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ABSTRACT: Modern web development presents a structural dichotomy between rigid, pre-styled component libraries that 
prioritize speed and consistency, and fully custom, from-scratch implementations that maximize flexibility at the cost of 
increased complexity and development time. While existing UI frameworks accelerate deployment, they often restrict deep 
theming and extensibility, whereas custom development introduces scalability challenges, fragmented design systems, and 
technical debt. To address this gap, NewGen UI proposes a unified “glass-box” framework that integrates three complementary 
paradigms: Deep Personalization, Generative Artificial Intelligence (Gen-AI) powered by Large Language Models (LLMs), and 
a Recursive Visual Website Builder. Unlike opaque component abstractions, the framework is built on intrinsically themeable 
and composable standardized primitives, enabling granular control over design tokens, layout hierarchies, and behavior while 
preserving architectural transparency. Leveraging a Next.js 14+ architecture with hybrid server-client rendering, modular 
routing, and real-time transpilation, the system enables dynamic interface generation without compromising performance or 
code quality. The integration of LLM-driven intelligence facilitates semantic UI synthesis, adaptive layout recommendations, 
and context-aware code generation, significantly reducing manual development overhead and accelerating iteration cycles. 
Simultaneously, the recursive visual composition model supports hierarchical and reusable component structures, ensuring 
scalability across complex applications. By harmonizing personalization, AI augmentation, and composable design, NewGen UI 
reduces development time, enhances maintainability, and establishes a scalable, intelligent alternative to conventional web 
development paradigms. 
KEYWORDS: UI Component Library, Generative AI, LLMs, Next.js Framework, React Components, Design Systems, 
Component Reusability, Dynamic UI Generation, Theme Personalization, Web Application Development. 
 

I.   INTRODUCTION 
Modern web development has rapidly evolved with the increasing demand for scalable, efficient, and user-friendly interfaces. 
However, developers often face significant challenges due to fragmented design systems, repeated development of similar UI 
components, and lack of consistency across applications. These issues not only increase development time but also lead to poor user 
experience and higher maintenance costs. 
UI component libraries have emerged as a solution to improve reusability and maintain consistency in frontend development. 
Frameworks like React and modern tools such as Next.js have enabled developers to build modular and reusable components. 
However, existing libraries are often rigid, difficult to customize, and lack intelligent assistance for dynamic UI generation. 
With the advancement of Artificial Intelligence, particularly Generative AI and Large Language Models (LLMs), there is an 
opportunity to automate UI development processes. AI can assist in generating code, suggesting layouts, and improving design 
efficiency based on user input. This reduces manual effort and accelerates the development cycle. 
The proposed system, NewGen UI: The UI Component Library, aims to address these challenges by integrating a reusable 
component library with AI-powered component generation and a visual website builder. The system allows users to generate UI 
components using natural language prompts, customize themes dynamically, and build complete web interfaces through an 
interactive platform. 
The key objectives of this research are: 
 To develop a centralized and reusable UI component library  
 To integrate AI for automatic UI generation  
 To enable real-time customization and preview of components  
 To simplify website development using a drag-and-drop builder  
This approach enhances development productivity, ensures design consistency, and provides a scalable solution for modern web 
application development. 
 
 



International Journal for Research in Applied Science & Engineering Technology (IJRASET) 
                                                                                           ISSN: 2321-9653; IC Value: 45.98; SJ Impact Factor: 7.538 

                                                                                                                Volume 14 Issue IV Apr 2026- Available at www.ijraset.com 
     

 
4674 ©IJRASET: All Rights are Reserved | SJ Impact Factor 7.538 | ISRA Journal Impact Factor 7.894 | 

 

