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ABSTRACT: Writing SQL queries requires technical expertise, which limits database accessibility for non-technical users. This paper
proposes an Al-based Query Writer that converts natural language inputs into structured SQL queries using Natural Language Processing
(NLP) techniques. The system processes user input through text preprocessing, intent recognition, and entity extraction, followed by
automated SQL query generation. A supervised learning approach is used to improve accuracy and contextual understanding of user
requests. The proposed model reduces manual effort and minimizes syntax errors while interacting with relational databases.
Experimental evaluation shows improved query generation accuracy and faster execution compared to traditional query writing
methods. The system enhances usability, efficiency, and accessibility in database management environments. This framework can be
further extended to support multilingual inputs and voice-based query systems, making intelligent database interaction more user-

friendly and scalable for real-world applications.
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LINTRODUCTION

In the era of rapid digital transformation, Artificial
Intelligence (AI) has significantly influenced the way users
interact with information systems. With the exponential growth
of data across various platforms, generating accurate and
context-aware queries has become a challenging task for users.
[1] Traditional query systems often require structured inputs
and technical knowledge of query languages, making them less
accessible to non-technical users. To address this limitation,
intelligent query generation systems powered by Machine
Learning (ML) and Natural Language Processing (NLP)
techniques have emerged as a promising solution.[3] An Al
Query Writer is an advanced system designed to automatically
generate structured, meaningful, and context-aware queries
from natural language input. By leveraging machine learning
algorithms and language models, the system interprets user
intent and transforms it into optimized queries suitable for
databases, search engines, or information retrieval systems. [2]
This reduces manual effort, minimizes syntactic errors, and
improves efficiency in data retrieval tasks.Recent
advancements in deep learning, particularly transformer-based
architectures, have enhanced the capability of Al systems to
understand semantics, context, and intent more accurately. [6]
These technologies enable intelligent query formulation, auto-
suggestions, and adaptive learning mechanisms. However,
challenges such as ambiguity in natural language, scalability,
and accuracy in domain-specific queries still require effective
solutions.[3] The proposed Al Query Writer system focuses on
developing a robust and efficient model that converts user-
provided natural language input into structured queries using
supervised learning techniques. [4] The system aims to improve
query accuracy, reduce response time, and enhance user
experience through intelligent automation. Furthermore,
performance evaluation.

ILLITERATURE REVIEW

The development of intelligent systems capable of generating
structured queries from natural language has gained significant
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attention in recent years. Al Query Writer systems aim to
simplify user interaction with databases and information
retrieval platforms by automatically transforming user input
into meaningful and optimized queries.

Initially, query generation systems were based on rule-based
and template-driven approaches. [4] These systems relied on
predefined grammar rules and keyword mapping techniques to
convert user inputs into structured queries. Although effective
in limited domains, such systems lacked scalability and were
unable to handle variations in natural language expressions.

Initially, query generation systems were based on rule-based
and template-driven approaches. These systems relied on
predefined grammar rules and keyword mapping techniques to
convert user inputs into structured queries. [S] Although
effective in limited domains, such systems lacked scalability
and were unable to handle variations in natural language
expressions.

With the advancement of Machine Learning techniques,
researchers introduced classification and sequence prediction
models to improve query formulation. Algorithms such as
Naive Bayes, Support Vector Machines (SVM), and Decision
Trees were used for intent detection and query prediction tasks.
[3] These models improved flexibility compared to rule-based
systems but required manual feature engineering and extensive
preprocessing.

Existing System

The existing query writing systems mainly depend on
manual query formulation and keyword-based search
techniques. Users are required to have basic knowledge of
structured query languages such as SQL to retrieve
information.[5] These systems rely on exact keyword matching
and predefined templates, which limits flexibility and
contextual understanding[7].
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III. RESEARCH METHODOLOGY

The research methodology for the AI Query Writer
system follows a structured approach that includes data
collection, preprocessing, model development, training, and
performance evaluation[4].

3.1.1 Data Collection

A dataset containing natural language inputs and their
corresponding structured queries was collected from publicly
available sources and manually prepared samples[8].The
dataset includes different variations of user queries to improve
model generalization.

3.1.2 Data Preprocessing

Preprocessing techniques such as tokenization, stop-word
removal, lowercasing, and text normalization were applied. The
processed data was then converted into numerical
representations using suitable feature extraction techniques.

3.1.3 Model Development

A supervised machine learning model was developed to
learn the mapping between natural language input and
structured query output[2]. NLP techniques were integrated to
enable contextual understanding and intent recognition.

3.1.4 Training and Testing

The dataset was divided into training and testing sets
using a train-test split method. The model was trained on the
training dataset and evaluated on the testing dataset to measure
its performance[6].

