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Abstract: 
            In an era of escalating cyber threats and increasing web-based attacks, ensuring proactive and 

intelligent web security has become paramount. This project presents a Secure Web Gateway (SWG) 

designed as a proactive Web Application Firewall (WAF), leveraging the MERN stack—MongoDB, 

Express.js, React, and Node.js—to deliver real-time threat mitigation and secure web access. The system 

continuously monitors and filters incoming HTTP/HTTPS requests, applying dynamic rule sets, threat 

intelligence feeds, and behavioral analysis to detect and block malicious traffic before it reaches critical 

applications. The backend, built with Node.js and Express, performs deep packet inspection, request 

validation, and anomaly detection, storing threat patterns and logs in MongoDB for analysis and auditing. 

The React-based frontend provides administrators with an intuitive dashboard to visualize threats, manage 

security policies, and track system performance, while TailwindCSS ensures a responsive and modern UI.   

Real-time alerts and logging, integrated through a RESTful API, enable seamless communication between 

system components and external security tools. This integration empowers organizations with rapid incident 

response capabilities and robust protection against threats such as SQL injection, XSS, CSRF, and DDoS 

attacks. By combining proactive defense mechanisms with a user-friendly interface and scalable 

architecture, this Secure Web Gateway delivers enterprise-grade web security while maintaining 

performance and usability. 
  

Keywords — Cybersecurity, Web application firewall, Real-time threat detection, Secure web access, 

Proactive defense mechanisms, Node.js-based security, MERN stack security platform, Anomaly 

detection, Threat intelligence integration, Data-driven security analytics, Web traffic filtering, 

MongoDB threat logging, Secure browsing infrastructure.  
 

----------------------------------------************************----------------------------------

I.     INTRODUCTION 

The exponential growth of web applications and 

cloud-based services has transformed how 

organizations operate, enabling seamless access, 

collaboration, and scalability. However, this digital 

advancement has also introduced a wide array of 

cybersecurity vulnerabilities, ranging from SQL 

injection and cross-site scripting (XSS) to 

increasingly sophisticated zero-day attacks and 

distributed denial-of-service (DDoS) threats. As 

highlighted in the studies of Singh and Rao [1], 

modern web systems are constantly exposed to 

attack vectors that exploit weaknesses in application 

layers, making the deployment of proactive and 
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intelligent web security frameworks a critical 

necessity. 

 

To address these evolving threats, this project 

introduces a **"Secure Web Gateway: A Proactive 

Web Application Firewall"** built on the MERN 

stack—MongoDB, Express.js, React, and Node.js. 

Inspired by the research of Alvi and Huang [2], who 

underscore the need for adaptive and real-time 

defenses, this platform offers a dynamic threat 

mitigation system capable of analyzing, filtering, 

and responding to malicious traffic in real time. Core 

components include anomaly detection, threat 

intelligence integration, and customizable policy 

enforcement, all designed to preemptively block 

malicious requests before they reach sensitive web 

assets. 

 

The backend architecture, developed using 

Node.js and Express, performs deep inspection of 

HTTP/HTTPS traffic, identifying suspicious 

patterns and logging events into a MongoDB 

database for ongoing analytics and audit readiness. 

The React frontend, styled with TailwindCSS, 

delivers an interactive dashboard that enables 

security administrators to visualize threat data, 

configure firewall rules, and monitor system health. 

Drawing from the usability principles advocated by 

Chen and Morales [3], the user interface emphasizes 

clarity, responsiveness, and actionable insights—

ensuring that even complex security events are 

presented in an intuitive and accessible format. 

 

Furthermore, real-time communication between 

system components is achieved through a RESTful 

API, facilitating seamless updates, alerts, and policy 

synchronization. By incorporating both proactive 

security mechanisms and user-centric design, this 

Secure Web Gateway offers organizations a scalable, 

responsive, and intelligent defense against a 

constantly evolving threat landscape. The following 

sections will elaborate on the system architecture, 

traffic analysis algorithms, policy management tools, 

and performance benchmarks used to evaluate its 

efficacy in maintaining secure web environments. 

