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ABSTRACT 

Weerawardana Family Super which was established in Weediyawaththa 4 years ago 

purchase Grocery Items, House-Hold Items, Frozen Items, Chilled Items, 

Pharmaceutical Items and many more from their suppliers and sell them to customers. 

Therefor so many day-to-day transactions and functions have to handle manually by the 

employees in the shop. 

 

The manual systemis using for invoicing, preparing purchase orders, manage item 

details and etc...… So manual system is very difficult to manage their day to day 

transactions. Difficult to identify information about their process and long time period 

wants to do their transactions.  

 

The system was developed to use in a computer networked environment and it helps to 

manage their day to day transactions, supplier details, purchase order details, invoice 

details, and etc. This system supports user and privilege management, report generating. 

Report generating aids to employers to get decisions quickly and accurately. 

  

The system is developed using Java SE with MySQL database server. And used JavaFX 

framework, Hibernate framework. 

 

The system achieved the client’s functional and non-functional requirements and 

provide an efficient, user friendly working environment. The system has been 

providing excellent solution for Sales and Inventory Management activities. 
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CHAPTER 1 – INTRODUCTION 

 

1.1 The Client 

Weerawardana Family Super is a well-established supermarket in Yakkala area. 

At the beginning they could only provide essentials as a supermarket. But by the time 

now they have widen their business boundaries by providing all kind of supermarket 

goods and services. By now they have many customers with their daily transactions 

and have identified some customers as Loyalty Customers. 

 

1.2 The Problem Domain 

As they are using a manual non-automated system, this manual obsolete system 

causes numerous problems. It is a more time consuming, inefficient process to manage 

processes in the supermarket including Item Management, Supplier Management, 

Customer Management, Transaction Management etc. 

 

1.3 Motivation for the Project 

There is a huge need for an automated system for Weerawardana Family Super 

according to the following reasons which were identified during the interviews with 

the Owners Managers and Employees in the supermarket. 

Not having an automated computerized system, they are facing lot of trouble 

while maintaining details about Items (price, cost), Suppliers (Contact Details), and 

many more. Also maintaining item stock is a trouble. Most of the time they failed to 

handle availability of items because of that. 

Not having an automated system for handling transaction is faced a lot of trouble. 

Mostly accuracy is at a rick. And also more time consuming an led customer 

dissatisfaction. 

To overcome these issues and get more advantages, Weerawardana Family super 

decided to establish an automated computerized system to handle these functions in the 
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supermarket. The main focus is efficiency and accuracy, reliability and productivity of 

the supermarket process. 

1.4 Objectives 

The main objective of this system is reducing errors and processing time of the 

day today business transactions of the company. By replacing manual task into 

automated task, staff members of the company can continue their day to day 

transactions effectively and efficiently without delay and provide a better customer 

service. They are mention below. 

 Reduce time consumption 

 Reduce human effort 

 Increase accuracy and reliability 

 Reduce cost 

 Increase customer loyalty 

 Increase security 

 

1.5 Scope 

The scope of the system is to manage day to day transactions such as, 

 Manage Item Details 

 Manage Supplier Details 

 Manage Customer Details 

 Manage Transaction Details(Invoice, Purchase Order, Goods Received 

Note etc.) 

 Manage Accounting Details. 

 User and Privilege Management. 

 Reports generating. 

 Notifications. 
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1.6 Structure of the Dissertation 

 

Six main chapters with the Introduction Chapter are comprised in this report. Six main 

chapters are briefly described as follows:  

 

Chapter 2:  Analysis  

Requirement gathering techniques such as interviews and questionnaires are described 

in this chapter. How the current system works and what the requirements are for the 

project (functional requirements and non-functional requirements) are also identified 

here. UML diagrams such as use case diagrams are drawn and provided to identify 

unclear requirements and obtain better ideas about the system.  

 

Chapter 3:  Design  

According to the analyzed requirements, the database design, user interface design and 

other design methods are carried out. Sample interfaces and database design diagram 

are included in this chapter.  

 

Chapter 4:  Implementation  

The system specification conversion into practical world is described in this chapter 

using different web supported languages. Implementation environment, used 

technologies, reused modules are discussed in this chapter.  

 

Chapter 5: Evaluation  

How the implement system should be tested is described in this chapter; such as test 

cases planning, applying different testing methodologies to test for the accuracy of the 

system. User acceptance testing is also carried out at this stage.  
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Chapter 6: Conclusion  

Lessons learnt by implementing this system with a brief description of the company 

and future improvements of the system are discussed in this chapter.   

 

References  

All the URLs references and necessary quotations which helped to write this report are 

contained in this section.  

  

Appendix  

Consists of seven topics; each topic describes the system in detail. This section has 

been written in detail for the interested parties to learn about the system.  
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CHAPTER 2 – ANALYSIS 

 

2.1 Introduction. 

System analysis is one of the main phases in the software development life 

cycle. System analysts will help to get an overall image of the system and will be able 

to produce a high level description of the system through this phase. Main objectives 

of this phase are what services system should provide, required performance of the 

system. Before analyzing the system, first the requirements should be gathered by 

using the fact finding techniques, such as interviews, observations, sample 

documentations etc. 

2.2 Fact Gathering Techniques. 

Gathering client’s requirements by using the fact finding techniques are the 

most critical part in the analysis phase. When gathering the requirements, there should 

be a proper way to handle these techniques. There are several fact finding techniques 

which can be used to collect the clear and accurate information. In this project facts 

were gathered by using following techniques. 

 Interviews. 

 Observations. 

 Sampling and Documentation. 

When we are gathering requirements using sampling and documentation, it 

would help to get a clear idea about the system. We selected some sampling 

documents such as daily turn sheet, driver log sheets, hire details reports, vehicle 

attendance report in order to gather the client requirements. 

Interviews are the most commonly used technique in requirements gathering. 

Information was collected from the management through face to face interactions. 

When we carried out interviews we used both structured way and unstructured way. It 

was a great aid to clarify and verify the facts. Feedbacks and questions were also 

gathered through these interviews. It becomes greater advantage to this project. 
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The existing system was observed to understand the complex areas of the 

system since the current system is a manual system. 

 

2.3 Analyzing the Current Manual System 

 

2.3.1 Purchasing Process 

 In the purchasing process, Most of the suppliers representatives are visited the 

supermarket periodically (weekly, monthly). Purchasing manager check for the low 

stock level goods with the help of the Stock Manager. Purchasing managers decide 

how much stock is needed until the next visit of the supplier. Then make a Purchase 

Order to the supplier. Then the Supplier Provides the required goods and the 

purchasing invoice to the Stock Manager. 

 

 The following Figure shows the Use Case diagram for the current process of 

purchasing goods. 

 

Figure 2. 1 Use Case Diagram for Purchasing Manager. 
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2.3.2 Selling Process 

 In the Seling Process, Customers come up to the Cashier with the selected 

goods, then the Cashier check the prices and quantities and calculate the total amount. 

Then Customer make the payment with various king of payment methods such as 

Cash, Credit Cards. 

 

Figure 2. 2 Use Case Diagram for Cashier. 

2.3.3 Account Management Process 

 Account Manager manages the Supplier Payments and Bank Payments. For 

Purchase Orders Account Manager make Payment for the Supplier. And he Manages 

the collected cash of the daily transactions and transfer to the banks. 

 

Figure 2. 3 Use Case Diagram for Account Manager. 
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2.3.4 Drawback of the Current System 

 

The following major drawbacks that slow down the production process and the 

related sub process while gathering requirements were reported by the Managing 

Director and the responsible members of the administration. 

 Calculating available stocks of goods are difficult. 

 Determining required quantities are difficult. 

 Maintain expiry is difficult. 

 Manual calculations of selling are not reliable. 

 Manual selling process is more time consuming. 

 Difficulties of generating reports for managers. 

 Misplacing valuable files and documents causing wastage of company 

resources and time. 

