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Abstract—It is worth mentioning the fact that the
majority of the modern web developers highly depend on
the use of general artificial intelligence code generation
tools to perform their development tasks, which do not
consider the entire execution context of the web
development scenario. Hence, there is a strong need to
design a more specialized artificial intelligence code
generation tool to assist the developers in the entire web
development scenario, starting from the code generation
to the code preview. It is worth mentioning the fact that
the Groq API has the ability to generate structured code,
such as HTML, CSS, and JavaScript, depending on the
natural language prompt defined by the user. The
proposed system has the ability to integrate a frontend
web application with a backend API server, which can
communicate with the Groq API to execute the generated
code using a secure sandbox approach. Additionally, the
proposed system has the ability to render the generated
code inside an isolated iframe environment, which
enables the developers to visualize the generated code in
real time.It is worth mentioning the fact that the
proposed architecture has the ability to -efficiently
improve the productivity

Index Terms—Al Code Generation, Groq API, Web
Development, iFrame Sandbox, Real-Time Preview,
Full-Stack Architecture

L. INTRODUCTION

Web development is one of the most sought-after fields
in the rapidly changing arena of the Information
Technology industry. Modern web developers have to
ensure the development of highly efficient and
effective web applications within the shortest possible
period. In the process of web development, the
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developer has to use multiple frameworks and tools
simultaneously during the same development period.
Hence, the process becomes highly complex. The
rapid changes in JavaScript frameworks such as React
and the continuous changes in HTML and CSS make
it mandatory for both novice and seasoned web
developers to stay wupdated with the latest
technological developments. It is important to stay
updated with the latest technological developments.
However, this also poses significant problems in the
context of the real-world web development process.
Artificial Intelligence (AI) has started to play a
significant role in the software development process
by introducing Al-based code assistants. These Al-
based code assistants can aid the developer in the
process of web development by generating code
snippets and helping in the debugging process.
However, most Al-based code assistants available
currently are general-purpose code assistants and do
not have the ability to comprehend the context of the
web application. As a consequence, the developer may
be forced to make manual modifications to the
generated code to make it compatible with the project
needs and web development standards. This results in
time and efficiency losses on the overall Al
programming experience. To overcome the limitations
of Al programming tools, this project proposes the
development of an Al-based web code generation tool
that includes a frontend user interface, a backend API
layer. The tool will generate web application code
based on user prompts, and the generated code will be
securely previewed in real-time using an isolated
iframe, reducing the need to switch between contexts.
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IL. LITERATURE SURVEY

The difficulty of modern web development continues
to increase with the integration of multiple
technologies such as HTML, CSS, JavaScript, and
advanced frameworks like Next.js [3], requiring
developers to build fast, scalable, and visually
appealing applications within shorter timeframes. To
address these challenges, researchers have explored
the use of artificial intelligence, particularly large
language models (LLMs), to automate code generation
and improve productivity. Recent advancements such
as Meta Al’s LLaMA 3 [1] demonstrate how powerful
Al models can generate high-quality code from simple
prompts, leveraging transformer architectures
introduced by Vaswani et al. [7]. Studies by Brown et
al. [8] and Chen et al. [9] further show that these
models, trained on large datasets, can identify
programming patterns and perform few-shot learning
effectively. However, general-purpose Al tools often
lack awareness of project-specific structures, requiring
manual adjustments; Singh et al. [11] suggest that
micro-context prompts improve code relevance, while
Song et al. [12] highlight the benefits of multi-
language training for web applications. Another major
limitation is latency, as large models require high
computational resources, leading to slower responses
as noted by Bistarelli et al. [14]; this issue is addressed
by modern solutions like the Groq API [2], which
provides ultra-fast inference, supported by findings
from Narayanan et al. [10] on low-latency
architectures. System design also plays a crucial role,
where layered architectures combining frontend,
backend, and Al components, as described by Duarte
et al. [6], are widely adopted using technologies like
Node.js [4] and npm [5], with deployment supported
by platforms such as Vercel [6]. Security and privacy
are equally important, with Anderson et al. [15]
emphasizing privacy-preserving mechanisms and
Patel et al. [18] proposing safe real-time preview
systems, while Gupta et al. [19] discuss Al-assisted
frontend development techniques. Additionally,
usability studies by Liang et al. [20] highlight the
importance of intuitive interfaces and responsiveness
in Al tools, and models like CodeGeeX [16] along
with optimized transformers [17] further enhance
efficiency. In conclusion, while existing literature
demonstrates the significant potential of Al in web
development, challenges such as latency, lack of
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contextual understanding, security concerns, and
fragmented architectures remain, creating a need for
an integrated solution that combines fast inference
through Groq API, advanced models like LLaMA 3,
structured backend processing, and secure live
preview capabilities within a single platform, which
this project aims to deliver.

