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Abstract 

In modern time, many companies suffer from the high demand of delivery of goods. 

Furthermore, this kind of problem affects companies in various levels. However, the most affected 

ones are the FMCG companies. This type of business relies heavily on the transportation sector to 

make profit. Moreover, managing the deliveries and assign different orders to different drivers can 

be difficult with the high demand of modern times. 

This capstone project aims to develop an application that can run on all major platforms, 

on the web, the desktop, and the mobile, and also it adapts to all screen sizes. In addition, it offers 

the FMCG companies the possibility to manage their delivery orders as well as the assignment of 

drivers. So in this project report, we will present the requirement specification as well as the system 

architecture. The application developed uses various technologies to build the user interface and 

the webserver. 

The main objective of this capstone project is to manage the internal actions and the 

deliveries for the FMCG companies. The technologies used help in providing an application that 

can manage these companies work to meet real-life demands. Hence, it tries to offer the 

administration at the company ways to manage their users, location data, and delivery orders. 

 

Keywords: FMCG, Fleet of Trucks, Cross-Platform Application, Responsiveness, Performance. 
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Abstract (French) 

 À l'époque moderne, de nombreuses entreprises souffrent de la forte demande de livraison 

de marchandises. En outre, ce type de problème affecte les entreprises à différents niveaux. 

Cependant, les plus touchées sont les entreprises de produits de grande consommation (FMCG). 

Ce type d'entreprise dépend fortement du secteur des transports pour réaliser des bénéfices. En 

outre, la gestion des livraisons et l'attribution de différentes commandes à différents chauffeurs 

peuvent être difficiles avec la forte demande des temps modernes. 

 Ce projet vise à développer une application qui peut fonctionner sur toutes les principales 

plates-formes, sur le web, le bureau et le mobile, et qui s'adapte également à toutes les tailles 

d'écran. En outre, elle offre aux entreprises de produits de grande consommation la possibilité de 

gérer leurs commandes de livraison ainsi que l'affectation des chauffeurs. Dans ce rapport de 

projet, nous allons donc présenter la spécification des besoins ainsi que l'architecture du système. 

L'application développée utilise différentes technologies pour construire l'interface utilisateur et le 

serveur web. 

 L'objectif principal de ce projet est de gérer les actions internes et les livraisons pour les 

entreprises FMCG. Les technologies utilisées aident à fournir une application qui peut gérer le 

travail de ces entreprises pour répondre aux exigences de la vie réelle. Par conséquent, il tente 

d'offrir à l'administration de l'entreprise des moyens de gérer leurs utilisateurs, les données de 

localisation et les ordres de livraison. 
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Introduction 

 In the traditional way to managing the fleet of trucks, the companies were relying on paper 

based procedure. This approach worked in the past when the need was still manageable. However, 

demand is remarkably high that the previous methods are not working anymore. This 

issue becomes more crucial for the FMCG companies since they rely heavily on the transportation 

sector. these companies should delivery the products in less time 

as well as minimizing the transportation cost. Hence, new solutions should be developed to meet 

the rising needs of customers with the aim to managing the dispatching of the orders. The 

developed solution should help the FMCG companies reduce the time and cost of delivering goods. 

So, the businesses continually optimizing the time and cost of transportation.  

The purpose of this project is to develop a platform where different users can perform 

different actions for the sake of managing the demand for fast deliveries of products. The 

application will be accessible through the browser and can run on desktop as well as on mobile.  

This report contains the STEEPLE analysis as well as the technical feasibility study of this project. 

Moreover, it presents the work done on the project so far in addition to the remaining objectives 

to be completed. 

  

10 
 



1. Background 

For any business to succeed, it needs to meet the customer's needs and specifications, be it 

a product or a service. For that to happen, the company needs to deliver the goods to its customers. 

In the case of a service, the process is currently digitized. However, when it comes to delivering a 

satisfaction. This issue is worse for companies that have or are planning to adopt the fast delivery 

approach. The latter is internationally known as Fast Moving Consumer Goods (FMCG). This type 

of company relies heavily on the delivery of its products. The selling of these goods is always in 

the form of small quantities with short expiry dates [1]. This leads to a high purchase frequency as 

well as more frequent deliveries. 

At first, managing the process of delivering goods was conducted on paper, which is known 

to be slow and not efficient for high demand. Therefore, many companies struggled with meeting 

the high demands and managing the deliveries is becoming much simpler and easier as the process 

becomes digitized. For that specific reason, every FMCG company should integrate software into 

their ecosystem in order to automate repetitive tasks and do the job for them rather than do it 

manually on paper. 
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2. Feasibility Study 

A "technical feasibility study" is an an

factors, especially the technical aspect of it. The result of this study will answer the question of 

whether the project is likely to be completed successfully or not. Hence, this capstone project, 

which consists of developing an application that can adapt to all screen sizes and run on all major 

platforms, will be achieved through five phases. During each phase, the feasibility study will 

analyze the various resources and tools to be used. 

In the first phase, I will be focusing on defining all the aspects of my application. By 

Moreover, functional and non-functional requirements must be properly determined in order to 

have a robust architecture. 

