35.468 Computer Communication Networks November 21, 2000

Homework Solution Assignment #6

1. With pure ALOHA the usable bandwidth is 0.184 x 56 kbps = 10.3 kbps.
Each station requircs 10 bps, so N = 10300/10 = 1030 stations.

3. Each terminal makes onc request every 200 sec, for a total load ol 50
requests/sec. Hence G = 5078000 = 1/160.

4, (a) WithG = 2 lhp Poisson law gives a probability of el
(b) (1 —e e =0.135 x 0.865". )
(c) The expected number of transmissions is eC=174
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If T sends a O bit instcad of 1 bit, its chip scquence is ncgated. with the i-th
clement becoming —7;. Thus
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17. (a) Number the floors 1-7. In the star configuration, the router is in the mid-
dic of floor 4. Cables are necded 10 cach of the 7 x 15— 1= 104 sites. The
total length of these cables is
715
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The total length is about 1832 meters.
(b) For 802.3, 7 horizontal cables 56 m long arc nceded, plus one vertical
cable 24 m long, for a total of 416 m.
(c) The ring is a littlc trickier. One solution is a spiral passing through the
points (1,1), (15,1), (15,7, (1,7), (1,2), (14,2), etc. The end of the spiral is
connected back to (1,1). The total length here is about 462 m.

20. Number the acquisition attempts starting at 1. Attempt i is distributed among
2'=1 slots. Thus the probability of a collision on attempt i is 274", The
probability that the first k — 1 attempts fail, followed by a success on round &
is

Pe=(1—27%"1) ’ﬁz-“")

which can be simplificd to
Py = (1 = 2-=Dy 2=t = Dk-272

The cxpected number of rounds is then just Y APy

21. For a 1 km cable, thc onc-way propagation timc is 5 pscc. so 2t = 10uscc.
To make CSMA/CD work. it must be impossible to transmit entire frame in
this interval. At 1 Gbps. all frames shorter than 10,000 bits can be compictely
transmitted in under 10 psec. so the minimum frame is 10.000 bits or 1250
bylcs. ‘

26. At 5 Mbps, a bit time is 200 ns. In 200 ns, the signal travcls 40 meters.

Insertion of onc new station adds as much dclay as insertion of 40 meters of
cable.



