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Abstract 
 

This project analyses how booking systems can impact the restaurants and their 

customers, and it focuses on developing a restaurant booking system web application hosted in 

cloud environment. 

 The system functionalities are defined based on the results of a comparison between 

several existing similar systems on the market and aligned accordingly to the hospitality 

businesses major demands.  

The project lifecycle is managed following Agile Methodology. The planning phase 

defines the project schedule, risks, and deliverables and the required technological stack and 

tools. Analysis phase focuses on gathering and detailing the system requirements the results 

are transferred to design phase where a “logical” solution for implementing the system is 

defined. Final phases of the project cover implementation and testing demonstrating that the 

system meets the expected quality.  
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Chapter 1 – Introduction 
 

1.1. Introduction 
 

The concept of “restaurant reservation” exists since 18th century when the guest had the 

option to reserve a “room” for private meals. Restaurants offered public rooms for dinner or a 

room with several smaller tables available for the guests to be engaged. The scope, at that 

moment was to reduce the delays in serving and to have everything prepared when the guests 

arrive. This practice came with the limitations that the guest had the responsibility to decide in 

advance the menu, the waiter’s tip and to pay the bill. The reservations were proceeded in 

person not over the phone and the idea of doing reservations over the internet was utopic for 

about a century [1]. 

          The 19th century represents a boom in the hospitality area, being marked by the 

exponential growth of the social phenomena. Massive masses started to eat out, wrote reviews, 

and gave ratings and rankings to the restaurant. The period 1950-1980 was recorded in history 

as “the era of computer reservation systems”. In 1964 was developed the first computerized 

booking system, called SABRE (Semi-automated Business Research Environment) and it was 

dedicated to airline industry [2]. SABRE was capable to process more than 7000 booking 

requests per hour without errors and the reservation process became an easy task. Since then, 

a lot of industries including travel and hospitality exploit the benefits of booking systems. [3] 

         Nowadays, even there are hundreds of booking systems available on the market, the 

restaurants must take the decision of either choosing the old manner of using the paper for their 

entire management or implementing a system. There is no perfect decision, and every booking 

system has advantages and limitations. The restaurant can avoid over-occupation by accepting 

reservations only and can have a better planning of the staff allocation and dining room layout, 

but, on the other side, they can lose some customers as there are people that prefer to not plan 

a dinner. The restaurant can have a higher profit because reservations might bring large groups 

of guests, but they also need to assume the cost of no-shows. 
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1.2. Aim 
 

The aim of this project is to develop a restaurant booking system web application hosted 

in cloud by using Microsoft Azure cloud provider. 

1.3. Objectives 
 

To achieve this aim, I must pursue with the following SMART objectives: 

• To do research about several existing booking systems for restaurants (Yelp 

Reservations, OpenTable and TablesReady) 

• To identify the required technological stack, tools, and resources 

• To design the normalized database structure and infrastructure for proposed solution 

• To analyse OWASP (Open Web Application Security Project) guideline for security 

aspects 

• To learn and enhance required technologies and tools 

• To define and develop the functionalities for each type of end-user 

1.4. Motivation 
 

The current project is implemented following the main scope of increasing efficiency, 

profit and the most important to improve the customers satisfaction. It was chosen based on 

experience on existing similar systems, based on diversity of the proposed technological stack 

which brings a huge technical skills improvement, and it is desired from career progression 

perspective. 
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Chapter 2 - Literature Review 
 

This chapter presents an overview of the problem domain and a comparison between 

three of the most known existing restaurant reservation systems on the market. The required 

software list is identified and described, and, in the last section of the chapter, the Software 

Development Life Cycle (SDLC) is presented. 

2.1 Research on the problem domain 
 

As it was already mentioned in Chapter 1, the concept of “restaurant reservation” is not 

new. The businesses are looking for a solution to increase the profit and optimize the processes, 

and, on the other hand the customers are looking to improve their dining-out experience. A 

study performed by OpenTable in 2015 [4], indicates that 85 percent of customers are interested 

in knowing in advance how long they must wait for a table. This percentage is significative, 

and it would be difficult to provide an accurate estimation without having a reservations system 

in place with functionalities for capacity monitoring and waiting list. But guests experience is 

not the only benefit. 

 Recent period was marked by a global pandemic caused by COVID-19 when the 

restaurant reservations systems became more valuable [5]. The restaurants were forced to 

reduce their capacity to a specific percentage, based on government regulations, and to ensure 

a social distancing rule. Having a reservation system in place, was essential to improve social 

and health aspects. The customers were able to book in advance without physically going in 

the restaurant and getting in contact with the staff or other customers. The long waiting queues 

were eliminated and the allocation on tables was improved as the capacity was constantly 

monitored. However, a reservation system should have multiple characteristics to be an 

effective solution for businesses, including a user-friendly interface, easy setup, and increased 

security. The traditional way to install the application was to use an internal environment which 

requires up-front cost for purchasing the hardware components and technical knowledge and 

can be difficult to maintain. The alternative is represented by using services offered by cloud 

providers.  

Cloud providers are third-party companies specialized in complex cloud-based 

technologies and services. A study performed by Flexera [6] shows that 91 percentage of 

businesses are interested in public cloud solutions offered by leaders as Amazon and Microsoft  
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that have advantages as: reduced cost – eliminate the need of physical hardware cost and pay 

only for the used resources following pay-as-you-go pricing models, flexibility – extra required 

resources are immediately provided and the new business demands are meet, insights – tracking 

and monitoring solutions are provided to offer a better overview and control for data, disaster 

recovery – cloud providers offers quickly backups and data recovery solutions that reduce the 

businesses data lose or unpredicted downtime, and security – rigorous security levels, from 

data centre physical security to application and data security, are implemented and large teams 

of security experts are allocated by cloud providers [7]. 

Cloud provider Advantages Disadvantages 

Microsoft Azure [8] • More affordable pricing  

• Pay-as-you-go pricing 

model 

• Excellent integration with 

Microsoft tools 

• High-level availability 

• Hybrid cloud provided  

• Better documentation and 

support 

 

• Reduced number of 

supported operating 

systems  

• Reduced support for 

open-source community  

• Requires platform 

technical knowledge  

Amazon Web Services 

[9] 

• One of the oldest cloud 

providers on the market 

• Increased number of 

availability zones 

• Support for open-source 

community 

• Mature Big Data solutions  

 

• Hybrid cloud is not 

provided 

• Technical support fee 

TABLE 1: COMPARISON BETWEEN MICROSOFT AZURE AND AMAZON WEB SERVICES 

Both Microsoft Azure and Amazon Web Services provides a huge range of services 

capable to meet all the businesses requirements, and the decision of choosing a specific cloud 

provider is made based on an analysis of needed resources and cost. Microsoft Azure also 

provides a useful and easy to use tool to determine the cost called Azure Pricing Calculator. 
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Current solution was implemented using Microsoft Azure as a cloud provider and the choose 

was based on technical expertise and effective cost estimation.  

 

 

FIGURE 1: ISOC RESERVATIONS - AZURE PRICING ESTIMATION 

Having the application hosted in cloud environment, simplifies the setup process, and 

improves the deployments. When a new version of the application is developed, the restaurants 

benefit from changes without downtime and more important without any additional work on 

client-side environments. It also ensures a high level of security. In ISOC Reservations 

application the security is also implemented following Open Web Application Security Project 

(OWASP) rules.  

OWASP is a dedicated software security organization, that highlights in a document 

known as OWASP Top 10, the most critical security concerns related to web applications [10]. 

ISOC Reservations has several of the rules implemented as: 

• Broken Access Control – users cannot access an area of the application without 

having permissions. ISOC Reservations application requires role-based access 

control 

• Cryptographic Failures – HTTPS protocol is used to secure data in transit and 

password are encrypted  



19 
 

• Injection – SQL injection is handled using Spring JPA framework which 

construct the queries using parameters 

• Vulnerable and Outdated Components – dependent components are installed 

using NPM official repository or Maven official repository  

2.2. Existing examples evaluation 
 

Nowadays, the number of restaurant reservation system is constantly increasing, but for 

the purpose of this comparison, three of the most known systems were chosen:  Yelp 

Reservations, OpenTable and TablesReady. 

Yelp Reservations is a system created by Yelp; a company founded in 2004. Its original scope 

was to offer a platform for customer’s reviews, but then the company started to provide a 

diversity of systems targeting the reservation process as well [11] [12]. 

OpenTable is a company founded in 1998 with dedicated services for online restaurant 

reservations. It started with a reduce number of restaurants located in San Francisco and 

increased massively over time, currently being able to support restaurants from more than 80 

countries [13] [14].  

TablesReady is a brand-new company, founded in 2011. It is currently a competitor for the 

other two but offers a reduce number of features [15].   

