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Introduction:

This project, titled "Smart Intrusion Detection System," has been submitted as part
of the graduation requirements at Delta Higher Institute for Science & Technology.
This milestone is the culmination of years of study, hands-on experience, and a deep
commitment to technical excellence, innovation, and teamwork, The objective of this
project is to design and implement an intelligent security solution capable of
detecting and responding to unauthorized access attempts within modern digital
infrastructures. The system's integration of state-of-the-art technologies is designed
to facilitate real-time monitoring, the identification of anomalies, and the mitigation
of threats with high precision and efficiency.

This project encompasses a variety of technical disciplines, including:

e The field of Network Engineering encompasses the construction and
fortification of infrastructural frameworks, with a focus on ensuring their
security and resilience.

e The field of cybersecurity encompasses the application of threat analysis,
incident response, and security protocols.

e The field of Artificial Intelligence (AI) and Machine Learning (ML) aims to
facilitate intelligent behavior through the identification of anomalies and the
implementation of automated decision-making processes.

e The system administrator's primary responsibility is the management of the
core servers, with the objective of ensuring operational continuity.

e The objective of the Software Development initiative is to develop the system
interface and central control dashboard.

The team's interdisciplinary approach has facilitated the transformation of
theoretical knowledge into a practical, real-world application. This endeavor has not
only augmented our technical expertise but also fortified our problem-solving,
collaboration, and perseverance skills—essential qualities for any aspiring
professional navigating the rapidly evolving tech landscape.

We would like to express our profound gratitude to our supervisor, ****** js owed
to our profound gratitude for his constant guidance and support, and the project's
success would not have been possible without the contributions of all those who
worked directly or indirectly on it. It is our hope that the publication of this book
will fulfill two objectives: first, that it will serve as a comprehensive documentation
of our work, and second, that it will function as a valuable source of inspiration for
future learners and innovators.




Smart Intrusion Detection System (SIDS)

Project Overview:

The Smart Intrusion Detection System (SIDS) is a sophisticated cybersecurity solution that
is designed to detect, analyze, and respond to network intrusions in real-time. The
integration of Cybersecurity, Networking, Artificial Intelligence (Al), Frontend, and
Backend technologies enables SIDS to provide a robust, scalable, and user-friendly
platform to safeguard networks from unauthorized access, malware, and other cyber
threats. The documentation under review here meticulously delineates the conceptual
framework of the project, the implementation approach, and the interplay of the involved
domains to achieve a cohesive system.

Lpdala g Aul) (3) 80 clles LESSY aanaa () puaad) (a3 ) shiia (a8 (STDS) (S Jikaill (o Chdsl) alis
Lpala) dgal gll g Uik eLSA g ClSadd) g ) pmanad) (a1 Ll cp JalSil) iy Andl) gl A Lgd Alai)
4 gradl o Jpash (e ClSadl) dlaad alaiiud) Alga g g ohill A8 5 4y 68 duaia b 55 STDS aldadl 48180
255 (B o sshall astliall JUsY) A8y Uia danl pal) 48 (355 20a5 (o AN Al paseadl il aygal) g Agl) s 515
leabaia aUii el dinall el G Jo ) 5 2

Smart Intrusion Detection System for oAl ] ceuins olai
Universities Smart Intrusion Detection System

T & @ C @

Cybersecurity Networking Frentend Backend
Next. Generation Firewall - IDS.IPS
Firewall

T LU T
| pEEEEE NEg)

LIBRARY

ii i m

i ) e |
Inf tion Syt i \ g — B
nformation Sytem 1 ] -E 7
2 ¢ 4 < | | : »
@ . . . ‘ L “' >
| | : 3 : ; | : \ (

E-Learning
Platform

[ Y H 1
A 1 ~ - e N
L = [ |
= N i _. Router Router Networch Router
- i} ) i
il = e

Switch

Student

loT Devices

The following illustration is a simplification of the original concept

) o sghall s g A A i) s



Project Idea:

SIDS aims to create a proactive intrusion detection system that leverages Al to identify
anomalous network behavior, supported by a secure backend for data processing and a
user-friendly frontend for real-time monitoring and interaction.

The system combines:

Cybersecurity: To ensure secure data handling and threat mitigation.

Networking: To monitor and analyze network traffic in real-time.

Al: To detect anomalies and predict potential threats using machine learning.
Frontend: To provide an intuitive interface for users to visualize threats and manage
alerts.

Backend: To process network data, store logs, and integrate Al models with the
front end.

