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ABSTRACT 

With the rise of cloud-native and hybrid architectures, securing web applications 

from threats such as SQL injection, cross-site scripting (XSS), and DDoS attacks has 

become critical. This paper presents a comparative analysis of Akamai Web Application 

Firewall (WAF) and AWS WAF, focusing on their architecture, security features, 

scalability, pricing, and ease of integration. We evaluate their effectiveness in 

protecting applications against OWASP Top 10 vulnerabilities and provide insights into 

the best use cases for each solution. 

Keywords: Akamai WAF, AWS WAF, Web Application Firewall, Cloud Security, 

Comparative Analysis. 

Cite this Article: Mohit Thodupunuri. (2023). Akamai WAF vs. AWS WAF A 

Comparative Analysis of Web Application Firewall Solutions for Cloud Security. 

International Journal of Information Technology and Management Information Systems 

(IJITMIS), 14(2), 68-79. 

https://iaeme.com/Home/issue/IJITMIS?Volume=14&Issue=2 



Mohit Thodupunuri 

https://iaeme.com/Home/journal/IJITMIS             69  editor@iaeme.com 

1. Introduction 

The digital landscape is undergoing a profound transformation. Cloud computing has 

revolutionized how organizations build, deploy, and scale their applications. This shift offers 

unprecedented agility and efficiency. It also introduces new security challenges. Applications, 

once confined to traditional data centers, now span distributed environments. These 

environments include public clouds, private clouds, and hybrid infrastructures. This dispersion 

increases the attack surface. Consequently, it makes protecting sensitive data and critical 

functionalities more complex. 

Web applications have become essential tools for businesses. They power e-commerce 

platforms and facilitate online banking. They also enable Software as a Service (SaaS) offerings 

and support a wide range of other digital interactions. Their widespread use makes them 

attractive targets for malicious actors. Cyberattacks on web applications can have devastating 

consequences. These consequences include data breaches, financial losses, reputational 

damage, and disruption of services. Organizations must adopt robust security measures. These 

measures mitigate these risks and ensure the availability, integrity, and confidentiality of their 

web applications. 

A Web Application Firewall (WAF) is a critical component in a comprehensive security 

strategy. It acts as a shield between web applications and the internet. A WAF analyzes 

incoming and outgoing HTTP/HTTPS traffic. It identifies and blocks malicious requests. This 

prevents various attacks. Common attacks include SQL injection, Cross-Site Scripting (XSS), 

and Distributed Denial of Service (DDoS) attacks. WAFs work by applying a set of rules or 

policies. These rules define what traffic is considered legitimate and what is not. When a request 

matches a malicious pattern, the WAF blocks it. This prevents it from reaching the web server. 

The threat landscape is constantly evolving. Attackers develop new techniques to exploit 

vulnerabilities in web applications. These techniques range from sophisticated injection attacks 

to complex application-layer DDoS attacks. Organizations face the challenge of keeping up 

with these emerging threats. They must ensure their security measures remain effective. The 

Open Web Application Security Project (OWASP) plays a crucial role in this effort. OWASP 

is a non-profit organization. It provides resources and guidance on web application security. 

The OWASP Top 10 is a widely recognized list. It outlines the most critical web application 

security risks. This list serves as a valuable benchmark. It helps organizations prioritize their 

security efforts. It also helps them select appropriate security tools. 
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The OWASP Top 10 highlights the prevalent vulnerabilities. It emphasizes the 

importance of WAFs in mitigating these risks. For instance, Injection attacks, such as SQL 

injection, remain a significant threat. They allow attackers to insert malicious code into 

application queries. This can lead to unauthorized access to sensitive data. XSS attacks involve 

injecting malicious scripts into web pages. These scripts can then execute in users' browsers. 

This enables attackers to steal session cookies, hijack user accounts, or deface websites. A WAF 

can effectively defend against these attacks. It does this by inspecting request payloads. It 

identifies and blocks malicious code. 

Broken Access Control is another critical vulnerability. It occurs when users can access 

resources or perform actions. They should not have access to these resources or actions. This 

can result in unauthorized data access or privilege escalation. WAFs can enforce strict access 

control policies. They ensure that only authorized users can access specific parts of a web 

application. Security Misconfiguration is also a common issue. It arises from improper 

configuration of web servers, application frameworks, or the application itself. Attackers often 

exploit these misconfigurations. They gain unauthorized access or conduct other malicious 

activities. WAFs can help mitigate this risk. They do this by enforcing secure configuration 

settings. They also detect and block attempts to exploit known misconfigurations. 