 Functional requirement Yelp Reservations 

[16] 

OpenTable [17] TablesReady [18] 

 

Capacity monitoring 
   

Waiting-list management 
   

Email marketing 
   

Floor plan management 
   

Accounts management 
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Pricing 

12-month contract 

$750 early 

termination fee 

Tier-pricing: 

o Basic 

o Core 

o Pro 

Montly plan  

TABLE 2: COMPARISON BETWEEN YELP RESERVATIONS, OPENTABLE AND TABLESREADY SYSTEMS 

The previous comparison indicates that OpenTable seems to be the most reliable system 

offering a complete set of functionalities. However, there are limitations or disadvantages that 

might make the restaurants decision even harder. For example, Yelp Reservations and 

TablesReady don’t provide a built-in option for managing the floor plan or visualizing the 

restaurant capacity, which becomes an inconvenient for the restaurants as those features are 

essential for optimizing the cost and improving the staff efficiency by predicting the customers 

flow and prepare accordingly. Another important aspect is represented by the system 

acquisition cost. Yelp Reservations and TablesReady offer a more affordable pricing plan, 

giving the system for a monthly subscription, but still imposing limitations as early termination 

fee. On the other hand, OpenTable comes in place with a preferable pricing option, providing 

the features on a tier-pricing model. This approach might be a better solution for restaurants 

with a smaller budget or start-up businesses, and at the same time, might not satisfy the essential 

needs that restaurant’s flows (reservations, waiting-list, capacity monitoring etc.).  

Each system has its own advantages and disadvantages, and the decision of choosing 

one or another, is part of a detailed analysis for the restaurants to perform to identify their 

business requirements and to satisfy them on a balanced cost-effective ratio. 

 

2.3. Required software analysis 
 

Software can be classified in two main categories: system software - defined as the layer 

between the physical hardware and applications, and application software – defined as a 

computer program responsible for executing different tasks [19].  

The system software used in ISOC Reservations application’s development process are: 

 Operating System  

Windows 11 Home edition.  
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FIGURE 2: WINDOWS OPERATING SYSTEM SPECIFICATIONS 

 

 Java 8 

Java is an object-oriented programming language, developed by Sun Microsystems 

in 1995. It has the main advantage as being open source, providing a great community and 

support, and platform independent, which allows it to be executed on any operating system 

[20]. Backend component of ISOC Reservations application is implemented using Java 8 

programming language.  

 

Java Development Kit 

Java Development Kit is a software that provides a set of tools, such as compiler, 

interpreter, archiver, or Java Runtime Environment, required for developing 

applications using Java programming language. From a development perspective, JDK is 

essential [21].  

 

FIGURE 3: JAVA VERSION COMMAND OUTPUT 
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Spring Boot 

Spring Boot is a Java-based open-source framework that provides functionalities for 

developers to quickly configure and generate new Java web applications [22]. ISOC 

Reservations backend component was generated using spring initializr: 

 

FIGURE 4: SPRING INITIALIZR 

 

Spring Data JPA 

Spring Data JPA is a framework that simplify the connection to the database by 

introducing an abstraction layer using Java Persistence API (JPA) repositories. Another 

advantage is represented by the built-in methods that cover CRUD (create, read, update, delete) 

operations.  Tables are easily mapped to Java classes using Entity and Table annotations [23]. 

The Spring Data JPA dependency is easily added by using Spring Boot initializr and its version 

can by modify from Spring Boot application configuration file: pom.xml: 
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 Spring Security 

Spring Security is a Java-based framework that provides powerful functionalities for 

security, including authentication and authorization [24]. ISOC Reservations 

backend component is implementing authentication and authorization using Spring Security 

core libraries and JSON Web Token (JWT) standard which provides increased security as the 

token cannot be intercepted or modified by any middleman. Spring Security also offers a 

flexibility to configure which request is verified for authentication and authorization or not.  

 

FIGURE 5: ISOC RESERVATIONS JWT EXAMPLE 

 

 Apache Tomcat 

Apache Tomcat is an open-source, well documented web server used to host Java 

based applications [25]. In ISOC Reservations application, it is used to host the backend 

component. 

 

FIGURE 6: INTELLIJ IDEA - STARTING APACHE TOMCAT SERVER 

Angular 

Angular is an open-source framework based on TypeScript, used to create modern 

web applications. It improves the development process by providing tools for quickly 

generating the web applications or the source code and for different tasks like starting or 

packaging the artifact [26]. ISOC Reservations frontend component is implemented using 

Angular version 12:  
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FIGURE 7: ANGULAR CLI VERSION COMMAND OUTPUT 

 

 Bootstrap 

Bootstrap is an open-source CSS framework used to develop modern and 

responsive web applications [27]. ISOC Reservations is using Bootstrap version 4 for frontend 

component which makes it responsive and increase the accessibility non-functional 

requirement.  

 

NodeJs 

NodeJs is an open-source JavaScript runtime environment. NodeJs is not a 

mandatory dependency for Angular applications, but it must be installed when development 

tools (e.g., Angular CLI) or external packages are imported into the project using NPM (Node 

Package Manager) [28]. 

ISOC Reservations application is using different external packages, installed from the NPM 

repository, which drives to the necessity of NodeJs. 
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FIGURE 8: ISOC RESERVATIONS APPLICATION NPM PACKAGE DEPENDENCIES 

 

Microsoft Azure 

Microsoft Azure is a cloud provider that provides effective solutions as an alternative 

to the traditional on-premises data centres, being responsible for purchasing and maintaining 

the hardware components. This characteristic offers a huge benefit to the cloud consumer 

which translates into increased performance, availability, scalability, efficiency, security, and 

reduced cost. Microsoft Azure provides services for different cloud deployment models: public, 

private and hybrid which satisfy a large variety of business requirements [8].  

The provided services are classified in three main categories, based on who is responsible for 

managing the services, known as cloud models:  
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FIGURE 9: COMPARISON BETWEEN MICROSOFT AZURE CLOUD MODELS 

ISOC Reservations is using several of the services provided by Microsoft Azure:  

Service Name Cloud Model Description 

Azure App Service  Platform as a Service  A service used to host 

different types of 

applications (web, mobile or 

REST APIs) in Windows or 

Linux environments without 

the need of managing the 

infrastructure by the cloud 

consumer. [29] 

Azure Storage  Platform as a Service  A service that provides 

impressive scalable storage 

capabilities.  

An Azure subscription 

supports up to 50 storage 

accounts with a total of 2500 

TB storage capacity. [30] 

Azure Database for MySQL Platform as a Service A service that provides a 

fully managed MySQL 

database engine. It has the 

advantage of high security 

and availability, efficient 

monitoring, and alerting 

mechanisms and automated 

backups. [31] 

Azure Maps Platform as a Service  A geospatial service that 

provides APIs for cloud 

consumers to quickly create 
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a geographic information 

system (GIS). [32] 

Azure DevOps  Software as a Service A set of services that covers 

the entire lifecycle of the 

application from planning, 

collaboration, development 

to deployment. [33]  
TABLE 3: ISOC RESERVATIONS APPLICATION - USED MICROSOFT AZURE SERVICES 

 

 Confluence 

Confluence is a wiki tool used for improving the collaboration between teams, and to 

organize the work in one place, being globally accessible over the Internet. The content is 

organized in “spaces”, which is acting as a main root directory. For ISOC Reservations 

application, a “Major Project” space was created. 

 

FIGURE 10: CONFLUENCE - MAJOR PROJECT SPACE 

 

The application software used in ISOC Reservations application’s development process are: 

 

 Visual Studio Code 

Visual Studio Code is a powerful Microsoft source code editor that also supports 

debugging, intelligent code completion, snippets, and code refactoring for Windows, Linux, 

and MAC operating systems [34]. In ISOC Reservations application is used to develop, build, 

and deploy the frontend component. 
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FIGURE 11: VISUAL STUDIO CODE SPECIFICATIONS 

 

 

IntelliJ IDEA  

IntelliJ IDEA is an Integrated Development Environment (IDE) that supports 

multiple programming languages as Java, Kotlin, JavaScript, TypeScript. It provides 

functionalities for maximizing the development productivity by providing clever code 

completion, static code analysis and refactoring [35]. ISOC Reservations backend component 

is implemented using IntelliJ IDEA Community Edition. 

 

FIGURE 12: INTELLIJ IDEA SPECIFICATIONS 

 

MySQL Workbench  

MySQL Workbench is a powerful visual tool that provides functionalities for SQL 

development, administration, backup, configuration, and management [36]. ISOC 

Reservations database is design and implemented using MySQL Workbench 8.0 Community 
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Edition. It is also used for connecting to the Azure Database for MySQL instance from local 

environment.  

