EEE442 Computer Networks

Semester 1 2008-9

Assignment

This assignment seeks to develop students ability to use OPNET software tools in line with PPKEE Program Outcome No 2: “ Ability to use current techniques, skills and engineering tools necessary for solving Electrical and Electronic Engineering problems.”

Student will work in groups of maximum 3 students per group.

The due date for this assignment is on Friday, 26 September 2008 at 4:00pm.
In this assignment you will use OPNET IT Guru Academic Edition to study TCP Congestion Control mechanisms in a simplified network model.
Task 1: Download OPNET IT Guru Academic Edition from the following website

http://www.opnet.com/university_program/itguru_academic_edition/index.html

Students are encouraged to use the tutorial provided by the software to familiarize with the software
Task 2: You need to study and understand the operations of TCP congestion control mechanisms namely the Slow Start, Congestion Avoidance, Fast Retransmit and Fast recovery. By referring to suitable literature (books, papers etc), write the description of the 4 mechanisms in you own words.

Task 3: You are required to create a simple network model using the OPNET IT Guru Academic Edition. There are many resources that you may refer to in modeling the network. You may use these resources to help you with this assignment. Make sure you list them in your references when you hand in your assignments.
The model is a simplified USM’s Wide Area Network (WAN) that consists of two subnetworks, the USM Engineering Campus Network and USM Main Campus Network. 

At the high level, your network should look similar to Figure 1 below
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Figure 1: USM Wide Area Network Model
In the Engineering Campus, model a simple campus network that consists of an Ethernet server and a router (Ethernet gateway). The link between the server and the router is based on 10BaseT connection.

The campus network in the main campus is also a simplified model consists of a client(an Ethernet workstation) and a router. The link between the client and the server at the main campus is based on 100BaseT. Your model networks for both campuses should look something like Figure 2.
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Figure 2: Campus Networks Model
The two campuses are linked together via an IP network called USM Internet
Task 3: You are required to implement TCP congestion control mechanisms for the network. 
To do this you should configure the IP parameters for the server at the Engineering campus and the client at the main campus.
Task 4: You are required to perform the simulations for the TCP congestion control mechanism. 
You should do simulations for the following three scenarios
i) TCP slow start and congestion avoidance
ii) Fast Retransmit
iii) Fast Recovery

Task 5: You are required to produce your results and discuss them in a short report that contains the following sections

1. Introduction: You should write about the TCP mechanisms in this section

2. Modeling TCP congestion control: You should describe your network and configurations

3. Results and discussions: You should present and discuss your results in this section. You may need to compare your simulation results with theory as well.
4. Conclusion: You should state your conclusion in this section

5. References: you should list all your references in this section.
Task 6: Submit your report in hard copies and softcopies in a CD that contains all the files for the models and simulation results to the Main Office by Friday, 26 September 2008 at 4:00pm
Marks will be awarded according to the following guidelines
	Criteria
	Marks (%)

	Demonstration of knowledge of TCP congestion control mechanisms and OPNET-based network modeling
	20

	Demonstration of understanding of TCP congestion control mechanism (original descriptions ie. not copy from somewhere) and how to use OPNET 
	20

	Ability of implementing TCP congestion control mechanisms in OPNET 
	20

	Ability to perform analysis on the network and performance of congestion control mechanisms through simulations
	20

	Ability to synthesize knowledge and skills to improve the performance of TCP congestion control mechanisms
	10

	Ability to evaluate the results of network implementations in order to assess the effectiveness of the implementation.
	10
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