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Abstract

In response to the recent advameatin technologyand its tremendouisnpact
many businessdsaveintegratel technological tools intaheir businessoperations.The
food industry is no exceptioin theglobalfood industry, technology has made it possible
to improve food services, increase customer satisfaction and maximize business returns.
There have been changes such as thefabiftconventional paper ordering at restaurants
to online preordering of mealshrough the interneDevelopmentsn restaurant software
and POS technologies haaéso aided restaurants in providing better services to their
customers. Howevethe Ghanaian food industry has not taken full advantage of the
emerging technologies to tmize its operationsThe fewrestaurantshat have adopted
restauransoftware have their applicatiofimited to POStransactions or strictly online
food ordering systemdhe applications do not include sormere aspectsf restaurant
operations,suchas table reservation management, customer data managemerd,
commerce integratiohe lack of a centralized system to handle all these related aspects
of the restauradt operationgeads todata inconsistency and redundancy issiteslso
makes itdifficult for management to analyze their businesa éh@causé is not stored in
one location but scattered across different uAilsheseaffect the restaurais efficiency
and profitability levels in the long run.

In an attempt to enhance the &tfiacy of restaurant businesses in Ghana, this paper
proposes a webased restaurant management system for Kas Valley Restdocaitd
in the Oyibitownship of Accra, Ghana. €system will enable the restaurant to receive
orders and payments online, pess irperson orders, manage table reservations and
customer dataand view analytics on their salesll these functionalities on a single
application would ensure datantegrity, minimize data redundangyfoster industry

innovation, and significartly improve therestaurarte overall efficiency Additionally,



using such software in a restaurammtributes to the Sustainable Development Goal (SDG)
9: fBuild resilient infrastructure, promote sustainable industrialization and foster
innovatioro. In this re@rd,the restaurant management system ailhanceaechnological

innovationin the restauranhdustry, hence increasingroductivity levels.
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Chapter 1: Introduction

1.1 Background

Technology has become a central element in most business operations @ today
fastpaced economy. Various industries, including the food industry, utilize innovative
technologicakystems 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 C&Mthe need for online
food systems became more evident due to the temporary shutdown of restaurants and the
lack of inperson customers. Several restaurants went out of business because they did not
have alternative systems to support their business operations. Most restaerfatedcr
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-haittgén notes, manual filing
systems and reminders are not very efficient. These systems afgedstieg and prone to

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

Additionally, most restaurant software are limitedP@Sfunctionalities and may
not include other aspects of the restaumnperations such as table reservation
management, customer data management andmenerce integration. Kas Valley
Restaurant requires a centralized management system to promote the réstdticaarcy
and ensure data consistency in their records. They need a single application that will enable
them to process online and-person orders, accept online payments, manage table
reservations and customer data, and view analytics on their Badstevelopment of such
a system would contribute to the Sustainable Development GoéB8id resilient

infrastructure, promote sustainable industrialization and foster innogation



1.2 Problem Statement

In the last couple of years,akValley Restauranhas 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 curyergteives all orders via walks, 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 froim avels,
which has a dire efféamn customer service. Ordering via phone call can sometimes be
frustrating for both customers and the restayrasthe process can be affected by a bad
network reception. Also, customers sometimes have to wait when the ressaathiine

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

Also, Kas Valleys recordkeeping system is poor as they do not have a centralized
platform for maintaining their recordshis poses challenges whganeraing analytics on
their sales and orders as thegnnot effectively trackhese data records. Additionally, the
business hadifficulty keeping track of table reservations and quickly determining which
days and times have been fully booked. They manually have to check thedsréaor
perform this task which is timeonsuming and quite tedious. In one way or the other, all
these management issues have slowed down the restam@eriations and led to decreased

customer satisfaction.

1.3 Aim

The project aims to develop a wbhsedrestaurant management system tiaailitates
online and irperson meal ordering in Kas Valley restaurdifte application willact asa
centralized system for maintaining their recoidsluding customer datd he system also
aims tosupport tablereservation management and supply actionable business insights

through data analytics on the busirissales.

