
Copyright: © the author(s), publisher and licensee Technoscience Academy. This is an open-access article distributed under the 

terms of the Creative Commons Attribution Non-Commercial License, which permits unrestricted non-commercial use, 

distribution, and reproduction in any medium, provided the original work is properly cited 

 

 
  

 

  

 

International Journal of Scientific Research in Science and Technology 

Print ISSN: 2395-6011 | Online ISSN: 2395-602X (www.ijsrst.com) 

doi : https://doi.org/10.32628/IJSRST2152548 

 

 

 

 

 

 

672 

SQL BI Optimization Strategies in Finance and Banking 

Sai Krishna Shiramshetty 

Independent Researcher, USA 

 

 

 

Article Info 

Volume  8, Issue 5 

Page Number : 672-687 

Publication Issue 

September-October-2021 

Article History 

Accepted :  11 Sep 2021 

Published : 20 Sep 2021 

ABSTRACT 

To this end, this paper examines the best practice in making the finance and 

banking industry SQL BI more efficient and effective in terms of query 

execution and real-time analysis. Techniques such as Indexing, partitioning, 

query rewriting, parallel processing, in memory tables are explained practical 

to large financial data sets. These strategies were identified to enhance 

techniques such as transaction monitoring, customer analysis, financial 

reporting, and risk management since their execution duration is time-

consuming. The paper will also focus on the role of the optimized SQL queries 

in the decision-making process and the issues, seen when seeking constant 

performance in financially volatile demonstrative systems. 

Keywords : SQL, BI optimization, banking and financial, transaction 

monitoring 

 

I. INTRODUCTION 

 

Optimization of SQL is significant to BI applications 

in finance and banking industries since efficiency in 

handling big data is significant. Since financial 

institutions need real time data for decision making, 

query performance forms operationality. Optimal 

forms of SQL can decrease latency considerably, 

enhance the understanding of customers, and address 

compliance issues. The current paper explores several 

SQL optimisation techniques including indexing, 

partitioning, parallel processing, and usage of in-

memory tables within the BI systems adopted by 

finance and banking industries. The purpose is to 

showcase how such methods are used to improve 

upon data manipulation and system effectiveness. 

 

 

II. LITERATURE REVIEW 

 

The incorporation of SQL based Business Intelligence 

(BI) systems has become prevalent in the finance and 

banking industries to improve management of data 

that should facilitate evidence-based decision making. 

As the main language for managing relational 

database management systems, SQL is used 

intensively in BI processes to store, retrieve, and 

analyse significant amounts of financial information. 

Especially in the field of finance and banking having 

efficient ways to process SQL queries is important 

because of the high rate of data change, high number 

of regulations, and the critical role of real-time data 

processing in the respective industries.  

 

This is especially crucial in scenarios whereby 

multiple queries are executed especially in BI 
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platforms where huge amounts of Data need to be 

processed and delivered in an instant in their most 

optimized forms for business decision-making. Due to 

the importance of performance optimization in SQL, 

financial organizations are paying more attention to 

optimizing query processing to enhance the 

throughput of their BI systems to a higher level of 

performance, as far as cost factors allow. 

 

In the employment of SQL for the financial BI 

systems, it is noted that there are significant and core 

functions that would require complex capability of 

voluminous transactional and historic data to include 

customer analysis, fraud detection, credit scoring and 

risk management (Fejzaj, 2021). Complexity of the 

queries in such contexts in addition to the 

requirement for dealing with real-time as well as near 

real-time data updates means considerable challenges 

with regards to SQL optimization. To overcome these 

obstacles, all the financial institutions have employed 

numerous methods of SQL optimization to decrease 

the risk of query lag. 

 

SQL query optimization is a major area, one of the 

most important strategies that one could adopt is that 

of indexing; which provides a great boost especially in 

situations where the application focuses on data 

retrieval operations. These solved problems of 

performance indicate that by establishing indexes on 

the required but frequently queried columns, 

financial institutions can minimize the time spent 

searching for the large files in question. However, 

with indexes, there are several disadvantages as 

follows, the consumption of storage space and extra 

computation when updating indexes among others 

(Brozović, 2020). Hence, institutions need to decide 

which of columns it can index, taking into 

consideration the costs of getting more efficient access 

and querying, and the costs of increased storage and 

maintenance. 