II. OBJECTIVE 

The widespread reliance on web applications in 

today's digital ecosystem has significantly increased 

the surface area for cyberattacks. From injection-

based exploits to brute-force intrusions and 

malicious traffic patterns, organizations face a 

rapidly evolving landscape of threats that demand 

proactive and intelligent defense mechanisms. 

Traditional firewalls and static rule sets are often 

insufficient against modern attacks that adapt and 

bypass conventional filters. In response to this 

challenge, this research proposes the development of 

a Secure Web Gateway (SWG)—a proactive web 

application firewall powered by the MERN stack 

(MongoDB, Express.js, React.js, Node.js)—

engineered to offer real-time threat detection, 

customizable rule enforcement, and intelligent 

traffic monitoring. 

The primary objective of this project is to design 

and implement a full-stack web security solution that 

not only protects web applications from known 

threats but also evolves in response to emerging 

vulnerabilities. The platform integrates role-based 

access, live analytics, behavioral analysis, and secure 

APIs to deliver enterprise-grade protection. The 

system is structured around the following key 

objectives: 

1. User Authentication and Access Control: 

A foundational objective is to establish a secure 

and scalable user authentication system. The 

platform will implement JSON Web Token (JWT) 

and OAuth2 protocols to ensure secure API 

interactions. Multi-factor authentication (MFA) will 

provide an additional layer of identity verification, 

while Role-Based Access Control (RBAC) will 

restrict access based on user roles, ensuring that only 

authorized users can modify security settings or view 

sensitive logs. Session timeout policies will be 

enforced to prevent unauthorized session hijacking. 

A centralized dashboard will provide users and 

administrators with visibility into system activity, 

login history, and alerts for attempted breaches. 
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2. Rule Management Engine: 

Another critical objective is the development of a 

rule management engine that can dynamically 

inspect and filter incoming requests. This module 

will validate all user inputs using libraries such as 

`express-validator` and `sanitize-html`, effectively 

neutralizing potential XSS and SQL injection threats. 

The system will allow administrators to define 

custom rules tailored to the specific security needs of 

their applications. It will also integrate machine 

learning algorithms for anomaly detection, enabling 

the firewall to adapt to new threats and automatically 

suggest or implement updated rule sets based on 

observed behavior. 

 

3. Traffic Monitoring and Threat Detection: 

The platform will include a robust traffic 

monitoring module designed to detect irregular 

access patterns and malicious activities. All 

incoming web requests will be logged and analyzed 

using heuristic and behavioral methods to identify 

potential attack paths. The system will instantly flag 

or block IP addresses that demonstrate suspicious 

behavior, using tools like `express-rate-limit` to 

throttle abusive traffic. Real-time notifications will 

be sent to administrators through a WebSocket-

based alert system, ensuring quick response to 

emerging threats. This module serves as the 

platform’s front line in identifying and mitigating 

cyberattacks before they can exploit vulnerabilities. 

4. Administrative Dashboard and Configuration 

Management: 

Providing administrators with intuitive control 

over system operations is another essential goal. A 

React and TailwindCSS-powered dashboard will 

offer a comprehensive view of security metrics, 

configuration status, and threat analytics. Through 

this interface, administrators will be able to modify 

firewall settings, adjust security rules, and monitor 

system performance in real time. The platform will 

support audit logging, capturing all administrative 

actions for future review and compliance purposes. 

Multiple user roles will be supported, each with 

different access privileges to maintain operational 

integrity.  

 

5. Backend Security Architecture: 

At the backend level, Node.js and Express.js will 

serve as the backbone of the system's security logic. 

Middleware functions will handle authentication, 

input validation, and rate limiting to defend against 

various attack types. The backend will enforce JWT-

based authorization checks and sanitize all user 

inputs to eliminate harmful payloads. It will also 

support integration with external threat intelligence 

feeds, allowing the system to dynamically update its 

blocklists and security configurations based on 

global threat data. 

6. Frontend Protection and User Session Security: 

The frontend, developed using React.js, will 

include several built-in security features to prevent 

client-side attacks. It will enforce strict input 

validation and DOM sanitization to prevent XSS and 

related threats. JWT tokens will be used for 

managing user sessions securely, and the interface 

will display real-time updates and security alerts via 

WebSockets. These features ensure that even the 

client-side experience contributes to the overall 

security posture of the application. 

