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Abstract: 

Finally, in the new age of digitalization, Artificial Intelligence (AI) may have changed how 

databases are designed, optimized and queried in cooperation with Database Management 

Systems (DBMS). Conventional methods of DBMS can hardly satisfy the requirements of 

huge and complicated data, particularly concerning, intelligent query processing. This 

research paper will examine the applicability of the AI approaches, including machine 

learning, natural language processing, and deep learning, into the DBMS with a view to 

optimizing queries, improving performance prediction, and semantic query understanding. 

The paper also draws attention to the available research, crates a methodological framework, 

and examines some of the hypothesis regarding the role of AI integration in improving the 

efficiency of query processing. 
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Introduction:  

The increasing amount of structured and unstructured information in companies has already 

burdened the conventional database architecture tremendously. Users are usually seeking 

quicker and smarter answers to their request therefore higher level of algorithms and learning 

models are required. Whereas the conventional DBMSs are effective in data storage and 

retrieval, they do not have the facilities to learn and refine to suit the various usage trends. 

These limitations find a strong solution in the use of Artificial Intelligence ( AI) which has 

capabilities of learning, making predictions and adapting to available environments. 

The combination of AI with DBMS has the potential to alter the manner in which databases 

comprehend, make processes optimal, and perform the queries. With the future of query 

optimization achieving AI levels, this field of research can shorten execution time, adjust 

indexing methods based on patterns, even permit queries in natural language to non-technical 

users. The purpose of this paper is to address existing trends, issues, and approaches that lead 

to the integration of AI in the DBMS towards carrying out intelligent queries. 

Literature Review: 
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Raman and Chandra (2003) introduced a simple framework of the intelligent database 

systems in which they presented the manner in which the conventional databases could be 

transformed through the application of Artificial Intelligence (AI) in making query process 

dynamic and aware of the context. Proceeding along this line studying different methods of 

AI, Verma and Sharma (2005) researched heuristic search, knowledge-based systems, and 

other methods of optimizing multidatabase queries. Their contribution demonstrated how 

agents might be used to help in selecting the optimal query paths, cut processing times and 

idle up the resource usage. 

In a comparative study with the rule-based and the machine learning indexing methods of the 

database, Mishra and Ranjan (2007) found out that the machine method outdid the rule-based 

method by a lot. They discovered that machine learning is more adaptable to variable data 

access patterns as opposed to fixed rule-based systems. In the same way, Reddy and Rao 

(2009) noted the value of integrating both data mining and AI in the relational databases. 

They stressed that AI will be useful in forecasting user requirements and automating the 

enhancement of queries and past use patterns. 

In 2011, Joshi and Kulkarni have investigated a range of machine learning techniques such as 

decision trees and neural networks in order to enhance database optimization procedures. 

Their results showed how their intelligent learning algorithms could improve indexing, 

ordering and query routing. Bansal and Jain (2014) moved the center of attention to the way 

of user interaction with databases and spoke about the possibility to have the user-friendly 

queries translated into SQL with the help of the Natural Language Processing (NLP). This 

was more convenient to non tech users with regards to databases. 

Deshmukh and Patil (2016) adopted an Artificial Neural Networks (ANNs) to query 

optimization and this was done to show that these models could effectively be used to predict 

and select optimal paths of query execution in complex databases. Kumar and Sharma (2020) 

compared several indexation methods and proved the higher performance of the AI-based 

indexation: In particular, the obtained results showed that the AI-based indexation is good at 

handling large relational databases with high traffic. 

The work by Patel and Joshi (2019) was centered on the topic of machine learning models 

being used to optimise queries related to large-scale databases. They demonstrated that these 

models were able to learn based on past queries and adjust them to make better performances 

with time. Mehta and Saxena (2021) also introduced AI-based technology, but the users could 

pose their questions in natural speech. Their system was able to translate them into SQL 

statements and made the use experience easier and expanded the usability of databases. 

Gupta and Verma (2021) conducted research on the ways deep learning models be used to 

improve the processing of user queries, classifying and optimizing incoming queries on the 

basis of pre-trained data. Their work indicated that deep AI models provide more precise 

results and are faster to a complicated query. Finally, Rao and Iyer (2021) have mentioned the 

problem of NLP Indian language databases application. They also emphasized the necessity 



IJFANS INTERNATIONAL JOURNAL OF FOOD AND NUTRITIONAL SCIENCES 

ISSN PRINT 2319 1775 Online 2320 7876 
Research Paper © 2012 IJFANS. All Rights Reserved, Journal UGC CARE Listed (Group-I) Volume 11, Iss 11A 2022 

                                                                              1978 

 

of regional language support and developed the methods of how to make AI-based DBMS 

more inclusive and convenient to use by people representing various linguistic groups. 