Fig 1.1 Al QUERY WRITER SYSTEM ARCHITECTURE
3.2 PROPOSED SYSTEM

Al QUERY WRITER - SYSTEM ARCHITECTURE

The proposed Al Query Writer system is designed to
automatically generate structured and meaningful queries from
user-provided natural language input. The system integrates
Natural Language Processing (NLP) and Machine Learning
(ML) techniques to understand user intent and convert it into
accurate query statements.Initially, the user provides a query in
natural language format. The input text undergoes
preprocessing steps such as tokenization, stop-word removal,
normalization, and feature extraction. These steps help in
cleaning and transforming the raw text into a structured format
suitable for model processing.

The processed data is then passed to the trained machine
learning model, which performs intent recognition and pattern
learning. The model analyzes contextual information and
predicts the appropriate structured query format. Based on this

prediction, the system automatically generates the
corresponding query.

The proposed system reduces manual effort, minimizes
syntactic errors, and improves query accuracy. It is designed to
be scalable, adaptive, and user-friendly, enabling even non-
technical users to interact with database systems efficiently.

Architecture of the Proposed Al Query Writer System
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Fig 1.2 ARCHITECTURE OF THE PROPOSED Al
QUERY WRITER SYSTEM

The architecture of the proposed Al Query Writer system
consists of four major modules: User Interface Module,
Preprocessing Module, ML & NLP Module, and Query
Generation Module.

Initially, the user provides input in the form of a natural
language query through the User Interface Module. This input
is passed to the Preprocessing Module, where text cleaning
operations such as tokenization, stop-word removal,
normalization, and feature extraction are performed. These
steps convert raw text into a structured format suitable for
model processing.

The processed data is then forwarded to the ML & NLP
Module. In this module, Natural Language Processing
techniques analyze the semantic meaning of the input. The
Machine Learning model performs intent recognition and
pattern learning to understand the user’s request accurately.

IV. RESULT AND DISCUSSION

The proposed Al Query Writer system was implemented and
evaluated using a dataset consisting of natural language queries
and their corresponding structured queries. The dataset was
divided into training (80%) and testing (20%) sets to measure
the model’s performance effectively.

After training the machine learning model, the system was
tested using unseen input queries[3]. The model successfully
generated structured queries with high accuracy and reduced
syntactic errors. The evaluation was performed using standard
performance metrics such as Accuracy, Precision, Recall, F1-
Score, and Confusion Matrix.

The experimental results indicate that the proposed system
achieves improved contextual understanding compared to
traditional keyword-based systems. The model demonstrates
better intent recognition capability and efficient query
construction. The confusion matrix analysis shows that most
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queries  were correctly  classified, with  minimal
misclassification

cases.

PERFORMANCE METRIC VALUE (%)
Accuracy 92.5%
Precision 91.8 %
Recall 90.6 %
F1-Score 91.2%

Performance Metrics of Al Query Writer
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Fig 1.3 PERFORMANCE METRICES
V. FUTURE ENHANCEMENT

Although the proposed Al Query Writer system demonstrates
effective performance in generating structured queries from
natural language input, several enhancements can be
implemented in the future to further improve its efficiency and
scalability.In future work, the system can be integrated with
advanced deep learning models such as transformer-based
architectures to enhance contextual understanding and semantic
accuracy. Incorporating large-scale domain-specific datasets
can improve adaptability across different industries and
application areas[2]. The model can also be extended to support
multilingual query generation, enabling users to input queries
in multiple languages. Additionally, real-time database
integration and cloud deployment can improve system
scalability and accessibility. Another potential enhancement is
the inclusion of self-learning mechanisms, where the system
continuously improves based on user feedback and interaction
history[6]. Implementing advanced error correction and

ambiguity resolution techniques can further increase query
precision.

VI. CONCLUSION

In this paper, an Al Query Writer system was proposed to
automatically generate structured queries from natural
language input. The system integrates Natural Language
Processing (NLP) and Machine Learning (ML) techniques to
understand user intent and convert it into accurate and
meaningful query statements.

The proposed system reduces manual effort, minimizes
syntactic errors, and improves contextual understanding
compared to traditional keyword-based query systems[5]. The
experimental results demonstrate high performance in terms of
accuracy, precision, recall, and Fl-score, confirming the
effectiveness of the model.

The architecture and training methodology ensure efficient
query construction and reliable performance on unseen data.
Overall, the AT Query Writer enhances user interaction with
database systems and provides a scalable solution for intelligent
information retrieval applications.

Thus, the proposed system successfully bridges the gap
between natural language input and structured query
generation, making database access more accessible and
efficient for both technical and non-technical users.
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