2



1.4 Project Objectives

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

1. Enable customers to place orders via the restasnaabsite

2. Enable the restaurant to receive and process bgtérgon 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 worldwidieprovidesfood servicesvherecustomers
can order and eat meals. As a labmtensive industry, igives individuals numerous job
opportunities, thus cutting down the unemployment rate [1]. The restaurant industry
constitutes a large part of the hospitality seaod their production of commercial meals
contributes immensely to the tourism sector [2].dfering local cuisines and rich food

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

Additionally, the restaurant industry is one of the highest contributors to a@ation
Gross Domestic Product (GDP). In 208hands hotel and restaurant industry contributed
around 3.9 billion Ghanaian cedis (GH approximately 640.9 million dollars, to the
countrys GDP [3]. Nevertheless, this amount showed a significant decrease compared to
the figures from the previous ymaThis decline is possibly due to the devastating impacts

of the COVID-19 pandemic on theountry B]. Since 2014, there has been an increasing



rate in the contributions of the restaurant and hotel industry to Gh&iaP, with a peak

of nearly six billon GHC recorded in 2019, which is about 985.8 million dollars. However,
the emergence dhe COVID-19 pandemic brought about a massive blow to the restaurant
industry. Their serviceswvere affected, resultingn a decline in their contributions to the

countyG 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 anal gengion
towards public places, difie customers reduced drasticaliithe yearoveryear change
of seated diners in restaurants worldwide, compared to 2019, was 30 percent on February
20, 2022 [4]. Many restaurants have shut down permanently orteng from the period
COVID-19 set in. For instance, according to the National Restaurant Assoclagéy), (

17% of Americanrestaurants, which is more than 110000 establishments, have closed
permanently or longerm since the onset of the pandemic [5]. Hesvethe 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@Bdsystems [7].

In this era of modernization, technological innovations have empowered many
businesses, and the restaurant industry is not an excepéonnology in the restaurant
industry is not only transforming the traditional aspects ofdeivie dinein 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]. Soofieghe notable trends in technology
utilization at restaurants include online and mobile ordering, contactless payments, online

table reservation booking,.R. codes for paymegtandPOS systems, to mention a fetw.



restauranmanagemensgystemis acollective term for software and applications that aid in
streamlining food business operations to boost product demand in the restenapcdme
in different forms and provide varying functionalities depending on the needs and

requirements that the restanraeeds the application to fulfil.

RMS is now a substitute for traditional restaurant managenri@et latter is not
robust enough and comes with several limitations, such as its heavy reliance on human effort
since everything is done manually. RMS hasnbdeveloped to minimize humdrased
errors and increase efficiency andstieecome 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 impso&ccurate 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 RMSifdated the operations management, increased sales and

provided service efficiency [10].

Thus, in todags 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 stagrant 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) restauant systems, POS systems, Radio Frequémitification RFID)



based restaurant applications, and online ordering and management systems(mobile and

web-based).

1.6.1 PDABased Restaurant Applications

Some restaurants have adopted wireless ordering systeofs as Personal Digital
Assistants (PDAJo replace the traditional way of taking ordersh handwritten notes.

PDAs are portable hartkld computing devices that can store, retrieve and exchange
information with other devices. They are used in restatsrto coordinate food ordering
which increases efficiency by saving time, improving customer service and reducing human
errors [12]. In a research paper, a RBa#sed food ordering system was developed using a
clientserver architecture and wireless corthgty between the PDA client and a web
server [13]. In the proposed system, orders are taken by ticking the menu on tHENBERA
orders are directly transferred to the server in the kitches eliminating the task of taking

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

In another paper, the authors integrated wireless communication argeweles
technologies to implement a wireless food ordering system [14]. The proposed system
functions through desktop P.<Cand 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 orderplaced through the PDA are reflected on the restaisrén€. 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 mamagemes
with several limitations. The PDA system can increase the rest@&aseapenditures 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 ismtsatconstantly



recharging PDA batteries would be a drawback for busad&2]. Also, the user interface

of the PDA system is not us@rendly as it dominantly consists of textual information [15].
PDAs can also spreadfectiousdiseases as these dms are to be shared with public
customers. Finally, it does not support realtime feedback between the customer and the

restaurant [16].

1.6.2. POSBased RMS

A POS application is point-of-salesystem that processes transactimasleat 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 costorimgys
experiences [17]. The proposed solution used a chip anthteifigent card system to
prevent credit card fraud on the PG#iwever, the limitation of this systeiw that, during

peak hours where there are a lot of orders coming in, there are long,queicbéncreases

the customds waiting time leading to decreased customer satisfactioh. 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].

1.6.3Radio Frequency ldentification (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 realtanlt is also widely used in the area of inventory tracking. In a
research paper, an RFliased RMS was designed using openrce technologies,
including python and Raspberry Pi [19]. The proposed system enables customers to select

and scan their desirddod items. Also, the identification of food items and payment was

7



done via RFID.Each food item is marked using RFID tags in the systemd the total
amount of the custom@rorder is deducted automatically from their digital wallet. Another
research pay developed an RFHDased RMS callediFastWaiterd to improve order
taking and dispatch [20]. The proposed system integrates an RFID module using Arduino,
which enables direct payment of a custa@m@rder using an RFID card. Though RFID
based systems ahelpful in ordertaking, they do not support ordering from outside of the
restaurantthat 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 werevgloped to overcome some of the limitations in the
earlier systems discussed. This system allows customers to place orders via the internet.
Customerganplace orders online from wherever they are, complete payment and pick up
their meals or have them ldeered. 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 dabour coss.

