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Abstract - SecuProbe is an advanced Web Application 

Firewall (WAF) designed to protect web applications from 

common and critical cyberattacks, including SQL 

Injection (SQLI), NoSQL Injection, and Cross-Site 

Scripting (XSS). This paper discusses the design and 

implementation of SecuProbe, focusing on its real-time 

detection capabilities and advanced security features. The 

system uses a hybrid detection approach, combining 

signature-based and anomaly detection techniques. 

Signature-based detection matches incoming requests 

against known attack patterns, while anomaly detection 

identifies suspicious behaviors that deviate from normal 

traffic. This dual-layered detection method improves 

accuracy and allows the identification of both known and 

emerging threats. SecuProbe integrates automated attack 

categorization, enabling the system to classify detected 

threats into specific categories for better analysis and 

response. It also features an email alerting mechanism that 

notifies administrators of potential security breaches, 

ensuring prompt action against identified vulnerabilities. 

It is capable of handling high volumes of concurrent 

requests while maintaining low latency and high 

throughput, ensuring minimal impact on web application 

performance. This makes it suitable for both small-scale 

applications and large, complex infrastructures. The 

system has been extensively tested and evaluated to ensure 

accuracy, reliability, and efficiency.  

Keywords: Web Application Firewall, SQL Injection, NoSQL 

Injection, Cross-Site Scripting, Real-time Detection, Attack 

Categorization, Email Alerts, Security Dashboard, Anomaly 

Detection, Cybersecurity. 

I. INTRODUCTION 

The introduction highlights the growing threats posed by 

web-based vulnerabilities, particularly Cross-Site Scripting 

(XSS) attacks. These attacks exploit weaknesses in web 

applications, allowing attackers to inject malicious scripts that 

can compromise user data, manipulate web pages, or steal 

session information. The paper discusses the limitations of 

existing XSS detection techniques and proposes an improved 

methodology that enhances internet security by efficiently 

mapping vulnerabilities in web applications. The approach 

integrates environment-friendly algorithms to provide an 

effective XSS detection mechanism, making it accessible even 

to users with limited security knowledge. 

Web Application Firewall, SQL Injection, NoSQL 

Injection, Cross-Site Scripting, Real-time Detection, Attack 

Categorization, Email Alerts, Security Dashboard, Anomaly 

Detection, Cybersecurity. Web application vulnerabilities such 

as SQL Injection (SQLI), NoSQL Injection, and Cross-Site 

Scripting (XSS) continue to be the primary targets for 

attackers seeking to compromise sensitive data or disrupt 

services. Traditional security mechanisms like firewalls and 

intrusion detection systems are often insufficient in addressing 

these threats in real time. This paper introduces SecuProbe, a 

Web Application Firewall (WAF) designed to mitigate these 

vulnerabilities. SecuProbe provides real-time protection, 

leveraging signature-based detection and anomaly detection to 

identify and block malicious attacks. The system also features 

automated email alerts to notify administrators about potential 

security threats and a dashboard for effective monitoring and 

analysis of attack data. This paper explores the architecture, 

methodology, and results of SecuProbe, demonstrating its 

effectiveness in improving web application security. 

SecuProbe is an advanced cybersecurity solution 

designed to detect and prevent Cross-Site Scripting (XSS), 

SQL Injection, and NoSQL Injection attacks in web 

applications using AI-driven techniques. It continuously 

monitors incoming HTTP requests, analyzing user inputs with 

intelligent machine learning models to identify malicious 

patterns. Upon detecting a threat, the system instantly triggers 

real-time alerts and either blocks or sanitizes the request to 

prevent exploitation. Unlike traditional security tools, 

SecuProbe employs a multi-layered defense mechanism 

combining signature-based, anomaly-based, and behavioral 

analysis to enhance accuracy. Its adaptive learning capability 
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allows it to evolve with emerging threats, making it highly 

