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Criterion C: Development 

Techniques used: 

The following techniques were used to develop the final product: 

• Creating a locally hosted database and connecting it to the program 
• Developing a user-friendly GUI Interface  
• Providing security and authentication to the product 
• Writing algorithms and methods using Java 

§ Importing Java libraries 
§ Defining variables and functions 
§ Inheritance from javax.swing.JFrame class 
§ Using the event listener interface 
§ Modular Programming 
§ File writing 

• Creating SQL queries to extract, add, update, and delete information from the 
database 

I will now lay out the step by step development process of the product while highlighting 
the techniques mentioned above. 

Creating the database and connecting it to the program 

Creation of the database: 

XAMPP is an open source web server solution which was used to host the MySQL Database 
and the Apache Web Server. This allowed me to use the GUI tool, phpMyAdmin, to create 
and manage the MySQL database. This relational database created was in 3NF to reduce 
data redundancy and avoid insertion, update and delete anomalies. The following tables 
and relationships were created: 
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Primary keys and foreign keys were created to establish the relationships and each table has 
its own primary key. The most important table in the database is the visit table since it 
provides the unique Visit ID for each patient visit which is used to track opd patients, indoor 
patients, service records and payment records. The users table is created for the users of 
the product to store the login information. 

Connecting the database to the program: 

In order to connect the java program to the MySQL database, the connector was added to 
the libraries and java.sql.Connection and java.sql.DriverManager libraries were imported. 
 

        

The following code was written to establish the connection. The try-catch statement 
ensures that the exceptions are handled and the data isn’t lost. 

 

 

 

 

 

This connection is used throughout the program to ensure that the database is connected 
and is also used to create queries which will be discussed later. 

Developing the user-friendly GUI Interface 

The Java Swing Library was used to create the GUI interface for my product. This allowed me 
to add components like buttons, text fields, combo boxes, check boxes, labels and lists to 
the product to make it interactive. NetBeans IDE provides several inbuilt GUI functions 
which allowed me to customise my product and all the swing components were 
automatically added to the code. All the classes were extended to the class 
javax.swing.JFrame. Thus, inheritance was used here as all classes inherited this class which 
allowed them to access the GUI components. 

  

Tests for errors and executes code if no error occurs 

Catch statement is run if an error occurs in the try statement 

Location of the database (URL or LAN address and 
port), default username, and password 

Manages the JDBC drivers 

Example of swing components declaration Class inherits javax.swing.JFrame class 
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Apart from the existing components, the JDateChooser was added to the libraries to add a  
Date chooser component to allow the receptionist to choose the date. 

 
The graphical design of the user interface is shown below 

 

 

 

GUI components in 
NetBeans’ Palette which 
can be added to the 
graphical design 

JDateChooser 
downloaded and added to 
the swing controls. 

JDateChooser in 
libraries 

Navigation pane to allow user to 
switch between windows 

Intuitive buttons with 
icons 

Highlighing the page that 
is open 

Text fields, date chooser and 
buttons for easy data entry 

Hospital logo displayed 
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Developing all the forms and classes 
 
Several classes were required for the development of the product as outlined in the design 
overview. The design overview made it easy for me to write the code in Java. 
 

1) Login Page (Providing security) 
 
The security of the data and the functions of the product was essential to the client. A 
login page was specifically requested with different credentials for the receptionist and 
the director. 

 

 
Final Login Page Developed 

The users table in the database stored the usernames and passwords and the type of user. 
 

 
 
SQL is a higher level programming language used to manage data in relational databases. As 
mentioned in the techniques, SQL was used throughout the program. In the LoginPage 
Class, an SQL Statement allows the program to retrieve the username and password from 
the database and compare it to the entered credentials. 
 
The following method was created to allow the user to login and be redirected to the 
respective interfaces: 

users table 
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The following event listeners were added to the login button and the password text field so 
that the login method is executed when the button is clicked or when the enter key is 
pressed. 
 

