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Abstract   

In response to the recent advancement in technology and its tremendous impact, 

many businesses have integrated technological tools into their business operations. The 

food industry is no exception. In the global food industry, technology has made it possible 

to improve food services, increase customer satisfaction and maximize business returns. 

There have been changes such as the shift from conventional paper ordering at restaurants 

to online pre-ordering of meals through the internet. Developments in restaurant software 

and POS technologies have also aided restaurants in providing better services to their 

customers. However, the Ghanaian food industry has not taken full advantage of the 

emerging technologies to optimize its operations. The few restaurants that have adopted 

restaurant software have their applications limited to POS transactions or strictly online 

food ordering systems. The applications do not include some core aspects of restaurant 

operations, such as table reservation management, customer data management, and e-

commerce integration. The lack of a centralized system to handle all these related aspects 

of the restaurantôs operations leads to data inconsistency and redundancy issues. It also 

makes it difficult for management to analyze their business data because it is not stored in 

one location but scattered across different units. All these affect the restaurantôs efficiency 

and profitability levels in the long run. 

In an attempt to enhance the efficiency of restaurant businesses in Ghana, this paper 

proposes a web-based restaurant management system for Kas Valley Restaurant, located 

in the Oyibi township of Accra, Ghana. The system will enable the restaurant to receive 

orders and payments online, process in-person orders, manage table reservations and 

customer data, and view analytics on their sales. All these functionalities on a single 

application would ensure data integrity, minimize data redundancy, foster industry 

innovation, and significantly improve the restaurantôs overall efficiency. Additionally, 
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using such software in a restaurant contributes to the Sustainable Development Goal (SDG) 

9: ñBuild resilient infrastructure, promote sustainable industrialization and foster 

innovationò. In this regard, the restaurant management system will enhance technological 

innovation in the restaurant industry, hence increasing productivity levels.  
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Chapter 1: Introduction   

1.1 Background  

Technology has become a central element in most business operations in todayôs 

fast-paced economy. Various industries, including the food industry, utilize innovative 

technological systems and tools to speed up processes and maximize customer satisfaction. 

The digitalization of food services has allowed many businesses within this industry to own 

online ordering services via websites and apps. During COVID-19, the need for online 

food systems became more evident due to the temporary shutdown of restaurants and the 

lack of in-person customers. Several restaurants went out of business because they did not 

have alternative systems to support their business operations. Most restaurants are faced 

with the problem of unreliable and inefficient manual ordering systems and management 

systems, thus affecting their customer services, efficiency and profitability. The traditional 

food ordering and management systems that involve hand-written notes, manual filing 

systems and reminders are not very efficient. These systems are time-wasting and prone to 

human errors such as incorrect data entry and inconsistency in information records.  

Additionally, most restaurant software are limited to POS functionalities and may 

not include other aspects of the restaurantôs operations such as table reservation 

management, customer data management and e-commerce integration. Kas Valley 

Restaurant requires a centralized management system to promote the restaurantôs efficiency 

and ensure data consistency in their records. They need a single application that will enable 

them to process online and in-person orders, accept online payments, manage table 

reservations and customer data, and view analytics on their sales. The development of such 

a system would contribute to the Sustainable Development Goal 9; ñBuild resilient 

infrastructure, promote sustainable industrialization and foster innovationò.  
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1.2 Problem Statement 

In the last couple of years, Kas Valley Restaurant has been facing challenges with 

efficient management of its business operations. As industries are fast expanding, and given 

the rampant growth of technology, people prefer to make transactions in ways that provide 

more ease and speed. Kas Valley currently receives all orders via walk-ins, phone calls, or 

social media accounts. However, the issue with this is that with their growing customer base 

and increasing orders per day, there are sometimes very long queues from walk-in orders, 

which has a dire effect on customer service. Ordering via phone call can sometimes be 

frustrating for both customers and the restaurant, as the process can be affected by a bad 

network reception. Also, customers sometimes have to wait when the restaurantôs call line 

is busy as the restaurant may be receiving orders from other customers simultaneously. 

Also, Kas Valleyôs record-keeping system is poor as they do not have a centralized 

platform for maintaining their records. This poses challenges when generating analytics on 

their sales and orders as they cannot effectively track these data records. Additionally, the 

business has difficulty keeping track of table reservations and quickly determining which 

days and times have been fully booked. They manually have to check their records to 

perform this task which is time-consuming and quite tedious. In one way or the other, all 

these management issues have slowed down the restaurantôs operations and led to decreased 

customer satisfaction. 

1.3 Aim 

The project aims to develop a web-based restaurant management system that facilitates 

online and in-person meal ordering in Kas Valley restaurant. The application will act as a 

centralized system for maintaining their records, including customer data. The system also 

aims to support table reservation management and supply actionable business insights 

through data analytics on the businessôs sales. 



3  

  

 

 

1.4 Project Objectives 

 At the end of this project, the proposed solution will be able to: 

1. Enable customers to place orders via the restaurantôs website 

2. Enable the restaurant to receive and process both in-person orders and online orders 

3. Provide a centralized system for keeping and maintaining data records such as 

customer data  

4. Generate analytics on sales, orders and customer segmentation 

 

1.5 Literature Review 

The restaurant industry plays a significant role in global economic development and 

the sustainability of other industries worldwide. It provides food services where customers 

can order and eat meals. As a labour-intensive industry, it gives individuals numerous job 

opportunities, thus cutting down the unemployment rate [1]. The restaurant industry 

constitutes a large part of the hospitality sector, and their production of commercial meals 

contributes immensely to the tourism sector [2]. By offering local cuisines and rich food 

experiences to tourists, the restaurant industry is one of the main drivers of food tourism. 