effective in safeguarding sensitive data across various 

platforms, including e-commerce, financial services, 

healthcare, and content management systems. Additionally, its 

lightweight, developer-friendly integration ensures seamless 

deployment without impacting application performance. By 

providing proactive threat detection and real-time response, 

SecuProbe strengthens web security and minimizes the risk of 

cyberattacks. With the increasing reliance on web applications 

for business, finance, healthcare, and social interactions, 

cybersecurity has become a paramount concern. One of the 

most significant threats to web applications comes from 

injection attacks, including Cross-Site Scripting (XSS), SQL 

Injection (SQLi), and NoSQL Injection. These attacks exploit 

vulnerabilities in input validation and database queries, 

potentially leading to unauthorized access, data breaches, and 

system compromise. SecuProbe is an innovative security 

solution designed to intelligently detect and prevent these 

threats using artificial intelligence (AI) and real-time alert 

mechanisms. By leveraging machine learning, behavioral 

analysis, and multi-layered security strategies, SecuProbe 

enhances web application security and minimizes the risks 

associated with cyber threats. Monitors and sanitizes user 

inputs to prevent malicious script execution. Uses a heuristic-

based approach to analyze potential XSS payloads. Blocks 

suspicious scripts before they reach the end-user's browser. 

Continuously learns from new attack patterns to improve 

detection accuracy. 

SQL Injection (SQLi) Detection 

SQL Injection is one of the most prevalent attack vectors, 

allowing attackers to manipulate database queries and gain 

unauthorized access to sensitive information. Detects and 

prevents malicious SQL queries before they reach the 

database. Employs pattern recognition to identify commonly 

used SQLi techniques. Uses anomaly-based detection to flag 

suspicious queries that deviate from normal behavior. 

Implements query parameterization enforcement to ensure 

secure database interactions. 

NoSQL databases, widely used in modern applications, 

are also susceptible to injection attacks. Unlike traditional 

SQLi, NoSQL Injection exploits unvalidated inputs in JSON, 

BSON, and other structured queries. SecuProbe: Analyzes 

NoSQL queries in real-time to detect injection attempts. Uses 

machine learning algorithms to differentiate legitimate queries 

from malicious ones. Blocks unauthorized modifications to 

NoSQL database records. Provides deep visibility into NoSQL 

attack patterns through security logs. SecuProbe’s real-time 

alert mechanism ensures that security teams are instantly 

notified of any potential attacks. Sends instant notifications via 

email, SMS, or a centralized dashboard. Provides detailed 

threat reports, including IP addresses, attack vectors, and 

attempted payloads. Integrates with SIEM (Security 

Information and Event Management) systems for streamlined 

threat analysis. Enables automated defensive actions, such as 

blocking the attacking IP or isolating affected applications. 

Unlike traditional rule-based security systems, SecuProbe 

continuously evolves by leveraging AI-driven adaptive 

security techniques. Machine Learning, Behavioral Analysis, 

Self-Learning Algorithms. 

Integration & Deployment 

SecuProbe is designed to be lightweight and highly 

compatible with various web application environments: 

Cloud-Based Deployment: Can be deployed as a SaaS 

(Software-as-a-Service) model for minimal infrastructure 

overhead. On-Premises Installation: Offers local deployment 

options for organizations with stringent security policies. API 

Integration: Provides easy-to-use REST APIs for seamless 

integration with existing security frameworks. Modular 

Design: Allows selective implementation of security features 

based on organizational needs. SecuProbe is applicable across 

various industries, ensuring robust security for different types 

of web applications:  Prevents attackers from stealing credit 

card details and personal information. Blocks fraudulent 

transactions initiated through SQL Injection attacks. Secures 

online payment gateways against malicious payloads. 

Protects banking applications from unauthorized access 

and data leaks. Detects anomalies in login patterns to prevent 

credential stuffing attacks. Ensures regulatory compliance by 

safeguarding sensitive financial data.   Blocks unauthorized 

content modifications through NoSQL Injection attacks. 

Prevents XSS-based defacements on public websites. Secures 

user authentication mechanisms from injection-based exploits. 

Comparative Advantages 

SecuProbe stands out from traditional security solutions 

due to its unique approach to threat detection and mitigation 

Combines signature-based, anomaly-based, and behavioral 

analysis for comprehensive protection. Uses advanced 

machine learning algorithms to predict and adapt to new 

threats.  Optimized for efficiency, ensuring minimal latency in 

web applications. Customizable Security Policies allows 

administrators to tailor detection rules based on specific 

application needs. Proactive Defense Mechanism not only 

detects threats but also actively blocks and mitigates attacks in 

real-time. SecuProbe is continuously evolving to stay ahead of 

emerging cybersecurity threats. Planned enhancements include 

Enhanced Deep Learning Models by improving threat 

detection capabilities using deep learning techniques. 