 

Apart from indexing, query rewriting and 

optimization of execution plans is the other key 

component of the toolkit of SQL optimization. In 

query rewriting, queries are transformed for its such 

that it gives better performance compared to the 

initial one. It may involve simplistic transformations 

on subqueries, use of GUIs for removing complex 

joins, or restructuring of queries to optimality for 

enhanced retrieval by the DBMS. In the same way, 

improving the execute plan entails making sure that 

the DBMS selects the best approach to use when 

executing a retrieved query. Other features of DBMS 

include query plan caching, adaptive query 

optimization that financial institutions can also 

consider for improvements.  

 

Another important improvement strategy, commonly 

applied in the finance industry, is partitioning, which 

implies the division of huge tables into physically 

distinct parts by an explicit parameter. That means 

queries will run faster because the system will not 

have to search as large a data set as it would if all 

tables were linked. For instance, in banking 

environment, by partitioning of tables based on the 

transaction dates or based on the customers’ 

geographical regions enhances the efficiency of the 

queries that involve time and location respectively 

(Osuagwu, 2020). The partitioning however must be 

done well to support the query designs and keep the 

database manageable and balanced over time. 

 

Figure 1. Bank Loan Analysis Using SQL and Power 

BI (Medium, 2021) 
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Another important strategy of optimization is parallel 

processing, which has recently been actively used in 

BI systems built on SQL basis. Execution of sub-

queries as independent tasks and their concurrent 

processing on different CPU cores or servers yields 

improvements in the extent of several folds. Parallel 

query execution is useful more in cases where the size 

of the data to be searched is huge like in fraud 

detection case or in a simple market analysis where 

the speeds of processing can be extremely slow.  

It has become a norm for distributed databases to be 

implemented through cloud-based architectures, so 

that horizontal scaling of SQL queries occurs across 

different machines in financial institutions. This 

distributed approach implemented for SQL 

optimization empowers enlarged financial institutions 

to grow their BI system to accommodate higher 

volumes of data without diminishing performance. 

Both AWS and Microsoft Azure provide managed 

SQL services to the banks and financial institutions 

which already possess inbuilt parallelism tools so, the 

adoption of distributed manner and parallelism 

becomes easier. 

Nevertheless, there are some intrinsic difficulties that 

are associated with the application of these 

optimization methods concerning the finance and 

banking fields. Among the issues here is to identify 

how the actualization of the optimization strategies 

can be done without compromising on data accuracy 

as well as data security, the latter being an especially 

important consideration in a financial setting. For 

example, although indexing or partitioning has 

benefits of enhancing query performance, issues 

related to data consistency like real-time data updates 

are problematic. It is therefore important for a 

financial institution to fashion out its optimization 

strategies in such a way that data is preserved at the 

same time as performance goals are met.  

It is common to achieve the improvement of SQL 

queries in a financial BI system by solving problems 

that relate the speeds and effectiveness to the data 

models. Different data types are often used in 

financial institutions and as new and more 

complicated forms of data from various sources are 

gathered, optimizing the SQL queries given the 

nature of data gathered which include structured, 

semi structured, and unstructured data becomes a 

problem (Muñoz-Sánchez et al., 2021). In these 

contexts, it might be insufficient to only focus on 

classical SQL tune-up, and institutions might have to 

investigate SQL in combination with other data 

processing technologies such as NoSQL databases, or 

in-memory computing platforms. 

The fourth and final problem of query optimization 

for financial BI is the constantly changing nature of 

the financial industry. Business conditions or actual 

financial instruments may develop new 

characteristics or bring new regulation that requires 

additional data changes or updates. Consequently, 

these optimization strategies effective in one setting 

can be ineffective because the environment providing 

data or the characteristics of business change. 

This feature of the industry makes it necessary for 

financial institutions to employ optimisation methods 

that are by their nature malleable, and that can easily 

be adapted whenever there are changes in the data or 

business processes. The rate of innovation also 

becomes a factor that is considered in the 

optimization process since the financial institutions 

have to consider new innovations such as database 

technologies, cloud computing and machine learning 

as potential solutions for optimization of SQL queries 

being used. 