Additionally, the restaurant industry is one of the highest contributors to a nationôs 

Gross Domestic Product (GDP). In 2020, Ghanaôs hotel and restaurant industry contributed 

around 3.9 billion Ghanaian cedis (GHC), approximately 640.9 million dollars, to the 

countryôs GDP [3]. Nevertheless, this amount showed a significant decrease compared to 

the figures from the previous years. This decline is possibly due to the devastating impacts 

of the COVID-19 pandemic on the country [3]. Since 2014, there has been an increasing 
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rate in the contributions of the restaurant and hotel industry to Ghanaôs GDP, with a peak 

of nearly six billion GHC recorded in 2019, which is about 985.8 million dollars. However, 

the emergence of the COVID-19 pandemic brought about a massive blow to the restaurant 

industry. Their services were affected, resulting in a decline in their contributions to the 

countryôs GDP.  

The pandemic seriously affected the global restaurant market due to the temporary 

closure of food outlets following the lockdown measures by government organizations. As 

a result of the social distancing measures, movement restrictions and general caution 

towards public places, dine-in customers reduced drastically. ñThe year-over-year change 

of seated diners in restaurants worldwide, compared to 2019, was 30 percent on February 

20, 2022ò [4]. Many restaurants have shut down permanently or long-term from the period 

COVID-19 set in. For instance, according to the National Restaurant Association (USA), 

17% of American restaurants, which is more than 110000 establishments, have closed 

permanently or long-term since the onset of the pandemic [5]. However, the adoption of 

digital ordering channels and restaurant management software helped a few restaurants 

survive the pandemic [6]. Technology has positively impacted the restaurant industry hence 

the growing demand for restaurant management software and POS systems [7].  

In this era of modernization, technological innovations have empowered many 

businesses, and the restaurant industry is not an exception. Technology in the restaurant 

industry is not only transforming the traditional aspects of full-service dine-in for customers 

but promoting the revenue growth of restaurants. The digitization of food services has thus 

aided many restaurants in enhancing operational efficiency and meeting changing consumer 

demands in this increasingly digital age [8]. Some of the notable trends in technology 

utilization at restaurants include online and mobile ordering, contactless payments, online 

table reservation booking, Q.R. codes for payments, and POS systems, to mention a few. A 
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restaurant management system is a collective term for software and applications that aid in 

streamlining food business operations to boost product demand in the restaurant. They come 

in different forms and provide varying functionalities depending on the needs and 

requirements that the restaurant needs the application to fulfil. 

RMS is now a substitute for traditional restaurant management. The latter is not 

robust enough and comes with several limitations, such as its heavy reliance on human effort 

since everything is done manually. RMS has been developed to minimize human-based 

errors and increase efficiency and has become the backbone of most restaurants. RMS 

emerged in the 1970s and has evolved to facilitate restaurant operations and management 

processes [9]. In terms of advantages, it improves accurate data flow and increases 

profitability and customer satisfaction in the long run. In a research study to determine the 

operational effects of using RMSs based on the perspectives of restaurant staff, the findings 

showed that the use of an RMS facilitated the operations management, increased sales and 

provided service efficiency [10]. 

Thus, in todayôs digitally driven world, restaurants need to adopt and integrate these 

technological innovations into their business processes to have a competitive advantage and 

keep up with recent trends.  

 

1.6 Related Works 

 In recent years, several developments in restaurant technologies have sprung up because of 

their increasing demand and the tremendous support they provide in the restaurant industry 

[11]. For clarity, the related works would be divided into these categories: Personal Digital 

Assistant (PDA) restaurant systems, POS systems, Radio Frequency Identification (RFID) 
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based restaurant applications, and online ordering and management systems(mobile and 

web-based). 

1.6.1 PDA-Based Restaurant Applications 

Some restaurants have adopted wireless ordering systems such as Personal Digital 

Assistants (PDA) to replace the traditional way of taking orders with hand-written notes. 

PDAs are portable hand-held computing devices that can store, retrieve and exchange 

information with other devices. They are used in restaurants to coordinate food ordering 

which increases efficiency by saving time, improving customer service and reducing human 

errors [12]. In a research paper, a PDA-based food ordering system was developed using a 

client-server architecture and wireless connectivity between the PDA client and a web 

server [13]. In the proposed system, orders are taken by ticking the menu on the PDA. These 

orders are directly transferred to the server in the kitchen, thus eliminating the task of taking 

orders manually and waiting for orders to be transferred to the kitchen by the staff.  

In another paper, the authors integrated wireless communication and web-services 

technologies to implement a wireless food ordering system [14]. The proposed system 

functions through desktop P.C.s and PDAs, either over a wired or wireless integrated local 

area network. Similarly, data access to the servers was programmed to be wired or wireless. 

The PDAs displayed the menus in this proposed system and enabled customers to place 

orders. All orders placed through the PDA are reflected on the restaurantôs P.C. as retrieved 

from the server.  

Though PDAs simplify the order placement process by providing a better alternative 

to the conventional food ordering process, this approach to restaurant management comes 

with several limitations. The PDA system can increase the restaurantôs expenditures because 

this system requires a large number of PDAs to serve every customer, especially during 

periods where order placement is high [15]. Moreover, in such situations, constantly 
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recharging PDA batteries would be a drawback for businesses [12]. Also, the user interface 

of the PDA system is not user-friendly as it dominantly consists of textual information [15]. 

PDAs can also spread infectious diseases as these devices are to be shared with public 

customers. Finally, it does not support realtime feedback between the customer and the 

restaurant [16]. 

