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Abstract—This article discusses the development of a product category system for an online shopping
application using the concept of inheritance in Java programming. In a shopping application, efficient product
category management is essential to make it easier for users to search for items according to their type and
preferences. This system is designed using an inheritance structure to define various product categories
hierarchically. The parent category will provide basic attributes and methods, while the child category will
inherit and develop these functionalities according to the specific needs of the product. The use of inheritance
allows for more modular and manageable coding, and increases the ability to expand the application in the
future. With this system, the shopping application not only simplifies the product search process but also allows
for more structured and flexible product grouping. The implementation in Java is done using base classes and
child classes, as well as a polymorphism mechanism to optimize interactions between product category objects.
The results of this study indicate that an inheritance-based approach in Java can improve the efficiency and
readability of code in developing shopping applications with dynamic and easily developed product categories.
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I. INTRODUCTION

In developing online shopping applications, product category management is an
important element to make it easier for users to navigate various types of products[1]. A
good category system can improve the user experience by presenting products based on
certain groups or types[2]. However, as the number of products grows, efficient category
management becomes a challenge[3].

For this reason, the use of object-oriented programming (OOP) principles, especially
the concept of inheritance, can be an effective solution[4]. With inheritance, we can create
a hierarchy of product categories, where the base class defines common attributes, while
the derived class inherits and adds specific functionality for more detailed categories. This
approach allows the development of a more modular, easy-to-manage, and scalable
system[5][6].

This article aims to explain how to build a product category system for a shopping
application using inheritance in Java[7]. Through this approach, product category
management becomes more structured and easy to develop, both for simple and complex
product categories|[8]. This article will review the basic concept of inheritance, as well as
provide examples of practical implementation in the context of a Java-based online
shopping application[9].
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II. RELATED WORKS
In this study, the inheritance approach helps reduce code duplication and improve
system maintenance efficiency[10].

Another study focuses on the application of inheritance in managing product and
category data on online shopping platforms[11]. They identified that by using inheritance,
applications can handle product category variations dynamically, while maintaining data
consistency and reducing code complexity, which has an impact on more efficient
application management[12].

On the other hand, discusses the application of OOP in developing e-commerce systems
by using inheritance for product category structures[13][14]. They show how the
application of inheritance principles allows for better category management, as well as
providing flexibility in adding specific features for certain product categories without
affecting the overall system[15][16].

In addition, proposes the use of inheritance in the design of microservices-based product
categories for online shopping platforms[17]. This approach not only organizes product
data more efficiently, but also enables system scalability by considering factors such as
distributed processing and large-scale product management[18][19].

These works show that the use of inheritance in the design of product category systems
continues to grow, with a focus on improving the efficiency, flexibility, and scalability of
online shopping applications[20].

I1II. METHOD

These methods cover the basic operations of adding, deleting, and displaying product
categories, as well as updating attributes for each category. The methodology is divided
into several stages as follows:

Product Category Management Functions

Update Expiration

Date s
Function to Function to add
refresh expiration new product

dates for food o categories

Update Size /
[ ™™

Function to I =R
modify clothing \

sizes \

\

\ Remove Category

existing product

9 )
@ Function to delete
/ categories

Function to Function to view
change warranty all product
periods for categories

electronics

Figure 1. Product Category Management Function

101



ITEJ December-2024, Volume 9 Nomor 2 Page 100 - 109

A. Add Category

is used to add a new product category to the existing category list. In this application,
product categories are stored in an ArrayList, which allows dynamic category management.
When a user wants to add a new category (such as electronics, clothing, or food), this
method will add it to the list.

B. Remove Category

is used to delete an existing product category based on categoryld. Each product
category has a unique ID that is used to distinguish one category from another. Using this
ID, this method will search for the category in the list based on that ID and remove it from
the list.

C. Display All Categories
is used to display complete information of all product categories in the list. This helps
the admin or application user to see the complete list of categories registered in the system.

D. Update Warranty
is used to display complete information of all product categories in the list. This helps
the admin or application user to see the complete list of categories registered in the system.

E. Update Size

is used to update the clothing size in the clothing product category. Size is important
information for clothing products because it allows customers to choose products that fit
their body size.

F. Update Expiration Date

used to update clothing sizes in the clothing product category. Size is important
information for clothing products because it allows customers to choose products that fit
their body size.

ITI. RESULT AND DISCUSSION
The developed product category management system successfully meets the main
objectives in managing product categories in shopping applications with various features:

A. Adding and Deleting Categories:

Admin can add new categories (e.g. Electronics, Clothing, Food) or delete old
categories based on categoryld. The use of ArrayList allows dynamic category
management without limitations on the number of categories.

