Homework 2 Solution

1.  Chapter 3, problem 1  (10 points)
a)  A ( S    source port: 2001  (  destination port: 23
b)  B ( S    source port: 6050  (  destination port: 23

c)  S ( A    source port: 23  (  destination port: 2001

d)  S ( B    source port: 23  (  destination port: 6050

e)  Yes

f)   No.

2.  Chapter 3, problem 4 (10 points)
(a) Adding the two bytes gives 10011101. Taking the one’s complement gives 01100010

(b) Adding the two bytes gives 00011110; plus the carry-out bit gives 00011111. Thus the one’s complement gives 11100000.
(c) Flipping a bit in the same position in these two bytes will not change the checksum. For example, first byte = 00110101; second byte = 01101000.
3.  Chapter 3, problem 12 (10 points)
One example: 
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4.  Chapter 3, problem 21  (20 points)
a) True. Suppose the sender has a window size of 3 and sends packets 1, 2, 3 at t0 . At

t1 (t1 > t0) the receiver ACKS 1, 2, 3. At t2 (t2 > t1) the sender times out and

resends 1, 2, 3. At t3 the receiver receives the duplicates and re-acknowledges 1, 2,

3. At t4 the sender receives the ACKs that the receiver sent at t1 and advances its

window to 4, 5, 6. At t5 the sender receives the ACKs 1, 2, 3 the receiver sent at t2 .

These ACKs are outside its window.

b) True. By essentially the same scenario as in (a).

c) True.

d) True. Note that with a window size of 1, SR, GBN, and the alternating bit protocol are

functionally equivalent. The window size of 1 precludes the possibility of out-of-order

packets (within the window). A cumulative ACK is just an ordinary ACK in this

situation, since it can only refer to the single packet within the window.
5.  Chapter 3, problem 23  (20 points)
There are 232= 4,294,967,296 possible sequence numbers.

a) The sequence number does not increment by one with each segment. Rather, is incrementing by the number of bytes of data sent. So the size of the MSS is irrelevant – the maximum size file that can be sent from A to B is simply the number of bytes representable by 232 ( 4.19 Gbytes.

b) The number of segments is 
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 =  2,941,758.   66 bytes of header get added to each

segment giving a total of 194,156,028 bytes of header. The total number of bytes

transmitted is 232 + 194,156,028 = 3,591×107 bits.

Thus it would take 3,591 seconds = 59 minutes to transmit the file over a 10Mbps link.

6.  Chapter 3, problem 33 (20 points)
a) TCP slowstart is operating in the intervals [1,6] and [23,26]

b) TCP congestion advoidance is operating in the intervals [6,16] and [17,22]

c) After the 16th transmission round, packet loss is recognized by a triple duplicate ACK. If there was a timeout, the congestion window size would have dropped to 1.

d) After the 22nd transmission round, segment loss is detected due to timeout, and hence the congestion window size is set to 1.

e) The threshold is initially 32, since it is at this window size that slow-start stops and congestion avoidance begins.

f) The threshold is set to half the value of the congestion window when packet loss is detected. When loss is detected during transmission round 16, the congestion windows size is 42. Hence the threshold is 21 during the 18th transmission round.

g) The threshold is set to half the value of the congestion window when packet loss is detected. When loss is detected during transmission round 22, the congestion windows size is 26. Hence the threshold is 13 during the 24 th transmission round.

h) During the 1st transmission round, packet 1 is sent; packet 2-3 are sent in the 2nd transmission round; packets 4-7 are sent in the 3rd transmission round; packets 8-15 are sent in the 4th transmission round; packets16-31 are sent in the 5th transmission round; packets 32-63 are sent in the 6th transmission round; packets 64 – 96 are sent in the 7th transmission round. Thus packet 70 is sent in the 7th transmission round.

i) The congestion window and threshold will be set to half the current value of the congestion window (8) when the loss occurred. Thus the new values of the threshold and window will be 4.
7. Consider the cross-country example shown in lecture notes Chapter3-part2.ppt (page 9-12). How big would the window size have to be for the channel utilization to be greater than 90 percent? (10 points)
The channel utilization is given by:
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where W is the window size.  Now RTT=30ms, L/R=0.008ms. So in order to let Usender to be >= 0.9, W should be W=3376.
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