During the next phase, I will be conducting heavy research and making comparisons 

between a variety of technologies and tools for building the user interface as well as the webserver, 

including the database management system. There exist many options for the same goal, and this 

phase will try to narrow the options and select the best tools to be used for developing the 

application. 

The third phase will be about designing and implementing the user interface for the pages 

and the views defined in the first phase. Using the chosen tools, the user interface will display the 

corresponding data, which signifies the need for a database. For that reason, the application will 

be connected to a web server and query data from the database. The server will be built and 
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deployed in the cloud to access the database through the internet. This will be done in the following 

phase. 



Finally, during the fifth phase, I will perform tests on the application to assess whether the 

actual software product matches the requirements defined previously. Furthermore, the application 

should be secure and production-ready. 
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3. STEEPLE Analysis 

The STEEPLE analysis is a tool used by numerous individuals to assess the different 

aspects of a project. This business analysis examines the social, technological, economic, 

environmental, political, legal, and ethical impacts. This section of the report tackles the STEEPLE 

analysis for this capstone project. 

3.1. Social Factor 

 In terms of social impact, the application will help the FMCG companies minimize the 

delivery time. This is possible since the purpose is to transform the entire process of managing the 

demands from paper-based to digitalization. Furthermore, the companies will be able to put the 

time and effort of their employees to effective use. As a result, the customers will receive their 

orders on time, which leads to higher satisfaction. 

  

 The application will present a way to manage the delivery orders and assign them to the 

drivers. For this matter, there exist various algorithms specializing in "Vehicle Routing Problem" 

and "Travel Salesman Problem." These types of problems require precise computational resources 

as well as complex mathematical models. Google has introduced a solution to these problems 

called Google OR-Tools [18], which can be used as an API to send the data and receive a solution. 

Another solution exists from OptaPlanner [7]. However, the latter cannot be automated and 

integrated within the application. This is a technological aspect affecting the progress of the 
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project. 

3.3. Economic Factor 

 The customer's satisfaction will increase since the application reduces the time required  



to deliver goods. Hence, attracting more customers while keeping the current one. When the 

application is integrated into the company's system, the cost of delivery can be minimized as well 

as the fuel will not be burned to waste. With that, the company can save money and time when 

delivering goods to their customers. 

3.4. Environmental Factor 

 This project will have little to no environmental impact due to the pure use of technological 

tools for building and testing the application. The supported hardware consumes exceptionally low 

energy. However, indirectly, the application will help reduce the damage caused by the burned 

fuel when delivering goods. 

3.5. Political Factor 

 This project focuses on managing the fleet of trucks for FMCG companies. Hence, it has 

 

3.6. Legal Factor 

 confidential data, 

which can be exploited as a privacy breach if not handled carefully. Moreover, the company should 

 

3.7. Ethical Factor 

 This piece of software will display the data queried from a database, and also provide full 
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access to some permitted users to that data. Thus, ethical speaking, this project may not have any 

issues related to ethics. 

  



4. Requirement Specification 

4.1. Function Requirements 

 For the functional requirements, the following features and functionalities must be present 

 

 Account 

 Create an account by Admins 

 Add the account to the authentication users 

 Edit a given account 

 Reset the password 

 Delete an account 

 Delivery 

 Add a delivery location 

 Update the delivery status 

 Create a delivery order 

 Assign a driver, date, and time to a delivery 

 Delete a delivery 

 Announcement 

 Add an announcement 

 Edit an announcement 
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 Delete an announcement 

 User Interface Customization 

 Change the font weight 



 Change the font size 

 Enable the dark/light theme 

 Change the text and the background color 

 Driver View 

 Display relevant information such as: 

 Worked Hours 

 Total Delivered 

 Distance Traveled 

 Performance Rating 

 View pending delivery orders 

 View the history of deliveries 

 Update the status of a delivery 

 View and add announcements 

 Admin View 

 Add, delete, and edit accounts 

 Add, delete, and edit locations 

 Add, delete, and edit deliveries 

 Manage permissions of accounts to access different views 

 View, add, delete announcements 
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 Login 

 The user can choose ways to stay logged into the account 

 Stay logged in 



 Prompt to enter a password each time application opens 

4.2. Non-Functional Requirements 

 The application has some constraints imposed on the system. They also can be considered 

as an advantage for an excellent service level, and they are as follows: 

 Performance: Fast and reliable applications should be available for use. Also, the data 

should be received in a quick and structured way. 

 Usability: The application is simple to navigation where all pages are easily accessible by 

the user. Also, the technologies used offer high performance close to native application. 

 Security: Both the web server and the application should communicate in a secure way to 

avoid data leakage or breaches. 

 Availability: The web server should be running all the time with controlled downtime for 

maintenance. 
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5. Technology Enablers 

 In order to develop a platform for the FMCG companies to use, the technology stack to be 

used must meet our requirement specifications. One of them is the fact that the application should 

be available on all major operating systems which means that the companies will run the 

application on the Web, Linux, Windows, macOS, Android, and iOS. And in order to accomplish 

this objective

specifications. This is a really challenging task and time-consuming. But thanks to Google, we 

implementation. This tool is called Flutter, and it relies on the programming language Dart 

developed by Google too. 