The keys to truly optimizing a database tend to be 

many of the same techniques as those that result in 

higher levels of web application scalability, but as 

with all forms of optimization there are trade-offs to 

be considered. The actual tuning of SQL queries 

demands considerable time and effort, more so in 

large financial industries where databases are robust, 

and queries could be spread across multiple systems 

and applications. Second, the return from 

optimization should be having in mind the cost of 

implementing the optimization process is time-
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consuming, requires specialized skills, investments, 

and support structures, and must be maintained 

continually. 

 

Figure 2 Business Intelligence in Banking (Rishabh 

Software, 2021) 

 

Financial institutions must therefore take a closer 

look at SQL and ensure that it is reviewed on both the 

technical and business end, since the optimization 

efforts are likely to be of great value in the financial 

institutions (Ceaparu, 2021). All in all, SQL 

optimization is an important element of BI systems 

development in the finance and banking sectors but 

its successful application may involve significant 

amounts of planning, monitoring and consideration of 

the technical and organizational aspects of the 

institution. 

SQL BI Optimization Strategies in Finance and 

Banking 

BI systems based on SQL are critical in the finance 

and banking industries to facilitate handling of 

transactional and historical information to arrive at 

business decisions (da Costa, 2021). These systems are 

based on SQL for data query and analysis, allowing an 

organization to make decision for various use such as 

risk analysis, fraud control, customer profiling and 

financial prediction.  

In large and rapidly growing financial institutions, 

SQL query optimization becomes even more 

important due to large and growing sizes of data input, 

processing, and outputs. Optimisation management 

measures are required to control queries’ performance 

and guarantee that they provide timely results; this is 

particularly important in high-speed conditions of the 

financial companies. Query optimization is significant 

more in BI because this is the way queries are 

designed that enables institutions to respond to 

competitions and make business decisions that 

conform to regulations within the shortest time 

possible. 

 

Indexing is one of the most traditional ways of 

managing SQL in financial BI systems, ultimately 

causing it to become very popular. Indexing creates 

the data structures that help the database engine to 

reduce data search and hence improve on the time 

taken to get the rows (Kumar et al., 2020). Relatively 

in a banking environment where queries involve 

extensive database operations especially, operations 

relating to customers’ transactions and their various 

financial statements, indexing is usually very effective 

in improving the response time of SELECT statements. 
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However, as with most things regarding database 

programming, indexes offer benefits but at the same 

time also come with certain problems. For instance, 

indexes may take up more space; they can also be a 

limiting factor in data manipulation operations such 

as, INSERT, UPDATE and DELETE. Hence, it is 

crucial for the financial organizations to decide 

carefully about the choice of index’s columns to gain 

more profit from commonly performed queries, not to 

include excess indexes which would have a negative 

impact on performance (Skyrius et al., 2018). Another 

technique for coping with large numbers of records is 

called partitioning in which large tables are 

subdivided into smaller, independent, and accessible 

table segments based on some criteria as the date of 

the transaction, the region, and so on. Subdivision 

leads to fewer data to be processed during query 

execution hence optimizing on query execution and 

system utilization. It is particularly beneficial in the 

finance industry, whereby the amount of data 

increases rapidly year after year, and often, the 

searches must be made using features such as time-

stamped data. 

Other possible way of improving the SQL 

performance used in the financial BI systems is 

parallel processing. A large query can be decomposed 

into several tasks that are run in parallel on separate 

processors enabling financial institutions to cut on 

data processing time. In large data environments, 

such as the current fraud detection systems, parallel 

query execution results in much quicker response 

time (Amini et al., 2021). Likewise, the financial 

institutions use distributed databases or cloud-based 

facilities for BI to grow up their operations. 

It also implies that queries can be divided into any 

number of machines, meaning that scalability of the 

SQL based system increases horizontally based on the 

amount of the data. This scalability is important for 

financial organizations that need to work with real-

time transactional data and still be very efficient. A 

Distributed SQL engine like the ones available in 

cloud providers, Amazon Redshift, or Google 

BigQuery provides an opportunity for a financial 

institution to leverage the computation and scalability 

that is possible from cloud resources. Although these 

optimization strategies may have their merit these 

also have their drawbacks.  

