
         
                International Journal of Scientific Research in Engineering and Management (IJSREM) 

                         Volume: 10 Issue: 05 | May - 2026                            SJIF Rating: 8.659                                       ISSN: 2582-3930                                                                                                                                               

 

© 2026, IJSREM      | https://ijsrem.com                                                                                                           |        Page 1 
 

Generative AI for Automatic Code Generation 
 

1Pragathi G P, 2Mrs. Supriya M 

1Student, Department of MCA, BIET, Davanagere, India 
2Assistant Professor, Department of MCA, BIET, Davanagere, India 

 

 

ABSTRACT 

The new ground that this field of Artificial 

Intelligence has broken is code auto-

generation. This is a highly complex model 

for creating working computer software 

following instructions from a user. are 

applied for creating new outputs following 

descriptions and/or specifications outlined 

by means of human language that can be 

understood and processed by computers. 

This helps in increasing the overall 

efficiency and accuracy of software 

development with reduced difficulties and 

complications for computers which is 

generally true for most people. A general 

system that would enable the automatic 

production of codes using the capabilities 

of AI would require a simple interface 

through which the reception of the direction 

would occur. There would be a processing 

or API part that would interpret or make 

sense direction that received. Finally 

trained model from the learning system of 

the AI that generates the desired code. Most 

of today’s systems or perhaps all of them 

depending on whether this is to be referred 

to as a case would in fact require additional 

steps in being validated and tested in order 

to ensure that the generated is working 

properly and properly efficiently at that. 

Natural Language Processing would in fact 

be among those sectors that play an integral 

role in all of these since it would enable or 

allow the computer system or AI to 

interpret common human language that in 

fact  gets  converted  into  precious 

programming logic that generates desired 

outputs. Indeed programs of this kind and 

nature are in fact already in existence today 

and include software like GitHub Copilot 

and OpenAI Codex that in fact showcase 

that this part. Although the benefits are well 

and important the process is currently 

encountering some challenges such as 

handling the complex needs ensuring that 

the process involved in producing software 

is either secure or optimized and avoiding 

the situation whereby the same errors are 

committed again during the process for that 

matter. 

I.INTRODUCTION 

Writing computer programs requires a high 

level of expertise regarding the rules and 

logics of programming languages. However 

with the inception of the project the task of 

programming will become much simpler 

using AI technology that enables a person 

to develop computer programs by simply 

translating the statements written in the 

English language. Here there will be no 

need to type all the codes one by one. The 

purpose of this proposed project is to design 

an intelligent system capable of recognizing 

natural language instructions as inputs then 

producing proper code outputs in languages 

like Python Java or C++ programming 

languages. The system will be able to 

execute tasks such as: When a user writes 

“Make a program that adds two numbers” 

the correct implementation will be 

developed without requiring the user to 

understand any of the coding details or the 
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logic behind it since it will reduce the 

difficulties involved in traditional 

programming methods and assist learners 

who wish to learn how to build programs. It 

relies on generative models that are 

powered by artificial intelligence and are 

trained on massive codebases. They are 

able to learn programming patterns and the 

logic from tens of thousands of programs. 

The advanced transformer architecture 

allows the AI to process intricate 

programming instructions to write efficient 

code. The project further comprises an 

interface where the developer or learner is 

able to input instructions and obtain 

executable code immediately. 

 

 

 

II. LITERATURE REVIEW 

 

Introduction 

 

Generative AI for automatic code 

generation refers to techniques and systems 

that leverage machine learning—especially 

large-scale deep learning models—to 

understand specifications and produce 

source code automatically. The field 

intersects natural language processing 

(NLP), program synthesis, formal methods, 

and software engineering. Recent 

breakthroughs in transformer-based 

architectures have significantly advanced 

code generation quality, enabling models to 

assist developers and automate routine 

coding tasks. 

 

Early Foundations 

 

Early work in program synthesis focused 

on rule-based and symbolic methods: 

 

Program Synthesis and Formal Methods: 

Early systems such as FlashFill and Sketch 

automatically synthesized small programs 

or scripts from examples or specifications. 

These approaches often required restrictive 

input formats and domain-specific 

templates. 

Key Insight: These approaches highlight 

the promise of automation but struggle with 

scalability and flexibility for general-

purpose languages. 

 

Genetic Programming: Genetic algorithms 

were applied to evolve simple programs 

based on fitness criteria. Although 

innovative, they were limited in 

performance and applicability to real-world 

code. 