 

FIGURE 13: MYSQL WORKBENCH VERSION 

 

FIGURE 14: MYSQL WORKBENCH CONNECTIONS MANAGEMENT 

 

FileZilla  

FileZilla is an open-source tool for simplifying file transfers using File Transfer 

Protocol [37]. ISOC Reservations application is using FileZilla version 3.58.0 for the 

deployment process of the backend component.   
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FIGURE 15: FILEZILLA SPECIFICATIONS 

 

 Visual Paradigm 

Visual Paradigm is a tool used to create UML diagrams by transforming the 

requirements into accurate design [38]. ISOC Reservations is using Visual Paradigm online 

free version for creating UML use case diagrams.  

 

2.4. Software Development Life Cycle 
 

The project planning started by building the Gantt Chart which was invented in 1890s and 

it is used to reflect the required activities displayed against time (see Appendix A) [39].  

 

FIGURE 16: ISOC RESERVATIONS GANTT CHART 

ISOC Reservations Gantt Chart represents each activity as a horizontal bar which indicates 

the estimated start and end date. The entire project is estimated to 8 months. It starts with the 

activities required for preparing the project, including decision making, literature review, 
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project analysis and continues with activities related to functional requirements. The chart 

offers an overview, and it is constantly reviewed so the project risks can be easily mitigated.  

ISOC Reservations project is further implemented using Agile Software Development Life 

Cycle Methodology which is an iterative methodology and a way to manage it by breaking up 

into several phases [40]. The process includes planning, analyse, design, implementation, 

evaluation and maintenance and two-week sprints are used. Every two weeks, a set of user 

stories will be planned, analysed, and designed, then developed and tested and in the end, 

feedback will be obtained. 

 

FIGURE 17: AGILE SDLC METHODOLOGY PHASES 

 

This methodology has the advantage of early discovering of bugs and easily and quickly 

adapt to requirements changes. It also provides predictable delivery dates that aligns with Gantt 

Chart estimations as per each sprint a set of implemented and tested functionalities can be 

deployed. The activities are created in Azure Boards in a hierarchical structure represented as 

epics, features, user stories, tasks, and bugs. 

Planning

Analyse

Design

Implem
entation

Testing 
& 

Integrati
on

Mainten
ance
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FIGURE 18: ISOC RESERVATIONS PROJECT - AZURE BOARD 

An epic represents a group of features. For example, ISOC_Admin epic covers all the 

features that a user with ISOCADMIN role can execute in the system. Next level in the 

hierarchy is represented by features. A feature is a collection of user stories. For example, “On-

boarding new restaurant” is a feature that includes two user stories: “Create on-boarding admin 

account” and “Create on-boarding restaurant profile”. A user story represents a single 

requirement, and it includes all the tasks needed for implementation. Having the project 

organized using boards increases the transparency and visibility and improves the tasks 

management. 
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Chapter 3 - Analysis 
 

This chapter presents the requirements analysis including functional, non-functional 

and system requirements. The functional requirements are illustrated using Unified Modeling 

Language (UML) use case diagrams. In the last section of the chapter, the project risks are 

listed and analysed.  

3.1. Requirements analysis 
 

Karl Wiegers and Joy Beatty define requirements as “a specification of what should be 

implemented. It describes how the system should behave, or what properties or attributes a 

system can have” [19]. This definition is eloquent for identifying two main characteristics of a 

requirement: “what” and “how” and to classify the requirements in several categories: 

functional requirements and non-functional requirements.   

3.1.1. Functional requirements 

 

Functional requirements describe what the system must do in a specific context and 

define in detail what actions can perform a specific user [19].  

ISOC Reservations application has four user roles: 

➢ ISOCADMIN 

➢ ADMIN 

➢ HOST 

➢ CUSTOMER 

It also offers functionalities for a user without an assigned role, identified in the system 

as “Anonymous User”.  

Role Functional requirement 

 

ISOCADMIN 

• should be able to login  

• should be able to register a new restaurant  

• should be able to view registered restaurants 

• should be able to create admin account for a specific restaurant 

• should be able to view created admin accounts  
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ADMIN 

• should be able to login  

• should be able to view his full name and email details 

• should be able to change his account’s password 

• should be able to create admin account for the same assigned 

restaurant 

• should be able to create host account for the same assigned 

restaurant 

• should be able to view existing admin accounts for assigned 

restaurant 

• should be able to delete created accounts 

• should be able to view existing host accounts for assigned 

restaurant 

• should be able to modify assigned restaurant’s general information 

• should be able to modify assigned restaurant’s business hours 

• should be able to upload images and menu images for assigned 

restaurant 

• should be able to view the assigned restaurant’s location on map  

• should be able to modify assigned restaurant’s floor plan 

 

 

 

HOST 

• should be able to login  

• should be able to view current day bookings requests 

• should be able to modify status of a booking 

• should be able to view assigned restaurant’s capacity for breakfast, 

lunch, and dinner time 

• should be able to view waiting-list customers  

• should be able to add a customer on waiting-list 

• should be able to modify status for a customer from waiting-list 

• should be able to view all bookings  

 

CUSTOMER 

• should be able to create an account 

• should be able to login  

• should be able to modify account’s full name  

• should be able to delete the account  
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• should be able to view all restaurants 

• should be able to view a restaurant’s details  

• should be able to send a booking request to a specific restaurant 

• should be able to view his all bookings 

• should be able to cancel a booking 

TABLE 4: ISOC RESERVATIONS - FUNCTIONAL REQUIREMENTS FOR EACH ROLE 

 

User without an assigned role Functional requirement 

ANONYMOUS USER • should be able to create an account 

• should be able to view all restaurants 

• should be able to send a booking request to a 

specific restaurant  

TABLE 5: ISOC RESERVATIONS - FUNCTIONAL REQUIREMENTS FOR ANONYMOUS USER 

 

3.1.2. Non-functional requirements 
 

Non-functional requirements describe how the system behaves in a specific context 

[19]. ISOC Reservations’ non-functional requirements includes: 

Non-functional requirements 

Usability Site responsive Usage of Bootstrap 

framework 

Design consistency Usage of same button shapes, 

colours, tables, forms 

Simple navigation layout Navigation menu on top and 

left side of the page 

Accessibility Descriptive HTML 

elements  

Descriptive HTML elements 

“alt” attribute to describe the 

images. 

Usage of HTML descriptive 

elements: headers (<h3>, 

<form> and <table>) 
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Security OWASP standard 

SQL Injection SQL Injection is handled by 

Spring JPA framework 

Encrypted passwords Passwords are encrypted and 

stored in the database  

Authentication and 

authorization 

Authentication is ensured by 

using Spring Security and 

JWT mechanism. 

Authorization is ensured by 

using role-based access 

control. 

TABLE 6: ISOC RESERVATIONS NON-FUNCTIONAL REQUIREMENTS 

 

3.2. UML – use case diagrams 
 

Michael J. Chonoles defines Unified Modeling Language (UML) as “standardized 

modeling language consisting of an integrated set of diagrams” used as an abstraction of real 

world [41].  Use case diagram is one of the UML diagrams that indicates how the user, known 

as actor, interact with the system.  

The following diagrams describe how the actors interact with the system in several scenarios 

(use cases) and are created based on the functional requirements. 

ISOC Reservations actors are: 

• ISOCAdmin 

• Admin 

• Host 

• Anonymous Customer  

• Customer  
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FIGURE 19: ISOCADMIN USE CASE DIAGRAM 

 

FIGURE 20: ADMIN USE CASE DIAGRAM 
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FIGURE 21: HOST USE CASE DIAGRAM 

 

FIGURE 22: CUSTOMER AND ANONYMOUS CUSTOMER USE CASE DIAGRAM 
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3.3. System requirements 
 

System requirements specify the characteristics needed for a system to successfully run 

an application [19]. They are classified in: 

3.3.1. Hardware requirements 

 

• Processor: Intel i7 (or equivalent) 

• Memory: at least 16GB RAM 

• Internet connection 

3.3.2. Software requirements  
 

• at least Windows 7 Operating System 

• at least JDK 8  

• NodeJS v14.17.6 

• Apache Tomcat 8 

• Modern Browser (preferrable Microsoft Chrome, Mozilla Firefox) 

3.3. Risk analysis 

Risk analysis is an essential process used to identify and mitigate different events that 

could have an impact of the project [42].  

ISOC Reservations project risks are: 

Risk Probability 

of the risk 

happening  

Impact Mitigation 

Hardware failure  Rarely  Could cause delays in 

delivering the project on 

time  

Purchase new 

hardware. 

Ensure regular 

commits are 

performed to keep 

the source code in 

Azure Repos.  

Azure subscription 

credit fully used  

Sometimes Could increase the cost of 

deployment  

Develop the 

application using 

local server and 

database. 

Estimate the cost of 

resources using 
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Azure Pricing 

calculator. 

Lack of technical 

knowledge 

 

Often  Could cause blockage or 

major delays in delivering 

the project on time.  

Could cause increased 

number of bugs. 

Could cause missing 

functionalities.   

Create a list of 

needed technical 

knowledge 

(programming 

languages, 

frameworks, 

databases, tools etc.) 

from the beginning 

of the project. 