 

 
 
 
 
 
 
 
 
 

Checking if the username field is empty Checking if the password field is empty 

Appropriate error messages shown in a dialog box 

Defining parameters that replace 
question marks 

Displayed password is hidden for security 

Checks if 
entered 
details 
exist in 
database 

Appropriate 
interface is 
opened 
according to 
user type 

Error messages shown in a 
dialog box if details not found 

Checks if the enter 
key is pressed on the 
password text field 

Checks if the login 
button is clicked 

login method is called 
which executes the 
function 
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The following libraries were imported for this class: 
 

 
 
 

2) Registration Form Class 
 
This class allows the receptionist to add, update, delete or view patients. Complex 
SQL queries and java methods and algorithms were used here. 
 
v Firstly, a function was created which displays a JTable with all the records. 

javax.swing.table.DefaultTableModel was imported to define the table model. A 
Vector was initialized in order to store the data to be entered into the table. A 
vector is essentially a dynamic array with unlimited size. This is important 
because we do not know the number of rows here. 

 

 
 
 

 
 
 
 
 
 

Allows dynamic and 
parametric queries 

Allows the enter key event  

Allows the dialogue 
boxes to be displayed 

Query to extract data from 
patientsinfo table in the database 

Retrieving information about the table 
then assigning the number of columns in 
the table to a variable ‘c’ 

Initializing the table and passing the data 
and column name to vector type Loop till all columns 

are added 

Loop till a 
record 
exists in the 
database 

Inserts the data from the vector 
‘v2’ into the table’s row 

Inserts the data 
into the vector ‘v2’  
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v When a row is selected from the table, the data should be displayed in the text fields to 

be edited. 

 

 

v Generate a new patient’s ID: 
 

 
 

Defining variables 
with type 

Retrieving text from the 
text field and assigning it 
to the respective 
variables 

Checking which button is 
selected and accordingly 
assigning string to the 
variables 

Function is executed 
when the table is clicked 

Retrieving selected row and 
assigning a variable to index of 
the row 

Sets the text of the text fields 
equal to the data at specific row 
and column 

Converts the String type 
variable to a java date type 
variable of a specified format 

Selects the maximum value of Patient ID in the database 

Checks if no maximum Patient ID exists, and then sets the ID as PS001 

Eliminates the first two characters from the 
string and converts string to long 

Adds one to 
the maximum 
id’s numerical 
value and then 
creates the 
alphanumeric 
id of the 
format “PS00_”  

The save button 
is disabled  
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v The following method was created to input the entered data into the database: 
 

 

 
v The following method was created to clear the text fields: 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Checking if no data is 
entered  

Error message is shown 
asking user to try again 

Query to insert data 
into the table 

Appropriate message is 
shown 

The displayed 
table is 
updated, 
automatic id is 
generated, 
and text fields 
are cleared. 

Save button is enabled. 

All text fields are set to blank, and the 
selected date and sex are removed 
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v The following method was created to update the data in the database: 

 

 

 
 
v The following method was created to delete the selected record: 
 

 
 
 
 
 
 
 
 
 

Query to update 
database  

Query to delete the 
entry from database  
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v The event listeners MouseClicked and ActionPerformed were used to detect when the 
following buttons were clicked to call the required method to be executed: 

 
 
It must be evident by now that modular programming was used in the development of the 
code as different parts of the code were developed individually and methods that were 
created were then called by other parts of the code when needed. This allowed me to write 
all the methods separately and in order to change one function, only a block of code needed 
to be edited, thus it was a time-saving and efficient method. 
 

3) Visit Entry Page 
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View Visit Table 

 

 
Automatically Generate Visit ID and Visit Number 

Query to retrieve visit 
data for the date 
entered  

Query to retrieve patient 
information data for the patient  

Looping till visits exist in the 
database for the date entered 

Query to retrieve doctor 
information for the doctor  

Query to organization 
information for the organization  

Retrieving 
patient id, 
doctor id, 
organization 
id from the 
visit table 

Query to extract maximum visit 
number for the selected date 

Converting integer to string 
format 
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Searching for a Patient 

 
 

 

 
 

Inserting doctor and organization names into combo boxes 

 
 

 
Methods called in the main class 

Creating model for the list of 
patients 

The array stores the patient id at the 
same location as the index of the list 

An array to store patient id is 
declared 

Query to search for the entered 
patient name in the database 

Query to retrieve all organizations from 
database 

Query to retrieve all doctors from 
database 

Loop to add doctor names one by one 

Loop to add organizations names one by one 

Disabling the second ok button  
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Disabling the text fields 

 
 

 
Displaying Patient Information 

 

 
 

Retrieving the selected patient’s index from 
the list and the stored id in the array 