One thing that is crucial in this case is to ensure that 

the functionality of queries is still achievable while at 

the same time ensuring that security and data 

integrity of the finance data has not been 

compromised especially because finance data is 

normally very sensitive and should also be perfectly 

formed to meet the required regulatory standards 

most especially in the developed world. Also, the 

nature of finance and banking businesses has a strong 

need for the constant changing of optimization 

methods to match business needs, data, and 

technological changes (Doko et al., 2021). The 

methods used in financial markets must thus be 

adaptable to the dynamics of the markets in a way 

that will still allow for maximum utility in the new 

markets as they develop new rules. Hence, the use of 
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the data must be approached as an ongoing process 

with an emphasis placed on constantly tweaking 

financial institutions’ SQL optimization strategies 

because of the constantly changing nature of demand 

for efficiency within BI systems. 

 

III. Applications 

 

1. Transaction Monitoring: Efficient SQL queries 

can take fairly a long time in monitoring 

transactions for the purpose of identifying fraud 

thus the need to be prompt in responding to such 

activities. 

2. Customer Behavior Analysis: Through indexing 

and partitioning, the large and complex volumes 

of customer transactions can be processed to 

provide better market insights, including 

customized solutions for monetary institutions. 

3. Financial Reporting: Fine-tuning of SQL queries 

contributes to the quicker preparation of 

financial statements for the provision of relevant 

business intelligence and consent with the 

standard field necessitates. 

4. Risk Management: With the help of SQL 

optimization, it is possible to increase the speed 

of calculations for large numbers of complex risk 

models and, thereby, enhance the capability of 

banks to evaluate and manage possible risks. 

5. Portfolio Management: Optimized BI queries can 

be used by financial analysts to control and 

facilitate the control of the client portfolio, while 

avoiding long data processing and reporting 

times. 

IV. Discussion 

SQL optimisation techniques applied to BI within 

finance and banking improves functioning and 

profitability greatly. The efficiency of common 

methods like indexing, partitioning, and parallel 

processing can improve the speed and accuracy of 

data analysis in large and rapidly growing volumes of 

big data used by financial institutions. It is critical in 

conditions where real-time data processing is 

compulsory, including, fraud detection, customer 

behaviour analysis, and reports for regulation 

compliance. 

 

Figure 3. SQL Fundamentals (CFL, 2021) 

Other benefits of optimization include enhanced 

capability of the queries being executed within the 

system. Indexing helps faster identification of data, 

and partitioning ensures that queries with large tables 

run faster by partitioning the large table. Parallel 

processing means that many CPUs are used so that 

several queries may execute at once and works faster. 

These enhancements make it possible for banks to 

offer intelligence in line with expectations and adapt 

to the evolution in markets instantly. 

Nevertheless, such choices imply costs in terms of the 

overhead required to sustain such optimizations. 

Additional space is necessary for indexes as well as 

indexes can decrease write performance. Likewise, it 

is noteworthy that partitioning of large tables may 

also bring about additional issues related to data 

control and update (Massardi et al., 2018). However, 

not all queries can be processed effectively in parallel; 

the abuse of parallel executing often results in 

competing for resources. As the demonstrated finance 

and banking case shows, SQL optimization strategies 

offer a great deal of opportunities, yet its practical 

enactment needs solid preparation and subsequent 

performance analysis to avoid the impact of 

generalized approaches on particular commercial 

requirements. 
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V. Conclusion 

 

Optimization techniques play a special role in the 

improvement of performance of Business Intelligence 

systems for the financial and banking sector. Some 

methods such as indexing, partitioning and parallel 

processing can be used by institutions to enhance the 

rate that data is analysed to a stage where it enhances 

a quicker decision-making ability, and better 

customer service is offered. The application of these 

strategies must be controlled effectively in order to 

optimize the gains achieved against the costs 

generated by additional space demands and system 

enhancement. When optimized constantly and tested 

for its performance, the data allows the financial 

institutions to deliver the best service as the landscape 

of the market changes continuously. 
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