7. Log Management and Intelligence with 

MongoDB: 

A comprehensive log management system will be 

implemented using MongoDB, which will archive 

security actions such as login attempts, configuration 

changes, and detected threats. The database will 

leverage MongoDB’s indexing and aggregation 

features for efficient querying and analysis. 

Additionally, it will be integrated with external 

threat intelligence sources like Open Threat 

Exchange to dynamically update blacklists. 

Advanced AI-driven analysis will be used to identify 

evolving attack patterns and improve the system’s 

responsiveness to new types of cyber threats. 

By achieving these objectives, the Secure Web 

Gateway will offer a forward-looking, data-driven 
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approach to web application security. It bridges the 

gap between static firewalls and adaptive threat 

prevention systems, giving administrators real-time 

control while ensuring robust protection for users 

and applications alike. 

III. MODULE AND ALOGRITHM 

      The Secure Web Gateway (SWG) is an 

intelligent, proactive web application firewall 

system built using the MERN stack (MongoDB, 

Express.js, React.js, Node.js) to address the evolving 

landscape of cyber threats. Designed to detect, 

prevent, and respond to malicious traffic and 

vulnerabilities in real-time, this system integrates 

multiple layers of defense across authentication, 

traffic monitoring, administrative control, and threat 

analysis. The platform emphasizes robust 

middleware-based strategies, machine learning for 

anomaly detection, and real-time visualizations to 

keep administrators informed and in control. Below 

is a breakdown of the core functional modules and 

algorithms that make up the SWG system. 

 

A. Modules: 

 

1. User Request Handling and Access Control 

Module: 

This module ensures that all user interactions with 

the application are authenticated, authorized, and 

logged. It implements a multi-layer authentication 

system using JWT (JSON Web Tokens) and OAuth2 

protocols, providing secure and encrypted access to 

all protected routes. Multi-Factor Authentication 

(MFA) enhances access security, reducing the risk of 

account hijacking. A centralized dashboard, 

accessible to both users and administrators, provides 

insights into login attempts, access history, and 

system alerts. 

 

2. Rule Management Module: 

At the heart of the SWG is the Rule Management 

Engine, which governs how incoming traffic is 

analyzed and filtered. This module utilizes libraries 

such as `express-validator` and `sanitize-html` to 

validate and sanitize user inputs, mitigating risks 

such as XSS and SQL injection. Rules are updated 

frequently to address emerging threats, and machine 

learning algorithms are employed for anomaly 

detection, allowing the firewall to adapt dynamically. 

Administrators are provided with a rule editor 

interface to create and manage custom rules that 

align with their specific application requirements, 

ensuring fine-tuned control over incoming data. 

 

3. Traffic Monitoring and Threat Detection 

Module: 

This module continuously monitors all HTTP 

requests made to the application. It leverages 

heuristic and behavioral analysis algorithms to 

detect irregular patterns—such as unusually high 

request frequency or access attempts from 

blacklisted IPs. When suspicious activity is 

detected, the system can instantly block or throttle 

traffic using tools like `express-rate-limit`. Web-

Socket-powered notifications alert administrators 

in real-time, allowing for immediate incident 

response. This module acts as the platform’s 

intelligent surveillance system, proactively 

identifying and neutralizing attack vectors. 

 

4. Administrative Control and Configuration 

Module: 

The Administrative Module provides system 

administrators with comprehensive oversight and 

real-time control over the firewall’s behaviour. The 

React.js and TailwindCSS-based dashboard offers a 

user-friendly interface for reviewing logs, adjusting 

rule sets, and viewing system health metrics. 

Configuration changes are tracked via audit logging, 

and role-based controls ensure only designated 

admins can perform critical actions. The system 

supports live configuration updates, enabling 

administrators to deploy new rules or blocklists 

without downtime. Session timeout policies further 

protect against unauthorized long-duration sessions. 

