
Review of TCP Fundamentals
Introduction to TCP Sequence and Acknowledgment Numbers



TCP Sequence Numbers: Key to Data Order and Integrity

Sequence numbers track the position of data within a stream, ensuring packets are processed in the

correct sequence and reassembled accurately at the destination.

Each byte of data sent has a sequence number, beginning with a randomly generated number at the start

of the session.



TCP Acknowledgment Numbers: Ensuring Data Flow and Error
Handling

Acknowledgment numbers confirm the receipt of packets and indicate the next expected byte, crucial for

continuous data flow and error correction.

They play a pivotal role in flow control, allowing the receiver to manage the data rate and prevent buffer

overflow.



Diagram: Dynamics of TCP Sequence and Acknowledgment

Detailed illustration showing the flow of TCP packets in a session, emphasizing how sequence and

acknowledgment numbers manage data delivery and handle packet loss.



TCP’s Error Detection and Recovery Techniques

TCP’s reliability is maintained through checksums that verify the integrity of each packet.

The protocol’s ability to quickly retransmit lost packets ensures continuous and reliable data

transmission.



Comprehensive Example: TCP Communication Lifecycle

The TCP lifecycle includes establishing a connection using a three-way handshake, data transfer with

continuous monitoring of sequence and acknowledgment numbers, and connection termination through

a sequence of FIN packets.

Real-world example of a TCP session detailing sequence numbers and acknowledgment numbers’ roles in

error detection and handling.



TCP Session Hijacking
Introduction to TCP Session Hijacking



What is TCP Session Hijacking?

TCP session hijacking is a type of network attack where an attacker takes over a TCP session between two

computers.

The attacker exploits the session control mechanisms to insert unauthorized commands into the

communication stream.



How Does TCP Session Hijacking Work?

Attackers typically guess or intercept the sequence numbers in a TCP session to send spoofed packets to

the victim, pretending to be the legitimate participant in the session.

This can allow the attacker to steal data, inject malicious content, or disrupt service.



Common Techniques for TCP Session Hijacking

Session Prediction: The attacker predicts the sequence numbers used in the victim’s TCP session to

spoof packets.

IP Spoofing: The attacker sends packets from a forged IP address, making them appear to come from a

trusted host.

Blind Hijacking: The attacker sends commands to the server, guessing the correct sequence numbers,

without receiving any responses.



Demonstration of TCP Session Hijacking

Step-by-step visual demonstration using a tool like Ettercap to show how TCP session hijacking is

executed in a controlled environment.

This will include intercepting and altering TCP packets to redirect or manipulate the session data.



Mitigation Strategies Against TCP Session Hijacking

Use of encrypted connections (e.g., using TLS/SSL) to protect the data integrity and confidentiality of TCP

sessions.

Implementation of advanced authentication mechanisms that verify user identities beyond just IP

addresses and sequence numbers.



Mitigation Strategies Against TCP Session Hijacking
Introduction to Mitigation Strategies



Why Mitigation is Necessary

TCP session hijacking poses significant security risks, including data theft, session manipulation, and

unauthorized access.

Understanding and implementing effective mitigation strategies is crucial for maintaining secure

communications.



Encryption: First Line of Defense

Use of TLS/SSL: Encrypting data transmitted over TCP sessions prevents attackers from deciphering the

contents of intercepted packets or spoofing them effectively.

Benefits: Provides confidentiality, integrity, and authentication, making it more challenging for attackers

to execute session hijacking.



Endpoint Security Measures

Multi-factor Authentication (MFA): Ensures that the identity of the parties in a communication

session is confirmed by multiple methods.

Regular Updates and Patches: Keeping software and firmware updated to repair any security

vulnerabilities that could be exploited.



Network-Level Defenses

Intrusion Detection Systems (IDS): Monitors network traffic for suspicious activity and signs of

potential attacks.

Network Segmentation: Divides the network into smaller, controlled segments to limit the spread of

attacks and simplify security management.



Security Training and Awareness

Educating users and administrators about the risks and indicators of TCP session hijacking.

Training on best practices in network security management and response strategies to suspicious

activities.



Advanced Monitoring Techniques
Introduction to Network Monitoring



Importance of Network Monitoring

Continuous monitoring is vital for early detection of security threats like TCP session hijacking.

It allows for immediate response and mitigation, reducing potential damage.



Key Monitoring Tools

Wireshark: For detailed packet analysis, helping to identify anomalies in packet flows and unexpected

sequence numbers.

Intrusion Detection Systems (IDS): Automated systems that analyze incoming network traffic and alert

administrators to suspicious activities.



Techniques for Effective Monitoring

Traffic Baseline Establishment: Understanding normal network behavior to better spot anomalies.

Signature-Based Detection: Utilizing known patterns of malicious activity to identify threats.

Anomaly-Based Detection: Comparing current network activity to the baseline to spot unusual patterns

that may indicate an attack.



Practical Application of Monitoring Tools

Demonstration: Using Wireshark to monitor a live network, focusing on TCP session sequences and

acknowledgments.

How to configure and use an IDS for real-time threat detection and response.



Monitoring Best Practices

Ensure comprehensive coverage of all critical network segments.

Regularly update monitoring tools and signatures to recognize the latest threats.

Train network operators on the interpretation of monitoring data and appropriate response strategies.



Introduction to the ASSIGNMENT
Using Virtual Machines for Network Security Testing
Virtual machines provide a controlled and isolated environment for conducting security tests, allowing
simulations of network setups and cyber attacks without risking actual systems.



Setting Up Virtual Machines on Arch Linux
For Arch Linux users, VirtualBox or KVM/QEMU are suitable for virtualization. Install VirtualBox using the
command:

sudo pacman -S virtualbox



Configuring Network Settings for Virtual Machines
Different networking modes such as NAT, Bridged, and Host-Only can be set up to facilitate communication
between VMs. This setup is crucial for simulating different network roles like attacker, victim, and server.



Building the Lab Environment
Instructions for installing operating systems within VMs, including possibly a second instance of Arch Linux
or other OSes for testing diversity. Also, install necessary tools like Wireshark and Ettercap on these VMs for
network analysis and session hijacking.



Practical Tips for Effective Simulation
To ensure a productive lab session:

Keep each VM isolated and secure to avoid unintended interactions with real-world networks.

Use VM snapshots to quickly restore to a known good state after experiments or sessions.


