CDA 4527

Fall 2004

Solution to Assignment # 5
Date: 9/30/04
Due Date: 10/5/04

Q. 1- 3. 3.12, 3.13, and  3.16 from Text Book (page 288) 
Q-4 -  Consider the use of 1000-bit frames on a 1-Mbps satellite channel with a 270-ms delay from sender to receiver (receiver to sender).

What is the maximum link utilization for

(i) Stop and wait protocol?

(ii) Continuous flow control with a window size of 7?

(iii) Continuous flow control with a window size of 255 ?

Solution
i) Transmission delay = L/R = 1000/1000000 = 1/1000 second = 1 ms

RTT = 270 x 2 = 540 ms
Therefore, maximum link Utilization using stop and wait protocol is (L/R)/(RTT + L/R)
= 1/541

ii) With a window size of 7, the maximum link utilization becomes 7/541

iii) With a window size of 255, the maximum link utilization becomes 255/541

Problem 12.

It takes 8 microseconds (or 0.008 milliseconds) to send a packet.  in order for the sender to be busy 90 percent of the time, we must have
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 approximately 3377 packets.

Problem 13.
In our GBN reliable data transfer protocol, the sender keep sending packets until it receives a NAK.  A NAK is generated for packet 
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 only if all packets up to 
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 have been correctly received.  That is, 
[image: image5.wmf]n

 is always the smallest sequence number of a packet that is yet to be received. When the receives a NAK for packet 
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, it simply begins ending again from packet 
[image: image7.wmf]n

 onwards.  This is like the GBN protocol in the text, except that there is no maximum number of unacknowledged packets in the pipeline.  Note the sender can't actually  know how many packets are unacknowledged. If the current sequence number if 
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 and the last NAK was for packet 
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, then there may be as many as 
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unacknowledged packets in the pipeline.

Note also that a receiver does not know that packet n is missing until a packet with a higher sequence number is received!  (The "gap" in the sequence numbers of received packets tells the receiver that a packet in the gap is lost).  Thus, when the data rate is low

(i.e., a large amount of time between packet transmissions), it will take longer for a receiver to notice a missing packet than when the data rate is high.

Problem 16.

a) Here we have a window size of N=3.  Suppose the receiver has received packet k-1, and has ACKed that and all other preceeding packets.  If all of these ACK's have been received by sender, then sender's window is [k, k+N-1].  Suppose next that none of the ACKs have been received at the sender.  In this second case, the sender's window contains k-1 and the N packets up to and including k-1.  The sender's window is thus [k-N,k-1]. By these arguments, the senders window is of size 3 and begins somewhere in the range [k-N,k].

b) If the receiver is waiting for packet k, then it has received (and ACKed) packet k-1 and the N-1 packets before that. If none of those N ACKs have been yet received by the sender, then ACK messages with values of [k-N,k-1] may still be propagating back.

Because the sender has sent packets [k-N, k-1], it must be the case that the sender has already received an ACK for k-N-1. Once the receiver has sent an ACK for k-N-1 it will never send an ACK that is less that k-N-1.  Thus the range of in-flight ACK values can range from k-N-1 to k-1.

Figure 3. Sender and receiver for Problem 3.12
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