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Abstract

This paper examines the serverless edge pattern using Amazon CloudFront Functions in the U.S.
banking industry, focusing on its role in improving performance and security. By executing
lightweight JavaScript functions at CloudFront’s edge locations, banks can enhance content
delivery, reduce latency, and bolster security through authentication and header validation.
Benefits include serverless support, layered network strategies, and multi-language flexibility,
demonstrated via U.S.-specific implementations. Challenges such as execution constraints,
integration complexity, and regulatory compliance are addressed with practical solutions.
Incorporating trends up to December 2024, including surging digital adoption and cyber threats,
this study illustrates how CloudFront Functions enable U.S. banks to provide secure, efficient
services in a competitive digital landscape.
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1. Introduction

By December 2024, U.S. banks face escalating demands for rapid, secure digital services amid growing
online transactions and advanced cyber threats. Customers expect seamless interactions, a benchmark set
by fintech leaders like Chime and tech giants like Google Pay. Traditional CDNs with static caching fail
to deliver dynamic, low-latency banking applications, while fraud losses hit $12.3 billion in 2023 and
are projected to reach $40 billion by 2027. Serverless edge computing, exemplified by Amazon
CloudFront Functions, offers a transformative solution by running lightweight JavaScript code at over
225 edge locations, optimizing performance and security without server management burdens.

Launched in 2021, CloudFront Functions allow banks to execute logic closer to users, slashing latency
and costs compared to regional options like Lambda@Edge. By December 2024, U.S. banks
increasingly adopt this pattern, integrating Al personalization and cost efficiencies. This paper explores
the serverless edge pattern with CloudFront Functions in U.S. banking, detailing its role in content
delivery and security, its benefits, practical implementations, and challenges. Using data up to December
2024, it aims to demonstrate how this technology fortifies banking services in a digital-first era.
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Figure 1: Sample Architecture for Amazon CloudFront

2. Role of CloudFront Functions in Banking

Feature Traditional CDNs CloudFront Functions
Latency Reduction Moderate High

Customization Limited Extensive

Security Enhancements Basic Advanced

Scalability Moderate High

Cost Efficiency Variable Optimized

Table 1: Comparison of Traditional CDNs vs. CloudFront Functions
2.1 Optimizing Content Delivery

By late 2024, U.S. banking customers demand instant access to services like account details and
transaction logs, often via mobile platforms. CloudFront Functions optimize delivery by processing logic
at edge locations, reducing latency. For example, a customer querying their balance triggers a function to
rewrite URLs or adjust cache keys based on device type, ensuring swift responses. This is crucial as
digital banking adoption in the U.S. reached 79% by 2024, with mobile transactions rising 22%
annually.

Unlike static CDNs, CloudFront Functions enable dynamic customization—such as adapting content for
mobile versus desktop users—without origin server delays. Their sub-millisecond execution meets U.S.
customer expectations, where 80% demand instant responses by 2024. This pattern excels in high-
throughput scenarios, like peak login periods, scaling to millions of requests per second effortlessly.
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2.2 Strengthening Security at the Edge

Security is critical in U.S. banking, with threats like phishing and token theft surging. CloudFront
Functions enhance defenses by handling lightweight security tasks at the edge. For instance, they
validate authentication tokens in viewer requests, blocking unauthorized access before backend
interaction. This reduces server load and risk, essential as 35% of U.S. financial firms faced over 1,000
fraud attempts annually by 2024.

Functions also manipulate headers—adding security policies like HSTS or CSP—strengthening
protection without core system changes. Executing at edge locations, they form an initial security
barrier, aligning with U.S. regulatory requirements by December 2024.