 

Neural Networks & Statistical Models 

 

The introduction of statistical language 

models and early neural networks (e.g., 

RNNs, LSTMs) to code marked a shift: 

 

Statistical Code Modeling: Researchers 

treated source code as a “natural language,” 

applying n-gram models and RNN-based 

language models to predict next-token 

sequences. 

Notable Work: Hindle et al. (2012) 

demonstrated that software code has 

predictable patterns similar to human 

languages. 

 

LSTM Models for Code: Hochreiter & 

Schmidhuber’s LSTMs captured longer-

range dependencies in code tokens, 

outperforming simpler models. 

 

Limitations: These models handled 

sequential context but struggled with long-

term dependencies and structured syntax 

inherent to programming languages. 

 

The Transformer Revolution 

 

The development of Transformers 

(Vaswani et al., 2017) dramatically 

changed the landscape. 
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III. EXISTING SYSTEM 

 

Traditional manual coding in a more 

conventional approach to programming 

coders write line by line using Python C++ 

or Java. This is a technical process that 

requires knowledge and a long period to 

write test and optimize a program. 

Limitations: Coding manually is a time-

wasting buggy and challenging process for 

new coders. It is also cumbersome for 

large-scale programming with no 

automation support for speeding up 

repetitive tasks. 

 

Rule-Based & Template Code Tools the 

earlier systems relied on rules or templates 

for writing simple programs. The user had 

the option of choosing the template and 

then entering the details into forms or 

performing operations. Disadvantages: 

These tools were rigid and could not 

support custom logic. They could not 

support project requirements. They had 

repetition in the output. They always 

required human interaction. 

 

Basic Code Suggestions in IDEs The older 

IDEs are Eclipse Visual Studio. It had 

features such as autofilling the names of the 

function or variable. It aided in the typing 

error in a certain manner. It was limited to 

the existing libraries. Limitations: It was 

not able to understand the natural language 

or develop the complete software. It only 

assisted in the rapid development of the 

existing software. 

 

Early Models of Machine Learning In the 

beginning systems using ML were learning 

through code examples and making 

predictions about code patterns in an 

attempt to propose those patterns in code. 

Although helpful their main use was for 

code completion through pattern 

completion. 

 

Generative AI-Based Systems the current 

state of generative models such as those 

based on the GPT model is an 

improvement. These models are able to 

comprehend natural language descriptions 

of code write whole code in several 

programming languages and perform quick 

prototyping and debugging of reasoning 

logic. Drawbacks: Though they possess 

various benefits they tend to contribute at 

times towards generation of incorrect or 

inefficient code. The execution of these 

algorithms may vary greatly based on data 

they are using for learning. 

 

Hybrid and Multi-Modal Systems Some of 

the current tools that have been developed 

combine generative AI functionality and 

tools such as versions testing and 

debugging assistance. All this increases 

efficiency in the entire process of creating 

software’s thus making the codified 

software’s cleaner and efficient. 

Challenges: Such systems require more 

powerful hardware and integration can 

prove to be a problem for beginners as well 

as small development teams. 

 

Real-Time Code Generation Interfaces 

Indeed most resources for modelling 

available today have interactive facilities 

allowing users to describe their tasks and 

see the results instantly. 

Weaknesses/Strengths: The interfaces are 

easy to use making the coding process 

simple for students with corrections 

immediately provided. “Issues: It is hard to 

design an interface that is at the same time 

simple and highly efficient and it requires a 

lot of computing power to process large 

requests at a quick pace.” 
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Cloud Based & Collaborative Platforms In 

some instances the AI-assisted coding tools 

are fully cloud-hosted and thus facilitate 

collaboration and conduct tests without 

having to install any software. Advantages: 

Highly flexible and convenient to access 

and utilize. Challenges: The platforms lack 

continuous internet connectivity and can 

suffer from data privacy breach risks if 

sensitive data is uploaded. 

 

IV. PROPOSED SYSTEM 

The smart and interactive platform 

designed for the computation of creating 

computer programs automatically from 

natural language commands. The primary 

objective of the proposed system will be the 

simplicity of programming for the users 

such that users will instead of programming 

mix of the concept of Generative AI & 

N.L.P. techniques the proposed system will 

interpret the users' instruction by reading 

the logic and converting the statements into 

neat programmable code as per the choice 

of the users. By using this approach the 

programmer is eliminated from having an 

ample amount of knowledge pertinent to 

the code. The only requirement of the user 

is the ability to type or speak out an 

expression or command that the system can 

automatically turn into code. By doing so 

the users can employ their minds in finding 

the solution to the problem or even the idea 

itself rather than having an attention 

towards the syntax and the errors in the 

code. The engine in the back-end of this 

system is developed using a generative 

model based on large databases of actual 

code examples coding formats and logical 

structures. As a consequence of this this 

particular AI has been able to handle 

different coding formats complex 

commands and optimized code developed 

in line with standard coding practices. The 

contribution of NLP in this process is 

focused on natural language query 

optimization. One of the greatest benefits 

that the proposed to system offers is the fact 

that its interfaces are interactive which also 

act as communication tools for the user and 

the AI. With the use of these interfaces the 

user has the ability to give commands from 

the options and view the resulting output 

immediately. Some of the potential 

functionalities of the interface include 

language choices explanations of codes 

removal of bugs and editing capabilities. 

