-increments with every new insert. Some of these tables also contain default values. There are four exercise categories: Weights, Treadmill, Swim, Aerobic. The exercises table also has default values for Lower Body, Upper Body, Course. Each exercise is also connected with a category. 
There are two default diet_categories: Omnivorous Diet and vegan Diet. On the Omnivorous diet, we have the meat protein and Vegan carb plan, and on the Vegan diet, we have Nuts Protein and Veg carb. The diet_subtypes table is connected via a foreign key with the diet_categories table. 
[bookmark: _Toc78138714]Web Service - RESTful service 
The communication between the mobile and web admin is done via a restful web service. This service is located on the application domain, and the communication is done using a HttpClient client. This is a simple web service. It has only the methods we need in order to retrieve the data from mobile. The web service has seven methods. All these methods get their data in an async way. 
The login method is used for login by email and password. RegisterAsyns method registers a new user by providing a first_name, Last_name, email, password, address and the planId. The planId represents how the new user will pay: monthly or yearly. Another critical method is getClassesAsync. This will get all the available classes that users can book on. The booking is made using the method makeBooking. One user can see all its bookings by calling the method getMyBookingsAsync. [image: ]
[bookmark: _Toc78150033]                                                   Figure 20. Restapi URL
                                                       
[bookmark: _Toc78138715]Mobile application – Xamarin.Forms
[image: ]
[bookmark: _Toc78150034]Figure 21. gymeal project in visual studio
The mobile application is written using the Visual Studio 2019 Profession edition. The Visual Studio solution contains two projects. One project is the business layer where all the logic exists, and the Android project. The second project is the one Xamarin.Forms create to be able to run on Android devices [29]. 
Gymeal is the business layer that has two folders. In the Interfaces, folder are all the views and the user's screens while navigating into the app. The application will start with the LoginPage.xaml. If the user does not have an account, he can register and in this case, RegisterPage.xaml will be used. When login is done with success, the user will see the MenuPageMaster.xaml The classes are all visible in CalssesPage.xaml where the user can choose one and make a booking using BookingPage.xaml. LoginPage.xaml
The first page the user sees is the login page that looks like in the image below.
It contains a logo, one textbox for the user and one textbox of type password, meaning that the user will not see the password in plain text; he will see it with *. If the user enters the wrong login, an error will pop up saying, “You have entered the wrong credentials.”
[image: ] [image: ]
[bookmark: _Toc78150035]                                                   Figure 22. Login Page
                                     
If the user enters correct credentials, he will be redirected to MenuPage.xaml
[bookmark: _Toc78138716]RegisterPage.xaml
If the user does not have an account, he can create one using the RegistrationPage.xaml.
This screen contains multiple textboxes for entering email, first name, last name, password, confirmation password, address. It also has a dropdown for choosing the membership plan and the “Sign Up” button. 
When the “Sign Up” button is clicked, I do some validations first. 
If all the above validations pass, the next thing we check is that the email is not registered already in the system. If it is, we ask the user to reconsider: “Email is already registered, please login or use a different email. If this step is passed with success, we then register the user, and after that, we redirect him to the MenuPage.xaml.
[image: ][image: ]
[image: ] [image: ]
[bookmark: _Toc78150036]                                                Figure 23. Registration Page
[bookmark: _Toc78138717]MenuPage.xaml 
The Menu Page contains a Hamburger menu that has all the menu items the user can choose. MenuItems is a collection of a custom class that was created called MenuPageMasterMenuItem.cs.
Each MenuPageMasterMenuItem contains three properties: Id- a unique identifier, Title – a familiar name that will be displayed to the user( like Classes, Make Reservation, Food and History) and a TargetType. TargetType keeps the type of item the user clicked, and based on reflection, a class of that type will be created. 
For example, if the user clicks on the option Food, type FoodPage will be created, and the user navigates automatically to FoodPage.xaml. If he clicked on an item with the type ClassesPage we will go to ClassesPage.xaml where all the available classes will be displayed. 
The second part of the Master is the menu screen. This has a link to MenuPageDetail.xaml. It contains the application logo and four buttons that are used to navigate to the desired pages.
[image: ][image: ]
[bookmark: _Toc78150037]                                               Figure 24 menu Pages
[bookmark: _Toc78138718]ClassesPage.xaml
In the classes screen the user can see all the available classes he can attend. To see more details about a class, once can click on it.
[image: ] [image: ]
[bookmark: _Toc78150038]                            Figure 25. classes page
[bookmark: _Toc78138719]BookingPage.xaml
To make a booking, the user must go to BookingPage.xaml to fill in a form by selecting the class, the date and the meal plan. When the booking is made with success, he will receive a confirmation message.
[image: ] [image: ]
[bookmark: _Toc78150039]                                Figure 26 Booking Page
If something happens and the user cannot attend a class, he can cancel it by choosing the booking record and click the cancel button.
[image: ] [image: ]
[bookmark: _Toc78150040]                             Figure 27. Cancel Booking
[bookmark: _Toc78138720]FoodPage.xaml
The user can also choose his meal plan, and this exists in FoodPage.xaml.
[image: ]
[bookmark: _Toc78150041]                                                Figure 28. Food Page