1.6.4.1 Mobile Application Based Approach

Liyanage [21] designed a smart restaurant management and ordering system called
AFoodyd. Foody is a mobile application that allows the customer to choose the menu
according to their taste in a minimm 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 restduegap 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 apegrates 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 custoerts personal special needs, including allergies, health corglition
diet, culture, religion, andislikes R3]. The PMR mobile application communicates with
the PMR server over a Wi network in this proposed system. This system primarily aimed

to closethe gap between customer needs and satisfaction.

One major setback of mobileased 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 Webbased 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 emenu. The proposed system helps the administrator to have a clear tdea as
when and which food items are preferred more on atakapy 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 welbased ordering system was prepd to enable customers
place orders for food and beverages in a restaurant [25]. This proposed system comes with
a QR. functionality which would be easy to uswinly for mobile users. Dinén customers
can place their orders by scanning the Q.R. colde plrpose 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 supportsparsonmeal ordering Customers who

want to order in the convenience oéithhomes or location would not be able to do so.
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In general, these webased 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 customea denagement. Additionally, the systems have
no data visualization technigsi¢o enable the restaurant to obtain insights about their

business and make informed decisions.

1.7 Proposed System and Benefits

The proposed project is a welsed restaurant anagement 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 ifperson orders and table reservasioThis 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 alswallthe restaurant to manage their data records,
including data on customers and orders. Additionally, this system provides data
visualization and analytics on the restau@mstles and customers to help them make more

informed business decisions.

This RMS will significantly benefiboth 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 retenti@s Valley restaurant will save labour costs,
enhance business productivity, and improve its customer services using tmseeb

RMS.

1.8 Conclusion

In summary, this chapter cogghe problenthis project seeks to achieveintroduces the

software to be developed, a whfisedrestauranimanagemet system.The chaptealso
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coves the aim and objectives of the projeitte literature review and sonrelatedworks.

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 ispafost
importance as itdetaiskh e user 6 s ¢he gysamtrairententdhis cnapter
also outlines the data gathering process and the results obtginatly, this chapter

discusses the use cases of the proposed system with theaaiseofase diagram.

2.1.1 Project Scope

This project consists of developing a useented we-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,
primariy the youth andthe working population. The proposed &% in this project
integrates an-eommerce platform in a web application to enable customesate and
modify their orders easilyAlso, this projecuses an Application Programming Interface
(API) called Paystack, whichill facilitate direct onlinegpayment 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. AISHSa
messaging API called Twilio would be used to send alerts and notifications to customers

when their orders have beprocessed

Thi s pr o) goedbeéeyendsntine fop@fdering to provide the restaurant with
an admin dashboard from wh they can proess 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 restamr@dashboardilso, a library called
PHPMailer would be used sendemails 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 us@ariented system. Interviews, online surveys and observations were
used in the dta gathering process. User testing and acceptance tests are also performed to
ensure that the final product meets user expectations. In terms of project canstenat

would be no financial costsincurred throughout the implementation of the project.
However, there is a time constraint as the project spans the entire fall semestéi@bout

months) and the project is scheduled to end on May2022

2.2 Software Methodology

The success of every project depends on the approach adopted durifegithe of the
project. The methodology adopted for this project was the Agile Methodology approach.
The Agile Methodologyuses iterative or incremental methodsd factors customer
involvement to enable teams to develop-faeted prototypes until the ihproduct is fully
developed. The primary stakeholders, Kas Valley Restaurant, desired to partake in close
collaboration and be included throughout the development of the proposed Bysten

the value building as the project unfolds and provide periegidback 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 y st e md sentswerg oot clearty defined and were
subject to change depending on the restadganiggestions and results obtained from the
data gathering process. Agile development is most suitable for this because it allows for

some flexibility in requirement moddation.

2.3 Stakeholders and Description

The main stakeholders of this project are grouped into two. These are
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0 The restaurant: The restaurant staff or ownitrbe the system administrator. They
have access to internet connectivity and are also teajioally inclined enough to

manage the system.

