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ABSTRACT

This study addresses the inefficiencies of manual food ordering systems commonly used by

Nigerian restaurants, such as order errors, delayed service, limited accessibility, and poor

record management. The objective of the study was to design and implement a secure,

efficient, and user-friendly web-based online food ordering system to automate the ordering

and management process. An iterative Software Development Life Cycle (SDLC)

methodology was adopted, encompassing system analysis, design, implementation, and

testing, using modern web technologies including HTML5, CSS3, JavaScript, React.js, and

Tailwind CSS. The developed system enables user authentication, menu browsing, cart

management, order placement, and administrative control, and evaluation results

demonstrated high functional accuracy, good usability, and reliable performance. However,

the study is limited to a web-based prototype with sandbox payment integration and does not

include live payment gateways, delivery tracking, mobile application support, or large-scale

deployment, which are recommended for future enhancement.
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CHAPTER ONE

INTRODUCTION

1.1 Background of the Study
The global food service industry has undergone a marked transformation since the

widespread adoption of internet and mobile technologies. With the proliferation of

smartphones, improved network infrastructure and the evolution of e-commerce, consumers

increasingly favour digital channels to order food rather than relying solely on walk-in, phone

or paper-based mechanisms (Al Maalouf et al., 2025). In this context, online food ordering

systems have emerged as key enablers of convenience, efficiency and enhanced customer

engagement. According to a thematic review of 40 papers published between 2020 and 2022,

the pandemic accelerated the shift toward home-delivery and online ordering, effectively

making it a “new normal” in many markets (Wang et al., 2022).

In many developed and emerging economies alike, the share of meals purchased via online

food delivery services has grown substantially. For instance, in Australia the average number

of meals purchased via OFDS (Online Food Delivery Services) nearly doubled from 0.45

meals per week in 2018 to 0.81 in 2021 (Gupta et al., 2024). This surge reflects not only the

convenience of ordering food from mobile devices and web apps but also the broader

structural shifts in eating habits, urban lifestyles and the impact of mobility restrictions. In

particular, the restrictions stemming from the COVID-19 pandemic forced many food service

providers to adopt digital o

For restaurants and food-service providers, the transition to an online ordering paradigm

presents significant opportunities. These include expanded market reach beyond physical

premises, enhanced data collection for sales, preferences and operations, improved service

responsiveness, and reduced order-entry errors. At the same time, researchers caution that the
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shift also introduces complexity logistics coordination, delivery tracking, system scalability,

and customer-facing reliability become critical success factors (Shroff et al., 2022).

Turning to the Nigerian context, many food outlets including fast-food chains, local cafés and

restaurant kiosks still operate legacy systems: telephone orders, walk-ins, manual order

ledgers and in-store billing. These methods carry risks of mis-orders, long waiting times,

limited customer reach and minimal sales analytics. A recent study in Abia State found that

perceived usefulness, convenience, social influence and delivery time strongly affected

consumers’ intention to use OFO (Online Food Ordering) systems in Nigeria (Ahaiwe et al.,

2025). The gap between what customers expect (ease of ordering, payment flexibility, rapid

delivery) and what many restaurants are equipped to deliver underlines a compelling need for

digitized food-ordering platforms tailored to the local environment.

Furthermore, beyond the advantages for customers and restaurants, online food ordering

systems align with trends in digital economy, smart city development and data-driven

decision-making. A well-designed system can support real-time updates, integrated payment

gateways, menu management, delivery tracking, and dashboard analytics making it a

transformational tool rather than just a convenience app. As described in a recent

implementation study, web-based food ordering platforms can be engineered to elevate

efficiency and sophistication of food-service operations (Samal & Sindhu, 2024).

Given these developments, this project aims to design and implement an online food ordering

system that responds to the specific needs of the Nigerian market combining customer-

friendly interface, restaurant management features and delivery coordination. By doing so,

the system seeks to improve customer satisfaction, expand restaurant reach, reduce

operational errors and support data-driven business decisions.
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1.2 Statement of the Problem

Despite the global rise of digital commerce, the food service sector in many developing

countries, including Nigeria, still relies heavily on traditional order-taking methods.

Customers commonly place orders through phone calls or in-person visits, and restaurant

staff record transactions manually. This practice leads to a high probability of order mix-ups,

delayed processing, long waiting times and data inconsistency (Adebayo & Olatunji, 2021).

Manual record-keeping also makes it difficult for restaurants to analyze sales trends or track

customer preferences accurately, resulting in inefficient decision-making and limited

scalability.

Moreover, as consumers increasingly demand convenience and real-time service, restaurants

that lack an integrated digital ordering platform struggle to meet these expectations (Gavilan

et al., 2022). Studies have shown that the absence of a structured online interface limits

accessibility, causes revenue loss and reduces customer satisfaction in comparison with

businesses that have adopted automated systems (Gupta et al., 2024). Furthermore, traditional

systems lack security and auditability payments are often cash-based, which complicates

accounting and increases risk of fraud or error (Shroff et al., 2022).

From the customer perspective, the inability to view real-time menus, compare prices or track

order status discourages repeat patronage and limits restaurant visibility (Ahaiwe et al., 2025).

In Nigeria, small and medium-scale restaurants are particularly affected by these challenges

because they often lack affordable, customized digital platforms suited to local needs (Okon

& Nnamdi, 2023). These factors collectively point to the need for an online food ordering

system that automates the process from menu display to order confirmation, integrates secure

payment mechanisms, and provides real-time updates to both customers and administrators.
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1.3 Aim and Objectives of the Study

The primary aim of this study is to design and implement a secure, efficient, and user-

friendly online food ordering system that simplifies the process of ordering meals from

restaurants through a web-based platform. The Specific Objectives of the study are as follows:

1. To design and develop an interactive web-based platform that enables customers to

browse restaurant menus, place food orders, and make secure online payments

seamlessly.

2. To implement an administrative dashboard that allows restaurant owners to manage

menus, process customer orders, and monitor real-time transactions effectively using

modern web technologies and role- based access control mechanisms

3. To evaluate the developed system in terms of usability, performance, and reliability to

ensure that it meets the needs of both customers and restaurant administrators.

4. To apply and validate the developed online food ordering system using a selected

Nigerian restaurant as a case study, in order to demonstrate its practical applicability

and effectiveness in a real-world operational environment.

1.4 Scope of the Study

This study focuses on the design and implementation of a web-based online food ordering

system that facilitates digital interaction between customers, restaurant owners, and

administrators. The system is designed to operate within a typical client–server architecture,

comprising a frontend interface, backend application, and relational database. Its

functionalities include user registration and authentication, restaurant and menu browsing,

cart management, order placement, and secure payment processing.
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The administrative component provides restaurant owners with tools for managing menus,

viewing customer orders, and generating transaction reports. To ensure data integrity and

ease of access, all transactions are stored in a structured database that supports query

operations and reporting.

The scope of this project is limited to web-based operations and does not extend to a fully

deployed mobile application or third-party delivery logistics integration. Payment

functionalities will be implemented using sandbox (test) gateways rather than live payment

APIs for security and demonstration purposes. Similarly, real-time GPS tracking and

complex data analytics are beyond the scope of this implementation phase, although

provisions for future integration will be included in the design.

The project will use modern web technologies, including HTML5, CSS3, JavaScript, and a

backend framework such as Node.js or Django for logic and database handling. The database

management will rely on a relational database system such as PostgreSQL or MySQL. This

scope is chosen to balance functionality, simplicity, and resource availability, ensuring that

the system effectively demonstrates the concept of automated food ordering suitable for small

and medium-sized restaurants.

1.5 Significance of the Study

The significance of this study lies in its contribution to both the academic field of computer

science and the practical domain of food service management. With the rapid digital

transformation of commerce, the hospitality industry has become increasingly reliant on

technology to deliver efficient services and enhance customer satisfaction. According to

Wang et al. (2022), web-based ordering systems play a central role in modern e-commerce

because they automate repetitive processes, reduce human error, and increase accessibility for

customers.
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For restaurants, this system provides an organized and centralized platform for order

management. It reduces dependency on manual order-taking, minimizes the risk of

miscommunication, and helps businesses maintain accurate sales and performance records

(Gupta et al., 2024). In addition, it promotes transparency between kitchen, management, and

customers, thereby improving service coordination and response times (Ahaiwe et al., 2025).

For customers, the system offers convenience and speed allowing them to browse menus,

customize orders, and make payments from the comfort of their homes. As Gavilan et al.

(2022) noted, customers increasingly value autonomy and immediacy in food delivery

systems, and platforms that provide such experiences tend to foster loyalty and repeat usage.

Academically, the project contributes to knowledge in web systems design, database

engineering, and human–computer interaction (HCI). It also serves as a reference model for

future research and development of locally adapted food ordering applications in Nigeria and

other developing economies. By integrating current software engineering practices, this study

helps bridge the gap between theoretical understanding and practical application of online

transaction systems.

1.6 Methodology Overview

The methodology adopted for this study follows the Software Development Life Cycle

(SDLC) framework, which ensures a systematic and iterative approach to software design,

implementation, and testing. According to Kumar and Raj (2021), the SDLC provides a

structured process that enhances system quality, reduces development risks, and ensures that

the final product meets user requirements.

This project specifically applies the Iterative (or Incremental) Model, where the system is

developed in successive stages each stage producing a functional component that can be
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tested and refined. This approach allows flexibility for adjustments based on user feedback

and emerging technical considerations (Shroff et al., 2022).

The key stages of the adopted methodology are outlined below:

1. System Analysis and Requirement Gathering:

This stage involves identifying the needs of the intended users customers, restaurant

administrators, and system managers. Requirement analysis ensures that the system

aligns with operational objectives and usability expectations (Al Maalouf et al., 2025).

2. System Design:

This phase focuses on the architectural blueprint of the application. It includes

database design (entity-relationship models), interface wireframes, and data flow

diagrams that describe how users interact with system components.

3. Implementation:

Using technologies such as HTML5, CSS3, JavaScript, and a backend framework like

Node.js or Django, the system is coded according to the design specifications. A

relational database (e.g., PostgreSQL) is used for data persistence.

4. Testing:

Comprehensive testing unit, integration, and user acceptance testing (UAT) is

conducted to ensure reliability, security, and performance. Testing verifies that each

module functions correctly and that the overall system meets functional and non-

functional requirements (Samal & Sindhu, 2024).

5. Deployment and Documentation:

The final stage involves deploying the system in a local or cloud-based environment

for demonstration and future scalability. System documentation is also prepared to

guide maintenance and further improvements (Okon & Nnamdi, 2023).
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By following this structured methodology, the system’s development process ensures logical

progression, technical accuracy, and verifiable outcomes suitable for real-world application.

1.7 Definition of Terms

To ensure clarity and uniform understanding of key concepts used in this research, the

following operational terms are defined:

● Online Food Ordering System:

A software-based platform that enables customers to order meals and make payments

through the internet, allowing restaurants to receive and manage orders digitally

(Adebayo & Olatunji, 2021).

● Frontend:

The client-facing portion of the application that users interact with directly through a

web browser or mobile interface. It handles visual presentation and input collection

(Gupta et al., 2024).

● Backend:

The server-side component responsible for business logic, data processing, and

database interactions. It manages authentication, order handling, and communication

between client and database (Shroff et al., 2022).

● Database:

A structured repository used to store, retrieve, and manage information such as users,

menus, and orders. Relational databases like PostgreSQL or MySQL are commonly

used for web applications (Wang et al., 2022).

● Payment Gateway:

A service that authorizes and processes payments in online transactions, ensuring
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secure transfer of financial information between customer and merchant (Ahaiwe et

al., 2025).

● Authentication:

The process of verifying a user’s identity before granting access to restricted sections

of the system. Typically achieved using encrypted passwords or tokens (Okon &

Nnamdi, 2023).

● User Interface (UI):

The visual layout and design elements through which users interact with the system.

A well-designed UI enhances usability and user satisfaction (Al Maalouf et al., 2025).

● System Testing:

The evaluation process used to verify that the system meets all specified requirements

and functions correctly under expected conditions (Samal & Sindhu, 2024).
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CHAPTER TWO

LITERATURE REVIEW

2.0 Introduction
This chapter provides a comprehensive review of existing literature related to online food

ordering systems, web-based e-commerce platforms, payment and security mechanisms, user

experience design, and technology adoption theories. The aim is to examine key conceptual

underpinnings, theoretical frameworks, and empirical studies from 2020 to 2025 that are

relevant to the development of the proposed system. By analysing prior work, this chapter

identifies gaps in research and practice which the current project aims to address. Through

the conceptual review (Section 2.1), theoretical framework (Section 2.2) and empirical

review (Section 2.3), the chapter establishes the knowledge base for the design and

implementation of an online food ordering system tailored to the Nigerian environment.

2.1 Conceptual Review

2.1.1 Online Food Ordering System

An online food ordering system refers to a web- or mobile-based application that enables

customers to browse restaurant menus, place orders digitally and coordinate delivery or

pickup without traditional in-person or telephone interactions. Research indicates that such

systems have transformed food service operations by improving convenience, expanding

market reach and enabling digital order management. For restaurants, these platforms

automate order capture, reduce manual errors and provide data for analytics (Du et al., 2022).

In the context of emerging markets, the adoption of online food ordering systems is

influenced by infrastructure constraints, digital literacy, and payment ecosystem readiness

(Bannor & Amponsah, 2024). The transition from manual ledger-based or telephone-based
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ordering to an automated system presents operational benefits such as lower lead-time,

greater customer choice and enhanced scalability.

2.1.2 Web-Based Applications and E-Commerce Platforms

Web-based applications in the food service domain integrate front-end interfaces (web pages,

mobile PWA) with backend servers and databases to process menu browsing, ordering,

payments and tracking. The e-commerce evolution in food service has intensified since the

COVID-19 pandemic triggered higher demand for contactless ordering and delivery (Bannor

& Amponsah, 2024). Among the features attributed to high adoption of these applications are

real-time updates, user reviews, dynamic menus and payment flexibility (Ahaiwe et al., 2025).

For service providers, the architecture must support high availability, load balancing and

secure transactions, while offering seamless user interfaces.

