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Abstract — With the expanding dissemination of Distributed 

Denial of Service (DDoS) attacks, network security has 
become a critical concern for organizations and individuals. 

This paper presents an automated approach to detect, analyze, 

and alleviate DDoS attacks in real-time network traffic 

monitoring. The proposed system, implemented using Flask 

and Scapy, identifies suspicious IP addresses, detects high 

packet transmission rates indicative of DoS attacks, and 

dynamically blocks malicious sources through firewall rules. 

Additionally, it incorporates an email alert mechanism to 

notify administrators of potential threats. The system operates 

in a multi-threaded environment to ensure continuous 

monitoring without blocking execution. This research 

highlights the effectiveness of real-time network traffic 
analysis in proactively mitigating DDoS attacks and securing 

network infrastructure. Experimental results demonstrate the 

system’s capability to detect malicious traffic and respond 

promptly to threats, minimizing network downtime and 

improving overall security. 
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I. INTRODUCTION 

In today's digital realm, the security of network 

infrastructures is increasingly threatened by Distributed 

Denial of Service (DDoS) attacks. These attacks aim to 

shatter a network, service, or server by engulfing it with 
excessive traffic, portrait it unavailable to legitimate users. 

With the ubiquity of cloud computing, IoT devices, and high-

speed internet, attackers have found more sophisticated ways 

to exploit vulnerabilities and launch large-scale DDoS 

attacks. This has led to severe financial losses, data breaches, 

and service disruptions for organizations worldwide. 

Therefore, developing an effective and automated mechanism 

for DDoS attack detection, prevention, and mitigation is 

essential for maintaining network stability and security. 

This research presents a real-time approach to 

securing networks using automated DDoS attack detection 
and analysis. The system is built using Flask and Scapy, 

enabling continuous monitoring of network traffic. By 

analyzing incoming packets, the system identifies suspicious 

IP addresses and detects anomalies in traffic patterns, such as 

a sudden surge in packets per second. When an IP exceeds a 

predefined threshold, it is flagged as a potential attacker and 

dynamically blocked using firewall rules. The system also 

integrates an email alert mechanism, notifying administrators 

immediately when a threat is detected 

Unlike traditional security solutions that rely on 

predefined attack signatures, this system uses real-time 

packet analysis and threshold-based anomaly detection, 
making it more adaptable to evolving threats. Furthermore, 

the implementation of multi-threading ensures that network 

monitoring and attack mitigation occur without interrupting 
other system functions. The research highlights the 

effectiveness of this approach in minimizing network 

downtime, reducing false positives, and enhancing security 

through proactive threat response. 

This research uncovers the field of network security 

by providing a scalable, efficient, and automated solution for 

real-time DDoS attack prevention and analysis, ensuring a 

more resilient and secure digital ecosystem. 

II. LITERATURE REVIEW 

[1] P. Singh, et al., "Detecting DDoS Attacks Using Machine 

Learning Approaches," Journal of Network and Computer 

Applications, vol. 45, pp. 1-12, 2020.  Summary: This paper 

investigates the use of machine learning algorithms for 

detecting Distributed Denial of Service (DDoS) attacks. 

Techniques like Support Vector Machines (SVM), Random 

Forest, and Neural Networks are evaluated based on their 

ability to distinguish network traffic and identify potential 

DDoS threats. The study emphasizes the significance of 

feature selection, using metrics such as packet rate and flow 
size to distinguish between legitimate and malicious traffic. 

Results show that machine learning-based detection methods 

can achieve high accuracy and adapt to evolving attack 

patterns. The authors highlight the need for ongoing training 

to address the dynamic nature of DDoS threats. 

[2] R. K. Gupta, et al., "A Survey of DDoS Attack 

Prevention Techniques in Cloud Environments," 

International Journal of Computer Science and Network 

Security, vol. 19, no. 5, pp. 34-45, 2019.  Summary: This 

paper provides a comprehensive overview of strategies to 

prevent DDoS attacks in cloud environments. It categorizes 

prevention techniques into resource management, traffic 
filtering, and anomaly detection. The study highlights the use 

of rate-limiting and auto-scaling mechanisms to mitigate 

resource exhaustion, as well as the role of intrusion 

prevention systems (IPS) in blocking malicious traffic. The 

authors also discuss the challenges of securing cloud services 

due to their shared and dynamic nature. The paper concludes 

by advocating for integrated solutions that combine multiple 

techniques to enhance cloud security against DDoS attacks. 

[3] T. Ali and M. Ahmed, "IP-Based DDoS Attack 

Detection and Mitigation Using SDN," IEEE Transactions on 

Network and Service Management, vol. 16, no. 3, pp. 245-
258, 2020.   

Summary: This study investigates how Software-

Defined Networking (SDN) can be leveraged to detect and 

mitigate DDoS attacks based on IP analysis. The proposed 

system monitors network traffic instantaneously and uses 

flow statistics to identify abnormal patterns indicative of a 

DDoS attack. Once detected, the SDN controller dynamically 

reconfigures network rules to isolate and block malicious IPs. 

Experimental results establish the effectiveness of this 



Securing Network using DDOS Attack Prevention and Analysis 

 (IJSRD/Vol. 13/Issue 2/2025/008) 

 

 All rights reserved by www.ijsrd.com 31 

approach in minimizing downtime and reducing false 
positives. The authors suggest that SDN provides a flexible 

and scalable solution for real-time DDoS prevention. 

[4] Y. Zhang, et al., "Blockchain-Based DDoS 

Attack Mitigation Framework," IEEE Transactions on 

Industrial Informatics, vol. 16, no. 1, pp. 101-110, 2020.  

