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Abstract 

Information technology plays an increasingly important role in the management of complex 

retail operations. The modern world is integrating technology into different parts of business, 

educational system, healthcare and many more. Customer service and experience is key, and it 

is important that a business aims to provide high-end service to their customers. Nativeland is 

a small retail outlet that sells household and office products. However, they make use of the 

traditional manual method of inventory management and sales tracking, where all records and 

data are handwritten. My proposed solution to this problem is the Nativeland POS terminal. A 

custom-built point-of-sale system that will replace the traditional manual method of handling 

business operations, from inventory management to sales reporting.  
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CHAPTER 1: Introduction 

Information technology plays an increasingly important role in the management of 

complex retail operations [1]. Market knowledge, as well as control of data and information, 

is key to obtaining a competitive advantage in the retail sector [2]. Currently, there are a lot of 

small-scale retail businesses that are operating while keeping manual records of their good for 

sale. It is important to be able to have some system in place that is functional and reliable for 

the business to use and rely on when making sales or taking record of their inventory and make 

monthly finance statements. 

1.1 Background Information  

Nativeland is a small Ashfoam retail business outlet that has been operating in Adabraka 

for roughly about one year now. Currently, they only sell furniture and some few household 

accessories and hope to expand to sell some other household product to their customers. The 

business is owned and operated by Mrs Prince-Agbodjan and due to the fact that it is a start-

up venture their methods of operation are all manually done by employees. 

Products and services offered at Nativeland are all based on customer preference. Noting 

that this is currently a small retail outlet it is more difficult to have a lot of products in the 

display room on a regular basis. Thus, only products that are purchased or ordered more often 

are given priority to and get displayed to walk in customers. It is important to make as many 

sales as possible at this stage to give Nativeland leverage to expand the showroom and provide 

more products. 
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Nativeland as mentioned earlier is a sub-outlet for a bigger manufacturing company, 

Ashfoam. The aim of the retail store is to give some customers access to some of the products 

that Ashfoam produces but are unable to visit the main showroom at Industrial Area, Accra. 

Nativeland provides delivery services, but due to how small their outlet is right now, they only 

have one vehicle available for deliveries. Therefore, they have restricted all deliveries to areas 

within Accra. As I mentioned earlier, Nativeland is still in the start-up phase, therefore all 

business operations are manually done by the administrator and the employees, so the only 

available methods of payment are physical cash and mobile money. 

1.2 Project Aims and Objectives  

The main aim of my capstone project is to be able to design a robust POS system that 

allows Nativeland to keep track of stock and make sales, and to provide weekly, monthly, and 

yearly reports on how sales are doing and when stock is reducing. Some other objectives for 

this project are as follows:  

 Perform a full in-depth requirement analysis with the client  

 Determine the effect of switching from manual to digital records  

 Model a high-fidelity prototype of the system for Nativeland to test for a period of 1 

week prior to the full system deployment. 
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1.3 Expected Outcome of Project  

It is expected that after the entire process is done, right from data/requirement collection 

up until the final design of the software application, the system can be used in the daily 

operations of the retail store (Nativeland).  

1.4 Significance of Project  

The purpose of this project is to make the tracking and keeping of information more 

accessible and reliable for Nativeland. At the end of this project, I aim to build a secure and 

reliable application that will be able to run smoothly on their computer system. To enable 

Nativeland to reach a wider market, there will be consideration of prospects for a web 

application. 

In addition to being able to design a system that will be a POS terminal for Nativeland, I 

also intend to explore whether a technological upgrade in sales operations can give Nativeland 

a competitive advantage in its market. I understand that using technology can help automate 

some processes, which means sales can be faster and more reliable [6]. But to be able to make 

a distinguishing advantage on the market with respect to customer satisfaction, the business 

will need to automate some process so that they have time to focus on others.  

1.5 Research Methodology  

Data for this project will mainly be obtained from primary and secondary sources. Primary 

sources will consist of physical interviews with the client Mrs. Prince-Agbodjan. Secondary 
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sources will be from academic journal and articles that will outline some research into related 

works as well as some appropriate methods to go about the design of the solution. 

1.6 Literature Review / Related Work 

An online-purchasing and support system for retail chain stores 

[3] is looking into how to integrate online purchasing with an inventory management 

system for a chain of retail stores. This integration will aid in the decision making with regards 

to online distribution and sales. The application that was built uses a distributed database 

system that solely stores information that is relevant to customer satisfaction, products 

transaction, and manufacturing at different geographic locations. The system, moreover, is 

strategically designed to facilitate the management process between the Headquarters and the 

POS outlet. It does this by providing top-level management the information necessary to make 

the right business decisions with respects to the right product to distribute at the right location 

at the right time, and also for designated POS outlets to deliver products ordered by home 

users. I believe this work can contribute to my project because of the learning algorithm 

patterns designed into the systems. Not only does it help the company keep inventory and 

make sales but also learn what products make the most sales to help them manage distribution. 