Perform tutorials to 

improve the 

knowledge. 

Code issues  Frequently  Could cause major delays 

in delivering the project.  

Investigate existing 

similar solutions on 

dedicated 

programming 

forums.  

In case of issues that 

are taking longer 

than initially 

estimated, logged 

them as “bugs” and 

revisit as soon as 

possible.   

Frameworks 

accidentally version 

updates  

Frequently Could cause major 

compatibilities issues that 

might determine an entire 

rewriting of the 

application.  

Check if a new 

version is required 

and make sure the 

changes from the 

new version won’t 

affect the current 

code. 

Incorrect 

planning/estimation   

 

Often  Could cause major delays 

in delivering the project. 

Create a project 

Gantt-Chart. 

Review estimations 

frequently. 

Adjust estimations 

based on gained 

experience during 

the development 

phases following 

Agile Methodology. 

Personal health issues  Rarely  Could cause major delays 

in delivering the project. 

Allocate a buffer 

period in the project 

planning estimation.  
TABLE 7: ISOC RESERVATIONS RISKS ANALYSIS 
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Chapter 4 - Design 
 

This chapter presents what are the components of ISOC Reservations system and how 

database was designed following Microsoft best practices recommendations.  

4.1. System architecture 
 

System architecture describes what are the main components of a system. 

 

FIGURE 23: ISOC RESERVATIONS SYSTEM ARCHITECTURE 

ISOC Reservations systems contains three components: frontend, backend, and database. 

Frontend component is implemented mainly using Angular framework and it is hosted in Azure 

using Azure Storage service. It communicates with backend component and Azure Maps 

service. (see Appendix C) 

Backend component is implemented mainly using Java, Spring Boot, Spring Security and 

Spring JPA frameworks and it is hosted in Azure using App Service. It is a REST API 

application that exposes a collection of endpoints, and it is working on a request-response 

approach. The REST API communicates with the database component using Spring JPA 

framework which maps the tables into Java classes and increase security by mitigating SQL 

injection concerns. (see Appendix D) 

Database component is implemented using MySQL and it is hosted in Azure using Azure 

Database for MySQL Server. (see Appendix B) 
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The components are independent and decoupled and this type of architecture has the advantage 

of providing a simplified deployment. For example, if frontend component is changing, then it 

can be independently deployed in Azure without affecting the other components.  

4.2. Database design 
 

ISOC Reservations application is using a relational database which stores and provides 

access to data organized in tables that have specific relationships between them.  

According to Microsoft, database design is a process that includes the following steps [43]: 

• Identify system’s entities  

• Translate the entities into tables 

• Identify entities properties 

• Translate entities properties into columns  

• Define relationships between tables 
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FIGURE 24: ISOC RESERVATIONS ERD DIAGRAM 

 

Database design process is essential to eliminate the data redundancy and ensure its 

correctness and consistency and the output of it is represented by the Entity Relationship 

Diagram (ERD). 

ISOC Reservations system main entities are user, role, restaurant and booking. Restaurant 

entity has properties as: image, business hour and floor plan which were divided into separate 

tables. There is a many-to-many relationship between user and role entities and a one-to-many 

relationship between restaurant and image, floor plan, business hour and booking entities.  
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Chapter 5 - Implementation 
 

This chapter presents the implementation of several functionalities of the ISOC 

Reservations application, Azure infrastructure and deployment process.  

5.1. Register 
 

 

FIGURE 25: HIGH-LEVEL DIAGRAM FOR "REGISTER" IMPLEMENTATION 

“Register” flow implementation involves all the components of the ISOC Reservations 

application. Currently, the username and email have the same value. The user fills a form with 

the fields: name, email, and password, implemented in sign-up.component.html, and then click 

on “Create account” button. The details from the form are passed into signUp method, declared 

in AuthSignUpComponent class, which represents the business logic for the sign-

up.component.html.  

SignUp method makes a validation check and if the data is correct then authService’s register 

method is called. AuthService has the responsibility to send a request to the REST API. It has 

a dependency to HTTP Client, which is instantiated and used to call post method with an URL 

and the form data passed from the component. Post method sends a request to AuthController 

declared in the backend. The controller has a dependency to AuthService injected using 

Autowired annotation and it passes the request data further to the service. The AuthService 

checks if the username and email already exist in the database, then it encodes the password, 



45 
 

create an instance of User class, retrieves the role details from the database based on roleName, 

assigns the retrieved role to the created User instance and in the end saves the created User 

instance in the database, using a dependency to UserReponsitory, which is implemented using 

Spring Data JPA, and returns the response back to the controller. The controller is returning 

further the response to frontend in AuthService, which returns it to the component. The 

component handles the response and displays an error message or makes a redirect to login 

page.  

 

FIGURE 26: REGISTER - ANGULAR - SINGUP METHOD IMPLEMENTATION 
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FIGURE 27: REGISTER - ANGULAR - AUTHSERVICE IMPLEMENTATION 

 

 

FIGURE 28: REGISTER - REST API - AUTHCONTROLER IMPLEMENTATION 
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FIGURE 29: REGISTER - REST API - AUTHSERVICE IMPLEMENTATION 

 

5.2. Login  
 

 

FIGURE 30: HIGH-LEVEL DIAGRAM FOR "LOGIN" IMPLEMENTATION 
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“Login” flow implementation involves all the components of the ISOC Reservations 

application. The user fills a form with the fields: email, and password, implemented in sign-

in.component.html, and then click on “Login” button. The details from the form are passed into 

signIn method, declared in AuthSignInComponent class, which represents the business logic 

for the sign-in.component.html.  

SignIn method makes a validation check and if the data is correct then authService’s login 

method is called. AuthService has the responsibility to send a request to the REST API. It has 

a dependency to HTTP Client, which is instantiated and used to call post method with an URL 

and the form data passed from the component. Post method sends a request to AuthController 

declared in the backend. The controller has a dependency to AuthService injected using 

Autowired annotation and it passes the request data further to the service. The AuthService 

tries to authenticate the user using AuthenticationManager from Spring Security and sets the 

authentication in the security context. It also generates the authentication token and checks if 

the user is not soft deleted from the database and retrieves user details, using an injected 

dependency of UserRepository implemented using Spring Data JPA, to attach restaurantId and 

user fullname to the response. The response is returned to the controller which then returns it 

further to frontend in AuthService, which returns it to the component. The component handles 

the response and saves the token details in the windows storage and based on the user role 

redirects to a specific dashboard page or displays an error message. 
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FIGURE 31: LOGIN - ANGULAR - SIGNIN METHOD IMPLEMENTATION 

 

 

FIGURE 32: LOGIN - ANGULAR - AUTHSERVICE IMPLEMENTATION 
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FIGURE 33: LOGIN - REST API - AUTHCONTROLLER IMPLEMENTATION 

 

 

FIGURE 34: LOGIN - REST API - AUTHSERVICE IMPLEMENTATION 

 

FIGURE 35: LOGIN - REST API - GENERATEJWTTOKEN METHOD IMPLEMENTATION 
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5.3. Send booking request for user without account  
 

 

FIGURE 36: HIGH-LEVEL DIAGRAM FOR "SEND BOOKING REQUEST FOR USER WITHOUT ACCOUNT" 

IMPLEMENTATION 

 

“Send booking request for user without account” flow implementation involves all the 

components of the ISOC Reservations application. The user selects a restaurant from the 

landing page of the application and clicks on “Book a table” button. A modal component is 

opened by calling openDialog method from the RestaurantsComponent. The method sets 

restaurantId and passes it to the modal using the modalService, which is a bootstrap built-in 

modal. Also, the restaurant’s images are filtered based on restaurantId and set to the modal.  

The opened modal displays details about the restaurant and the user fills a form with details 

related to the desired booking. Then he clicks on “Confirm” button, which calls sendBooking 

method. SendBooking method validates the data (booking time, full name, email, party size) 

and creates a booking with pending status. The booking data is passed to BookingsService. 

BookingsService has the responsibility to send a request to the REST API. It has a dependency 

to HTTP Client, which is instantiated and used to call post method with an URL and the form 

data passed from the component. Post method sends a request to BookingsController declared 

in the backend. The controller has a dependency to BookingService injected using Autowired 

annotation and it passes the request data further to the service. The BookingsService sends the 

booking object to the RestaurantBookingRepository, implemented using Spring Data JPA, 
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which is responsible for saving into the database. The response is returned to the controller 

which then returns it further to BookingsService, which returns it to the component. The 

component handles the response displaying a success or error message. 