 

1.6.2. POS-Based RMS 

A POS application is a point-of-sale system that processes transactions made at the business 

premises. This includes transactions such as order processing, billing and payment. In a 

research paper, a restaurant POS system was developed to improve customersô dining 

experiences [17]. The proposed solution used a chip and pin intelligent card system to 

prevent credit card fraud on the POS. However, the limitation of this system is that, during 

peak hours where there are a lot of orders coming in, there are long queues, which increases 

the customerôs waiting time leading to decreased customer satisfaction. A paper 

investigating the effect of waiting times on restaurant service delivery in the Ho 

municipality of Ghana showed that customers were highly dissatisfied when they waited for 

relatively longer periods to place and receive their orders [18].  

 

1.6.3 Radio Frequency Identification (RFIDs) Based RMSs 

RFID is a technology that uses wireless communication and radio frequencies to identify 

tagged items. In restaurant management, RFID is used to identify customers and retrieve 

their personal data in realtime. It is also widely used in the area of inventory tracking. In a 

research paper, an RFID-based RMS was designed using open-source technologies, 

including python and Raspberry Pi [19]. The proposed system enables customers to select 

and scan their desired food items. Also, the identification of food items and payment was 
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done via RFID. Each food item is marked using RFID tags in the system, and the total 

amount of the customerôs order is deducted automatically from their digital wallet. Another 

research paper developed an RFID-based RMS called ñFast-Waiterò to improve order 

taking and dispatch [20]. The proposed system integrates an RFID module using Arduino, 

which enables direct payment of a customerôs order using an RFID card. Though RFID-

based systems are helpful in order-taking, they do not support ordering from outside of the 

restaurant; that is, you are required to be physically present at the restaurant to place an 

order. 

 

1.6.4 Online Ordering and Management Systems 

Online food ordering systems were developed to overcome some of the limitations in the 

earlier systems discussed. This system allows customers to place orders via the internet. 

Customers can place orders online from wherever they are, complete payment and pick up 

their meals or have them delivered. The online food ordering system allows restaurants to 

accept and manage orders using a website or mobile application running on the internet. 

This approach to restaurant management offers customers convenience and enables the 

restaurant to save on labour costs.  

1.6.4.1 Mobile Application Based Approach 

Liyanage [21] designed a smart restaurant management and ordering system called 

ñFoodyò. Foody is a mobile application that allows the customer to choose the menu 

according to their taste in a minimum time. Some of the components handled in Foody 

include table reservations and order handling, modelling a 3D menu, sentiment analysis and 

summarizing recommendation management system and user rating system.  

In another proposed system, a mobile restaurant app was implemented using 

wireless communication, specifically, Near Field Communication (NFC) technology [22]. 
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In this system, the customer can browse the online menu on a mobile phone and access 

information on the meals. Additionally, the mobile app integrates member bonuses, coupons 

and meal discounts for loyal customers. A number call service is integrated into the app 

using data transmission via NFC. 

Another research paper developed a personalized mobile restaurant (PMR) system 

to cater for the customerôs personal special needs, including allergies, health conditions, 

diet, culture, religion, and dislikes [23]. The PMR mobile application communicates with 

the PMR server over a Wi-Fi network in this proposed system. This system primarily aimed 

to close the gap between customer needs and satisfaction.  

One major setback of mobile-based restaurant applications is that they can only be 

used on smartphones. Thus, ordering food via a computer will not be possible in this system. 

1.6.4.2 Web-based Approach 

In a research paper, Alfiya [24] proposed a food ordering management system to enable 

customers order food by registering on the web application and selecting the food items 

from an e-menu. The proposed system helps the administrator to have a clear idea as to 

when and which food items are preferred more on a day-to-day basis. However, one 

limitation of their solution is that it lacks an online payment option for customers to pay 

directly via the system. 

In another study, a web-based ordering system was proposed to enable customers 

place orders for food and beverages in a restaurant [25]. This proposed system comes with 

a Q.R. functionality which would be easy to use mainly for mobile users. Dine-in customers 

can place their orders by scanning the Q.R. code. The purpose of this system was to improve 

the service quality at restaurants in terms of fast ordering and payment. However, one 

limitation of this system is that it only supports in-person meal ordering. Customers who 

want to order in the convenience of their homes or location would not be able to do so. 
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In general, these web-based systems place more focus on the placement and 

processing of orders with less emphasis on other core areas of the restaurant, such as table 

reservation management and customer data management. Additionally, these systems have 

no data visualization techniques to enable the restaurant to obtain insights about their 

business and make informed decisions.  

1.7 Proposed System and Benefits 

The proposed project is a web-based restaurant management system for Kas Valley 

Restaurant. The system supports online food ordering and reservation, thus enabling 

customers to place orders and make table reservations online. It also allows the restaurant 

to process in-person orders and table reservations. This RMS provides an online payment 

method for customers who wish to make direct online payments for their orders. A 

notification system is integrated with the application to alert customers when their meals 

are ready or dispatched. The system also allows the restaurant to manage their data records, 

including data on customers and orders. Additionally, this system provides data 

visualization and analytics on the restaurantôs sales and customers to help them make more 

informed business decisions. 

This RMS will significantly benefit both the restaurant and the customer. Customers 

would be able to place orders in a more efficient, convenient and faster manner, thus 

increasing customer satisfaction and retention. Kas Valley restaurant will save labour costs, 

enhance business productivity, and improve its customer services using the web-based 

RMS. 

1.8 Conclusion 

In summary, this chapter covers the problem this project seeks to achieve. It introduces the 

software to be developed, a web-based restaurant management system. The chapter also 
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covers the aim and objectives of the project, the literature review and some related works. 

