[image: ]
[image: ]
[bookmark: _GoBack][image: ]
[image: ]

image1.png
12.5.3 Problems g

P12-1.

To formulate the performance of a multiple-access network, we need a
mathematical model. When the number of stations in a network is very large,
the Poisson distribution, p[x] = (e"‘ X AM)/(x!), is used. In this formula, p[x] is the
probability of generating x number of frames in a period of time and A is the
average number of generated frames during the same period of time. Using
the Poisson distribution:

a. Find the probability that a pure Aloha network generates x number of
frames during the vulnerable time. Note that the vulnerable time for this
network is two times the frame transmission time T

b. Find the probability that a slotted Aloha network generates x number of
frames during the vulnerable time. Note that the vulnerable time for this
network is equal to the frame transmission time (Ts)-

In the previous problem, we used the Poisson distribution to find the probabil-
ity of generating x number of frames, in a certain period of time, in a pure or
slotted Aloha network as p[x] = (¢ x A*)/(x!). In this problem, we want to
find the probability that a frame in such a network reaches its destination with-
out colliding with other frames. For this purpose, it is simpler to think that we
have G stations, each sending an average of one frame during the frame trans-
mission time (instead of having N frames, each sending an average of G/N
frames during the same time). Then, the probability of success for a station is
the probability that no other station sends a frame during the vulnerable time.

a. Find the probability that a station in a pure Aloha network can successfully
send a frame during a vulnerable time.

b. Find the probability that a station in a slotted Aloha network can success-
fully send a frame during a vulnerable time.
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‘. A multiple access network with a large number of stations can be analyzed
using the Poisson distribution. When there is a limited number of stations in a
network, we need to use another approach for this analysis. In a network with
N stations, we assume that each station has a frame to send during the frame
transmission time (75,) with probability p. In such a network, a station is suc-
cessful in sending its frame if the station has a frame to send during the vulnera-
ble time and no other station has a frame to send during this period of time.

a. Find the probability that a station in a pure Aloha network can successfully
send a frame during the vulnerable time.

b. Find the probability that a station in a slotted Aloha network can success-
fully send a frame during the vulnerable time.
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- The random variable R (Figure 12.13) is designed to give stations different
delays when a collision has occurred. To alleviate the collision, we expect that
different stations generate different values of R. To show the point, find the
probability that the value of R is the same for two stations after
a. the first collision. b. the second collision.

There are only three active stations in a slotted Aloha network: A, B, and C.
Fach station generates a frame in a time slot with the corresponding probabili-
ties pp = 0.2, pg = 0.3, and pc = 0.4 respectively.

a. What is the throughput of each station?

b. What is the throughput of the network?
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Alice and Bob are experimenting with CSMA using a W, Walsh table (see
Figure 12.29). Alice uses the code [+1, +1] and Bob uses the code [+1, =19
Assume that they simultaneously send a hexadecimal digit to each other. Alice
sends (6);¢ and Bob sends (B);¢. Show how they can detect what the other
person has sent.




