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                                                                            List of Techniques Used: 

SQLite/JDBC (+DB Browser for SQLite) 

Error/Exception Handling 

Event Handling 

Validation Techniques 

Encapsulation 

Design and Implementation of Swing GUI 

External Libraries — ​​Javax Mail, JFileChooser 

JSON Object and Arrays 

TextField Auto-Complete 

 

*entire annotated code listing is presented in​ Appendix E 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



1) SQLite /JDBC(+ DB Browser for SQLite): 

 

The reason for choosing SQLite as my database management system (instead of MySQL) can be seen below. 

 

I constructed a SQLite database through using the application DB Browser. The programme required many sets of data to 

be stored (ex. Kitchen/Pantry items, Shopping items, types of recipes). Hence, I created multiple tables in the database 

(see Figure 2) to satisfy the different data storage needs. 

 

 

 



In order to generate connections between the SQLite database and multiple classes, JDBC Driver had to be first installed 

into NetBeans (see Figure 3 below),  

 

 

and then a formulated code of Java syntax (see Figure 4) had to be used throughout the project to allow access and 

interaction with the contents of the SQLite database. 

 

 

 

 

 

 

 



 

To interact with specific data from different tables in the SQLite Database, SQL query statements were used, as shown 

below: 

 

 

 

 

 

 

 

 

 

 

 

 



 

 



 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 



In GUI-displayed classes ex. RecipesJFrame, the data stored in their respective tables in SQLite must be displayed to the 

client. This was achieved by having jTable(s) be populated by data from the database. 

 



Justification​​: ​​There various ways to populate a jTable with data from a database, but I chose to do it through Arraylists. 

Other approaches included  implementing the whole database as a jTable using the functionality provided by NetBeans; a 

less programmatic way, and a more structural one. Having the data in Arraylists not only allows dynamic changes, but also 

increased  flexibility in terms of interacting with the data from SQLite. Having the data be implemented programmatically 

gave me opportunities to improve the functionality as well.  

 

Storing Images inside SQLite Database: 

In RecipeJFrame class, images for each recipe(s) must be saved into SQLite database and thus, the ‘recipes’ SQLite table 

included a column called ‘image’, where the image path was stored. 

*student’s name is blurred for anonymity 

 

Justification​​: ​​Other approaches include storing the actual image file inside SQLite. However,  storing images as it’s 

respective paths allows more flexibility. It allows storage of many images without worrying about image sizes and more 

importantly, about the space and performance of the database. Storing the actual image files would potentially slow 

down the performance, as it takes more effort to load them to a high resolution. 

 

 

 

 

 

 

 



2) Error/Exception Handling  

One of my main techniques to combat any errors/exceptions that may appear throughout the project was the used of  Try 

and Catch statements. 

 

 

When there is an exception, whether it is IOException, or SQLException, instead of terminating the whole program, the 

‘catch’ takes care of it, and the rest of the program can be executed smoothly. The Try-Catch statement also makes it 

more convenient for programmers to easily identify the issue; like a debugging technique. The type of exception + it’s 

issue will be displayed in the console (or in the form of a JOptionPane). 

 



 

Justification: ​​Having the specific exception identified also indicates the type of issue that has to be examined further. For 

example, if the exception is ‘SQLException’, the programmer knows that the problem is not within the actual Java syntax 

itself, but maybe the SQLite statements or database. Hence, the use of the Try-Catch statement allows the separation of 

the identification  between program code and error-handling code. It makes it easier for the programmer to fully 

understand and maintain the logical flow of the program as a whole.  

 

SQLite databases is an external system, so there is a high risk of unpredictability and unknown issues, including network 

connection errors, unreachable databases; not being able to retrieve data etc. Therefore, Implementing Try-Catch 

statements is extremely vital when a database management system (ex. SQLite) is constantly referred to throughout the 

project. 

 

 

 

 

 

 

 

 

 

 

 

 



3) Event Handling 

Most importantly, the project involves many user-interacting aspects throughout the GUI(s), including clicking buttons 

etc. Each of these swing components has its own ‘event’, being able to perform and execute various of tasks and actions 

when it is interacted with. 