The next chapter introduces the requirement analysis.  
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Chapter 2: Requirement Analysis 

2.1 Introduction  

This chapter discusses the requirement analysis process and the development methodology 

used for this project. Carrying out requirement elicitation and analysis is of topmost 

importance as it details the userôs expectations and the system requirements. This chapter 

also outlines the data gathering process and the results obtained. Finally, this chapter 

discusses the use cases of the proposed system with the aid of a use case diagram. 

2.1.1 Project Scope 

This project consists of developing a user-oriented web-based restaurant 

management system for Kas Valley restaurant located in the Oyibi township of Accra, 

Ghana. The stakeholders involved are Kas Valley and people who patronize their services, 

primarily the youth and the working population. The proposed system in this project 

integrates an e-commerce platform in a web application to enable customers to place and 

modify their orders easily. Also, this project uses an Application Programming Interface 

(API) called Paystack, which will facilitate direct online payment for customers who want 

to pay via mobile money or visa cards. There is also a table reservation system on the web 

application to enable users make table reservations for various events. Also, an SMS 

messaging API called Twilio would be used to send alerts and notifications to customers 

when their orders have been processed.  

This projectôs scope goes beyond online food ordering to provide the restaurant with 

an admin dashboard from which they can process all orders, view payments, manage table 

reservations, and monitor their sales growth. A JavaScript plugin called Chartjs would be 

used for data visualization and analytics on the restaurantôs dashboard. Also, a library called 

PHPMailer would be used to send emails and newsletters to customers via the RMS. This 

project also involves data collection as gathering data will help inform the project and aid 
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in the design of a user-oriented system. Interviews, online surveys and observations were 

used in the data gathering process. User testing and acceptance tests are also performed to 

ensure that the final product meets user expectations. In terms of project constraints, there 

would be no financial costs incurred throughout the implementation of the project. 

However, there is a time constraint as the project spans the entire fall semester (about five 

months), and the project is scheduled to end on May 10, 2022.   

2.2 Software Methodology 

The success of every project depends on the approach adopted during the lifetime of the 

project. The methodology adopted for this project was the Agile Methodology approach. 

The Agile Methodology uses iterative or incremental methods and factors customer 

involvement to enable teams to develop fast-paced prototypes until the final product is fully 

developed. The primary stakeholders, Kas Valley Restaurant, desired to partake in close 

collaboration and be included throughout the development of the proposed system to see 

the value building as the project unfolds and provide periodic feedback when needed. Agile 

methodology allows for this because it features customer collaborations and enables the 

development team to incorporate customer feedback at any stage in the development phase. 

Also, in the initial stage, the systemôs requirements were not clearly defined and were 

subject to change depending on the restaurantôs suggestions and results obtained from the 

data gathering process. Agile development is most suitable for this because it allows for 

some flexibility in requirement modification.  

2.3 Stakeholders and Description 

The main stakeholders of this project are grouped into two. These are 
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ǒ The restaurant: The restaurant staff or owner will  be the system administrator. They 

have access to internet connectivity and are also technologically inclined enough to 

manage the system. 

ǒ Customers: These are essentially people who would want to order food online or 

make table reservations at Kas Valley Restaurant.  

 

2.4 Approach to Data Collection 

Data collection involves gathering and analyzing data to draw meaningful information and 

insights that will help inform the project. Thus to further understand the user needs and 

expectations of the proposed system, data was collected using several data collection 

methods. The methodologies employed for data gathering in this project include 

observation, interviews, online surveys and literary analysis. Both qualitative and 

quantitative data were obtained at the end of the process. Below is a brief description of 

how each data collection technique was applied:  

 

I. Observations 

Observation is a way of gathering data by studying or watching behavior of individuals, 

events and interactions as they occur in their natural setting. Specifically, this project used 

structured observation, and it involves collecting data per a pre-defined schedule. 

Observations were made at Kas Valley restaurant to study how the restaurant receives and 

processes customer orders as they occur. This approach was beneficial because it gave direct 

access to the research phenomena. Also, observations do not require peopleôs proactive 

participation as some individuals might be uncomfortable sharing information with the 

researcher. However, one limitation of this approach is that it can result in a biased 
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interpretation, potentially leading to a personal viewpoint of the scenario rather than an 

objective interpretation.  

II. Interviews  

Interviews are used to gather qualitative data, and it involves a one-on-one direct 

engagement with individual participants. In this project, semi-structured interviews were 

used to obtain data from the restaurant staff. With semi-structured interviews, the researcher 

prepares a set of planned questions to ask participants. However, there is the freedom to 

modify the wording or order of the questions or ask additional questions that may pop up. 

Using this approach, the restaurant owner and some staff were asked a couple of questions 

regarding order-taking, table reservation, and data storage. This approach was advantageous 

as it presented the opportunity to ask follow-up questions and obtain inputs in desired detail.  

III. Online Surveys 

 Online surveys were also used to gather data from the general public on their 

thoughts and expectations of online food-ordering systems. An online survey was used 

because it is the most cost-effective and convenient approach as it guarantees a broader 

reach of people with minimum required resources. Survey questions were developed and 

disseminated using the internet to obtain responses from people on the topic under study. It 

included several closed-ended questions and a few open-ended questions. The survey was 

done using Google forms, and the results were collected and analyzed by the softwre, thus 

saving a lot of time and human effort. A total of 215 responses were obtained on this survey.  