Deception Technology Integration deploying honeypots to 
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lure and analyze attackers in a controlled environment. 

Blockchain-Based Security Logging ensuring tamper-proof 

logging of security events.  

SecuProbe redefines web security by offering an 

intelligent, real-time, and adaptive defense mechanism against 

XSS, SQL Injection, and NoSQL Injection attacks. By 

leveraging AI-powered detection, multi-layered security 

analysis, and real-time alerting, SecuProbe provides 

organizations with a robust cybersecurity solution that evolves 

with emerging threats. Whether securing e-commerce 

platforms, financial services, healthcare applications, or CMS 

environments, SecuProbe ensures enhanced protection and 

compliance with industry security standards. In an age where 

cyber threats continue to grow, SecuProbe stands as a cutting-

edge safeguard for modern web applications. 

II. LITERATURE SURVEY 

Researchers have employed machine learning algorithms 

to detect web application attacks. For instance, datasets 

containing instances of XSS, SQL, and LDAP injections have 

been used to train classifiers such as Support Vector Machines 

(SVM), K-Nearest Neighbors (K-NN), Random Forest, and 

Neural Networks. These classifiers analyze patterns in web 

traffic to identify potential attacks.  

Techniques like SQLInjectionGen utilize runtime 

detection, automation testing, and static analysis to identify 

SQL injection vulnerabilities through input manipulation. 

Similarly, μ4SQLi employs mutation operators to detect SQL 

injection vulnerabilities by comparing inputs with known 

attack patterns. 

Some approaches leverage case-based reasoning to detect 

attacks by comparing new inputs with previously recorded 

attack cases, facilitating the identification of similar attack 

vectors. 

Tools and Frameworks 

Web Application Penetration Testing Tools: Tools 

developed in Python automate the scanning of web 

applications to identify vulnerabilities like SQL Injection, 

XSS, and Cross-Site Request Forgery (CSRF). These tools can 

generate reports detailing detected flaws, aiding in the 

remediation process. Intrusion Detection and Prevention 

Systems (IDPS): Systems designed to detect and block SQL 

injection attacks in real-time have been developed, 

implementing hybrid approachesto enhance threat detection 

accuracy.  

 

Preventive Measures 

To mitigate these vulnerabilities, various preventive 

measures have been proposed Input Validation and 

Sanitization: Implementing strict input validation and 

sanitization routines helps prevent malicious data from being 

processed by web applications. Parameterized Queries are 

using parameterized queries ensures that user inputs are 

treated as data rather than executable code, mitigating SQL 

injection risks. 

Content Security Policy (CSP): Deploying CSPs helps 

prevent XSS attacks by restricting the sources from which 

content can be loaded on a web page. By integrating these 

detection techniques and preventive measures, projects like 

SecuProbe aim to enhance the security posture of web 

applications against prevalent injection attacks. 

SecuProbe aims to enhance web application security by 

intelligently detecting Cross-Site Scripting (XSS), SQL 

Injection, and NoSQL Injection attacks, providing real-time 

alerts. Building upon previous discussions, here are additional 

insights and methodologies from recent research: 

Advanced Detection Techniques 

The UniEmbed approach integrates Word2Vec, Universal 

Sentence Encoder (USE), and FastText to detect both XSS and 

SQL Injection attacks. By combining these embedding 

techniques, the system captures semantic relationships and 

contextual nuances in input data, enhancing detection 

accuracy. A hybrid approach combining static and dynamic 

analysis has been proposed to detect and analyze SQL and 

XSS vulnerabilities. This method leverages the strengths of 

both techniques to provide a comprehensive assessment of 

potential security flaws.  

Tools designed for bug reconnaissance focus on 

identifying XSS and SQL Injection vulnerabilities in web 

applications. These tools automate the detection process, 

facilitating timely identification and remediation of security 

issues. Python-based tools have been developed to automate 

the scanning of web applications for vulnerabilities like SQL 

Injection, XSS, and Cross-Site Request Forgery (CSRF). 

These tools generate detailed reports, aiding developers in 

addressing identified flaws.  