The goal is to build a system that is accessible to network administrators, cybersecurity
professionals, and organizations, offering real-time insights and automated responses

to cyber threats.
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Objectives:

1. Real-Time Threat Detection: The ability to swiftly identify intrusions and anomalies
in network traffic is paramount.

2. Scalability: The objective is to provide support for networks ranging from small to
large scale, with minimal latency.

3. User Accessibility: It is imperative to furnish an accessible interface for the purpose
of monitoring and managing threats.

4. Automation: The utilization of artificial intelligence (Al) has emerged as a pivotal
strategy for the automation of threat detection and response processes.

5. The capacity for seamless interaction and integration among different systems and
components is paramount in the field of medical informatics. The integration of
cybersecurity, networking, artificial intelligence, frontend, and backend components
must be seamless.
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Domain Breakdown and Implementation:

1. Cybersecurity:

Role:

e Ensuresthe system is secure, protects sensitive data, and mitigates detected

threats.
Implementation:

e Use encryption (e.g., AES-256) for data in transit and at rest.

e Implement secure authentication mechanisms (e.g., OAuth 2.0, JWT) for user

access.

e Deploy firewalls and intrusion prevention rules to block malicious traffic.

e Regularly update the system to patch vulnerabilities

Impact:

e Cybersecurity ensures the integrity and confidentiality of the system, making it
trustworthy for users and resistant to attacks.
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2. Networking:

Role:
e Monitors and analyze network traffic to detect suspicious activities.
Implementation:
e Capture network packets using packet sniffing tools.
e Analyze traffic for patterns (e.g., unusual port activity, high data transfer rates).
e Support both wired and wireless networks with protocols like TCP/IP, UDP, and

ICMP.
e Implement Quality of Service (QoS) to prioritize critical traffic during attacks.
Impact:

e Networking provides the raw data (traffic) that Al and cybersecurity components
analyze, forming the foundation of intrusion detection.
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3. Artificial Intelligence (Al):
Role:

e Detects anomalies and predicts threats by analyzing network traffic patterns.
Implementation:

e Train machine learning models (e.g., Random Forest, LSTM) to identify normal vs.
anomalous traffic.
e Use unsupervised learning (e.g., Autoencoders) for zero-day attack detection.
e Implementreal-time inference to flag threats instantly.
e Continuously update models with new data to improve accuracy.
Impact:

e Al enhances detection accuracy and reduces false positives, enabling proactive
threat mitigation.
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4. Front-End:
Role:

e Provides a user-friendly interface for monitoring threats and managing the system.
Implementation:

e Develop aweb-based dashboard to visualize network traffic, alerts, and system
status.

e Displayreal-time charts (e.g., traffic volume, threat frequency) using data
visualization libraries.

e Allow users to configure detection rules, view logs, and respond to alerts (e.g.,
block IP addresses).

e Ensure responsiveness for desktop and mobile devices.

Impact:

¢ The frontend makes the system accessible and actionable, bridging technical data
with user interaction.
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5. Back-End:

Role:

e Processes network data, integrates Al models, and serves data to the frontend.

Implementation:

e Build a RESTful API to handle requests from the frontend (e.g., fetching alerts,

updating rules).

e Store network logs and threat data in a database for analysis and auditing.

e Integrate Al models to process incoming network data and generate alerts.

e Ensure high availability and scalability using microservices architecture.

Impact:

e The backend ensures seamless communication between components, enabling

real-time processing and storage.
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The domains work together to create a cohesive system:

e Cybersecurity + Networking: Cybersecurity secures the network infrastructure,
while networking provides the data needed to detect intrusions.
e Networking + Al: Networking supplies raw traffic data, which Al analyzes to
identify anomalies and predict threats.
o Al +Backend: The backend integrates Al models, feeding them data and storing
their output (e.g., alerts, predictions).
o Backend + Frontend: The backend processes data and serves it to the front end,
which visualizes it for users.
e« Frontend + Cybersecurity: The frontend incorporates secure authentication and
displays cybersecurity alerts, ensuring user trust.
o Al +Frontend: Al-generated insights (e.g., threat scores) are visualized on the
frontend, making complex data understandable.
This synergy ensures that SIDS is secure, efficient, and user-centric, with each domain
enhancing the others' capabilities.
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Useful Resources & Recommended Links:

1. Cybersecurity & IDS Concepts:

e Intrusion Detection System (IDS) and Intrusion Prevention System (IPS)

e Network-based Intrusion Prevention System for Android

e Network-based Intrusion Detection System for Android

e Using Sysmon to monitor and detect the malicious processes behavior
e Detecting malicious scripts using AMSI

e Anti Ransomware

e MITRE ATT&CK Framework

LINKS:

- LINK: Click here
- LINK: Click here
- LINK: Click here
- LINK: Click here
- LINK: Click here
- LINK: Click here
- LINK: Click here
- LINK: Click here
- LINK: Click here
- LINK: Click here
- LINK: Click here
- LINK: Click here
- LINK: Click here

2. Al & Machine Learning for Security:

e How ai/ml techniques help to solve network

e Al/ML Methods to Diagnose Network Issues Using Telemetry Data
- LINK: Click here
- LINK: Click here
- LINK: Click here


https://www.researchgate.net/publication/368928254_Subject_review_Intrusion_Detection_System_IDS_and_Intrusion_Prevention_System_IPS
https://www.eccouncil.org/cybersecurity-exchange/network-security/ids-and-ips-differences/
https://www.researchgate.net/profile/Erisa_Karafili/publication/342023209_Towards_a_Framework_for_Automatic_Firewalls_Configuration_via_Argumentation_Reasoning/links/5eec866c458515814a6ac765/Towards-a-Framework-for-Automatic-Firewalls-Configuration-via-Argumentation-Reasoning.pdf
https://www.researchgate.net/publication/277638214_Network_Security_Supported_by_Arguments
https://dspace.cvut.cz/bitstream/handle/10467/94720/F3-BP-2021-Babayeva-Kamila-Kamila_Bachelor_Thesis__RAT_Execution_and_Analysis.pdf
https://learn.microsoft.com/en-us/sysinternals/downloads/sysmon
https://arxiv.org/pdf/1905.09538
https://media.kasperskycontenthub.com/wp-content/uploads/sites/43/2018/03/07202147/Pontiroli_Martinez-VB2015-2.pdf
https://www.mdpi.com/1424-8220/22/5/1837
https://www.usenix.org/conference/usenixsecurity16/technical-sessions/presentation/kharaz
https://webthesis.biblio.polito.it/secure/29003/1/tesi.pdf
https://attack.mitre.org/
https://networklessons.com/cisco/ccna-200-301/ai-and-ml-in-networking
https://www.mesh-ai.com/blog-posts/the-7-ways-ai-is-changing-network-operations-and-their-benefits#:~:text=AI%20in%20network%20operations%20can,and%20better%20overall%20network%20health
https://youtu.be/rF03xTqYW6Y
https://www.motadata.com/blog/how-ai-ml-will-impact-network-monitoring/

3. Networking & System Administration:

e Al-Assisted Network Monitoring: Real or Hype?
- LINK: Click here
Designing Al for Network Troubleshooting
- LINK: Click here
e Network Traffic Anomaly Detection Using Machine Learning
- LINK: Click here
- LINK: Click here
e Predicting Network Behavior Using Machine Learning Al
- LINK: Click here
e Cisco Al and ML Overview
- LINK: Click here
- LINK: Click here
e Network Watcher Flow Logs
- LINK: Click here
e Al/ML for networks | Codi Lime
- LINK: Click here
- LINK: Click here
- LINK: Click here

e ManageEngine: LINK: Click here

Conclusion:

The Smart Intrusion Detection System (SIDS) integrates a suite of technologies, including
cybersecurity, networking, artificial intelligence, frontend, and backend components, to
formulate a robust, user-friendly, and scalable solution for network security. By leveraging
the strengths of each domain and ensuring their seamless integration, SIDS provides real-
time threat detection, automated responses, and an intuitive interface for users. This
documentation serves as a foundational framework for the construction and exposition of
the project, thereby elucidating its conceptual underpinnings and inherent value to any
audience.
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https://youtu.be/Xnyg0W23jR4
https://youtu.be/0Uef42agBso
https://youtu.be/ZBveJ4LC7rk
https://youtu.be/bAF4Q7AWtIE
https://youtu.be/pjNXa7O5Wh0
https://www.flackbox.com/cisco-network-ai-ml-overview
https://youtu.be/oYGGb7E-WSg
https://youtu.be/Jbdmiw-NQ8E
https://youtu.be/wNQ1jyHBGrc
https://codilime.com/blog/ai-machine-learning-for-networks/
https://www.cisco.com/site/us/en/learn/topics/networking/what-is-network-analytics.html
https://www.manageengine.com/