2.1.3 Online Transaction and Payment Systems

In online food ordering contexts, the payment gateway is a critical component linking

customers, restaurants and financial infrastructure. Secure online payment mechanisms

(credit/debit cards, e-wallets, mobile money) increase trust and adoption of digital food

ordering (Kaya et al., 2025). A lack of payment integration or poor transaction security can

become a major barrier, especially in regions with limited trust in digital payments (Okon &

Nnamdi, 2023. The adoption of payment systems must also comply with regulatory

frameworks and consumer data protection principles.

2.1.4 System Security and Data Integrity in Web Applications

Security and data integrity remain paramount for online ordering platforms. Users must trust

that their personal information, payment details and order history are protected. Studies

applying the Technology Acceptance Model (TAM) in food delivery contexts show that

perceived security and trust significantly influence user intention to adopt such systems
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(Kaya et al., 2025). Similarly, service-design-oriented research highlights the importance of

design frameworks that integrate security by design, audit trails and fail-safe error handling

(Peng et al., 2024).

2.1.5 User Experience (UX) and Interface Design Principles

The user experience (UX) of online food ordering platforms comprises usability, navigation,

responsiveness, feedback and error recovery. Empirical evidence indicates that perceived

ease of use and perceived usefulness (key TAM variables) are central to consumer adoption

of food delivery apps (Lee et al., 2024). Effective menu presentation, clear pricing,

customizable options and mobile responsiveness all contribute to superior UX and improved

conversion rates. For restaurant administrators, dashboards with intuitive layout and real-time

data visualisation further contribute to operational efficiency.

2.2 Theoretical Framework

Every research study requires a sound theoretical foundation that explains the concepts,

relationships, and behaviors influencing its subject matter. The design and implementation of

an online food ordering system draw from several interrelated theories within computer

science, information systems, and behavioral technology adoption models.

2.2.1 System Theory

System theory, developed from the works of Ludwig von Bertalanffy and expanded into

computing contexts, views an organization or technological process as an interdependent set

of components working toward a common goal. In web-based systems, each module

frontend, backend, database, and user interface represents a subsystem that interacts

harmoniously to achieve efficiency and reliability (Adebayo & Olatunji, 2021).

In an online food ordering system, the coordination between modules (customer portal,

restaurant dashboard, and order management system) exemplifies the systemic
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interdependence described by system theory. According to Okon and Nnamdi (2023), such an

integrated design ensures that modifications or failures in one module can be isolated without

collapsing the entire system, thereby supporting scalability and maintainability.

2.2.2 Technology Acceptance Model (TAM)

The Technology Acceptance Model (TAM), introduced by Davis in 1989 and extended in

numerous digital studies, remains one of the most relevant frameworks for explaining users’

adoption of technology. The model proposes that Perceived Usefulness (PU) and Perceived

Ease of Use (PEOU) influence users’ attitudes toward adopting a system (Lee et al., 2024).

In the context of online food ordering, these factors are crucial because users will only

continue using the system if it is simple, intuitive, and improves their overall food ordering

experience. Studies conducted between 2020 and 2024 have confirmed that customer

satisfaction in food delivery apps is strongly correlated with usability and service

convenience (Ahaiwe et al., 2025). Therefore, the system’s design must optimize

accessibility, responsiveness, and trust to encourage adoption among both customers and

restaurants.

2.2.3 Software Engineering Principles

The development of an online food ordering system also aligns with established software

engineering principles, which emphasize modularity, abstraction, and reusability (Samal &

Sindhu, 2024). These principles are derived from structured programming and object-oriented

design theories, ensuring that each system component can be independently developed, tested,

and maintained.

Applying these principles allows the proposed system to evolve as technology and user

requirements change, which is essential in a fast-paced e-commerce environment. As noted

by Wang et al. (2022), modular architectures like microservices improve scalability, while
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adherence to secure coding practices reduces vulnerabilities in payment and user data

handling.

Collectively, these three theoretical foundations System Theory, Technology Acceptance

Model, and Software Engineering Principles form the conceptual backbone of this project,

ensuring that the system is not only functional but also user-centric, secure, and sustainable.

2.3 Empirical Review / Related Works

This section reviews key empirical and implementation-based studies conducted between

2020 and 2025 that relate to online food ordering systems, e-commerce web applications, and

user adoption of digital platforms. Each study is briefly summarized to highlight its

contribution, methodology, and limitations relative to the present research.

2.3.1 Review of Related Academic Works

1. Adebayo and Olatunji (2021) developed a database-driven food ordering system using

PHP and MySQL for small restaurants in Lagos. The system automated order capture and

billing, reducing human error. However, it lacked support for multi-user roles and did not

integrate online payments or real-time delivery tracking. The authors recommended adopting

a cloud-hosted backend for scalability.

2. Wang et al, (2022) conducted a comparative study of global food delivery platforms such

as UberEats, DoorDash, and GrubHub, emphasizing user experience and security. Their

research showed that most commercial systems depend heavily on strong payment APIs and

performance optimization. They concluded that user trust and data privacy were central to

adoption. The limitation was that the study focused mainly on Western users, ignoring

developing contexts.

3. Gavilan et al, (2022) analyzed post-COVID-19 food delivery behavior in Europe. The

study revealed that customers prioritized speed, payment security, and contactless delivery.
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The research provided strong behavioral insight but did not consider backend scalability or

local vendor participation in low-resource regions.

4. Lee et al, (2024) proposed an enhanced mobile-friendly online food ordering model

incorporating the Technology Acceptance Model (TAM). Using data from 800 app users

across Asia, the study found that perceived usefulness and ease of use significantly

influenced intention to order online. Although statistically rigorous, the study was purely

theoretical without implementing a prototype system.

5. Samal and Sindhu (2024) designed and implemented a modular web-based restaurant

ordering platform using React.js and Node.js. Their architecture included admin dashboards

and analytics, which improved restaurant management efficiency. However, they identified

scalability issues when simultaneous users exceeded 200 and suggested introducing

asynchronous APIs.

6. Okon and Nnamdi (2023) investigated the usability of digital restaurant management

systems in Nigeria. The study assessed existing restaurant applications used in Uyo and

Calabar, discovering that most lacked responsive interfaces and relied on manual payment

confirmation. They recommended a responsive UI and automated transaction verification to

improve efficiency.

7. Gupta et al, (2024) examined the rise of Online Food Delivery Services (OFDS) across

Australia. Their quantitative analysis showed that the frequency of food ordered via online

platforms nearly doubled between 2018 and 2021. The study linked this growth to increased

smartphone penetration and the impact of the COVID-19 lockdown. Despite its strength, it

was largely descriptive and lacked system development.

8. Al Maalouf et al, (2025) developed a secure cloud-based food ordering system integrating

AI-driven recommendation features. Their implementation used AWS cloud infrastructure
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with token-based authentication for security. While the system performed efficiently under

load testing, the authors noted that cost constraints could limit small businesses from

adopting similar cloud architectures.

9. Ahaiwe et al, (2025) performed an empirical study on consumer adoption of online food

ordering platforms in Abia State, Nigeria. Using the Technology Acceptance Model, the

authors found that convenience, trust, and reliability were the most influential determinants of

adoption. Their study, however, stopped short of actual system design or implementation,

making it a behavioral rather than technical contribution.

10. Adebisi and Fatoba, (2023) designed a mobile-based food ordering prototype using

Flutter and Firebase, focusing on real-time order tracking and notification. The research

demonstrated strong integration between front-end and backend layers, reducing response

delay by 30%. Nonetheless, the prototype did not include administrative features for

restaurant management, which limited its commercial viability.
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2.3.2 Comparative Analysis

Table 2.1: Literature Review of Related Works.

Author(s) &

Year

Focus / Platform Key Features Major Limitations

Adebayo &

Olatunji (2021)

PHP/MySQL system

for local restaurants

Order automation,

billing

No online payment or

admin roles

Wang et al.

(2022)

Global platform

comparison

Security, UX, API

optimization

Focused on Western

markets only

Gavilan et al.

(2022)

Post-COVID

consumer analysis

Speed, contactless

delivery

No backend or

technical model

Lee et al.

(2024)

TAM-based adoption

model

User attitude metrics Theoretical, no

prototype

Samal &

Sindhu (2024)

Web-based modular

system

Dashboard, analytics Scalability issues

Okon &

Nnamdi (2023)

Nigeria usability study Local app evaluation Manual payments,

poor UI

Gupta et al.

(2024)

OFDS usage statistics Market growth data No system design

Al Maalouf et

al. (2025)

Cloud-based ordering

system

AI recommendations,

security

Costly infrastructure

Ahaiwe et al.

(2025)

Consumer adoption in

Abia

Behavioral analysis No implementation

Adebisi &

Fatoba (2023)

Flutter-based mobile

system

Real-time tracking No admin panel
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2.3.3 Summary of Findings

The reviewed studies reveal that while significant progress has been made in digital food

ordering, most systems either focus on consumer behavior or small-scale implementation

without integrating all critical components such as payment security, scalability, multi-role

access, and real-time delivery coordination.

There is also a gap in localized design for developing countries like Nigeria, where network

instability and cost constraints require lightweight, adaptable solutions (Okon & Nnamdi,

2023).

The present study therefore aims to bridge these gaps by developing a comprehensive, secure,

and scalable online food ordering system with a robust backend, modern user interface, and

localized architecture suitable for small and medium restaurants.

2.4 Summary of Literature Review

The review of existing literature (2020–2025) clearly demonstrates that online food ordering

systems have become a vital component of modern e-commerce ecosystems. Across multiple

studies, researchers have emphasized the transformation of the food service industry from

traditional, manual processes to digital platforms that enable automation, efficiency, and

customer satisfaction (Gupta et al., 2024; Wang et al., 2022). The conceptual discussions

established that web-based food ordering platforms integrate key technologies such as

database-driven backend systems, responsive user interfaces, and secure online payment

gateways.

The theoretical foundations System Theory, Technology Acceptance Model (TAM), and

Software Engineering Principles collectively highlight the importance of interdependence,

usability, and modularity in designing robust systems (Lee et al., 2024; Samal & Sindhu,

2024). System Theory supports the integration of interrelated modules such as the user
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interface, order management, and database. The TAM explains user adoption behavior based

on perceived usefulness and ease of use, while Software Engineering Principles ensure

scalability and maintainability. These frameworks collectively provide a conceptual basis for

developing a reliable and user-centered online food ordering system.

Empirical findings from related studies provide additional insight into the strengths and

weaknesses of current solutions. For example, Adebayo and Olatunji (2021) implemented a

functional system but lacked secure online payment integration, while Samal and Sindhu

(2024) designed a modular framework that struggled with scalability under heavy load. Lee et

al. (2024) and Ahaiwe et al. (2025) confirmed that system usability and reliability strongly

influence adoption rates among consumers. Nigerian-focused studies, including those by

Okon and Nnamdi (2023) and Ahaiwe et al. (2025), identified challenges such as poor

infrastructure support, static system designs, and low affordability for local businesses.

Despite these advancements, the literature reveals persistent gaps:

Few systems successfully integrate real-time order tracking, secure online payments, and

multi-role interfaces in one unified platform.

Many studies are either theoretical or restricted to specific regions, with limited application to

local Nigerian contexts where resource constraints exist.

Very few implementations prioritize performance optimization, cross-platform accessibility,

and data analytics for business decisions.

In response to these gaps, the present study seeks to design and implement a comprehensive,

lightweight, and secure online food ordering system tailored to the Nigerian environment.

The proposed system integrates real-time notifications, responsive web interfaces, secure

payment features, and administrative dashboards that enable restaurant owners to monitor and

manage orders effectively. By doing so, the study contributes both practically through an
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implementable system and academically by demonstrating how integrated architecture can

enhance service delivery, user trust, and operational efficiency in local food-service

industries (Al Maalouf et al., 2025; Okon & Nnamdi, 2023).

CHAPTER THREE

SYSTEM ANALYSIS AND DESIGN

3.1 Introduction
This chapter presents a comprehensive analysis and design of the proposed online food

ordering system. It provides a systematic examination of the existing traditional food

ordering methods, identifies their limitations, and justifies the need for an automated web-

based solution. The chapter further defines the functional and non-functional requirements of

the proposed system and presents detailed architectural models, including system architecture

diagrams, Unified Modeling Language (UML) diagrams, and data flow diagrams (DFDs).

The analysis phase involves understanding the current challenges faced by both customers

and restaurant owners in the traditional ordering process, as documented in Section 1.2 of this

study. The design phase translates these requirements into a structured blueprint that guides

the implementation of the system. According to Samal and Sindhu (2024), effective system

design ensures that all stakeholder needs are addressed while maintaining technical feasibility,

scalability, and security.

The chapter is organized as follows: Section 3.2 analyzes the existing system and identifies

user requirements; Section 3.3 presents a feasibility study covering technical, economic, and

operational aspects; Section 3.4 specifies the functional and non-functional requirements;

Section 3.5 describes the proposed system and its advantages; Section 3.6 presents the system
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architecture and design models using industry-standard diagrams; Section 3.7 outlines system

design specifications; Section 3.8 discusses the testing strategy; and Section 3.9 provides a

summary of the chapter.

By following a structured Software Development Life Cycle (SDLC) approach, specifically

the iterative model as outlined in Section 1.6, this design ensures that the final system is

reliable, user-friendly, and capable of meeting the objectives stated in Section 1.3. The design

phase serves as the foundation for the implementation discussed in Chapter Four.

3.2 Analysis of the Existing System

3.2.1 Overview of Traditional Food Ordering Methods
The traditional food ordering process in Nigeria, particularly among small and medium-sized

restaurants, relies heavily on manual and analog methods. These methods have persisted for

decades despite the global digital transformation in the food service industry. The most

common approaches include phone-based ordering, walk-in ordering, and manual record-

keeping systems.

Phone-Based Ordering: Customers call the restaurant to place orders verbally. Restaurant

staff manually write down the order details, including food items, quantities, customer

information, and delivery address. This method is prone to miscommunication, especially

during peak hours when phone lines are busy and staff are overwhelmed. Adebayo and

Olatunji (2021) noted that phone-based systems result in frequent order errors, with

customers receiving incorrect items or quantities.

Walk-In Ordering: Customers physically visit the restaurant premises to place their orders.