 

2.4 Similar Systems 

By studying current famous web based systems, more experiences could be 

obtained about how the developing system should be and how the required 

functionalities should be presented. Following are a few similar systems that were 

reviewed to build the system 

 

2.4.1 MyPOS Inventory Management System 

 

myPOS is a point of sales solution, which gives you a convenient way of 

checking out customers and of recording sales whilst keeping record of the store 

inventory, order processing, printing out receipts, carrying out promotions, tracking 

customers, managing sales assistants performances, etc. The system eases the flow at 

checkout terminals, while recording all the information that can help you make better 

business decisions. 
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When checking out a customer you can either input the sales item yourself, use 

a bar code scanner or going one step further you can use our mobile solutions for much 

faster checkout times. System makes your business accounting a lot easier by creating 

reports on inventory, sales, customers, etc. Since it is already recording each sale, it 

can easily tell you the sales and revenue of the day. 

myPOS provides an easy to use interface for all your activities and It can make 

the job of the cashier a lot easier by automating the routine tasks of the day. myPOS 

comes with a wide variety of modules and you can choose one that fits your budget 

and meets the needs of your particular business. 

myOffice module covers the sales and inventory functions of the organization, 

where it creates master information such as products, suppliers, price details, 

customers, etc. If your business is with multiple sales locations, then the system will 

create all the data centrally and will distribute to all locations linked via LAN / WAN 

connectivity. myOffice is a fully fledged inventory & sales monitoring module 

covering all transactional areas such as ordering, purchasing, stock reconciliations, 

transfers, warehouse stock maintenance, maintaining damages and wastage, etc. 

The systems management information is handled by the built-in MIS module, 

myReports. This enables you to view reports based on your stock positions, sales, 

commissions, profitability and many other areas. myReports gives an in-depth analysis 

of your business, supported with easy-to-understand graphical presentations [1] . 
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2.4.2 Retail IT Inventory Management System. 

 Retail IT is a point of sale solution which brings almost the same 

functionalities above system has [2] . 

 Following figure shows the User Interface of the ‘Master File’ Window of the 

‘Retail IT Inventory Management System’. 

 

Figure 2. 4 Back Office Program of Retail IT. 

 Following figure shows the User Interface of the ‘Invoice’ window of the 

‘Retail IT Inventory Management System’. 

 

Figure 2. 5 Invoice Program of Retail IT. 
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2.5 Functional Requirement 

In software engineering, a functional requirement defines a function of a 

software system or its component. A function is described as a set of inputs, the 

behavior, and outputs. 

When it comes to functional requirements, it states how the system reacts to a 

particular input and what kind of an output or process is carried out through the 

system. Following are a list of functional requirements that are identified during the 

analysis stage. 

 Provide a User Login Module according to user Roles with different 

Privileges and Tasks. 

 Stock Management Module. 

o Price wise stock 

o Expiry date wise stock 

 Promotion Module. 

o Customer wise Promotions 

o Item wise Promotions. 

o Supplier wise Promotions. 

 Purchasing Module 

o Purchase Order 

o Goods Received Note 

o Supplier Return 

 Point of Sales Module 

o Invoice 

o Customer Returns 

 Accounting Module. 

o Supplier Payment 

o Bank Payment 
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2.6 Non-Functional Requirement 

 In systems engineering and requirements engineering, a non-functional 

requirement is a requirement that specifies criteria that can be used to judge the 

operation of a system, rather than specific behaviors. 

Success of this system is not only dependent on the functional requirements; it is also 

based on the non-functional requirements. It acts as a main role for the success of the 

system. Following are the major non-functional requirements which were identified at 

this stage. 

 Overall system should be simple as much as possible with more user friendly 

environment. 

  Access privileges should be maintained accurately. 

 Automated notification generating module should be generated at the accurate 

time levels. 

 System security should be highly secure to prevent unauthorized modification 

and access. 
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CHAPTER 3 – DESIGN 

 

3.1 Introduction 

Software design is an iterative process through which requirements are 

translated into a “blueprint” for constructing the software. Initially, the blueprint 

depicts a holistic view of software. That is, the design is represented at a high level of 

abstraction a level that can be directly traced to the specific system objective and more 

detailed data, functional, and behavioral requirements.  

This chapter mainly discusses about the few process models that are being used 

in the current software industry and the selected process model is to develop the 

system. The object oriented design techniques (UML Diagrams) were used throughout 

the process. The database design process consists with ER diagram and some main 

interfaces which deal with the system. 

 

3.2 Overview of the Process Models 

 

The waterfall model - this takes the fundamental process activities of 

specification, development, validation and evolution and represents them as separate 

Process phases such as requirements specification, software design, implementation, 

testing and soon.  

  

Evolutionary development - this approach interleaves the activities of 

specification, development and validation. An initial system is rapidly developed from 

abstract specifications. This is then refined with customer input to produce a system 

that satisfies the customers’ needs.  

  

Component-based software engineering - this approach is based on the 

existence of a significant number of reusable components. The system development 
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process focuses on integrating these components into a system rather than developing 

them from scratch. 

These three generic process models are widely used in current software 

engineering practice. They are not mutually exclusive and are often used together, 

especially for large systems development [3], [4] . 

 

3.2.1 Process Model for the System 

 

Among all other software development methodologies, the Rational Unified 

Process (RUP)  [5] was selected as the process model by considering a lot of 

advantages it consists. It is an iterative software development framework invented by 

Iva Jacobson, Jim Rambaugh and Greedy Boosh. Diagram of RUP is depicted in figure 

3.1. It consists of four major phases. These major phases are briefly described as 

follows:  

 

 Inception Phase. 

o “The goal of the inception phase is to establish a business case for the 

System. You should identify all external entities (people and systems) 

that will interact with the system and define these interactions”. 

 

 Elaboration Phase. 

o “The goals of the elaboration phase are to develop an understanding of 

the problem domain, establish an architectural framework for the 

system, and develop the project plan and identify key project risks.” 

 

 Construction Phase. 

o “The construction phase is essentially concerned with system design, 

programming and testing. Parts of the system are developed in parallel 

and integrated during this phase”. 

 

 Transition Phase. 
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o “The final phase of the RUP is concerned with moving the system from 

the development community to the user community and making it 

works in are all environments.” 

Following figure show a diagram of the RUP. This indicates Disciplines 

against Phases and Iterations of RUP. 

 

Figure 3. 1 Rational Unified Process Model 

Rational Unified Process consists of lots of advantages over other development 

methodologies; common few advantages are listed below:  

 It can develop system features according to customer’s priorities. Therefore it 

helps developing the highest prioritized system features very early in the 

development process. 

 Requirements can be changed during the process, RUP can manage this 

changing requirements. 

 RUP uses UML (Unified Modeling Language) models to address the static 

view as well as the dynamic view of the system. 

 Throughout the development it ensures the software quality as well as the 

standard. 

  Risk Management can be done easily, so it helps to prevent system failures. 
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 Switching into previous lifecycle stages within the development process can be 

achieved. 

 Very early saving developing time can be achieved due to its support of 

component based architecture and system can be conveyed without loss of time 

to the customer. 

 

3.3   Alternative solutions to the system  

  

When discussing an alternative solution to this system it can categorize into 

few different sub topics.   

 Maintain system based with old file system  

The entire supermarket working process based on the existing file based system 

can be used by the client. So it can maintain all the work by using paper and generate 

reports and valuable feedbacks by analyzing those paper works when necessary. By 

choosing this method the client has to waste time to get even a trace of previous data. 

 Web Based Software Solution 

Web based system can be also used as a solution for the requirements of the 

supermarket. But the following drawbacks are occurred in the Web based solution 

over Stand Alone System. 

1. Additional cost for web hosting. 

2. Cannot use when the Internet connection is down. 

3. Harder to maintain. 

 

 Stand Alone Software Systems 

Stand Alone Softwares are another kind of alternate solutions. Similer kind of 

softwares can be purchase to manage the supermarket transactions. 
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3.4 Selected System Solution. 

 Networked System 

A Network Based Software Solution were selected to develop the System for 

the Supermarket. Followings were the major reasons. 