I1I. PROBLEM STATEMENT

The process of web development has become more
complicated because it requires the integration of
multiple technologies such as HTML, CSS, and
JavaScript. In addition, modern technologies such as
React have been incorporated in the development
process. The developers have to deal with the frontend
and backend of the application at the same time. The
application’s performance is also another factor that
has made the development process complicated. The
code generation tools developed by Al have various
limitations. The tools were developed to assist
developers in the general process of coding. However,
the tools were not developed to assist in the
development of web applications. The code generated
by the tools is usually incomplete and incompatible
with the application. Therefore, the developers have to
spend more time correcting the code generated by the
Al tools.

The lack of project context awareness by the Al tools
is another problem that has made the development
process complicated. The Al tools do not have the
ability to comprehend the project’s framework and file
structure. The code generated by the tools may not be
compatible with the application. Therefore, the
developers have to make corrections to the code
generated by the Al tools. In addition, the Al tools that
assist in the development process usually depend on
cloud services. However, the cloud services have
various limitations such as slower response times and
the need for a stable internet connection. The cloud
services may expose the developers to privacy risks
and incur additional costs.

Iv. EXISTING SYSTEMS

The existing system has several limitations that affect
the efficiency of web development. Most Al code
generation tools lack full project context awareness,
meaning they do not completely understand the
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structure, libraries, or frameworks being used in a
project. As a result, the generated code often does not
align properly with the existing setup, requiring
developers to manually modify and adjust it.
Additionally, these tools are heavily dependent on
cloud servers, which can lead to slow response times,
the need for a constant internet connection, potential
data privacy concerns, and usage restrictions.
Another major drawback is the manual process
involved in code execution and testing. Developers
typically have to copy the generated code and paste it
into their editor or browser to test it, which is time-
consuming and disrupts workflow due to constant
context switching between tools. Furthermore,
existing systems do not provide a secure sandbox
environment for safely running Al-generated code,
increasing the risk of errors, security issues, or
application crashes. They also lack integrated live
preview features, forcing developers to repeatedly
refresh browsers or run separate servers to view
output.  Altogether, these challenges reduce
productivity and increase the overall development
effort.

Fig 1: Existing System

V. PROPOSED SYSTEM

The proposed system would include an Al-based web
code generation platform that would allow users to
develop complete code for their web applications
using natural language with an intuitive user interface

IJIRT 205600

on the web. It would include an intuitive user interface
developed using the best technologies, such as React,
which would allow for a smooth user experience. It
would also include a backend API, which would
function as a bridge between the frontend and the Al
model, handling user requests by sending them to the
Al model for generating the code efficiently.

For better performance, the proposed system would
use the Groq API along with the LLaMA model for
effective generation of web code. It would also include
a code processing/validation layer, which would allow
for the proper structuring of the code by filtering out
unnecessary code and arranging the HTML, CSS, and
JavaScript code in a smooth manner for execution. It
would also include a safe execution of the code within
a sandbox environment, which would prevent any
potential errors from affecting the main application. It
would also include a live preview of the code, which
would allow for an integrated iFrame for users to view
the output of the website, increasing user
productivity.
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Fig 2 System Architecture
VL METHODOLOGY

Step 1: User Input

The user opens the web application in a browser and
enters a text prompt, such as “Create a portfolio
website.” This prompt describes that user wants to
create a portfolio website.

Step 2: Frontend Sends Request

The frontend of the application, built using React or a
web app, sends the user’s prompt to the backend server
using an API request. The frontend is responsible only
for collecting input and showing results.

Step 3: Backend Processes the Prompt

The backend server receives the prompt from the
frontend. It formats the prompt properly so that the Al
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model can understand it clearly. This step ensures
better and more accurate code generation.

Step 4: Al Code Generation using Groq

The backend sends the formatted prompt to Groq,
which runs the AI model. The AT model processes the
prompt and generates web code, including HTML,
CSS, and JavaScript.

Step 5: Receiving Generated Code

Groq returns the generated code to the backend server.
This code may include extra formatting or unnecessary
text that needs cleaning before execution.

Step 6: Code Processing and Validation

The backend processes the generated code by
removing unwanted markdown, extracting valid
HTML, CSS, and JavaScript, and wrapping it inside a
proper HTML structure. This step ensures that the
code runs correctly without errors.