 

5. Backend Security Enforcement Module 

(Node.js & Express.js): 

The backend security module operates at the 

middleware level, enforcing policies to sanitize, 
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validate, and monitor all incoming data before it 

reaches the application logic. It uses JWT for session 

validation, ̀ express-rate-limit` for throttling requests, 

and input sanitation tools to prevent the injection of 

malicious payloads. Routes are protected based on 

user roles, and sensitive API endpoints are encrypted. 

Additionally, the backend includes OAuth2-based 

login integrations for secure third-party 

authentication, allowing safe access through Google, 

Facebook, or enterprise login systems. 

 

6. Frontend Protection Module (React.js): 

    The frontend module plays a crucial role in client-

side security. It implements DOM-level input 

validation to reduce the likelihood of XSS attacks 

originating from user input fields. JWT tokens are 

stored securely and checked during user sessions to 

ensure integrity and prevent unauthorized access. 

Admin users receive real-time updates via 

WebSockets, allowing them to monitor incidents and 

respond quickly to threats. Combined, these features 

protect both user data and interface integrity. 

 

7. Database and Log Management Module 

(MongoDB): 

    MongoDB serves as the backbone of data 

persistence for the SWG platform. All security 

events—such as login attempts, configuration 

changes, detected threats, and request logs—are 

archived with high fidelity. The database leverages 

indexing and aggregation pipelines to generate 

reports and surface trends in behaviour. Integration 

with external threat intelligence sources, such as 

Open Threat Exchange, ensures that blacklisted IPs 

and emerging threat signatures are kept up to date. 

AI-powered log analysis identifies subtle attack 

patterns and potential vulnerabilities over time. 

 

8.  Real-Time Alerting and Reporting Module: 

    This module supports real-time communication 

between system components and stakeholders. It 

uses WebSockets and push notifications to send 

immediate alerts for critical events, such as blocked 

attacks or configuration anomalies. Graph-based 

reporting tools present threat trends, risk levels, and 

attack origins, aiding administrators in decision-

making. Exportable reports enable compliance with 

cyber-security standards and support ongoing audits. 

 

9. Testing and Evaluation Module: 

    To ensure the reliability and adaptability of the 

firewall, the Testing and Evaluation Module 

performs continuous performance benchmarking 

and penetration simulations. Security rules and 

anomaly detection models are tested using A/B 

testing and stress simulations to validate their 

effectiveness. The system also compares its 

detection rates and response times against known 

benchmarks, providing insights for further 

optimization. Automated tests verify the resilience of 

key modules under simulated attacks, while manual 

reviews ensure policy compliance and data integrity. 

 

B. Algorithm: 

The core algorithmic processes of the Secure Web 

Gateway (SWG) center on proactive threat detection, 

input validation, user session protection, intelligent 

rule enforcement, and real-time alerting. Together, 

these algorithms form the defensive intelligence of 

the firewall, ensuring a secure, adaptable, and 

responsive application security infrastructure. 

 

1. User Authentication and Access Control 

Algorithm: 

This algorithm governs how users and 

administrators securely interact with the system. It 

uses JWT (JSON Web Token) and OAuth2  

protocols to authenticate API calls and enforce 

session validation. Upon login, a secure token is 

issued to the client, which is verified on each request 

to sensitive endpoints. Session timeouts and activity 

tracking are also enforced to prevent unauthorized 

access due to idle sessions or hijacked credentials. 

2. Rule-Based Filtering and Input Sanitization 

Algorithm: 

Designed to protect against web vulnerabilities 

such as Cross-Site Scripting (XSS) and SQL 

Injection, this algorithm uses libraries like `express-

validator` and `sanitize-html` to inspect and cleanse 
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all user inputs before they interact with the backend. 

The algorithm applies pattern matching and white-

listing techniques to reject potentially dangerous 

data structures. 

 

3. Anomaly Detection and Behavioral Analysis 

Algorithm: 

This intelligent algorithm utilizes heuristic 

analysis and machine learning models to monitor 

request patterns and detect deviations from normal 

user behavior. It evaluates factors such as request 

frequency, user-agent headers, access timing, and 

geographic origin to identify suspicious behavior. 

When anomalies are detected, the system 

automatically triggers security responses — such as 

rate limiting, IP blocking, or session termination and 

logs the incident for administrative review. 

