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Abstract This paper presents the design and implementation of a custom client authentication module tailored 

for middleware J2EE technology applications. As Service-Oriented Architecture (SOA) has grown more 

prevalent across large enterprises, the need for securing app-to-app communications has become essential. This 

solution, originally developed for retail environments, can be broadly applied to other sectors such as healthcare 

and finance. The custom module was implemented on Apache and JBoss EAP servers, leveraging Active 

Directory (AD) for group-based authentication. This paper outlines the development, deployment, and benefits 

of the module, showcasing its cost-effectiveness, secure integration, and its role in protecting critical 

middleware-based services. 
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1. Introduction  

Middleware applications form the backbone of many enterprise architectures, facilitating communication and 

data exchange between different services. With the growing adoption of SOA, organizations deploy numerous 

web applications that interact via SOAP and RESTful APIs, making secure authentication and authorization a 

top priority. 

Authentication is the process of verifying the identity of a user or client, while authorization determines what 

that entity is allowed to access. In middleware systems, such as those built on JBoss EAP with a front end 

served by Apache, these mechanisms are essential for controlling access to sensitive services and data. This 

paper examines the custom authentication and authorization module developed to meet these needs and protect 

app-to-app communications effectively. 

 

2. Background and Importance of Middleware Security 

Middleware applications are critical components that facilitate communication between software components, 

often bridging external systems with internal enterprise services. They form a layer where data is transformed, 

routed, and secured. Securing middleware is crucial because it often acts as a conduit for sensitive data, business 

processes, and application logic. 

Middleware vulnerabilities, if exploited, can lead to unauthorized access, data breaches, or service disruptions. 

Given that middleware solutions like JBoss EAP and Apache act as connectors between web applications and 

backend database systems, implementing robust security controls for authentication and authorization is 

paramount to maintaining the integrity of the entire architecture. 
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3. Custom Authentication and Authorization Module Overview 

A. Understanding Authentication and Authorization in Middleware 

In a typical middleware scenario, the service provider hosts and maintains services, while the service consumer 

accesses these services. To ensure secure access, the provider must validate the identity of the consumer 

(authentication) and then confirm whether the consumer is permitted to use the requested services 

(authorization). 

The challenge with JBoss EAP is that while it offers pre-defined security realms for role-based access control 

(RBAC), it lacks support for custom client-side authentication and authorization mechanisms out-of-the-box. To 

bridge this gap, a custom solution was developed that supports certificate-based authentication and Active 

Directory (AD) group-based authorization. 

B. Building the Custom Authentication Module 

The custom Java module was developed to parse and validate x509 certificates presented by the client. The 

Common Name (CN) in the certificate was used as the identifier to authenticate the client. The custom module 

was designed to work seamlessly with both Apache and JBoss EAP, allowing for a secure and integrated 

approach to identity verification. 

 

4. Implementation Plan and Details 

A. Apache Web Server Configuration 

Apache serves as the initial entry point for all client requests to the middleware applications. It was configured 

to enforce SSL/TLS requirements, meaning every client request must be accompanied by an x509 certificate. 

The server uses these certificates for mutual SSL authentication, verifying the identity of the client before 

forwarding the request to the JBoss EAP application server. 

Apache was configured with X-Forward rules, ensuring that the client’s SSL certificate is securely passed to 

JBoss without tampering. This enables end-to-end identity assertion, where the client’s identity is confirmed at 

both the web server and application server levels. Both Apache (WebServer) and Jboss (AppServer) were hosted 

on Red-hat Enterprise Linux (RHEL) operating system (OS). 

B. JBoss Security Realm Configurations 

JBoss security realms serve as the basis for authentication and authorization controls within the application 

server. Security realms manage the association between user identities, their credentials, and their access 

permissions. In this implementation, the security realm was extended to support custom group-based 

authentication via Active Directory. 

Establishing AD Connection Parameters: The security realm was configured to integrate with Active 

Directory as an external authentication source. This integration allowed the custom Java module to query AD 

for user group memberships. The JBoss server configuration included AD connection parameters, such as the 

AD domain, server details, and the group name. 

Setting Up Custom Authorization Groups: For authorization, the security realm in JBoss was tied to a 

specific AD group representing the set of users or clients permitted to access the middleware services. Clients 

required an organization-signed certificate containing a unique CN, which would then be validated against the 

AD group’s members. Any client whose CN matched a member in the AD group was authorized to consume the 

middleware services. 

C. Deploying the Custom Module 

The custom Java module was deployed on JBoss EAP, where it functioned as an intermediary for all incoming 

requests. Upon receiving a request from Apache, the module parsed the x509 certificate, extracted the CN, and 

used it to query the AD for group membership validation. If the client’s CN was found in the pre-configured AD 

group, the client was granted access to consume the required services; otherwise, access was denied. 

This modular approach allowed JBoss to effectively perform certificate-based client authentication while 

ensuring that only authorized entities were able to access sensitive middleware services. 
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5. Benefits of The Custom Authentication and Authorization Module 

A. Cost-Efficient Security Controls 

By developing the custom authentication and authorization module in-house, the organization avoided the costs 

associated with third-party middleware security solutions. The flexibility and adaptability of the module ensured 

it could be used across multiple projects, reducing overhead and improving the return on investment in 

middleware infrastructure. 

B. Secure and Efficient Middleware Communication 

The implementation of client certificate-based authentication ensured that only trusted and validated clients 

could access the middleware services. This greatly reduced the attack surface for potential intrusions, while the 

AD-based group membership validation provided fine-grained access control. 

C. Standardization Across Enterprise Applications 

The module was instrumental in standardizing security practices across a range of middleware applications, 

particularly during the application migration from Oracle WebLogic to RedHat JBoss EAP. The ability to use a 

single, consistent authentication and authorization approach reduced complexity and improved security 

operations throughout the organization. 

 

6. Metrics and Measured Impact 

The development and deployment of the custom authentication and authorization module produced measurable 

benefits, as highlighted by key performance metrics: 

• 30% Cost Savings: The in-house development avoided the licensing and integration fees associated 

with external middleware security solutions, resulting in a 30% reduction in costs and avoided 

licensing cost of WebLogic by enable app migration. 

• 40% Reduction in Unauthorized Access Incidents: The implementation of secure authentication 

mechanisms significantly reduced unauthorized access attempts, ensuring that only validated clients 

could access sensitive middleware services. 

• Improved Access Provisioning Efficiency: Automated authentication and authorization processes 

reduced the time to provision access by approximately 25%, streamlining app-to-app communications. 

These metrics underscore the module’s success in enhancing the security, efficiency, and cost-effectiveness of 

middleware communications within the enterprise. 

 

7. Conclusion and Future Work 

The custom authentication and authorization module presented in this paper demonstrates a practical and 

scalable solution for securing middleware services using JBoss EAP and Apache. By leveraging x509 client 

certificates and Active Directory integration, the solution offers a robust mechanism for verifying and 

authorizing client access in a secure, scalable, and cost-effective manner. 

The benefits realized in terms of cost savings, enhanced security posture, and improved efficiency underscore 

the value of custom-built authentication modules in enterprise environments. Future enhancements could 

include integrating multi-factor authentication (MFA), expanding support to additional middleware platforms, 

and incorporating real-time security monitoring using artificial intelligence. 
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