
 Criterion C: Development  
List of techniques:

• NetBeans connectivity to database 
• Graphical User Interface using Java Swing Library 
• Authentication and Security 
• Algorithms and Complex Queries 
• Encapsulation 
• Inheritance 
• Event Listener Interface 
• Loops 
• Modular Code 
• Data Abstraction 
• Exception Handling 
• Exporting data to PDF  
• Auto-incrementing the ID number  
• Records getting automatically entered in relation to ID number 

Netbeans connectivity to database 

We need a connector for the project to to connect the Java NetBeans Project with the database 
so that they can communicate with each other. 


 

 

 Figure 1: Screenshot of Java Project Library

Figure 2: Screenshot of code 
needed for database connectivity

The above code is required for establishing a connection between the Java NetBeans Project and 
the Database. 


Graphical User Interface using Java Swing Library:

I used the Java Swing Library to create the GUI of my product as it offers a wide variety of options 
for customising the GUI. I used the components, coloured yellow in the diagram below, in my code.
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Figure 3: Screenshot of components used from Java Swing Library

By using the Java Swing Library, I have several tools at my disposal such as JFrame, JButtons, 
JPassword, JOptionPane etc, which allowed me to further improve the GUI functionality of the 
product.


Figure 4: Screenshot of Java Swing Library with jDateChooser



Moreover, as I wanted one more functionality which was not available in the Java Swing Library I 
had to download it from the internet and add it to my project library and to the Java Swing Library 
also. 










Figure 5: Screenshot of jCalendar in Project Library

After adding jCalendar to the project library, 
as I wanted the jCalendar component I 
added it to the Java Swing Library. jCalendar 
allows me to choose a date instead of 
manually typing the date. 

Figure 6: Screenshot of jCalendar 
Authentication and Security 

This is an important method to ensure data privacy for the client in order to prevent unauthorised 
access. The client wanted separate main menus for himself and for his employees to use. I wrote 
the following code to check if the username and password matches to either the Admin or 
Employee functionality, and if it does not match either, then it would display an error saying 
incorrect username and password entered.


Figure 7: Screenshot of Login Form 
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Figure 8: Screenshot of Login Button code  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If the Username or Password aren’t entered the error message ‘Username or Password is empty’ is 
displayed. If the Username or Password is incorrect the error message ‘Incorrect Username or Password’ 
is displayed. The Username and Password for each user is stored in the ‘User’ table along with the 
‘Access’ rights. If the ‘Access’ right is 0 then the user is redirected to the ‘EmployeeMainMenu’, if the 
‘Access’ right is 1 then the user is redirected to the ‘AdminMainMenu’ if the login is successful. 



Figure 9 (a): Screenshot of Login Form when Username is not entered



Figure 9 (b): Screenshot of Login Form when Password is not entered

Figure 10: Screenshot of Login Form when Username or Password is incorrect
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Figure 11: Screenshot of AdminMainMenu

Figure 12: Screenshot of EmployeeMainMenu
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Algorithms / Complex Queries 

Having written the Pseudocode earlier in the Design phase, I was able to define and understand
the important functions that I will be using in this project.

Database Connectivity Method: This is the first method that I used that is common to all classes 
as this involves connecting to the database, which is required for almost all of the classes. Thus, 
this has to be a public method so it can be called upon by any class to access the database.

Figure 13: Screenshot of Database Connectivity Method

Add/Edit/Delete Data: These functions were the most important ones for the application. They 
can be called when they are needed for the adding, deleting and/or editing the data.


Figure 14: Screenshot of method to add data





Figure 15: Screenshot of method to edit data

Figure 16: Screenshot of method to delete data



Fill the Tables: This was created so that the admin could see the data present in all the forms. 
Each class has its own function and this function is beneficial for the viewing of all the records of 
different categories.  

 
 

Figure 17: Screenshot of function to fill tables
 

Figure 18: Screenshot of code for data automatically shown in fields when a row is selected. 