4. Real-Time Threat Monitoring and Notification 

Algorithm: 

The system continuously scans all incoming traffic 

using real-time algorithms that flag, block, and 

report threats as they occur. A combination of event-

driven monitoring and Web-Socket communication 

is used to push live alerts to the admin dashboard. 

The algorithm assigns severity levels to detected 

threats and updates visual indicators, such as 

intrusion graphs and risk meters. 

5. Administrative Control and Audit Logging 

Algorithm: 

Administrators can configure the firewall’s rules 

and behaviors through a secure interface. The system 

tracks all changes using an audit logging algorithm 

that records user actions, configuration updates, and 

security overrides. Each event is time-stamped and 

linked to a user session, making it easy to trace 

system modifications. The algorithm also enforces 

differentiated access controls for super-admins, 

security officers, and support staff, ensuring that 

configuration power is appropriately distributed and 

protected. Archived logs support compliance 

auditing and forensic investigations. 

By integrating these intelligent algorithms, the 

Secure Web Gateway offers a proactive, adaptive 

defense mechanism against cyber threats. These 

algorithmic layers function in harmony to monitor, 

filter, detect, and respond to anomalies in real-

time—establishing a secure foundation for any 

MERN-based web application. This firewall system 

not only enhances technical resilience but also 

empowers administrators with actionable insights 

and precise control over their security landscape. 

 

IV.     METHODLOGY 

The methodology behind the Secure Web Gateway 

(SWG) emphasizes proactive threat detection, real-

time traffic inspection, rule-based request filtering, 

and audit-ready security logging. Designed with 

scalability and customizability in mind, the system 

leverages the full power of the MERN stack, 

enabling organizations to defend against evolving 

threats while maintaining application performance 

and security visibility. 

 

1. Traffic Interception and Data Handling: 

The SWG acts as a middleware firewall layer 

between client requests and application endpoints. 

Built with Node.js and Express, incoming HTTP(S) 

traffic is first routed through a dedicated inspection 

engine that parses request metadata such as headers, 

payload content, IP origin, and user-agent strings. 

 

To preserve data integrity and prevent injection 

attacks, all inputs are sanitized using packages like 

`sanitize-html` and `xss-clean`, while backend 

validation is enforced using `express-validator`. 

Unlike traditional packet sniffers, the SWG operates 

at the application layer, providing deep request 

inspection without accessing user session data or 

sensitive payload content—ensuring security 

without violating privacy or compliance mandates. 
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All traffic logs and threat alerts are stored in 

MongoDB, optimized for rapid querying and pattern 

recognition via aggregation pipelines. For 

centralized access, logs can be optionally exported to 

Google Sheets or cloud SIEM systems for auditing 

and cross-team collaboration. 

 

2. Request Feature Extraction and Threat 

Profiling: 

Each intercepted request is evaluated against a 

structured set of risk vectors. These include: 

- Method analysis (e.g., suspicious use of ̀ DELETE`, 

`PUT`)   

- Payload scanning for known attack signatures 

(SQLi, XSS, CSRF tokens)   

- Brute-force heuristics (e.g., repeated login 

failures, bot-like behavior)   

- Header integrity validation (e.g., malformed 

cookies, CORS violations)   

- Rate pattern anomalies (e.g., flood attacks) 

The backend extracts and classifies these features 

using a weighted rule engine and maintains a 

dynamic risk profile for each client IP and session 

context. Offending patterns trigger alerts and real-

time countermeasures such as request blocking, 

CAPTCHA enforcement, or temporary IP 

blacklisting. 

3. Real-Time Evaluation and Policy Enforcement: 

Requests are processed and scored in real time 

before being passed to the core application. Using a 

Node.js middleware engine, rule matches invoke 

immediate actions, including: 

- Blocking the request with a JSON error response   

- Redirecting to a custom warning page   

- Logging the event and alerting admins via email 

or Slack integrations   

- Triggering adaptive policies (e.g., enabling MFA 

for flagged sessions) 

MongoDB stores user-level and endpoint-level 

violation history, enabling dynamic policy 

adjustment. For example, repeated failed requests 

from a single IP may invoke stricter rate limits or 

geo-blocking. Organizations using Google 

Workspace or LDAP can sync security policies and 

apply user-specific firewall rules across all protected 

applications. 