IV. Literary Analysis  

In this approach, data was gathered by reviewing literature and existing solutions in 

restaurant management systems. This approach is more of a formal data collection process 

where data is collected in a structured and comprehensive way. 
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2.4.1 Results and Insights from Data collection 

The online survey used in this project obtained a total of 215 responses. Find below some 

important information on the respondentsô demographics and responses: 

ǒ The majority of the participants fall in the youthful population. About 91.6% of the 

respondents are between the ages of 16 and 30 years. 6% are in the age range 31-45 

years. 2% are in the age range 45-60 years. 

ǒ 58.6% of the respondents are females, and 40.9% are males 

ǒ According to the responses, about half of them seldom order food online. 27.9% of 

the participants often order meals online. 5.6% order food online very often, while 

9.3% never order meals online.  

ǒ In assessing the average number of times people order food online in a week, about 

48.8% order food online once a week. 34.9% of the respondentsô order meals online 

2-4 times on average in a week. On average, 3.7% order online 5-7 times in a week 

and only one respondent orders meals online more than 7 times in a week. 12% said 

on average, they order meals online 0 times a week. 

ǒ To further understand usersô preferences when it comes to the method of ordering 

meals, about 51.2 % preferred ordering meals via phone calls, 50.7 % liked mobile 

apps, 14.9% chose websites, and 12.1% preferred ordering meals via the restaurantôs 

social media accounts 

ǒ In measuring the most important factors people consider when ordering food online, 

51.2% consider the price of food, 56.7% consider the price of delivery, 31.6% 

consider an easy-to-use platform, 27.4% consider the security of the system, and 

54.4% consider the speed at which orders are processed.  
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ǒ The survey asked whether people will use a standalone online restaurant food 

ordering system instead of popular delivery applications (such as UberEATS, Jumia 

food, Bolt food) that integrate several restaurants on their sites. 50.2% of the 

participants responded yes that they would use a restaurantôs online ordering system 

to order meals online. 37.2% selected maybe, and 12.6% selected no. 

ǒ To assess the preferred payment method for online food ordering systems, 79% of 

the respondents chose mobile money as their preferred payment method, 4.6% chose 

payment via bank cards, and about 16% selected physical cash. 

ǒ Online food ordering systems come with so many benefits. An open-ended question 

was asked in the survey to determine why people would opt to use these systems. 

Some of the reasons participants gave for ordering meals online include:  

1. It is convenient, fast, reliable and easily accessible 

2. Saves time and cost 

3. Laziness to cook, busy schedules, to avoid bad customer service 

4. Limit chances of getting covid-19  

Additionally, valuable insights were also obtained from the observations and 

interviews conducted. Find below some of the insights derived: 

ǒ Through observations at Kas Valley restaurant, it was noticed that there are 

relatively longer queues during peak hours in the restaurant, that is, between 2 pm 

to 5 pm, and customers have to wait longer than usual to receive their orders. 

ǒ From the semi-structured interviews, the restaurant manager mentioned that as 

orders are increasing and their business keeps expanding, they would want to have 



18  

  

 

an alternative system for food ordering in addition to the conventional method being 

used at the restaurant.  

ǒ Additionally, the restaurant manager highlighted that their business needs a single 

system that would integrate multiple aspects of restaurant management, such as 

online food ordering, onsite order processing and table reservation management. 

ǒ The restaurant manager also mentioned that it is difficult to check which days and 

times have been fully booked for reservations. Having a system to perform this 

particular task would be of tremendous help.  

2.5 Requirement Specification 

The requirements of the system are categorized into functional and non-functional 

requirements. These requirements were obtained through interactions with the restaurant 

owner and the results obtained from the data gathering process. 

2.5.1 Functional Requirements  

Functional requirements are the things the system should do. It defines what the system 

must do or not do and allows it to function as intended. Below are the functional 

requirements of the system: 

I. Functional requirements for Customer  

[FR01]: The login and signup functionality on the online system shall allow customers to 

register a new account or log into system with an existing account 

[FR02]: The e-commerce feature should enable customers to view the available dishes of 

the restaurant, place orders and make payments on the web application. 

[FR03]: The cart system shall allow customers to add a dish to the cart, update the quantity 

or remove dishes from the cart. 
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[FR04]: The Paystack API shall enable customers to make direct payments online for their 

orders via mobile money or debit cards. 

[FR05]: The table reservation system shall allow customers to make table reservations for 

a given occasion and time frame. 

[FR06]: The online system shall allow customers to view their orders and table reservations 

and delete this history if they wish.  

[FR07]: The search feature shall allow customers to find available dishes on the site 

[FR08]: The log out feature on the online system should allow customers log out of their 

accounts 

[FR09]: Alert and notification system should alert customers about the status of their orders 

using the Twilio API 

[FR10]: The customer shall be able to cancel an order or reservation. 

[FR11]: The buy now option shall allow the customer to buy a specific item immediately 

II.  Functional requirements for Restaurant 

[FR011]: The login system for the restaurant shall authenticate all admin logins 

[FR012]: The Chartjs plugin shall provide data visualization on the restaurantôs dashboard 

to enable them to view analytics on their orders and customers. 

[FR013]: The system shall allow the restaurant to maintain an online menu by enabling them 

to add, modify or delete a menu item. 

[FR014]: The restaurant shall be able to view and process all online orders from customers 

by updating the order status to pending, received, completed or cancelled. 
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[FR015]: The table reservation system shall allow the restaurant to manage reservations; 

check if a particular date and time have been fully booked, enter new reservations, modify 

or delete reservations.  

[FR016]: The customer management section of the restaurantôs dashboard shall enable the 

restaurant to add, delete and modify customer records as well as view staff details 

[FR017]: The admin system shall allow the restaurant to view all the website messages. 