 Client mostly preferred to a Network system. 

 Not needed to pay additional cost for web hosting. 

 It can handle many users at the same time (Concurrency Control). 

 Can use it without internet facility. 

 It can perform much faster than web based system. 

 Easy to develop and easy to maintain. 

 

3.5     Object Oriented Analysis and Designing the System  

  

Object-oriented analysis and design (OOAD) is a software engineering 

approach that models a system as a group of interacting objects. Each object represents 

some entity of interest in the system being modeled, and is characterized by its class, 

its state (data elements), and its behavior. Various models can be created to show the 

static structure, dynamic behavior, and run-time deployment of these collaborating 

objects. There are a number of different notations for representing these models, such 

as the Unified Modeling Language (UML).  

  

3.5.1 High Level Use Case Diagram for the proposed system  

  

A main diagramming technique contained in the UML diagrams is, the Use 

Case diagram.  The static view of the system is helped by this. In addition, this 

diagraming technique to identify the correct valid necessary system requirements from 

system users and to validate system requirements can be used by the system analyst. 
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 Following figure show the Use Case diagram for the ‘Back Office User’ in the 

proposed system. 

 

Figure 3. 2 Use Case Diagram for Back Office User. 

 

 Following figure shows the Use Case Diagram for the ‘Sales Manager’ in the 

Proposed System. 

 

 

Figure 3. 3 Use Case Diagram for Sales Manager 

 

 



Inventory and Transaction Management System 

 

19 | P a g e  

 

 Following figure shows the Use Case Diagram for the ‘Cashier’ in the 

Proposed System. 

 

 

Figure 3. 4 Use Case Diagram for Cashier 

 

3.5.2 High Level Class Diagram 

 

The class diagram is a static diagram. It represents the static view of an 

application. Class diagram is not only used for visualizing, describing and 

documenting different aspects of a system but also for constructing executable code of 

the software application. 

The class diagram describes the attributes and operations of a class and also the 

constraints imposed on the system. The class diagrams are widely used in the modeling 

of object oriented systems because they are the only UML diagrams which can be 

mapped directly with object oriented languages. 
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 Following figure shows Part of the Whole Class Diagram of the Proposed 

System. This part represent the Classes which are related to ‘Item’. 

 

Figure 3. 5 Class Diagram for Item 
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 Following figure shows a part of the whole class diagram of the system. This 

part represent the classes which are related to ‘Invoice’. 

 

Figure 3. 6 Class Diagram for Invoice 

3.5.3 Activity Diagram 

 

Activity diagram is UML diagram that describe the flow of the process of a 

single use case. It can handle sequential, branched and concurrent flows. So the control 

flow is drawn from one operation to another. This flow can be sequential, branched or 

concurrent. Activity diagrams deals with all type of flow control by using different 

elements like “Fork” , “Join”. 
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 Following figure show the Activity diagram for the ‘Invoicing’ 

procedure which is a main module of the proposed system. 

 

Figure 3. 7 Activity Diagram for Invoice 
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3.5.4 Sequence Diagram 

 

 

Following figure shows the Sequence Diagram for the ‘Invoice’ Program. 

This indicates the procedure of the Creating an invoice. Cashier is the Main 

actor. 

 

Figure 3. 8 Sequence Diagram for Invoice 
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Following figure shows the Sequence Diagram for the ‘Purchase Order’ 

Program. This indicates the procedure of the generating a purchase order. 

Purchasing Manager is the Main actor. 

 

Figure 3. 9 Sequence Diagram for Purchase Order 
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Following figure shows the Sequence Diagram for the ‘Goods Received 

Note’ Program. This indicates the procedure of the generating a Goods 

Received Not. Stock keeper Invoke the Program. 

 

Figure 3. 10 Sequence Diagram for Goods Received Note 
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3.6 Database Diagram 

Valuable data can be kept in a proper order without losing them by a better 

database design. The above mentioned goal can be achieved by the database 

normalization method. Reduction of data redundancy and keeping consistency of the 

database is helped by it.   

 

Following figure shows a part of the full Entity Relationship diagram of the 

system. This part represent the entities related to Item. 

 

Figure 3. 11 Entity Relationship Diagram for Item 
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 Following figure show a part of the full Entity Relationship diagram. This part 

indicates the entities related to Invoice. 

 

Figure 3. 12 Entity Relationship Diagram for Invoice 
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 Following figure shows a part of the full ER diagram. This part indicates the 

entities related to User and Privileges. 

 

Figure 3. 13 Entity Relationship Diagram for Invoice 

3.6.1 Database Normalization 

 

 Database normalization is the process of organizing the fields and tables of a 

relational database to minimize redundancy and dependency. Normalization usually 

involves dividing large tables into smaller (and less redundant) tables and defining 

relationships between them. 

 First Normal Form (1NF) 

o Main objective of the 1NF is eliminating the repeating groups and   

multi valued columns and arranges them in a single table, and defines a 

primary key for identifying each related attribute. 

 Second Normal Form (2NF) 

o Main objective of the 2NF is eliminating the partial dependencies and 

creating separate tables and relate tables with a foreign key. 

 Third Normal Form (3NF) 

o Main objective of the 3NF is eliminating the transitive dependencies. 
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3.7 User Interface Design 

 

 Interface designing part is a critical part of the overall software designing 

process. Because many user errors can be occurred, if the interface designing is poor. 

Good interface designing should be match with the user expectation. That is the reason 

of criticalness of the user interface designing. When making user interface design 

decisions, you should take into asses the physical and mental capabilities of the people 

who use software. Following are the user interface design principles [6] . 

 User Familiarity 

o The interface should use terms and concepts drawn from the experience 

of the people who use the system. 

 Consistency 

o The interfaces should be consistent in that wherever possible, 

comparable operations should be activated in the same way. 

 Minimal Surprise 

o Users should never be surprised by the behavior of the system. 

 Recoverability 

o The interfaces should include mechanisms to allow users to recover 

from errors. 

 User Guidance 

o The interface should provide meaningful feedback when errors occur 

and provide help facility. 

 User Diversity 

o The interface should provide appropriate interaction facilities for 

different type of users. 

 

There are several actions were taken in order to ensure the good and user 

friendly interfaces throughout whole system. 
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3.7.1 Simple Color Variations 

 Simple and eye friendly colors were used for the system. 

 Following figure shows how the simple color variation has used in the System 

Interfaces. 

 

Figure 3. 14 Simple Color Variation (Navigation Pane) 
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3.7.2 Easy Navigation 

 

 Usage of the “Mouse” were reduced as much as possible to Increase the 

efficiency of the system. 

 Enter Button and Arrow Keys were used to Navigate through fields. 

 Combo Boxes and Date Picker Popups were replaced by more efficient 

controllers. 

 

Figure 3. 15 Ordinary Date Picker (Which requires Mouse) 

 

 

 Following figure shows a custom created Date Picker of the system. 

 

Figure 3. 16 Customer Created Date Picker (Which Can Enter Date and Navigate Through Fields With the  

Keyboard) 
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3.7.3 Notification and Alert Sounds 

 

 Notifications, Alert sounds were used to inform the user about some 

invalidations, Errors and Successes. 

 Show Notifications to inform User 

 

Following figure shows how an Error Notification is being displayed 

 

Figure 3. 17 Error Notification 

 

 

Following figure shows how an Error Notification is being displayed 

 

Figure 3. 18 Success Notification 
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3.7.4 User Confirmation 

 

 Confirm Alert Boxes are showed when User Confirmation is required. 

But it’s limited to the Mandatory Situations. 

 

 Following figure shows a Confirmation Alert Box used in the system. 

 

Figure 3. 19 Confirmation Alert Box 

 

3.7.5 User Guidance and Help 

 Help Text were used to guide the User. 

 Following figure shows an example window which contains ‘Help Text’ at the 

bottom of the window. The other area is unfocused. 