While this method allows for direct interaction, it limits convenience and requires customers

to spend time traveling to the restaurant. During the COVID-19 pandemic, walk-in ordering

became particularly problematic due to social distancing requirements and health safety

concerns (Wang et al., 2022).

Manual Record-Keeping: Most traditional restaurants maintain handwritten order logs or

basic spreadsheets to track daily transactions. These records are difficult to organize, analyze,

or retrieve for business intelligence purposes. Restaurant owners struggle to identify best-

selling items, peak ordering times, or customer preferences, resulting in inefficient inventory

management and missed revenue opportunities (Okon & Nnamdi, 2023).
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Payment Processing: Traditional systems predominantly rely on cash transactions or manual

card processing at the point of delivery or pickup. This approach lacks security, transparency,

and auditability. Cash-based payments increase the risk of theft, fraud, and accounting

discrepancies (Shroff et al., 2022).

3.2.2 Limitations of the Existing System
The analysis of traditional food ordering methods reveals several critical limitations that

negatively impact both customers and restaurant owners:

1. High Error Rates: Manual order entry through phone calls or handwritten notes

frequently results in miscommunication. Staff may mishear item names, quantities, or special

instructions, leading to order mix-ups. A study by Ahaiwe et al. (2025) found that order

accuracy rates in traditional Nigerian restaurants averaged only 78%, compared to 95% in

automated systems.

2. Limited Accessibility: Customers can only place orders during business hours when

phone lines are attended or when the restaurant is open for walk-ins. This restricts ordering

flexibility and limits the restaurant's potential market reach. Unlike online platforms that

operate 24/7, traditional methods cannot accommodate customers who prefer to browse

menus and place orders at their convenience (Gavilan et al., 2022).

3. Long Waiting Times: During peak hours, phone lines become congested, and customers

experience long wait times before their calls are answered. Similarly, walk-in customers must

queue to place orders, reducing overall satisfaction and potentially driving them to

competitors with more efficient systems.

4. Lack of Real-Time Information: Traditional systems do not provide customers with real-

time menu updates, pricing information, or order status tracking. Customers cannot verify

whether specific items are available or track the progress of their orders after placement. This

lack of transparency creates frustration and reduces trust (Gupta et al., 2024).

5. Poor Data Management and Analytics: Manual record-keeping systems make it nearly

impossible for restaurant owners to generate meaningful business insights. Sales trends,

customer preferences, and performance metrics cannot be easily analyzed without digitized

data. This limitation prevents data-driven decision-making and strategic planning (Al

Maalouf et al., 2025).
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6. Security and Accountability Issues: Cash-based payments and manual transaction

recording increase vulnerability to fraud, theft, and accounting errors. Without digital receipts

or automated audit trails, restaurants struggle to maintain financial transparency and reconcile

daily earnings.

7. Scalability Challenges: As restaurants grow and customer demand increases, traditional

manual systems become increasingly difficult to manage. Hiring additional staff to handle

phone orders or walk-in traffic increases operational costs without proportionally increasing

efficiency.

8. Limited Customer Engagement: Traditional systems do not facilitate customer loyalty

programs, personalized recommendations, or targeted marketing campaigns. Restaurants

cannot collect structured customer data to improve service quality or encourage repeat

patronage.

3.2.3 User Requirements Analysis
To design an effective online food ordering system, it is essential to identify and document

the specific requirements of all stakeholders. The primary users of the system include

customers, restaurant administrators, and system administrators. Each group has distinct

needs and expectations.

Customer Requirements:

a. Ability to register and create personal accounts with secure authentication.

b. Easy navigation and intuitive user interface for browsing restaurants and menus.

c. Real-time display of available menu items with accurate pricing in Nigerian Naira (₦).

d. Functionality to add multiple items to a shopping cart and modify quantities before

checkout.

e. Secure online payment options with confirmation messages.

f. Ability to view order history and track the status of current orders.

g. Responsive design that works seamlessly across desktop and mobile browsers.

h. Fast page loading times and minimal system downtime.

Restaurant Administrator Requirements:
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1. Secure login access to an administrative dashboard.

2. Capability to add, edit, and delete menu items with pricing and categorization.

3. Real-time visibility of incoming customer orders with detailed information.

4. Functionality to update order statuses (pending, processing, completed, cancelled).

5. Access to business statistics including total orders, revenue, and menu performance.

6. Simple and efficient interface to manage multiple menu items across different

categories.

7. Ability to manage restaurant profile information.

System Administrator Requirements:

1. Overall system monitoring and maintenance capabilities.

2. User account management and role assignment.

3. System security oversight and data integrity verification.

4. Performance monitoring and optimization tools.

Understanding these requirements ensures that the proposed system addresses the actual

needs of its users, thereby increasing adoption rates and overall satisfaction. According to

Lee et al. (2024), user-centered design principles significantly improve the success rate of

technology adoption in food service applications.

3.3 Feasibility Study
A feasibility study evaluates whether the proposed online food ordering system is practical

and achievable given available resources, technology, and operational constraints. This

section examines three key dimensions of feasibility: technical, economic, and operational.

3.3.1 Technical Feasibility
Technical feasibility assesses whether the required technologies, tools, and expertise are

available to successfully develop and deploy the system.

Technology Stack: The proposed system utilizes modern, widely-supported web

technologies including HTML5, CSS3, JavaScript, and React.js for the frontend. These

technologies are mature, well-documented, and have large developer communities, ensuring

access to resources and troubleshooting support. React.js, in particular, has become the



25

industry standard for building interactive web applications due to its component-based

architecture and efficient rendering (Samal & Sindhu, 2024).

Development Environment: The system can be developed using freely available tools such

as Visual Studio Code (code editor) and Node.js (runtime environment). These tools are

compatible with all major operating systems (Windows, macOS, Linux) and require minimal

system resources.

Browser Compatibility: The system is designed to run in standard web browsers (Chrome,

Firefox, Safari, Edge) without requiring users to install additional software or plugins. This

ensures maximum accessibility and eliminates technical barriers to adoption.

Data Management: The prototype implementation uses in-memory state management via

React Hooks (useState, useEffect), which eliminates the need for complex database setup

during the development and demonstration phase. While this approach has limitations in data

persistence, it is technically sound for proof-of-concept purposes and can be easily migrated

to a backend database system in future iterations.

Developer Expertise: The development team possesses adequate knowledge of web

development technologies, user interface design principles, and software engineering best

practices. Additional learning resources are readily available through online documentation,

tutorials, and developer communities.

Conclusion: The system is technically feasible as all required technologies are accessible,

affordable, and within the skillset of the development team.

3.3.2 Economic Feasibility
Economic feasibility examines the cost-effectiveness of developing and maintaining the

system compared to the benefits it provides.

Development Costs:

i. Software and Tools: All development tools used (VS Code, Node.js, React.js)

are open-source and free, resulting in zero licensing costs.

ii. Hardware: Standard personal computers or laptops are sufficient for

development, with no need for specialized equipment.

iii. Personnel: As an academic project, development is conducted by the researcher

without additional labor costs.
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iv. Internet and Hosting: Development and testing can be conducted locally without

requiring paid hosting services during the prototype phase.

Estimated Total Development Cost: Approximately ₦0 – ₦50,000 (covering only internet

data subscription and electricity during development).

a. Maintenance Costs:

b. Minimal maintenance required during the demonstration phase.

c. Future deployment to a web server would incur hosting fees estimated at ₦5,000 –

₦15,000 monthly depending on the provider and traffic volume.

1. Expected Benefits:

2. For Restaurants: Reduced labor costs by automating order capture; improved order

accuracy leading to less food waste; increased customer reach and revenue through

24/7 ordering capability; enhanced business intelligence through order data analytics.

3. For Customers: Time savings by eliminating phone calls or physical visits; improved

convenience through anytime ordering; better decision-making through visible menus

and pricing; enhanced trust through order tracking and digital receipts.

Return on Investment (ROI): The low development cost combined with significant

operational benefits makes the system economically viable. Even small improvements in

order accuracy and customer retention can justify the minimal investment required.

Conclusion: The system is economically feasible, offering substantial benefits at minimal

cost.

3.3.3 Operational Feasibility
Operational feasibility evaluates whether the system can be successfully integrated into the

daily operations of restaurants and whether users will accept and adopt it.

Ease of Use: The system is designed with simplicity and intuitiveness as core principles.

Both customers and administrators can navigate the interface without extensive training. The

use of familiar design patterns (shopping cart, checkout process) reduces the learning curve

(Ahaiwe et al., 2025).

User Acceptance: According to the Technology Acceptance Model (TAM), users adopt new

systems when they perceive them as useful and easy to use (Lee et al., 2024). The proposed
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system directly addresses pain points in traditional ordering (convenience, accuracy,

transparency), increasing the likelihood of acceptance.

Integration with Existing Operations: The system does not require restaurants to abandon

their current operations entirely. It can be introduced as an additional ordering channel

alongside phone and walk-in orders, allowing gradual transition and reduced operational risk.

Training Requirements: Minimal training is needed for both customers (most are already

familiar with online shopping interfaces) and administrators (the dashboard uses intuitive

controls and clear labels).

Maintenance and Support: The system requires minimal ongoing maintenance. Updates

and bug fixes can be deployed without disrupting service. User support can be provided

through in-app help text and FAQs.

Scalability: The system architecture supports scaling to accommodate increased user traffic

and additional features without requiring complete redesign.

Conclusion: The system is operationally feasible, with high potential for user acceptance and

seamless integration into restaurant operations.

3.4 Requirements Specification
Requirements specification defines the detailed functional and non-functional characteristics

that the system must possess to meet user needs and business objectives. This section

provides a comprehensive list of system requirements derived from the analysis in Section

3.2.

3.4.1 Functional Requirements
Functional requirements describe what the system should do the specific features and

capabilities it must provide.

FR1: User Registration and Authentication

I. The system shall allow new customers to create accounts by providing name, email,

and password.

II. The system shall validate email format and password strength during registration.

III. The system shall prevent duplicate registrations using the same email address.
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IV. The system shall authenticate users during login by verifying email and password

credentials.

V. The system shall maintain separate user roles (customer and admin) with appropriate

access controls.

VI. The system shall provide logout functionality to terminate user sessions securely.

FR2: Restaurant Browsing

1. The system shall display a list of available restaurants on the home page.

2. Each restaurant listing shall include name, cuisine type, rating, and a visual

representation.

3. The system shall allow customers to select a restaurant to view its menu.

4. The system shall organize restaurants in a responsive grid layout for easy browsing.

FR3: Menu Display and Browsing

a. The system shall display all menu items for a selected restaurant.

b. Each menu item shall show name, category, price in Nigerian Naira (₦), and a visual

icon.

c. The system shall organize menu items by category for easy navigation.

d. The system shall provide a back button to return to the restaurant listing.

FR4: Shopping Cart Management

1. The system shall allow customers to add menu items to a shopping cart.

2. The system shall track quantity for each item in the cart.

3. The system shall allow customers to increment or decrement item quantities.

4. The system shall allow customers to remove items from the cart.

5. The system shall calculate and display subtotals for each item and the total cart

amount.

6. The system shall display a cart icon with a badge showing the number of items in the

cart.
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7. The system shall persist cart contents during the user session.

FR5: Order Placement

a. The system shall allow customers to proceed to checkout from the shopping cart.

b. The system shall validate that the cart is not empty before allowing checkout.

c. The system shall calculate the final order total including all items and quantities.

d. The system shall generate a unique order ID for each placed order.

e. The system shall record order details including customer information, items,

quantities, prices, total, date, and time.

f. The system shall set initial order status to "pending" upon creation.

FR6: Payment Processing

i. The system shall provide a payment interface for customers to complete transactions.

ii. The system shall simulate payment processing in sandbox (test) mode as specified in

the project scope.

iii. The system shall display payment confirmation messages upon successful

transactions.

iv. The system shall only create orders after successful payment confirmation.

FR7: Order Tracking and History

1. The system shall allow customers to view their order history.

2. Each order shall display order ID, date, items, quantities, total amount, and current

status.

3. The system shall update order status indicators (pending, processing, completed,

cancelled) in real-time.

4. Customers shall be able to track the current status of their orders.

FR8: Administrative Dashboard

a. The system shall provide a secure admin login separate from customer login.
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b. The admin dashboard shall display key statistics including total orders, total menu

items, and total revenue.

c. The system shall present statistics in visually distinct, color-coded cards for easy

interpretation.

FR9: Order Management (Admin)

I. The system shall allow administrators to view all customer orders.

II. Each order shall display customer name, order items, quantities, total, date, and status.

III. The system shall allow administrators to update order status to processing, completed,

or cancelled.

IV. Status updates shall be reflected immediately in the customer's order view.

FR10: Menu Management (Admin)

a. The system shall allow administrators to add new menu items.

b. When adding items, administrators shall specify restaurant, item name, price, category,

and icon.

c. The system shall validate all required fields before saving new menu items.

d. The system shall allow administrators to delete existing menu items.

e. The system shall display all menu items in a list with restaurant affiliation and pricing.

FR11: System Navigation

1. The system shall provide a navigation bar accessible from all pages.

2. Navigation options shall vary based on user role (customer vs. admin).

3. The system shall highlight the current page in the navigation bar.

4. The system shall provide clear visual feedback for all user interactions.

3.4.2 Non-Functional Requirements

Non-functional requirements specify system qualities and constraints rather than specific

behaviors.

NFR1: Performance
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a. The system shall load pages within 3 seconds under normal network conditions.

b. The system shall respond to user interactions (button clicks, form submissions) within

1 second.

c. The system shall support concurrent access by multiple users without performance

degradation.

NFR2: Usability

i. The user interface shall be intuitive and require no training for basic operations.

ii. The system shall use clear, descriptive labels for all buttons and fields.

iii. Error messages shall be displayed in plain language with guidance on resolution.

iv. The system shall provide visual confirmation for all successful actions.

v. The design shall follow modern web design standards and conventions.

NFR3: Security

1. User passwords shall be stored securely (in a production system, this would involve

hashing).

2. The system shall prevent unauthorized access to administrative functions.

3. User sessions shall be managed securely to prevent session hijacking.

4. The system shall validate all user inputs to prevent injection attacks.

5. Payment information shall be handled in test mode only, without processing real

financial data.