POS terminal and POS system using a mobile terminal 

The general functions of POS terminal, i.e., barcode scanners, NFC (Near Field 

Communication), signing, (RFiD) Infra-Red Readers and many more, can be performed all 

from one central point based on the functionality given to that mobile terminal in order to 

provide optimum sales [4]. This paper explores this hypothesis, which is that how can all the 
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functionalities of a standard POS terminal be combined into one mobile terminal that can 

operate at optimal output. Management of sales information, ordering and payment can all be 

done irrespective of location, thereby maximizing user convenience. The basis of this research 

is that mobilizing all payment and product management system can make business more 

lucrative, because it allows more operations to be carried out from different geographic 

location and to bring convenience to the customer. 

Point of Sale system and method for retail stores 

[5] focuses more on the interaction between a customer and a point of sale (POS) system. 

The case study was conducted to see how customers respond to a self-service POS meaning 

that the system is operated by the customer and not a shop clerk. The system is designed to be 

simple and easy to use and understand. The paper explores some research question on the 

feasibility of the idea and how some customers responded to the proposition of implementing 

the system in supermarkets across the United States. Currently this is not exactly related to my 

research scope, but on wider scope where a better POS system is being implemented on a 

national scale, this technology is a great idea to implement. 

Big data-driven service level analysis for a retail store 

The discussion in [7] may be a bit advanced with regard to the topic or problem my 

capstone wishes to solve. However, I believe that there are some concepts here that can be 

reflected in the process of my capstone development. The paper talks about using simulation 

technology, a big data service-level driven analysis of retail stores. The idea here is to select a 

random number of customers on a certain business day, then tabulate their purchases and clerk 

schedules using a simple excel sheet. Finally, you simulate a model to analyse the customer 
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service level based on the selected data and the inputted clerk schedules. The basic idea here 

is to watch the trend of customers coming to the shop and the service being provided. This can 

also be applied within my project but from a different angle. Using models to simulate what 

products are mostly patronized by customer, with respect to taste, price, season, and some 

other factors. 

A mobile retail POS: Design and implementation 

[8] explores the development of simple yet robust mobile POS (Point of Sale) System. I 

found this paper interesting to include in my research because the authors explain that the main 

goal of the development of this Point-of-Sale system was to design an easy-to-use and 

understand User Interface and allow for improvements to be made based on the needs and 

requirement of the business owner. They were of the opinion initially that this can only be 

accomplished by creating a web-based POS, which follows the norms of all other POS systems 

[1]. However, they proceed to mention that the only limitation they will experience is internet 

connectivity. Experiencing a power outage or hardware failure has no direct negative effect 

on the system due to the fact that it is virtual. They finally conclude that building a web POS 

is more beneficial because it is much easier to improve the User Experience and businesses 

that have to interact with clients on-the-go will be able to easily access the web platform. This 

research aims to satisfy data availability, data security and data reliability. Building the system 

virtually to not store information locally but to a secure cloud server will make it accessible 

and safe as compared to locally. 
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Inventory control and POS system and method 

[9] also describes another point-of-sale system and method. The system and method allow 

the consumer to make a purchase within a retail store and at the same time remove the 

purchased item from the retail area without causing any of the alarms to trigger. All these 

functionalities working in Realtime, the system identifies the customer and the product being 

purchased, then validates the purchase. When the item is confirmed, and the product is 

validated the system then makes the deduction / transaction to the c

However, this is optional, but if the system is used by the consumers, there is a convenience 

charge to the consumer. This system was to allow customers make small simple purchases and 

avoid the waiting for the availability of a salesperson or a human cashier. Like some other 

works I cite in this research, this system blends both a cahier operated terminal and a consumer 

operated terminal to allow for business to be more lucrative and less clustered line at the 

payment booths. This paper is relevant to my research because it also highlights the need for 

technology to ease the stress on business when there are a lot of customers patronizing their 

stores. 

1.7 Project Scope 

This project will primarily focus on the design and implementation of a robust POS 

terminal in Mrs. Prince-  retail shop, Nativeland. The second phase will focus on 

the beta testing I will be performing in the shop over a period of time to get feedback for future 

improvements.  
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CHAPTER 2: Requirement Analysis Plan 

2.1 Overview  

This chapter describes the scope of this capstone project, the functionalities of the 

application being built and the users of the application. The project aims to develop a stand-

alone application that allows the user to keep record and track items that are on sale and in 

stock. The user will also be able to perform sales analysis on products and observe the 

preferences of customers. The requirement analysis will be done with a simple interview, and 

a private orientation session with Nativeland Administrator, Mrs Prince  Agbodjan and the 

employees. Also, some field research to survey their current situation with regards to available 

hardware will be considered. Data of inventory and products being sold will be collected, 

inputted, and stored in the database, and can be retrieved when the user searches for a particular 

item.  

