Chapter 4:

6. In an infinite-population slotted ALOHA system, the mean number of slots a station waits between a collision and its retransmission is 4.  Plot the delay versus throughput curve for this system. 

First estimate delay for a successful transmission at one station.  We know that the expected number of transmissions required for one successful transmission (because of collisions) is 
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.  We’re given that there are an average of 4 slots between consecutive attempts.  Thus the expected delay is 
[image: image2.wmf]4(1).

G

e

-


Next we obtain expected throughput.  As seen previously, the throughput is given by 
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.  We have expressions for throughput and expected delay as a function of the load 
[image: image4.wmf];

G

 thus we can plot throughput versus delay parametrically. 

First picture is throughput versus load G (here written as g).  Second picture is delay as a function of load g.  Third picture is throughput versus load.  Confusing because each throughput value corresponds to two different network loads.  Better to break load into 
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In the next three graphs we have 
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In these three graphs we have 
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20.  Two CSMA/CD stations are each trying to transmit long (multiframe) files.  After each frame is sent, they contend for the channel using the binary exponential backoff algorithm.  What is the probability that the contention ends of round k, and what is the mean number of rounds per contention period?

When a frame completes transmission, both stations will listen, hear no station transmitting and then transmit themselves.  This is their first attempt 
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and results in the first collision.  On attempt 
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 each randomly skips either 0 or 1 slot so they collide with probability 
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 slots randomly so they collide with probability 
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The probability that contention ends on round k is 
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This expression is (prob of collision on attempt 1)(prob of collision on attempt 2)…(prob of collision on attempt k-1)(prob of NO collision on attempt k). 

It follows that the mean number of rounds per contention period is approximately
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 (Approximation is because window size actually never exceeds 
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To evaluate 
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 Thus 
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 Thus, P = 
[image: image30.wmf](1)(2)

2

2.

kk

--

-


The expected number of rounds is approximately written as:
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