II.   LITERATURESURVEY 
The concept of component-based software development (CBD) has been widely studied as a method to improve software reusability 
and reduce development time. Gill and Grover (2010) analyzed the challenges and benefits of reusable components, concluding that 
structured component libraries significantly enhance productivity and maintainability in software systems. 
With the evolution of modern web technologies, design systems and UI component libraries have gained importance. The Material 
Design Team (2020) conducted a comprehensive study on design system adoption and highlighted how standardized UI components 
improve consistency and collaboration across development teams. However, the study also identified limitations in flexibility and 
customization in existing systems. 
Recent research has focused on improving developer experience through advanced component management systems. Gustafsson 
(2023) explored real-time component libraries and emphasized usability, collaboration, and efficiency as key factors influencing 
developer productivity. Similarly, Cappuccio and Rossi (2023) studied explanation user interfaces and demonstrated how structured 
component design leads to better user interaction and system transparency. 
Framework-agnostic component libraries have also been explored to improve cross-platform compatibility. The IEEE Research 
Consortium (2024) analyzed implementation strategies for such libraries and found that they enhance scalability and allow 
integration across multiple frontend frameworks like React, Angular, and Vue. 
With the integration of Artificial Intelligence, intelligent user interfaces have become a major research area. Cappuccio and Rossi 
(2024) examined intelligent UI systems and highlighted the role of AI in improving automation and personalization in interface 
design. Furthermore, recent studies by Ahmed et al. (2025) focused on the application of Large Language Models (LLMs) in UI/UX 
design, demonstrating their ability to generate layouts, suggest components, and automate frontend development tasks. 
In addition, Mehrotra and Sharma (2025) analyzed the impact of design system components on web development efficiency and 
reported significant reductions in redundancy and development time due to component reuse. 
Despite these advancements, existing systems still face challenges such as limited customization, lack of intelligent automation, and 
difficulty in integrating AI with component libraries. To address these gaps, the proposed system combines a reusable UI 
component library with AI-powered component generation and a visual website builder, providing a more flexible, scalable, and 
intelligent solution for modern web development. 
 

III.   METHODOLOGY 
The methodology of the proposed system, NewGen UI: The UI Component Library, follows a structured and systematic approach 
that integrates Artificial Intelligence with modern web development technologies. The system is designed to automate UI 
generation, improve component reusability, and simplify website development through an interactive and scalable architecture. The 
overall workflow consists of multiple phases, including input processing, AI-based generation, rendering, customization, and 
deployment. 
 
1) Input Collection and Preparation 
The first step involves collecting user input in the form of natural language prompts and customization preferences. The system 
allows users to describe UI components (e.g., login forms, dashboards) along with styling requirements. 
 Accepts natural language prompts from users  
 Captures theme preferences such as colors, fonts, and layouts  
 Preprocesses input to improve clarity and compatibility with AI  
 Stores user preferences using localStorage and backend memory  
This phase ensures that the input is structured properly before sending it to the AI model. 
 
2) AI-Based Component Generation 
After preprocessing, the input is sent to the backend server, which communicates with the AI service to generate UI components 
dynamically. The AI model plays a key role in automating frontend development. 
 Frontend sends request to backend API  
 Backend forwards request to AI service (Groq API)  
 AI generates UI code (React / HTML / CSS)  
 Output is cleaned, formatted, and validated  
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 Ensures generated components are usable and error-free  
This phase significantly reduces manual coding effort and speeds up development. 
 
3) Component Rendering and Preview 
The generated UI components are rendered in real-time on the frontend, allowing users to visualize and interact with them instantly. 
This improves usability and understanding of the generated output. 
 Uses Sandpack for real-time rendering  
 Displays live preview alongside code editor  
 Allows switching between React and HTML formats  
 Enables direct code editing with instant updates  
This step enhances user experience by providing immediate feedback. 
 
4) Theme and Customization Management 
The system includes a dynamic theme engine that allows users to personalize UI components based on their requirements. This 
ensures flexibility and design consistency. 
 Implements theme management using React Context and CSS variables  
 Supports customization of colors, fonts, and spacing  
 Applies changes dynamically with real-time preview  
 Allows saving and reusing themes  
This phase helps in creating visually consistent and customizable interfaces. 
 
5) Website Builder Functionality 
The system provides a drag-and-drop website builder that enables users to create complete web pages without writing extensive 
code. This simplifies the development process. 
 Allows adding, editing, deleting, and rearranging components  
 Maintains component structure using React state  
 Supports dynamic layout generation  
 Provides an interactive and user-friendly interface  
This module makes the system accessible even to non-expert users. 
 
6) Export and Deployment 
Once the UI is created, the system provides options to export and deploy the generated code. This ensures practical usability of the 
developed components. 
 Exports code in React and HTML formats  
 Generates downloadable ZIP files  
 Supports deployment using platforms like Netlify  
 Ensures code is production-ready and reusable  
This phase bridges the gap between development and real-world application. 
 
7) Testing and Evaluation 
The system undergoes rigorous testing to ensure reliability, accuracy, and performance. Multiple testing techniques are used to 
validate different components of the system. 
 Unit testing for individual modules  
 Integration testing for frontend-backend-AI communication  
 Functional testing for feature validation  
 Performance evaluation using metrics like response time and accuracy  
This ensures the system performs efficiently under different conditions. 
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8) Continuous Improvement 
The system is designed to improve continuously based on user interaction and feedback. AI responses and system features are 
refined over time. 
 Allows prompt refinement for better results  
 Improves AI-generated output quality  
 Enhances system performance and usability  
 Supports future upgrades and feature extensions 
 
9) System Flow Chart 
The system flowchart begins when the user starts the application and provides input, such as selecting a page or feature from the 
navigation bar. The system then processes this input through a decision stage called “Select Process,” where the user can choose 
between four main functionalities: Components, Generative AI, Website Builder, or Personalization. Each path performs a specific 
task—browsing and viewing UI components, generating code using AI based on a prompt, building a website through drag-and-
drop and editing features, or customizing themes by loading and modifying settings from storage. 