0 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 gatheriragnd analyzig datato 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 ftata gathering in this project include
observation, interviews, online surveys and literary analysis. Both qualitative and
guantitative data were obtained at the end of the process. Below is a brief description of

how each data collection technique wppled:

|. Observations

Observations a way of gathering data by studying or watching behavior of individuals,
events and interactions as they occur in their natural setting. Specifibalproject used
structured observationand it involves collecting data per a gtefined schedule.
Observations were made at Kas Valley restaurant to study how the restaurant receives and
processes customer orders as they occur. This approablemeiidbecause it gave direct
access to theesearch phenomena. Also, observations do not require pe@ptactive
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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interpretéion, potentially leadingo a personal viewpoint of the scenaradher than an

objective interpretation.

Il. Interviews

Interviews are used to gather qualitative daiad it involves a onenone direct
engagement with individual participants. In tpi®ject, semstructured interviews were

used to obtain data from the restaurant staff. With-stmctured interviews, the researcher
prepares a set of planned questions to ask participdatsever,there is the freedom to
modify the wording or order dhe questions oask additional questions that may pop up.
Usingthis approach, the restaurant owner and some staff were asked a couple of questions
regarding ordetaking, table reservatioand data storag€his approach was advantageous

as it presentithe opportunity to ask followp questions and obtain inputs in desired detail.

[ll. Online Surveys

Online surveys were also used to gather data from the general public on their
thoughts and expectations of online femdering systemsAn online survg was used
becausat is the most coseffective and convenient approach as it guarantde®aler
reach of people with minimum required resourc&svey questions were developed and
disseminated using the internet to obtain responses from peopletopithender study. It
included several clogeended questions and a few opamded questions. The survey was
done using Google forms, and the results were collected and anbiy#ee softwrethus

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 wagatheredby reviewing literature and existing solutions in
restaurant management systeiitsis approacls more of a formal data collection process

where data isollecied 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 inbrmation on theespondentdemographics and responses:

O«

O«

O«

The majority of the participants fall in the youthful population. About 91.6% of the
respondents are between the ages @80 years6% are in the age range-35

years. 2% are in the age rarge60 years.

58.6% of the respondents are femada®l 40.9% are males

According to the responses, about half of tremtdomorder food online. 27.9% of
the participant®ftenorder meals online. 5.6% order food onlirery oftenwhile

9.3%neverorder mals online.

In assessing the average number of times people order food online in a week, about
48.8% order food onlinencea week. 34.9% of theespondent®order meals online

2-4 timeson average in a week. On average, 3.7% order oblihemesin a week

and only one respondent orders meals omtinoee than 7 times a week. 12% said

on average, they order meals onlihemesa week.

To further understand usénsreferences when it comes to the method of ordering
meals, about 51.2 % preferred ordgrmeals vigphone calls50.7 %liked mobile
apps 14.9%chosewebsitesand 12.1% prefeedordering meals via the restaur@nt

social media accounts

In measuring the most important factors people consider when ordering food online,
51.2% considerthe prce of food, 56.7%considerthe price of delivery, 31.6%
consideran easyto-use platform, 27.4%onsider thesecurity of the system, and

54.4%considerthe speed at which orders are processed.
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0

O«

The survey asked whether people will use a standalone omgtaurant food
ordering system instead of popular delivery applications (such as UberEATS, Jumia
food, Bolt food) that integrate several restaurants on their. $&2% of the
participants respondagksthat they vould use a restaura@stonline ordering system

to order meals online. 37.2%glectednaybe and 12.6%selectedco.

To assess the preferred payment mefiooadnline food ordering systems, 79% of
the respondents chos®bile monews their preferred payment method, 4.6% chose

payment viabank cardsand about 16%electeghysical cash

Online food ordering systems come with so many ben@ifit@perended question
was asked in the survey determinewhy people wuld opt touse thessystens.

Some of the reasons participantsgéw ordering meals online include:

1. Itis 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 cowd9

Additionally, valuable insights were alsobtained from the observations and

interviews conducted. Find below some of the insights derived:

0

O«

Through observations at Kas Valley restaurant, it was noticedthiea¢ are
relatively longer queues during peak hours in the restaurant, that is, between 2

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

From the semstructured interviews, the restaurant manager mentioned that as

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

17



an alternativeystentor food ordering in addition to the conventional method being

used at the restaurant.

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

O«

system that would integrate multiple aspects of restaurant managememnas

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

0 The restaurant manager also mentioned that it is difioutheck which days and
times have been fully booked for reservationaviHg a system to perform this

particulartask would be of tremendous help.
2.5 Requirement Specification

The requirements of the system are categorized into functional andumcdional
requirements. These requirements were obtained through interactions with the restaurant

owner and the resultdbtained 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 to function as intended. Below are the functional

requirement®f the system:
I.  Functional requirements for Customer

[FRO1]: 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

[FRO2]: The ecommerce feature shou@hablecustomers to view the available dishes of

the restaurant, place orders and make paywenthe web application.