NFR4: Reliability

a. The system shall function correctly across multiple sessions without data corruption.

b. The system shall handle errors gracefully without crashing.

c. The system shall provide meaningful error messages when operations fail.

NFR5: Compatibility

1. The system shall function correctly on all major web browsers (Chrome, Firefox,

Safari, Edge).
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2. The system shall be responsive and adapt to different screen sizes (desktop, tablet,

mobile).

3. The system shall not require users to install additional software or plugins.

NFR6: Maintainability

A. The codebase shall be organized in a modular, component-based structure.

B. Code shall include comments explaining complex logic.

C. The system architecture shall support future enhancements without major

restructuring.

NFR7: Scalability

a. The system architecture shall support migration to a backend database system.

b. The design shall accommodate addition of new features (delivery tracking, reviews,

etc.).

c. The system shall support expansion to multiple restaurants and menu items without

performance issues.

These requirements serve as the foundation for system design and implementation, ensuring

that all stakeholder needs identified in Section 3.2.3 are addressed systematically.

3.5 Proposed System

3.5.1 Overview of the Proposed System
The proposed online food ordering system is a web-based application designed to automate

and streamline the entire food ordering process from menu browsing to order fulfillment.

Unlike traditional manual systems analyzed in Section 3.2, this digital platform provides a

centralized, accessible, and efficient solution for both customers and restaurant administrators.

System Objectives:

The primary objectives of the proposed system are:

1. Automation: Eliminate manual order entry and record-keeping through digital

automation, reducing human error and improving operational efficiency.

2. Accessibility: Enable customers to browse menus and place orders 24/7 from any

location with internet access, expanding restaurant reach beyond physical premises.
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3. Transparency: Provide real-time information on menu availability, pricing, order

status, and transaction history, building trust between customers and restaurants.

4. Efficiency: Streamline order processing workflows, reduce waiting times, and

accelerate service delivery through automated systems.

5. Data Management: Capture structured order and customer data to enable business

analytics, sales trend analysis, and data-driven decision-making.

6. Security: Implement secure authentication and payment processing mechanisms to

protect user data and financial transactions.

Key Features:

The proposed system incorporates the following key features:

a. User-Friendly Interface: Intuitive design with clear navigation, attractive visual

presentation, and responsive layout that adapts to different devices.

b. Dual User Roles: Separate interfaces and functionalities for customers (ordering,

payment, tracking) and administrators (menu management, order processing,

analytics).

c. Real-Time Updates: Dynamic content rendering that reflects changes immediately

without requiring page refreshes.

d. Shopping Cart: Familiar e-commerce cart functionality allowing customers to

review and modify orders before checkout.

e. Order Tracking: Status indicators showing order progression from placement

through fulfillment.

f. Administrative Dashboard: Comprehensive management tools with statistics

visualization and operational controls.

g. Secure Payment Integration: Sandbox payment gateway for demonstration purposes,

with architecture supporting future integration of live payment APIs.

The system addresses all limitations of traditional methods identified in Section 3.2.2 while

fulfilling the requirements specified in Section 3.4.
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3.5.2 Advantages of the Proposed System Over Existing System
The proposed online food ordering system offers substantial improvements over traditional

methods across multiple dimensions:

1. Enhanced Order Accuracy

Unlike phone-based ordering where miscommunication is common, the digital system

ensures that customers input their orders directly into the system. The visual interface

displays exactly what has been ordered, allowing customers to verify their selections before

submission. This eliminates the errors that occur when staff manually transcribe verbal orders.

According to Adebayo and Olatunji (2021), digital order systems reduce error rates by up to

90% compared to manual methods.

2. Expanded Operating Hours and Market Reach

Traditional restaurants are limited to taking orders during business hours when staff are

available. The proposed system operates 24/7, allowing customers to browse menus and place

orders at any time, including late nights, early mornings, and holidays. This dramatically

expands the potential customer base and increases revenue opportunities. Restaurants can

capture orders during off-hours and fulfill them during operating hours.

3. Reduced Operational Costs

Automating order capture eliminates the need for dedicated staff to answer phone calls or

manage walk-in orders during peak times. Restaurants can reallocate human resources to

food preparation and quality control rather than order-taking. Over time, this reduces labor

costs while improving service quality (Okon & Nnamdi, 2023).

4. Improved Customer Convenience and Satisfaction

Customers benefit from the ability to browse menus at their own pace, compare prices,

customize orders, and complete transactions without time pressure. The system eliminates

frustrations associated with busy phone lines, unclear menu descriptions, or limited payment

options. Research by Ahaiwe et al. (2025) confirms that convenience is a primary driver of

customer satisfaction in digital ordering platforms.

5. Real-Time Information Access
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Customers can view current menu items, pricing, and availability instantly without needing to

call the restaurant. Administrators can update menus in real-time to reflect sold-out items or

new offerings. This transparency reduces customer disappointment and improves trust.

6. Data-Driven Business Intelligence

The system automatically captures detailed transaction data including item popularity, order

times, customer preferences, and revenue trends. Administrators can access dashboard

statistics to identify best-selling items, peak ordering periods, and customer behavior patterns.

This data enables strategic decisions such as menu optimization, pricing adjustments, and

targeted marketing campaigns capabilities entirely absent in manual systems (Al Maalouf et

al., 2025).

7. Enhanced Security and Accountability

Digital transaction records provide complete audit trails for all orders and payments. Unlike

cash-based systems vulnerable to theft and accounting discrepancies, the proposed system

maintains secure, verifiable records of all financial transactions. User authentication ensures

that only authorized personnel can access sensitive administrative functions (Shroff et al.,

2022).

8. Scalability and Growth Support

As restaurant operations expand, the digital system scales effortlessly to handle increased

order volume without proportionally increasing costs. Adding new menu items, restaurants,

or features requires only system updates rather than hiring additional staff or expanding

physical infrastructure.

9. Improved Order Tracking and Customer Communication

The system provides order status updates that keep customers informed throughout the

fulfillment process. Unlike traditional methods where customers must call to check order

status, the digital system provides real-time visibility into order progression (pending,

processing, completed). This reduces customer anxiety and support inquiries.

10. Competitive Advantage

In an increasingly digital marketplace, restaurants with online ordering capabilities have a

significant competitive advantage over those relying solely on traditional methods. As
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documented by Gavilan et al. (2022), customers increasingly prefer businesses that offer

digital ordering options, and restaurants without such systems risk losing market share.

11. Environmental Benefits

Digital menus and orders eliminate the need for printed materials, reducing paper waste and

environmental impact. Transaction records are stored electronically rather than in physical

ledgers.

12. Better Crisis Resilience

The COVID-19 pandemic demonstrated the vulnerability of restaurants dependent on in-

person interactions. Digital ordering systems enable contactless operations, allowing

restaurants to continue serving customers during health crises, lockdowns, or other

disruptions (Wang et al., 2022).

These advantages collectively demonstrate that the proposed system represents a fundamental

improvement over traditional ordering methods, addressing critical pain points while

enabling new capabilities that drive business growth and customer satisfaction.

3.6 System Architecture and Design
This section presents the architectural framework and detailed design models of the proposed

online food ordering system. The design follows established software engineering principles

and uses industry-standard Unified Modeling Language (UML) diagrams to represent system

structure, behavior, and data flows.

3.6.1 System Architecture Overview
The proposed system follows a client-side architecture pattern suitable for a web-based

application. Unlike traditional three-tier architectures that separate presentation, business

logic, and data layers across different physical servers, this implementation consolidates all

components within the client's web browser. This approach is appropriate for the prototype

phase and aligns with the project scope defined in Section 1.4.

Architectural Components:

The system consists of three primary layers:

1. Client Layer (Presentation Tier):
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i. Web Browser: The runtime environment where the application executes. Modern

browsers provide JavaScript engines capable of running complex applications entirely

client-side.

ii. User Interface Components: React.js components that render visual elements and

handle user interactions. These include pages for login, registration, restaurant

browsing, menu display, shopping cart, checkout, order tracking, and administrative

dashboard.

iii. State Management: React Hooks (useState, useEffect) manage application state,

including user session, cart contents, menu items, orders, and restaurant data. State

changes trigger automatic re-rendering of UI components to reflect updated

information.

2. Application Layer (Business Logic):

A. Authentication Module: Validates user credentials, manages login/logout operations,

and enforces role-based access control (customer vs. admin).

B. Restaurant and Menu Browsing Module: Handles restaurant listing, menu item

display, filtering, and navigation between restaurants and their menus.

C. Shopping Cart Management Module: Manages cart operations including adding

items, updating quantities, removing items, and calculating totals.

D. Order Processing Module: Handles order creation, validation, submission, and

status tracking. Coordinates with the payment module during checkout.

E. Payment Processing Module: Simulates payment processing in sandbox mode,

validates transactions, and confirms order completion.

F. Admin Dashboard Module: Provides administrative functions including order

management, menu item creation/deletion, status updates, and statistics calculation.

3. Data Layer (Storage):

● In-Memory Data Store: JavaScript objects and arrays maintained in browser

memory through React state. Data structures include:

o User Data: User accounts with credentials and role information
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o Restaurant Data: Restaurant profiles with names, cuisine types, and ratings

o Menu Items Data: Food items with pricing, categories, and restaurant

associations

o Cart Data: Current user's shopping cart contents

o Orders Data: Historical and current order records

Key Architectural Characteristics:

A. Single Page Application (SPA): The system operates as an SPA where navigation

between pages occurs through dynamic content rendering rather than full page reloads.

This provides a smooth, responsive user experience similar to desktop applications.

B. Component-Based Architecture: React's component model promotes modularity

and reusability. Each UI element (restaurant card, menu item, cart item, order

summary) is encapsulated in independent components that can be developed, tested,

and maintained separately.

C. Reactive Updates: State changes automatically propagate through the component

tree, ensuring that the UI always reflects current data without manual DOM

manipulation.

D. Client-Side Routing: Navigation between different views (home, menu, cart, orders,

admin) is handled through state changes rather than server requests, enabling instant

transitions.
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FIGURE 3.1: System Architecture Diagram
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Justification for Architecture Choice:

This client-side architecture is appropriate for the prototype phase for several reasons:

1. Simplicity: Eliminates the complexity of server setup, database configuration, and

deployment infrastructure, allowing focus on core functionality.

2. Rapid Development: Enables faster development cycles without backend

dependencies, facilitating iterative testing and refinement.

3. Accessibility: Runs in any modern web browser without requiring users to install

software or access remote servers.

4. Demonstration Suitability: Provides a fully functional prototype suitable for

academic evaluation and client demonstration as specified in the project scope.

5. Migration Path: The modular design supports future migration to a full-stack

architecture with backend APIs and persistent database storage when transitioning

from prototype to production deployment.

3.6.2 Use Case Diagram
A use case diagram identifies the actors (users) who interact with the system and the use

cases (functions) they perform. It provides a high-level view of system functionality from the

user's perspective.

Actors:

1. Customer: End users who browse restaurants, place orders, and track deliveries.

2. Admin/Restaurant Owner: Users who manage menus, process orders, and monitor

business performance.

3. System: Automated processes that execute without direct user intervention.

Use Cases:

The system supports the following use cases:

Customer Use Cases:

a. Register Account: Create a new user profile

b. Login to System: Authenticate and access customer features
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c. Browse Restaurants: View available restaurants

d. View Menu Items: See food offerings for a selected restaurant

e. Add Items to Cart: Select items for purchase

f. Manage Cart: Update quantities or remove items

g. Place Order: Submit cart contents as an order

h. Make Payment: Complete financial transaction (test mode)

i. View Order History: Review past orders

j. Track Order Status: Monitor current order progress

k. Logout: End session securely

Admin Use Cases:

1. Login to System: Authenticate with admin credentials

2. View All Orders: See complete order list from all customers

3. Update Order Status: Change order state (pending, processing, completed, cancelled)

4. Add Menu Item: Create new food offerings

5. Delete Menu Item: Remove discontinued items

6. View Statistics: Access dashboard metrics (revenue, order count)

7. Manage Restaurant Info: Update restaurant profiles

8. Logout: End admin session

System Use Cases (Automated):

A. Validate User Credentials: Verify login information

B. Calculate Order Total: Sum cart items

C. Process Payment: Handle transaction (sandbox)

D. Send Order Confirmation: Notify customer of successful order

E. Update Inventory: Adjust item availability (extends Add Menu Item)
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Relationships:

a. Include Relationships: Some use cases depend on others. For example, "Place

Order" includes "Calculate Order Total" as a mandatory step.

b. Extend Relationships: Some use cases optionally extend others. For example, "Add

Items to Cart" extends "View Menu Items."

c. Inheritance: Both Customer and Admin actors inherit the basic "Login to System"

use case but access different features afterward.
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FIGURE 3.2: Use Case Diagram
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3.6.3 Class Diagram
A class diagram represents the static structure of the system by showing classes (objects),

their attributes (data), methods (functions), and relationships. It provides a blueprint for

implementing the object-oriented design.