[FR018]: The subscription section should enable users to manage subscribers and send 

newsletters to them via the PHPMailer library 

[FR019]: The search feature on the restaurantôs view shall allow the restaurant to search for 

orders and reservations relating to a particular date 

2.5.2 Non-Functional Requirements 

Non-functional requirements describe how a system should behave and what limits there 

are on the systemôs functionalities. Below are the non-functional requirements of the system 

under consideration: 

[NFR01] ï Usability: The application interface should be user-friendly so customers can 

navigate the application easily. 

[NFR02] - Security: The system should ensure confidentiality and authenticate customers 

before logging them into the system so that the customerôs data is secure and protected from 

outsiders.  

[NFR03] - Portability:  The online application should function appropriately on varying 

devices, be it mobile phones or P.C.s.  

[NFR04] - Maintainability: The system should be easy to maintain and upgrade to meet 

customersô changing needs.  
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[NFR05] - Availability: The online application should be readily available and accessible at 

a given point in time.  

[NFR06] - Data integrity: The system should ensure data accuracy and consistency. Data 

entered by the user as input must be validated, if necessary, before being sent for processing.  

2.6 Use Cases 

Use Case Scenario 1 

Ama is a student at Central University. She is famished, and she wants to get some pizza 

from her favourite restaurant, Kas Valley restaurant. However, Ama is exhausted and cannot 

travel to the restaurant to purchase her food. Ama wants to order her pizza remotely, make 

payment via mobile money and check the status of her order after purchase. 

Use Case Scenario 2 

Mr. Gyan, a businessman, wants to plan a little get together with some of his old colleagues 

from university. He is a regular customer at Kas Valley Restaurant, and he wishes to have 

the get-together there. However, there was a time when he booked a table reservation at the 

restaurant via a phone call, but they failed to capture some details of his request. Thus, he 

wants to secure the reservation in a manner that will have minimal human errors.  

Use Case Scenario 3 

Kas Valley Restaurant is receiving an increasing number of orders every day. The business 

wants to find alternative ways for customers to place their orders and make their reservations 

to reduce long queues, reduce pressure on staff and improve customer service. The 

restaurant wants to receive all these orders in a timely and orderly manner. However, to 

facilitate ordering using the internet, they need to find a way to get their menu available 

online and be able to make changes to the menu from their end as well.  
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2.7 Use Case Diagram  

A use case diagram is a behaviour diagram which visualizes the observable interactions 

between actors and the system under development. It shows system-user interactions and 

captures the requirements of the system. Concerning this project, the system is a web-based 

RMS. The actors in the system consist of the restaurant and its customers. Below is a use 

case diagram showing the actors, use-cases and interactions within the web-based RMS: 
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Figure 2.1: Use-case diagram 

2.7 CONCLUSION 

In this chapter, the requirement elicitation process was discussed in detail. Data was 

gathered through observations, semi-structured interviews, online surveys and literary 

analysis. Through this, a lot of insights were obtained, and the requirements of the system 

were redefined. This chapter went further to discuss the systemôs use cases with the aid of 

a use case diagram. 
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Chapter 3:  System Design and Architecture 

3.1 Overview 

The system design of this web-based restaurant application entails a breakdown of the 

interfaces, components and architecture of the application to ensure that it satisfies the 

specific needs and meets the userôs requirements. To give an overview of the system 

design, unified modelling language (UML) diagrams and other architectural diagrams will 

be used to visually represent and express the information in the systemôs structure. The 

system will be described both structurally and behaviorally with the help of graphical 

notation. Also, the modules and layers in the application are discussed in this chapter.  

3.1.1 Assumptions and Constraints 

ǒ Users of the system have access to internet connectivity 

ǒ There is a set number of restaurant staff to be registered on the system by the system 

developer 

3.2 System Architecture and Design 

System architecture involves the high-level structure and design of software system 

abstraction. The 4+1 architectural view model will be used to illustrate the system 

architecture of the RMS. This model is used to describe the architecture of a software 

system using several concurrent views. These views are the logical view, development 

view, process view and physical view.  

3.2.1 Logical View (Class Diagram) 

This view shows the key abstractions and components in a system and their interactions. 

Examples of such abstractions include objects and classes. A class diagram and a sequence 

diagram will be used to represent the logical view of the RMS. A class diagram maps out 

the structure of a particular system by modelling its classes, attributes, operations, and 
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relationships between objects. A sequence diagram on the other hand is an interaction 

diagram that describes how operations are carried out in a system and the order in which 

they are carried out. It shows the interactions between objects, including the messages 

exchanged between them and the order in which they are exchanged. Find below the class 

diagram and sequence diagram for the restaurant management system:  

 

Figure 3.1: Class diagram 
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Figure 3.2: Sequence diagram for customer - Food ordering process 
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3.2.2 Process View (Activity Diagram) 

This view shows the processes in the system at runtime and the communication that exists 

amongst the processes. An activity diagram will be used to illustrate this view. An activity 

diagram is a behavioural diagram that shows the workflow from a start point to a finish 

point detailing the various decision paths that exist while the activity is being executed. 

For clarity, there are two separate activity diagrams: one showing the customerôs activities 

and the other showing the restaurantôs actions.  

 

 

Figure 3.3: Activity diagram for customer  
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Figure 3.4: Activity diagram for restaurant administrator 

 

3.2.3 Development View (Layered Architecture) 

The development view focuses on the software module organization in the software 

development environment. It looks at how the system is decomposed for development. The 

layered architectural pattern will be used to illustrate the development view of the RMS. 