Flutter is a Google open-source framework that makes it possible and 

easy to create attractive, natively built, multi-platform applications 

from a single codebase [1]. It offers more flexibility since every UI component is a widget. And 

most of all, Flutter is close to native performance thanks to the programming language Dart. 

GetX package is a lightweight and robust Flutter solution for 

managing states within the application. It swiftly and effectively 

integrates high-performance state management, intelligent dependency injection, and route 

management [8]. 

Dart is an Object-Oriented programming language developed by 

Google, and it was inspired by Java as well as JavaScript. Dart is 
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compiled to native code which provides a client-optimized language 

on any supported platform [3]. Since the UI framework Flutter relies on its flexibility and 



performance, it was decided to adapt the Dart programming language for cross-platform 

development. 

Django is an open-source, exceedingly scalable, and high-level 

Python web framework that promotes quick development with simple 

and pragmatic design [4]. It was developed with the purpose of taking 

care of a lot of the headaches of web development so that web developers can focus on building 

their apps instead of reinventing the wheel. Django comes with a lot of tools to have authentication 

and security out of the box. Moreover, the Django framework is based on MTV architecture which 

refers to the approach of Model Template View. It follows the MVC pattern Model View 

controller. 

Django by itself was not optimized for APIs. That is why Django 

REST Framework comes into place. It provides a flexible and 

powerful toolkit to build a web API [2]. It can be used by various 

authentication policies such as OAuth1a and OAuth2. Also, the framework supports both ORM 

and non-ORM data sources for managing databases and tables. 

Djoser is the REST implementation of the Django authentication 

system. Django Rest Framework views are provided by the Djoser 

framework to perform basic tasks like registration, login, logout, 

password reset, and account activation [5]. It's compatible with a custom user model. 

Python is a general-purpose programming language with an elevated level of abstraction. It was 
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designed to prioritize the code readability and use indentation instead of brackets [19]. It promotes 



flexibility in terms of data types. The programming language relies 

on an Object-Oriented approach aimed at writing clear and logical 

code. 

Since the webserver developed with Django REST Framework is 

only accessible locally on the machine, we need to expose it to the 

internet [13]. For that, we use ngrok which can be used to make a 

web server on a local machine accessible via the internet. We simply specify the port on which the 

web server is listening to, and ngrok will generate HTTP and HTTPS links to redirect all requests 

to the local host. 

Git is a free and open-source distributed version control system that 

can manage projects and keep track of any modifications made [9]. 

GitHub is a cloud-based repository that is built on top of the Git 

version control system, also it includes the source code functions, as well as pull requests and 

issues management [19]. 
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6. System Architecture 

 

Figure 1: System Architecture: Protocol & Technologies 

The system architecture of this project is shown in Figure 1 with all its required entities. 

The first component is the application itself running on a mobile, a desktop, and the web. The 

getting inputs. 

The other component is the cloud which contains a web server that manages the database using 

the built-in ORM in The Django framework. There is constant communication between the web 

server and the database since they are tightly integrated. In order to connect the application running 

database to query data, an API was developed to control the 

communication between the components. 

The application will authenticate the user if needed, with that it sends a request to the 

webserver through the API. The latter uses the HTTP protocol as well as the RESTful approach 

which allows for interaction between the client application and the RESTful web services. 

 Everything in Flutter is a widget painted on the screen using the native canvas tools. By 
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default, the widgets displayed do not change based on values. For that, we need to use a state 

management solution. In Flutter, there exists a considerable number of plugins to manage the state 

of our application. However, the most fitting solution is the GetX package. Thanks to this plugin, 



we can manage the state of our application. Moreover, GetX only rebuilds widgets that rely on the 

changed value. This leads to an increase in the application performance, and also it avoids 

unnecessary rebuilding of widgets. 

The system architecture will rely on various communication protocols and software as 

shown in Figure 1. For instance, the protocol used to communicate between the application and 

the webserver is the HTTP protocol while using the RESTful API approach. Moreover, the 

technology used to build the user-end application is the UI framework Flutter, developed and 

maintained by Google. The different technologies and protocols used while working on this 

capstone project will be discussed in the following sections. 
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7. Application Developed 

 In order to develop an application that can run on all major platforms and can adapt to 

various screen sizes, flexibility and responsiveness must be taken into consideration. In addition, 

the application should load, parse, and display the contents dynamically. Meaning, the application 

will follow a certain theme and principle. The user, being an admin or a driver, will have close to 

similar experience when using the application; the same goes when running the application on the 

Web, Linux, Windows, macOS, Android, and iOS. To realize this objective, we structured the 

project in a specific way while keeping in mind the scalability of the application. 

7.1. Project Structure 

 When it comes to project structure, the files containing the code were categorized into 

folders based on common purposes. Figure 2 presents the project structure followed throughout 
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Figure 2: Project Structure 



 As shown, this is the project workspace for a Flutter application. All files and folders, 

except the lib folder, are generated by the Flutter engine when first creating the project. Our project 

structure exists inside the lib folder. Figure 3 shows the actual project structure of the application. 