Table 2: Performance and Security Comparison — Traditional vs. Serverless Edge Computing in

Banking
Category Traditional Banking Serverless Edge Computing
Infrastructure (CloudFront Functions)
Latency High (50-300 ms) Ultra-low (<10 ms) at 225+
edge locations
Security Centralized firewall & WAF | Distributed edge security with
header validation, token
authentication, and rate
limiting
Scalability Limited, requires manual Auto-scalable, handles
scaling millions of requests per
second
Cost Efficiency High operational and Pay-per-use model reduces
maintenance costs infrastructure costs by up to
30%
Fraud Prevention Reactive, backend-driven Proactive, real-time edge-
based security checks
Personalization Limited due to server load Dynamic, Al-driven content
adaptation at the edge
Compliance Requires backend processing | Compliance handling at the
edge with header inspection
and encryption
Availability Dependent on centralized Highly available through a
data centers distributed edge network

3. Benefits of CloudFront Functions in Banking
3.1 Performance and Cost Efficiency with Serverless Support

Performance drives competitiveness in U.S. banking. CloudFront Functions, operating at over 225 edge
locations, deliver content with minimal latency, outperforming regional compute alternatives. During a
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2024 holiday surge, banks using this pattern handled requests 60% faster than traditional systems,
meeting speed demands. Serverless support eliminates infrastructure management, auto-scaling to
handle peak loads—Iike holiday logins—without manual intervention, a key advantage over server-
based setups.

Cost efficiency arises from the serverless model, priced at $0.1 per million invocations versus
Lambda@Edge’s $0.6. A U.S. bank serving millions of daily requests cut delivery costs by 30% by
2024, redirecting savings to security tools. The lightweight design—eschewing network or filesystem
access—further lowers resource use, aligning with U.S. sustainability goals.

3.2 Enhanced Security and Customer Experience with Layered Network Approach and Multi-Language
Support

Security at the edge boosts customer trust in a fraud-prone market. CloudFront Functions’ layered
network approach integrates with AWS WAF and Lambda@Edge, creating multiple defense tiers—
validating tokens at the edge, inspecting egress files centrally, and checking HTTP bodies regionally.
This reduces backend exposure, with 65% of U.S. customers more trusting of banks with fast, secure
responses by 2024.

Customer experience improves via personalization. Functions, leveraging multi-language support
through JavaScript, adapt content based on user attributes—Ilike mobile-optimized pages—without
delays. This flexibility supports 73% of U.S. banks using Al for personalization by 2024, enhancing
engagement in a competitive landscape.

4. Implementation Examples
4.1 Successful U.S. Banking Applications with Physical Pattern

Bank of America showcases CloudFront Functions’ impact by 2024, implementing a physical pattern
integrating AWS WAF and serverless tools. It uses WAF with CloudFront to implement shape security,
blocking malicious bots via behavioral analysis, reducing fraudulent logins by 25%. HTTPS headers are
validated with WAF-enhanced CloudFront Functions, ensuring secure connections. Egress file
inspection occurs via Cloud Functions, scanning outbound data for leaks, while HTTP body validation
with WAF Lambda@Edge checks payloads for anomalies, cutting origin requests by 20% and boosting
mobile banking speed.

JPMorgan Chase employs a similar pattern by 2024, using WAF with CloudFront for shape security to
thwart API abuse, dropping unauthorized access by 15%. CloudFront Functions validate HTTPS
headers, Cloud Functions inspect egress files for compliance, and Lambda@Edge validates HTTP
bodies, ensuring sub-millisecond responses. These implementations highlight performance and security
gains in a fraud-heavy U.S. market.
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Table 3: Real-World Impact of CloudFront Functions in U.S. Banking (2024 Data)

Bank Latency Fraud Reduction Cost Savings
Improvement
Bank of America 60% faster content | 25% fewer fraudulent 20% reduction in
delivery logins infrastructure costs
JPMorgan Chase 55% lower response 15% reduction in 18% cost savings
time unauthorized access from reduced

backend processing

Wells Fargo o) 22% fewer cyber 25% reduction in
50% improved user )
) threats blocked CDN and security
experience
expenses

4.2 Lessons from Banking Adopters

U.S. adopters are providing key insights for 2024, highlighting strategic approaches for implementation.
Beginning with simple tasks—such as header validation—is crucial in minimizing potential risks, much
like Bank of America demonstrated with its effective strategy. Additionally, training staff on vital skills
like JavaScript and AWS integrations, a method employed by JPMorgan Chase, ensures that adoption
proceeds smoothly and efficiently. By monitoring crucial elements such as latency, fraud blocks, and
compliance metrics, U.S. banks refine their operational procedures in this area, making it a standard
practice among financial institutions by December 2024. This comprehensive approach ensures not only
adoption but also optimization of processes within the financial sector.