 

Figure 3. 20 Help Text 
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3.7.6 User Login UI 

 

This is a common interface for all users to log into the system. Only authorized 

users can access into the system. The first interface encountered by the user is the login 

page.  Therefore, by designing and handling errors properly a pleasant feeling about 

the rest of the system can be created within the user. 

 

 

Figure 3. 21 Login UI 
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3.7.7 Invoice UI 

 Invoice Module is the most Important Module in the system. Since the 

customers are waiting in the queue while user is processing an invoice, the Invoice UI 

must be design to handle more efficient. 

 

Figure 3. 22 Invoice UI 
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CHAPTER 4 – IMPLEMENTATION 

4.1 Introduction 

This is the phase that software becomes executable. In this phase software is 

developed according to the detail design based on the client requirements. 

Implementation phase is a very time consuming phase in the software development life 

cycle. The main objective of this phase is transforming the detail design into 

executable format effectively.  When coding the system, using comments is a very 

important thing to consider, because if we want to rework and change the code it is 

easy to maintain it. Validation is also an important thing to consider while we 

programming. Further code should be readable. Java which is an object oriented 

language has selected as a programming language to develop the transport 

management system. 

 

4.2 Hardware and Software Requirements 

 

4.2.1 Hardware Requirements 

 250 GB Hard Disk 

 8 GB RAM 

 Core i7 Processor 2.5GHz 

4.2.2 Software Requirements 

 Microsoft Windows 10 Operating System 

 Java SDK 8 

 MySQL server 5.7 

 IntelliJ IDEA 

 Gluon Scene Builder 

 MySQL Workbench 

 Software Ideas Modeler 
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Although Transport Management System was developed with above configuration, 

the system is fully compatible with Windows XP, Windows Vista, Windows 7, 

Windows 8, Windows 8.1, Mac OSX, Linux Distros. 

 

4.3 Development Tools 

 

4.3.1 IntelliJ IDEA 

Jet Brains IntelliJ IDEA was used as the IDE for this project. Considering 

about the time constraints of this project, IntelliJ IDEA offered faster development 

with features such as class search, variables and methods search, code completion, 

code refactoring, code inspection. 

After IntelliJ IDEA's indexed source code, it offers blazing fast and intelligent 

experience by giving relevant suggestions in every context: instant and clever code 

completion, on-the-fly code analysis and reliable refactoring tools. 

The coding assistance in IntelliJ IDEA is not about only the editor: it helps stay 

productive when dealing with its other parts as well: e.g. filling a field, searching over 

a list of elements; accessing a tool window; or toggling for a setting. 

Brings coding assistance for a selected language to expressions and string literals 

in another one, complete with all advantages that would normally have. For example, 

we can inject fragments of SQL, XPath, HTML, CSS, or JavaScript code into Java 

String literals. 

Knowing everything about usages of a symbol, IntelliJ IDEA offers extremely 

effective, thorough refactoring. For example, when we re-name a class within a JPA 

statement, it will update everything, from JPA entity class, to every JPA expression 

where it is used. 

Finds duplicate code fragments on the fly. Even if we’re only about to extract a 

variable, constant, or a method, IntelliJ IDEA will let us know that there is a similar 

code fragment that can be replaced along with the one we’re working on. 



Inventory and Transaction Management System 

 

38 | P a g e  

 

Take advantage of intelligent coding assistance when editing MySQL; connect to 

live databases; run queries; browse and expert data; and even manage our schemes in a 

visual interface–right from the IDE [7] . 

 

4.3.2 Java Language 

Java is a general-purpose computer programming language that is concurrent, 

class-based, object-oriented, and specifically designed to have as few implementation 

dependencies as possible. It is intended to let application developers "write once, run 

anywhere" (WORA), meaning that compiled Java code can run on all platforms that 

support Java without the need for recompilation. Java applications are typically 

compiled to bytecode that can run on any Java virtual machine (JVM) regardless of 

computer architecture. As of 2016, Java is one of the most popular programming 

languages in use, particularly for client-server web applications, with a reported 9 

million developers. Java was originally developed by James Gosling at Sun 

Microsystems (which has since been acquired by Oracle Corporation) and released in 

1995 as a core component of Sun Microsystems' Java platform. The language derives 

much of its syntax from C and C++, but it has fewer low-level facilities than either of 

them [8] . 

 

4.3.3 MySQL Server 

MySQL is an open-source relational database management system (RDBMS). 

Its name is a combination of "My", the name of co-founder Michael Widenius's 

daughter, and "SQL", the abbreviation for Structured Query Language. The MySQL 

development project has made its source code available under the terms of the GNU 

General Public License, as well as under a variety of proprietary agreements. MySQL 

was owned and sponsored by a single for-profit firm, the Swedish company MySQL 

AB, now owned by Oracle Corporation. For proprietary use, several paid editions are 

available, and offer additional functionality [9] . 

 

4.3.4 Java Persistence API ( JPA ) 
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The Java Persistence API (JPA) is a Java specification for accessing, persisting, 

and managing data between Java objects / classes and a relational database. JPA was 

defined as part of the EJB 3.0 specification as a replacement for the EJB 2 CMP Entity 

Beans specification. JPA is now considered the standard industry approach for Object 

to Relational Mapping (ORM) in the Java Industry. JPA itself is just a specification, 

not a product; it cannot perform persistence or anything else by itself. JPA is just a set 

of interfaces, and requires an implementation. There are open-source and commercial 

JPA implementations to choose from and any Java EE 5 application server should 

provide support for its use.  

JPA also requires a database to persist. JPA allows POJO (Plain Old Java 

Objects) to be easily persisted without requiring the classes to implement any 

interfaces or methods as the EJB 2 CMP specification required. JPA allows an object's 

object-relational mappings to be defined through standard annotations or XML 

defining how the Java class maps to a relational database table. JPA also defines a 

runtime Entity Manager API for processing queries and transaction on the objects 

against the database. JPA defines an object-level query language, JPQL, to allow 

querying of the objects from the database. JPA is the latest of several Java persistence 

specifications. The first was the OMG persistence service Java binding, which was 

never very successful. 

 

4.3.5 Hibernate Framework (ORM) 

Hibernate ORM (Hibernate in short) is an object-relational mapping tool for 

the Java programming language. It provides a framework for mapping an object-

oriented domain model to a relational database. Hibernate handles object-relational 

impedance mismatch problems by replacing direct, persistent database accesses with 

high-level object handling functions. 

Hibernate is free software that is distributed under the GNU Lesser General 

Public License 2.1. 

Hibernate's primary feature is mapping from Java classes to database tables, 

and mapping from Java data types to SQL data types. Hibernate also provides data 

query and retrieval facilities. It generates SQL calls and relieves the developer from 

the manual handling and object conversion of the result set [10] . 
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4.4 Code Features 

4.4.1 MVC Architecture 

Model–View–Controller (MVC) was the architecture used to develop the 

system. MVC is a software architectural pattern for implementing user interfaces. It 

divides a given software application into three interconnected parts, so as to separate 

internal representations of information from the ways that information is presented to 

or accepted from the user. MVC is a most applying design pattern because of its 

flexibility & other central usages. It is reusable & expressive that allows more readable 

& mobile [11] .  

Following figure shows a diagram of MVC Architecture. 

 

Figure 4. 1 MVC Architecture 

 

 Model 

Model represents an object or java POJO carrying data. It can also have logic to 

update controller if its data changes. This layer is independent from other system 

layers such as, View and Controller. It also governs the rules to access the data objects 

and perform any kind of operation on them. It knows all details about data which 

needed to be displayed.  
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 View 

View represents the visualization of the data that model contains. Whenever the 

model’s data changes, the model notifies views that depend on it. This layer is 

independent from application logic. A view must ensure that its appearance reflects the 

state of the model. 

 Controller 

Controller acts on both model and view. It controls the data flow into model object 

and updates the view whenever data changes. It keeps view and model separate. This 

layer is independent from application logic. Below figure 4.2 shows the MVC 

architecture and flow of the layers. 

 

4.4.2 Code and Module Structure 

 Project source code is modularized to follow these MVC architecture. So 

source code is divided in to Packages. 