 

Figure 3: Application Folder 

 When compiling the application to native code, the first file that the Flutter engine looks 

for is the main. dart which contains the starting script where all the magic starts. The main file 

contains codes to initialize the application and then run the app. For this project, the initiation 

consists of reading from the local storage the saved settings, loading the necessary configuration, 

and checking whether the user has previously logged into the application. To check that, the 

application looks for a key-value pair from the local storage corresponding to the user token. In 

case the token exists, the application will read it and save it to be used for any request to the API; 

otherwise, the application will prompt to enter an email and a password to authenticate the user. 

 There exists a total of five folders inside the lib folder. Each folder serves a specific purpose 

in order to differentiate the code and have a flexible and highly scalable project. 

 The constants folder contains files for constants and already-defined variables. For 

example, the application has a default styling such as padding and background color. Also, to read 
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from local storage, we need keys to identify each value stored. These keys are defined in the 

constant folder. But the most important constant variables are the screen sizes. These values refer 

to the different screen size thresholds. For instance, most screens are considered small if the 



resolution is less than 360, and in case it is greater than 1366, it is a large screen. With these defined 

values, we can adapt the application to different screen sizes and change the UI based on those 

constants. 

 

Figure 4: Redirect Start Page 

 While developing the application, it was noticed that many chunks of code were repetitive 

and necessary to run the application such as utilities to adapt screen sizes and manage the different 

views and pages. In order to avoid the redundancy of code and to minimize writing code, we 

created the helpers folder to hold all the helper functions to be used throughout the application. 

For example, Figure 4 shows the redirect_start_page function that returns a Widget based on the 

currently logged user. If the user is of the type ADMIN, the application will display the Admin 

View. If the user is of type Driver, it will redirect the user to the Driver View. Otherwise, it prompts 

the user to authenticate. Moreover, they increase the user experience, UX in short. 
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Figure 5: Application Pages 

 The pages folder contains the starting point of each view. In this case, the application will 

redirect the user to the corresponding page as shown both in Figure 4 & Figure 5. Moreover, each 



page initiates the view where the top navigation bar is drawn to the screen and refreshes each 

second to display the time on the screen just for the desktop screen size. In addition, the side menu 

bar is generated for each user based on the account type. For instance, a driver must not have 

access to the account management page that has CRUD privileges. So, the driver should not be 

able to read other users/accounts. 

 

Figure 6: Business Logic 

 An application is not just a front-end that displays visuals for the user but also has services 

that run in the background. Usually, the user is not concerned with that functionality. However, it 

is necessary for the application in order to perform as intended. In this case, the application 

which contains crucial code such as the 

models used by the application (Figure 6). These models represent classes of data to use within 

and send/receive from the API. All communication and requests to the webserver are contained 

inside the API folder, while the enums folder holds all enumerators used in the application such as 

AccountType, DeliveryStatus, and PagesTitle which define the pages for each view. Lastly, the 

inits folder includes files that handle the initiation of the application, from loading the saved data 

to syncing the local data with the server. 
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Figure 7: Application Widgets 



 Lastly and the most important part of the application is the user interface, UI in short. These 

two concepts make an application user-friendly or not. That is the reason why we chose the Flutter 

UI framework due to its beautiful design that supports Google

Each subfolder inside the widgets folder contains specific UI components for their corresponding 

view as shown in Figure 7. For instance, the admin_widgets folder contains all the code of the 

Admin View with its pages. The same goes for the Driver View as well as the Login Page. The 

subfolder named commin_widegts refers to the UI components that are shared between different 

 

the side menu is shown but with different pages. In this case, the UI widgets are the same, but the 

content is loaded when the user is authenticated. 

 In short, the project structure can determine the extent to which the project can be scalable. 

If the structure of the project is not defined, the scalability will be affected, and the development 

will be a hassle in the future. Also, a good structure promotes readability and provides a better 

developer experience. 

7.2. Data Flow Diagram 

 The user experience is really important and should be taken into consideration when 

reducing 

the navigation to a specific screen. For instance, when a user has to click on any links to just 

navigate to a screen each time, it becomes really frustrating. For that, we developed the application 

in such a way that it loads the necessary data and displays it to the user when requested. This also 
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reduces the frequency of requests to the webserver through the API. Figure 8 presents the overall 

process and data flow diagram that can be projected to both views. 



 

 The application starts with loading the contents related to native code since, in Flutter, 

Figure 8: Data Flow Diagram 

every app is painted using the native canvas tools. Then, the first action performed is reading from 

the local storage. The application reads various data which correspond to the settings configuration 

with a total of seven values and the user token. When the user token exists in the local storage, the 

account data and check the account type. Otherwise, the user is 

asked to enter their email address as well as their password. The credentials are then sent to the 

webserver through the API for authentication. If the response from the webserver has a status code 

between 200 and 299, the authentication with the given credentials is successful, and the response 

body contains the generated token. In case the credentials are not matching, the application will 
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ask the user for a retry and repeat the same authentication process. Since the user will need to 

request data from the database, the webserver should be able to identify the user and return data 



accordingly. For that reason, the authorization token is required for every request to the webserver. 