Inheritance: 

I have used inheritance in my program so I can easily access methods from various classes in 
different aspects of my project. So to do this, I initially made one class with the code of the 
Database connectivity, called MyConnection, which acts as my Singleton class. By using 
inheritance, I made objects of this class all through the code, which allowed me to make the 
connection to the database without having to repeat it every time I need to access the Database. 
Furthermore, actions such as extracting entries from the database are common to many classes, 

WHILE Loop



thus I have created classes of all the forms for the AdminMainMenu where I have defined the 
functions regarding adding a new object, editing object, deleting object etc.

All of the classes that have GUI’s linked to them extend the JFrame, as follows:


If any other classes need to be extended, the object of the class has to be created as follows: 

By using inheritance, I was able to save space, and increase time and memory efficiency.

Encapsulation: 

As most variables are private, we need to use getter or setter methods in order to access or 
change the methods. The void set methods change their values, however, the get methods return 
the values of the variables. These are important methods as they allow us to access and change 
variables, without calling them directly.



Event Listener Interface: 

To make the project user- friendly I’ve used to get the Event Listener Interface to show output on 
user’s actions. In order to do this, I’ve used the ActionPerformed function in my buttons on the 
forms which makes it easier for the user to use the project, as it tells them if they have successfully 
added, updated or deleted data. 

Figure 19: Screenshot of code to add data



Figure 20: Screenshot of code to edit data

Figure 21: Screenshot of code to delete data



Loops: 

I have used loops in my program to extract item entries from the database. Using loops, I have 
minimised the need to rewrite the same program multiple times, thus making my program efficient, 
which is the need of my client. (Refer to Appendix Section A.1 and A.2)




Figure 22(a): Screenshot of FOR loop 




Figure 22(b): Screenshot of WHILE loop 
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Modular Code:

I have used techniques of Modular Code in order to keep the code reusable and maintainable. This 
technique is used to divide the code into separate manageable sub-functions, so that the same 
functions do not have to be defined in various parts of the code, making the code more efficient. 
This allows me more flexibility in my code as I am able to make changes throughout my code by 
simply changing small aspects in the code, which makes the code manageable and reusable. I 
have used this type of code in the classes of all the forms AdminMainMenu where I have created 
functions such as adding, editing, deleting entries in the database, taking the client back to the 
main menu without having to close each and every form, and I have used these functions 
throughout the project to be able to easily manage the code by changing only the functions in the 
classes and not having to define or change them throughout the rest of the program.

Data Abstraction:

Using Data Abstraction, I have been able to create restricted access for the employees, in which 
they cannot change information related to any of the forms whose information can be changed by 
the admin. As the employee is not allowed to edit information about any of the forms, the security 
that of the application is high as no external source can change the data, so they can keep track of 
all of the information without worrying that their data might be edited or deleted.

Exception Handling:

Exception handling is an essential part in my application. When the Client has to delete a record 
from any of the forms there is a chance that the desired record in the forms may not be selected, 
to prevent any crash to the program the IF statement here checks if the selected row count is less 
than 0 (which it won’t be if a row is selected) and throws an error dialogue box with the response 
“Please select a row to delete”, which also helps the user to understand the reason the record 
wasn’t deleted. 








Exporting Data to PDF:

I have used the iText.jar file in my program which has allowed me to export data from Parts into a 
PDF file. This functionality is extremely helpful and allows the Admin to easily manage data as well 
as back up their data into a safe location. I created a PDF file with the following method: 
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Figure 23: Screenshot of iText in Project Library

Figure 24: Screenshot of code to generate PDF
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Auto-incrementing the ID number:

I have used this code to auto-increment ID in my application which has allowed me to not have to 
enter a new ID every time. This particular functionality is extremely helpful and allows the Admin to 
easily manage data. I created a this functionality with the following method:

Figure 25: Screenshot of code to auto-increment ID

Records getting automatically entered in relation to ID number:

I have used this code so that records get automatically entered in relation to the ID which has 
allowed me to not have to enter the all data every time. This particular functionality is extremely 
helpful and allows the Admin to easily enter and manage data. I created this functionality with the 
following method:


Figure 26: Screenshot of code to get records automatically entered in relation to ID

Word count – 991 (excluding labels, screenshots and heading)  
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