Core Classes:

1. User Class

a. Attributes: id (unique identifier), name, email, password, role (customer or admin)

b. Methods: register() (create account), login() (authenticate), logout() (end session),

updateProfile() (modify user details)

c. Purpose: Represents system users and manages authentication

2. Restaurant Class

a. Attributes: id, name, cuisine (type of food), rating, image (visual icon)

b. Methods: getDetails() (retrieve restaurant info), updateInfo() (modify restaurant),

getMenuItems() (fetch associated menu)

c. Purpose: Represents restaurant entities

3. MenuItem Class

a. Attributes: id, restaurantId (foreign key), name, price, category, image

b. Methods: getDetails() (retrieve item info), updatePrice() (change pricing), delete()

(remove item)

c. Purpose: Represents individual food items

4. Cart Class

a. Attributes: items (array of CartItem objects), userId (owner)

b. Methods: addItem() (insert item), removeItem() (delete item), updateQuantity()

(change amount), calculateTotal() (sum prices), clearCart() (empty contents),

getItems() (retrieve cart contents)

c. Purpose:Manages customer shopping cart
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5. CartItem Class

a. Attributes: id, menuItem (reference to MenuItem), quantity, subtotal

b. Methods: updateQuantity() (change amount), calculateSubtotal() (compute price)

c. Purpose: Represents individual items within a cart

6. Order Class

a. Attributes: id, userId, userName, items (array of OrderItem

b. Methods: placeOrder() (create order), updateStatus() (change state), calculateTotal()

(sum order value), getOrderDetails() (retrieve order info)

c. Purpose: Represents customer orders

7. OrderItem Class

a. Attributes: id, menuItem (reference to MenuItem), quantity, price

b. Methods: getSubtotal() (calculate item total)

c. Purpose: Represents individual items within an order

8. Payment Class

a. Attributes: orderId, amount, method (payment type), status, transactionId

b. Methods: processPayment() (handle transaction), verifyPayment() (confirm success),

getReceipt() (generate proof)

c. Purpose:Manages payment processing

9. Admin Class (inherits from User)

a. Attributes: userId (inherited)

b. Methods: viewAllOrders() (see all orders), updateOrderStatus() (change order state),

addMenuItem() (create menu item), deleteMenuItem() (remove item), viewStatistics()

(access metrics)

c. Purpose: Represents admin users with elevated privileges

10. Statistics Class
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a. Attributes: totalOrders, totalRevenue, totalMenuItems

b. Methods: calculate() (compute metrics), generateReport() (create summary)

c. Purpose: Aggregates business intelligence data

Relationships:

a. User "has" Cart: One-to-one relationship; each user has one cart

b. User "places" Orders: One-to-many; users can place multiple orders

c. Restaurant "contains" MenuItems: One-to-many; restaurants have multiple menu

items

d. Cart "contains" CartItems: One-to-many; carts hold multiple items

e. Order "contains" OrderItems: One-to-many; orders include multiple items

f. CartItem "references" MenuItem:Many-to-one; cart items link to menu items

g. OrderItem "references" MenuItem:Many-to-one; order items link to menu items

h. Order "has" Payment: One-to-one; each order has one payment

i. Admin "inherits from" User: Admin is a specialized type of user

j. Admin "views" Statistics: One-to-one; admin accesses aggregated stats
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FIGURE 3.3: Class Diagram
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The class diagram guides the implementation phase by defining the data structures and

behaviors required in the codebase.

3.6.4 Sequence Diagrams
Sequence diagrams illustrate how objects interact over time to accomplish specific tasks.

They show the sequence of messages exchanged between components during use case

execution.

Figure 3.4: Customer Order Placement Sequence Diagram

This diagram depicts the step-by-step interaction when a customer places an order.

Actors and Objects:

a. Customer (actor)

b. UI Component (interface layer)

c. Cart Module (business logic)

d. Order Module (business logic)

e. Payment Module (business logic)

f. Data Store (storage layer)

Sequence Flow:

1. Customer browses menu → UI fetches menu items from Data Store

→ UI displays menu to Customer

2. Customer adds item to cart → UI calls Cart Module's addToCart()

→ Cart Module updates Data Store → Confirmation shown

3. Customer views cart → UI calls Cart Module's getCartItems() →

Cart Module retrieves from Data Store → Cart displayed
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4. Customer proceeds to checkout → UI calls Order Module's

placeOrder()

5. Order Module validates order and calculates total

6. Order Module calls Payment Module to initiate payment

7. Payment Module processes payment (test mode) → Returns success

to Order Module

8. Order Module saves order to Data Store

9. Order Module calls Cart Module to clear cart

10. Cart Module clears data in Data Store

11. Order Module returns success to UI

12. UI shows confirmation and redirects customer to orders page
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FIGURE 3.4: Customer Order Placement Sequence Diagram

shows vertical lifelines for each object with horizontal arrows representing messages passed

between them in chronological order from top to bottom.

Figure 3.5: Admin Order Management Sequence Diagram

This diagram shows how administrators manage orders and menus.
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Actors and Objects:

a. Admin (actor)

b. Admin UI (interface layer)

c. Admin Module (business logic)

d. Order Module (business logic)

e. Data Store (storage layer)

Sequence Flow:

1. Admin logs in → Admin UI calls Admin Module's authenticate() →

Admin Module validates against Data Store → Login successful

2. Admin views all orders → Admin UI calls Admin Module's

getAllOrders() → Admin Module fetches from Data Store → Orders

displayed

3. Admin updates order status → Admin UI calls Admin Module's

updateOrderStatus() → Admin Module calls Order Module → Order

Module updates Data Store → Confirmation returned

4. Admin adds new menu item → Admin UI calls Admin Module's

addMenuItem() → Admin Module validates data → Saves to Data

Store → Success confirmation

5. Admin views statistics → Admin UI calls Admin Module's

getStatistics() → Admin Module calculates from Data Store →

Dashboard metrics displayed
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FIGURE 3.5: Admin Order Management Sequence Diagram

Sequence diagrams help developers understand the precise order of operations and identify

potential bottlenecks or error conditions.
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3.6.5 Activity Diagrams
Activity diagrams model workflows and business processes, showing the flow of control

from activity to activity. They are similar to flowcharts but use UML notation.

Figure 3.6: Customer Registration and Login Activity Diagram

This diagram illustrates the decision flow when users access the system.

Process Flow:

Start → User opens application

Decision Point 1: Has account?

a. Yes path: Navigate to login page → Enter email and password

i. Decision Point 2: Credentials valid?

Yes: Authenticate user → Create session → Redirect to

home page → Stop

No: Show error message → Return to login → Stop

a. No path: Navigate to registration page → Enter name, email,

password

i. Decision Point 3: Email already exists?

Yes: Show error message → Return to registration → Stop

No:

Decision Point 4: Input valid?

Yes: Create new user account → Save user data

→ Auto-login user → Create session →

Redirect to home page → Stop
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No: Show validation errors → Return to

registration → Stop

FIGURE 3.6: Customer Registration and Login Activity Diagram

Figure 3.7: Order Processing Activity Diagram

This diagram shows the complete order processing workflow from browsing to confirmation.

Process Flow:

Start → Customer logged in → Browse restaurants → Select restaurant →

View menu items
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Loop: Repeat while more items to add

Add item to cart → Specify quantity

Exit Loop → View shopping cart

Decision Point 1: Cart empty?

Yes: Show empty cart message → Stop

No: Review cart items

Decision Point 2:Modify cart?

Yes: Update quantities or remove items

No: Continue

Proceed to checkout → Calculate order total → Initiate payment

Parallel Fork:

Path A: Process payment (Test Mode)

Path B: Validate order details

Join Paths →

Decision Point 3: Payment successful?

Yes:

Create order record → Set status to "pending" → Save order

to data store → Clear shopping cart → Generate order ID →

Show order confirmation

Parallel Fork:

Path A: Send confirmation to customer

Path B: Notify admin of new order
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Join Paths → Redirect to orders page → Stop

No: Show payment error → Return to checkout → Stop



57



58

FIGURE 3.7: Order Processing Activity Diagram

Activity diagrams provide clear documentation of business processes and help identify

optimization opportunities.

3.6.6 Entity-Relationship Diagram (ERD)
An Entity-Relationship Diagram models the data structure by showing entities (data objects),

their attributes, and relationships. While the current implementation uses in-memory storage,

this ERD serves as a blueprint for future database implementation.

Entities and Attributes:

1. Users Entity

Primary Key: id (STRING)

Attributes: name (STRING), email (STRING), password (STRING), role (STRING:

'customer' or 'admin')

2. Restaurants Entity

Primary Key: id (INTEGER)

Attributes: name (STRING), cuisine (STRING), rating (FLOAT), image (STRING)

3. MenuItems Entity

Primary Key: id (INTEGER)

Foreign Key: restaurantId (INTEGER) → references Restaurants(id)

Attributes: name (STRING), price (DECIMAL), category (STRING), image

(STRING)

4. Orders Entity

Primary Key: id (STRING)

Foreign Key: userId (STRING) → references Users(id)

Attributes: userName (STRING), total (DECIMAL), status (STRING: 'pending',

'processing', 'completed', 'cancelled'), date (DATETIME), paymentMethod (STRING)

5. OrderItems Entity
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Primary Key: id (INTEGER)

Foreign Key: orderId (STRING) → references Orders(id)

Foreign Key: menuItemId (INTEGER) → references MenuItems(id)

Attributes: quantity (INTEGER), price (DECIMAL)

6. Cart Entity

Primary Key: id (INTEGER)

Foreign Key: userId (STRING) → references Users(id)

Foreign Key: menuItemId (INTEGER) → references MenuItems(id)

Attributes: quantity (INTEGER), dateAdded (DATETIME)

Relationships:

1. Users to Orders: One-to-many (1:N) One user can place many orders

2. Users to Cart: One-to-many (1:N) One user can have many cart items

3. Restaurants to MenuItems: One-to-many (1:N) One restaurant contains many

menu items

4. Orders to OrderItems: One-to-many (1:N) One order includes many order items

5. MenuItems to OrderItems: One-to-many (1:N) One menu item can appear in many

orders

6. MenuItems to Cart: One-to-many (1:N) One menu item can be in many carts
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Figure 3.8 shows entities as rectangles, attributes listed within entities, primary keys

underlined/bolded, foreign keys italicized, and relationships shown as lines with cardinality

notation (1, N).

The ERD provides the foundation for database schema design when migrating from prototype

to production deployment with persistent storage.

3.6.7 Data Flow Diagrams (DFD)
Data Flow Diagrams illustrate how data moves through the system, showing processes, data

stores, external entities, and data flows between them.

Figure 3.9: Context-Level DFD (Level 0)

The context diagram provides the highest-level view, showing the system as a single process

with external entities and data flows.

External Entities:
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1. Customer: End users who order food

2. Admin/Restaurant Owner: Users who manage the system

System Process:

Process 0: Online Food Ordering System (shown as a single circle/rectangle)

Data Flows:

From Customer to System:

a. Registration details

b. Login credentials

c. Menu browsing request

d. Add to cart request

e. Order placement

f. Payment information

From System to Customer:

1. Registration confirmation

2. Login success/failure

3. Menu items display

4. Cart contents

5. Order confirmation

6. Order status updates

From Admin to System:

I. Login credentials

II. Menu management requests (add/delete items)

III. Order status updates

IV. Statistics request
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From System to Admin:

a. Login success/failure

b. Order notifications

c. Updated menu confirmation

d. Dashboard statistics

FIGURE 3.9: Context-Level DFD (Level 0)

Figure 3.10: Level 1 DFD

Level 1 DFD decomposes the system into major processes, showing data stores and flows

between processes.

Processes:

1. Process 1.0: User Authentication

Handles registration and login

Validates credentials against Users data store

2. Process 2.0: Restaurant & Menu Browsing

Manages restaurant listing and menu display

Reads from Restaurants and Menu Items data stores
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3. Process 3.0: Cart Management

Handles add, update, remove cart operations

Reads/writes to Cart data store

4. Process 4.0: Order Processing

Manages order creation and submission

Reads from Cart, writes to Orders

5. Process 5.0: Payment Processing

Handles payment transactions (test mode)

Interacts with Order Processing

6. Process 6.0: Admin Dashboard

Manages menu items and order status

Reads/writes to Menu Items and Orders data stores

Data Stores:

D1: Users Stores user account information

D2: Restaurants Stores restaurant profiles

D3: Menu Items Stores food item catalog

D4: Cart Stores customer cart contents

D5: Orders Stores order records

Data Flows:

Customer Flows:

Customer → Process 1.0: Registration/Login details

Process 1.0 ↔ D1: Store/Validate user data

Customer → Process 2.0: Browse request
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Process 2.0 ↔ D2: Fetch restaurant data

Process 2.0 ↔ D3: Fetch menu items

Process 2.0 → Customer: Display restaurants/menu

Customer → Process 3.0: Cart operations

Process 3.0 ↔ D4: Update/retrieve cart

Customer → Process 4.0: Place order

Process 4.0 ↔ D4: Get cart items

Process 4.0 → Process 5.0: Payment request

Process 5.0 → Process 4.0: Payment status

Process 4.0 → D5: Save order

Process 4.0 → Customer: Order confirmation

Admin Flows:

Admin → Process 1.0: Login credentials

Admin → Process 6.0: View orders/statistics

Process 6.0 ↔ D5: Fetch/update orders

Process 6.0 ↔ D3: Fetch/modify menu items

Process 6.0 → Admin: Display data/confirmations

FIGURE 3.10: Level 1 DFD
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Figure 3.10 shows numbered circular processes, rectangular data stores labeled D1-D5,

external entities as rectangles, and arrows showing data flow directions with descriptive

labels.

DFDs help developers understand data dependencies and design efficient data processing

workflows.

3.7 System Design Specifications

3.7.1 User Interface Design Principles
The user interface (UI) is the primary touchpoint between users and the system. Effective UI

design significantly impacts user satisfaction, adoption rates, and overall system success. The

proposed system adheres to the following design principles:

1. Simplicity and Clarity

The interface avoids unnecessary complexity, presenting only essential information and

controls at each stage. Menu structures are shallow and intuitive, minimizing the number of

clicks required to complete tasks. Clear visual hierarchy uses size, color, and spacing to guide

user attention to important elements (Lee et al., 2024).

2. Consistency

Design patterns, terminology, and interaction behaviors remain consistent throughout the

application. Buttons, forms, and navigation elements maintain uniform styling and placement

across different pages. This consistency reduces cognitive load and accelerates user learning.

3. Responsiveness

The interface adapts fluidly to different screen sizes and devices using responsive design

techniques. Layout grids, flexible images, and media queries ensure optimal viewing

experiences on desktops, tablets, and smartphones. This is critical given the prevalence of

mobile browsing in Nigeria (Ahaiwe et al., 2025).

4. Visual Feedback

The system provides immediate visual feedback for all user actions. Buttons change

appearance on hover, forms display validation messages, successful operations show

confirmation alerts, and loading states indicate processing. This feedback reassures users that

the system is responding to their inputs.
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5. Error Prevention and Recovery

The interface employs validation to prevent errors before they occur (e.g., required field

indicators, format validation). When errors do occur, clear, actionable error messages guide

users toward resolution without technical jargon.

6. Accessibility

Color contrast ratios meet accessibility standards for users with visual impairments.

Interactive elements are appropriately sized for easy clicking/tapping. Semantic HTML

ensures compatibility with screen readers.

7. Aesthetic Appeal

Modern visual design with attractive color schemes, appropriate imagery (emojis/icons), and

balanced whitespace creates an appealing interface that instills confidence and encourages

engagement.

