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Abstract 

Network security threats are ever-evolving, demanding robust intrusion detection systems (IDS) to safeguard 

critical infrastructure. Traditional IDS solutions can be complex to configure and maintain, hindering their 

widespread adoption. This paper explores the concept of plug-and-play IDS models, emphasizing their key 

benefits in bolstering network security. We will discuss the advantages of plug-and-play models in terms of 

ease of deployment, enhanced security posture, and resistance to piracy. 

Introduction 

The relentless rise of cyberattacks necessitates robust security measures to protect sensitive data and critical 

systems. Intrusion detection systems (IDS) play a pivotal role in this defense strategy by monitoring network 

traffic and identifying malicious activity. However, traditional IDS solutions often require extensive 

configuration and specialized knowledge, limiting their accessibility to smaller organizations and non-technical 

users. 

This paper proposes the concept of plug-and-play IDS models as a potential solution to bridge the gap in user-

friendliness. These models prioritize ease of deployment and operation, making them readily accessible to a 

wider audience. 

Benefits of Plug-and-Play IDS Models 

Plug-and-play IDS models offer several key advantages over traditional systems: 

 Ease of Deployment: These models are designed for straightforward installation and configuration, 

requiring minimal technical expertise. This simplifies the process for users without extensive security 

backgrounds, enabling rapid deployment and improved security posture. 

 Enhanced Security: By streamlining the deployment process, plug-and-play models encourage wider 

adoption of IDS solutions. This increases the overall security landscape by protecting a broader range of 

networks from potential threats. Early detection of intrusions allows for faster response times, minimizing 

potential damage and data breaches. 

 Difficulty in Piracy: The inherent simplicity of plug-and-play models makes them less susceptible to piracy 

compared to complex, customizable IDS solutions. The pre-configured nature of these models reduces the value 

of unauthorized copies, as they offer limited functionality for malicious actors. Additionally, the ease of 

deployment discourages piracy, as legitimate users can readily acquire and deploy the solution. 

Challenges and Considerations 

While plug-and-play models offer significant advantages, they also come with certain limitations: 
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 Customization: Plug-and-play models may sacrifice some level of customization compared to traditional 

IDS solutions. This might be a concern for organizations with very specific network environments or security 

requirements. 

 False Positives: Pre-configured models might generate a higher rate of false positives initially. However, 

machine learning algorithms can be integrated to refine the detection accuracy over time. 

Achieving a Plug-and-Play IDS with Raspberry Pi Pico and DuckyScript 

While a fully functional, plug-and-play IDS is a complex system, a Raspberry Pi Pico with DuckyScript can be 

a starting point for a basic intrusion detection system offering limited functionality. Here's how it could be 

implemented: 

Components: 

 Raspberry Pi Pico: A low-cost, single-board computer with built-in USB capabilities. 

 DuckyScript: A scripting language for programming USB Rubber Ducky devices. (Raspberry Pi Pico can 

be programmed similarly) 

 Network Sniffer Library: A Python library like scapy to capture and analyze network traffic. 

Functionality:  

1. Passive Monitoring: The Raspberry Pi Pico with DuckyScript would act as a network sniffer, passively 

capturing incoming and outgoing network traffic on the connected network. 

2. Threat Detection: The DuckyScript can be programmed to identify basic patterns associated with malicious 

activity. This could include: 

 Excessive SYN packets (potential port scanning) 

 Traffic originating from suspicious IP addresses 

 Known malware signatures (limited capability) 

3. Alerting: Upon detecting suspicious activity, the DuckyScript can trigger pre-configured actions like: 

 Blinking LEDs on the Raspberry Pi Pico 

 Displaying a message on a connected monitor 

 Sending an email notification (requires additional setup) 

Limitations: 

 Limited Detection Capabilities: DuckyScript can only perform basic pattern matching. Advanced threat 

detection requires complex analysis beyond its capabilities. 

 False Positives: DuckyScript-based detection might generate false positives due to its reliance on simple 

patterns. 

 Evasion Techniques: Sophisticated malware can evade basic detection methods. 

Benefits (Limited): 

 Plug-and-Play (Partially): The Raspberry Pi Pico with pre-loaded DuckyScript can be considered partially 

plug-and-play, requiring minimal configuration. 

 Ease of Use: DuckyScript is relatively simple to learn compared to complex IDS configurations. 

 Low Cost: The hardware and software components are relatively inexpensive. 

Future Considerations: 

 Integration with cloud platforms for centralized monitoring and threat analysis. 

 Utilizing machine learning techniques for improved detection accuracy. 
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Conclusion 

Plug-and-play IDS models represent a promising advancement in network security. Their ease of use and 

simplified deployment make them accessible to a broader range of users, ultimately leading to a more secure 

cyber landscape. While some degree of customization might be sacrificed, the gains in accessibility and user-

friendliness offer significant benefits, especially for organizations with limited security expertise. As technology 

evolves, plug-and-play models are likely to play an increasingly crucial role in safeguarding networks against 

ever-present cyber threats. While a Raspberry Pi Pico with DuckyScript offers a basic starting point, it 

represents a limited solution for intrusion detection. More comprehensive IDS solutions are required for robust 

network security. However, this approach can serve as a stepping stone towards understanding network security 

principles and exploring more advanced techniques. 
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