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ABSTRACT
With the rapid advancement of technology, the importance of Web 
application software in daily life and workplace environments is gradually 
increasing. Choosing Java as the programming language for developing 
Web applications has gradually become a common practice. This study 
focuses on the significance of using the Java programming language for 
Web application development, the selection of Java Web development 
frameworks, the application of database operations and long-term 
storage techniques, and how to design user interfaces and implement 
front-end and back-end interactions. It also analyzes existing issues and 
provides corresponding solutions.
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1　Introduction

In recent years, the Internet has seen rapid proliferation and development, making web 
applications increasingly common and crucial. In the development of web applications, the use of 
the Java language has been widely embraced by developers. Java's cross-platform capabilities, 
along with its security, stability, and rich array of development tools and frameworks, have made it 
the preferred language for creating robust and maintainable web applications. This article examines 
the challenges encountered in using Java programming language to build web applications and 
explores potential solutions, aiming to provide developers with deeper insights and strategies to 
overcome these difficulties.

2　Overview of the Java Programming Language

In a real software development environment, Java is considered highly important. Its powerful 
adaptability makes it a crucial element in the integration of future software programming. Java 
boasts numerous outstanding features, including cross-platform operation, simplicity, efficiency, 
and a primary focus on object-oriented programming. As an excellent programming language in 
today's software development field, Java is not only used for developing large-scale applications but 
is also particularly suitable for web application development. Java and C++ share many 
commonalities in basic syntax; mastering one makes it easy to grasp the other, though each has 
unique strengths and is thus suitable for different environments and scenarios. Compared to other 
programming tools, Java offers greater user-friendliness in terms of editing, compiling, debugging, 
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and learning, significantly surpassing the C++ programming language. Java has its own 
independent platform that meets the standard requirements of platform programming 
environments. As long as the Java Virtual Machine can run seamlessly during programming, the 
process can be completed smoothly with good independence.

3　Characteristics of the Java Language

3.1　Independent Platform

The Java Virtual Machine is regarded as the leading tool for an independent platform, featuring 
clear characteristics that align with the various specifications and guidelines of platform 
development. To ensure the stable operation of the Java language, it is crucial to ensure that the 
Java Virtual Machine can execute smoothly during the program design process.

The Java language demonstrates excellent independence in practical operations, meaning that 
when users develop software using Java, the entire process can be conducted within the Java Virtual 
Machine environment.

Based on the performance of the Java Virtual Machine, the running status of computer software 
can be monitored in real time, thus breaking out of the conventional limitations of software 
development and ensuring an unobstructed development process.

3.2　Multithreading

If an application can run stably, then isolating it from the multithreading feature becomes 
difficult. To further improve the accuracy of data sharing and continuously enhance its benefits, the 
original code should be written in the Java programming language.

In fact, for computer software engineers, the standards for professional quality in the Java 
language have become more stringent. Achieving multithreading management will result in more 
behavior pattern generation.

Therefore, utilizing real-time network interaction methods can significantly alleviate the 
problems and challenges encountered in software development.

3.3　Safety

Although the Java language can handle and construct computer software using other languages, 
it must be based on public key technology and possess cutting-edge innovation and foresight. This 
represents a critical innovation in the computer software development industry.

To further enhance the security of computer software systems, it is necessary to deeply explore 
the functions and applications of Java components. If a system failure occurs, a notification is 
immediately triggered to prevent anyone from logging in, thus ensuring the safety and integrity of 
the information and confidential materials in the computer.

3.4　Flexibility

Compared to other programming languages, the process of writing in Java is significantly 
simplified, achieving results without needing to perform numerous steps and complex procedures. 
Using Java helps to enhance the quality and execution efficiency of software development. Instead 
of creating an additional burden on computer systems, Java actually improves the efficiency of 
software design and development.
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4　The Importance of Developing Web Application Software Using Java

When developing web application software, using the Java language is extremely important. 
Java is a programming language with cross-platform characteristics, capable of running stably on 
various operating systems, ensuring the portability and broad applicability of applications. Java 
boasts a powerful ecosystem and a wealth of development tools and frameworks, such as Spring 
and Hibernate, providing developers with abundant resources and convenient development 
pathways. The Java programming language is not only secure and reliable but also highly stable, 
effectively preventing and handling potential security vulnerabilities. When facing large-scale and 
highly complex web application development, the Java language demonstrates its outstanding 
superiority, offering high concurrency capability, distributed computing, excellent performance, and 
scalability.

5　Technical Essentials for Developing Web Applications Using Java

5.1　Selection and Comparison of Java Web Development Frameworks

When building web applications using the Java programming language, choosing a 
development framework suitable for the Java web environment is particularly crucial. In today's Java 
development, there are many popular frameworks to choose from, including Spring MVC, Struts, 
and JSF. When selecting this framework, attention should be paid to whether it has active 
community support and an active developer base, ensuring timely access to technical assistance 
and the latest updates. Whether the framework is easy to use and the learning curve matches the 
expertise and experience of your project team should also be considered. Performance, scalability, 
and maintainability of the framework are also critical factors to evaluate. Additionally, consider the 
framework's integrability and how it maintains compatibility with other technological tools, such as 
databases, caching, and message queues. Assess the security attributes of the framework and 
whether it meets the security standards of the application.

