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Abstract: In the rapidly evolving landscape of financial systems, the efficient handling of data is paramount. This paper explores the
two primary types of database systems. Online Transaction Processing (OLTP) and Online Analytical Processing (OLAP) and their
critical roles in the financial sector. The paper discusses their architectures, use cases, advantages, and challenges, emphasizing the need
for both systems to ensure operational efficiency and robust decision - making.
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1. Introduction

As financial institutions face increasing demands for real -
time data processing and advanced analytics, the choice of
database technology becomes crucial. OLTP and OLAP
databases serve complementary functions within financial
systems, each tailored to specific requirements. OLTP
databases excel in processing high volumes of transactions,
while OLAP databases facilitate complex analytical queries
and data analysis.

2. Data Management Challenges:

a) Data schema and structure: Transactional databases and
data warehouses often have different schemas and
structures. Transforming the data from the source database
to match the schema of the data warehouse can be
complex, especially when dealing with changes in data
types, relationships, or aggregations.

b) Data consistency and integrity: Ensuring data
consistency and integrity between the transactional
database and the data warehouse is crucial. Synchronizing
data in real - time or near real - time can introduce
challenges such as handling conflicts, maintaining
referential integrity, and dealing with transactional
anomalies.

c) Latency and real - time requirements: Some use cases
demand real - time or near - real - time data availability in
the data warehouse. Achieving low - latency data
integration can be challenging, especially when dealing
with high - volume updates and ensuring the timely
propagation of changes.

d) Performance impact on the source database: Extraction
processes, whether batch or real - time, can impact the
performance of the transactional database. Heavy
extraction queries, resource contention, or additional
overhead from change data capture (CDC) or replication
processes can lead to increased load and potential
performance issues on the source database.

3. Solution
3.1 Online Transaction Processing

OLTP systems are designed to manage and execute a high
volume of transactional operations in real - time. They are

integral to everyday financial transactions, such as fund
transfers, payments, and the buy and sell of stocks.

OLTP systems typically feature a relational database
management system (RDBMS) that supports ACID
properties (Atomicity, Consistency, Isolation, Durability) [2]
[4]. This architecture ensures data integrity and allows for
concurrent transactions.

Common architectures include a centralized server that
processes requests from multiple clients (client - server
model) and a microservices architecture that decomposes the
application into smaller, independently deployable services.

Retail banking, e - commerce, and stock trading are few

examples of OLTP use cases. There are several database

technologies that are optimal for OLTP. Here are few
examples:

« Amazon RDS (Relational Database Service) is ideal for
structured data and transactional workloads. It supports
various engines like MySQL, PostgreSQL, SQL Server,
and Oracle. Amazon RDS is good for managed service,
automatic backups, scaling, and high availability.

« Amazon DynamoDB is a NoSQL database suitable for
high - velocity applications and unstructured data. This is
fully managed, scales automatically, and offers low -
latency performance, making it suitable for real - time
applications.

OLTP Advantages [3]
Capable of processing thousands of transactions per
second.

o Ensures consistency and
transactions.

« Provides immediate feedback and updates to users.

reliability in financial

OLTP Challenges

« Managing increased transaction volumes as businesses
grow.

« Integrating multiple
synchronization.

systems and ensuring data

3.2 Online Analytical Processing

OLAP systems are designed for complex data analysis and
reporting, enabling financial institutions to make informed
decisions based on historical and multidimensional data.
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Financial reporting, budgeting, forecasting, and risk

management are few examples of OLAP use case.

OLAP forms the backbone for data analytics and machine
learning. OLAP systems can be built on top of data
warehouses or data marts, which consolidate and organize
data for analysis. They are vital for strategic planning,

Key architectural features include star schema, a central fact
table linked to dimension tables, allowing for efficient
querying. Snowflake Schema is an extension of the star
schema, with normalized dimension tables.

OLAP Advantages

o Supports advanced
multidimensional analysis.

« Provides insights that drive strategic decisions.

analytical queries and

Centralized Data Store

« Enables quick summarization and visualization of large
datasets.

OLAP Challenges

« OLAP systems may not reflect real - time data, impacting
decision - making.

« It requires ongoing management to ensure data accuracy
and relevance.

3.3 Integration of OLTP and OLAP in Financial Systems

For financial institutions to operate efficiently, it is essential
to integrate OLTP and OLAP systems. This integration
enables a seamless flow of data from transactional systems to
analytical environments, allowing for comprehensive insights
into business operations. The image below depicts the
integration of OLTP, OLAP, Data Warehouse, and Bl tools.
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Figure 1.0 [1]: OLTP and OLAP integration with Bl

3.4 Data Warehouse

A data warehouse acts as a central repository that consolidates
data from multiple OLTP systems, transforming it for use in
OLAP applications. This process typically involves
extracting data from OLTP systems, transforming it to fit the
analytical requirements, and loading it into the data
warehouse. Data warehouse helps in structuring data in a way
that supports efficient querying and analysis. There are
several database technologies that are optimal for OLAP.

Amazon Redshift suits best for data warehousing and
analytical workloads. This cloud enabled database allows for
complex queries and analytics on large datasets, making it
useful for business intelligence and reporting.

3.5 Business intelligence tools

Business intelligence (BI) tools leverage OLAP systems to
visualize and analyze data, providing financial analysts and
decision - makers with actionable insights. These tools can
generate dashboards, reports, and predictive analytics to
support strategic initiatives.

Tableau: Known for its powerful data visualization
capabilities, Tableau can connect to various data sources and
provide interactive dashboards that are useful for financial
reporting and analysis.

Power BI: Microsoft's Power Bl integrates seamlessly with
Excel and other Microsoft products. It allows users to create
dashboards, reports, and visualizations with ease, making it a
great choice for financial data.

4. Conclusion

The integration of OLTP and OLAP databases in financial
systems is crucial for operational efficiency and informed
decision - making. While OLTP systems ensure the smooth
processing of transactions, OLAP systems provide the
analytical capabilities needed to interpret data and guide
business strategy. As financial institutions continue to evolve,
the synergy between these systems will be essential in
navigating challenges and capitalizing on opportunities in an
increasingly data - driven world. Data is useful when it is
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presented in a way that businesses can make informed
decisions, and hence, the integration of Bl tools into OLTP
and OLAP systems gives an added advantage.
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