 

 

FIGURE 37: SEND BOOKING REQUEST FOR USER WITHOUT ACCOUNT - ANGULAR - OPENDIALOG METHOD 

IMPLEMENTATION 

 

 

FIGURE 38: SEND BOOKING REQUEST FOR USER WITHOUT ACCOUNT - ANGULAR - SENDBOOKING METHOD 

IMPLEMENTATION 
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FIGURE 39: SEND BOOKING REQUEST FOR USER WITHOUT ACCOUNT - BOOKINGSSERVICE IMPLEMENTATION 

 

FIGURE 40: SEND BOOKING REQUEST FOR USER WITHOUT ACCOUNT - REST API - BOOKINGSCONTROLLER 

IMPLEMENTATION 

 

 

FIGURE 41: SEND BOOKING REQUEST FOR USER WITHOUT ACCOUNT - REST API - BOOKINGSERVICE 

IMPLEMENTATION 
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5.4. Calculate restaurant capacity  
 

 

FIGURE 42: HIGH-LEVEL DIAGRAM FOR "CALCULATE RESTAURANT CAPACITY " IMPLEMENTATION 

 

“Calculate restaurant capacity” flow implementation involves indirectly all the 

components of the ISOC Reservations application, because it needs bookings for the current 

data. Bookings are retrieved using loadBookings method from HostDashboardComponent 

which sends a request to the backed via BookingsService. BookingsService execute a GET call 

to the REST API endpoint which returns a collection of bookings as a response. The collection 

of bookings is further passed into HostTodayBookingsComponent and filtered based on current 

date. The capacity is calculated using methods: calculateBreakfastCapacity, 

calculateLunchCapacity and calculateDinnerCapacity. CalculateBreakfastCapacity retrieves 

the opening time for the restaurant for the current date and then filters the bookings that have 

booking time between opening restaurant time and breakfastTime (11:30). 

CalculateLunchCapacity filters the bookings that have booking time between breakfastTime 

(11:30) and lunchTime (16:30). CalculateDinnerCapacity retrieves the closing time for the 

restaurant for the current date and then filter the bookings that have booking time between 

lunchTime (16:30) and restaurant closing time. Only number of guests from the bookings with 

status: seated, partial seated or confirmed are extracted from the total capacity of the restaurant. 
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FIGURE 43: CALCULATE RESTAURANT CAPACITY - ANGULAR - LOADBOOKINGS METHOD IMPLEMENTATION 

 

FIGURE 44: CALCULATE RESTAURANT CAPACITY - ANGULAR - BOOKINGSSERVICE IMPLEMENTATION 

 

FIGURE 45: CALCULATE RESTAURANT CAPACITY - ANGULAR - FILTER TODAY BOOKINGS IMPLEMENTATION 
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FIGURE 46: CALCULATE RESTAURANT CAPACITY - ANGULAR - CALCULATEBREAKFASTCAPACITY METHOD 

IMPLEMENTATION 

 

FIGURE 47:  CALCULATE RESTAURANT CAPACITY - ANGULAR - CALCULATELUNCHCAPACITY METHOD 

IMPLEMENTATION 
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FIGURE 48:  CALCULATE RESTAURANT CAPACITY - ANGULAR - CALCULATEDINNERCAPACITY METHOD 

IMPLEMENTATION 
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5.5. Save floor plan  
 

 

FIGURE 49: HIGH-LEVEL DIAGRAM FOR "SAVE FLOOR PLAN" IMPLEMENTATION 

 

“Save floor plan” flow implementation involves all the components of the ISOC 

Reservations application. Restaurant floor plan is implemented using a JSON representation 

and a built-in component from the json-editor package installed using NPM. The built-in 

component exposes a functionality for editing a JSON object which will be displayed by calling 

the method drawFloorPlan. DrawFloorPlan iterates each element from the JSON and extracts 

properties as number, label, seatsNumber, status (for styling purpose). For saving the JSON 

object, saveFloorPlan method is called. It validates the floor plan structure and sends a request 

to the backend endpoint using RestaurantsService which executes a post request to the 

RestaurantsController. The controller has a dependency to FloorPlanService injected using 

Autowired annotation and it passes the request data further to the service. The FloorPlanService 

saves the floor plan into the database using an injected dependency of FloorPlanRepository 

implemented using Spring Data JPA. The response is returned to the controller which then 

returns it further to frontend in RestaurantsService, which returns it to the component. The 

component handles the response and displays a success or error message. 
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FIGURE 50: SAVE FLOOR PLAN - ANGULAR - DRAWFLOORPLAN METHOD IMPLEMENTATION 

 

FIGURE 51: SAVE FLOOR PLAN - ANGULAR - PROCESSSEATCHART METHOD IMPLEMENTATION 



60 
 

 

FIGURE 52: SAVE FLOOR PLAN - ANGULAR - SAVEFLOORPLAN METHOD IMPLEMENTATION 

 

 

FIGURE 53: SAVE FLOOR PLAN - ANGULAR - RESTAURANTSSERVICE IMPLEMENTATION 
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FIGURE 54: SAVE FLOOR PLAN - REST API - ENDPOINT IMPLEMENTATION 

 

FIGURE 55: SAVE FLOOR PLAN - REST API - FLOORPLANSERVICE IMPLEMENTATION 

 

FIGURE 56: SAVE FLOOR PLAN - REST API - FLOORPLANREPOSITORY IMPLEMENTATION 
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5.6. Display restaurant location on map 
 

 

FIGURE 57: HIGH-LEVEL DIAGRAM FOR "DISPLAY RESTAURANT LOCATION ON MAP" IMPLEMENTATION 

“Display restaurant location on map” flow implementation involves only frontend 

component of the ISOC Reservations application and Azure Maps and a third-party API for 

retrieving the coordinates for a specific post code. The restaurant profile is retrieved using 

getRestaurantProfile method and the response contains the restaurant post code which is passed 

to AzureMapService for calling the third-party API to get the coordinates (latitude and 

longitude). The response is passed to IsocAzureMapComponent to create the map using 

createMap method. This method sets the azureMapKey, specified in app-settings.json 

configuration file from assets folder, for establishing the connection to the Azure Maps service 

and set the coordinates on the map.  

 

FIGURE 58: DISPLAY RESTAURANT LOCATION ON MAP - ANGULAR - GETRESTAURANTPROFILE METHOD 

IMPLEMENTATION 
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FIGURE 59: DISPLAY RESTAURANT LOCATION ON MAP - AZUREMAPSERVICE IMPLEMENTATION 

 

FIGURE 60: DISPLAY RESTAURANT LOCATION ON MAP - ANGULAR - COORDINATES SETTER 

IMPLEMENTATION 

 

FIGURE 61: DISPLAY RESTAURANT LOCATION ON MAP - ANGULAR - CREATEMAP METHOD IMPLEMENTATION 
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5.7. Azure infrastructure  

 

FIGURE 62: HIGH-LEVEL DIAGRAM FOR "AZURE INFRASTRUCTURE" IMPLEMENTATION 

Azure infrastructure was created using Azure Portal: 

 

FIGURE 63: AZURE PORTAL 

All Azure Services must be created under a resource group that indicates in which 

region is located the Microsoft Azure data centre. Azure Storage Account contains the frontend 

artifact and communicates with Azure Maps and App Service, which contains the backend 

artifact, using configurations defined in app-settings.json file. App Service is communicating 

with the Azure Database for MySQL using configurations defined in application.properties 

file. App Service also needs an App Service Plan for the creation process which defines the 

compute resources capacity used to run the web application.  

 

 

 



65 
 

5.8. Deployment process 
 

Deployment process involves all the components of the ISOC Reservations application. 

Frontend deployment is performed using Azure Tools extension for Visual Studio Code. 

 

FIGURE 64: AZURE TOOLS EXTENSION FOR VISUAL STUDIO CODE 

First step of the deployment is represented by running in Visual Studio Code terminal the 

command: ng build which creates an output in dist directory.  

 

FIGURE 65: RUNNING NG BUILD COMMAND AND DIST DIRECTORY OUTPUT 
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Second step of the deployment is represented by navigating to Azure Tools extension in 

Storage section and connect to Azure Subscription, then select “Deploy to Static Website via 

Azure Storage…” and choose dist/isoc directory.  

 

FIGURE 66: AZURE TOOLS EXTENSION - CONNECT TO AZURE SUBSCRIPTION 

 

FIGURE 67: AZURE TOOLS EXTENSION - DEPLOY TO STATIC WEBSITE VIA AZURE STORAGE 
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Backend deployment is performed using FileZilla. 

First step of the deployment is represented by running in IntelliJ IDE the commands: mvn clean 

and mvn package build which creates an output in target directory. 

 

FIGURE 68: INTELLIJ IDE - MAVEN COMMANDS 

 

FIGURE 69: TARGET DIRECTORY OUTPUT 
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Second step of the deployment is represented by connecting FileZilla to Azure App Service 

using the FTP Credentials. 

 

FIGURE 70: AZURE APP SERVICE FTP CREDENTIALS 

 

 

FIGURE 71: FILEZILLA CONNECTION TO AZURE APP SERVICE AND ARTIFACT UPLOAD 

In the end, the isoc-api-1.0.0.jar file is uploaded from target directory into wwwroot directory.  
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Database deployment is performed using MySQL Workbench. 