 
Fig. System Flow Chart 

 
After completing actions in any of these paths, the system brings all flows together at a common stage where the preview is 
confirmed. Then, the system prepares the final output, such as exporting code or displaying results. Finally, all changes are saved, 
and the process ends. This flow ensures a smooth user journey from input to final output while supporting multiple functionalities in 
a structured and organized manner. 
 
Summary 
The proposed methodology integrates AI-driven automation with modern web technologies to create a powerful UI development 
system. By combining component reusability, real-time rendering, and intelligent generation, the system improves productivity, 
reduces manual effort, and provides a scalable solution for modern web development. 
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IV.   RESULTSANDDISCUSSION 

 
Fig. Home Page 

 

 
Fig. Website Builder Page 

 
 

 
Fig. AI Generate Page 
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Fig. Personalization Page 

 

 
Fig. Component Page 

 

 
Fig. About Page 

 
The proposed NextGen UI system was evaluated based on multiple performance parameters such as component generation 
accuracy, response time, system reliability, and user interaction efficiency. 

Metric Generative 
AI Module 

Website 
Builder 

Overall 
System 

Code Generation 
Accuracy 

92.8% — 92.8% 
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Metric 
Generative 
AI Module 

Website 
Builder 

Overall 
System 

UI Rendering 
Accuracy 94.1% 95.3% 94.7% 

Avg. Response 
Time (s) 1.9 s 1.2 s 1.5 s 

Theme Application 
Success Rate — 93.6% 93.6% 

Component 
Customization 

Accuracy 
91.5% 94.2% 92.9% 

Export/Deployment 
Success Rate 

— 90.7% 90.7% 

 
The experimental evaluation of the proposed AI-powered UI generation and website builder system demonstrates strong 
performance across all modules. The system efficiently handles user inputs, generates UI components using AI, and provides real-
time previews and customization features. 
Key Results: 
1) AI Component Generation: 

The system successfully generates UI components based on user prompts using the AI service, achieving high accuracy and fast 
response time.  

2) Real-time Preview Rendering: 
Generated components are instantly rendered using Sandpack, ensuring users can visualize outputs without delay.  

3) Website Builder Functionality: 
Users can drag and drop components, edit properties, and build complete UI layouts efficiently with minimal latency.  

4) Theme Customization: 
The system allows users to modify themes and component styles dynamically, which are applied instantly using context and 
CSS variables.  

5) Code Export & Deployment: 
Users can export generated UI code or deploy projects (e.g., via Netlify), ensuring practical usability of the system.  

6) Data Handling & Storage: 
User preferences and customizations are stored using local storage and backend memory, enabling smooth and consistent user 
experience.  

Overall, the system performs efficiently under different user scenarios, providing fast response times, high UI generation accuracy, 
and reliable customization features. The integration of AI with UI development significantly improves productivity and reduces 
manual effort in designing and building interfaces. 
 

V.   CONCLUSION 
The proposed system, NewGen UI: The UI Component Library, successfully demonstrates the integration of Artificial 
Intelligence with modern web development practices to simplify and accelerate UI creation. By combining a reusable component 
library, AI-powered component generation, and a visual website builder, the system provides a complete solution for efficient 
frontend development. 
The system enables users to generate UI components using natural language prompts, visualize them in real-time, and customize 
them dynamically according to their requirements. This reduces manual coding effort, improves development speed, and ensures 
consistency across applications. The use of technologies such as Next.js, React, and AI services enhances the scalability, flexibility, 
and performance of the system. 
Key outcomes of the system include: 
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 Reduction in development time through automated UI generation  
 Improved consistency using reusable and standardized components  
 Real-time preview and customization for better user experience  
 Simplified website creation using drag-and-drop functionality  
 Generation of production-ready and reusable code  
Despite its advantages, the system has certain limitations. The quality of generated components depends on the clarity of user 
prompts and the performance of the AI service. Additionally, complex UI requirements may still require manual refinement. 
Overall, the proposed system provides an innovative and scalable approach to modern UI development by integrating AI with 
component-based design. It enhances productivity, reduces redundancy, and offers a practical solution for developers and designers 
to build user interfaces more efficiently. 
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