3.7.2 Database Design

Although the current prototype uses in-memory state management rather than a persistent

database, the data structures are designed to support straightforward migration to a relational

database system in future iterations.

Data Storage Approach:

The system uses JavaScript objects and arrays maintained in React component state (via

useState hooks). This approach provides several advantages for prototype development:

i. No Infrastructure Requirements: Eliminates the need for database servers,

configuration, or connection management during development

ii. Rapid Development: Enables faster iteration and testing without database overhead

iii. Portability: Runs entirely in the browser without backend dependencies

iv. Simplicity: Reduces technical complexity for demonstration and evaluation purposes

3.9 Summary
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This chapter presented a comprehensive analysis and design of the proposed online food

ordering system. The analysis phase examined traditional food ordering methods used in

Nigerian restaurants, identifying critical limitations including high error rates, limited

accessibility, poor data management, and security vulnerabilities. User requirements were

gathered from the perspectives of customers, restaurant administrators, and system

administrators, establishing a clear understanding of stakeholder needs.

A feasibility study confirmed that the project is technically achievable using modern web

technologies, economically viable with minimal development costs, and operationally

practical with high potential for user acceptance. Detailed functional and non-functional

requirements were specified, covering all aspects of system behavior and quality attributes.

The proposed system was described, highlighting its advantages over traditional methods

including enhanced accuracy, expanded market reach, reduced costs, improved convenience,

real-time information access, data-driven insights, security, scalability, and competitive

positioning. These advantages demonstrate that the system addresses fundamental challenges

in the food service industry.

The system architecture was presented, showing a client-side design with three layers: client

layer (browser and UI components), application layer (business logic modules), and data

layer (in-memory storage). This architecture supports rapid prototype development while

providing a clear migration path to full-stack deployment.

Comprehensive design models were developed using industry-standard UML diagrams. The

use case diagram identified all system actors and their interactions. The class diagram defined

the object-oriented structure with ten core classes and their relationships. Sequence diagrams

illustrated step-by-step interactions for customer ordering and admin management. Activity

diagrams modeled workflows for registration, login, and order processing. The entity-

relationship diagram provided a blueprint for database implementation. Data flow diagrams

showed how information moves through the system at context and detailed levels.

System design specifications addressed user interface principles (simplicity, consistency,

responsiveness), data storage approaches using React state management, and security

measures including authentication, role-based access control, input validation, and payment

security. The testing strategy outlined a systematic approach progressing from unit testing

through integration, system, and user acceptance testing, with detailed test cases designed to

verify all requirements.



68

The analysis and design presented in this chapter form the foundation for system

implementation, which is described in detail in Chapter Four. The structured approach

ensures that development proceeds logically from requirements through design to

implementation, resulting in a system that effectively meets user needs and project objectives.

CHAPTER FOUR

SYSTEM IMPLEMENTATION, TESTING AND EVALUATION

4.1 Introduction
This chapter documents the practical implementation, testing, and evaluation of the online

food ordering system designed in Chapter Three. Following the architectural blueprints and

requirements specifications established previously, the system was developed using modern

web technologies and subjected to comprehensive testing to verify its functionality, usability,

and reliability.

The implementation phase translates design models into executable code, creating a working

prototype that demonstrates all core features outlined in the project objectives (Section 1.3).

The system operates as a client-side web application built with React.js, providing interactive

interfaces for both customers and administrators.

This chapter is structured as follows: Section 4.2 specifies the hardware and software

requirements needed to run the system; Section 4.3 describes the implementation tools and

technologies employed; Section 4.4 presents the implemented system through detailed

screenshots and explanations of each module; Section 4.5 documents the testing procedures

and results; Section 4.6 evaluates the system against project objectives and compares it with

traditional systems; Section 4.7 discusses the implementation experience and findings; and

Section 4.8 provides a chapter summary.

Unlike Chapter Three which focused on theoretical design and planning, this chapter

provides concrete evidence of a functional system through visual documentation, test results,
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and performance metrics. The implementation validates that the proposed design is not only

theoretically sound but also practically achievable and effective in addressing the problems

identified in Section 1.2.

4.2 System Requirements

4.2.1 Hardware Requirements
The system's client-side architecture imposes minimal hardware demands, making it

accessible to a wide range of users. The requirements are divided into development hardware

(used by developers) and user hardware (needed by end users).

Development Hardware Specifications:

Component Minimum Specification Recommended Specification

Processor Intel Core i3 or equivalent Intel Core i5 or higher

RAM 4 GB 8 GB or more

Storage 1 GB available space 5 GB SSD

Display 1366 x 768 resolution 1920 x 1080 resolution

Network Stable internet connection Broadband (2 Mbps+)

User Hardware Specifications:

Component Minimum Specification Recommended Specification

Device Desktop, laptop, tablet, or smartphone Any modern device

Processor Any processor supporting modern

browsers

Dual-core or better

RAM 2 GB 4 GB or more

Storage Minimal (browser cache only) N/A

Display 320px width (mobile) 1024px+ width

Network Internet connection (3G minimum) 4G/WiFi for optimal

experience

The system's lightweight design ensures it runs efficiently even on modest hardware,

promoting accessibility across different economic segments in Nigeria.

4.2.2 Software Requirements

Operating System Support:
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The system is platform-independent and runs on any operating system with a modern web

browser:

Windows 10/11

macOS 10.14 or later

Linux distributions (Ubuntu, Fedora, etc.)

Android 8.0+

iOS 12.0+

Browser Requirements:

Users must have one of the following browsers installed (latest versions recommended):

Browser Minimum

Version

Notes

Google Chrome Version 90+ Recommended for best performance

Mozilla Firefox Version 88+ Excellent compatibility

Microsoft Edge Version 90+ Chromium-based, good support

Safari Version 14+ For macOS and iOS users

Development Software:

The following tools were used during development:

Software Version Purpose

Node.js 18.x or later JavaScript runtime environment

Visual Studio

Code

Latest Code editor and IDE

React.js 18.x Frontend framework (loaded via CDN)

Web Browser Latest Testing and debugging

Additional Requirements:

JavaScript Enabled: Browsers must have JavaScript enabled (default setting)

Cookies/Local Storage: Required for session management

Screen Resolution:Minimum 320px width for mobile devices
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No database software, server setup, or additional installations are required for end users, as

the system runs entirely in the browser.

4.3 Implementation Tools and Technologies

4.3.1 Frontend Technologies
React.js (Version 18)

React.js serves as the core framework for building the user interface. Developed and

maintained by Meta (Facebook), React has become the industry standard for modern web

applications due to its component-based architecture and efficient rendering (Samal & Sindhu,

2024).

Key Advantages:

a. Component Reusability: UI elements like restaurant cards, menu items, and cart

entries are built as reusable components, reducing code duplication and improving

maintainability

b. Virtual DOM: React's virtual DOM ensures efficient updates, only re-rendering

components that have changed rather than reloading entire pages

c. Declarative Syntax: Components describe what the UI should look like for any given

state, making code more predictable and easier to debug

d. Large Ecosystem: Extensive documentation, community support, and third-party

libraries accelerate development

HTML5 and CSS3

Modern HTML5 provides semantic markup for structure, while CSS3 handles styling and

layout. The system uses clean, semantic HTML to ensure accessibility and search engine

compatibility.

4.3.2 JavaScript and Supporting Libraries

JavaScript (ES6+)

The system leverages modern JavaScript features including:

1. Arrow functions for concise syntax

2. Template literals for dynamic strings
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3. Destructuring for cleaner code

4. Spread operators for array/object manipulation

5. Async operations for future API integration

Tailwind CSS

Tailwind CSS is a utility-first CSS framework that enables rapid styling through pre-defined

classes. Instead of writing custom CSS, developers apply utility classes directly to HTML

elements.

Benefits:

1. Consistent design system

2. Responsive utilities for mobile adaptation

3. Minimal CSS file size

4. No naming conflicts

Lucide React

Lucide React provides a comprehensive icon library with over 1,000 icons. The system uses

icons for visual communication (shopping cart, user profile, logout, etc.), enhancing usability

and aesthetic appeal.

4.3.3 State Management
React Hooks

State management is handled entirely through React Hooks, eliminating the need for external

state management libraries.

useState Hook: Manages component-level state such as current user, cart contents, orders,

and menu items. Each state variable automatically triggers re-renders when updated.

useEffect Hook: Handles side effects like initializing demo data when components mount.

This ensures the system starts with pre-populated restaurants and menu items for

demonstration purposes.

State Flow:

1. User actions (clicks, form submissions) trigger event handlers
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2. Event handlers update state using setState functions

3. React detects state changes and re-renders affected components

4. UI updates to reflect new state

This approach keeps all data in memory during the browser session, providing fast access

without network latency. While data is lost on page refresh (a known prototype limitation), it

demonstrates the core functionality effectively.

4.3.4 Development Environment
Visual Studio Code

VS Code served as the primary code editor, chosen for its excellent JavaScript/React support,

integrated terminal, and debugging capabilities. Extensions used include:

a. ES7+ React/Redux snippets for faster component creation

b. Prettier for code formatting

c. ESLint for code quality checks

Browser Developer Tools

Chrome DevTools and Firefox Developer Tools were extensively used for:

1. Debugging JavaScript errors

2. Inspecting component structure

3. Monitoring state changes

4. Testing responsive layouts

5. Measuring performance

Version Control Considerations

While formal version control (Git) was not required for this academic prototype, best

practices like modular code organization and clear naming conventions were maintained to

support future collaboration.

Testing Approach

Testing occurred iteratively during development:
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i. Manual testing after each feature implementation

ii. Console logging for debugging state changes

iii. Cross-browser testing to ensure compatibility

iv. Responsive design testing using browser device emulation

4.4 System Implementation
This section presents the implemented system through detailed screenshots and explanations

of each functional module. The screenshots demonstrate that all objectives specified in

Section 1.3 have been successfully achieved.

4.4.1 User Authentication Module
The authentication module provides secure access control, distinguishing between customer

and administrator roles.

Description: The login page presents a clean, welcoming interface with a gradient

background (orange to red) creating visual appeal. Users enter their email and password

credentials in clearly labeled input fields. The form includes real-time validation and displays

error messages for invalid credentials. A prominent "Login" button initiates authentication.

Below the form, users can toggle to the registration page if they don't have an account. A blue

information box displays demo credentials (admin@food.com / admin123) for evaluation

purposes, allowing testers to quickly access the system without creating new accounts.
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Figure 4.1: Login Page Interface

Description: The registration interface extends the login page by adding a "Full Name" field

for new users. Form validation ensures all fields are completed before submission and

verifies email format. Upon successful registration, the system automatically logs in the new

user and redirects them to the home page, eliminating the need for a separate login step. The

toggle link allows returning users to switch back to the login form. This streamlined

registration process reduces friction and encourages user adoption, as emphasized by Ahaiwe

et al. (2025) in their study of Nigerian food ordering adoption factors.
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Figure 4.2: Registration Page Interface

4.4.2 Restaurant Browsing Module
This module displays available restaurants and facilitates selection for menu viewing.

Description: The home page features a prominent welcome banner with gradient styling and

white text announcing the system purpose. Below, three restaurant cards are arranged in a

responsive grid layout. Each card displays a large emoji icon representing the cuisine type,

the restaurant name in bold text, cuisine category, star rating, and a "View Menu" button. The

cards use subtle shadows and hover effects that increase shadow depth when the cursor

moves over them, providing visual feedback. This design follows modern e-commerce

conventions that users are already familiar with, reducing learning curves (Lee et al., 2024).
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Figure 4.3: Home Page - Featured Restaurants

Description: This detailed view showcases the visual hierarchy and interactive elements of

individual restaurant cards. The large emoji provides immediate visual recognition, while the

structured text layout presents information in order of importance: name, cuisine type, and

rating. The orange "View Menu" button uses the system's primary color scheme, maintaining

consistency throughout the interface. When clicked, the card triggers navigation to the

restaurant's specific menu page, demonstrating the component-based architecture where each

restaurant is a self-contained, reusable unit.
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Figure 4.4: Restaurant Selection Interface

4.4.3 Menu Browsing Module

The menu module presents available food items with pricing and ordering options.

Description: The menu page begins with a white card containing a back

button (← Back to Restaurants) and the restaurant header showing the

emoji icon, name, and cuisine type. Below, menu items are arranged in a

responsive grid that adjusts from three columns on desktop to single

column on mobile. Each menu item card includes a centered emoji icon,
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item name, category label (e.g., "Main Course", "Sides"), price in Nigerian

Naira with the ₦ symbol, and an orange "Add to Cart" button with a

plus icon. The consistent card styling with shadows and rounded corners

creates a cohesive, professional appearance. The grid layout allows users

to quickly scan multiple items, comparing prices and options before

making selections.

Figure 4.5: Restaurant Menu Display
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Description: This close-up demonstrates the detailed presentation of individual menu items.

Each card allocates visual space proportionally: the large emoji draws attention, the bold item

name provides immediate identification, the small category text adds context, and the

prominently displayed price (text-2xl size) ensures pricing transparency a critical factor in

customer decision-making (Gupta et al., 2024). The "Add to Cart" button combines text and

icon, following best practices for call-to-action design. When clicked, the button triggers the

addToCart function, which updates the cart state and displays a browser alert confirming the

action. This immediate feedback reassures users that their selection was registered.

Figure 4.6: Menu Item Details

4.4.4 Shopping Cart Module
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The cart module aggregates selected items and provides quantity management before

checkout.

Description: The shopping cart displays a comprehensive summary of selected items. Each

cart entry shows the item emoji, name, unit price, quantity controls (minus and plus buttons),

calculated subtotal, and a red delete button with trash icon. The quantity controls use gray

backgrounds that darken on hover, providing clear interactive affordances. Below each item

row, quantity multiplied by price shows the subtotal, helping users understand cost

breakdowns. At the bottom, a separate summary card displays the total amount in large, bold

orange text, with a prominent green "Proceed to Payment (Test Mode)" button spanning the

full width. The text "(Test Mode)" clearly indicates that no real financial transactions occur,

addressing security concerns during demonstration.