The Adding and Deleting Categories feature enables administrators to manage product
classifications dynamically within the system. Categories serve as a mechanism for
grouping products based on similar characteristics, making it easier for users to browse,
search, and manage inventory data. Examples of categories include Electronics, Clothing,
Food, Books, and Home Appliances. In this system, category data are stored using the
ArrayList data structure. Unlike conventional arrays that require a fixed size during
initialization, ArrayList provides a flexible and dynamic storage mechanism.
Administrators can continuously add new categories as business needs evolve without
redefining the storage capacity. Similarly, categories that are no longer relevant can be
removed efficiently from the collection.

When an administrator adds a category, the system creates a new category object
containing a unique identifier (categoryld) and the category name (categoryName). The
new object is then appended to the ArrayList. Before insertion, the system should validate
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whether the categoryld already exists to prevent duplicate entries. For category deletion,
the administrator specifies the corresponding categoryld. The system searches the
ArrayList sequentially to locate the matching category. If the category is found, it is

removed from the collection, and the remaining elements automatically shift their

positions. If the specified categoryld does not exist, the system displays an appropriate
notification message indicating that the deletion process failed.

The use of ArrayList offers several advantages in category management. First, it
provides scalability, as the number of categories can grow according to organizational
requirements. Second, it improves maintainability, allowing administrators to update
category information without modifying the underlying data structure. Third, it enhances
operational efficiency, as insertion operations can be performed directly at the end of the
list with minimal implementation complexity.

The general workflow of the category management process is illustrated in Table 1.

Table 1. Workflow of Adding and Deleting Categories

Step Process Description Output
1 Input Administrator enters New category
Category Data categoryld and categoryName. | information is
received by the
system.
2 Validation The system checks whether Duplicate IDs are
the categoryld already exists. prevented.
3 Add Category The new category object is Category list is
inserted into the ArrayList. updated with new
data.
4 Display The system refreshes the Updated category
Categories category list shown to users. information is
displayed.
5 Select Administrator specifies the Target category is
Category to categoryld to be removed. identified.
Delete
6 Search The system traverses the Category status is
Process ArrayList to find the matching | determined.
categoryld.
7 Delete The matching category Category list is
Category object is removed from the updated.
ArrayList.
8 Notification The system informs whether User feedback is
the deletion process was provided.
successful or unsuccessful.
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An example of category data before and after the execution of add and delete

operations is presented in Table 2.

Table 2. Example of Category Management Operations
Operation Category Category Category List After
ID Name Operation
Initial Data C001 Electronics Electronics, Clothing, Food
Initial Data C002 Clothing Electronics, Clothing, Food
Initial Data C003 Food Electronics, Clothing, Food
Add C004 Books Electronics, Clothing, Food,
Category Books
Add C005 Home Electronics, Clothing, Food,
Category Appliances Books, Home Appliances
Delete C002 Clothing Electronics, Food, Books,
Category Home Appliances
Delete C003 Food Electronics, Books, Home
Category Appliances

From an algorithmic perspective, adding a category to the end of an ArrayList generally
requires O(1) time complexity under normal conditions. However, when the internal
storage capacity is exceeded, the ArrayList automatically resizes its internal array, resulting
in an occasional OQ(n) operation. On the other hand, deleting a category requires a search
process with O(n) complexity because the system may need to examine multiple elements
before locating the target categoryld. After deletion, the remaining elements are shifted to
maintain the continuity of the list.

Table 3. Complexity Analysis of Category Operations

Operation Data Average Time Description
Structure Complexity

Add ArrayList o(1) Inserts data at the end of
Category the list.

Search ArrayList O(n) Sequentially checks each
Category element until a match is

found.

Delete ArrayList O(n) Includes searching and
Category shifting remaining elements.

Display ArrayList O(n) Iterates through all
Categories categories for presentation.

B. Displaying Categories:

All listed categories can be easily displayed, including categoryld and categoryName,
making it easier for admins to monitor and manage categories. The Displaying Categories
feature is designed to present all available category information in a clear, organized, and
easily understandable format. This functionality assists administrators in monitoring
existing categories and ensures that category data remain accurate, up to date, and
consistent with the products managed by the system.

In the proposed system, category data are stored in an ArrayList<Category> collection.
Each category object contains essential attributes, namely categoryld and categoryName.
The display process retrieves all category objects stored within the ArrayList and presents
them sequentially to the administrator. Since ArrayList maintains the order of insertion,
categories are displayed according to the sequence in which they were added, unless
additional sorting mechanisms are implemented.