 

Figure 1: Risk Rating Flowchart 

 

DDoS attacks pose a significant threat to web application availability. These attacks 

overwhelm the application with a flood of malicious traffic. This renders it unavailable to 

legitimate users. DDoS attacks can cause substantial financial losses. They also damage an 
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organization's reputation. WAFs offer DDoS protection capabilities. They can identify and 

block malicious traffic patterns. They can also distribute traffic across multiple servers. This 

prevents the application from being overwhelmed. As web applications become more complex, 

the need for robust WAF solutions becomes increasingly apparent. 

Cloud computing has further complicated the web application security landscape. 

Organizations are migrating their applications to the cloud. They are also adopting cloud-native 

architectures. These architectures use microservices and containers. This shift offers numerous 

benefits. These benefits include scalability, flexibility, and cost-effectiveness. However, it also 

introduces new security challenges. Cloud environments are distributed and dynamic. They 

require a different approach to security than traditional data centers. WAFs must adapt to these 

new environments. They must provide consistent protection across various deployment models. 

Several WAF solutions are available in the market. Each offers different features, 

capabilities, and deployment options. Organizations must carefully evaluate these solutions. 

They must select the one that best meets their specific needs and security requirements. This 

paper provides a comparative analysis. It focuses on two prominent WAF solutions: Akamai 

WAF and AWS WAF. Akamai WAF is a cloud-delivered WAF. It is known for its robust 

security features and high-performance capabilities. AWS WAF is a WAF service. Amazon 

Web Services (AWS) provides it. It integrates seamlessly with other AWS services. 

This analysis examines the architecture, security features, scalability, pricing, and ease of 

integration. It aims to provide valuable insights. These insights help organizations make 

informed decisions. They enable organizations to select the most appropriate WAF solution. 

The paper also evaluates how effectively each WAF protects against the OWASP Top 10 

vulnerabilities. By comparing these two leading WAF solutions, this paper seeks to equip 

organizations. It seeks to equip them with the knowledge necessary. They can then enhance 

their web application security posture. They can also mitigate the ever-evolving threats in the 

digital world. 

 

2. Literature Review  

Akamai Web Application Firewall (WAF) and AWS WAF are two leading solutions 

designed to protect web applications from cyber threats. As cloud security becomes increasingly 

critical, organizations must evaluate these WAF solutions based on their effectiveness, 

scalability, and cost-efficiency. This literature review provides a comparative analysis of 
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Akamai WAF and AWS WAF, drawing insights from published research papers, online articles, 

and conference papers from 2024 and earlier. 

Overview of Web Application Firewalls 

Web Application Firewalls (WAFs) serve as a crucial layer of security for web 

applications, filtering and monitoring HTTP traffic to prevent attacks such as SQL injection, 

cross-site scripting (XSS), and distributed denial-of-service (DDoS) attacks. Akamai WAF and 

AWS WAF are widely adopted solutions, each offering unique features tailored to different 

security needs [1]. While AWS WAF is deeply integrated into Amazon Web Services, Akamai 

WAF is known for its global content delivery network (CDN) capabilities, enhancing security 

and performance [2]. 

 

Figure 2: Akami Onboarding Process 

 

Security Features and Effectiveness 

Akamai WAF leverages Kona Site Defender, which provides advanced threat intelligence 

and automated security updates to mitigate evolving threats [3]. It employs machine learning 

algorithms to detect anomalies and prevent zero-day attacks. On the other hand, AWS WAF 

offers managed rulesets, allowing users to customize security policies based on predefined 

templates [4]. Studies indicate that AWS WAF is highly effective for organizations operating 

within the AWS ecosystem, as it seamlessly integrates with other AWS security services [5]. 
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However, Akamai WAF is preferred for enterprises requiring extensive CDN support and real-

time threat mitigation [6]. 

Performance and Scalability 

Performance is a key consideration when selecting a WAF solution. Akamai WAF 

benefits from its globally distributed network, reducing latency and ensuring high availability 

[7]. This makes it an ideal choice for businesses with a global customer base. Conversely, AWS 

WAF operates within AWS infrastructure, offering auto-scaling capabilities that adjust to traffic 

demands [8]. Research suggests that AWS WAF is more cost-effective for startups and mid-

sized businesses, whereas Akamai WAF is better suited for large enterprises with complex 

security requirements [9]. 

Both Akamai WAF and AWS WAF offer robust security features, but their suitability 

depends on an organization's specific needs. Akamai WAF excels in global threat intelligence 

and CDN integration, while AWS WAF is ideal for businesses leveraging AWS infrastructure. 

Future research should explore emerging trends in WAF technology, including AI-driven 

security enhancements and adaptive threat detection. 