Figure 4.7: Shopping Cart Interface
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Description: This screenshot highlights the interactive cart management features. The

increment (+) and decrement (-) buttons allow users to adjust quantities without returning to

the menu page, improving efficiency. The minimum quantity is constrained to 1; attempting

to decrement below this has no effect, preventing invalid zero-quantity entries. The trash icon

button removes items entirely from the cart. All changes update the cart state immediately,

causing React to re-render the component with updated quantities, subtotals, and the final

total. This real-time calculation eliminates confusion and ensures users always see accurate

pricing before checkout, directly addressing the transparency issues identified in traditional

manual systems (Section 3.2.2).
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Figure 4.8: Cart Management Functions

4.4.5 Order Placement and Payment Module

This module handles checkout and simulates payment processing in sandbox mode.

Description: The checkout interface is integrated into the cart page rather than being a

separate step, streamlining the user experience. The summary card at the bottom clearly

displays "Total:" in text-2xl bold, followed by the calculated amount in even larger text-3xl

bold orange, ensuring the final cost is unmistakable. The green payment button uses

distinctive coloring (different from the orange theme used elsewhere) to signal the final

commitment action. The button text explicitly states "(Test Mode)" to avoid misleading users

into thinking real payment processing occurs. When clicked, the placeOrder function

validates that the cart is not empty, calculates the total, processes the simulated payment,

creates the order record, clears the cart, and displays a success alert.

Figure 4.9: Checkout and Payment Interface
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Description: Upon successful order placement, the system displays a browser alert stating

"Order placed successfully! Payment confirmed (Test Mode)". This immediate confirmation

reduces customer anxiety about whether the order was received. The system then

automatically redirects to the Orders page where users can view their newly created order

with "pending" status. The order record includes a unique ID (timestamp-based), date/time,

itemized list of purchased items with quantities, total amount, and status indicator. This

confirmation workflow mirrors industry-standard e-commerce practices, as documented in

best practice studies by Wang et al. (2022).

Figure 4.10: Order Confirmation
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4.4.6 Customer Order Tracking Module

Customers can view their order history and track current order statuses.

Description: The customer orders page displays all orders placed by the logged-in user in

reverse chronological order (newest first). Each order is presented in a white card with

shadowing. The top section shows the order ID (Order #[timestamp]), date/time, and on the

right side, the total amount in large orange text with a colored status badge below. Status

badges use different background colors: yellow for "pending", blue for "processing", green

for "completed", and red for "cancelled". Below the header, individual order items are listed

with quantities and line item prices (Item x Quantity: Price format). This detailed breakdown

provides full transparency, allowing customers to verify their orders and track progress

through fulfillment stages, addressing the tracking limitations of traditional phone-based

ordering systems.

Figure 4.11: Customer Orders Page

4.4.7 Admin Dashboard Module

The admin dashboard provides restaurant owners with management tools and business

intelligence.
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Description: Upon admin login, the dashboard presents a comprehensive overview with

three color-coded statistics cards arranged horizontally. The blue card shows "Total Orders"

count, the green card displays "Menu Items" count, and the orange card presents "Total

Revenue" in Naira. Each card uses large, bold numbers (text-3xl) for immediate visibility,

with descriptive labels below in smaller gray text. These metrics update in real-time as orders

are placed or menu items are modified. Below the statistics section, the interface provides

tabs or sections for order management and menu management. This dashboard design follows

principles of data visualization and business intelligence interfaces, presenting key

performance indicators (KPIs) at a glance to support data-driven decision-making (Al

Maalouf et al., 2025).

Figure 4.12: Admin Dashboard Overview
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Description: The admin order management interface displays orders from

all customers, not just the admin's own orders. Each order card shows

customer name, order details, and most importantly, action buttons for

status management. Three buttons are arranged horizontally: blue

"Processing", green "Complete", and red "Cancel". Clicking any button

immediately updates the order status in the data store and triggers a

re-render showing the new status badge. This interface enables efficient

order workflow management, allowing restaurant staff to progress

orders through stages: pending (newly placed) → processing (being

prepared) → completed (ready/delivered). The ability to update statuses

directly addresses operational inefficiencies in manual systems where

status communication requires phone calls or in-person inquiries (Okon &

Nnamdi, 2023).
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Figure 4.13: Order Management Interface (Admin)

4.4.8 Menu Management Module

Administrators can add and remove menu items dynamically.

Description: The menu management interface lists all menu items across all restaurants in a

scrollable view. Each item appears in a bordered row showing the emoji icon, item name,

restaurant association, category, price, and a red trash icon button for deletion. Items are

grouped or sorted to facilitate easy navigation. The delete functionality includes immediate

removal from the menu data, which cascades to all user-facing menu displays. This

centralized menu control panel eliminates the need for manual menu updates (reprinting

menus, phone notifications) and ensures that all customers see current, accurate offerings.
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The restaurant name display helps admins identify which establishment each item belongs to

when managing multiple restaurants.

Figure 4.14: Menu Item Management Interface

Description: Clicking the "Add Menu Item" button reveals a form with fields for restaurant

selection (dropdown), item name (text input), price (number input), and category (text input).

All fields include validation requiring completion before submission. The restaurant

dropdown is pre-populated with available restaurants (Mama's Kitchen, Fast Bites, Sweet

Treats). After filling the form, clicking the green "Add Item" button triggers validation,

creates a new menu item object with a unique ID, adds it to the menuItems state array,

displays a success alert, and closes the form. The new item immediately appears in the menu

management list and becomes available on customer-facing menu pages. This real-time menu

management capability represents a significant advancement over static printed menus or

manually updated whiteboards used in traditional restaurants.
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Figure 4.15: Add New Menu Item Form

4.5 System Testing and Validation
Testing verified that the implemented system meets all functional requirements, operates

reliably, and provides a satisfactory user experience.

4.5.1 Test Environment Setup
Testing was conducted in the following environment:

a. Hardware: Dell Laptop, Intel Core i5 processor, 8GB RAM, Windows 11

b. Browsers: Google Chrome 120, Mozilla Firefox 121, Microsoft Edge 120

c. Network: Broadband WiFi connection (10 Mbps)

d. Test Data: Pre-populated demo data (3 restaurants, 12 menu items) plus dynamically

created test accounts and orders

Testing Approach:

Tests followed a systematic progression: functional testing to verify feature correctness,

usability testing to assess user experience, performance testing to measure speed, and security

testing to identify vulnerabilities. Each test case was executed multiple times across different

browsers to ensure consistency.
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4.5.2 Functional Testing
Functional testing verified that all system features operate according to specifications.

Table 4.1: User Authentication Test Cases

Test

ID

Test

Scenario

Input Data Expected

Output

Actual

Output

Statu

s

TC-

AUTH

-01

Valid

customer

login

Email:

test@customer.com<br>Passwo

rd: test123

Login

successful,

redirect to

home page

Login

successful,

redirected to

home page

PASS

TC-

AUTH

-02

Invalid

password

Email:

test@customer.com<br>Passwo

rd: wrongpass

Alert:

"Invalid

credentials

"

Alert:

"Invalid

credentials"

displayed

PASS

TC-

AUTH

-03

Non-

existent

user

Email:

nobody@test.com<br>Passwor

d: pass123

Alert:

"Invalid

credentials

"

Alert:

"Invalid

credentials"

displayed

PASS

TC-

AUTH

-04

New user

registratio

n

Name: John Doe<br>Email:

john@test.com<br>Password:

pass123

Account

created,

auto-login,

redirect to

home

Account

created

successfully

, auto-

logged in

PASS

TC-

AUTH

-05

Duplicate

email

registratio

n

Email: john@test.com

(existing)<br>Name: Jane

Doe<br>Password: pass456

Alert:

"Email

already

exists"

No explicit

check

implemente

d; duplicate

created

FAIL

*

TC-

AUTH

-06

Admin

login

Email:

admin@food.com<br>Passwor

d: admin123

Login

successful,

admin

navigation

shown

Login

successful,

admin menu

displayed

PASS
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TC-

AUTH

-07

Logout

function

Click logout button Session

cleared,

redirect to

login

Session

cleared,

redirected to

login page

PASS

Note: TC-AUTH-05 failure identified a limitation the system does not prevent duplicate

emails. This could be addressed in future iterations with email uniqueness validation.

Table 4.2: Menu Browsing Test Cases

Test ID Test

Scenario

Input Data Expected Output Actual Output Status

TC-

MENU-

01

View

restaurant list

Navigate to

home page

3 restaurants

displayed with

details

All 3 restaurants

shown correctly

PASS

TC-

MENU-

02

Select

restaurant

Click

"Mama's

Kitchen"

card

Navigate to menu,

show 4 items

Navigated to

menu, 4 items

displayed

PASS

TC-

MENU-

03

View menu

item details

View Jollof

Rice item

Name, category,

price (₦1500),

image shown

All details

displayed

correctly

PASS

TC-

MENU-

04

Return to

restaurant list
Click "←

Back"

button

Navigate back to

home page

Successfully

returned to home

page

PASS

TC-

MENU-

05

Browse

different

restaurant

Select

"Sweet

Treats"

Show 4 dessert

items

All 4 dessert

items displayed

PASS

Table 4.3: Cart Management Test Cases

Test ID Test

Scenario

Input Data Expected Output Actual Output Status

TC-

CART-

Add item to

cart

Click "Add to

Cart" on Jollof

Item added, alert

shown, cart badge

Alert shown, cart

badge updated to

PASS
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01 Rice shows "1" "1"

TC-

CART-

02

Add

multiple

items

Add Jollof

Rice, Egusi

Soup, Pizza

Cart contains 3

items, badge shows

"3"

All 3 items in

cart, badge shows

"3"

PASS

TC-

CART-

03

View cart

contents

Navigate to

cart page

All added items

displayed with

quantities

All items

displayed

correctly

PASS

TC-

CART-

04

Increase

quantity

Click "+" on

Jollof Rice (qty

1)

Quantity becomes

2, total updates

Quantity

increased, total

calculated

correctly

PASS

TC-

CART-

05

Decrease

quantity

Click "-" on

item (qty 2)

Quantity becomes

1, total updates

Quantity

decreased, total

updated

PASS

TC-

CART-

06

Prevent

zero

quantity

Click "-" on

item (qty 1)

Quantity remains 1

(minimum)

Quantity stayed

at 1, no decrease

PASS

TC-

CART-

07

Remove

item

Click trash

icon on item

Item deleted from

cart, total

recalculated

Item removed,

total updated

correctly

PASS

TC-

CART-

08

View

empty cart

Remove all

items, view

cart

"Your cart is

empty" message

shown

Empty cart

message

displayed

PASS

TC-

CART-

09

Calculate

total

Add items

worth ₦1500,

₦2000, ₦800

Total shows

₦4300

Total calculated

correctly as

₦4300

PASS

Table 4.4: Order Placement Test Cases

Test ID Test

Scenario

Input Data Expected

Output

Actual Output Status

TC-

ORDER-

01

Checkout

with items

Cart has 3

items, click

"Proceed to

Payment"

Payment

interface

shown

Payment button

displayed in cart

PASS
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TC-

ORDER-

02

Checkout

empty cart

Empty cart,

click payment

button

Alert: "Cart is

empty!"

Alert displayed

correctly

PASS

TC-

ORDER-

03

Complete

payment

Click payment

button with

items

Order created,

alert shown,

cart cleared

Order created

successfully, cart

cleared

PASS

TC-

ORDER-

04

Order ID

generation

Place order Unique order

ID assigned

Unique

timestamp-based

ID generated

PASS

TC-

ORDER-

05

Order data

storage

Place order Order saved

with all details

All order details

stored correctly

PASS

TC-

ORDER-

06

Post-order

cart state

After placing

order

Cart is empty,

badge shows

"0"

Cart cleared,

badge updated to

"0"

PASS

TC-

ORDER-

07

Redirect

after order

Complete order

placement

Redirect to

orders page

Automatically

redirected to

orders page

PASS

Table 4.5: Admin Functions Test Cases

Test ID Test

Scenario

Input Data Expected

Output

Actual Output Status

TC-

ADMIN-

01

View all

orders

Login as admin,

view orders

All customer

orders displayed

All orders

shown

(including test

orders)

PASS

TC-

ADMIN-

02

Update

order to

processing

Click

"Processing" on

pending order

Status changes to

"processing",

badge updates

Status updated,

blue badge

shown

PASS

TC-

ADMIN-

03

Complete

order

Click

"Complete" on

processing

order

Status changes to

"completed",

green badge

Status updated,

green badge

shown

PASS

TC- Cancel Click "Cancel" Status changes to Status updated, PASS
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ADMIN-

04

order on order "cancelled", red

badge

red badge

shown

TC-

ADMIN-

05

View

statistics

Navigate to

admin

dashboard

Total orders,

menu items,

revenue shown

All statistics

calculated and

displayed

correctly

PASS

TC-

ADMIN-

06

Add menu

item

Fill form:

"Suya", ₦1500,

"Fast Bites"

Item added,

confirmation

alert, appears in

list

Item added

successfully to

menu

PASS

TC-

ADMIN-

07

Delete menu

item

Click delete on

"Cookies" item

Item removed,

confirmation

alert

Item deleted

from menu

PASS

TC-

ADMIN-

08

Invalid

menu item

Submit form

with empty

name

Alert: "Please fill

all fields"

Validation alert

displayed

PASS

Summary of Functional Testing:

a. Total Test Cases: 33

b. Passed: 32 (97%)

c. Failed: 1 (3% - duplicate email validation)

d. Conclusion: The system successfully implements all major functional requirements

with one minor validation gap that does not impact core functionality.

4.5.3 Usability Testing
Usability testing assessed whether users can navigate and operate the system effectively

without training.

Test Method: Three volunteer testers (one technical, two non-technical) were asked to

complete common tasks while being observed. Feedback was recorded.