 

 

 



 

 

Other examples are displayed below: 

 

 

The use of event handling not only improves the overall functionality of the program, but also strengthens the 

convenience provided by the swing components, hence improving the client experience/interaction with the GUI. With 

each swing component consisting of their individual code, it also makes it easy and fast for programmers to locate the 

source of error(s) and debug/fix them. 

 

 

 

 

 

 

 

 

 

 

 

 



4) Validation Techniques 

a) ​​Presence Checker​​: 

 



 

 

 

 

 

 

 

 

 



b) ​​Range Checker​​: 

 



 

 

 

 

 

 

 

 

 

 

 

 

 



c) ​​Type/Format Checker​​: 

 

 

 

 

 

 



4) Encapsulation 

The program consists of 3 main classes - ​User, Shopping​​, and​ Recipe​​ and each had respective sets of accessors and 

mutators. The primary purpose of them is for the retrieval of each column heading from their respective tables in the 

SQLite database.  

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



5) Design and Implementation of Swing GUI 

 

 

 

 

 

 

 

 



The TableColorCellRenderer() class is used to colour specific cells/rows/columns of a jTable. This was implemented with 

the Expiry date warning system, by changing the colour of the rows containing products which are going to expiry/or has 

expired already.  

 

The getTableCellRendererComponent() function (which is found in the TableColorCellRenderer class) was called on from 

the PantryJFrame class, as shown below​: 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



The client has the option to view the list of recipes based on categories. In order to achieve this, each recipe had to 

validated against each food category (ex. Breakfast, Main Dishes) and if it matches, then that specific recipe will stay 

displayed while others will be hidden 

 

 

 



 

 



6) JSON Object and Array 

Specifically for the recipe generator feature found in the RecipeJFrame class, an arraylist of ingredients for each meal was 

inputted, stored, and retrieved from the ‘recipes’ table in the SQLite database using JSON. 

 

a) ​​INPUT of ingredients into JSON Array and stored in SQLite​​: 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



b) RETRIEVAL of JSONArray to be validated against existing products 

 

Justification​​: ​​Due to the nature of SQLite, ArrayLists cannot be directly stored into the database. Approaches to achieve 

this included using JSON Array (as shown above), or by converting Java objects from the ArrayList into a storable 

transmittable format (ex. stream of bytes) and stored into the database as a BLOB. When retrieving a JSON array, it does 

not need to be converted back to have its stored  values validated (unlike the stream of bytes where it has to convert it 

back)  and thus it would be beneficial as it would go straight into a for loop. This means it can load data quicker. 

 

 



7) External Libraries  

a) ​​Javax Mail​​:  

In order for the client to access the shopping list she created in the ShopListJFrame class, the list must be sent to her via 

email. This was accomplished through the import of the JavaxMail library.  

 



b) ​​JFileChooser​​: 

Inside the RecipeJFrame class, when adding her own meal, client can also choose an image of the meal from her 

computer to upload. This is accomplished through JFileChooser.  

 



8) TextField Auto-Complete 

Whenever the client is required to input a value (ex.product name, recipe ingredients, groceries into shopping list) a text 

field autocomplete algorithm was implemented. 

 

 

Justification​​: ​​The auto-complete suggested words were initially going to be stored inside an ArrayList, but realised it 

would be inefficient, considering the large quantities of words needed to stored. Thus, the list of words were instead kept 

inside a txt. file , and through using BufferedReader (as shown above) to retrieve them, it made it more practical and 

efficient. 

 

It consists of ​3 main methods ​​(all found in class Java2sAutoTextField) : 

 

 



 

 

 

 



 

 

 

 

 

 

 

 

 

 



 

Mutators/accessors were also implemented so methods can be accessed by outside classes (ex. PantryJFrame, 

RecipeJFrame, ShopListJFrame) that uses this textfield autocomplete feature. 

 

References:  

https://stackoverflow.com/ 

www.sqlitetutorial.net 

https://www.tutorialspoint.com 

 

WORD COUNT: ​​1208 

 



 

 