So, it is written to the local storage. 

 At this point, the user should be authenticated, and the authorization token is stored in the 

essential 

information here is the account type. Few more requests are made to initialize the application 

according to t latter, the application will redirect the user to the 

corresponding view. Afterward, the user can navigate within the list of pages. This approach 

minimizes the dependency on the webserver, and it only sends requests when updating the 

database. When the user hits the logout button, the application will delete the user token from the 

local storage as well as set the variable holding it to a null value indicating an absence of the user 

token. 

7.3. User Interface 

 The application has a total of two views. The first one is the Admin View which offers 

functionality to interact and manage the database through an API. The other one is the Driver View 

which is for the driver responsible for delivering orders. Each view has specific functionality and 

permission. For instance, a driver should not have the privileges of adding or removing a delivery 

order. The only permission granted to the driver is to update the status of the current delivery. On 

the other hand, the Admin View has all access to the database, and the user is considered a 

superuser. Moreover, using the Flutter UI framework, we were able to build a beautiful, interactive, 

and responsive design layout for the application. The contents and data are loaded and parsed by 
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the Dart programming language. 

 

 



7.3.1. Login Page 

 

Figure 9: Login Page 

 The Login Page contains simple and intuitive UI components such as the logo of the 

application and two TextFields for user inputs, Figure 9. The first TextField is for entering the 

customized as needed with any character. 

 

Figure 10: Error Message 

 When the user enters an email and a password, the application will verify the validity of 

the email before sending the credentials to the webserver through the API. In case the email is not 
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10). Otherwise, the email and password are stored as Map in Dart and sent to the web server as a 



is successful, and the user has logged in. afterward the application will display the corresponding 

view according to the account type. 

7.3.2. Common UI Components 

 Since the application will provide different views based on the account type, some 

components are common between them such as the top navigation bar, the side menu, and the 

settings page. These Flutter widgets are almost the same across all views. Thus, they should be 

kept separated from the actual view and be used everywhere as needed. Otherwise, the application 

will have code redundancy, and maintenance will be more costly in the future. 

 

Figure 11: Announcement Page 
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Figure 12: Add Announcement Page 

 For all the views, the Announcement page is available to everyone as shown in Figure 11. 

By default, each user has permission to view all announcements in the database. Also, they have 

the ability to create a new announcement and display it to all users. Figure 12 presents the interface 

 

date and time of the announcements are created from the moment the user hits the Add button. 
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Figure 13: Settings Page 



 The application also offers the possibility to customize the interface by providing options 

to change the text color, the background color, and the side menu background color, Figure 13. 

The weight and size of the text can be changed too. The changes are made in the memory which 

means as soon as the application is restarted, the changes are back to the previous/default values. 

This is why the Save button exists, and it is used to write the changes to the local storage. 

Moreover, the switch button is for saving the logged session; meaning if it is turned off, the 

application will ask the user to authenticate each time the application starts. Lastly, the reset button 

serves as a way to set the interface customization to the default values.  

 

Figure 14: Color Picker 

 As shown in Figure 14, we can change the color of the user interface using the color picker. 

It supports RGB, HSV, and HSL colors. Hence, the user can pick a color and the opacity too. 
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Figure 15: Customized Page 

The result of customization will look like Figure 15 when we set the following values: 

 Text color: 38-75-201-100 

 Background color: 80-88-96-100 

 Side menu color: 216-76-45-100 

 Font size: 21 

 Font weight: Bold 

The values of RGB in this case are represented in the form of R-G-B-A which refers to the degree 

of the colors and the opacity. 
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Figure 16: About Page 

 Every application needs to have an About page that provides resources when the user 

encounters an issue. These resources can be in the form of contact information, a step-by-step 

guide, an external link to an online resource, or an option to contact tech support. Moreover, the 

 

7.3.3. Admin View 

 The Admin View is designed for the administrators of the FMCG companies. It has all 

features and functionalities to manage the database by sending requests to the webserver. The 

application identifies which user has access to this view using the attribute AccountType defined 

in the Account Model both in the application and the database. Meaning when the AccountType 

is equal to the enumerator ADMIN, the application will redirect the user to the Admin View.  
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Figure 17: Account Page 

 

Figure 18: Update Account 

 One of the pages in the Admin View is the Account page (Figure 17). This page gives the 

user access to view and manages all accounts/users presented in the database. The required fields 

for an account are the first name, last name, username, email, password, and the account type. 

When editing an account from the list shown in the application, the data is inserted in the fields 
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with the buttons changed to Save and Cancel. Figure 18 shows the edit state of the Account page 

where the actions will either cancel the change or save it to the database. With every action 



performed on the accounts, the UI gets updated according to adding, modifying, or deleting 

accounts. 

