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Abstract: Now, the advanced techniques of NLP 

can accurately translate a natural language input 

into SQL queries so that non-technical users can 

easily interact with the database. Thus, the 

method can remove technical expertise but make 

access and analysis of data easy. This system was 

aimed at providing handling for complex queries 

and linguistic ambiguity with accuracy and 

reliability. It also ensures automation of query 

generation in terms of increasing efficiency with 

huge time and effort saving for professionals. The 

user-friendly interface ensures access and 

empowers minimal technical-knowledge users. It 

incorporates state-of-the-art methods of 

dependency parsing and named entity recognition 

to maximize accuracy and robustness. 

Customization options align it to unique database 

structures, while scalability supports dynamic 

data environments. These capabilities stream data 

retrieval, thus making it much faster to make 

data-driven decisions across organizations. Apart 

from this, robust error-handling mechanisms 

make the experience better for users by providing 

clarity and feedback on ambiguous queries. The 

system makes business analytics quite easy to 

rely on technical teams. It is considered a crucial 

system for modern enterprises working to exploit 

available data effectively. 

I. INTRODUCTION 

Data has surfaced as the bedrock of decision- 

making processes in modern fast-changing 

electronic landscapes. Firms are beginning to 

store enormous amounts of structured 

information in a database, allowing for retrieval 

processes. However, the interaction between the 

databases would often demand quite a good 

proficiency in SQL- a skill often missing in a non- 

technical professional. In turn, this introduces a 

very gaping gap in terms of accessibility- and key 

decision-makers will miss the ability of getting 

timely insight. 

However, NLP seems to be one hopeful solution 

that can fill this gap. Now it is possible to take the 

human language queries and translate them to 

SQL statements, hence quite easily enabling users 

with no technical skills to interact with the 

database. Such systems democratize access to 

data, reduce dependency on technical teams, and 

provide faster data-driven decisions. 

Although some current advances show promise, 

many problems remain with the accuracy, 

adaptability, and usability of current systems. 

Many systems fail to scale up because possibly 

rather difficult queries, unclear expression, or 

peculiar requirements on databases have been 

applied. On error-handling mechanisms, they 

lack robustness; often, error messages come as 

confusing mistakes for non-experts. 

The overall idea of the project is to give an 

answer to translate any natural language query 

into actual SQL commands. Advanced NLP 

techniques, including dependency parsing, 

named entity recognition, and transformer-based 

models, allow the proposed system to achieve 

accuracy, adaptability, and scalability. Easy 

interfaces for accessibility help users from any 

type of domain easily extract and analyse data. 

Thus, the method can remove technical expertise 

but make access and analysis of data easy. 
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A . PROBLEM STATEMENT: 

This makes access and analysis of database data 

dependent on SQL proficiency, thus posing a huge 

barrier to non-technical users. It limits the business 

professional's ability to extract insights efficiently, thus 

causing delays and inefficiencies in decision-making 

processes. Several solutions already exist trying to 

bridge this gap but are far from accurate, cannot deal 

with complex or ambiguous queries, and often result in 

being limited to some specific ecosystems or databases. 

These problems have rendered it unusable in every 

regard to be widely accepted. This is an important 

requirement for an interpreter system to translate a 

natural language query precisely into a SQL command, 

unambiguously and compatible with the various forms 

of database systems. It would democratize access to 

data, enhance productivity, and empower organizations 

in making faster yet more data-driven decisions 

without over-reliance on technical resources. 

B. EXISTING SYSTEM: 

All these today depend on NLP techniques, which help 

bridge the gap between the non-technical user and 

complex database interactions. For instance, Microsoft 

Azure has its text-to-SQL, which can generate queries 

with an interface that is very friendly and easily 

integrated into the Azure ecosystem. It employs its 

methods: NER, semantic analysis, and SQL query 

generation that can interpret user-natural language 

input, and translate it into pertinent SQL. Similarly, 

Super SQL integrates the syntactic parsing and the 

machine learning model for structured approaches that 

can interpret user's natural language inputs to translate 

them into executable SQL queries. These systems 

would make database access efficient, in the sense that 

the need to hand-code SQL would be eradicated and 

the difficulty of accessing data would reduce for those 

not familiar with SQL. However, the scope of 

application may be limited by the NLP techniques 

applied, compatibility across different 

database systems, and their capacity to handle context 

or resolve ambiguity in queries. 

II.  PROPOSED SYSTEM 

The proposed system aims to convert a natural 

language query into SQL by the use of advanced NLP 

techniques. First, it involves the user's input wherein the 

system accepts a natural language query. The input text 

is subjected to text preprocessing that is to say the text is 

divided into tokens and characters or any kind of 

formatting that could be irrelevant for further analysis 

are removed. 

Thus, all the nouns, verbs, adjectives of a sentence 

constitute the POS elements of the sentence, agreed 

upon using Viterbi-based taggers as well as other 

algorithms. Besides, tags help associate with every 

individual word a piece of SQL fragments that seems 

relevant to it. Algorithms as demonstrated by those 

developed specifically for the task of dependency 

parsing as seen by Eisner are able to generate what is 

known as the dependence tree of words of that perfectly 

such order that it would represent the adequate, 

correctly appropriate SQL clauses for the same 

sentence. 