The layered architecture is also known as an n-tier architecture, where the tiers represent 

the layers of the system. This architecture comprises several separate horizontal layers that 

function together as a single software unit. This architecture is being used because it 

supports the incremental development of subsystems in layers, and this is in line with the 

software development methodology (Agile development) being used for this project.  
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There are three layers in the layered architecture pattern for this RMS. These are 

the presentation layer, the application layer and the database layer. The presentation layer 

is the front-end base, the user interface that the users directly interact with or have access 

to. The application layer hosts the backend code base, the business logic that processes 

requests from the presentation layer. It also acts as a medium for interaction between the 

presentation and database layer. The database layer stores the persistent data and supplies 

it to other layers when the need arises. Below is the 3-layered architecture of the system: 

 

Figure 3.5:  3-layered architecture diagram 

 

3.2.4 Entity Relationship (ER) Diagram 

An E.R. diagram would be used to get a better and more detailed visualization of the 

database layer of the RMS. E.R. diagrams are graphical representations that show the 

relationships between entities, such as people and objects, within a system. It serves as the 

foundation for a relational database as it shows the complete logical structure of the 

database. Below is an E.R. diagram for the web-based RMS in this project:  
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Figure 3.6: Entity relationship diagram 

 

3.2.5 Physical View (Client-Server Architecture) 

The physical view shows the system hardware, including the developed software 

applicationôs configuration and deployment. A client-server architecture diagram will be 

used to show the physical view of the RMS. This architecture model describes how a server 

provides services to one or more clients. The clients, in this case, are client devices such as 

desktop computers, laptops or mobile phones on which, for instance, a customer might 
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want to place an order. In addition, some of the servers that will be responding to such 

requests by the client include the web server, application server and database server. After 

development, the system will be hosted using web hosting service providers, and these 

providers have the servers needed to deploy web applications. Below is a diagram of the 

client-server architecture:   

 

Figure 3.7: Client-server architecture diagram 

 

3.3 Modules in the System 

1. Payment module: This module is responsible for initiating and processing the 

payment transaction of the customerôs orders. It uses Paystack API to support 

payment via mobile money and debit cards. Once a customer opts to pay for their 

order via mobile cash or debit card on the application, the payment module presents 

a Paystack dialogue box to the user for their mobile number or account number to 

complete the payment process.  

2. Cart module: This module is responsible for carrying out all cart-related 

functionalities. This includes adding an item to the cart, updating the quantity of an 

item in the cart, deleting an item from the cart or emptying the cart. This module 
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uses Ajax to communicate with the server asynchronously to prevent the web page 

from reloading  

3. Product management module: This module is responsible for presenting menu 

items to the customers and allowing the restaurant to manage these items. It enables 

the admin to add a new product and update or delete an existing product. Also, the 

module allows for products to be grouped into menu categories. The module also 

displays all the products to customers for them to shop. 

4. Graph module: This module is responsible for displaying graphs on the admin 

system. It uses chart.js to feed data from the database to the chart and display it on 

the user interface of the admin side of the application. 

5. Customer module: This module is responsible for handling the customer data in 

the system. It manages customer registration and signup. It also enables the admin 

to add a new customer, delete or update information on existing customers 

6. Reservation module: This module is responsible for handling reservation 

management. It enables the customer to place an online reservation or cancel an 

already made reservation. The admin can also enter a reservation from their side of 

the system. This module also checks whether a day or time is fully booked before 

placing the reservation. All reservations made are displayed on the admin system.  

7. Order management module: This module is responsible for handling order 

management. All orders made both online and by the restaurant are displayed on 

the admin side of the system. Using this module, the admin can change an orderôs 

status, cancel, update or delete the order.  
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8. Notification module: This module is responsible for alerting customers about the 

status of their orders. It uses the Twilio SMS API to send text messages from the 

web application to the customer.  

9. Email module: This module handles email processes on the web application. Using 

PHPMailer, the admin can email the restaurantôs news subscribers with relevant 

information.  

3.4 Conclusion 

This chapter discusses the architecture and design of the proposed system. UML 

diagrams and graphical representations were used to show the logical view, development 

view, process view and physical view of the web-based RMS. The chapter ends with brief 

explanations of the modules in the RMS. 
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Chapter 4: Implementation 

4.1 Overview 

This chapter outlines the development of the application and the tools and resources used 

in the development phase. It provides details on frameworks, libraries and programming 

languages utilized in implementing the system. Additionally, this chapter discusses the 

implementation techniques used. 

4.2 Tools and Technologies 

Several tools and technologies were used in implementing the web-based RMS. This 

includes libraries, frameworks, APIs and several other technologies. For clarity, the tools 

have been categorized into four groups: Front-end, Back-end, Database and Other Tools.  

4.2.1 Front-end Tools 

These are essentially tools used to develop the front-end interface of the system. The front-

end tools are HTML, CSS, JavaScript, Jquery and Bootstrap. Below is a brief explanation 

of each:  

1. HTML  

HTML is a standard markup language used to structure a web page and its content [26]. It 

is the foundation of a web page, and it is primarily used in web development, internet 

navigation, and web documentation.  

2. CSS  

CSS is a style sheet language used to describe the presentation of a document written in a 

markup language such as HTML [27]. Thus, CSS adds style (such as fonts, layouts and 

colour) to web pages to look more presentable. 
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3. JavaScript 

JavaScript is a lightweight, object-oriented programming language and the most popular 

scripting language for web pages [28]. It is used for adding interactive behaviour on web 

pages and controlling the dynamic behavior of these web pages.  

4. Bootstrap 

Bootstrap is a front-end library and an open-source CSS framework aimed at designing 

responsive mobile-first websites [29]. It has HTML and CSS-based design templates for 

forms, navigation, buttons, other interface icons, and optional JavaScript plugins.  