2.2 Requirement Gathering  

In gathering the requirements of the application, an interview was used. This is because 

the business currently is on a small-scale and is a retail outlet with the owner and two 

employees. Therefore, using a questionnaire did not seem appropriate. Some external 

information was also collected regarding the  Internet Service Provider (MTN), 

customers and other shopping POS terminals. The aim of this interview and requirement 

gathering was to aid in the answering of the following questions:  

 How easy is it to take new stock manually?  
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Are there ever any errors in the input when manually taking stock? 

 How do you view your past sales to tell customer preferences? 

 How often do you balance your sales?  

 What mode of payment is preferred by customers?  

 Do you create reports of sales to submit to your suppliers?  

 Do people prefer to have their items delivered or personally picked?  

 Are people satisfied with current condition of manually issuing sales?  

 Will you prefer an easier method that is, to keep track of your data digitally to 

help boost and sales and reduce data inconsistencies?  

2.3 Requirement Analysis  

  This section highlights the functionalities of the application after analysing the 

requirements from the data gathered in the previous stage. The aim of requirement analysis is 

a process designed to help determine the needs and the expectation of the product being 

developed [11]. 

2.3.1 Core Features for User App:  

 Authenticate a user  

 Search for a product  
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Inventory management

 Process a product for purchase  

 Generate reports  

2.3.2 Non-Functional Requirements  

 Security  

This is an application that will serve as a Point-of-Sale Terminal (POS), to a small-

scale retail shop. The shop is responsible for selling products from a supplier to earn profit. 

Therefore, it is important that all information is made secure. Any user without authorized 

credentials will not be able to open the application or view any data. Also, it is important 

to keep a log of sales on the system by authorized users of the application to ensure that 

none of these users will cause or make any suspicious act like theft. There are some 

applications available that can help with mitigating security risks, an example is Regin. 

Regin is a fairly new language runtime that help prevent some security vulnerabilities, 

such as SQL injections, cross  site scripting to inadvertent password disclosure and 

missing access control checks [10]. This will be especially useful during the 

implementation of the web application in the future. 

 Reliability  

The shop clerk and owner should be able to trust the authenticity of the data always 

entered into the application. They should also be able to trust the data that the queries 

retrieve for them.  
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Performance 

The application should work as efficiently as possible without taking too much time 

or wasting too much space. Simple queries will be used to communicate directly with the 

database, so that time to return results is minimized.  

 Availability  

The app must be available to be always utilized by the user (shop clerk) with rarely any 

system downtimes. It should be able to handle business rush sales and allow the clerk to 

process purchases for a vast number of customers at a time without crashing or delaying.  
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CHAPTER 3: Architecture and Design 

3.1 Introduction  

This chapter describes the design and the architecture to be used in the implementation 

of the computer application for Nativeland retail furniture store.  

The architecture used in this design and implementation of the application is the one  

tier architecture. The one  tier architecture is a type of architecture that involves putting all 

or most of the required components for the software application or technology being designed 

on a single server or platform. Fundamentally, the one  tier architecture keeps all the elements 

of a software application, including the interface, middleware, and back-end data in one place. 

The logic, data and processing are all done on the server or host computer that the application 

is sitting on.  

The server device contains all the necessary resources needed in the running and 

managing of the application. All requests for data or storing of data are all processed on the 

same device and the resources are utilized on the same device. As stated in earlier chapters 

this project will be built as a stand-alone application with Java. The server resource that will 

be included to help with the building, manipulation, and management of the database will be 

Java Database Connectivity (JDBC). JDBC is an application programming interface (API) for 

the Java programming language, which shows how the client can access a database.  

For the application, the client will also be the same as the host computer where the 

application will be installed and run with the database. The JDBC is also a Java-based data 

access technology used for Java connectivity.  
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Figure 3.1: Single tier architecture 

Figure 3.1 is a simple illustration of the one/single  tier architecture. As we can 

observe from Figure 3.1, there is very little connections between other units or components to 

form the entire platform. All the hardware and software components are all on one device.  

3.2 Presentation Layer  

The presentation layer is responsible for what appears to the user and what they interact 

with on the software application. It is the layer that presents the simplest way for easy 

interaction between the user and the software application. Given that the application is 

currently set to run on a computer, it will not be able to run on any other platform such as a 

mobile phone. 
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3.3 Application Processing Layers and Data Management  

This layer solely deals with the data from the user that is to be processed and the 

functions the application will provide to the user. It also deals with the data the different users 

will be able to view based on their credentials into the system, the data they can interact with 

and the responses to the requests and queries they will make to the database.  

Given that this is a one  tier architecture, the queries are made and processed on the 

same host computer. With the addition of the JDBC, it will allow for the processing and 

communication of the application with the database.  

3.4 Database Layer  

The last layer of the architecture which is the database layer. This layer, however, is 

the key and most important layer of the entire architecture simply because the business wants 

their system to keep track of all operations and products. The script for this layer will be written 

in Structured Query Language (SQL).  