The key entities, such as table and column names, and 

values, are derived using techniques like BiLSTM-CRF 

for Named Entity Recognition. Template-based 

recognition is achieved by matching the input with pre-

defined SQL templates using algorithms such as Knuth- 

Morris-Pratt or Aho-Corasick. In this process, sentence 

structure maps into that of patterns of SQL queries 

systematically and efficiently. 

Merging of extracted components into SQL queries 

involves the dynamic step where a proper translation of 

queries can be performed, thus ensuring accessibility to 

nontechnical users and further smoothing out the 

interaction with the database to bring better business 

efficiency. 

It employs its methods: NER, semantic analysis, and 

SQL query generation that can interpret user. 

http://www.ijsrem.com/


          International Journal of Scientific Research in Engineering and Management (IJSREM) 
                              Volume: 09 Issue: 03 | March - 2025                                SJIF Rating: 8.586                                    ISSN: 2582-3930                                                                                                                                               

  

© 2025, IJSREM      | www.ijsrem.com                                                                                                                       |        Page 3 
 

III.  LITERATURE SURVEY 

Kumar, R., and Singh, R. presented a framework for 

syntactically correct SQL query generation by using 

ANTLR4 EBNF grammars. Their research utilized the 

recognizer of ANTLR4 for grammar- driven scalable 

query generation and guaranteed the accurate formation 

of SQL statements based on context-free grammars. 

Nevertheless, the paper discovered exponential 

recursive growth during the generation process that 

could cause inefficiencies if left unchecked. For this, 

mitigation mechanisms were proposed but further 

optimization is required. This work has set a strong 

basis for scalable and syntactically precise query 

automation with a trade-off between accuracy and 

computational complexity [1]. 

The Mouritech Team used LLMs to convert natural 

language prompts into SQL queries. It focused on the 

understanding of user intent and good query mapping 

techniques. Its methodology proved to be highly 

accurate for simple and moderately complex queries, 

showing the promise of LLMs in enhancing user 

interaction with databases. The performance of the 

approach was very sensitive to the quality of the 

training data and failed in dealing with context-specific 

or very complex queries. Although the research 

developed the integration of NLP and LLMs for SQL 

generation, it stressed the necessity of diverse and 

high-quality training datasets [2]. 

Sharma et al and Gupta developed a method to 

generate SQL statements dynamically from natural 

language inputs using NLP and machine learning 

algorithms. The system learned from dynamic updates 

in the data sets and real-time contexts of query 

learning. Such a system would be flexible and relevant 

in dynamic contexts, but ambiguous queries were a 

challenge, causing syntactically incorrect SQL 

statements due to poorly structured inputs. These 

restrictions notwithstanding, the work contributed to 

knowledge about dynamic query generation and 

This system was very efficient for its particular 

established the flexibility of NLP when dealing with many 

types of database interactions [3]. 

Aditya Narhe et al. described natural language system 

used for voice-based input processing by applying 

logistic regression for SQL query type prediction. This 

system also offered a really simple and time-efficient 

way to identify the query type, even though it supported 

taking queries through voices, which actually offered 

greater usability. However, the fixed keywords reduced 

the flexibility of the system and hence was less effective 

in interpreting complex or varying queries. The present 

study indicates that voice-based database interactions 

might be feasible, but still need more powerful keyword- 

independent mechanisms [4]. 

Sneha A. Khaire et al. proposed the POS tagging- based 

machine learning approach with the help of Python 

libraries for SQL query generation. This system 

proposed an easy solution that was implementable and 

performed well with simple queries, while being 

efficiently carried out with the help of the Python 

libraries. But it had some drawbacks in handling SQL 

structures having many nested queries or multiple joins, 

as well as incorrect results for ambiguous input. The 

study was helpful to gain insight into NLP techniques for 

the generation of SQL while underlining that such 

methodologies used were not enough advanced to deal 

with complex database queries [5]. 

Do, Quan, Agrawal, Rajeev, Rao, Dhana, and Gudivada, 

Venkat proposed a natural language to SQL query 

generator specially designed for the e- learning 

application. The generation of SQL is customized 

according to the educational application so that it is 

suitable and easily deployable in any structured academic 

settings. This system was very efficient for its particular 

context but not highly functional; therefore, it was not 

adaptable to other purposes. The study illustrated the 

importance of domain-specific NLP applications and 

provided a real-world 
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example of adapting SQL generation systems to 

targeted use cases [6]. 

                    III. CONCLUSION 

The system introduced here simplifies database 

interactions for non-technical users by translating 

natural language inputs into accurate SQL queries. It 

ensures accuracy and reliability while removing the 

requirement for technical know- how, as it is using 

advanced NLP techniques such as dependency parsing, 

named entity recognition, and transformer models. 

Providing a user- friendly interface, this empowers the 

users to access data, making quicker, data-driven 

decisions and allowing equal access to data. 

This is highly flexible, due to good error management, 

scalability and personalization with many database 

conditions. It indeed becomes very effective with fuzzy 

and complex queries; besides, DBMS cross-platform 

compatibility is realized with different system 

platforms. Data retrievals are so streamlined that, again, 

minimum technical teams’ reliance happens. A solution 

is transformative towards improved 

 productivity and at the same time meets the developing 

requirements of the data, but this is in respect of 

efficiency with accessibility concerning the 

management of database. 
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