The interface has also been designed to 

enable the user to interact even without the 

ability to code. Unlike other systems that 

depend on a template and are capable of 

producing fixed outputs only this system is 

capable of producing original code for 

every query posed. The proposed system 

will ensure a speed and accuracy 

combination. Development will be heavily 

streamlined because the code developed 

will be ready to use in just a few seconds. 

This allows the developers to prototype 

instantly their concept ideas and test 

applications. 

 

V. METHODOLOGY 

The methodology proposed for the 

Generative AI–Based Automatic Code 

Generation System brings together artificial 

intelligence (AI) natural language 

processing (NLP) and deep learning 

techniques to automatically create 

computer programs from natural language 

instructions. The initial intention is the 

improvement of programming as a result of 

the ability of the programmer/user to 

articulate their needs through common 

English phrases interpretable by the system 

as code. The whole process starts when the 
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user types or says the command through the 

interface system. The command is then 

processed by the NLP part where it attempts 

to interpret the intention for the command 

and harvests the required information. The 

effect of the command is then passed on to 

the Generative AI model which has had 

large training sets for every type of coding. 

The model relies on the training it has 

received in order to generate precise 

domaincoded structure coding in the 

required language for instance Python Java 

C++ Code. Lastly the system produces code 

and performs syntax check and 

optimization so that the code is optimal and 

free from syntax errors. Finally the program 

is demonstrated on a web of interface 

powered by Flask where the users can see 

and check the program and even alter it if 

they want to. By leveraging advanced 

capabilities of Artificial Intelligence and a 

simplified interface it minimizes labor and 

development time of the code. It can be 

considered an ideal learning prototyping as 

well as software development aid in an 

educational as well as professional 

environment. System Logging and Features 

The system preserves a separate log file that 

keeps tracks of the user commands code 

written by the AI along with the time stamp 

for every interaction. The logging system is 

extremely important for analysing the 

performance of the system troubleshooting 

or adjusting the AI model with continuous 

feedback. Furthermore the modular 

structure of the system enables the seamless 

integration of many new features in the 

future including improved error correction 

automated code documentation or 

additional multi-language support. With its 

combination of clever deep learning 

algorithms and an easy-to-use interface this 

solution has proven to be scalable cost- 

effective and highly efficient in its ability to 

automate code generation. 

 

 

VI. RESULT 
 

 

 

 

 

VII. CONCLUSION 

The Generative AI for Automatic Code 

Generation System demonstrates the 

increasing power of Artificial Intelligence 

and Natural Language Processing in 

revolutionizing the way software is created. 

By harnessing the strength of Deep 

Learning the Transformer model as well as 

the best natural language processing the 

system has the capability to translate 

natural language statements into code. This 

will make the process of coding obsolete 

such that a beginner with basic coding skills 

will be able to develop programs without 

much effort. Conventional coding by the 

methods to techniques always demands 
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significant technical skill. On the contrary 

this method which employs the use of AI is 

able to produce codes in a highly precise 

effective and quicker manner. The code-

producing system is able to quickly 

decipher the directed meaning of the user 

logics and produce high-quality optimized 

and executable codes in different 

programming languages such as Python 

Java C++ among others. Of course this 

indicates that this system is capable of 

being trustworthy flexible and useful in an 

academic as well as an industrial context. 

The project successfully meets its intended 

target since it embeds a powerful AI engine 

in addition to having a user-friendly 

interface. The web interface designed on 

Flask allows for smooth interaction and the 

AI logic at the backend provides accurate 

results. 

and deploying neural networks used in AI-

driven applications. 

5. Paszke A. et al. (2019) introduced 

PyTorch as a high-performance flexible 

deep learning framework in their NeurIPS 

publication making it suitable for 

implementing transformer and NLP models 

in this project. 

6. OpenAI (n.d.) provides official API 

documentation for GPT models on their 

developer platform detailing how 

generative 
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