Summary: This paper introduces a novel framework that uses 

blockchain technology to prevent DDoS attacks. The 

framework creates a decentralized trust network where 

participating nodes validate and filter traffic based on 

cryptographic signatures. The study discusses how 

blockchain can improve transparency and traceability, 

making it harder for attackers to spoof IP addresses or 
overwhelm specific nodes. The authors present a case study 

in which the blockchain-based system effectively mitigated a 

simulated DDoS attack while maintaining low latency. The 

paper highlights the potential of integrating blockchain with 

existing security measures for robust DDoS prevention. 

[5] K. Patel, et al., "Anomaly-Based DDoS 

Detection Using Deep Learning," Journal of Information 

Security and Applications, vol. 50, pp. 105-118, 2020.  

Summary: This research focuses on using deep learning 

techniques, specifically convolutional and recurrent neural 

networks, for anomaly-based DDoS detection. The proposed 
model analyzes packet-level features and identifies 

divergences from normal traffic patterns. The paper details 

the training process using a labeled dataset of network traffic 

and evaluates the model's performance on real-world attack 

scenarios. Results indicate that deep learning approaches 

outperform traditional methods in terms of detection accuracy 

and adaptability. The authors conclude that deep learning 

provides a powerful tool for proactive DDoS defense, 

especially in high-speed networks. 

III. PROPOSED METHODOLOGY 

The proposed methodology focuses on real-time detection, 

analysis, and prevention of DDoS attacks using network 

traffic monitoring. The system is implemented using Flask for 

the web interface and Scapy for packet analysis, ensuring 

efficient detection of malicious activities. The methodology 

consists of four key components: traffic monitoring, anomaly 

detection, IP blacklisting, and alerting mechanisms. 

A. Traffic Monitoring: 

The system continuously captures incoming network packets 

using Scapy. It filters packets based on IP addresses and 

monitors traffic flow in real time to detect unusual patterns. 

B. Anomaly Detection: 

The system employs a threshold-based approach to identify 

potential DDoS attacks. If the number of packets from a 

single source exceeds a predefined limit (e.g., 100 packets per 

second), the system flags it as a suspicious activity. 

C. IP Blacklisting and Blocking: 

When a malicious IP is detected, it is dynamically blocked 

using Windows firewall rules (netsh) or Linux iptables, 

preventing further access to the network. This ensures quick 

mitigation of ongoing attacks. 

D. Automated Alerts: 

To enhance security awareness, an email notification system 

is integrated using yagmail. Whenever an attack is detected, 

administrators receive real-time alerts, enabling immediate 

action. 

This methodology ensures a lightweight, scalable, 

and real-time solution for DDoS attack mitigation. Unlike 
traditional rule-based security mechanisms, this approach 

dynamically adapts to emerging threats, providing proactive 

protection against network intrusions. The proposed system 

effectively minimizes network downtime, reduces false 

positives, and enhances overall cybersecurity resilience. 

IV. WORKING 

The proposed system operates in real time to detect, analyze, 

and mitigate DDoS attacks by continuously monitoring 
network traffic. The implementation is built using Flask for 

the web interface and Scapy for packet capture and analysis. 

When the system starts, it listens to incoming network 

packets, filtering and extracting relevant information such as 

source IP addresses and packet rates. A predefined threshold 

is set to identify abnormal traffic behavior, ensuring that any 

IP exceeding the limit (e.g., 100 packets per second) is 

flagged as suspicious. 

Once a potential attack is detected, the system 

dynamically updates firewall rules to block the malicious IP 

address. This prevents further access to the network, 
mitigating the attack in real time. The firewall configuration 

is handled using Windows netsh commands or Linux iptables, 

depending on the deployment environment. To enhance 

security awareness, an email alert is immediately sent to the 

administrator using the yagmail library, providing details of 

the suspicious activity.  

 
Fig. 1: Web Interface DDOS Network Monitoring 

Configuration 
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Fig. 2: Web Interface DDOS Output Mail 
Additionally, the system maintains a list of trusted 

IPs to prevent false positives, ensuring that legitimate users 

are not mistakenly blocked. The combination of real-time 

traffic analysis, threshold-based detection, and automated 

blocking allows the system to provide an efficient and 

scalable defense against evolving DDoS threats. Unlike 

traditional signature-based security solutions, this approach 

adapts dynamically, offering proactive protection against 

network intrusions. The lightweight architecture ensures 

minimal impact on system performance while effectively 

securing the network from cyber threats. 

V. CONCLUSION 

The proposed system effectively enhances network security 

by providing a real-time DDoS attack detection and 

prevention mechanism. By leveraging Flask for the web 

interface and Scapy for packet analysis, the system 

continuously monitors network traffic, detects anomalies, and 

dynamically blocks malicious IPs using firewall rules. The 

integration of an automated email alert system ensures that 
administrators are notified immediately, enabling swift 

response to potential threats. Unlike traditional security 

mechanisms, this approach adapts dynamically to evolving 

cyber threats, ensuring proactive mitigation of network 

intrusions. The lightweight and scalable nature of the system 

makes it suitable for deployment in various network 

environments, including enterprises and cloud 

infrastructures.  

For future enhancements, machine learning 

algorithms can be integrated to enhance the accuracy of 

anomaly detection and reduce false positives. Additionally, 

support for distributed deployments using cloud-based 
monitoring can enhance scalability and performance. 

Expanding the system to detect multi-vector attacks and 

implementing real-time log analysis with AI-based threat 

intelligence will further strengthen its capabilities. 

Integration with Security Information and Event 

Management (SIEM) systems can also provide deeper 

insights into attack patterns. With continuous improvements, 

this system can evolve into a comprehensive cybersecurity 

solution for mitigating DDoS attacks efficiently. 
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