Setting text field data as the data from 
patientsinfo table in the database  

Query to insert 
data 
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Saving visit data 

4) Check-in Page 
 

 
 

 
Updating indoor table 

Clearing fields 
and updating 
table 

Checking if room is vacant and 
setting Patient as “No Patient” 

Retrieving the patient who is in the 
room 
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Updating indoor table (contd) 

 

 

 
Checking In a patient 

Retrieving patient id from visit table 
and patient name from patients info 
table 

Query to update rooms 
table 

Query to insert data into indoor table 
and setting checkout date as “Pending” 



 16 

 
5) Checkout Page: 

 

 
 

 

 
Display patient details when patient is clicked 

 

Retrieving patient’s data from 
different tables 

Event listener applied when the 
Table is clicked and retrieving 
selected row 
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Checkout a Patient 

6) ServiceSlip Page: ServiceSlip form class was created to allot services to patients.  

 

Checking if date entered is after 
the check-in date of the patient 

Queries to update indoor and 
rooms table 

Error message if date is before 
check-in date 
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v The patients and the services displayed in the dropdown list must be according to the 
category of the patient selected (opd or indoor). Thus, two methods for each combo box 
were created. 

 

 
 

 
 

Retrieves all patients who are 
currently in a room 

Checks if the patient’s record 
does not exist in indoor 
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Using ActionPerformed event listeners: 

 

 
v  Allotting service: Using the event listener, the following code was written: 

 

Only retrieves services with the 
type, “General” 

Disabling the buttons after any one is 
clicked to avoid any accidental clicks 

Automatically assigning a serial 
number 

Query to insert data into patient 
service table of the database 
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7) Bill Generation Page: This page is the most important page in the product as it allows 
the receptionist to generate, save and print patient bills.  

 
Calculating the expenses of a patient: The following code was developed for calculations. 

 

 

If the patient is a 
follow up patient, 
OPD fees is zero 

Retrieving doctor’s 
fee and equating to 
OPD charges 

Formatting the date 
in a pattern 

Using localdate variable type 
to calculate days between 
check in and check out 

Calculating total 
charges for 
indoor 

Converting to integer 
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The following libraries were imported to allow the calculation of number of days: 

 
v A table was used to display all the individual charges. The calculated values of opd 

charges and indoor charges were used. However, the services charges have to be 
displayed one by one. The following method was created to view the table: 
 

 

 

 
 
 
 
 

Inserting the calculated 
values of opd charges and 
indoor charges 

Converting integer to 
string 

Retrieving services availed 
by the patient 

Adding service name and 
charges to the row 

Increasing serial number 

Calculating the discount by 
multiplying the percent 
discount/100 to the total amount  

Calculating the final amount and 
displaying it with the label Resetting values for 

future calculations 
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v The following method was created to insert the data from the table into the text area 
for the receipt. 
 

 
 
v The client also requested a save and print option. File writing technique was used here 

and the following libraries were imported for writing a file and for the print function. 

 
 
 
     The following functions were created using the event listeners: 
 

 

 
 
 
 
Admin Interface: 
 
One specific feature requested by the client was the ability to view payments sorted 
according to month and year. These reports were not supposed to be printed or saved, so I 
decided not to use a report plugin and instead created a table to view the payments and a 
text box revealing the total payments. 
 

Using Bill ID 

Inserting table data 
into the text area 

Creating the text file  

Using predefined function to write 
the file and insert text from text area 

In case an error occurs, the catch 
statement is given. Predefined print function 

Libraries that enable 
creating files and writing 
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Payments Form Class: Two separate functions were created to view the payments according 
to the category, i.e, yearly or monthly. Using event listeners, the required functions were 
called: 
Yearly payments:  
 

 

 

 

Query to retrieve payments between 
the first day of the year and the last 

Inserting data from vector to table 

Looping till all rows are considered and 
calculating total payment by adding the 
payments  

Calling the method and providing it the 
value for the variable that stores the year 
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Monthly payments:  

 
 

 

 
 
 Refer to Appendix C for the complete source code of the product. 
 
 
Word Count -  1128 (Excluding headings and captions) 

Setting the month as the index of the combo box 
for the month plus 1. The format was also created 
so that the month is in the “0_” format. 

Query to select payments between the first 
date of the month and the last date. 


