
Network Intrusion Detection
Network intrusion detection is critical for protecting your data, systems, 
and operations from cyber threats. This presentation will explore the 
fundamentals of intrusion detection systems, covering types, techniques, 
advantages, and limitations, as well as integration with other security tools.
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Intrusion Detection System Fundamentals

What is an IDS?

An intrusion detection system (IDS) is a technology that 
monitors network traffic for malicious activity and alerts 
administrators to suspicious behavior. It can detect various 
threats, including network scans, malware, and denial-of-
service attacks.

How does an IDS work?

IDS works by analyzing network traffic against a set of 
predefined rules or patterns. When a match is found, an alert 
is generated. It can be deployed as a hardware or software 
solution, and often integrates with other security tools.
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Types of Intrusion Detection Systems

Network IDS (NIDS)
NIDS monitors network traffic at a 
central point and analyzes packets to 
detect malicious activity. This 
approach offers a broad view of 
network security.

Host-based IDS (HIDS)
HIDS operates on individual hosts, 
analyzing system logs, file 
modifications, and other host-level 
data for malicious activity. This 
approach provides a deeper 
understanding of threats within a 
specific system.

Cloud-based IDS
Cloud-based IDS leverages the 
cloud infrastructure for intrusion 
detection. It offers scalability, 
flexibility, and centralized 
management for organizations with 
cloud deployments.
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Signature-based vs. Anomaly-based Detection

Signature-based Detection

Signature-based IDS relies on known attack signatures to 
identify malicious activity. It works by comparing network 
traffic against a database of known attack patterns. This 
approach is effective against known threats but can struggle 
with new or evolving attacks.

Anomaly-based Detection

Anomaly-based IDS detects deviations from normal network 
behavior to identify suspicious activity. This approach is more 
adaptable to new or unknown threats but requires careful 
configuration and can produce false positives.
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Evading Intrusion Detection Systems

1

Polymorphic Malware
Polymorphic malware changes its 
signature to evade signature-based 
detection, making it harder to identify. 
This approach can effectively bypass 
traditional IDS solutions.

2

Packet Fragmentation
Attackers can split malicious traffic 
into smaller packets to avoid 
triggering detection rules. This 
approach aims to conceal the true 
nature of the traffic.

3

Stealthy Techniques
Some attackers utilize stealthy 
techniques like obfuscation or 
encoding to make malicious traffic 
appear benign. This approach can 
make it difficult for IDS to recognize 
the malicious nature of the data.
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Advantages and Limitations of IDS

1 Improved Security Posture
IDS can identify potential security threats, allowing 
organizations to respond proactively and mitigate risks.

2 Early Warning System
IDS provides an early warning system for attacks, 
enabling organizations to respond quickly and limit the 
damage.

3 Real-time Monitoring
IDS continuously monitors network traffic, ensuring 
immediate detection of potential threats.

4 Limited Protection
IDS is primarily a detection mechanism and does not 
actively prevent attacks. Organizations still need to 
implement other security measures for comprehensive 
protection.

5 False Positives
IDS may generate false positives, requiring careful 
configuration and analysis to avoid unnecessary alerts 
and disruptions.

6 Performance Overhead
IDS can impact network performance, particularly in 
high-traffic environments. Efficient configuration and 
optimization are critical to minimize overhead.
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Integrating IDS with Other 
Security Tools

Firewalls
Firewalls act as a first line of 
defense by blocking unauthorized 
access to networks. IDS can 
complement firewalls by detecting 
suspicious activity that may have 
bypassed firewall rules.

Antivirus Software
Antivirus software protects 
endpoints from malware. IDS can 
work with antivirus by detecting 
and blocking network-based 
attacks that may introduce 
malware.

Security Information and 
Event Management (SIEM)
SIEM systems collect and analyze 
security logs from various sources. 
IDS can integrate with SIEM to 
provide real-time threat 
intelligence and centralized 
security management.
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The Future of Intrusion Detection Technologies

1

AI and Machine Learning
AI and machine learning are transforming security by enabling IDS to adapt to 
evolving threats and automate threat detection.

2
Behavioral Analytics
Behavioral analytics can help IDS identify subtle anomalies in user 
behavior, potentially detecting insider threats.

3

Cloud-native Solutions
Cloud-native IDS solutions offer scalability, flexibility, and 
centralized management for organizations with cloud 
deployments.
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