The development of the database is made on the local instance and the scripts are exported 

using MySQL Workbench.  

 

FIGURE 72: MYSQL WORKBENCH - EXPORT DATABASE 

Generated scripts will be executed against the Azure Database for MySQL instance.  
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Chapter 6 - Testing 
 

This chapter presents the manual testing of the ISOC Reservations application. The 

testing plan is organized into “testing areas” defined based on the functionalities associated to 

each role of the applications and additionally security area.  

6.1. ISOCADMIN functionalities 
 

Test case Onboard new restaurant – invalid data 

Purpose of test case Onboard new restaurant without specifying a restaurant name 

Input 

 

 
FIGURE 73:INPUT ONBOARD NEW RESTAURANT TEST CASE – INVALID DATA 

 

Output 

 
FIGURE 74: OUTPUT ONBOARD NEW RESTAURANT TEST CASE – INVALID DATA 

 

Result PASS 

TABLE 8: ONBOARD NEW RESTAURANT TEST CASE – INVALID DATA 
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Test case Onboard new restaurant – valid data 

Purpose of test case Onboard new restaurant with a valid restaurant name 

Input 

 

 
FIGURE 75: INPUT - ONBOARD NEW RESTAURANT TEST CASE - VALID DATA 

 

Output 

 

 
FIGURE 76: OUTPUT - ONBOARD NEW RESTAURANT TEST CASE - VALID DATA 

 

Result PASS 

TABLE 9: ONBOARD NEW RESTAURANT TEST CASE – VALID DATA 
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Test case Create admin account – invalid data  

Purpose of test case Create admin account for a specific restaurant with invalid data 

Input 

 
FIGURE 77: INPUT - CREATE ADMIN ACCOUNT TEST CASE - INVALID DATA 

 

 

Output 

 
FIGURE 78: OUTPUT - CREATE ADMIN ACCOUNT TEST CASE - INVALID DATA 

 

Result PASS 

TABLE 10: CREATE ADMIN ACCOUNT TEST CASE - INVALID DATA 
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Test case Create admin account – invalid email or password 

Purpose of test 

case 
Create admin account for a specific restaurant with invalid email or password 

Input 

 

 
FIGURE 79: INPUT - CREATE ADMIN ACCOUNT TEST CASE - INVALID EMAIL OR PASSWORD 

 

Output 

 
FIGURE 80: OUTPUT - CREATE ADMIN ACCOUNT TEST CASE - INVALID EMAIL OR PASSWORD 

 

Result PASS 

TABLE 11: CREATE ADMIN ACCOUNT TEST CASE - INVALID EMAIL OR PASSWORD 
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Test case Create admin account - valid data 

Purpose of test case Create admin account for a specific restaurant with valid data 

Input 

 

 
FIGURE 81: INPUT - CREATE ADMIN ACCOUNT TEST CASE - VALID DATA 

 

Output 

 

 
FIGURE 82: OUTPUT - CREATE ADMIN ACCOUNT TEST CASE - VALID DATA 

 

Result PASS 

TABLE 12: CREATE ADMIN ACCOUNT TEST CASE - VALID DATA 
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6.2. ADMIN functionalities 
 

Test case Admin login – missing credentials 

Purpose of test case Login with missing credentials 

Input 

 

 
FIGURE 83: INPUT - ADMIN LOGIN TEST CASE - MISSING CREDENTIALS 

 

Output 
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FIGURE 84: OUTPUT - ADMIN LOGIN TEST CASE - MISSING CREDENTIALS 

 

Result PASS 

TABLE 13: ADMIN LOGIN TEST CASE - MISSING CREDENTIALS 

 

Test case Admin login – invalid credentials 

Purpose of test case Login with invalid credentials 

Input 

 

 
FIGURE 85: INPUT – ADMIN LOGIN TEST CASE – INVALID CREDENTIALS 
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Output 

 
FIGURE 86: OUTPUT - ADMIN LOGIN TEST CASE - INVALID CREDENTIALS 

 

Result PASS 

TABLE 14: ADMIN LOGIN TEST CASE - INVALID CREDENTIALS 

 

Test case Admin login – valid credentials 

Purpose of test case Login with valid credentials 

Input 

 

 
FIGURE 87: INPUT - ADMIN LOGIN TEST CASE - VALID CREDENTIALS 
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Output 

 
FIGURE 88: OUTPUT - ADMIN LOGIN TEST CASE - VALID CREDENTIALS 

 

Result PASS 

TABLE 15: ADMIN LOGIN TEST CASE - VALID CREDENTIALS 

Test case Change password - invalid data 

Purpose of test case Change password with invalid data 

Input 

 

 
FIGURE 89: INPUT - CHANGE PASSWORD TEST CASE - INVALID DATA 
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Output 

 
FIGURE 90: OUTPUT - CHANGE PASSWORD TEST CASE - INVALID DATA 

 

Result PASS 

TABLE 16: CHANGE PASSWORD TEST CASE - INVALID DATA 

Test case Change password - not match 

Purpose of test case Change password with passwords not matching 

Input 

 

 
FIGURE 91: INPUT - CHANGE PASSWORD TEST CASE - NOT MATCH 

 

Output 
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FIGURE 92: OUTPUT - CHANGE PASSWORD TEST CASE - NOT MATCH 

 

Result PASS 

TABLE 17: CHANGE PASSWORD TEST CASE - NOT MATCH 

 

 

 

 

Test case Change password – valid data  

Purpose of test case Change password with valid data 

Input 

 

 
FIGURE 93: INPUT - CHANGE PASSWORD TEST CASE - VALID DATA 
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Output 

 
FIGURE 94: OUTPUT - CHANGE PASSWORD TEST CASE - VALID DATA 

 

Result PASS 

TABLE 18: CHANGE PASSWORD TEST CASE - VALID DATA 

 

 

 

Test case Create restaurant admin account – invalid data  

Purpose of test case Create restaurant admin account with invalid data 

Input 

 

 
FIGURE 95: INPUT - CREATE RESTAURANT ADMIN ACCOUNT TEST CASE - INVALID DATA 

 

Output 
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FIGURE 96: OUTPUT - CREATE RESTAURANT ADMIN ACCOUNT TEST CASE - INVALID DATA 

 

Result PASS 

TABLE 19: CREATE RESTAURANT ADMIN ACCOUNT TEST CASE - INVALID DATA 
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Test case Create restaurant admin account – invalid email or password 

Purpose of test case Create restaurant admin account with invalid email or password 

Input 

 

 
FIGURE 97: INPUT - CREATE RESTAURANT ADMIN ACCOUNT TEST CASE - INVALID EMAIL OR PASSWORD 

 

Output 

 

 
FIGURE 98: OUTPUT - CREATE RESTAURANT ADMIN ACCOUNT TEST CASE - INVALID EMAIL OR PASSWORD 

 

Result PASS 

TABLE 20: CREATE RESTAURANT ADMIN ACCOUNT TEST CASE - INVALID EMAIL OR PASSWORD 
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Test case Create restaurant admin account – valid data  

Purpose of test case Create restaurant admin account with valid data 

Input 

 

 
FIGURE 99: INPUT - CREATE RESTAURANT ADMIN ACCOUNT TEST CASE - VALID DATA 

 

Output 

 

 
FIGURE 100: OUTPUT - CREATE RESTAURANT ADMIN ACCOUNT TEST CASE - VALID DATA 

 

Result PASS 

TABLE 21: CREATE RESTAURANT ADMIN ACCOUNT TEST CASE - VALID DATA 
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Test case Create restaurant host account – invalid data  

Purpose of test case Create restaurant admin account with invalid data 

Input 

 

 
FIGURE 101: INPUT - CREATE RESTAURANT HOST ACCOUNT TEST CASE - INVALID DATA 

 

Output 

 
FIGURE 102: OUTPUT - CREATE RESTAURANT HOST ACCOUNT TEST CASE - INVALID DATA 

 

Result PASS 

TABLE 22:  CREATE RESTAURANT HOST ACCOUNT TEST CASE - INVALID DATA 
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Test case Create restaurant host account – invalid email or password 

Purpose of test case Create restaurant host account with invalid email or password 

Input 

 

FIGURE 103: INPUT - CREATE RESTAURANT HOST ACCOUNT TEST CASE – INVALID EMAIL OR 

PASSWORD 

 

Output 

 

FIGURE 104: OUTPUT - CREATE RESTAURANT HOST ACCOUNT TEST CASE - INVALID EMAIL OR 

PASSWORD 

 

Result PASS 

TABLE 23: CREATE RESTAURANT HOST ACCOUNT TEST CASE - INVALID EMAIL OR PASSWORD 
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Test case Create restaurant host account – valid data 

Purpose of test case Create restaurant admin account with valid data 

Input 

 
FIGURE 105: INPUT - CREATE RESTAURANT HOST ACCOUNT TEST CASE – VALID DATA 

 