 

Figure 19: Location Page View 

 Before adding any new delivery orders, the user should check if all the locations of delivery 

do that, the Delivery page (Figure 19) contains two view pages. The first one is to view and manage 

the locations. Figure 20 shows the page responsible for adding a location. 
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Figure 20: Add Location Page 



 After that, the delivery order can be created and displayed on the second-page view the 

page, Figure 21. Hence, the user can view, edit, and delete delivery orders. The Optimized Path 

button is used to display the optimized route in Google Maps for the drivers to follow. However, 

the implementation is not done yet due to some limitations which we will discuss in the concerned 

section. 

 

Figure 21: Delivery Page 

7.3.4. Driver View 

 The Driver View is built to be intuitive and easy to use for drivers. The user can only 

request certain data from the webserver since the view does not have admin privileges. For 

instance, a driver should not be able to view other  data or modify them. Hence, the Driver 

View is only displaying the data with only one permission to update the status of a delivery. 
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Figure 22: Dashboard Page 

 One of the pages for the Driver View is the dashboard that contains general and useful 

information, Figure 22, such as the current working hours, the performance rating, the distance 

traveled, and the total deliveries completed. Moreover, the dashboard page displays the latest 

that the driver should deliver. 
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Figure 23: Order Page 



 The other page in the Driver View is the Order Page as shown in Figure 23. This page 

displays all historical deliveries as well as the upcoming ones. There, the user can update the status 

of the delivery and mark it as completed. 

8. Web Server & API 

 In order for our application to fully work, we need a webserver to act as our backend 

service. There exist many options with different programming languages, but we opted to work 

with the Django framework and Python. The framework provides functionalities to easily start a 

web server without that much initial setup. This is why the Django framework is easy to start with. 

Moreover, we need to connect our application with the webserver. Hence, we will set up an API 

with endpoints to specify which resource to query. 

8.1. Web Server 

 an 

authentication system, and more. ORM is used to hide the complexity and the traditional way of 

interacting with the database. It is used in almost all projects since coding in SQL is really outdated 

and does not keep up with the current technologies and demands.  
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Figure 24: Running Web Server 



 In order to start developing our backend, we will need to import the Django library which 

provides us with tools to generate some boilerplate code. For instance, we can create apps inside 

our webserver to represent our features; meaning each app has a specific purpose. This is possible 

since Django allows you to install apps inside the webserver to serve different features. Moreover, 

the webserver should allow external parties to request resources, and one way to do it is to add the 

CORS headers. For that, we use the Django CORS Headers libraries to handle it for us. In the 

Appendix, there is an example of requests logs when an admin has logged into the application. 

 

Figure 25: Installed Apps 

 Our web server contains a total of six apps as shown in Figure 25 (the last six ones). Each 

app serves a specific purpose; for example, the announcement app will handle all interactions with 

the database when it comes to announcements. All apps follow the same basis which is shown in 
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Figure 26.  



 

Figure 26: App Files 

 The __init__ file indicates that the folder is a package that contains other components. 

Moreover, the three most important files are the models for declaring the tables in the database, 

the serializer which defines how the data will be read or returned, and lastly the views file which 

 

 In brief, when the webserver will receive a request, its method determines which action to 

be done. Using the serializers as well as the models, we can receive, process, and return data in a 

JSON format. 

8.2. Authentication 

 In order to handle the authentication for our application, we can use the Django built-in 

system. However, we need to make many configurations to just run it properly. In this case, we 

can use a third-party library that provides an authentication system ready with all usual actions 

such as login, logout, register user, and so on. This library is called Djoser. It offers three main 

authentication systems which are Token-based, JSON-based, and JWT-based authentication. For 

our project, we will use Token-based authentication since the reason to develop a backend is to 
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identify the requester. The Djoser library has already defined some endpoints for the 

authentication, and they are as follows: 

 Registration 



 Login 

 Logout 

 Password Reset 

 Edit User 

 Get User Data 

 

and adding it to the allowable apps. Moreover, Djoser offers the possibility to implement a custom 

user model and seamlessly work with the rest of the library. For this project, we defined a custom 

user model with attributes like email, password, type, and so on. 

8.3. API 

 The main objective to have a web server as a backend is to connect it to the application. 

Hence, we will need to build an API and expose it to the internet. For that, we opted to develop a 

RESTful API with the library Django Rest Framework which generates necessary files as 

discussed in the Web Server section. Figure 27 shows the different tables existing in the database 

as it is exposed to the API through the views, serializes, and models. 
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Figure 27: API Endpoints 



 When running the server, Django starts listening to requests made to the local host on port 

8000. The API does not have a default path, so each request made to the webserver needs to specify 

the path of the resource for actions to be performed as defined in the views file. Figure 28 presents 

all endpoints of the API with its corresponding view since the latter defines the request methods. 

In total, we have six paths corresponding to the six apps discussed previously. The combination of 

localhost, port, endpoint, and the method defines exactly what action to be done on what 

table/resource. 

 

Figure 28: API Paths 

 

admin dashboard to interact with the database without any API or requests (Figure 29). This tool 

is very helpful for admins to monitor the database and directly make changes. 
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Figure 29: Admin Panel 



 As discussed previously, all requests sent to the webserver through the API should contain 

authorization tokens and data. Table 1 presents each endpoint with the required headers and body 

requests return a response in the form of a JSON object with additional headers such as a status 

code that determines whether the request was completed successfully or not. The headers are 

handled by the Django REST Framework. By default, when an error occurs, the response will 

contain the error details. 