[FRO3]: The cart system shall allow customers to add a digtetmart, update the quantity

or remove disbsfrom the cart.
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[FRO4]: The PaystacAPI shall enable customers to make direct payswamiine for their

orders via mobile money or debit cards.

[FRO5]: The table reservation system shall allow customers to make table reservations for

a given occasion and time frame.

[FROG6]: The online system shall allow customers to view their orders and table reservations

and delete this history if they wish.
[FRO7]: The search feature shall allow custontefsnd available dishes on the site

[FRO8]: The log out feature on the amdi system should allow customers tmg of their

accounts

[FRO9]: 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]: Thebuy now option shall allow the customer to buy a specific item immediately
Il. Functional requirements for Restaurant

[FRO11]: The login system for the restaurant shall authenticate all admin logins

[FRO12]: The Chartjs plugin shall provide data visualizatarthe restauraé dashboard

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

[FRO13]: The system shall allow the restaurant to maintain an online menu by enabling them

to add, modify or delete a menu item.

[FRO14]: The restaurant shall bble to view and process all online orders from customers

by updating therder statuso pending, received, completed or cdfexk

19



[FRO15]: The table reservation system shall allow the restaurant to manage reservations;
check if a particular date and gnhave been fully booked, enter new reservations, modify

or delete reservations.

[FRO16]: The customer management section of the restéigaghboard shall enable the

restaurant to add, delete and modify customer records as well as view staff details
[FRO17]: The admin system shall allow the restaut@niew all the website messages

[FRO18]: The subscription section should enable userasanage subscribers and send

newsletters to them via the PHPMailer library

[FRO19]: The search feature on the rasaats view shall allow the restauraotsearch for

orders and reservations relating to a particular date

2.5.2 NonFunctional Requirements
Non-functional requirements describe how a system should behave and what limits there
are on the syste@m functioralities. Below are the nefunctional requirements of the system

under consideration:

[NFRO1] 1 Usability: Theapplication interfaceshould be usefriendly so customers can

navigate the application easily.

[NFROZ2] - Security: The system should ensure ateritiality and authenticate customers
before logging them into the system so that the custsrdata is secure and protected from

outsiders.

[NFRO3] - Portability: The online application should functiappropriatey on varying

devicesbe it mobile plnes or ECs.

[NFRO4] - Maintainability: The system should be easy to maintain and upgrade to meet

customersd schanging need
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[NFRO5] - Availability: The online application should be readily available and accessible at

a given point in time.

[NFRO6] - Data integrity: The system shoutsisure 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. Shéaimished,and she wants to get some pizza
from her favarrite 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 clehe status of her order after purchase.

Use Case Scenario 2

Mr. Gyan, abusinessmarwants to plan a little get together with some of his old colleagues
from university. He is a regular customer at Kas VaRegtaurantand he wishes to have
the gettogether there. However, there was a timemiieebooked a table reservation at the
restaurant via a phoreall, but they failed to capture some details of his request. Thus, he

wants tosecurehe reservatioim a manner that will ha/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 staffi@prove 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 andbe able to make changes to thenu from their end as well.
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2.7 Use Case Diagram

A use case diagram is a behawialiagram which visualizes the observable interactions
between actors and the system under development. It shows s\ssteimteractions and
captures the requirementstbé systemConcerninghis project, the system is a wbhsed
RMS. The actors in the system consist of the restaurantsacustomers. Below is a use

case diagram showing the actors,-aases and interactions within the wedised RMS:
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Figure 2.1: Us-case diagram

2.7 CONCLUSION

In this chapter, the requirement elicitation process was discussed in detail. Data was
gathered through observations, seatnuctured interviews, online surveys and literary
analysis. Through this, a lot of insights wet#ained.and the requirements of the system

were redefined. This chapter went furthedtdo s cuss the systembs us

a usecase diagram.
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Chapter 3: System Design and Architecture

3.1 Overview

The system design of this wdlased restaant application entails a breakdown of the
interfaces, components and architecture of the application to ensure that it satisfies the
specific needs and meets thes er 6 s r eTw wiveraa overmigwsof the system

design, unified modelling languageNIl) diagrams and other architectural diagrams will

be used to visually represent and express the information iryteetse mé s . Thed r uct ur
system will be described both structurally and behaviorally with the help of graphical