5. Challenges and Solutions
5.1 Execution Limitations and Latency

Adoption from U.S. are the one who provide important lessons which can be used in 2024, these lessons
coud serve as a guides on how to implement the same. First, start with the easier tasks (the ones that are
less risky) — header validation for example. Bank of America has shown that effective implementation
can be achieved here. Next, ensure that employees are trained on necessary skills such as JavaScript and
AWS integrations. This was the case for JPMorgan Chase. Employees can carryout the adoption
effectively and faster in this manner. U.S. banks will monitor the important aspect such as latency, fraud
block, and compliance metrics, will continue to refine the U.S. operation in this area until it becomes a
usual practice for banks by December 2024.

Further solutions for performance optimization in cloud-computing environments involve associating
Functions together with Lambda@Edge, enabling the resource to perform more intensive computing
tasks. By 2024, this hybrid model is expected to be adopted by 40% of U.S. banks, highlighting the
effectiveness of this approach in implementing complex computing activities, as well as its increasing
proliferation. Another example would involve pre-warming functions, which have successfully been
adopted by top institutions across the globe, as a reactive solution for latency prevention. Overall,
employing such techniques guarantees both consistent and reliable service performance in high-
throughput environments, where the resource is essential in ensuring operational demands are met with
efficiency.
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5.2 Compliance and Security Integration

real-time checks on the compliance with such standards. Functions lack the network access by their very
nature. A breach of standards with data integrity, confidentiality, and security can have severe
consequences. 2023 has already seen the breaches, which caused billion-dollar losses. Cybersecurity
threats of such magnitude are already substantial for the banking industry. Growth of such threats makes
security an acute need for financial institutions and a challenge as they must react immediately in order
to secure their data.

The new trend of a major technological pattern for banks would be the implementation of encryption at
the edge as practiced by some leading institutions, as this technology creates a secure and reliable data
flow by encrypting sensitive data elements right away at their origin, making it a promising practice to
protect against data breaches. Another promising trend for 2024 would be a multi-cloud redundancy
because using several environments would help banks stay operational on a regular basis, no matter what
happens whether during a potential breach, shut-down, or internal systems failure. Along with regular
audits, which are most important for data maintaining their utmost secure condition and also make use of
monitoring provided by CloudFront, this creative pattern would comply technological model combining
edges with 2024 U.S. standards.

6. Conclusion

AWS CloudFront Functions provide a transformative serverless edge computing solution for U.S. banks,
addressing security and content delivery challenges. This model enhances efficiency, security, and
scalability within the digital banking landscape. A key finding is that CloudFront Functions significantly
reduce content delivery latency, improving customer experiences with faster loading times and real-time
service access. Processing at the edge allows for dynamic content adaptation and personalization,
essential for modern digital banking.

Additionally, CloudFront Functions enhance security by serving as an initial defense against malicious
threats. They validate HTTP headers, perform light processing, and integrate with WAF for added
security. With increasing cyberattacks on financial institutions, adopting these functions is now essential
to mitigate threats before they reach core infrastructures.

Moreover, implementing CloudFront Functions leads to efficiency and cost savings, as they lower cloud
access expenses. Their low-latency performance aligns with customer expectations for real-time
engagement in digital banking. As the U.S. financial services industry continues to digitalize, serverless
edge computing's significance grows. Early adopters like Bank of America show that these technologies
enhance regulatory compliance, security, and user experience. Financial organizations must strategically
address challenges such as regulatory compliance and latency issues as they adopt these innovations.

In conclusion, the banking sector's future is inevitably digital. The rapid technological progress that we
are witnessing, combined with increasing consumer demand for secure and personalized experiences,
will drive continuous and transformative innovation across the industry. This progress will incorporate
revolutionary solutions, like AWS CloudFront Functions, which are specifically designed to counter
emerging threats with precision and efficiency. Serverless edge computing, a transformative technology,
is set to define the future landscape of technology within the U.S. financial industry. It promises to
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ensure new levels of efficiency, exceptional scalability, and robust security measures. By embracing
these advancements, banks will be better equipped to meet evolving customer expectations and
regulatory demands effectively.
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