The details that will be stored in the database will also include details of the retail 

ducts they are supplied with and the stock and new requests.  

3.5 User Interface Requirements  

For this application, the interface is built on a principle of efficiency, simplicity, and 

beauty. There is only one application being built. However, as a security and functionality 

measure, the interface requires user authentication before it can be used. There is the 
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authentication for the clerk, that only gives access to the POS part of the system where they 

make sales. There is also an administrator authentication that accesses additional functionality 

like stock keeping, report and profit generation and analysis.  

3.6 User Classes and Characteristics  

sold. It is also to help make reports of sales and learn from customer preferences. Lastly, it is 

to generate sales reports to be able to see profits over a specified period.  
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3.6.1 Use Case Scenarios  

  3.6.1.1 A user who wants to make a sale to a customer  

 

Figure 3.2: Use case diagram 

Figure 3.2 is a use case diagram of how the shop clerk / cashier will interact with the 

system. There is very little functionality they have access to satisfy the requirement of security 

and data accuracy. We can observe that the core functions that the shop clerk has access to are, 

logging into the system, searching for an item when a customer wished to buy a product, scan 
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a product barcode to search for the product and validating a s purchase. A case 

scenario of how this entire interaction process works from start is as followed. 

A mother wants to purchase some bed frames, mattress, and pillows for her children 

as they are moving into a new home. On her last visit to the shop, she was having some 

difficulty with the customer care because the clerk was not sure of some of the prices and had 

to consistently call the owner to confirm the prices. She does not like shopping online because 

of the uncertainty that comes with the product, such as quality and size, so she prefers to do 

her furniture shopping physically. During her physical visit to the store, she can ask the shop 

clerk for the prices and he is able to verify from the system the correct prices and to tell the 

customer. Immediately she can make a decision on the products she wishes to purchase. She 

heads over to the counter for her items to be scanned and billed. Within a few minutes she 

walks out of the store satisfied with the speed of service and the quality of the products she 

paid for.  
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3.6.1.2 A user who want to take stock and generate reports 

 

Figure 3.3: Use case diagram  

Figure 3.3 is a use case diagram of how the administrator interacts with the system. 

This user is the administrator and has full access to all functionalities of the entire system. This 

user is the owner of the retail business and will have the control of the system. There are 

multiple functionalities that are included that a clerk user cannot use. The shop owner logs 
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into the system and is also able to view the POS interface of the system. There is also the 

interface to view sales made in the shop over a given period. Also, information about which 

clerk made a particular sale will be available to view. Then, there is the option to generate 

reports based on the period chosen by the administrator. These reports can help the 

administrator see how much they have made and perform their calculation for their profit and 

the amount they need to re-invest into the business. Lastly, the administrator alone can take 

stock. This is to help limit the chance of data inaccuracy that could result from giving every

user access to inventory.

3.7 Database Design 

This section provides a simple description and design on the final database system to 

be designed for Nativeland. 

3.7.1 Database Description 

USERS

userID
Name
Email
Phone Number

Sales

saleNo
prodID
Price
Date
Time
userID
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Figure 3.4: Database Design

From Figure 3.4, which show the database design with the necessary keys, we can 

observe that the structure is not too large. The two largest table are the product table, which is 

mainly for inventory management, and the sales table, which will help with the report 

generating. There is a relationship that exist between some tables such as:

One supplier can supply many products

Many products can be supplied by one supplier

One sale can have many products

One user can make may sales

Many sales can be made by one user

Products

prodID
Name
Category
Price
Quantity
Status
suppID

Suppliers

suppID
Name

KEYS

Primary Key
Foreign Key
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3.8 Database Dictionary 

This section takes the database design step a bit further. Table 3.1 provide a more 

detailed breakdown of what each table columns data type will be, how the data will be stored 

and a brief description of what the individual data field represent. The column labelled 

Nulls  means that will that data field allow for no data to be entered when information is being 

making the system fully functional. 

Table 3.1: Database Outline 

TABLE 

NAME 

FIELD NAME DATA 

TYPE 

ALLOW 

NULLS 

FIELDS DESCRIPTION 

USERS userID  Numeric  NO  This is the unique ID given to 

every user of the system.  

Name  Text  NO  The user must also provide 

their name  

Username Text NO This is the name the user can 

use to login to the system 

Password Text NO This is the password the user 

can use to login to their 

account 
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Email Text YES Option to provide email 

address  

Phone Number  Numeric  NO  The user must enter their 

phone number, so that they 

can be contacted.  

PRODUCTS  prodID  Numeric  NO  This is a unique ID given to 

every product.  