 

3. Problem Statement: The Imperative of Robust Web Application Security in Modern 

Architectures 

The shift towards cloud-native and hybrid architectures introduces significant 

complexities in securing web applications. Traditional security perimeters are dissolving, 

demanding a more nuanced and application-centric approach to protection. The increasing 

sophistication and frequency of cyber threats targeting web applications necessitate robust Web 

Application Firewall (WAF) solutions.    

3.1 Escalating Web Application Threats 

Web applications are prime targets for a wide array of attacks. SQL injection, for instance, 

allows malicious actors to manipulate backend databases, potentially leading to data breaches 

or unauthorized modifications. Cross-site scripting (XSS) attacks can inject malicious scripts 

into web pages viewed by other users, enabling attackers to steal credentials or perform actions 

on their behalf. Furthermore, Distributed Denial of Service (DDoS) attacks can overwhelm 

application resources, causing service outages and impacting business continuity. These threats 

are not static; they evolve continuously, requiring adaptive security measures.    
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3.2 Vulnerabilities in Cloud-Native and Hybrid Environments 

Cloud-native architectures, characterized by microservices and containerization, present 

a distributed attack surface. Securing numerous, interconnected services requires consistent and 

comprehensive security policies. Hybrid environments, which blend on-premises infrastructure 

with cloud resources, add another layer of complexity. Managing security across disparate 

environments demands solutions that can provide unified visibility and control, ensuring 

consistent protection regardless of where the application or its components reside. 

Misconfigurations in cloud environments, such as overly permissive access controls or exposed 

APIs, can also create significant vulnerabilities.    

3.3 The OWASP Top 10 and Evolving Attack Vectors 

The OWASP Top 10 list highlights the most critical web application security risks. These 

vulnerabilities, including broken access control, cryptographic failures, and injection flaws, 

underscore the need for effective WAFs. Moreover, new attack vectors are constantly emerging. 

For example, Server-Side Request Forgery (SSRF) attacks, which made it into the OWASP Top 

10, can allow attackers to make requests from the server to internal resources. WAFs must be 

capable of addressing both established and emerging threats to provide adequate protection.    

3.4 The Need for Scalable and Integrated Security Solutions 

Modern web applications often experience fluctuating traffic loads. WAF solutions must 

be highly scalable to maintain performance and security even during peak usage or under attack. 

Furthermore, seamless integration with existing security infrastructure and development 

pipelines is crucial. A WAF that is difficult to deploy, configure, or manage can introduce 

operational overhead and potentially leave security gaps. Integration with logging and 

monitoring systems is also vital for effective threat detection and incident response. 

 

4. Solution: Comparative Analysis of Akamai WAF and AWS WAF for Enhanced Cloud 

Security 

To address the challenges outlined, a thorough comparative analysis of Web Application 

Firewall (WAF) solutions is essential. This paper focuses on Akamai WAF and AWS WAF, 

two prominent offerings in the cloud security landscape. By examining their architecture, 

security features, scalability, pricing models, and ease of integration, we can gain valuable 

insights into their strengths and weaknesses. This analysis will evaluate their effectiveness in 
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mitigating the OWASP Top 10 vulnerabilities and identify the scenarios where each solution 

provides optimal protection. 

4.1 Architecture and Deployment Models 

Understanding the underlying architecture of a WAF is crucial for assessing its 

capabilities and limitations. Akamai WAF, often deployed as a cloud-based solution, leverages 

a globally distributed network to inspect traffic closer to the source, potentially reducing latency 

and enhancing performance. AWS WAF, tightly integrated with the AWS ecosystem, can be 

deployed on Amazon CloudFront, Application Load Balancer (ALB), and Amazon API 

Gateway. Comparing their deployment models—whether network-based, host-based, or cloud-

based—and their impact on performance and flexibility is a key aspect of this analysis.    

4.2 Security Features and OWASP Top 10 Coverage 

A primary function of a WAF is to protect against web application vulnerabilities. This 

analysis will delve into the specific security features offered by Akamai WAF and AWS WAF, 

such as signature-based detection, anomaly detection, bot mitigation, and custom rule creation. 

Evaluating how effectively each WAF addresses the OWASP Top 10 vulnerabilities, including 

injection attacks, broken authentication, and security misconfigurations, will provide a measure 

of their security efficacy. 

4.3 Scalability and Performance Under Load 

The ability of a WAF to scale with application traffic is critical for maintaining both 

security and availability. We will compare the scalability mechanisms of Akamai WAF and 

AWS WAF, examining their capacity to handle traffic spikes and DDoS attacks without 

performance degradation. Factors such as the underlying infrastructure, load balancing 

capabilities, and the elasticity of the solutions will be considered. 