5. JQuery 

JQuery is a JavaScript library that makes JavaScript programming relatively easier and 

simpler. It does this by providing an easy-to-use and cross-platform API that simplifies 

JavaScript processes such as HTML document traversal, event handling, CSS animation 

and Ajax [30]  

4.2.2 Backend Tools 

These are tools used for the backend development of the system. This includes server-side 

management, handling and processing incoming user requests, storing and updating 

records in the database, and accessing them. The primary backend technology for achieving 

these purposes in the web-based RMS is PHP ((Hypertext Preprocessor). 

PHP: PHP is an interpreted object-oriented server scripting language purposely for 

developing interactive and dynamic web applications [31]. It creates dynamic pages that 

interact with the database and supports program execution on the server-side. 
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4.2.3 Database layer Tools 

These are technologies used for the database layer, which acts as the persistent storage unit 

of the web application. In this project, MySQL is used as the database management system 

for the proposed application  

MySQL : It is an open-source relational database management system (DBMS) on SQL 

(Structured Query Language) [32]. MySQL databases can easily be connected to PHP, thus 

making it easier to work with the two technologies. Also, MySQL is mainly used in web 

application development, making it a better option for this project. 

4.2.4 Other Tools, Libraries and Technologies 

Twilio SMS API: This is an API for sending and receiving text or SMS messages. It allows 

you to track the delivery of sent messages and retrieve message history. In this project, the 

Twilio API sends alerts and notifications to a customer about their order or reservation 

status.  

Paystack API 

Paystack API is an API that enables an application to accept payments from cards, mobile 

money accounts, and banks. It is used to make monetary transfers on an application. This 

API also verifies phone numbers and bank accounts or Bank Verification Numbers [33]. 

In the web-based RMS, Paystack is used to implement the payment module in the system.  

SweetAlert 

It is a JavaScript library, and it is a responsive and easily customizable replacement for 

JavaScript popup boxes. In this project, SweetAlert is used to provide feedback to users to 

let them know if an action performed was successful.  
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PhpMailer  

This is a code library for sending emails safely and efficiently through a web server using 

PHP [34]. It has SMTP support and transfers emails without a local mail server. It also 

validates email addresses automatically and allows for the inclusion of attachments. 

PHPMailer is used in the proposed system to send emails to customers.  

Chart.js 

Chart.js is an open-source JavaScript library for data visualization, and it comes with eight 

in-built chart types, including scatter plot, bubble, bar, line, radar, polar and pie(doughnut) 

[35]. In this project, Chart.js is used to create the graphs in the web-based RMS. 

Ajax (Asynchronous JavaScript and XML) 

Ajax is a mechanism that uses inter-related web technologies including JavaScript, DOM, 

XML, HTML/XHTML, CSS and XMLHttpRequest to allow web applications to send and 

receive data from the server without reloading the web page [36]. Thus, it makes web 

applications faster and more responsive to user actions since it allows for quick and 

incremental updates to the user interface without reloading the entire web browser. In this 

project, Ajax is used in the implementation of the cart functionalities (adding, deleting, and 

updating quantity in the cart) 

JSON (JavaScript Object Notation)  

It is a text format based on a collection of name/value pairs, and it is used for storing and 

transporting data, especially when data is sent from a server to a web page [37]. In this 

project, JSON is used for packaging information in the Ajax model.  

Apache Xampp Server:  XAMPP is an open-source, cross-platform web server from 

Apache distributions. It consists of an Apache HTTP server, an interpreter for different 

programming languages like PHP and Perl, and database management systems like 
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MariaDB and MySQL [38]. In this project, xampp is used for the local development of the 

web-based RMS. 

PhpMyAdmin: An open-source administration tool for MySQL and MariaDB written in 

PHP [39].  PhpMyAdmin is used to manage the database in this project.  

000webhost: This is a free web-hosting site that comes with a cPanel, and it supports PHP 

and MySQL. 000webhost is used to deploy the web-based RMS in this project. 

4.4 User interface and functionality  

This subsection will discuss the implementation of the various user interfaces in the system. 

The user interfaces are separated into two categories: Customer pages and Restaurant 

Admin pages. Also, snippets of some aspects of the code are included in this section. 

4.4.1 Customer Pages  

These are the user interfaces or web pages related to customer actions on the system. This 

includes the signup page, login page, order page, and cart page,  to mention a few. Below 

is a detailed explanation of the pages on the customer side of the system: 

1. Landing Page  

The page also shows the various meal categories, with each category containing a link to 

another page that will display all the products in that category. The page has a navigation 

panel showing the number of items in the cart and a search bar to look for meals. There is 

also a footer with a section where new users can subscribe to the restaurantôs content. 

Below is an image of the landing page for the customer:  
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Figure 4.1: Landing page of customer-side of the application 
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2. Shopping page 

This page implements a cart system where customers can either add, update an 

itemôs quantity, or delete an item from the cart. There is a mini-cart feature on this page 

that supports cart functionalities. Ajax is used in adding, deleting, and updating the cart so 

that the webpage does not have to reload every time the user performs an action. This page 

shows all the menu items available for order, and for each item, there is the option to add 

to the cart or view product details, where you can then add to the cart or buy immediately. 

Also, there is a navigation menu of all the product categories of the restaurantôs dishes. 

Below is the shopping page:  

 

Figure 4.2: Shopping Page  
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Figure 4.3: View of the mini cart on the shopping page 

3. Product-Detail Page 

This page allows the user to view the details of a particular menu item. You can then add 

to the cart or purchase immediately by clicking the ñbuy nowò option on this page. Below 

is an image of this page: 

 

Figure 4.4: Details of menu item page  

 

 

 


























































