[bookmark: _Toc78138721]HistoryPage.xaml
As previously mentioned, the user can see his gym history (past bookings), which is done via the HistoryPage.xaml. Green are available bookings and red means cancel bookings. 
[image: ]
[bookmark: _Toc78150042]Figure 29. History Page
As everyone can see, the code is well structured, so every developer can continue to develop the application further or fix bugs. Every page has a suggestive name.   
The other folder, Models, contains the models of the application. Every view has a model associated. The model is the class that contains the object the view will display. In our case, the BookingPage.xaml has the Booking.cs as a model. 
Each .xaml page keeps the look and feels of the view. The data for that page is in its model, but the logic exists in the xaml.cs file. The code behind each view contains C# code that will dictate the logic in that view, what the view does. [image: ]
[bookmark: _Toc78150043]Figure 30. Add new classes in Gymeal
The second project in the solution is Gymeal.Android. Visual Studio automatically creates this project, and it has a classic android project structure. This project is responsible for running the logic and rendering the views we created in Gymeal project into an android device. 
For the future, the plan is to be able to run on the iOS device too. In order to do that, we will create a new project Gymeal.iOS, that will have the structure of an iOS mobile application. The downside is that it will need a MAC to be able to run on an iOS emulator or actual device. [image: ]
[bookmark: _Toc78150044]Figure 31. GYMEAL Booking Form

Validation email must use “@” for confirmation, if it is not including in address email will pop-up an error message. 
[image: ]
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[bookmark: _Toc78150045]Figure 32. Validation Email and Confirmation

                                                     




















[bookmark: _Toc78138722]TESTING 
Test Case 1 – login to admin panel with wrong credentials => we should receive an error.
Input
Output- Pass


[image: ][image: ]


           
[bookmark: _Toc78150046]                 Figure 33. Testing Login in Admin Panel

Test Case 2 – register a new user from mobile => the user should be visible in the admin web site. 

[image: ]  [image: ]Output-Pass
Input

[bookmark: _Toc78150047]                                Figure 34. Testing New User in App

Test Case 2.2 – one user cannot register more than once with the same email address. An error appears. 
Pass

                         


[image: ]
[bookmark: _Toc78150048]Figure 35. Testing Registration With Same Email
Test 2.3 Invalid user inputs for Registration- the system will generate error messages, evidence in Implementation chapter figure 23.


Test Case 3 – login with the new user on mobile => the user should be able to see all the classes from mobile. 
Input
Output - Pass


[image: ][image: ]
[bookmark: _Toc78150049]Figure 36. TESTING CLASSES








Test Case 4 – Admin should create a new class on web site => the new class is available on the mobile.
Before Input


[image: ]Input
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Output - Pass

[image: ]Output in App - Pass 

[image: ]
[bookmark: _Toc78150050]Figure 37. Testing New Classes Added in web admin and app
Test Case 5 – The user can book to the new class created and when he does that, he can choose his meal plan. When the class is finished, he can see it in the past bookings page. 
[image: ]Input

[image: ]Output with Red color for Cancelation - Pass

[bookmark: _Toc78150051]Figure 38. Testing Booking New Classes
Test Case 6 – The same user cannot book twice the same class. An error message appears. 
[image: ]Input

[image: ]Output - Pass

[bookmark: _Toc78150052]Figure 39. Testing Booking twice
Test Case 7 – When a user book a class with success, the admin can see the booking record in the admin panel. 
[image: ][image: ]Input



[image: ]Output in admin panel - Pass

[bookmark: _Toc78150053]Figure 40. Testing Recording Classes in admin panel








Test Case 8 – The user can cancel only a class he booked. After he canceled it, the record of it should be marked as canceled in the admin panel. 

Input


[image: ]   [image: ]


[image: ]Output in Admin Panel - Pass

[bookmark: _Toc78150054]Figure 41. Testing Cancel Booking Output in admin panel





[bookmark: _Toc78138723]EVALUATION 

[bookmark: _Toc78138724]Time management 
Before implementing this system, the scop was to research what technologies need to use. After planning what to use had to start learning Xamarin.Forms because, for the future, was to make this application compatible with iOS too. 
Taking some online Xamarin courses was very helpful, and every time is stuck, googling, and reviewing more literature, I find similar examples and develop the right solution. Much personal research was needed. The time was short, which was why not have time to create the iOS part.

