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             SS#       ___________________________________
CDA 4500-3106
Midterm 2                          NAME  ___________________________________

This is a CLOSED books/notes test. You are NOT allowed to consult any material you have brought
into the classroom. NO exchange of information is allowed among students. Write your name and
SS# on each sheet detached.

1. Consider the use of 10000-bit frames on a 1-Mbps satellite channel with a round trip propagation
delay of 270 ms. What is the maximum link utilization for  (15 pts.)

a) Stop-and-wait flow control?
b) Continuous flow control with a widow size of 255?

2. Suppose that two synchronous machines are driven by a 8-MHz and 16-MHz clocks separately
(one for the sender and the other for the receiver). If each has a drift of two minutes in one year,
how long a sequence of bits can be sent before possible clock drift can cause a problem? Assume
that a bit waveform is considered good if it is sampled within 50% of its center and the sender
and receiver are resynchronized at the beginning of each frame.  (15 pts.)
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3. What will the bit pattern look like after bit-stuffing, as discussed in class, has been done?  (15 pts.)

       1   1   1   1   1   1   1   1   1   1   1   1   1   1  1  0   1   1   1   1   0   1   1   1   1   1  0  1   1   1   1   1   0

4. Briefly characterize asynchronous transmission.  (10 pts.)
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5. In the following figure, frames generated by Node A are sent to Node C through Node B.
Determine the minimum transmission rate required between Nodes B and C so that the buffers of
Node B are not flooded, based on the following:  (20 pts.)

a) The data rate between A and B is 2 Mbps.

b) The propagation delay is 4 µsec/km for both lines.

c) There are full duplex lines between the nodes.

d) All data frames are 4000 bits long; ACK frames are separate frames of negligible length.

e) Between A and B, a sliding window protocol with window size of 7 is used.

f) Between B and C, stop-and-wait protocol is used.

g) There are no errors.

Hint: In order to not to flood the buffers of B, the average number of frames entering and leaving
node B must be the same over a long interval.

A B C
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6. Echo check is commonly used as a human-to-machine type error checking scheme. It is simple and
straight forward, but sometimes it can be deceptive. Give an example.  (10 pts.)

7. A message is received as 111000110101 and the common divisor is 110101. Is the message
received correctly? Show work to support your answer.  (15 pts.)