4. Interactive Admin Dashboard and Threat 

Visualization: 

The React-based dashboard provides real-time 

visibility into: 

- Active security events and blocked requests   

- Violation type heatmaps (e.g., SQLi attempts per 

endpoint)   

- User behavior anomalies and flagged accounts   

- Endpoint-specific vulnerability scores   

Visualizations are powered by Chart.js and 

updated dynamically via Express APIs. Admins can 

drill down into logs, investigate specific IPs or users, 

and adjust rule configurations through a clean UI. 

The dashboard also includes analytics on false-

positive rates, rule effectiveness, and request 

performance impact, allowing for continuous 

security tuning. 

 

5. Alerts, Notifications, and Logging: 

Every intercepted or blocked request is logged with 

contextual metadata such as: 

- Timestamp and endpoint   

- User/IP identifiers   

- Type of violation   

- Response action taken   

These logs are stored in MongoDB for audit tracking 

and long-term trend analysis. Admins can configure 

alert thresholds and receive real-time notifications. 

High-risk activity clusters (e.g., coordinated attacks) 

trigger incident reports and remediation suggestions 

within the dashboard. 

 

V.     EXISTING SYSTEM 

1. Traditional Web Security Models: 

Conventional web applications often depend on 

perimeter-based security measures such as basic 

firewalls or traditional antivirus software. These 

solutions primarily filter incoming and outgoing 

traffic based on static rules and known threat 

signatures, lacking the dynamic adaptability required 

to counter evolving cyber threats. As a result, they 

fail to offer proactive defense mechanisms against 
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modern attacks like zero-day exploits, advanced 

persistent threats (APTs), and polymorphic malware. 

 

2. Manual Rule Configuration and Maintenance: 

Legacy firewall systems require administrators to 

manually configure security rules and filters. These 

static, manually maintained policies often lag behind 

the constantly changing threat landscape. Updating 

them requires expertise and time, increasing the 

likelihood of misconfigurations and security gaps. 

Without automation or intelligent learning, such 

systems struggle to keep up with new threat vectors 

or behavioral anomalies in real-time. 

 

3. Limited Real-Time Monitoring and Threat 

Detection: 

Most existing security systems do not offer real-

time behavioral analysis or traffic monitoring. They 

operate on simple logging mechanisms that record 

incidents without providing actionable insights. As a 

result, suspicious activity like brute-force attempts, 

cross-site scripting (XSS), or abnormal traffic spikes 

may go unnoticed until after the breach has occurred 

leading to delayed responses and greater damage. 

4. No Integration of Machine Learning for 

Anomaly Detection: 

Traditional web application firewalls lack 

integration with intelligent algorithms capable of 

detecting previously unknown attack patterns or 

learning from evolving threats. Without machine 

learning or heuristic analysis, these systems are ill-

equipped to detect anomalies that do not match 

predefined patterns. This limitation leaves them 

vulnerable to sophisticated intrusion techniques that 

bypass static filters. 

 

5. Fragmented Administrative Interfaces and 

Logging: 

 Older firewall systems often lack a unified 

administrative dashboard for real-time alerts, 

configuration control, and log analysis. Logging is 

fragmented, difficult to interpret, and not user-

friendly for auditing purposes. There is typically no 

integrated interface for visualizing system threats, 

reviewing security analytics, or customizing rules 

without manual command-line input or external 

logging tools. 

 

6. Insufficient Frontend and Backend Protection: 

 Many legacy firewalls focus solely on backend 

security, offering minimal or no protection at the 

frontend (client-side). They do not sanitize input 

fields on the client level, nor do they prevent DOM-

based XSS attacks. This creates a vulnerability 

window before data even reaches the backend, 

increasing the risk of injection attacks, session 

hijacking, and data manipulation at the browser level. 

 

7. Absence of Intelligent Log Analysis and 

Threat Intelligence Integration: 

Existing systems rarely analyze historical security 

logs for trends or correlate them with global threat 

databases. Without this capability, they miss 

opportunities to detect patterns of recurring attacks 

or refresh IP blacklists in response to global threat 

intelligence. The lack of AI-driven analysis makes 

these systems reactive rather than proactive in 

addressing emerging cyber threats. 