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

3.1.1 Assumptions and Constraints

Users of the system have access to internet connectivity

O«

O«

There is ast number of restaurant staff to be registered on the system by the system

developer

3.2 System Architecture and Design

System architecture involves the hilglvel structure and design of software system
abstraction.The 4+1 architectural view model will besed toillustrate the system
architecture of th&RMS. This model is used to describeetarchitecture of a software
system using several concurrent views. These veawshe 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 systktines interactions.
Examples of such abstractions include objects and classésss diagram and a sequence
diagram will be usetb represent the logical view of the RM& class diagram maps out

the structure of a particular system by mtdg 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 outt shows the interactiondetween objectsincluding the messages
exchanged between them &ahé order in which they are exchanged. Find below the class

diagram and sequence diagram for the restaurant management system:

| vicCategen e, in- Free Edition Menu_item Cart Person
-name: string -name: string -id:int - name: string
-price: float -price: float -date_created : date - contact : string
-id: int -id: int -items : string -address : string

= - 0. 1 . = =
+get_item():string 1 pags_ 0. +get_item():string has -total_cost : float +get_details(): string
+delete_item(): bool | +delete_item(). bool +add() : void
+add_item(): bool +add_item(): bool +empty() : boolean
+remove(): boolean

=

A

contains has
1 1
Order Customer
-order_id : ||:1l_ : -email: 5Ir|n_g : PHiPMaier
-customer_id: int -password : siring
ChartJS -total_amount : float | ; - ;| Hd:int
-date: date +yerify_login()
-- S = makes’ e | - = = == = = .
[Gmmmmmmmmmnn +create_order(). void +signout()
+cancel_order(). bool
+order_status(): string

= .

Twilio SMS API

—

Pay Stack APl

A,
¥
pmmmmmmm e —m

-

fisual Paradigm Online Free Edition

Figure 3.1: Class diagram
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3.2.2 Process View (Activity Diagram)

This view showshe processes in the system at runtimethaccommunication that exists

amongst the processds activity diagram will be uset illustratethis view. An activity

diagram is a behawvmal 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 actidiggramsone showingtheus o mer 6 s act i vi

and the other showing the restaurantods act.i

Addl Remove /Update Cart

request to view transaction history

User logg=d in?

Yes

customer logged in?

Yes Chackout '
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I
[Successfully booked!
No
Confrmorder | | L ______ .
MNew user or
existing

display history

Order successful
------- Ves--==-== 0
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:
'
'
'
'
'
|
s
< J
Visual Paradigm Online Free Edition

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 organizatidime software
development environmerit looks athow the system is decomposed for development. The
layered architectural pattern will be used to illustrate the development view RMviBe

The layered architecture is also known as demarchitecture, where the tiers represent

the layers of the system. This architecture comprises several separate horizontal layers that
function together as a singdoftware unit This architecture is Iy used because it
supportgheincremental development of subsystems in Igyems this isn 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 pattethi$SoRMS These are
the presentation layer, the application layer and the database layer. The presentation layer
is the frontend base, the user interface that the users directly interact with or have access
to. The application layer hosts the backendecbdse, tl business logic thgtrocesses
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 rebarises. Below is the-layered architecture of the system:

fisual Paradigm Online Free Edition Presentation Layer

User Interface (e.g. index_html, other view pages like the order page, table-reservation page, menu
page, purchase history page, customer page, subscribers, analytics page)

HTML, CSS, JavaScript, Bootstrap, SweetAlert

Back-end Layer

Login/signup processing, data validation, order processing, payment processing,graph
generation,cart functionality, newsletter subscription process, SMS notification on order, check
booking availability process, cancel order process, online menu processing

Php, javascript, Paystack API, ChartJS, PHPMailer, Twilio SMS API, Ajax

Database Layer
Database containing details of customers, orders, employees, cart, table-reservations, subscribers

Relational Database (SQL)

Visual Paradigm Online Free Editio

Figure 3.5: dayered architecture diagram

3.2.4 Entity Relationship (ER) Diagram

An E.R. diagram would besad b get a better anthore detailed visualization of the
database layeof the RMS. E.R. diagram are graphical representatisrthat showthe
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. BeWw is an E.R. diagram for the wddased RMS in this project:
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( Payment

payment_id: int
amount: decimal{10, 2)
customer_id - int
order_id : int

currency : varchar
payment_date : date

3.2.5 Physical View (ClientServer Architecture)

d Order_details A

id = int

order_id : int
O] menu_item_id: int
quantity : int

visual Paradigm Online Free Edition

The physical view shows the system hardware, including dineecloped software

appl i ccanfiguratiorbasd deploymen client-server architecture diagrawill be

used to show thghysical view of th&MS. This architecture model describes how a server

provides services to one or more clients. The diemthis caseare client devices shas

desktop computers, laptops or mobile phones on wiichnstance, 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 datahas. 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

clientserver architecture:

