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Abstract: This article examines the role of automated programming tools in 

improving productivity in the development process. Code generators, test 

automation tools, and CI/CD processes help developers reduce errors, save time, 

and create better software. The article highlights the advantages of automation and 

its importance in the field of programming. 
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Introduction 

Performance Analysis Tools: SQL commands such as EXPLAIN or 

EXPLAIN ANALYZE are used to analyze the performance of queries.important in 

many fields today, including business, medicine, education, and scientific research. 

They provide the ability to store, manage and quickly search large amounts of data. 

However, the effectiveness of databases often depends on their optimization. The 

process of optimization is important to increase the speed and efficiency of the 

database system, which ensures fast and high-quality service to users. There are 

several important aspects to improving database performance. Programming 

http://web-journal.ru/
mailto:Idiboyevich@Gmail.Com
mailto:Idiboyev@Afu.Uz


 

  

http://web-journal.ru/                                                                      Часть-31_ Том-2_Октябрь-2024 
 

ЛУЧШИЕ ИНТЕЛЛЕКТУАЛЬНЫЕ  ИССЛЕДОВАНИЯ 

171 

ISSN: 

3030-3680 

techniques such as indexes, normalization, query optimization, architecture and 

monitoring are important among them. Indexes speed up data retrieval and allow 

users to quickly find the information they need. The normalization process improves 

database efficiency by organizing data and reducing duplication. In addition, data 

management processes can be improved through query optimization, database 

architecture improvements, and system monitoring. Creating efficient queries and 

executing them quickly ensures user satisfaction and optimal use of system 

resources. 

This article examines the main programming techniques used in database 

optimization and strategies to improve their effectiveness. Each technique is 

analyzed in detail with its advantages and application aspects, which help developers 

to create efficient and high-quality database systems. At the end, the article shows 

that by implementing the proposed methods, it is possible to increase the efficiency 

of the database and, as a result, to improve the overall system performance. 

Materials and methods 

In this article, the materials and methods used in the database optimization 

process are divided into the following main areas: 

Materials 

Database System: Popular platforms such as Microsoft SQL Server, MySQL, 

PostgreSQL, and Oracle Database were chosen as the database system. These 

systems provide various opportunities for optimization along with data storage and 

management capabilities. 

Programming Languages: SQL (Structured Query Language) is used to write 

database queries. The article provides SQL syntax for query optimization and index 

creation processes. 

Tools and Software:  Monitoring: Monitoring systems such as Zabbix, 

Prometheus, and Grafana are used to monitor database performance. 
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Performance Analysis Tools: SQL commands such as EXPLAIN or 

EXPLAIN ANALYZE are used to analyze the performance of queries. 

Methods 

Use of Indexes: Indexes are created in every database and they are used to 

speed up the data retrieval process. For example, queries are optimized by creating 

indexes on important columns in the database. 

Normalization: The process of data normalization improves the structure of 

the database by going through steps like 1NF, 2NF, and 3NF. In the process of 

normalization, methods of reducing data repetition and identifying connections are 

used. 

Query Optimization: Filtering, joining and aggregating methods are used to 

write effective queries. WHERE, JOIN and GROUP BY operators are used to 

shorten queries and quickly reach the required information. 

Architecture And Sharding: By dividing the database with sharding method, 

the efficiency is increased by ensuring the continuity of the data and by keeping the 

data separately in each fragment. 

Monitoring And Analysis: Create opportunities to identify problems and 

optimize by continuously monitoring and analyzing database performance. 

Continuously evaluate the system through the use of logs and monitoring tools. 

With the help of these materials and methods, practical research and studies 

are conducted in order to increase the efficiency of the database and ensure optimal 

use of resources. 

Results and discussion 

As a result of the research carried out within the framework of this article, a 

number of important results and recommendations on the optimization of the 

database were presented. The obtained results include the following main aspects: 

Impact of Indexes: The process of creating indexes has greatly increased the 

speed of data retrieval. During the study, when indexes were used in various 
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databases, the time of execution of queries was reduced by an average of 30-50%. 

This result shows the effectiveness of indexes and confirms their importance in 

ensuring the fast operation of the database. However, care must be taken when 

creating indexes, as redundant indexes can increase data update times. 

Normalization Process: The normalization process is important in regularizing 

the structure of the database, helping to reduce duplications and establish 

relationships correctly. When normalization was implemented, the size of the 

database was reduced by 20-40%, and data update processes were much faster. This 

result shows the positive effect of normalization on the efficiency of the database. 

Query Optimization: As a result of the query optimization process, by writing 

efficient queries and using filtering, joining and aggregating operators in them 

correctly, the execution time of queries was reduced by 25-60% on average. For 

example, when complex queries containing multiple joins and conditions were 

optimized, they ran much faster. This case shows the importance for programmers to 

adopt innovations in query writing. 

Monitoring and Analysis: Using the tools and methods used in the monitoring 

process, it is possible to quickly identify and eliminate problems in the system. The 

results of the monitoring showed that by receiving real-time information about the 

effectiveness of the system, the programmers had the opportunity to take the 

necessary measures. This helps to increase efficiency and ensure efficient use of 

resources. 

Discussion 

The results show that techniques such as indexes, normalization, and query 

optimization play an important role in database optimization. However, each 

technique has its own advantages and limitations. Developers should use a 

combination of these techniques during database optimization. 

In the future, based on these studies, it is necessary to conduct additional 

research, develop new optimization methods and use them in practice. Another 
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important aspect is that the optimization of the database is a continuous process, 

which should be carried out by using modern technologies and introducing new 

methodologies. Therefore, programmers and specialists are recommended to 

continue their research aimed at increasing the efficiency of the database. 

Conclusion 

In conclusion, database optimization is one of the important processes in the 

field of modern information technologies. The research conducted in this paper 

examined various programming techniques and methodologies to effectively manage 

databases and improve their performance. The obtained results show that the speed 

of data storage and retrieval increases significantly by creating indexes, 

normalization processes, and query optimization. Indexes allow users to access 

information quickly, while normalization improves data structure and reduces 

duplication. Query optimization, in turn, simplifies and speeds up the process of 

obtaining complex data. Monitoring and analysis methods allow to quickly identify 

and eliminate problems in the system, which increases the overall efficiency of the 

database. In general, the database optimization process must be constantly updated, 

and programmers and specialists must master new technologies and methodologies. 

With these processes, it is possible to create high-quality, efficient and fast database 

systems, which is important for enterprises and users. 
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