Step 7: Secure Sandbox Execution

The cleaned code is sent to the frontend and executed
inside a sandbox environment. This prevents security
risks and ensures that the generated code does not
affect the main application.

Step 8: Live Preview using iFrame

The frontend displays the generated code using an
iframe. The iframe safely renders the web page and
allows the user to see the result instantly.

Step 9: User Review and Improvement

The user can review the generated website, modify the
prompt if needed, and regenerate the code. This
process can be repeated until the desired output is
achieved.

Step 10: Final Output

Once satisfied, the user can copy or save the generated
code for further development or deployment.

Al assistant compared with the existing system

Table 1: Comparison Table
AT ASSISTANT COMPARED WITH THE EXISTING SYSTEM

Sr.no. Feature Existing System Al/Pro Code
Assistant
(Proposed System)
1 General-purpose Al code  Specialized Al
Type of Tool  assistant assistant for web
development
2 Code Generates small or partial ~ Generates complete
Generation  code snippets web applications
3 HTML/CSS/]S Basic and inconsistent Full support with
Support clean structure
4 React Limited or generic React  Generates reusable
Component  code and functional React
Generation components
5 AlModel Cloud-based Execution using
Location Grogq
LJIRT 205600

VIL TECHNIQUES AND TECH STACK

The proposed Al-powered web development assistant
is built on a modern and scalable tech stack to ensure
performance, maintainability, —and  developer
productivity. The frontend is developed using Next.js
14 with React 18 and TypeScript, enabling server-side
rendering, fast routing, and strong type safety. For Ul
styling and components, Tailwind CSS is used for
utility-first responsive design, while Shaden UI
provides accessible and reusable component
primitives. The Al layer leverages powerful open-
source models from specifically Llama, which are
well-suited for source code understanding and
generation tasks. For code visualization and
readability, Prism.js is integrated to provide efficient
syntax highlighting across multiple programming
languages. During development, ESLint and Prettier
are employed to enforce coding standards, reduce
errors, and maintain consistent formatting. The
training datasets for the Al assistant consist of a
curated combination of open-source repositories from
GitHub, official web development documentation
such as MDN and framework-specific guides, and
programming question—answer platforms like Stack
Overflow, ensuring both practical and theoretical
coverage of modern web development practices.

VIII.  RESULTS

This system will enable the quick creation of web code
through text prompts. This would minimize the time
taken for writing HTML, CSS, and JavaScript codes
manually. It would minimize the work required for
coding and debugging. This is because it can generate
code automatically for the developer.

It would provide a live preview of the generated
website in an frame. This would enable the developer
to see the live preview of the code generated. It would
ensure the execution of clean code only. This is
because it would have a code processing system. This
would minimize errors in the code generated for the
website. It would ensure the safe execution of Al-
generated code. This is because it would use a sandbox
execution environment along with an iframe. This
system would enable the Al model to run. This is
because it would use an Groq Al model. This would
ensure the system runs even when it is not connected
to cloud.
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The integrated environment of code generation,
processing, and preview will reduce the need to use
multiple tools, which will improve focus. A new
learner of web development can learn by looking at the
code generated by the system, which will improve
their learning experience.The system will be extended
to improve its functionality by adding more tools,

Welcome to our website!

frameworks, or even artificial intelligence models G

without modifying the system. e

The proposed system will improve the productivity of :
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Fig 6: Glowing submit button prompt
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IX. CONCLUSION

. This project has been successfully implemented to
present an Al Based Web Code Generation Tool to
assist developers in developing web applications in a

quicker and secure manner. The tool generates HTML,
CSS, JavaScript, and even React components using a

Apple dice \:;::wnw simple text prompt. Unlike the existing systems, the
proposed system utilizes a running Al model which

improves the speed, removes the need to access the

A a8 TR eNE L Internet, and maintains the security of the user data.
Fig 3: Grocery Website The backend processes the generated code, which
adheres to the proper structure of a web page,
removing the chances of errors. The use of a Sandbox

environment, along with iframe to provide a Live
‘ Preview of the code, enables the execution of the
generated code securely without affecting the actual
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= e application. The proposed system minimizes the

efforts of the developers, improves their productivity,

and offers a better learning experience for new

developers. The proposed system offers a complete

P platform for Al Based Web Development and shows

the capabilities of intelligent tools to ease the
development of modern Web Applications.
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Fig 4: Add to cart options in Grocery Website
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