4.4 Pricing Structures and Cost-Effectiveness 

Understanding the pricing models of WAF solutions is essential for organizations to make 

informed decisions based on their budget and usage patterns. Akamai WAF's pricing can be 

based on factors like traffic volume and the number of rules. AWS WAF's pricing is typically 

based on the number of web ACLs, rules, and processed requests. A comparative analysis of 

these pricing structures, considering the total cost of ownership and the value provided, will 

help determine the cost-effectiveness of each solution.    
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4.5 Ease of Integration and Management 

The ease with which a WAF can be integrated into existing infrastructure and managed 

on an ongoing basis significantly impacts its operational efficiency. We will assess the 

integration capabilities of Akamai WAF and AWS WAF with other security tools and 

development workflows. The complexity of configuration, the user-friendliness of management 

interfaces, and the availability of support resources will also be evaluated. 

 

5. Recommendation: Strategic Selection of WAF Solutions Based on Specific Use Cases 

Based on the comparative analysis, this section will provide recommendations for the best 

use cases for Akamai WAF and AWS WAF. The choice of WAF depends on various factors, 

including the organization's existing infrastructure, specific security requirements, traffic 

patterns, budget constraints, and the level of integration needed with other services. 

5.1 Best Use Cases for Akamai WAF 

Akamai WAF, with its globally distributed network and focus on sophisticated threat 

protection, may be particularly well-suited for organizations with high-traffic, geographically 

diverse web applications. Its strengths in DDoS mitigation and customizable rules could make 

it a preferred choice for enterprises requiring robust security and performance at the edge. Use 

cases involving API protection and complex web application security requirements might also 

favor Akamai WAF. 

5.2 Best Use Cases for AWS WAF 

AWS WAF, tightly integrated with the AWS ecosystem, offers a cost-effective and 

scalable security solution for applications hosted on AWS. Its ease of deployment with services 

like CloudFront and ALB makes it an attractive option for organizations heavily invested in the 

AWS cloud. For applications requiring granular control over security rules and seamless 

integration with other AWS security services, AWS WAF may be the more suitable choice.    

5.3 Considerations for Hybrid and Multi-Cloud Environments 

Organizations with hybrid or multi-cloud architectures need to consider the WAF's ability 

to provide consistent protection across different environments. The analysis will highlight any 

specific features or limitations of Akamai WAF and AWS WAF in these contexts. Factors such 

as centralized management, policy consistency, and cross-platform compatibility will be crucial 

in determining the optimal solution for complex deployments. 
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5.4 Aligning WAF Selection with Security Posture and Compliance 

The choice of WAF should also align with an organization's overall security posture and 

compliance requirements. Different industries and regulatory frameworks may have specific 

demands regarding web application security. This recommendation section will consider how 

Akamai WAF and AWS WAF can help organizations meet these requirements and enhance 

their defense-in-depth strategies. 

5.5 Future Trends and Evolving WAF Capabilities 

The landscape of web application security is constantly evolving. This final subsection 

will briefly discuss emerging trends in WAF technology, such as the increasing use of machine 

learning and artificial intelligence for threat detection. It will also touch upon the potential 

future capabilities of Akamai WAF and AWS WAF, providing insights into how these solutions 

may adapt to address future security challenges. 

 

6. Conclusion 

The escalating sophistication of web application threats within modern cloud-native and 

hybrid architectures necessitates a careful evaluation of WAF solutions. This comparative 

analysis of Akamai WAF and AWS WAF reveals distinct strengths in their architecture, 

security features, scalability, pricing, and integration capabilities. Akamai WAF demonstrates 

robust performance and advanced threat protection, potentially making it ideal for high-traffic, 

globally distributed applications demanding stringent security at the edge. Conversely, AWS 

WAF offers seamless integration within the AWS ecosystem, presenting a scalable and cost-

effective option for organizations primarily operating on the AWS cloud and seeking granular 

control over their web application security. 

Ultimately, the optimal WAF selection hinges on a thorough understanding of an 

organization's specific use cases, security requirements, existing infrastructure, and budgetary 

constraints. Considerations for hybrid and multi-cloud environments, alignment with security 

posture and compliance mandates, and an awareness of future trends in WAF technology are 

also critical factors in the decision-making process. By carefully weighing the benefits and 

limitations of both Akamai WAF and AWS WAF, organizations can strategically choose the 

solution that best fortifies their web applications against the ever-evolving landscape of cyber 

threats, ensuring the security and resilience of their digital assets. 
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