Table 1: API Endpoints 

 
Endpoint 

Method Permission Body Response 

 

GET  List of accounts 

POST New account data Added account 

 
 

PUT Edited account 
data 

Updated account 

DELETE Account ID  

 

 GET Anyone  Authenticated User 

 
POST Admin New user 

credentials 
 

 POST Anyone Email & Password User Token 

 POST Anyone   

POST Admin ID & New  
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Password 

 PUT Admin Edited Email Updated User 

 DELETE Admin User ID  



 
 

GET 

Anyone 

 List of 
announcements 

POST New 
announcement 
data 

Added 
announcement 

PUT Edited Updated 
announcement 
data 

announcement 

DELETE Announcement ID  

 
 

GET Anyone  List of locations 

POST 

Admin 

New location data Added location 

PUT Edited location 
data 

Updated location 

DELETE Location ID  

GET Anyone  List of deliveries 

 
 

POST Admin New delivery data Added delivery 

PUT Anyone Edited delivery 
data 

Updated delivery 

DELETE Admin Delivery ID  

driver/ 

GET Admin  List of drivers 

GET Anyone Driver ID Driver Data 
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9. Optimization Tools 

 The FMCG companies heavily rely on delivery and transportation. The cost can be high if 

the delivery path is not optimized. Hence, displaying an optimized route for the drivers is crucial 

to reducing transportation costs and increasing customer satisfaction. This type of problem is 

called the Vehicle Routing Problem, VRP for short. There exist many solutions and different 

variations and constraints. Some provide optimized routes based on time constraints; others work 

with capacity constraints. In our case, both constraints should be taken into consideration. 

One of the famous software that does the job is the OptaPlanner which uses an AI constraint solver, 

and it is also an open-source project [7]. OptaPlanner adapts the Java programming language. 

Another solution to the VRP problem is to manually calculate the path using Excel or Matlab. 

These options are very flexible when it comes to constraints since they rely on mathematical 

computations to find the most optimized route from a source point to a destination with stops. The 

last alternative that can be used for this capstone project is the Google OR-Tools. This package of 

tools is an open-source optimization software package designed to solve many difficult problems 

such as vehicle routing, flows, and constraint programming [18]. 

 All these optimization algorithms provide accurate solutions with different constraints. 

However, some of them cannot be integrated into this project due to the chosen technology stack. 

OptaPlanner is written in Java, so in order to connect it to the application, we ought to build another 

API using Java and write a script that launches the OptaPlanner Solver automatically since it is 

not supported. This will increase the development time and cost and also may lead to compatibility 
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issues in the future when scaling up the project. For the Excel or Matlab solution, it is not 

automated by default, hence more work needs to be done to just automate the procedure. Moreover, 

the fact that we will automate mathematical computation is the same as developing a solution by 



itself which is out of the scope of this project. We want to build an application to manage the fleet 

of trucks, not a program to solve the VRP problem. This leaves us with the Google OR-Tools. The 

latter offers a variety of tools for many problems, but we are only interested in the VRP problem. 

They provide two methods for the solution. The first one is to implement the solver using the 

preferred programming language, in our case, we will use Python. Google has great 

documentation, and it goes into detail about the implementation. The last tool is to call their API 

which is the easiest approach. The different location data should be sent in the body request as a 

matrix distance. And then, the response will contain the solution to the VRP problem with the 

given constraints. In conclusion, the most favorable approach to implement the VRP solution into 

the application is to use the Google OR-Tools. 
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10. Current Limitations 

 As of now, there exist various obstacles that limit the development of the application. These 

struggles are not hard limitations, but they will be soon supported/added. The first limitation is the 

Google Maps support for Flutter. Currently, the plugin only supports both Android and IOS as 

shown in Figure 30 from the official repo for Flutter & Dart. This happens since it uses the Android 

SDK and IOS SDK to implement Google Maps and integrate it into Flutter apps. In addition, there 

is support for the plugin on the Web, but it is still in the beta phase. The web version uses a14n's 

google_maps dart JS interop layer behind the scenes [10]. 

 

Figure 30: Google Maps Plugin 

 Another limitation of the application is the Firebase support, too. Firebase is a BaaS which 

stands for Backend as a service platform. It is used for mobile phones and web applications. The 

main advantage of Firebase is the non-relational real-time database in the cloud, also it provides 

an authentication system out of the box. 
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Figure 31: Firebase Plugin 



 One of the options for a backend was Firebase since it has features, developed by Google, 

really to be used. However, our application should run on all major operating systems as specified 

in the Requirement Specification section. Firebase only supports the mobile, macOS, and the Web, 

and there is no implementation for Windows and Linux yet (Figure 31). So, we decided to choose 

the Django framework as the backend for this project. 