 

8. Challenges in Existing Systems: 

The current generation of web application security 

tools is not built to handle the increasing 

sophistication and volume of attacks. They lack real-

time adaptability, intelligent learning, frontend 

security, and centralized visibility. As applications 

become more complex, and threats more evasive, 

relying on static, manually-managed firewalls puts 

systems at significant risk. Without automation, 

behavioral analysis, or integrated logging, existing 

systems cannot provide the comprehensive, 

proactive protection demanded by modern web 

environments. 

 

VI.     PROPOSED SYSTEM 

The proposed system is a Secure Web Gateway 

(SWG) designed to proactively protect modern web 

applications against evolving cyber threats. 

Developed using the MERN stack (MongoDB, 

Express.js, React.js, Node.js), this firewall solution 
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offers real-time threat detection, intelligent traffic 

filtering, and centralized security analytics. Unlike 

traditional reactive systems, it leverages machine 

learning and middleware-based strategies to block 

attacks before they reach core application logic, 

ensuring a secure and resilient web infrastructure.    
 

1. Real-Time User Request Filtering and Role-

Based Access Control (RBAC): 

Every incoming request undergoes strict 

verification using JWT-based authentication and 

multi-factor login mechanisms. The system employs 

Role-Based Access Control (RBAC) to define 

different access levels for users and administrators. 

This ensures that only authorized entities can access 

sensitive areas or modify firewall configurations. 

React.js handles the dynamic UI, while Express 

middleware enforces authentication and 

authorization layers on the backend. 

 

2. Rule Management and Input Sanitization 

Engine: 

A dedicated rule management module allows 

administrators to define and update security policies 

dynamically. All form inputs and API requests are 

validated using `express-validator` and cleansed 

with `sanitize-html` to prevent injection attacks such 

as SQL injection and XSS. The rule engine adapts 

over time by integrating anomaly detection models 

that analyze user behavior to identify new threat 

patterns. Admins can manage rules through a React-

based dashboard, with updates instantly propagated 

via RESTful APIs. 

 

3. Real-Time Traffic Monitoring and Threat 

Intelligence: 

The system continuously monitors web traffic 

using heuristic and behavioral analysis techniques. 

Suspicious IP addresses are automatically flagged 

and blocked using real-time IP blacklisting. Alerts 

are sent to administrators via the notification center 

built with WebSockets, ensuring instant awareness 

of threats. MongoDB stores request logs, while 

Express middleware intercepts and logs potential 

attacks. Integration with global threat databases (e.g., 

Open Threat Exchange) ensures that blacklists stay 

updated in real time. 

 

Fig. 1: Architecture diagram of Web Gateway 

 

4. Intelligent Log Storage and AI-Based Threat 

Detection (MongoDB): 

All system activities, including login attempts, 

failed authentications, and detected anomalies, are 

logged into MongoDB. The system performs trend 

analysis and generates predictive insights. AI models 

analyze logs to identify emerging threats, enabling 

preemptive defense updates. The system also 

supports querying historical attack patterns for 

forensic investigations and compliance reviews.  

5. Scalable, Proactive Defense System for 

Modern Applications: 

This Secure Web Gateway goes beyond static rule 

enforcement by incorporating intelligent learning, 

real-time monitoring, and dynamic configuration. Its 

MERN-based architecture ensures high performance, 

modularity, and ease of deployment across cloud and 
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on-premise environments. The system delivers a 

comprehensive, proactive shield against threats—

empowering developers, administrators, and 

businesses to maintain a hardened web presence in 

an increasingly hostile digital landscape. 

 

VI.     OUTPUT 

The Secure Web Gateway (SWG) delivers robust 

outputs aimed at enhancing visibility, control, and 

protection over web application traffic. By 

combining real-time monitoring, advanced rule 

enforcement, and interactive visual dashboards, the 

platform empowers administrators to proactively 

detect, analyze, and respond to security threats. All 

outputs are designed to be both technically 

comprehensive and user-friendly, supporting data-

driven security management. 

