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Abstract-The modern-day applications demand rapid
development, quality code, and a close collaboration
among many components, making it increasingly
complex in the world of software development these
days. Developers must manage all the phases of the
SDLC: design, coding, planning,
implementation.Assistants based on Al are able to
comprehend the requirements of the user, generate code,
and increase the productivity directly in the
development process. This is the Automatic Software
Development with Al project and the project develops
an intelligent system that converts natural language
instructions into a fully functional software.

For this project we have chosen a multi-agent design
implemented using LangGraph that is similar to a real
life software development team. If specifically, it does
not follow in a monolithic model, where different chores
are shifted to the specialists to get done simply without
any messy handling. We forested out three basic actors
the Planner, Architect & Coder. None of them do a same
job: they take the user request, translate it into code and
guarantee.

1.INTRODUCTION

Well, it is far more complex now with software
development with all the technology exploding and the
number of individuals who desire fancy applications
increasing. To make it reliable and fast, you need to plan
things ahead, do a decent design and code correctly. The
end result is that most of us end up wasting plenty of
time mashing the requirements, drawing up the

First up is the Planner Agent. It accepts the user-natural-
language prompt and spits out an elaborate project plan.
The plan defines the structure of the app, the technology
stack as well as the major development blocks. When
this is done, the Architect Agent accepts the plan and
divides it into bite-sized engineering tasks, determines
what files and modules are required and prepares the
general project skeleton.

At that point the Coder Agent enters in to write the code.
It creates the files to be included in the project and
simply drops them in project folders, which is a
convenient practice as in our coursework and in our
real-world coding sessions.

We put the entire thing in a more recent Python stack,
with virtual environments, and connected it to the Groq
API to write that spicy Al-powered code generation.
Ultimately, such a system does demonstrate how Al and
multi-agent collaboration can reduce the amount of
heavy lifting involved in planning, designing, and
coding, and ultimately make the entire process of dev
more efficient and quicker.

architecture and literally writing the code. Doing all that
manually is a time sink, and may introduce a lot of
inefficiencies. Most recently, Al has been this super-
power mechanism that can give us a chance to automate
much of the dev workflow. It is capable of pumping out
code, interpretation of requirements as well as an overall
increase in our productivity.
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The Automatic Software Development with Al project
is expected to simplify all that by simply allowing an Al
to convert plain English instructions to a completed
application. Rather than dumping all the work into a
single big model the system breaks the work down into
a number of agents each dealing with a separate stage of
development. It would be more organized and would run
more smoothly that way.

It has three agents, the Planner, Architect and the Coder.
The Planner reads your request and drools a elaborate
plan which includes the tech stack and the structure of
the app. The Architect will then take that plan, cut the
plan into bite sized tasks and lay out the required files
and modules. Lastly, the Coder literally codes the code,
and puts it into the appropriate files.

It is based on LangGraph and is developed with the
latest development tools such as Python environments,
and Al integration. Therefore an Al application and a
multi-agent solution go a long way to demonstrate how
intelligent automation can assist us in making plans,
designing and accomplishing projects more quickly and
efficiently.

2.LITERATURE SURVEY

Over the last few years, Artificial intelligence (Al) has
been influential in revolutionising software engineering.
Scientists have investigated diAerent Al-based methods
to assist the developers in diAerent activities, including:
code generation, debugging, requirement analysis and
software design. Combination of machine learning and
natural language processing has made systems
comprehend human input and create programming code
on their own. The innovations have resulted in the
creation of smart code writing tools which can enhance
productivity and decrease the time to develop. The
generation of Al-assisted codes with Large Language
Models (LLMs) is one of the promising keywords in this
area. These models are trained using enormous amounts
of programming languages and packages of software
and can produce code using natural language prompts.
It has been demonstrated by various studies that LLMs
can aid developers by providing code snippets,
suggestions and debugging tasks. The tools that are
informed by these models have shown that they can help
to automate repetitive coding and enable developers to
create software programs more eAectively. The other
research field is on multi-agent systems in software
development. Multi agent system consists of a number
of intelligent agents, which work together to accomplish
complex problems.Researchers have suggested systems

in which various agents undertake activities in software
engineering like requirement analysis, project planning,
architecture design and code generation. Responsibility
is shared between specialized agents, and this enhances
the process of development activities. The method is
also indicative of the arrangement of actual software
development teams in which various roles work with
each other to accomplish a project. Other recent works
also have brought Al-powered development models that
combine both planning, architecture design, and coding
into automated processes. These formalities seek to
transform the natural language instruction into complete
software project. These systems prove the idea that Al
can be used at various phases of development lifecycle
and not on the code generation only. Regarding such
developments, the suggested project, Automatic
Software Development with Al, uses multi-agent
architecture, which is used to automate the software
development process. The system will also have
planning, architectural design and code agents, which
will facilitate efficient translating of user instructions to
a full application. To create an intelligent development
assistant, the given methodology relies on the existing
research on Al-assisted programming and agent
cooperation.

3. PROPOSED SYSTEM

The system suggested, Automatic  Software
Development with Al, is aimed at automating the
process of software development, which implies
transformation of the natural language instructions into
full-fledged software applications. It is based on
Artificial Intelligence and it works on the multi-agent
architecture to replicate the process of a real software
development team. The system provides a systematic
and efficient approach to developing software through
division of the process into various stages which are

addressed by specialized agents.