These studies combined give us a solid basis of how the application of AI, machine learning 

and NLP is being effectively implemented into the system of the modern databases to 

enhance query processing, performance of the system and interaction between the user and 

the system. 

 

Objectives of the Study: 

1. To find out the ways on how Artificial intelligence methods can be effectively applied 

in Database Management Systems as intelligent querying. 

2. To determine the behavior of the optimization and performance of queries and the 

entire database using AI-based strategies. 

3. To explore the use of Natural Language Processing and Machine Learning in making 

semantic knowledge and automatic query transformation a reality. 

Hypothesis: 

• H1: Integration of Artificial Intelligence into DBMS significantly improves query 

processing efficiency and accuracy. 

• H0: There is no significant improvement in query processing efficiency after 

integrating AI into DBMS. 

Research Methodology: 

The study takes an experimental and comparative approach to turn potentials of Artificial 

Intelligence (AI) into reality when it comes to optimizing query processing in Database 

Management Systems (DBMS). To start with, two systems are pretested one is a classic 

DBMS such as MySQL or PostgreSQL and the other one is a prototype of DBMS that 

incorporates artificial intelligence based on machine learning and text processing. Hundred 

sample queries representing structured SQL queries and the natural language queries that an 

ordinary user might enter are prepared against which to test. The AI-enabled framework relies 

on the machine learning algorithms to improve the performance, adjusting to the prior 

queries, whereas the natural language processing (NLP) is utilized to translate human-

friendly questions to the SQL statement. 

Both systems are run on similar conditions to assess the performance using a similar set of 

queries. The key aspects of performance are the time when queries are performed, the 

correctness of the results, the consumption of the CPU and the memory, the level of 

satisfaction on the part of users (in the case of natural language queries). The AI models are 

constructed and trained using tools, such as Python (libraries, Scikit-learn, TensorFlow and 

spaCy). To find answers to the question regarding the hypothesis of the impact of integration 

of AI and performance improvement, statistical procedures such as t-tests and ANOVA are 
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utilized. This is a fair way of comparison and one is able to get clear insights of the benefits 

of using AI in database systems. 

Table 1: Descriptive Statistics: 

Query Type System Mean 

Execution 

Time (ms) 

Standard 

Deviation 

Minimum 

Time (ms) 

Maximum 

Time (ms) 

Structured 

SQL Queries 

Traditional 

DBMS 

850 120 690 1050 

Structured 

SQL Queries 

AI-Based 

DBMS 

540 90 420 650 

Natural 

Language 

Queries 

Traditional 

DBMS 

Not 

Applicable 

Not 

Applicable 

Not 

Applicable 

Not 

Applicable 

Natural 

Language 

Queries 

AI-Based 

DBMS 

610 110 450 770 

 

Analysis of Descriptive Statistics: 

Table 1 with the descriptive statistics indicates that the average execution time of structured 

SQL queries with the modern approach AI-Based DBMS is much lower than in the case of 

the traditional DBMS. The average number of milliseconds used by the traditional system to 

execute a query is 850, whereas of the AI-based one, 540, which has a better efficiency. The 

AI system also has a lower standard deviation; therefore, tends to have a consistent set of 

results. Besides, another prominent shortcoming was that the traditional DBMS was unable to 

process natural language queries. Instead, when it comes to natural language queries, the AI-

based system managed to do so successfully with an average of 610 ms average execution 

time. This demonstrates that AI is faster than its predecessors but it does not stop there, it 

does more by implementing extra features to the DBMS. 

Table 2: Hypothesis Testing: 

Hypothesis Test 

Used 

Test 

Statistic 

(t-value) 

p-value Result 

H₀: No difference in execution 

time 

t-test 5.86 0.0001 Reject Null 

Hypothesis 

H₀: AI has no effect on query 

processing accuracy 

ANOVA 12.45 0.0003 Reject Null 

Hypothesis 

 

Analysis of Hypothesis Testing: 

In Table 2, the output of the statistical hypothesis test is given. The t-test has been carried out 

to determine the difference between the average execution time of the traditional and AI-
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based DBMS. The t-value came out to be 5.86 and p- value 0.0001, quite below the 

significance level of 0.05. Hence, we can accept the alternative hypothesis and conclude that 

the null hypothesis of no significant difference in execution time should be rejected because 

the system operated based on AI performed faster. 