The system is not built on a professional level,  sure that the code can be written in a better way by using other design patterns, but the result is the right one. It was knowing very little about Xamarin in the beginning, and now I can create a new Xamarin.Forms applications. 

[bookmark: _Toc78138725]System evaluation 
On a personal level I am happy with the system I was able to develop giving the fact that I knew little about Xamarin and Xamarin.Forms. 
The source code can be modified to allow exercises to be grouped and classified if they are supplement activities that want to add some new features.
Accessibility- Use Friendly- the implementation is done, in the same way, to be used by any user; easy login, straightforward to book and see classes.
To be launched on a live market with real users it needs more testing and an iOS version. Also, a contract with a real gym is necessary. 
[bookmark: _Toc78138726]Future improvements 
The application can be improved by adding notifications to the users for when the class is about to start.
A limitation of this application is the fact that it can run only on Android devices for now. Making it work on iOS does not involve a lot of work, but it needs to purchase a MAC OS and an iOS device. 
Some future features:
· the functionality of recovering the password
· notifications button – to receive the notification with new classes are created
· develop of admin panel in Xamarin.Forms

[bookmark: _Toc78138727]CONCLUSION
Nowadays, everyone has a smartphone and a good internet connection. Because of obesity in the world, more and more people are focused on being healthier. The market for health and fitness mobile apps have seen an increase in these past few years. Many consumers are looking towards improving their health and well-being. 
The system was created to facilitate an easy and fast way of booking a gym class to the user's favourite gym. This way, the user does not have to waste time going or calling the gym reception to book a class.  The user can book anytime and hours because there is no need for approval from the gym. The system is automatic and knows how many spots are available to a class. 
The application will remember gym history for faster entry in the future and statistics. 
Each gym session will have a calorie display depending on the exercises' difficulty; this way, one can choose the right meal plan to archive the calories for a quick recovery.
If we look at AppStore and Google Play, we see a lot of mobile applications. Every company wants to create a mobile app, and it wants it to be developed fast. That is the way Microsoft created a framework called Xamarin that uses one C# code based and builds multiple applications compatible with iOS, Android, and Windows. Creating such an application does not involve having three teams (one for iOS, one for Android and one for Windows). Only one Xamarin team can create an application that will be compatible with the three operating systems.
This application contains multiple parts. A web admin where the gym admin can add classes will become available to the users as soon as they are inserted into the system. The second part of the application is the mobile Xamarin.Forms that helps users save time by creating an online way of booking a place to a gym class.
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This project aims to create a mobile fitness application that can help its users book a gym session and a meal plan in coordination with the number of calories they burned in the session.
Each gym session will have a calorie display depending on the exercises' difficulty; this way, you can choose the right meal plan to archive the calories for a quick recovery.
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class Booking{

public function getsookings(){
591 = "SELECT booking.”, c.start_date, c.end_gate, c.start_time, c.durationtins,

raxStudentsalloned, c.exc_id, c.excercise, c.excerciseCatld,

excercise_catagories.title A5 'excerciseCatagory’ FRON ( SELECT classes.*, exercises.title AS ‘excercise’, exercises.cat_id AS ‘excerciseCatld’ FROM "classes’ JOIN exercises ON exercises.id = exc_i
booking. class_id = c.id JOIN( SELECT diet_subtypes.”, diet_categories.title A 'dietcatagory’ FROM "diet_subtypes' LEFT JOIN diet_categories Ol diet_categories.id = diet_id ) d ON booking.diet_id

Sresult = getbata($sal);
return Sresult;
¥
public function isClassBooked(Susr_id,Sclass_id){
$5q1 = "SELECT = FROM “booking' FHERE "usr_id'='Susr_id' and "class_id'='Sclass_id’ and status i='cancellea’™;
Sresult = getbata($sal);
return Sresult;
¥
public function getSookingsByUserTa($id){
$591 = "SELECT booking.”, c.start _date, c.end date, c.start_time, c.durstionliins, c.maxStusentsAllowed, c.exc_id, c.excercise, c.excerciseCatld,
excercise_catagories.title AS 'excerciseCatagory’ FROM ( SELECT classes.®, exercises.title AS ‘excercise’, exercises.cat_id AS ‘excerciseCatld’ FROM

booking. class_id = c.id JOIN( SELECT diet_subtypes.®, diet_categories.title AS 'dietcatagory’ FROM "diet_Subtypes LEFT JOIN diet_categories ON diet ¢