Name  Text  NO  This is the name of the 

product  

Category Dropdown  NO  Product type can be  

 Bedroom furniture  

 Kitchen furniture  

 Bathroom  

 Living room  

 Dining room 

 Garden  

 Office  

Price  Float  NO  This is the selling price of 

the product  
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Quantity Numeric NO This is the quantity of the 

product that the business has 

in immediate stock 

Barcode Text NO This is the alphanumeric 

data that is read from 

scanning the barcode tag on 

the product 

Status Text NO This will show whether a 

product is available or not 

suppID  Numeric  NO  The unique ID for the 

supplier  

Date  Date  NO  The date the products were 

supplied  

Time  Time  NO  The time the products were 

supplied  

SUPPLIERS  suppID  Numeric  NO  The unique ID for the 

supplier  

suppName  Text  NO  The name of the supplier of 

the product  

CATEGORIES catID Numeric NO This is an ID for the unique 

categories 
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Name Text NO This is the name of the 

category to which a product 

belongs 

SALES  saleNo  Numeric  NO  Unique ID for to represent 

the sales number. 

prodID Numeric  NO  ID of the product that is sold  

prodName Text  NO  Name of the product that is 

sold  

Category Text NO Category of the product that 

is sold 

Price  Float  NO  The price of the sold product  

Date  Date  NO  The date the product was 

sold  

Time  Time  NO  The time the product was 

sold  

userID  Numeric  NO  The ID of the user that sold 

the product  

 Cashier Text NO Name of cashier that sold 

the product 
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CHAPTER 4: Implementation 

4.1 Implementation Structure 

The purpose of this chapter is outlining the necessary implementation needed to build 

this POS application for my client. The scope of the requirement spans from hardware to 

software and some basic technology skills and knowledge. 

4.2 Application Overview 

 The system to be implemented will be a stand-alone system that enables my client and 

her employees at Nativeland to have access to sales, inventory management and reporting 

system. Sales attendants are then given accounts managed by the administrator to deliver POS 

services to walk in customers. 

 The system also has the functionality to allow sales attendants to search for store items 

from the database and inform customers of their prices and availability. The system comes with 

the following interfaces. 

1. An administrative portal for overall management and record keeping 

2. An administrative screen to add and remove users from the system 

3. A basic user view for sales processing and inventory management 

4. A payment screen to display the customers purchase total and their difference 

5. A sales report generator to display periodic sales report on products 



26 
 

4.3 Hardware and Software Requirements 

To enable the use of this application, in the case of the administrator who will be 

managing the entire system and viewing reports, and the cashier who will be searching for 

items that a customer would like to buy and process the product to be sold, they will need to 

have a computer system with internet access. The computer system will need to have an OS 

installed, preferably Windows with internet connectivity. The POS application is built 

primarily with JAVA for both frontend and backend, and MySQL for the database. 

The frontend portal will be built primarily with JAVA and alongside the computer 

system running a windows operating system, it is necessary for some version of Java Runtime 

Environment (JRE) to be installed to help run the application better. The aesthetics of the 

system are built with JavaFX libraries which are all integrated directly into the system and do 

not require any internet connection to view the system frontend with the programmed 

aesthetics. 

The server side is built with MySQL in phpMyAdmin. The computer hardware will 

need to run a Windows or MAC operating system. Since the database will not be hosted locally 

has internet access and a working internet browser installed on the computer. 

Lastly, the application is not a processor intensive program. Therefore, it does not 

require a high-end laptop or computer to execute. However, given the circumstance that it is a 

sales business and the service provided needs to be quick and responsive, it would be a much 

better situation to have a base hardware and software requirement for using the POS 

application. For the hardware requirement, a computer with a Core i5, 7th Gen processor and 
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above will be appropriate. Then, for the software requirement, as mentioned earlier, there needs 

to be a Windows or Mac operating system installed, a java runtime environment, and some 

java development kits added to the program files. 

4.5 Administrative / User Portal 

  The application interface varies for various purposed. Currently the most important 

functionalities of the system are the login profiles for the users, the inventory management, and 

the sales reporting interface. 

  When the application is first run, the user is shown the login screen, Figure 4.1, for them 

to enter their valid credentials. 

 

Fig 4.1: POS Login Screen 
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  There is some additional functionality for error checking and user security. There are 

popup windows included to alert the user when they have entered an invalid username or 

password. Also, to satisfy the security requirement, there is a functionality to timeout the 

application when a user credential is entered wrongly after 10 attempts. 

  Figure 4.2 shows the application dashboard from where all the other functionalities can 

be accessed. 

 

Fig 4.2: POS Dashboard 

  The POS Dashboard (Figure 4.2) is the central control to all other interfaces of the 

system. The other functionalities are assigned to buttons that are arranged at the base of the 

screen view in Figure 4.2. These include: New Order, Payment, Cancel Order, Manage 
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Products, Manage Users, Sales Report, and Logout. On the far left of this screen, there is a list 

of categories by which a cashier can search for a product if they know what category it falls 

under. There is also a search bar above that allows the user to search for the product by scanning 

the barcode or entering some detail of the product. Lastly the table on the extreme left displays 

the items the customer is purchasing along with displaying the total price above the table. 