 

1. Real-Time Traffic Visualization and Request 

Logs: 

Administrators gain access to a responsive, real-

time log viewer that visualizes incoming traffic 

patterns across the application. Each log entry 

includes: 

- Request path and HTTP method   

- Source IP and geolocation   

- Threat classification (e.g., SQL injection attempt, 

XSS)   

- Rule violation or anomaly reason   

These logs are fetched from MongoDB using 

Express APIs and displayed in sortable tables and 

line graphs using Chart.js, providing immediate 

insights into malicious traffic attempts and 

suspicious activity spikes. 

 

2. Interactive Threat Detection Summary: 

The SWG interface includes an interactive 

summary panel that displays: 

- Total number of blocked requests   

- Categories of threats detected (e.g., brute-force, 

malformed payloads)   

- Top flagged IPs and endpoints under attack   

 

Bar charts and pie graphs visually represent the 

threat landscape, enabling security teams to identify 

and respond to vulnerabilities swiftly. 

 

 

 
 
                    Fig. 2: Web Firewall Interface 

 

3. Security Rule Enforcement Feedback: 

Each time a request is blocked or flagged by the 

firewall, the platform logs the rule triggered, the 

source of the request, and the timestamp. This data is 

available in the admin panel and includes: 

- Rule ID and type (e.g., input sanitization, rate 

limit)   

- Affected API or route   

- Recommended action (e.g., block IP, adjust 

threshold)   

Fig.  3: Web Firewall Interface 

MongoDB stores this data for long-term analysis, 

while Express delivers it through secured admin 

routes for audit trail tracking. 
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4. Email Alerts and Incident Notifications: 

In the event of high-risk activity or attempted 

breach, the system sends automated alert emails 

using NodeMailer. These alerts summarize: 

- Time of detection   

- Type of threat   

- Actions automatically taken by the system   

- Suggestions for further hardening   

  

5. Role-Based Access Reports and Audit Trails: 

The SWG tracks all user activities—especially 

those related to rule configuration and access control. 

Outputs include: 

- User roles and last login activity   

- Logs of changes made to rule sets or access 

permissions   

- Suspicious admin activity. 

This information is displayed in both the user and 

admin dashboards, enabling compliance with 

internal policies and external regulations. 

 

VII. CONCLUSIONS 

The Secure Web Gateway (SWG) built using the 

MERN stack presents a modern and proactive 

approach to web application security. By integrating 

real-time threat detection, dynamic rule enforcement, 

and interactive monitoring dashboards, the system 

strengthens application resilience while providing 

administrators with clear visibility and control over 

web traffic. 

1. Proactive Threat Prevention and Mitigation: 

The SWG effectively blocks malicious 

activities—such as SQL injection, XSS, brute-force 

attempts, and payload-based threats—before they 

can compromise the application. Its rule-driven 

architecture ensures threats are intercepted in real-

time, enhancing defense mechanisms far beyond 

traditional reactive security approaches. 

2. Informed Security Decision-Making Through 

Analytics: 

With continuous monitoring and interactive 

dashboards, administrators can visualize key 

security trends, high-risk endpoints, and repeated 

attack sources. These insights support data-driven 

policy updates and foster better decision-making in 

managing application vulnerabilities and user access 

control. 

3. Scalable, High-Performance Backend: 

Built with Node.js, Express.js, and MongoDB, the 

SWG infrastructure delivers low-latency threat 

processing, real-time logging, and scalable data 

handling. It is capable of adapting to increasing 

application traffic while maintaining security 

integrity and operational performance. 

4. User-Centric and Interactive Interface: 

The system features a user-friendly admin 

interface with real-time logs, charts, and rule 

configuration panels. Administrators and developers 

can manage policies, review incident reports, and 

track user activity with minimal friction, making 

complex security tasks more accessible and efficient.  

 

5. Contribution to Web Application Security and 

Compliance: 

By centralizing web application security within an 

intelligent gateway, the system significantly reduces 

the risk of data breaches and compliance violations. 

It empowers organizations to maintain high 

standards of cyber-security hygiene, encourages best 

practices in secure development, and supports audit-

readiness for regulatory frameworks such as GDPR 

and PCI-DSS. 
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