Clientl |~

HTTP Request L

B — -

HTTP Response

Cient2 |7 _—

Web Server Application Server Database Server

N

Figure 3.7: Clienserver architdare diagram

3.3 Modules in the System

1. Payment module This module is responsible for initiating and processing the
payment transaction of the custodseorders. It uses Paystack API to support
payment via mobile money and debit cards. Once a customer opts to pay for their
order via mobileeashor debit card on the application, the payment module presents
a Paystack dialage box to the user for their mdbinumber or account number to

complete the payment process.

2. Cart module: This module is responsible for carrying out all gatated
functionalities. This includes adding an itenthecart, updating the quantity of an

item in the cart, deleting an itefrom 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

. Product management module This module is responsible for presenting menu
items to the customers and allowihg restaurant to manage these items. It enables
the admin to add a new prodaetdupdate 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 customerstf@m to shop

. 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 adnside of the application.

. Customer module: This malule is responsible for handling the customer data in
the system. Imanagegustomer registration and signup. It also enables the admin

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

. Reservation module This module is responsidl for hanting reservation
management. It enables the customer to place an online reservation or cancel an
already made reservation. The adicam al® enter a reservation from their side of

the system. This module also checks whether a day or timeyisvtdked before

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

. Order management module This module is responsible for handling order
management. All orders made both online and by the restaurant are displayed on
the adnn side of the system. Using this module, the adeaimchangea n or der 6 s

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 todseext messages from the

web application to the customer.

9. Email module: This moduléhandlesemailprocessesn the web application. Using
PHPMailer, the admircan email the restaurafg news subscribersith relevant

information.
3.4 Conclusion

This chapter discussekbé architecture and design of the proposed system. UML
diagrams and graphical representatiaese used to shothe logical view, development
view, process view and physical view of the wegsed RMSThe chapter ends with brief

explanaions of he modules in thRMS.
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Chapter 4: Implementation

4.1 Overview

This chapteroutlinesthe development of the applicatiandthe tools and resources used
in the developmenphase It provides details on frameworks, libraries and programming
languages utilized iimplementingthe system. Additionally, this chapter discustes

implementation techniques used.
4.2 Tools and Technologies

Several tools and technologies were used iplementing the webased RMS This
includes libraries, frameworks, A®and several other technologies. For clarity, the tools

have been categorized into four groups: Femd, Backend, Database and Other Tools.

4.2.1 Frontend Tools
These are essentially toalsedto develop the fronénd interface of the systeithe front
end tools aréiTML, CSS, JavaScript, Jquery and Bootstrap. Below is a brief explanation

of each:
1. HTML

HTML is a standard markup language used to structure a agghand its content [26]. It
is the foundation of a wepage,andit is primarily used in web development, internet

navigation,and web documentation.
2. CSS

CSS is a style sheet languageed to describhe presentation of a document written in a
markup Anguage such as HTML [27Thus,CSSaddsstyle (such as fonts, layouts and

colour) to web page® look more presentable.
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3. JavaScript

JavaScript is a lightweighobjectoriented programming language and the most popular
scripting language for web pageXd]. It is used for adding interactive behavion web

pages and controlling the dynamic behavior of these web pages.

4. Bootstrap

Bootstrap is a frorénd library and an opesource CSS framework aimed at designing
responsive mobiléirst websites [29]. lhas HTML and CS®ased design templates for

forms, navigation, button®ther interface icons, amgbtional JavaScript plugins.

5. JQuery

JQuery is a JavaScript library that makes JavaScript programming relatively easier and
simpler. It does this by providg an easyo-use and crosplatform API that simplifies
JavaScript processes such as HTML document traversal, event handling, CSS animation

andAjax [30]

4.2.2 Backend Tools

These are toolgsedfor the backend development of the system. This includesrsgde
managementhandling and processing incoming user requests, storing and updating
records in the databgsndaccessing them. Thimarybackend technology for achieving

these purposes in the wbbsed RMS is PHP ((Hypertext Preprocessor).