The primary objective of this feature is to provide administrators with a comprehensive
overview of all registered categories. By viewing the complete list, administrators can
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quickly identify whether a category already exists before adding a new one, reducing the
risk of duplicate category creation. Furthermore, the display functionality helps
administrators determine which categories may need to be updated or removed due to
changes in organizational requirements or business operations.

The category display process typically begins when the administrator selects the "View
Categories" menu from the system interface. The system then checks whether the ArrayList
contains any category data. If categories are available, the system iterates through each
element in the collection using a looping structure such as a for-each loop. During each
iteration, the values of categoryld and categoryName are extracted and formatted for
presentation on the screen. If no categories exist, the system provides an informative
message indicating that the category list is empty.

From a usability perspective, displaying category information improves administrative
efficiency by enabling rapid access to classification data without requiring database queries
or manual record searches. This capability becomes increasingly important as the number
of categories grows over time. A well-structured category display also supports other
management functions, such as editing, deleting, and assigning products to appropriate
categories.

The overall process of displaying category information is illustrated in Table 4.

Table 4. Process of Displaying Categories

Step Process System Activity QOutput

1 Access Administrator selects the Display request is
Category Menu | "Display Categories" option. initiated.

2 Check Data The system verifies whether Data existence status
Availability the ArrayList contains is determined.

category objects.

3 Iterate The system traverses each Individual category
Through element stored in the records are retrieved.
Categories ArrayList.

4 Extract The values of categoryld Category details are
Category and categoryName are prepared for
Attributes obtained from each category presentation.

object.

5 Present The category information is Administrators can
Information displayed in tabular or list review all categories.

format.

6 Handle If no categories are found, Users receive
Empty List the system displays a appropriate feedback.
Condition notification message.

An example of the category display output is shown below.
Tabl5. Category Display

Category ID Category Name

C001 Electronics

C002 Clothing

C003 Food

C004 Books

C005 Home Appliances

The implementation of this feature requires traversing all elements stored within the
ArrayList. Consequently, the time complexity of the display operation is O(n), where n
represents the total number of categories stored in the system. The complexity is considered
efficient and acceptable because each category record must be accessed at least once to be
presented to the administrator.
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C. Updating Category Data:

Admin can update specific data based on category type, such as electronic warranty,
clothing size, and food expiration date, which makes the system flexible and adaptable to
product changes.

D. Dynamic Management with ArrayList:
ArrayList is used to store categories, allowing easy and flexible data changes. This
provides advantages in the scale and flexibility of the system.

E. Inheritance Benefits:
By using inheritance, the code is more structured and easy to extend. Each product
category has its own derived class, making it easy to add new categories.

F. Challenges:

The main challenge is data validation to ensure product information updates are done
correctly. Integration with database and user interface creation are also required for
system scalability and reliability in real applications.

Case studies along with code examples from this research are as follows
// Kelas induk untuk kategori produk
class Category {
private String categoryName;
private String description;

// Constructor

public Category(String categoryName, String description) {
this.categoryName = categoryName;
this.description = description;

}

// Getter dan Setter
public String getCategoryName () {
return categoryName;

}

public void setCategoryName (String categoryName) {
this.categoryName = categoryName;

}

public String getDescription() {
return description;

}

public void setDescription(String description) {
this.description = description;

}

// Method umum yang dapat digunakan oleh semua kategori
public void displayCategoryInfo() {
System.out.println ("Category: " + categoryName) ;
System.out.println ("Description: " + description);
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// Subclass untuk kategori produk Elektronik
class ElectronicsCategory extends Category {
private int warrantyPeriod; // dalam bulan

// Constructor
public ElectronicsCategory(String categoryName, String
description, int warrantyPeriod) {
super (categoryName, description); // Memanggil
constructor induk
this.warrantyPeriod = warrantyPeriod;

}

// Getter dan Setter
public int getWarrantyPeriod() {
return warrantyPeriod;

}

public void setWarrantyPeriod(int warrantyPeriod) ({
this.warrantyPeriod = warrantyPeriod;

}

V. CONCLUSION

This article discusses how to build a product category system for a shopping application
using the concept of inheritance in the Java programming language. By utilizing
inheritance, developers can design a more organized and flexible category structure, where
each product category can inherit basic properties from the parent class, such as category
name, description, and other common attributes. This system also allows each category to
have additional attributes or methods that are specific to the type of product in question.
This approach not only makes the application more manageable, but also supports object-
oriented programming (OOP) principles such as encapsulation, polymorphism, and
abstraction. Thus, the development of shopping applications becomes more efficient, can
be easily extended, and is easier to maintain or modify in the future, making it a scalable
and durable solution.
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