 Entity  - ( Modal ) 

 DAO – ( Controller ) 

 UI – ( View ) 

 

Figure 4. 2 Code and Module Structure 

4.4.3 Data Layer Implementation 

Tables have relevant database relationships such as one-to-one, one-to-many, 

many-to-many. They help to perform Create, Read, Update, and Delete operations in 

order to insert data for the database, read data from them as rows, update data, & also 

delete the unnecessary data. 
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 Database Table Implementation 

 

Figure 4. 3 Part of the Database Implementation Code (Creation of Table “Bank”) 

 Hibernate Configuration 

Hibernate requires to know in advance where to find the mapping information that 

defines Java classes, relate to the database tables. Hibernate also requires a set of 

configuration settings related to database and other related parameters. 

 Following figure shows a snippet of Hibernate Configuration Code. 

 

Figure 4. 4 Part of the Hibernate Configuration Code 

 Java Entity Class 

Typically an entity represents a table in a relational database, and each entity 

instance corresponds to a row in that table. The primary programming artifact of an 

entity is the entity class, although entities can use helper classes. Java classes whose 

objects or instances will be stored in database tables are called persistent classes in 

Hibernate.  

The persistent state of an entity is represented either through persistent fields or 

persistent properties. These fields or properties use object/relational mapping 
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annotations to map the entities and entity relationships to the relational data in the 

underlying data store. Hibernate works best if these classes follow some simple rules, 

also known as the Plain Old Java Object (POJO) programming model.  

 

 Following figures shows a snipped of Bank Entity Class. 

 

Figure 4. 5 Part of an Entity Class code 

 

4.4.4 User Interface Layer Implementation 

 FXML User Interface 

The Interface facilitates user to do necessary operations and modifications to 

forms. FXML is a modern java supportive User Interface implementing language 

which is only contains view elements whose behaviors can be controlled by java 

controller class. 

Instead of writing these FXML codes we uses a tool called Gluon Scene Builder 

which facilitate drag and dropping of view elements and generate FXML code 

automatically. 
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Following figure shows an example code snippet of an FXML file. Extracted from 

Bank UI. 

 

Figure 4. 6 FXML code segment for Bank UI 

 Java Controller classes for FXMLs 

Every FXML file must be controlled by a particular Java Controller Class which 

implements Java “Initializable” Interface. That Controller class handles every 

element in the User Interface and keep the binding between the UI and the Model. 

 

 Following figure shows a snippet of Bank UI Controller class. 

 

Figure 4. 7 Part of a Controller Class (Variables related to FXML) 

 

 

 



Inventory and Transaction Management System 

 

45 | P a g e  

 

 Following figure shows another snippet of the Same Bank UI Controller class 

which represent an event handler. 

 

Figure 4. 8 Part of a Controller Class (Event Handler of an FXML element) 

 Styling the User Interface 

User Interfaces which created by FXML can be styled by FX-CSS ( FX Cascading 

Style Sheet ). 

 

 Following figure shows a snippet of Main Style sheet. The code snippet is to 

style Buttons in the UI. 

 

Figure 4. 9 Part of the CSS code 

4.4.5 Controller Layer Implementation 

Control layer is the link between data layer & the interface layer. Here logical 

concept is, Parse a user request, validate the user request, determine what the user is 

trying to do, obtain data from the Model to include in response to user, select the next 

View the client should see.  

The sequencing of calls to the Model, and the sequencing of views and required 

input from the user defines the application's workflow. Workflow is thus defined in the 

Controller layer of the application. 

 Hibernate Session 
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The Session Factory is the concept that is a single data store and thread safe. 

Because of this feature, many threads can access this concurrently and the sessions are 

requested, and also the cache that is immutable of compiled mappings for a specific 

database. A Session Factory will be built only at the time of its startup. In order to 

access it in the application code, it should be wrapped in singleton. This wrapping 

makes the easy accessibility to it in an application code. 

 

 Following figure shows a snippet of Hibernate Session Factory class which is 

used to handle hibernate sessions. 

 

Figure 4. 10 Code segment for creating a hibernate Session 

 Data Access Objects ( DAO ) 

A data access object (DAO) is an object that provides an abstract interface to some 

type of database or persistence mechanism, providing some specific operations without 

exposing details of the database. It provides a mapping from application calls to the 

persistence layer. This isolation separates the concerns of what data accesses the 

application needs, in terms of domain-specific objects and data types, and how these 

needs can be satisfied with a specific DBMS. 
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 Following figure shows a snippet of a DAO (Data Access Object) class which 

is used to Save an object to the database. 

 

Figure 4. 11 Part of a DAO Class (Save object to the Database) 

 

Following figure shows a snippet of a DAO (Data Access Object) class which 

is used to Retrieve data from database. 

 

Figure 4. 12 Part of a DAO Class (Retrieve object from the Database) 

 

4.4.6 Reused Code and Modules 

 Several Pre - Developed third party libraries and codes were used while 

developing the system. 

 Controls FX Notifications 

Controls FX Notifications were used to show Notifications in the System. Success 

Notifications, Error Notification, Information Notifications are one of them. 
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 Following figure show a snippet of Notifications class which is used to show 

Error and Success notifications to the user. 

 

Figure 4. 13 Part of the Notifications Class code 
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CHAPTER 5 – EVALUATION 

5.1 Introduction 

Testing is the process of evaluating a system or its component with the intent to 

find whether it satisfies the specified requirements or not. Further testing is executing a 

system in order to identify any gaps, errors or missing requirements in contrary to the 

actual desire or requirements. Software testing is a process that should be done during 

the development process.  In other words software testing is a verification and 

validation process. 

 

5.2 Software Testing 

Software testing is a verification and validation process. Software testing is 

done during the development. Verification is the process to make sure the product 

satisfies the conditions imposed at the start of the development phase. In other words, 

to make sure the product behaves the way we want it to. Validation is the process to 

make sure the product satisfies the specified requirements at the end of the 

development phase. In other words, to make sure the product is built as per customer 

requirements. 

 

5.3 Techniques of Software Testing 

There are two techniques of software testing. 

 Black Box Testing 

Black box testing is a testing technique that ignores the internal mechanism of the 

system and focuses on the output generated against any input and execution of the 

system. It is also called functional testing. 

 White Box Testing 

White box testing is a testing technique that takes into account the internal 

mechanism of a system. It is also called structural testing and glass box testing. Black 
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box testing is often used for validation and white box testing is often used for 

verification. 

 

5.4 Types of Testing 

 

5.4.2 Integration Testing 

Integration testing is testing in which a group of components are combined to 

produce output. Also, the interaction between software and hardware is tested in 

integration testing if software and hardware components have any relation. It may fall 

under both white box testing and black box testing. 

 

5.4.1 Unit Testing 

Unit testing is the testing of an individual unit or group of related units. It falls 

under the class of white box testing. It is often done by the programmer to test that the 

unit he/she has implemented is producing expected output against given input. 

 

5.4.3 System Testing 

System testing is the testing to ensure that by putting the software in different 

environments (e.g., Operating Systems) it still works. System testing is done with full 

system implementation and environment. It falls under the class of black box testing. 

 

5.4.4 Acceptance Testing 

Acceptance testing is often done by the customer to ensure that the delivered 

product meets the requirements and works as the customer expected. It falls under the 

class of black box testing. 
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5.4.5 Regression Testing 

Regression testing is the testing after modification of a system, component, or a 

group of related units to ensure that the modification is working correctly and is not 

damaging or imposing other modules to produce unexpected results. It falls under the 

class of black box testing. 

 

5.5 System Test Plan 

Planning a test case is a very important aspect for developing system as well as 

for the completed system. Test plan should have the ability to test the functionality of 

the overall system. By properly testing a system, it can identify the errors which 

generate from the system and can correct them. The implemented system was tested 

using different test cases. Since the development started, the test plan continued by 

testing the system units. After completing a system unit it was completely tested to 

identify whether it can function according to expectations. Therefore, early detection 

of the errors was helped by this testing stage. After performing the system unit testing, 

next integration testing was done, and this can identify the errors and the required 

functionality of the units after integration [12] . 