PHP: PHP is an interpreted objectiented server scripting language purposely for
developinginteractive and dynamic web applications [31]. It creates dynamic pages that

interact with the database and supports program execution on thessdever
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4.2.3 Databae layer Tools
These are technologiasedfor the database layewhichacts as the persistent storage unit
of the web application. In this project, MyS@used as the database management system

for the proposed application

MySQL: It is an opersourcerelational 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 aniy used in web

application developmentakingit 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 texdSmessages. It allows
you to track the delivery of sent messages and retrieve message history. lojélis thre
Twilio API sends alerts and notifications to a customer aboutrtbeder or reservation

status

Paystack API

Paystack APl is an API that enables an application to accept payments from cards, mobile
money accounfsand banks. It is used make monetary transfers anapplication. This
API also verifies phone numbers and bank accounts or Bank Verification Numbers [33].

In the webbased RMS, Paystack is used to implement the payment module in the system.

SweetAlert

It is aJavaScriplibrary, and itis a responsive and easily customizable replacement for
JavaScript popup boxes. In this project, SweetAlert is used to provide feedback to users

let them know if an action performed was successful
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PhpMailer

This is a code library for semd) emails safely andfeciently through awebserverusing
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 irhe proposed system to seadails to customers.

Chart.js

Chart.js is an opesource JavaScript library for data visualizatiand it comes with eight
in-built chart typesincluding scatter plotyubble bar, line, radar, polar and pie(doughnut)

[35]. In this projectChart.jsis usedto create the graphs in the wieased RMS

Ajax (Asynchronous JavaScript and XML)

Ajax is amechanism that uses intexlated web technologies including JavaScript, DOM,
XML, HTML/XHTML, CSS and XMLHttpRequest to allow virzapplications to send and
receive data from the server without reloading the pate B6]. Thus,it makes web
applications faster and more responsive to user actions since it allows for quick and
incremental updatds the user interface without reloadithe entire web browser. In this
project Ajaxis usedn the implementation of the cart functiona#(adding,deleting,and

updating quantity itthe cart)

JSON JavaScript Object Notation)

It is a text format based on a collection of name/value pamc it is used for storing and
transporting data, especially when data is sent from a server to a web page [37]. In this

project, JSONs used for packaging information in the Ajax model.

Apache Xampp Server: XAMPP is an opesource crossplatform webserver 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 projectxamppis used for the local develapent of the

web-based RMS

PhpMyAdmin: An opensource administration tool for MySQL and MariaDB written in

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

000webhostThis is a free welhosting site that comes withrcRaneland it sipports PHP

and MySQL. 000webhost used to deploy the wettased 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 ¢ategories:Customer pages and Restaurant

Admin pages. Alspsnippets of some aspects of the cadeincluded irthis section.

4.4.1 Customer Pages
These are the user interfaces or web pages related to custhimes an the system. This
includes thesignuppage, login page, order pagedcart 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 categavids each category containing a litd
another page that witlisplay all the products in that categofyne pagehasa navigation
panel showing the number of items in the cart and a searc¢h loak for mealsThere is
also a footer with a section wigenew users can subscribe to the restag@ramntent.

Below is an image of the landing page for the customer:
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Home  Shop About Contact My Account ~ ‘g dﬂ Q sea

MEAL CATEGORIES

Locals
ik View more

Continentlal

sk

View more

CATEGORIES GET IN TOUCH NEWSLETTER

R e

Colorlib ThemeWagon

Figure 4.1: Landing page of custorrséde of the application
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2. Shopping page

This page implements a cart system where customers can atharpdatean
itemG quantity or delete an item from the cart. There is a ronit feature on this page
that supports cart functionalities. Ajax is used in addiledgting,and updating the cart so
thatthe webpage does not have to reload every tmeiser performs an action. This page
shows all the menu items available for order, and for each item, there is the option to add
to thecart or view product detajlsvhere you can then addtiee cart or buy immediately.
Also, there is a navigation ment @l the product categories of the restauimmtishes.

Below is the shopping page:

1@ Kas Valley Restaurant

Kas 'O‘ Valley Home Shop About Contact My Account Q f dﬂ

All Products Locals Continentla Snacks Special Cakes Wines Khebab Q Search

GHC 90.00 GHC 90.00 GHC 44 GHC 8

L8 8 8 & ¢ L8 8 8 & ¢ L8 8 8 & ¢ L8 8 8 & ¢
ASSORTED RICEEEE BEEF SAUCE AND RICE GRILLED GOAT MEAT PIZZA

ADD TO CART =

Figure 4.2: Shopping Page
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Figure 4.3: View othemini cartontheshopping page

3. Product-Detail Page

This page allows the user to view the details of a partico&nu item You can then add

to the cart or purchase i mmediatelBglowoy <cl i c

is an image of this page:

Figure 4.4: Details of menu item page
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