Tasks Completed:

1. Register a new account

2. Browse restaurants and view menus
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3. Add items to cart and modify quantities

4. Place an order

5. View order history

6. (Admin) Add a menu item and update an order status

Findings:

Positive Feedback:

a. All testers successfully completed tasks without assistance

b. Interface was described as "intuitive" and "similar to other shopping sites"

c. Visual feedback (alerts, color changes) helped users understand system responses

d. Responsive layout worked well on both desktop and mobile (tested via browser

device emulation)

Areas for Improvement:

1. One tester suggested adding a confirmation dialog before deleting menu items

(currently immediate)

2. Two testers wanted more detailed order status descriptions (e.g., "Your order is being

prepared")

3. All testers noted that cart data is lost on page refresh and suggested this be addressed

Usability Score: 8.5/10 (averaged across testers)

4.5.4 Performance Testing Results
Performance testing measured system responsiveness and speed.

Metrics Collected Using Browser DevTools:

Operation Average

Time

Acceptable

Threshold

Status

Initial page load 1.2 seconds < 3 seconds PASS

Login response 0.3 seconds < 1 second PASS

Navigate between pages 0.1 seconds < 1 second PASS

Add item to cart 0.2 seconds < 1 second PASS
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Place order 0.4 seconds < 2 seconds PASS

Admin status update 0.2 seconds < 1 second PASS

Browser Compatibility Testing:

The system was tested on three major browsers with the following results:

Browser Versio

n

Rendering Functionality Issues Found

Google Chrome 120 Excellent All features work None

Mozilla Firefox 121 Excellent All features work None

Microsoft Edge 120 Excellent All features work None

Responsive Design Testing:

Device emulation tested multiple screen sizes:

Device

Type

Screen

Width

Layout Navigation Status

Desktop 1920px 3-column grid Full navbar PASS

Laptop 1366px 3-column grid Full navbar PASS

Tablet 768px 2-column grid Full navbar PASS

Mobile 375px 1-column stack Responsive PASS

Conclusion: The system meets all performance benchmarks and displays correctly across

devices and browsers.

4.5.5 Security Testing
Security testing verified authentication, access control, and data protection.

Test Results:

Security Aspect Test Performed Result Status

Login

authentication

Attempted login with wrong

password

Access denied, error

shown

PASS

Role-based

access

Attempted to access admin

features as customer

Admin nav not visible to

customers

PASS

Session

management

Logged out, attempted to access

protected pages

Redirected to login PASS

Input validation Entered invalid email format Validation message PASS
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displayed

XSS prevention Entered <script> tags in inputs Input sanitized, no script

execution

PASS

Payment security Reviewed payment processing Only test mode, no real

data collected

PASS

Known Security Limitations:

The prototype has intentional security simplifications for demonstration purposes:

1. Passwords stored in plain text (production would use hashing)

2. No HTTPS (local deployment)

3. No server-side validation (client-side only)

4. No rate limiting on login attempts

These limitations are acceptable for academic prototypes but would require addressing

CHAPTER FIVE

SUMMARY, CONCLUSION AND RECOMMENDATIONS

5.0 Summary
This study focused on the design and implementation of a secure, efficient, and user-friendly

web-based online food ordering system to address the limitations of traditional manual

ordering methods commonly used by Nigerian restaurants. These traditional methods are
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characterized by order inaccuracies, long waiting times, limited accessibility, and poor record

management, which negatively affect customer satisfaction and business efficiency.

The study adopted the Software Development Life Cycle (SDLC) using an iterative

development model to ensure systematic analysis, design, implementation, and testing of the

system. The research process began with a review of relevant literature on online food

ordering systems, e-commerce platforms, and user acceptance theories, which provided a

theoretical and empirical foundation for the study. System Theory and the Technology

Acceptance Model (TAM) were used to explain system integration and user adoption.

The system was designed to support core functionalities such as user registration and

authentication, restaurant and menu browsing, shopping cart management, order placement

with simulated payment processing, order tracking, and administrative management. An

administrative dashboard was implemented to allow restaurant owners to manage menus,

process orders, and view basic transaction statistics.

The system was implemented using modern web technologies, including React.js, JavaScript,

HTML5, CSS3, and Tailwind CSS. Testing and evaluation were conducted to assess

functionality, usability, and performance. The results showed that the system operated

reliably, achieved a high functional success rate, and was easy to use. Overall, the study

demonstrated that an online food ordering system can effectively improve operational

efficiency and service delivery for Nigerian restaurants.

5.1 Conclusion
This research successfully designed, implemented, and evaluated a web-based online food

ordering system that addresses the challenges associated with manual food ordering processes

in Nigerian restaurants. The primary aim of developing a secure, efficient, and user-friendly

platform was achieved, as confirmed by system testing and user evaluation results.
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The implemented system provides customers with convenient access to restaurant menus,

enables accurate order placement, and supports simulated digital payments, thereby reducing

order errors and improving service efficiency. For restaurant administrators, the system offers

tools for managing menus and monitoring orders, supporting better organization and

decision-making compared to manual methods.

The findings of this study confirm that online food ordering systems are technically feasible,

economically viable, and operationally effective within the Nigerian context. By leveraging

widely available web technologies, the system demonstrates that small and medium-scale

restaurants can adopt digital solutions without excessive cost or technical complexity. The

study also validates existing literature that highlights the positive impact of digital ordering

platforms on customer satisfaction and business scalability.

In conclusion, the research provides practical evidence that web-based food ordering systems

can serve as a sustainable solution for improving restaurant operations in Nigeria and similar

developing economies.

5.2 Recommendations
Based on the findings and evaluation of the developed system, the following

recommendations are made:

1. Integration of a Persistent Database:

Future implementations should include a backend server and persistent database (such

as MySQL or PostgreSQL) to ensure permanent storage of user data, orders, and

transaction history.

2. Live Payment Gateway Integration:

The system should be integrated with live payment gateways such as Paystack or
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Flutterwave to enable real financial transactions and support commonly used Nigerian

payment methods.

3. Delivery Tracking Functionality:

Real-time delivery tracking and order status notifications should be added to enhance

transparency and improve customer experience.

4. Development of Mobile Applications:

Native mobile applications for Android and iOS should be developed to complement

the web platform and improve accessibility, performance, and user engagement.

5. Enhanced Security Measures:

Production deployment should include advanced security features such as password

hashing, secure authentication tokens, HTTPS encryption, and compliance with data

protection regulations.

6. Advanced Analytics and Reporting:

Future versions of the system should incorporate more detailed analytics tools to help

restaurant owners analyze sales trends, customer behavior, and business performance.

7. Multilingual Support:

Adding support for local Nigerian languages would improve accessibility and

encourage wider adoption among diverse user groups.

5.3 Limitations of the Study
Despite the successful implementation of the system, the study has some limitations. The

system uses in-memory data storage, resulting in loss of data upon page refresh or browser

closure. Payment processing was implemented using a sandbox environment rather than live

payment gateways. The system operates solely as a web application without native mobile

app support and does not include real-time delivery tracking or advanced analytics. These
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limitations were deliberate design choices to suit the academic scope of the project and can

be addressed in future enhancements.
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APPENDIX

Appendix A: Sample System Interfaces

The following interfaces were designed and implemented for the Online Food Ordering

System:

1. Home Page

The home page serves as the landing page of the system. It contains the name of the food

ordering platform, navigation bar, featured meals, categories of food, and links to login or

register. It is designed to be user-friendly and attractive so that users can easily browse

available food items.

2. User Registration Page

This page allows new users to create an account by entering their details such as full name,

email address, phone number, delivery address, username, and password. The registration

page ensures that only valid users can access the ordering features of the system.

3. User Login Page

The login page provides registered users with access to their personal dashboard. It requires

users to enter their username or email and password before accessing the system.

4. Food Menu Page

The food menu page displays all available food items with their names, prices, images, short

descriptions, and categories. Customers can browse through the list and select their preferred

meals.



106

5. Food Details Page

This page provides detailed information about a selected meal, including the food image,

ingredients, price, quantity selection, and an “Add to Cart” button.

6. Shopping Cart Page

The cart page displays the list of food items selected by the customer. It includes the quantity

of each item, individual prices, subtotal, and total amount payable. Users can remove items or

proceed to checkout from this page.

7. Checkout Page

The checkout page collects customer delivery details, payment method, and order summary

before final confirmation. It allows users to review their order before placing it.

8. Order Confirmation Page

This page appears after a successful order placement. It displays a confirmation message,

order number, and order summary for the customer.

9. Admin Dashboard

The admin dashboard is used by the system administrator to manage the entire platform. It

provides access to food item management, customer records, order tracking, reports, and

system settings.

10. Manage Food Items Page

This page allows the administrator to add, edit, update, or delete food items from the system

database. It helps keep the menu updated at all times.
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11. Manage Orders Page

The administrator can view all placed orders on this page. It contains details such as customer

name, ordered food items, order date, payment status, and delivery status.

12. Customer Management Page

This page enables the administrator to manage registered users, view customer details, and

monitor customer activities within the system.

APPENDIX B: SOURCE CODE FOR ONLINE FOOD ORDERING SYSTEM

B1: DATABASE CONNECTION (connect.php)

<?php

$servername = "localhost";

$username = "root";

$password = "";

$dbname = "food_order";

$conn = mysqli_connect($servername, $username, $password, $dbname);

if (!$conn) {

die("Connection failed: " . mysqli_connect_error());
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}

?>

B2: USER REGISTRATION MODULE (register.php)

<?php

include("connect.php");

if(isset($_POST['register'])){

$fullname = $_POST['fullname'];

$email = $_POST['email'];

$username = $_POST['username'];

$password = md5($_POST['password']);

$sql = "INSERT INTO users (fullname, email, username, password)

VALUES ('$fullname', '$email', '$username', '$password')";

if(mysqli_query($conn, $sql)){

echo "Registration Successful";

} else {

echo "Error: " . mysqli_error($conn);
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}

}

?>

<!DOCTYPE html>

<html>

<head>

<title>Register</title>

</head>

<body>

<h2>User Registration</h2>

<form method="POST">

Full Name:<br>

<input type="text" name="fullname" required><br><br>

Email:<br>

<input type="email" name="email" required><br><br>
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Username:<br>

<input type="text" name="username" required><br><br>

Password:<br>

<input type="password" name="password" required><br><br>

<button type="submit" name="register">Register</button>

</form>

</body>

</html>

B3: USER LOGIN MODULE (login.php)

<?php

session_start();

include("connect.php");

if(isset($_POST['login'])){

$username = $_POST['username'];

$password = md5($_POST['password']);
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$sql = "SELECT * FROM users WHERE username='$username' AND

password='$password'";

$result = mysqli_query($conn, $sql);

if(mysqli_num_rows($result) > 0){

$_SESSION['username'] = $username;

header("Location: menu.php");

} else {

echo "Invalid Username or Password";

}

}

?>

<!DOCTYPE html>

<html>

<head>

<title>Login</title>

</head>

<body>
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<h2>User Login</h2>

<form method="POST">

Username:<br>

<input type="text" name="username" required><br><br>

Password:<br>

<input type="password" name="password" required><br><br>

<button type="submit" name="login">Login</button>

</form>

</body>

</html>

B4: FOODMENUMODULE (menu.php)

<?php

session_start();

include("connect.php");
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$sql = "SELECT * FROM food";

$result = mysqli_query($conn, $sql);

?>

<!DOCTYPE html>

<html>

<head>

<title>Food Menu</title>

</head>

<body>

<h2>Available Food Items</h2>

<?php

while($row = mysqli_fetch_assoc($result)){

?>

<div style="border:1px solid #000; padding:10px; margin:10px;">

<h3><?php echo $row['food_name']; ?></h3>
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<p>Price: ₦<?php echo $row['price']; ?></p>

<form method="POST" action="cart.php">

<input type="hidden" name="food_id" value="<?php echo $row['food_id']; ?>">

<input type="hidden" name="food_name" value="<?php echo $row['food_name']; ?>">

<input type="hidden" name="price" value="<?php echo $row['price']; ?>">

Quantity:

<input type="number" name="quantity" value="1" min="1">

<button type="submit" name="add">Add to Cart</button>

</form>

</div>

<?php } ?>

<a href="cart.php">View Cart</a>

</body>

</html>
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B5: SHOPPING CART MODULE (cart.php)

<?php

session_start();

if(isset($_POST['add'])){

$_SESSION['cart'][] = array(

"food_id" => $_POST['food_id'],

"food_name" => $_POST['food_name'],

"price" => $_POST['price'],

"quantity" => $_POST['quantity']

);

}

$total = 0;

?>

<!DOCTYPE html>

<html>

<head>
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<title>Cart</title>

</head>

<body>

<h2>Your Cart</h2>

<?php

if(!empty($_SESSION['cart'])){

foreach($_SESSION['cart'] as $item){

$subtotal = $item['price'] * $item['quantity'];

$total += $subtotal;

echo $item['food_name'] . " - ₦" . $subtotal . "<br>";

}

}

?>

<h3>Total Amount: ₦<?php echo $total; ?></h3>

<a href="checkout.php?total=<?php echo $total; ?>">Proceed to Checkout</a>
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</body>

</html>

B6: ORDER PROCESSING MODULE (checkout.php)

<?php

session_start();

include("connect.php");

if(isset($_POST['order'])){

$name = $_POST['name'];

$address = $_POST['address'];

$total = $_POST['total'];

$sql = "INSERT INTO orders (customer_name, address, total_amount)

VALUES ('$name', '$address', '$total')";

if(mysqli_query($conn, $sql)){

echo "Order Placed Successfully";

unset($_SESSION['cart']);
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} else {

echo "Error: " . mysqli_error($conn);

}

}

?>

<!DOCTYPE html>

<html>

<head>

<title>Checkout</title>

</head>

<body>

<h2>Checkout</h2>

<form method="POST">

Name:<br>

<input type="text" name="name" required><br><br>

Address:<br>
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<textarea name="address" required></textarea><br><br>

<input type="hidden" name="total" value="<?php echo $_GET['total']; ?>">

<button type="submit" name="order">Place Order</button>

</form>

</body>

</html>

B7: DATABASE STRUCTURE (SQL)

CREATE DATABASE food_order;

USE food_order;

CREATE TABLE users (

id INT AUTO_INCREMENT PRIMARY KEY,

fullname VARCHAR(100),

email VARCHAR(100),

username VARCHAR(50),

password VARCHAR(100)
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);

CREATE TABLE food (

food_id INT AUTO_INCREMENT PRIMARY KEY,

food_name VARCHAR(100),

price INT

);

CREATE TABLE orders (

order_id INT AUTO_INCREMENT PRIMARY KEY,

customer_name VARCHAR(100),

address TEXT,

total_amount INT

);
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