Sresult = getbata($sal);
return Sresult;
¥
public function getSookingsyla(sid){
$591 = "SELECT booking.”, c.start _date, c.end_date, c.start_time, c.durstionliins, c.maxStusentsAllowed, c.exc_id, c.excercise, c.excerciseCatld,
excercise_catagories.title AS 'excerciseCatagory’ FROM ( SELECT classes.®, exercises.title AS ‘excercise’, exercises.cat_id AS ‘excerciseCatld’ FROM

booking. class_id = c.id JOIN( SELECT diet_subtypes.®, diet_categories.title AS 'dietcatagory’ FROM "diet_Subtypes LEFT JOIN diet_categories ON diet ¢

Sresult = getbata($sal);
return Sresult;
¥
public function addBooking(Sdate,Susr_id,Sdiet_id,Sclass_id){
Ssq1 = "INSERT INTO booking'( "date , usr_id', “giet_id', “class_id') VALUES('Sdate’,’Susr_id’,"Soiet id', Sclass id')";
1/pr($sal);
Sresult = excuteQuerry($sal);
J/pr(sresult);
return Sresult;

¥

public function cancelBooking($id){
Ssql = "UPDATE booking SET statu:
Sresult = excuteQuerry($sal);
return Sresult;

H

i

public function adeClasses(Sexc_id,Sstart_date,Send_date,Sstart _time, Sdurationtins, SmaxStudentsalloned){

“cancelled’ WHERE id='Sid"

excerciseCatagory, d.title AS 'diet’, d.dietcatagory, users.fname, users.lname, users.email FRON booking’ JOIN( SELECT a.%,
4 ) a J0IN excercise_catagories ON excercise_catagories.id = a.excerciseCatId ) ¢ O
.1d LEFT J0IN users ON users.id = usr_id WHERE 17}

c.excerciseCatagory, d.title AS diet’, d.dietcatagory, users.fname, users.lname, users.erail FROM *booking' JOIN( SELECT a.%,
“Classes” JOIN exercises Oll exercises.id = exc_id ) a JOIN excercise_catagories ON excercise_catagories.id = a.excerciseCatId ) ¢ O
categories.id = diet_id ) d ON booking.diet_id = d.id LEFT JOIN users ON users.id = usr_id WHERE usr_id'sid

c.excerciseCatagory, d.title AS diet’, d.dietcatagory, users.fname, users.lname, users.erail FROM *booking' JOIN( SELECT a.%,
“Classes” JOIN exercises Oll exercises.id = exc_id ) a JOIN excercise_catagories ON excercise_catagories.id = a.excerciseCatId ) ¢ O
categories.id = diet_id ) d ON booking.diet_id = d.id LEFT JOIN users ON users.id = usr_id WHERE booking.id="$id"";

Ssql = "INSERT INTO "classes ( “exc_id', “start_date’, end_date’, start_time’, ~durationflins, "mexStudentsAlloued") VALUES('Sexc_id', Sstart_date’,"Send_date’,"Sstart_tine’,'Sdurationtins’, SmaxStudentsallowed')";

Sresult = excuteQuerry(ssal);
return Sresult;

H

7

public function editDictCategories(Sid, Sexc_id, Sstart_date,Send_date, Sstart_time, SdurationMins, SnaxStudentsAlloued){
$q1 = "UPDATE classes SET exc_id='Sexc_ia',start_dates'Sstart_date’,end_dates'Send_date’,start_tine:
Sresult = excuteQuerry($sal);
return Sresult;

H

7

public function deleteClasses($id){
S5q1 = "DELETE FROM classes VHERE id='Sid"
Sresult = excuteQuerry(ssal);
return Sresult;

¥/

start_tine’,durationttins="Sdurationlins , maxStudentsAllouet

‘SmaxStudentsalloed’ WHERE i
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class Classes{
public function getClassesById($id){
$sql = "Select a.*, excercise_catagories.title as 'excerciseCatagory’ from (SELECT classes.*,exercises.title as 'excercise’, exercises.cat_id as 'excerciseCatId’ FROM “classes’ join exercises on exercises.id = exc_id)a join
excercise_catagories on excercise_catagories.id=a.excerciseCatld WHERE a.id="$id’
Sresult = getData($sql);
return $result;

}

public function getClasses(){
$sql = "Select a.*, excercise catagories.title as 'excerciseCatagory’ from (SELECT classes.*,exercises.title as 'excercise’, exercises.cat_id as 'excerciseCatId’ FROM “classes™ join exercises on exercises.id
excercise_catagories on excercise_catagories.id-a.excerciseCatld”;
Sresult = getData($sql);
return $result;
1
7"

public function addClasses(Sexc_id,Sstart_date,Send_date,$start_time,Sdurationtins,$maxstudentsAlloved){
$sql = "INSERT INTO “classes’ ( “exc_id’, “start_date’, “end_date’, “start_time’, "durationMins’, “maxStudentsallowed") VALUES('Sexc_id’,'$start_date’,’Send_date’,’Sstart_time’,’SdurationMins’, SmaxStudentsallowed’

exc_id)a join
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