 

Fig 4.3: Manage Users 

  The manage users screen, Figure 4.3, is only access when the administrator logs in to 

their personalized dashboard. This screen gives the administrator control to manage who can 

use the system by creating accounts for them when they enter their details. Likewise, there is 
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password or to delete their details when they do not work at the shop anymore. The inclusion 

of storing  telephone number serves as a secondary resource for the administrator to be 

able to contact a specific user if need be. 

 

Fig 4.4: Manage Product 

  The Manage Product (Figure 4.4) is designed to serve the purpose of inventory 

management and manipulation. The table displayed on the left will show all products in stock 

when the program is initialized. The search bar above the table allows the user to search for an 
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item by name, category, supplier, or barcode. The form on the right-hand side of the screen 

allows for a new product to be added (saved), updated or deleted. Each functionality is mapped 

to the buttons beneath the form. The buttons are set to enable based on the action being done. 

Again, this screen is only accessible to the administrator as to help satisfy the requirement for 

data accuracy. 

 

Figure 4.5: Process Payment 

Figure 4.5 is a snapshot of the payment screen that is displayed to the user when they 

are done entering all the products that the customer is ready to purchase. On this screen the total 

and the change text field are set to not be editable, this is because they do not require any input 

from the user. Only the amount text field is editable and requires the user to enter the amount 

that is being paid by the customer. When the amount has been entered, the user will then proceed 
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 change text 

field. This value will then tell the user how much difference is to be given back to the customer. 

At this point the entire transaction is complete and the customer is free to walk out of the store 

will all their purchased products. 

 

Figure 4.8: Sales Report 

The sales report screen (Figure 4.8) provides a summary of sales. The form on the 

extreme left of this screen provides some options that the administrator can use to filter the 

search of what particular sales she would like to view. The administrator can search for sales 

on a particular day by choosing a date in the 

administrator can also view sales by selecting a category from the dropdown or selecting a 
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month from the dropdown. There is also the option to enter a particular year to view all sales 

that were made that year. After the search button is clicked, the table on the right will now 

display all the records that satisfy the parameters of the filter.   
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CHAPTER 5: Testing and Results 

5.1 Overview 

This chapter discusses the various tests that were carried out to check if the functional 

requirements of the system provided by the client were met and is fully exhausted. It also 

addresses how errors with the program were resolved. For this project, two tests were carried 

out, which are: component testing and user testing 

5.2 Component Testing 

The different components of the system were subjected to various test sequences to 

ensure efficiency and reliability as well as security for each component. These tests include a 

database test run to test its capability to accept large data volumes entered by the user. 

To carry out this test, 10 different regular users were registered onto the system and given 

access to concurrently upload items / products into the system, with each person inserting 

roughly about 20 records. During the process of upload, I observed the server outputting an 

s

to the configuration limitation. 
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Figure 5.1: ini  

To solve this issue, the MySQL database configuration file with a default name as 

  max_connecitons = x  where 

x represents the allowed number of maximum concurrent connections to the database. By 

updating this value x  as shown in Figure 5.1, the SQL connection error has been 

solved. 
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5.3 System Testing 

This stage of testing puts together the various components of the system for testing 

together the entire system. For this a stage, a more wholistic test was used to validate the entire 

system. With the help of the administrator view, which gives full access to every system 

functionality, the system testing was a success. 

Figure 5.2: System Testing 

The administrator logs into the system with the login portal screen, Figure 4.1. This give 

, and she is able to add or 

remove users from the screen. When a successful query is executed, a print statement is 

outputted in the console, Figure 5.2, indicating the product insertion is successful. The next 

step is for the new product to now be displayed on the product page, Figure 4.4, and the 

dashboard, Figure 4.2, to be available for purchase. 

5.4 User Testing 

The final and most important stage of the system development cycle, user testing. The 

system is deployed and given to the users to observe how they interact with the system. Given 

that this project is being developed specifically for an organisation, they will be the main beta 

testers of the system. The developer decides to implement the user testing in two different 

phases. Phase 1 involves deploying the system without any form of tutorials. This is to observe 
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how the users interact with the system and test how intuitive the design and functionalities are. 

Phase 2 involves deploying the system with a full tutorial on how the entire system works, from 

logging into the system, to inventory management and many more. At the end of each phase 

an evaluation form will be filled to give the developer a sense of how the user experience was 

in both phases. The testing phase will be carried out with the following plan: 

Phase 1: 

  computer to simulate a server. 

 A notice will be sent to Nativeland to provide some employees for testing. 

 All users will not be briefed on how to use the system. 

 Users will then have accounts created for them and be given the system to use for a 

period of 1 week. 

 The administrator will be required to enter some products into the system to populate 

the application. 

 The products will then be visible to the cashiers to view the details of the products and 

allow sales to be processed. 