Output 

 

 
FIGURE 106: OUTPUT - CREATE RESTAURANT HOST ACCOUNT TEST CASE – VALID DATA 

 

Result PASS 

TABLE 24: CREATE RESTAURANT HOST ACCOUNT TEST CASE – VALID DATA 
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Test case Modify account – invalid data  

Purpose of test case modify account from “list of accounts” with invalid data 

Input 

 

 
FIGURE 107: INPUT - MODIFY ACCOUNT TEST CASE - INVALID DATA 

 

Output 

 
FIGURE 108: OUTPUT - MODIFY ACCOUNT TEST CASE - INVALID DATA 

 

Result PASS 

TABLE 25: MODIFY ACCOUNT TEST CASE - INVALID DATA 
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Test case Modify account – valid data  

Purpose of test case modify account from “list of accounts” with valid data 

Input 

 

 
FIGURE 109: INPUT - MODIFY ACCOUNT TEST CASE - VALID DATA 

 

Output 

 
FIGURE 110: OUTPUT - MODIFY ACCOUNT TEST CASE - VALID DATA 

 

Result PASS 

TABLE 26: MODIFY ACCOUNT TEST CASE - VALID DATA 
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Test case Delete account  

Purpose of test case Delete an account from “list of accounts” except current logged 

account 

Input 

 

 
FIGURE 111: INPUT - DELETE ACCOUNT TEST CASE 

 

Output 

 

 
FIGURE 112: OUTPUT - DELETE ACCOUNT TEST CASE 

 

Result PASS 

TABLE 27: DELETE ACCOUNT TEST CASE 
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Test case Modify restaurant general information – invalid data  

Purpose of test case modify restaurant general information with invalid data 

Input 

 

 
FIGURE 113: INPUT - MODIFY RESTAURANT GENERAL INFORMATION TEST CASE - INVALID DATA 

 

Output 
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FIGURE 114: OUTPUT - MODIFY RESTAURANT GENERAL INFORMATION TEST CASE - INVALID DATA 

 

Result PASS 

TABLE 28: MODIFY RESTAURANT GENERAL INFORMATION TEST CASE - INVALID DATA 

 

Test case Modify restaurant profile – valid data  

Purpose of test case Modify restaurant information and business hours with valid data 

 

Input 

 
FIGURE 115: INPUT - MODIFY RESTAURANT PROFILE TEST CASE - VALID DATA 

 

 

Output 
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FIGURE 116: OUTPUT - MODIFY RESTAURANT PROFILE TEST CASE - VALID DATA 

 

Result PASS 

TABLE 29: MODIFY RESTAURANT PROFILE TEST CASE - VALID DATA 

 

Test case Restaurant image upload – invalid size 

Purpose of test case Upload a restaurant image with a size greater than 1MB 

Input 

 

 
FIGURE 117: INPUT - RESTAURANT IMAGE UPLOAD TEST CASE - INVALID SIZE – IMAGE PROPERTIES  
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FIGURE 118: INPUT - RESTAURANT IMAGE UPLOAD TEST CASE - INVALID SIZE 

 

 

 

Output 

 
FIGURE 119: OUTPUT - RESTAURANT IMAGE UPLOAD TEST CASE - INVALID SIZE 

 

Result PASS 

TABLE 30: RESTAURANT IMAGE UPLOAD TEST CASE - INVALID SIZE 

 

Test case Restaurant image upload – valid size 

Purpose of test case Upload a restaurant image with a size less than 1MB 

Input 

 

 
FIGURE 120: INPUT - RESTAURANT IMAGE UPLOAD TEST CASE - VALID SIZE – IMAGE PROPERTIES  
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FIGURE 121: INPUT - RESTAURANT IMAGE UPLOAD TEST CASE - VALID SIZE 

 

 

Output 

 
FIGURE 122: OUTPUT - RESTAURANT IMAGE UPLOAD TEST CASE - VALID SIZE 

 

Result PASS 

TABLE 31: RESTAURANT IMAGE UPLOAD TEST CASE - VALID SIZE 
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Test case Restaurant location on map 

Purpose of test case Display restaurant location on map 

Input 

 
FIGURE 123: INPUT - RESTAURANT LOCATION ON MAP TEST CASE 

 

 

Output 

 
FIGURE 124: OUTPUT - RESTAURANT LOCATION ON MAP TEST CASE 

 

Result PASS 

TABLE 32: RESTAURANT LOCATION ON MAP TEST CASE 
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Test case Create restaurant floor plan – invalid configuration 

 

Purpose of test case Create restaurant floor plan with invalid configuration 

Input 

 

 
FIGURE 125: INPUT - CREATE RESTAURANT FLOOR PLAN TEST CASE - INVALID CONFIGURATION 

 

Output 

 

 
FIGURE 126: OUTPUT - CREATE RESTAURANT FLOOR PLAN TEST CASE - INVALID CONFIGURATION 

 

Result PASS 

TABLE 33:  CREATE RESTAURANT FLOOR PLAN TEST CASE - INVALID CONFIGURATION 
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Test case Create restaurant floor plan – valid configuration 

 

Purpose of test case Create restaurant floor plan with valid configuration 

Input 

 

 
FIGURE 127: INPUT - CREATE RESTAURANT FLOOR PLAN TEST CASE - VALID CONFIGURATION 

 

Output 

 

 
FIGURE 128: OUTPUT - CREATE RESTAURANT FLOOR PLAN TEST CASE - VALID CONFIGURATION 

 

Result PASS 

TABLE 34: CREATE RESTAURANT FLOOR PLAN TEST CASE - VALID CONFIGURATION 
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6.3. HOST functionalities 
 

Test case Host login – invalid credentials 

Purpose of test case Login host account with invalid credentials 

Input 

 
FIGURE 129: INPUT - HOST LOGIN TEST CASE - INVALID CREDENTIALS 

 

 

Output 

 
FIGURE 130: OUTPUT - HOST LOGIN TEST CASE - INVALID CREDENTIALS 

 

Result PASS 

TABLE 35: HOST LOGIN TEST CASE - INVALID CREDENTIALS 
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Test case Host login – valid credentials  

Purpose of test case Login host account with valid credentials 

Input 

 

 
FIGURE 131: INPUT - HOST LOGIN TEST CASE - VALID CREDENTIALS 

 

Output 
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FIGURE 132: OUTPUT - HOST LOGIN TEST CASE - VALID CREDENTIALS 

 

Result PASS 

TABLE 36: HOST LOGIN TEST CASE - VALID CREDENTIALS 

 

 

Test case View today’s bookings 

Purpose of test case Display bookings for the current date 

Input 

 

 
FIGURE 133: INPUT - VIEW TODAY’S BOOKINGS TEST CASE 

 

Output 
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FIGURE 134: OUTPUT - VIEW TODAY’S BOOKINGS TEST CASE 

 

Result PASS 

TABLE 37: VIEW TODAY’S BOOKINGS TEST CASE 

 

 

Test case View all bookings  

 

Purpose of test case Display all bookings 

Input 

 

 
FIGURE 135: INPUT - VIEW ALL BOOKINGS TEST CASE 

 

Output 
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FIGURE 136: OUTPUT - VIEW ALL BOOKINGS TEST CASE 

 

Result PASS 

TABLE 38: VIEW ALL BOOKINGS TEST CASE 

 

Test case Modify today’s booking – booking details 

Purpose of test case Modify a today’s booking details 

Input 

 

 
FIGURE 137: INPUT - MODIFY TODAY'S BOOKING TEST CASE – BOOKING DETAILS 
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Output 

 
FIGURE 138: OUTPUT - MODIFY TODAY’S BOOKING TEST CASE - BOOKING DETAILS 

 

Result PASS 

TABLE 39: MODIFY TODAY'S BOOKINGS TEST CASE 

 

Test case Cancel today’s booking 

Purpose of test case Cancel a today’s booking 

Input 

 

 
FIGURE 139: INPUT - CANCEL TODAY’S BOOKING TEST CASE 

 

Output 
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FIGURE 140: OUTPUT - CANCEL TODAY’S BOOKING TEST CASE 

 

Result PASS 

TABLE 40: CANCEL TODAY’S BOOKING TEST CASE 

 

 

Test case Customer on waiting-list 

Purpose of test case Add a customer on waiting-list 

Input 

 

 
FIGURE 141: INPUT - CUSTOMER ON WAITING-LIST 

 

Output 
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FIGURE 142: OUTPUT - CUSTOMER ON WAITING-LIST 

 

Result PASS 

TABLE 41: CUSTOMER ON WAITING-LIST 

 

Test case Monitor restaurant capacity   

Purpose of test case View restaurant capacity monitoring for breakfast, lunch, and dinner period 

Input 

 

 
FIGURE 143: INPUT - MONITOR RESTAURANT CAPACITY TEST CASE 

 

Output 

 
FIGURE 144: OUTPUT - MONITOR RESTAURANT CAPACITY TEST CASE 

 

