Project list for Modeling and Simulation

1. Relaying network

       Consider a network with three laptop computers. Computer 1 sends packets to computer 3 using           

       wireless links. The two possibilities are: computer 1 sends directly to 3, or sends to 2 and 2 sends 

       to 3. Based on the distances between the computers, we assume in this model that the BER for the

link (1,2) and (2,3), respectively is  denoted as BER(1,2), BER(2,3), and is equal to 

BER(1,2) = BER(2,3)=1/10*BER(1,3).

               Assume further that the packets that are received in error are retransmitted and are not removed  

               from the head of the queue until correctly received. Assume computer 1 has to transmit a file that  

               contains 10000 packets. Simulate the system and determine average end-to-end transmission      

              delay for a correct reception for a packet at the destination,  and the cumulative distribution  

               function for the end-to-end delay for the two cases considered. For this file transfer application, in   

               order to determine the end-to-end delay, you may consider that the file (all packets) is created at  

               the beginning of the simulation (time 0), and the acknowledgement for a correctly received packet  

               is instantaneous.

2. Automatic Repeat ReQuest protocols (ARQ)

Consider a transmission between 2 computers A and B, over a noisy link, characterized by a certain BER value. Simulate the Stop and Wait ARQ protocol, for similar file transfer application as above.

Determine statistics for the packet delays, for a range of BER values:{0.1, 0.01, 0.001, 0.0001}.

Additional references for the Stop and Wait ARQ protocol will be provided. Some basic description can be found on the web site: http://www.erg.abdn.ac.uk/users/gorry/course/arq-pages/saw.html

3. Priority queueing

         Consider the following system, in which there are two generators that generate packets with high priority and low priority, respectively. The high priority packets are generated according to a Poisson distribution with arrival rate (H = 3 packets per minute, and the low priority packets are generated according to a Poisson distribution, with rate (H = 6 packets per minute.

We consider we have two options for the system design:

(a) The packets are transmitted on a common channel that allows transmission of 10 packets per minute, and the high priority packets are always scheduled before the low priority ones, but without pre-emption.

(b) The packets are transmitted on separate channels: the high priority channel has a bandwidth capacity that allows a transmission rate of 3.5 packets per minute, while the low priority channel allows a transmission of 6.5 packets per minute.

Simulate the system for the two cases and determine the delay statistics for both low and high priority packets. Which case gives better performance? Repeat the simulation for equal priorities.

4. World-wide-web traffic simulation

Motivated by the self-similarity property of the internet traffic, analyze the delay performance of a part of a computer network, which consists of a transmission between two computers, in which the source computer generates packets according to a Pareto distribution, with parameters a = 1.1, and b = 2.27. Pareto pdf is defined as: 
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As a system designer, you can engineer the transmission rate between the two computers (by investing into a larger, more expensive bandwidth connection. Assuming that the transmission rate for the connection, ( is a design variable, simulate the system and determine the delay statistics for the packets (average, st.dev, cdf) for a range of values for ( (the service rate for the packets is considered to be deterministic with rate equal to (). What will be the lowest ( for which the system has a reasonable average delay performance (Hint: This can be determined by plotting average delay versus (; determine the lowest (, such that the delay does not grow unbounded.)?  Hint: Determine the average arrival rate for packets ( and then select the following range for the ( values: [(/0.01, (/0.1, (/0.2, (/0.3, (/0.4, (/0.5, (/0.6, (/0.7, (/0.8, (/0.9].

Repeat the experiment if you have 2 transmitting computers (generators) that generate packets with the same inter-arrival distribution, as describe above.
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