 Lastly, the problem with adapting Flutter for developing applications is the bundle size and 

third-party libraries. The bundle size refers to the application size which can be a critical point for 

some users with limited storage. For instance, an app built with Flutter has a size of 4 MB, but on 

other platforms, the same app will weight 500 KB [12]. This is an enormous difference when 

upscaling the app in the future. The size will become a burden and advantage for the application 

eventually. Hence, Google has put the issue in plan and soon will push fixes to reduce the bundle 

size. On the other hand, Flutter suffers from the lack of third-party libraries that help reduce the 

development time and improve the final product. Although the official repo for Flutter libraries 

provides a total of 24633 packages for Dart and Flutter, it still lacks in terms of the availability of 

libraries with specific purposes. A small comparison can be done between Flutter and JavaScript, 

when searching for a library with a defined functionality, the results show at least 10 JavaScript 

libraries with small variations and differences. However, the pub dev website will present less than 

that with plugins still in development. 

 In brief, Flutter is great for developing cross-platform apps that can offer a similar 

experience on different operating systems. Nonetheless, much basic functionality should be built 
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using the widgets that come with Flutter. For instance, in building a responsive design in a flutter, 

we should use combinations of widgets such as Flexible, Expanded, Row, Column, SizedBox, and 



so on to just make an app responsive and adapt to the screen size. If there exists a Flutter library 

that handles this functionality, it will greatly minimize the development time and cost. 
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11. Conclusion & Future Work 

 There is still room for more implementation. Also, this project can even be improved to 

have more features. One of the features that can be added is the Google OR-Tools to the 

application. This optimization tool provides a solution to the VRP problem. The process for the 

integration is to first verify the validity of the location points, then run the optimization algorithm. 

This process may take more than an hour depending on the number of stops.  

 Due to the time constraint of this capstone project, the location data are entered manually 

using latitude and longitude by the user. An improvement that can be done is to use Google Maps 

to select locations and add them to a delivery order. One approach is to use a built-in map (still not 

supported outside the mobile operating system) or use the web-based Google Maps. With this, we 

ensure the validity of the location data without extra effort. 

 Another improvement can be done which is an input check. The application relies heavily 

on dmins, and sometimes a mistyping can occur. For that reason, 

checking input will reduce a lot of crushes such as the errors returned from a web server request 

due to invalid data. 

 The main objective of developing this application is to digitalize the process of managing 

the deliveries for the FMCG companies. By using the Flutter UI framework, we developed a cross-

platform application that runs on all major platforms. The application offers two views for admins 

and drivers. Each view has its own pages and definitions. It is connected to a web server through 

a RESTful API. All requests are received in the local machine and can be exposed to the internet 
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using the ngrok tool. For the Admin Views, the user can directly interact with the data presented 

in the database and has full access to the application. On the other hand, the Driver View only 

reads certain data from the database and can update the status of deliveries. Moreover, the 



application is customizable where the font size, weight, and background color can be changed and 

saved to the local storage. The application can also display the optimized route for the driver to 

follow in order to reduce transportation costs, but it is not yet implemented due to some limitations. 
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12. Conclusion (French) 

 Ce travail va encore savoir des modifications puisque . Pour 

ça, ce projet va être amélioré pour avoir plus de fonctionnalités. L'une des caractéristiques qui va 

être ajoutée est l'outil Google OR-Tools. Cette dernière va fournir quelque solution au problème 

VRP. Le processus d'intégration consiste d'abord à vérifier la validité des points de localisation, 

puis à exécuter l'algorithme d'optimisation, qui vas prendre plus d'une heure ça dépend du nombre 

d'arrêts que le chauffeur va faire. 

 les données de 

localisation vont être saisies manuellement. Une amélioration qui peut être faite est d'utiliser 

Google Maps pour sélectionner les lieux et les ajouter à un ordre de livraison. Une approche 

consiste à utiliser une carte intégrée (qui n'est toujours pas prise en charge en dehors du système 

d'exploitation mobile) ou à utiliser Google Maps sur le Web. Ainsi, nous garantissons la validité 

des données de localisation sans effort supplémentaire. 

 Pour des raisons de sécurité, on va ajouter la fonctionnalité de vérification de l'accès. Cette 

vérification va réduire les bugs au niveau  serveur 

de web.  

 L'objectif principal du développement de cette application est de digitaliser le processus de 

gestion des livraisons pour les entreprises FMCG. En utilisant le framework Flutter UI, nous avons 

développé une application multiplateforme qui fonctionne sur toutes les plateformes principales. 
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chauffeurs. Chaque vue a ses propres fonctionnalités. L'application est connectée à un serveur web 

via une API RESTful. Toutes les demandes sont reçues dans la machine locale et peuvent être 

exposées à l'internet en utilisant l'outil ngrok. Pour les vues d'administration, l'utilisateur peut 



interagir directement avec les données présentées dans la base de données et a un accès complet à 

l'application. D'autre part, la vue du conducteur lit seulement certaines informations de la base de 

données dont il peut modifier le statut des livraisons. En outre, l'application est personnalisable : 

la taille de la police, le poids et la couleur de l'arrière-plan peuvent être modifiés et enregistrés 

dans le stockage local. L'application peut également afficher l'itinéraire optimisé que le conducteur 

doit suivre afin de réduire les coûts de transport, mais cette fonctionnalité n'est pas encore mise en 
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