The system proposed has three principal intelligent
agents namely the Planner Agent, the Architect Agent
and the Coder Agent. The software development life
cycle has a particular task of each agent. It starts with
the user making a natural language request that defines
what kind of application he or she wants to create. This
input is analyzed by the system and initiates the
automated process of development.

The Planner Agent will be in charge of knowing the
needs of the user. It examines the natural language
prompt and produces an elaborate plan of the project.
This plan will contain the application objectives,
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technologies required and the general layout of the
software project. The planning phase assists in taking
care of the fact that the system has a clear understanding
of the development needs prior to the start of the
implementation.

The generated plan is then sent to the Architect Agent
who then converts the plan into a developed
development architecture following the planning phase.
It divides the project into engineering bites and
determines what files, modules and components will be
required. This exercise provides the project bone and
gives a clear roadmap of each file in order that
development will be done in a well-organized manner.
This step determines the outline of the project and gives
a clear guideline on each file so that the process of
developing becomes systematically planned.

The last step is taken by the Coder Agent which
produces the actual code to be used in each task
specified by the Architect Agent.The resultant code is
merely inserted to the project files just as a software
developer would insert any feature to a real
development environment. The code is also a subject of
the agent that is used to maintain standard programming
practices.

This system is built based on the LangGraph
framework, Python virtual environments, and the Groq
API to make it possible to plan and generate code with
the help of Al. The given system demonstrates how Al
can be used to automate the software development
process and how it can actually increase its efficiency.

4. METHODOLOGY

The project design conducted through the use of the
methodology of the Automatic Software Development
with Al project is aimed at creating a multi-agent system
that will be able to transform natural language
instructions into a complete software application
automatically. The system is developed in a systematic
workflow that resembles the actual software
development life cycle such as planning, architecture
development and implementation of the code. The
collaboration of multiple intelligent agents constructed
with the help of the LangGraph framework is used to
reach this process.

Requirement analysis and project planning is the first
phase of the methodology. At this step, the user gives a
natural language query of the application he/she desires
to develop. The Planner Agent does the User
Requirement  analysis and analysis of the

requirements.According to the input, the agent will
produce a comprehensive project plan, comprising of
the general structure of the application, technologies
required and the key elements that one needs in order to
develop it. This phase makes the system clearly
understand the project objectives, prior to going to the
next phase.

The second phase is the system architecture design.
During this step, the Architect Agent receives the project
plan created by Planner Agent and divides it into smaller
engineering tasks. The agent determines the project
structure by determining files, modules and components
that are needed to develop the application. It also gives
stepwise instructions on every file, thus making the
process of coding very structured and balanced.

The third stage is the code generation and
implementation. At this level, the Coder Agent will
come up with the code that it needs depending on the
work it has been assigned by the Architect Agent. The
code generated gets coded automatically in the project
files. The agent incorporates the programming tools and
libraries to make sure that the code generated adheres to
standard practice code development.

Python is used to implement the system in which a
virtual environment is established to handle
dependencies. The application is linked with the Groq
API to have access to potent Al models that can produce
plans and code. After the environment setup has been
done, then the system can be run by use of a command-
line interface, which means that the users can interact
with the application and generate software projects
automatically.
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5.ARCHITECURE
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6. RESULTS

Manual vs Al Development Time Comparison
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Figure 1: Time comparison between traditional
development and Al-based system

Al System Success Rate Across Tasks
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Figure 2: Success rate of Al system across different
application types

The success rate of the proposed system remains
consistently high across different tasks, with the highest
performance observed in simpler applications such as
calculators. Slight variations are observed in more
complex applications like blog APIs, indicating scope
for improvement in handling complex workflows.

Effort Distribution in Al-Based Development
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Figure 3: Effort distribution across different stages
of Al-driven development

The majority of effort is concentrated in the coding
phase (50%), followed by design (30%) and planning
(20%). This demonstrates that while Al automates
development, code generation remains the most
resource-intensive component.
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7.CONCLUSION

As the project Automatic Software Development with
Al states, one can also apply Artificial Intelligence to
automate the different phases of the software
development process. The conventional software
development methods are quite cumbersome and
lengthy due to the duration taken in the requirement
analysis, system design, coding and implementation.
With the addition of Al into this working process, such
tasks can be simplified and the development becomes
more efficient. The given system is based on a multi-
agent architecture that emulates the teamwork of the
actual software development team, allowing to generate
software applications out of natural language
instructions automatically.

The system comprises three principal agents namely, the
Planner Agent, the Architect Agent and the Coder
Agent. All the agents play a particular role during
development. The Planner Agent examines the request
of the user and produces the detailed project plan. Then,
the Architect Agent translates the plan into the organized
development activities and determines the project
architecture. Lastly, the Coder Agent is configured to
compile the necessary code and to place them into
project files.This is a systematic method to make sure
the development process is planned, efficient and
scalable.

The system being implemented with the help of the
LangGraph framework, Python environment, and Groq
API integration allows the Al agents to engage in the
sophisticated reasoning and code generation. The
system shows the potential of several Al agents to
cooperate and automatize software development
activities to make developers do less of them manually.
It also demonstrates the possibility of Al to help novices
and professional programmers because it makes it easier
to develop software applications.

To sum up, the Automatic Software Development with
Al project emphasizes the increasing significance of Al-
based tools in the contemporary software engineering.
The system enhances better productivity and shortens
the development time by automating planning,
designing and coding. Such smart systems can be
improved in the future to accommodate bigger and more
sophisticated software projects and Al will be a very
crucial aspect in the future of software development.
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