 

5.6 System Test Cases 

A properly planned test case should have the ability to verify the relevant 

system component functionality. Therefore, to verify all the system functions there 

should be properly planned test cases for each and every function. 

In order to reduce the complexity of the system, system has divided into 

Module Categories. Test cases were written for each Category. 

Please refer Appendix E for Test Cases and Test Results. 
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 Following Tables shows the Test Cases and Priorities of those test cases. This 

tables is used to test the system and gather test results. 

Module Category Test Function Test Priority 

Transactions 

Adding new Transaction High 

Make sure an added 

Transaction cannot be 

Updated 

High 

Search 

Filter Search Result by 

privilege 
High 

Search by relevant fields Medium 

Select Searched results High 

Master Files 

Adding new Master File High 

Update an Existing Master 

File 
High 

Deactivate an Existing 

Master File 
High 

Re-Activate a deactivated 

Master File 
High 

Privilege 
Set privileges for different 

Roles 
High 

 
Update privileges for 

Roles 
High 

Login Authenticate user High 

Table 5. 1 Test Case 

 

 The Complete Test Cases and Test Results are Presented in the Appendix E. 
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5.7 User Evaluation 

Normally user evaluation is done by selecting different users of the system. In 

this system Manager has been taken as an administrator of the system and other users 

has taken as normal users with different privileges. User evaluation questionnaire was 

given to target population and results has summarized. 

After implementing the system it was tested in the client environment to get the 

user acceptance testing. The system was tested by the client to identify the 

functionality provided by the system, whether it can satisfy the operational needs of 

the company. By introducing the system briefly the client could understand how the 

system works. User Acceptance Testing was started by feeding the actual dataset to the 

developed system.  There were some minor modifications required for the system.   

The overall system was tested by the client; changing the user’s privileges. 

Because at the requirement gathering stage, it was stated there is a need for having all 

the company internal operational privileges to Administrator account. After testing the 

system, it had been requested to test the system using the staff members. Manager, 

Accountant and Cashiers had tested the system by login to their user accounts under 

the direction. Some minor modifications needed were pointed out by the Accountant. 

When finishing their session there was a pleasant response about the system. 

According to the business knowledge of the client, customers account as well as the 

suppliers account was tested. Those users who deal outside the company premises; had 

already informed the client about the criteria they should test in the system according 

to their requirements.  

After completing the user acceptance testing, a positive response was received 

from all the users requesting for minor modifications. With the newly developed 

system the company could function efficiently and smoothly rather than continue using 

the old method, the client stated.  The certificate received from the client has been 

appended to Appendix G. 
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CHAPTER 6 – CONCLUTION 

6.1 Introduction 

Weerawardana Family Super is a well-established supermarket in Yakkala area. 

At the beginning they could only provide essentials as a supermarket. But by the time 

now they have widen their business boundaries by providing all kind of supermarket 

goods and services. By now they have many customers with their daily transactions 

and have identified some customers as Loyalty Customers. 

As they were using a manual non-automated system, this manual obsolete system 

causes numerous problems. It is a more time consuming, inefficient process to manage 

processes in the supermarket including Item Management, Supplier Management, 

Customer Management, Transaction Management etc. 

From the requirement analysis stage, the client requirements were carefully 

analyzed and the system was developed by adding more functionality according to the 

user requirements to satisfy the user and to keep the user interacted with the system. 

By automating some processes, the workload of the user was reduced and it helped in 

saving the time of the client efficiently. Moreover, this automated system helps in 

reducing common mistakes that might occur by the user. Getting user feedback and 

properly testing the system helped to validate the overall system and to avoid conflicts 

that can occur. Although nobody can fulfill 100% all the expected requirements of a 

client, developing the system to a satisfactory level helped to satisfy the client 

expectations.   

By comparing the user feedback, test results, system functionality with the 

existing system; it was identified as a system which can satisfy the client requirements 

up to a satisfactory level. 

 

6.2 Future Improvements 

 The client is planning to develop the business domain in various ways. Some of 

them are, 
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 Online Shopping Facility 

 Home Delivery Service 

 Facilitate various kind of “Bill Payments” 

 More focus on Loyalty Customers 

 

Future Improvements of this system is focused on facilitate Systematic solutions to 

achieve those goals. 

 Join Online Shopping Website with existing database 

o Synchronize item and stock details with the website and system 

o Manage website through the system 

 Add Online Payment gateways 

o Handle secure and fast payment system 

 Add Delivery service tracking system 

o GPS tracking system 

o Calculate delivery cost 

 Add Bill Payment module 

o Add interfaces with billing services (EZ cash, M cash) 

 Add SMS service 

o Send messages for customers about promotions 

o Special events (Closing dates) 

o Birthday wishes 

 

6.3 Lessons Learnt 

As a student taking a degree program, this was a great opportunity for me to 

apply the previously learned lessons into a working system. The domain area was 

considerably large, therefore it helped to gain experience in many business techniques 

and it broadened my horizons into understanding, how to map those related business 

processes into a computerized system. 

Some of major Improvements I gained through the Project are 
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 Communication Skills 

 Business Analysis Skills 

 Designing Skills 

 Coding Skills 

 Java language knowledge 

 New trends of languages and frameworks 
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APPENDIX A – SYSTEM DOCUMENTATION 

 

This chapter covers steps about installation, Hardware & software 

configuration requirements which important to end users or anyone who wish to 

continue this project. 

A.1 Hardware Requirement 

 Intel Core i3 –  1.70GHz Processor 

 1 GB RAM 

 1 GB hard disk storage 

A.2 Software Requirement 

 Java Runtime Environment 1.8 

 MySQL Server 5.7 

A.3 Installation 

 Install Java Runtime Environment 

Some important steps of installing JAVA runtime are describe below. The steps 

should be followed in order to install the Java runtime Environment. 

1. Run Installation wizard and Press Next. 

 

Figure A. 1 Installation of JRE (Step 1) 
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2. Select destination folder and press Next 

 

Figure A. 2 Installation of JRE (Step 2) 

3. To finish Click Close 

 

Figure A. 3 Installation of JRE (Step 3) 

 Installation of MySQL server 

Some important steps of installing MySQL Server are describe below. The steps 

should be followed in order to install MySQL Server. 
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1. Run MySQL installation wizard and Press Next 

 

Figure A. 4 Installation of MySQL Server (Step 1) 

2. Accept the License Agreement and Press next 

 

Figure A. 5 Installation of MySQL Server (Step 2) 
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3. Select Typical and Press Next 

 

Figure A. 6 Installation of MySQL Server (Step 3) 

4. Tick Launch MySQL Configuration Wizard and press Next 

 

Figure A. 7 Installation of MySQL Server (Step 4) 
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5. Select Detailed Configuration and Press Next 

 

Figure A. 8 Installation of MySQL Server (Step 5) 

6. Tick Install as Windows Server and Press Enter 

 

Figure A. 9 Installation of MySQL Server (Step 6) 
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7. Enter a Password and Press Enter 

 

Figure A. 10 Installation of MySQL Server (Step 7) 

 

8. To Finish Installation click Finish 

 

Figure A. 11 Installation of MySQL Server (Step 8) 

 Install Inventory and Transaction Management System 

 

Copy the Inventory and Transaction Management.jar file to a desired folder and run to 

run the System. 
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APPENDIX B – DESIGN DOCUMENTATION 

 

B.1 Use Case Diagram and Descriptions 

 

 Use Case For Purchase Order 

Following figure shows the Use Case Diagram for the Purchasing Manager. 

 

Figure B. 1 Low Level Use Case Diagram for Purchase Order 

 

 Following table shows the Use Case Narrative for creating a Purchase Order. 

Use Case Name Purchase Order 

Actors Purchasing Manager 

Description 
Purchasing Manager Create a Purchase Order based on 

low quantity Items. 