 After the testing period is terminated, the users will then fill an evaluation form and 

explain how their experience with the system during unsupervised interaction. 

Phase 2: 

  

 A notice will be sent to Nativeland to provide some employees for testing 

 All users will be briefed on the project scope and how to use the system for the testing 

stage 



38 
 

 Users will them have accounts created and be given the system to use for a period of 1 

week. 

 The administrator will be required to enter some products into the system to populate 

the application. 

 The products will then be visible to the cashiers to view the details of the products and 

allow sales to be processed 

 After the testing period is terminated, the users will then fill an evaluation form and 

explain how their experience with the system during supervised interaction was. 

5.4 System Testing Results 

The system was successfully tested with the users. Four individuals were used to test the 

system for this phase. These four individuals were then split into two groups to satisfy the 

different phases the developer made for testing. Phase 1 had Mrs. Prince  Agbodjan and a 

shop cashier, and phase 2 had two other shop cashiers. As mentioned earlier phase 1 users were 

given the system to use unsupervised and phase 2 users were supervised. 

Prior to the testing phase I gave the administrator the chance to create accounts for the 

cashier users. This was to also observe how easy Mrs. Prince-Agbodjan found it navigating the 

 Luckily, this was a success without supervision and all 

the accounts for the three cashiers were created. This gave way for the next step in testing. 

To begin testing the developer arranged for phase 1 to commence on a business day, by 

setting up his computer in the shop to give the users the chance to use the system unsupervised. 

The following 2 days the same process was repeated but with supervision, which means the 



39 
 

developer was present throughout working hours to provide assistance while cashiers used the 

system. After these were completed the evaluation forms were filled for the respective groups. 

An interesting observation that was made from both groups by analysing their responses 

from the questionnaire, was that they found it quite intuitive navigating the application. 

However, there were some functionalities of the system that did not quite work as expected. 

By referring to Table 5.1, you can view the results of the testing from the two groups. Also, 

please refer to the Appendix to view the individual responses of the test users to the post test 

questionnaire. 

Table 5.1: User Testing Results 

FUNCTION EXPECTED RESULT ACTUAL RESULT 

User Login If credentials are correct, the 

assigned dashboard is 

displayed to the user 

If credentials are correct, the 

assigned dashboard is 

displayed to the user 

Add new user 

(Administrator) 

Functionality allows 

administrator to add a new 

user to the system 

Functionality allows 

administrator to add a new 

user to the system 

Update or delete user 

(Administrator) 

Functionality allows the 

administrator to update a 

user 

Functionality allows the 

administrator to update a 

user 
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Add product to database Functionality populates the 

application product table 

Service populates the 

application product table 

Search for a product Search terms serves as a 

query variable to obtain 

specific products from the 

database 

Search term must be typed 

in full in order to return the 

desired results from the 

database. 

Add product selection to 

sales table 

The main table in the centre 

of the dashboard contains 

products that can be added 

to the sales table when a 

customer buys it 

The main table in the centre 

of the dashboard contains 

products that can be added 

to the sales table when a 

customer buys it 

Process payment Service processes a 

customer

calculates change at the 

point of sale. 

Service processes a 

calculates change, but only 

works on mouse click. 

Query sales report 

(Administrator) 

Service provides a filter to 

query specific sales data 

from the database to display 

to the administrator. The 

data can then be exported to 

a document and printed or 

Service provides a filter to 

query specific sales data 

from the database to display 

to the administrator. The 

data can then be exported to 

a document and printed or 
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plotted on graphs for better 

visualisation. 

plotted on graphs for better 

visualisation. 

User logout 

terminated and redirected to 

the login screen. 

The 

terminated and redirected to 

the login screen. 

 

It is important to note that Table 5.1 contains the feedback from the testing phase of the 

protype and not the final system. The aim of this was to observe how intuitive the design is 

when the user is interacting with the system. Also, get feedback that can make the final system 

more reliable, intuitive and bug free. From Table 5.1, which shows a comparison of the 

expected outcome of the test and the actual outcome, there are two functionalities / components 

that both groups had a problem with during interaction. 

The first functionality that gave an issue was the 

result for this function is that the user can search for a product using any detail such as name, 

supplier, category barcode. Although these parameters all work, the actual results from testing 

were different. The users explained that to be able to get a successful search, they had to enter 

the full details or what exactly they were looking for. This mean that to search for a product by 

made it a bit challenge. 

The next and last functionality that gave an issue was the  The 

expected result of this function is the process the sales total for the customer as the cashier is 

entering the products and their respective quantities. However, for both groups they realised 
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that this function only happens after all the products have been entered and the payment button 

is clicked. This does not exactly follow the norm of standard POS systems, because other 

systems have the total being calculated in real time as their products are being scanned and 

entered into the system. Although they did not see it a

expressed that is it a bit more intuitive to have total being calculated and displayed to the 

customer in real time so that they have a fair idea of how much they will have to spend. 