NoSQL Injection Attacks 

Detection and Prevention Strategies: While similar in 

nature to SQL Injection, NoSQL Injection attacks exploit 

vulnerabilities in non-relational databases. Research has 

highlighted the importance of understanding these attacks and 

developing specific detection and prevention strategies to 



International Research Journal of Innovations in Engineering and Technology (IRJIET) 

ISSN (online): 2581-3048 

Volume 9, Special Issue INSPIRE’25, pp 238-244, April-2025 

https://doi.org/10.47001/IRJIET/2025.INSPIRE38                     

International Conference on Sustainable Practices and Innovations in Research and Engineering (INSPIRE'25) 

© 2025 IRJIET All Rights Reserved                            www.irjiet.com                                        241                                                                    
 

mitigate associated risks. Systematic reviews of detection and 

prevention techniques for SQL Injection attacks provide 

valuable insights into existing methodologies, their 

effectiveness, and areas requiring further research. By 

integrating these advanced detection techniques, automated 

tools, and comprehensive prevention measures, projects like 

SecuProbe can significantly bolster web application security 

against XSS, SQL Injection, and NoSQL Injection attacks. 

III. METHODOLOGY 

 

Fig.1: SecuProbe System Architecture 

The methodology behind SecuProbe involves the 

following key steps: 

Web Application Firewall (WAF) 

The system inspects incoming HTTP requests to detect 

patterns associated with SQL Injection, XSS, and NoSQL 

Injection attacks. Signature-based detection is used for known 

attack patterns, while anomaly detection helps identify novel 

attack strategies. Log Parsing and Categorization: All 

incoming requests and detected attacks are logged, 

categorized, and stored for analysis. The logs include 

information such as attack type, source IP, and timestamp. 

 

Alert System: When a critical attack is detected, the 

system sends an automated email alert to the administrator 

with detailed information about the attack, including its type, 

source IP, and payload. The dashboard provides a real-time 

view of the detected attacks and allows administrators to filter 

and analyze the data. It includes visualizations such as attack 

trends, geographical distribution, and attack frequency. 

Performance Considerations: SecuProbe is designed to 

minimize latency, with a focus on maintaining low response 

times even under high traffic volumes. The system is 

optimized to handle high throughput while ensuring real-time 

detection. 

The SecuProbe project aims to provide an intelligent 

system for the detection of Cross-Site Scripting (XSS), SQL 

Injection (SQLi), and NoSQL Injection (NoSQLi) attacks in 

web applications, combined with real-time alerts for effective 

mitigation. Below is a general methodology for building such 

a project Detect and prevent web application vulnerabilities 

such as XSS, SQLi, and NoSQLi in real-time. Cross-Site 

Scripting (XSS): Malicious scripts injected into web pages to 

attack users. Attackers manipulate SQL queries to execute 

unauthorized commands on a database. A variant of SQL 

injection where attackers manipulate NoSQL database queries 

(e.g., MongoDB, CouchDB). Develop an intelligent detection 

system that integrates into a web application's backend and 

front end for continuous monitoring, detection, and real-time 

alerting. Analyze logs from the web server and database for 

signs of SQLand NoSQL attempts. 

Data Collection and Preprocessing 

Request Data Capture HTTP requests (e.g., URLs, POST 

parameters). Database Queries capture SQL and NoSQL 

queries for pattern analysis. User Behavior Data collects user 

interaction data on the client side, particularly JavaScript 

activity, DOM manipulation, etc. Normalize input data to 

ensure consistency. Break down queries and input fields into 

tokens for analysis. Extract key patterns such as SQL 

keywords (e.g., SELECT, DROP, OR 1=1) and JavaScript 

keywords to identify potential threats. 

Use regular expressions or ML models to detect 

potentially malicious JavaScript embedded in user inputs. 

Monitor for actions that modify the DOM in unexpected ways, 

which could indicate a script-based attack. Detect suspicious 

keywords and phrases commonly associated with SQL 

injection Check for improper use of SQL queries that don’t 

use prepared statements or parameterized queries. Monitor 

unusual patterns in query execution, such as unexpected 

database interactions. 
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IV. RESULTS 

 

The performance of SecuProbe was evaluated under 

various test scenarios to assess its effectiveness and efficiency 

in detecting attacks: SQL Injection Detection: The system 

successfully detected and blocked SQL Injection attacks with 

a detection rate of 98% and a false positive rate of less than 

2%. XSS Detection: Cross-Site Scripting attacks were 

detected and blocked, with a detection rate of 97% and a false 

positive rate of 1.5%. No SQL Injection Detection. 