5.2　The Application of Database Operations and Persistence Technology

When using Java as the programming language to create web applications, the use and 
continuous maintenance of databases become particularly critical. Java offers users multiple 
database access options, including technologies such as JDBC, Hibernate, and MyBatis. In database 
operations, the following considerations are key: choosing the appropriate type of database based 
on the specific needs of the project, such as relational databases (e. g., MySQL, Oracle) or non-
relational databases (e.g., MongoDB). SQL statements or ORM frameworks can be used to perform 
data retrieval, import, refresh, and removal functions. Hibernate and MyBatis are two widely 
recognized persistence frameworks that help reduce database usage, enhance development 
efficiency, and decrease the likelihood of errors. When deciding on the application of persistence 
technology, the decision must be based on the size of the project, the expectations for its 
performance and flexibility, as well as the knowledge and capabilities of the development team.

5.3　 User Interface Design and Implementation Methods for Front-end and Back-end 
Interaction

In the process of developing web applications using the Java programming language, designing 
user-friendly interfaces and ensuring interactivity between the front-end and back-end become 
particularly crucial. When designing the user interface, various factors should be carefully 
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considered, including the layout of the interface space and the design style, which involves the 
structure of the pages, colors, and font choices, to provide an excellent user experience. Through 
responsive design strategies, the interface can adapt to the display characteristics of multiple 
terminal devices. Considering user operation habits and user-friendliness, the design and placement 
of interactive elements such as buttons, forms, and menus should also be taken into account. In 
implementing front-end and back-end interactions, a common strategy is to rely on AJAX 
technology, which primarily completes data transmission and processing through asynchronous 
requests and responses. Utilizing the Java programming language, tools such as Servlets and JSP 
can be used to ensure effective interaction between the front-end and back-end. The front-end uses 
JavaScript code to initiate AJAX requests, and then the back-end uses Servlets to receive these 
requests and perform the corresponding processing, after which the processed data is sent back to 
the front-end for rendering. Using the JSON data format for data interchange is very convenient for 
parsing and processing.

6　Discussion on Web Application Development Technology Based on Java

6.1　System Operating Environment Development

The key to the success of Java, a general-purpose programming language, lies in its class-based 
architecture. Various Java applications can find compatibility across Java-supporting platforms, 
allowing developers to write a program once and execute it on multiple platforms without 
recompilation. This feature significantly reduces the workload for application developers, 
demonstrating Java's superiority in versatility. Java applications are typically compiled into 
bytecode, which can be executed on any Java Virtual Machine, regardless of the underlying 
computer architecture. Although Java's syntax is somewhat similar to C and C++ , it offers far fewer 
low-level capabilities than these other options. Much like the relationship between the C and C++ 
languages, Java and C++ are fundamentally different, each with its own unique attributes and 
without the ability to substitute for or integrate with one another. As the most commonly used 
programming language today, Java is not only simple, stable, and dynamic, making it highly 
valuable for real-world applications. The security of the system operating environment is directly 
related to the stable operation of the Web and the effective connection between consumers and 
businesses.

6.2　System Framework Technology

With the continuous advancement of technology in the IT industry, Java Web development 
frameworks have also undergone numerous innovations. Java Web framework technology can 
essentially be regarded as a reusable design element, with specific operational guidelines for each 
framework. The application of this technology not only simplifies many functions beyond 
conventional business logic but also provides a universal approach to implementing business logic, 
thereby enhancing developers' efficiency in Java Web applications. Throughout its evolution, Java 
has given rise to technologies such as Struts2 and Spring, driven primarily by the need to meet the 
development requirements of Web applications. Although the earlier JSP architecture in Java has 
gradually fallen out of use, the latest SpringBoot framework still demonstrates immense potential 
application value. Currently, the challenges faced in Web development include high concurrency of 
web pages and extensive data retrieval. However, in the Web application development process, 
there is still a need to meet the requirements for high real-time updates and high consistency. 
Although many languages can achieve similar results, Java stands out as a superior choice for 
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software development due to its simplicity, ease of use, extensive libraries, and excellent framework 
design.

6.3　User Needs Analysis

The core goal of creating the Web is to meet user needs and delve into their expectations for Web 
systems, serving as a reference and guide. Due to the secure nature of Java technology, it has been 
widely adopted across various fields, which is a key factor in its extensive application. Therefore, 
when using the Java language in practice, it should be granted specific authorization to ensure the 
safety of users. The unique nature of the Web emphasizes theme-centric features and their 
protection. Given the characteristics of the Java language, only by fully leveraging Java's technical 
advantages can the primary goal of its widespread application be truly achieved. Secure Java 
technology ensures that Java can be widely used in various fields. The greatest highlight of Java 
technology lies in its discipline-oriented approach, which aligns perfectly with people's thinking. By 
implementing Internet technology according to specific disciplinary needs, it not only meets these 
needs but also plays a crucial role in the practical operation of Java. To achieve the main goal of Web 
system design and development, it is essential not only to develop software that meets user needs 
but also to enhance user experience.

6.4　System Operator Requirements Analysis

The goal of the Web is to meet the various needs of system providers and strive for maximum 
profitability. When using Java technology to create the Web, it is necessary to first complete the 
relevant preparations and overcome certain challenges. After addressing the aforementioned issues, 
it is crucial to prepare the required data and information. When conducting an in-depth analysis of 
the Web system's requirements, it is essential to carry out detailed research on user information and 
software functionality. This way, a Web that closely meets the real needs of users can be created, 
ensuring its core position in daily applications. Therefore, when designing a Java-based Web, it is 
imperative to fully consider the basic needs that system operators must meet to ensure it can work 
safely and stably.
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