The insight gained from testing was very helpful in the development of the final 

product. For the first issue with the search product function, the developer will rectify that issue 

by adjusting the MySQL query statements so that the user does not have to enter the entire 

name to search for a product. For the second issue with the payment processing, the developer 

will have to restructure the function to execute whenever a new sale is being processed, so that 

the calculation begins from the moment the first product is added to the sales table. Although 

the project does have some limitation, which will be discussed in a later chapter, it is important 

to build the system as close to a market ready product as possible. Therefore, when the system 

is deployed, it can be fully utilised for business operations. 

  



43 
 

CHAPTER 6: Conclusion and Recommendations 

6.1 Summary 

The last and final chapter provides a summary of the complete project, the functional 

requirements of the application and how they were met, limitations / challenges encountered 

along the way and the future works that can be done to improve upon the system. 

The project was set out to develop a stand-alone application for Nativeland that serves 

as a POS system to aid with sales processing for customer purchasing and inventory 

management as well as sales reporting to aid future business decisions. All requirement for 

core functionality were fully achieved, however, there is room for further improvement. 

6.2 Limitation / Challenges 

  One major limitation of the system with respect to inventory management, is 

encountered during single bulk uploads of newly stocked products when the administrator is 

uploading new product details. This makes the process of inventory adding slow, cumbersome, 

and slightly inefficient. 

  Another limitation is the need for internet connectivity to be able to access the uploaded 

data in the database from the application. This means that in the absence of the internet access, 

users of the application will be unable to operate the system fully and will cause service 

disruption during sales. 
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  Another limitation is the inclusion on a mobile or VISA mode of payment when 

purchasing a product. Currently the system is designed / set-up to process sales with only 

physical cash and this is not totally efficient given that most modes of payment are switching 

to electronic methods. 

6.3 Future Works 

Although all the stated requirements were met, there can be some more additions to the 

applications that can help to improve the system overtime. Some suggestions may include: 

 Bulk upload: Adding this extra functionality will make it much easier for the 

administrator of the shop to add new product inventory. It will in effect increase the 

upload time due to the insertion of multiple records at a time. However, the time to 

enter records will reduce, given that all entries can be done in bulk or at once. 

 Online Customer Portal: Given that most people like to shop online in modern times, 

it will be helpful to include an online store for customers to view and order products 

from the comfort of their homes. This will also help with the limitation of including an 

electronic mode of payment, whereby customer can use their card or mobile money 

accounts to pay for their purchases. 

 Delivery Option: Introducing the option to request for delivery when the online portal 

is included will give users a wider range of options to choose from. The online customer 

portal will serve as a single platform for the multiple outlets of Ashfoam, including 

Nativeland. Therefore, when a customer chooses to have their product delivered, the 

web-receipt generated will include which outlet will be delivering their product. This 
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is to help the customer make a reference in case there is an issue with the product after 

delivery. 

 Including Electronic Payment for Walk-in Customers: It is normal for the online portal 

to include an electronic payment system, but it will also be beneficial for the walk-in 

customers who interact directly with the cashier to have the option to pay with 

electronic services. This will allow the customers to shop even when they are not 

carrying physical cash. 

 Developing the system to be generic: Looking beyond Nativeland, there some other 

small business sectors / owners that can equally benefit from having a POS terminal in 

their stores. Building the system to be more generic, will give these businesses the 

chance to setup the application and select their preferred features when they are 

installing it. 

 Auto-stock updating: To give the system some extra functionalities that will make it 

smarter, an inclusion of an auto-stock update function can be helpful. When a product 

is entered into the database for the first time or after restocking, it has a fixed quantity 

that is available, therefore it is important to update this value after every sale. The aim 

below a certain threshold quantity. 

6.4 Conclusion / Recommendation 

The entire process of development right from analysis to implementation and testing 

was a very interesting experience. Programming a full stack application in Java has been a very 

tedious experience for me. The hardest part of this project was attempting to build this project 
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with some features that stood out from other available POS terminal. Given that this was 

custom built to the specific requirements of the client, makes it easier to include all their 

preferred features that can make their work easier. 

In conclusion, this application has taken the first step in providing an easier and more 

secure means for inventory management, Point of Sales Services and Sales reporting for 

Nativeland. It has a simple, interactive, and user-friendly interface that makes it easy to 

understand the application software. The inclusion of the functionalities mentioned in the 

previous section will take the application closer to being a more generic system to be sold on 

the sales market. The integration of POS and Online Store with efficient inventory 

management.  
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Appendix A: Images of User Interface Design with Scene Builder 

 

 



50 
 

 

 



51 
 

 



52 
 

 

 



53 
 

 



54 
 

Appendix B: Administrator Response to Questionnaire 
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Appendix C: Response to Questionnaire 

 



56 
 

Response to Questionnaire 
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Response to Questionnaire 

 


