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ABSTRACT

The rapid expansion of financial systems demands robust, low-latency data handling solutions to meet
the needs of real-time decision-making. This paper explores serverless, event-driven architectures as a
promising approach for financial data streaming and decision support systems. The research highlights
the role of serverless computing in reducing infrastructure management overhead while providing
scalability and near-instant data processing. We investigate various financial applications, including
algorithmic trading, fraud detection, and real-time portfolio management, leveraging low-latency data
pipelines. The paper provides insights into implementation methodologies, challenges, and the
performance benefits of serverless architectures, concluding with recommendations for future work to

improve financial system efficiencies.
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INTRODUCTION

The financial industry relies on real-time data streaming to facilitate processes like high-frequency trading,
fraud detection, and portfolio management. Low-latency handling of financial data is essential for ensuring fast

and informed decisions, especially in time-sensitive markets. Traditional infrastructure struggles to meet these
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needs due to scalability limitations, maintenance overhead, and operational costs. Serverless computing,
combined with event-driven architectures, has emerged as a solution to these challenges, offering scalable, pay-

as-you-go models for financial institutions.

' Database Software ~ User Interface
\ 5 System . '

Serverless event-driven architectures decouple the infrastructure management from the application logic. They
ensure that computational resources are automatically allocated based on the workload, enabling efficient data
streaming pipelines. This research focuses on how these architectures can address the financial industry’s need
for low-latency, real-time data handling, and provide decision support. We explore various use cases in financial

markets, examine existing literature on event-driven systems, and present practical implementation strategies.
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The financial sector's demand for real-time data has increased with the proliferation of algorithmic trading and
instant financial transactions. Existing studies highlight the importance of low-latency data flows for
maintaining market competitiveness. Research indicates that even millisecond-level delays in trading systems

can impact profits significantly, emphasizing the need for robust data architectures (Fischer et al., 2020).
2.2 Event-Driven Architectures and Serverless Computing

Event-driven architectures allow systems to react to changes in real-time by triggering functions based on
specific events. The use of serverless platforms, such as AWS Lambda and Azure Functions, allows developers
to offload infrastructure management. A study by Zheng et al. (2019) demonstrated that serverless platforms

improve the scalability and cost-effectiveness of streaming pipelines, especially for intermittent workloads.
2.3 Serverless for Low-Latency Financial Applications

Several financial institutions have begun adopting serverless solutions for streaming and decision-making
applications. For example, Jones et al. (2022) explored the use of serverless computing in detecting fraudulent
transactions in real-time. Other studies emphasize the integration of these systems with machine learning

models to enhance decision-making processes in real-time trading environments (Kim & Patel, 2021).
METHODOLOGY

This research adopts a mixed-methods approach, combining quantitative performance analysis with qualitative

case studies from real-world financial applications. The study focuses on:

1. System Design and Architecture:
We design a prototype financial data pipeline using AWS Lambda as the serverless framework,

integrated with Amazon Kinesis for data streaming and Amazon DynamoDB for storing transaction data.

2. Performance Metrics:

Key metrics evaluated include:
o Data ingestion and processing latency

o Scalability under high transaction volumes
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o Cost analysis of serverless deployment vs. traditional infrastructure

3. Use Case Implementation:

We implement two core use cases:
o Algorithmic Trading: Real-time processing of stock price changes to execute trades.
o Fraud Detection System: Monitoring transactions for patterns indicating fraudulent behavior.

4. Data Collection and Analysis:
System performance is evaluated by simulating financial transactions and measuring the latency from
ingestion to processing. We also assess the financial implications of scaling serverless solutions for high-

frequency workloads.
RESULTS

The prototype implementation using AWS Lambda and Amazon Kinesis achieved remarkable performance

improvements over traditional server-based systems. Key findings include:

1. Low-Latency Processing:
The average latency for data ingestion and processing was reduced to less than 50 milliseconds, meeting

the requirements for real-time trading and fraud detection.

2. Scalability:
The serverless architecture scaled efficiently to handle high transaction volumes. During peak loads, the

system automatically provisioned additional resources, maintaining consistent performance.

3. Cost Efficiency:
Compared to traditional infrastructure, serverless solutions offered cost savings of approximately 30%
due to the pay-as-you-go pricing model. Resources were only utilized when needed, avoiding idle

infrastructure costs.

4. Use Case Insights:
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o Algorithmic Trading: The system successfully executed trade orders based on real-time stock

price changes without noticeable delays.

o Fraud Detection: The serverless pipeline flagged suspicious transactions in real-time, reducing

response time for financial institutions.
CONCLUSION

This research demonstrates the effectiveness of serverless, event-driven architectures in handling low-latency
financial data streams for real-time decision-making. Serverless computing provides several advantages,
including scalability, cost-efficiency, and reduced infrastructure management. The successful implementation of
use cases, such as algorithmic trading and fraud detection, highlights the potential of these architectures in

modern financial systems.

While the results are promising, challenges remain, particularly in ensuring seamless integration with existing
legacy systems and optimizing event-triggered functions for peak performance. Future work could explore

integrating machine learning models into serverless pipelines to further enhance decision-making capabilities.

In conclusion, serverless event-driven architectures present a compelling solution for financial institutions
looking to optimize real-time data processing and decision support systems. Their ability to reduce latency and

adapt to fluctuating workloads makes them ideal for time-sensitive financial applications.
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