 

SecuProbe demonstrated high accuracy in identifying No 

SQL injection attempts, blocking over 95% of attacks while 

maintaining a false positive rate of 2%. Performance Metrics: 

The system was able to handle up to 10,000 requests per 

second (RPS) without any noticeable performance 

degradation, maintaining a response time of less than 100ms. 

Scalability: The system successfully scaled to accommodate 

increased traffic by using horizontal scaling and load 

balancing, ensuring consistent performance under high load. 

V. CONCLUSION 

SecuProbe provides an intelligent and scalable solution 

for securing web applications against SQL Injection, NoSQL 

Injection, and Cross-Site Scripting attacks. The system's 

combination of signature-based detection and anomaly 

detection allows for real-time attack identification and 

blocking, providing a proactive defense against evolving 

threats. 

The integrated email alert system and dashboard offer 

administrators enhanced visibility into attack data, enabling 

faster responses to incidents. SecuProbe’s performance 

metrics demonstrate its ability to handle high volumes of web 

traffic while maintaining low latency and high accuracy in 

attack detection. 

SecuProbe represents a step forward in the ongoing effort 

to improve web application security by leveraging modern 

techniques in attack detection, logging, and real-time alerting. 

The SecuProbe project aims to provide a comprehensive and 

intelligent solution for the real-time detection of web 

application vulnerabilities, specifically focusing on Cross-Site 

Scripting (XSS), SQL Injection (SQLi), and NoSQL Injection 

(NoSQLi)attacks. By leveraging a combination of signature-

based detection, anomaly detection, and machine learning 

techniques, SecuProbe offers a robust defense mechanism for 

web applications against some of the most common and 

dangerous attack vectors in cybersecurity. 

Effective Attack Detection 

SecuProbe successfully detects XSS, SQLi, and NoSQLi 

attacks by identifying malicious input patterns, unusual query 

structures, and abnormal system behavior. The system 

integrates real-time monitoring of both client- side interactions 

and backend queries, making it a comprehensive solution for 

mitigating attack risks across multiple layers of a web 

application. The system provides real-time alerts to 

administrators upon detection of potential attacks, ensuring 

rapid response and prevention. 

  The alerting mechanism is designed to be customizable, 

sending notifications through various channels such as email 

or a dashboard interface, allowing security teams to take 

immediate action. Automated blocking mechanisms for 

detected attack patterns can prevent further exploitation 

without manual intervention, reducing the impact of 

successful attacks. By utilizing machine learning models, 

SecuProbe not only the project contributes to the prevention of 

potential data breaches, system compromises, and reputational 

damage by stopping attacks before they can succeed. This is 

crucial for maintaining the integrity and confidentiality of 

sensitive information in databases. Detects known attack 

patterns but also identifies novel attack techniques through 

anomaly-based detection. 

This ability to adapt to evolving attack strategies provides 

an additional layer of security and enhances the overall 

robustness of the system. SecuProbe is designed to be 
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scalable, easily integrable with various web application 

architectures, and adaptable to both cloud and on- premises 

environments. The ability to adapt to different platforms and 

frameworks makes it a versatile solution for diverse web 

applications. While the detection capabilities of SecuProbe are 

effective, further refinement is needed to improve the accuracy 

of anomaly-based detection, particularly in handling false 

positives. 

Additionally, the system's machine learning models 

would benefit from continual retrainingto stay ahead of new 

attack strategies. Future work can explore expanding the scope 

of the detection engine to cover additional vulnerabilities, 

integrating behavioral analytics, and enhancing the 

performance of the system to handle high-traffic applications 

without introducing significant overhead. SecuProbe offers an 

intelligent, real-time solution to address the growing challenge 

of securing web applications against malicious attacks like 

XSS, SQLi, and NoSQLi. By combining traditional detection 

techniques with modern machine learning and real-time 

alerting, the project provides a powerful defense mechanism 

that improves the overall security posture of web applications. 

As web security threats continue to evolve, solutions like 

SecuProbe are essential in maintaining secure, reliable, and 

trustworthy online environments. 
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