Pre-Conditions Purchasing Manager Must be Logged into the System 

Typical Course of Events Actor System 
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Open Purchase Order 

Module 
 

Select A Supplier  

 

Ask to Generate Purchase 

Order automatically with 

reorder level details. 

Add desired Items to the 

Purchase Order 
 

Process Purchase Order  

 
Show Success 

Notifications 

Table B. 1 Use Case Narrative for Purchase Order 

 Use Case for Goods Received Note 

Following figure shows the Use Case Diagram for the Stock Keeper. 

 

Figure B. 2 Low Level Goods Received Note Use Case 
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Following table shows the Use Case Narrative for creating a Goods Received 

Note. 

Use Case Name Goods Received Note 

Actor Stock Keeper 

Description 
Stock Keeper check the Received Items with the 

Suppliers’ invoice 

Typical Course of Events 

Actor System 

Create New Goods 

Received Note 
 

Enter Items and Quantities  

 Calculate Total Value 

Process Goods Received 

Note 
 

  
Show Success 

Notifications 

Table B. 2 Use Case Narrative for Goods Received Note 

 Use Case for Invoice 

Following figure shows the Use Case diagram for the Cashier. 

 

Figure B. 3 Low Level Use Case Diagram for Invoicing 
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 Following table shows the Use Case Narrative for creating an Invoice. 

Use Case Name Invoicing 

Actor Cashier 

Description 
Cashier Generate Invoice based on customer item list. 

Enter Payment Details. 

Typical Course of Events 

Actor System 

Create New Invoice  

Enter Items and Quantities  

 Calculate Total Value 

Enter Payment Details  

Process Invoice  

 Print Invoice 

Table B. 3 Use Case Narrative for Invoice 

 Use Case for Bank Payment 

Following figure shows the Use Case diagram for the Accountant. 

 

Figure B. 4 Low Level Use Case for Bank Payment 
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 Following table shows the Use Case Narrative for Creating a Bank Payment. 

Use Case Name Bank Payment 

Actor Accountant 

Description 
Accountant select a bank and view credit value. And 

make payment. 

Typical Course of Events 

Actor System 

Create new Bank 

Payment 
 

Select bank  

 Show Credit Value 

Enter Payment Value  

Process Bank Payment  

 
Show Success 

Notification 

Table B. 4 Use Case Narrative for Bank payment 

B.2 Activity Diagram 

 

 Following figure shows the Activity Diagram for Creating an Invoice. 

 

Figure B. 5 Activity Diagram for Invoicing 
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 Following figure shows the Activity diagram for creating a Purchase Order. 

 

Figure B. 6 Activity Diagram for Purchasing Order 
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 Following figure shows the Activity diagram for creating Goods Received 

Note. 

 

Figure B. 7 Activity Diagram for Bank Payment 
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B.3 Sequence Diagram 

 

 Following figure shows the Sequence Diagram for Creating an Invoice. 

 

Figure B. 8 Sequence Diagram for Invoice 
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 Following figure shows the Sequence diagram for creating a Purchase Order. 

 

Figure B. 9 Sequence Diagram for Purchase Order. 
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 Following figure shows the Sequence diagram for creating a Goods Received 

Note. 

 

Figure B. 10 Sequence Diagram for Goods Received Note 
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B.4 Class Diagram 

 

 Following figure shows the Full Class Diagram of the System. 

  

Figure B. 11 Class Diagram of Entity Classes 
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B.5 Entity Relationship Diagram 

 

 Following figure shows the Full Entity Relationship diagram for the system. 

 

Figure B. 12 Whole Entity Relationship Diagram 

  



Inventory and Transaction Management System 

 

76 | P a g e  

 

APPENDIX C – USER DOCUMENTATION 

 

C.1 User Login Form 

Following Figure shows user login form which allows users to log into the system. 

All levels of users can log into the system in one form. When user try to log into the 

system check whether this user is valid user or not otherwise system display error 

message. 

 

Figure C. 1 User Login Form 

C.2 Main Window 

All the functions of each and every module can be accessible by users through 

this Main Window using the Navigation bar on the left side. 

All the modules are categorized for the simplicity. 

 Master Files 

o Department Module 

o Category Module 

o Subcategory Module 
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o Item Module 

o Supplier Module 

o Customer Module 

o Loyalty Scheme Module 

 Transactions 

o Purchase Order Note Module 

o Goods Received Note Module 

o Goods Transfer Note Module 

o Supplier Return Note Module 

o Wastage Note Module 

 Promotions 

o Customer wise Promotion Module 

o Item wise Promotion Module 

o Supplier wise Promotion Module 

 Accounting 

o Bank Module 

o Supplier Payment Module 

o Bank Payment Module 

 System Administration 

o User Module 

o Role Module 
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Following figure shows the Home UI of the Back Office Program. It Contains 

the Navigation pane and Current Notifications of the System. 

 

Figure C. 2 Main Window 

C.3 Item Module 

 Creation and Updates if Items are done using this module. Also, Stock details 

can be edited using this window. 

 Following figure shows the User Interface of the Item Module. 

 

Figure C. 3 Item Module 
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 Item Module is used to create update Items. Fill the necessary fields and save 

to create new Item. Press ‘F2’ button on the ‘Id field’ to search Items. Select one of 

them and make desired changes and save to update an Item. 

 

C.4 Goods Received Note Module 

 

 Following figure shows the User Interface of the Goods Received Note. 

 

Figure C. 4 Goods Received Note Module 

 Goods Received Note is used to Create Goods Received Notes. Select the 

desired Supplier. Enter goods received date. Then select a Purchase Order Note. Then 

the system will automatically loads the ordered items and quantities. Select  

 

  



Inventory and Transaction Management System 

 

80 | P a g e  

 

C.5 Supplier Payment Note 

 

 Following figure shows the User Interface of the Supplier payment Note. 

 

 

Figure C. 5 Bank Module 

 Supplier Payment Note Module is used to settle down due payments to 

suppliers. First select a desired supplier. Then add processed Goods Received Notes 

and also Supplier Return Notes. Finally Select a payment method and enter an amount, 

then process. 
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C.6 Customer Wise Promotion 

 

 Following figure shows the User Interface of the Customer Wise Promotion 

Module. 

 

Figure C. 6 Customer Promotion Module 

 Customer Wise Promotion Module is used to create and update Customer Wise 

Promotion. First select a Customer and select desired date range to be activated the 

promotion through. Then add desired Items and boundaries. Then Save. 
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C.7 Invoice Module 

 

 Following figure shows the User Interface of the Invoice Program. 

 

Figure C. 7 Invoice Module 

 Invoice Module is used to Create Invoice. Select items, enter quantities, enter 

discounts can be done through this module. Select payment methods and enter 

amounts. Then process. 
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C.8 Master Reports Module. 

 

 Following figure shows the User Interface of the Master Files Report Module. 

 

Figure C. 8 Master Reports Module 

 Master Reports Module is used to generate master reports. There are several 

kinds of master reports. 
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APPENDIX D – MANAGEMENT REPORTS 

D.1 Master Files Reports 

 

 Following Figure shows an Example of Master File Report which is Item List. 

 

Figure D. 1 Item List Report 
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D.2 Transaction Report 

 

 Following figure shows an Example Report of a Transaction Report which is 

Goods Received Note. 

 

Figure D. 2 Goods Received Note Report  
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APPENDIX E – TEST CASE AND RESULTS 

E.1 Login Form 

 

 Following table shows the Test Results for the Login Module. Test Results are 

Presented against predefined test cases. 

Test Case 
Expected 

Output 
Actual Output Status 

Enter Valid 

Username 

and Valid 

Password 

Login to the 

System 
Logged into the System Pass 

Enter Valid 

Username 

but Wrong 

Password 

Show Error 

Message – 

“Password is 

Wrong or 

account is 

disabled, 

contact the 

system 

administrator” 

Showed Error Message -  

 

Pass 

Enter 

Invalid 

Username 

and Valid / 

Invalid 

Password 

Show Error 

Message – 

“Username is 

Wrong” 

Showed Error Message -  

 

Pass 

Table E. 1 Test Case for Login Module 
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E.2 Item Module 

Following table shows the Test Results for the Item Module. Test Results are 

Presented against predefined test cases. 