Result PASS 

TABLE 42: MONITOR RESTAURANT CAPACITY TEST CASE 
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6.4. CUSTOMER functionalities 
 

Test case Modify account – invalid data  

Purpose of test case Modify account with invalid full name 

Input 

 

 
FIGURE 145: INPUT - MODIFY ACCOUNT TEST CASE - INVALID DATA 

 

Output 

 
FIGURE 146: OUTPUT - MODIFY ACCOUNT TEST CASE - INVALID DATA 

 

Result PASS 

TABLE 43: MODIFY ACCOUNT TEST CASE - INVALID DATA 
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Test case Modify account – valid data  

Purpose of test case Modify account with valid full name 

Input 

 

 
FIGURE 147: INPUT - MODIFY ACCOUNT TEST CASE - VALID DATA 

 

Output 

 
FIGURE 148: OUTPUT - MODIFY ACCOUNT TEST CASE - VALID DATA 

 

Result PASS 

TABLE 44: MODIFY ACCOUNT TEST CASE - VALID DATA 

 

Test case View bookings 

Purpose of test case Display customer’s bookings 

Input 

 

 
FIGURE 149: INPUT - VIEW BOOKINGS TEST CASE 

 

Output 
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FIGURE 150: OUTPUT - VIEW BOOKINGS TEST CASE 

 

Result PASS 

TABLE 45: VIEW BOOKINGS TEST CASE 

 

Test case Send booking request – invalid data  

Purpose of test case Send a booking request with invalid data 

Input 

 

 
FIGURE 151: INPUT - SENT BOOKING REQUEST TEST CASE - INVALID DATA 

 

Output 
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FIGURE 152: OUTPUT - SENT BOOKING REQUEST TEST CASE - INVALID DATA 

 

Result PASS 

TABLE 46: SENT BOOKING REQUEST TEST CASE - INVALID DATA 
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Test case Send booking request – valid data  

Purpose of test case Send a booking request with valid data 

Input 

 

 
FIGURE 153: INPUT - SEND BOOKING REQUEST TEST CASE - VALID DATA 

 

Output 

 

 
FIGURE 154: OUTPUT - SEND BOOKING REQUEST TEST CASE - VALID DATA 

 

Result PASS 

TABLE 47: SEND BOOKING REQUEST TEST CASE - VALID DATA 
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Test case Cancel booking 

Purpose of test case Cancel a booking 

Input 

 
FIGURE 155: INPUT - CANCEL BOOKING TEST CASE 

 

 

Output 

 

 
FIGURE 156: OUTPUT - CANCEL BOOKING TEST CASE 

 

Result PASS 

TABLE 48: CANCEL BOOKING TEST CASE 
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6.5. ANONYMOUS USER functionalities  
 

Test case Create account – invalid data  

Purpose of test case Create a new customer account with invalid data 

Input 

 

 
FIGURE 157: INPUT - CREATE ACCOUNT - INVALID DATA 

 

Output 
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FIGURE 158: OUTPUT - CREATE ACCOUNT - INVALID DATA 

 

Result PASS 

TABLE 49: CREATE ACCOUNT - INVALID DATA 
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Test case Create account – invalid email or password 

Purpose of test case Create a new customer account with invalid email or password 

Input 

 

 
FIGURE 159: INPUT - CREATE ACCOUNT TEST CASE - INVALID EMAIL OR PASSWORD 

 

Output 

 
FIGURE 160: OUTPUT - CREATE ACCOUNT TEST CASE - INVALID EMAIL OR PASSWORD 

 

Result PASS 

TABLE 50: CREATE ACCOUNT TEST CASE - INVALID EMAIL OR PASSWORD 
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Test case Create account – valid data  

Purpose of test case Create a new customer account with valid data 

Input 

 

 
FIGURE 161: INPUT - CREATE ACCOUNT TEST CASE - VALID DATA 

 

Output 

 
FIGURE 162: OUTPUT - CREATE ACCOUNT TEST CASE - VALID DATA 

 

Result PASS 

TABLE 51: CREATE ACCOUNT TEST CASE - VALID DATA 
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Test case Send booking request – invalid data  

Purpose of test case Send a booking request with invalid data 

Input 

 

 
FIGURE 163: INPUT - SEND BOOKING REQUEST TEST CASE - INVALID DATA 

 

Output 

 
FIGURE 164: OUTPUT - SEND BOOKING REQUEST TEST CASE - INVALID DATA 

 

Result PASS 

TABLE 52: SEND BOOKING REQUEST TEST CASE - INVALID DATA 
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Test case Send booking request – valid data  

Purpose of test case Send a booking request with valid data 

Input 

 

 
FIGURE 165: INPUT SEND BOOKING REQUEST TEST CASE - VALID DATA 

 

Output 

 
FIGURE 166: OUTPUT - SEND BOOKING REQUEST TEST CASE - VALID DATA 

 

Result PASS 

TABLE 53: SEND BOOKING REQUEST TEST CASE - VALID DATA 
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6.6. SECURITY 
 

Test case Authorization access 

Purpose of test case Access isocadmin/admin/host or customer dashboard without permissions 

Input 

 

 
FIGURE 167: INPUT - AUTHORIZATION ACCESS TEST CASE 

 

Output 

 

 
FIGURE 168: OUTPUT - AUTHORIZATION ACCESS TEST CASE 

 

 

Result PASS 

TABLE 54: AUTHORIZATION ACCESS TEST CASE 
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Chapter 7 - Evaluation  
 

This chapter presents a detailed evaluation of ISOC Reservations system and a personal 

evaluation highlighting the achievements obtained during the execution of the project.  

7.1. Personal evaluation 
 

During this project, a set of soft and hard skills have considerably improved. The 

achievements that demonstrate this progress are listed as following: 

• I improved my research and analytical capabilities by rigorously reviewing multiple 

reference sources and extracting the most relevant information 

• I managed my time effectively by delivering the project on expected deadline and 

estimating and prioritising the required activities  

• I improved my decision-making and adaptability skills by handling the blocking 

situations and looking for alternative working solutions 

• I improved my communication skills by actively listening for feedback  

• I improved my presentation skills by describing my work every week  

• I improved my technical skills by learning new programming languages, frameworks, 

and tools  

o I passed Microsoft Azure Fundamentals certification 

o I followed tutorials using e-learning platforms as LinkedIn Learning, 

Pluralsight, Code Academy and official documentations, books, and forums 

Overall, I became confident, and I was involved in a project for the entire process. Hard 

work and commitment were the characteristics that drove me during this experience and the 

gained benefits will be valuable for my personal and professional life.  
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7.2. System evaluation 
 

The aim and objectives of the project were meet as expected. Current version of the 

system has all the functional and non-functional requirements implemented. Chapter 6 testing 

evidence shows that the system is fully functional. The system offers a user-friendly interface, 

a set of features that covers the business requirements for restaurants and for customers, a 

simplified setup process and an increased level of security. These factors indicate the successful 

project completion.  
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Chapter 8 - Further enhancement 
 

The current version of ISOC Reservations system satisfies the most important requirements 

for restaurant reservations processes; however, the following improvements can be addressed 

in the future: 

• Send email confirmation for booking requests 

• Add “customer reviews” functionality  

• Add functionality for removing a restaurant from the system  

• Add functionality for password recovery  

• Improve security by storing the database connection details in Azure Key Vault 

• Improve security by adding multi-factor authentication 

• Improve application monitoring by using Azure App Insights 

• Automate the deployment process  
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Chapter 9 - Conclusion 
 

The aim of this project was to develop a restaurant booking system web application 

hosted in cloud by using Microsoft Azure cloud provider. Chapter 1 introduced the background 

and motivations for this project and listed the objectives required for a successful completion.  

Based on the literature review conveyed in Chapter 2, it can be concluded that restaurant 

reservations systems are a valuable solution for increasing restaurants profits and customers 

satisfaction and their provided features are essential. A comparison between several existing 

similar systems was mandatory for developing ISOC Reservations application with all the 

required characteristics to be an efficient and sustainable solution, and it drove the analysis 

process to establish a list of functional, non-functional and system requirements as well as 

technologies and tools. 

 Chapter 4 and 5 were focused on designing and implementing the ISOC Reservations 

application, by illustrating how two of the main advantages of the system, security, and cloud 

deployment, were integrated. The result of testing phase performed in Chapter 6 demonstrated 

that all the scenarios are working as expected and the system is ready to satisfy restaurants 

business requirements. However, during this testing phase, a set of enhancements were 

identified and considered in Chapter 8 for further implementation.  

As a final observation, the project was successfully completed, and the achievements 

are valuable from both system and personal perspectives.  
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Appendices 
 

Appendix A – Gantt Chart monthly view  
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Appendix B – ISOC Reservations Database 
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Appendix C – Frontend component project structure  
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Appendix D – Backend component project structure 

 

 