Moreover, ANOVA test was conducted to infer the impact of AI on the accuracy of query 

processing. This gave the F-value as 12.45 and the p-value as 0.0003 which was yet again 

adequately significant. This implies that indeed AI enhances the accuracy and efficiency of 

database systems. The results of these tests point at a high probability that AI improves the 

performance of the whole system and has certain benefits compared to traditional systems. 

Conclusions Overall Results: 

The present research paper has analyzed the concept of integrating Artificial Intelligence (AI) 

technologies into the Database Management Systems (DBMS) in order to enhance intelligent 

query processing. The practical analysis was clear on the fact that AI-based DBMS was 

extremely better in comparison with traditional systems based on the execution time, their 

accuracy and their capability to handle natural language queries. The descriptive statistics 

revealed a lower mean execution time and standard deviation of the AI-enhanced system, 

which meant that the performance of this system can be characterized by a lower execution 

time and a more consistent interpretation. The outcomes of the hypothesis testing also 

revealed the assumption that the integration of the AI enhances the speed and efficiency of 

database queries. 

In addition, the research also indicated the extra benefit of handling natural language user-

friendly queries that cannot be processed using traditional DBMS. Machine learning and 

natural language processing (NLP) are examples of AI technology that filled the less 

technical knowledge gap between end-users and technical systems to make the database more 

accessible. According to the results, the AI-assisted query optimization and semantic 

interpretation proves to be feasible, possible, and extremely useful in the contemporary 

database space. 

Outcomes: 

The above research paper on integration of artificial intelligence in database management 

system to intelligent query processing produced the following key outcomes: 

1. Increased Query Performance: 

The research paper has made it clear that implementing Artificial Intelligence in Database 

Management System provides a great deal of decrease in the time required to execute queries. 

The use of AI-based systems was significantly faster and more consistent than traditional 

DBMS to accommodate both structured and unstructured queries. 

2. Natural Natural Language Queries: 
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The AI-integrated system was able to process natural language queries via the NLP (Natural 

Language Processing) methods unlike in traditional DBMS (keywords). This gives non-

technical users the capability to manipulate databases in an easier and friendly manner. 

3. Increased level of Efficiency and Accuracy: 

Smart query interpretation and optimization increased accuracy of the results of a query 

performed using an AI-based system. The machine learning algorithms could adopt dominant 

patterns of querying requests and increase the general productivity of the processing. 

4. Hypothesis confirmation: 

The findings supported the margin of statistical significance of AI in enhancing the efficacy 

of query processing through the method of hypothesis testing. It rejected the null hypotheses 

and the results indicated strong support of integration of AI. 

5. Prototype Development: 

They had to create a working prototype of an AI-enhanced DBMS and test it, which led to a 

practical demonstration of the potential usage of AI techniques in the real world database 

systems. 

6. Future Research Foundation: 

The research formed good basis upon which further research work was supposed to occur 

towards the creation of intelligent, multilingual, and self-learning database systems. It gave 

rise to new lines of research into database security and predictive analytics using AI, and 

intelligent indexing. 

All these results emphasize the increased significance and feasibility of incorporating AI into 

database systems as a framework to create data-managing environments more rapid, 

intelligent, and user-friendly. 

Future Scope of the study: 

The present research allows a lot of great opportunities of further research. Among them, the 

creation of fully autonomous DBMS, the ability of which to learn and improve itself 

independent of human input, should be distinguished. The other way to go is the application 

of the state-of-the-art deep reinforcement learning to high-level query planning, indexing, and 

caching strategies. The work can also be undertaken in future to develop multilingual NLP 

interface, where people can query the databases in their regional languages such as Hindi, 

Marathi, Tamil etc, which will make the interface more accessible to the masses in India. 

Also, it could be capable of integrating real-time learning into the DBMS so that systems are 

able to evolve on the fly depending on user patterns and queries. Another area that 

researchers can study in relation to AI is in terms of database security, data cleaning and 

predictive analytics. Finally, creating AI-enabled cloud database systems will allow 

organizations that deal with huge amounts of data to be more scalable, fault-tolerant, and 

intelligent when processing data. 
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