Test Case 
Expected 

Output 
Actual Output Status 

Press “Save” 

Button 

Without 

entering any 

Details 

Show Error 

Notification, 

Show 

Invalidation 

Styles in 

Mandatory 

Felds 

Showed Error Notification 

 

Showed Invalidation Errors in 

Mandatory fields 

 

Pass 

Press “Save” 

button with 

missing 

mandatory 

data 

Show Error 

Notification 

Showed Error Notification 

 

Showed Invalidation Errors in 

Mandatory fields 

 

Pass 

Enter every 

valid details 

and Press 

“Save” 

button 

Show Succeed 

Notification 

Showed Succeed Notification 

 

Pass 

Table E. 2 Test Case for Item Module 
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E.3 Item wise Promotion Module 

Following table shows the Test Results for the Item Promotion Module. Test 

Results are Presented against predefined test cases. 

 

Test Case 
Expected 

Output 
Actual Output Status 

Press 

“Save” 

Button 

without 

adding any 

Items 

Show Error 

Notification, 

“At least one 

Item must be 

entered” 

Showed Error Notification 

 

Pass 

Enter End 

Date before 

than Start 

Date. 

Show Error 

Notification. – 

“End Date 

must be after 

than Start 

Date” 

Show 

Invalidation 

Style in “End 

Date” field 

Showed Error Notification 

 

Showed Invalidation Style in End Date 

Field. 

 

Pass 

Press F2 on 

the Item 

Field 

Invoke Item 

Search 

Window. 

Invoked Item Search Window 

 

Pass 

Select Item 

from 

Search 

Window 

Fill relevant 

fields with 

selected items 

data. 

Filled Item code field, Description field, 

Current Price field. 

 

Pass 
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Enter 

invalid data 

to fields. 

Show 

Invalidation 

Styles in 

relevant fields. 

Showed Invalidation styles in relevant 

fields. 

 

Pass 

Enter 

current 

data and 

press enter 

Add Item 

Promotion 

stock to the 

Table with 

given data. 

Added Item Promotion Stock to the Table 

with given data. 

 

Pass 

Add Items 

to the table 

and Press 

“Save” 

Button 

Show Succeed 

Notification 

Showed Succeed Notification. 

 

Pass 

Table E. 3 Test Case for Item wise Promotion 

 

E.4 Overall Test Results 

Using the standard set of questions provided in papers, the feedbacks were 

collected. Questioning about the criteria mentioned in the form and had filled the paper 

according to their responses. Those Staff members were: 

 Cashier 

 Accountant 

 Store Keeper 

 Purchasing Manager 

Overall Feedback of the Staff members were analyzed and Drawn into a Pie 

Chart. 
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Following figure shows a PIE Chart of overall Test Result which were gathered 

form different users of the Business domain. 

 

Figure E. 1 Overall Test Results from the Staff Members 
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E.5 User Acceptance Test Results 

 Following figure shows picture of User Evaluation Questionnaire with the 

answers which were presented to the Owner of the Business domain. 

 

Figure F. 1 User Acceptance Test Results of the System Administrator 
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APPENDIX F – CODE LISTING 

 

Major code fragments for anyone who is interested in referring the 

functionality of the system are contained in this document. 

F.1 Animate Class 

 Animate Class were written to Animate Container Nodes in the UI. When they 

load to the UI they appear in Fade in Mode. The Appearance were achieved by 

changing the “Opacity of the relevant Controller from 0.00 – 1.00. 

 Following figure shows a snippet of Animate Class. this shows how the Fade In 

Animation has achieved. 

 

Figure F. 2 Animate Class 



Inventory and Transaction Management System 

 

93 | P a g e  

 

F.2 Expanded Date Picker 

 Expanded Date Picker Class was written in Replacement of ordinary javafx 

scene control Date Picker. To maintain efficiency of the UI the Expanded Date Picker 

was design to handle by the keyboard without needing of the mouse. The Handlers are 

written for Enter Button, Left Arrow key. 

 On Action Event Handler 

Following figure shows a snippet of Expanded Date Picker Class. On Action Event 

handler handles the Enter Button Key Event on the Date Picker Text Field. 

 

Figure F. 3 Codes for On Action Even Handler of Expanded Date Picker 
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 Get Date from the Expanded Date Picker 

Following figure shows a snippet of Expanded Date Picker Class. Get Date method 

returns the Date object created from the Text Field. 

 

Figure F. 4 Code for get Date Method of the Expanded Date Picker 

 Get text from the Expanded Date Picker 

Following figure shows a snippet of Expanded Date Picker Class. this method is 

used to convert Date Object to String Object. 

 

Figure F. 5 Code for Get Text from Expanded Date Picker 
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 On Key Pressed Event for the Expanded Date Picker 

 

Following figure shows a snippet of Expanded Date Picker Class. This method is 

used to Handle Key Events on the Date Picker Text Field. 

 

Figure F. 6 Code for On Key Pressed Event Handler for Expanded Date Picker 
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F.3 Number to Words Converter 

 Numbers to Words class were written to Convert Cash Values to Word format. 

Example: 

12358 > Twelve Thousand Three Hundred and Fifty Eight.  

This class were useful in the system where “Cheque Details” were handling. 

 

 Following figure shows a snippet of Numbers to Words Converter Class 

 

Figure F. 7 Code for Number to Words Converter 

 

F.4 Security 

 The Security class were written for handle user password. To the secure the 

password when saving to the database, Following Methods were used. 

 Add Pepper 

 Add Salt 

 Hash 
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Following figure shows a snippet of Security Class. this class contains Create 

Secure Password, Match Password, Get Hashed Password, Generate Salt, Generate 

Pepper, Get Salted Password methods. 

 

Figure F. 8 Code for Security Class 
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F.5 Birthday and Gender from NIC 

 NIC class were written to generate Birthday and Gender from a particular NIC. 

It was useful in the Customer Module. 

 

 Following figure shows a snippet of NIC class. This Class contains Get 

Birthday, Get Gender Methods. 

 

Figure F. 9 Code for NIC class 
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F.6 Preloader Class 

 Preloader were introduced to the system in case of the system takes several 

seconds when loading the system for the first time. 

 

 Following figure shows a snippet of Pre Loader Class. This class contains Start, 

Handle State Change Notification, Handle Progress Notification Methods. 

 

Figure F. 10 Code for Preloader Class 

F.7 Main Class 

 Following figure shows a snippet of Main Class. Main Class is the class which 

invoke the system starts. This Class contains Main, Init, Start, Load Main Stage 

methods. 

 

Figure F. 11 Code for Main Class 
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APPENDIX G – CLIENT CERTIFICATE 

 

 Following figure shows a Photo of Client Certificate. Which certified by the 

client. 

 

Figure G. 1 Client Certification 



Inventory and Transaction Management System 

 

101 | P a g e  

 

GLOSSARY 

CSS – Stands for Cascading Style Sheets. Use to apply styles for Markup languages 

such as HTML, XML.  

Interface – Interconnect web system with the user.  

Java – one of the leading object-oriented programming language. 

MySQL – One of most popular Database management system can handle big amount 

of data related to different types.  

RUP – Stands for Rational Unified Process. Iterative software development 

methodology. Develop by Rational Software Co-operation.   

SQL - Stands for Structured Query Language. Help to retrieve data base details.  

SHA 256 – one of the Hash Functions. Use when converting data into unreadable 

format.   

UML - Stands for Unified Modeling Language .Developed by Ivar Jacobson, James 

Rumbaugh, and Grady Booch at Rational Software. It is a modeling language. 

Database - is a collection of data for one or more purposes, usually in digital form. 

Object-relational mapping - is a programming technique for converting data between 

incompatible type systems in object-oriented programming languages. 
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