Homework 2 Solution

1.  Chapter 3, problem 3. You don't need to answer "why is that UDP takes the 1s complement of the sum; that is, why not just use sum?".
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One's complement = 1 1 1 0 1 1 0  1.

To detect errors, the receiver adds the four words (the three original words and the checksum). If the sum contains a zero, the receiver knows there has been an error. All one-bit errors will be detected, but two-bit errors can be undetected (e.g., if the last digit of the first word is converted to a 0 and the last digit of the second word is converted to a 1).

2. Consider the cross-country example shown in lecture notes Chapter3-part2.ppt (page 9-11). How big would the window size have to be for the channel utilization to be greater than 90 percent?

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
3. Chapter 3, problem 19. Justify your answer even if the answer is true. For 19(a), you should justify it by drawing a protocol running example.
a) True. Suppose the sender has a window size of 3 and sends packets 1, 2, 3 at 
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 the receiver ACKS 1, 2, 3. At 
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 the sender times out and resends 1, 2, 3.  At 
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 the receiver receives the duplicates and re-acknowledges 1, 2, 3.  At 
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 the sender receives the ACKs that the receiver sent at 
[image: image12.wmf]1

t

 and advances its window to 4, 5, 6.  At 
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 the sender receives the ACKs 1, 2, 3 the receiver sent at 
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. 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.

4. Chapter 3, problem 20. For 20(b), assume that the network is perfect and there is no error or retransimssion.

There are 
[image: image15.wmf]296

4,294,967,

2

32

=

 possible sequence numbers.

a) The sequence number does not increment by one with each segment. Rather, is increments 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 
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b) The number of segments is 
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. 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 
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Thus it would take 3,591 seconds = 59 minutes to transmit the file over a 10~Mbps link.

5. Write the simple C code to derive the EstimatedRTT based on the equation given on Page 236 in textbook (also on notes Chapter3-part3.ppt page 7). Save the results in the EstimateRTT[], the i-th entry is the data at time i. 

    #define N    1000          // 1000 points in the data.
    double SampleRTT[N]={3, 5, 4.6, 9.8, ....};
double EstimateRTT[N];

void main(void){

    
EstimateRTT[0] = SampleRTT[0];
         alpha = 0.125;
    
For (int i=1; i<N;i++)



EstimateRTT[i] = (1-alpha)*EstimateRTT[i-1] + alpha*SampleRTT[i];

    }
6. (a).What are the three classes of router architecture? Write down their names and show the order of their routing speed. 

    
Memory < bus < crossbar

     (b).How many bytes used in TCP header? How many bytes used in UDP header? 

           TCP header uses 20 bytes. UDP header uses 8 bytes.

      (c). The impact of DHCP and NAT on Internet measurement: suppose you have a web server. From the web log you know that within the last week, there are connection requests from 1 million different IP addresses. are there exactly 1 million machines connecting to your web server in the last week? How does NAT affect this estimation? How does DHCP affect this estimation? Assume that your web server does not use cookie to track users. 

There are not exactly 1 million computers connecting the web server in the last week. Because of NAT, the measurement will underestimate the number of connecting computers --- several client computers behind a single NAT are counted as one computer in the measurement. On the other hand, the DHCP will cause the measurement overestimate the number of connecting computers --- one computer could be counted several times if it connected to the web server several times with different IP addresses.

7. Chapter 4, problem 7.
a)

Prefix Match



Link Interface

11100000                                                      0

11100001 00000000


          1

11100001



          2

 otherwise


                      3

a)  Prefix match for first address is 4th entry: link interface 3

      Prefix match for second address is 2nd  entry: link interface 1

      Prefix match for first address is 3rd  entry: link interface 2

8. Chapter 4, problem 10.

223.1.17.0/25

223.1.17.128/26

223.1.17.192/26

9. Chapter 4, problem 21. (show your programming code in your submitted homework).

	Step
	N’

	D(s),p(s) 
	D(t),p(t)
	D(u),p(u)
	D(v),p(v)
	D(w),p(w)
	D(y),p(y)
	D(z),p(z)

	0
	x
	∞
	∞
	∞
	3,x
	1,x
	6,x
	∞

	1
	xw
	∞
	∞
	4,w
	2,w
	
	6,x
	∞

	2
	xwv
	∞
	11,v
	3,v
	
	
	3,v
	∞

	3
	xwvu
	7,u
	5,u
	
	
	
	3,v
	∞

	4
	xwvuy
	7,u
	5,u
	
	
	
	
	17,y

	5
	xwvuyt
	6,t
	
	
	
	
	
	7,t

	6
	xwvuyts
	
	
	
	
	
	
	7,t


10. Distance vector routing: Suppose a network has 5 nodes denoted as A, B, C, D, and E. The following is the distance table in router E. Answer the following questions: 
First, I made a mistake in the original distance table: the diagonal item should be the smallest in each column. But this does not affect the solution of this question.
   a). Show the routing table in this router E.

[image: image19.emf]
   b). Router E directly connects to which routers?

E directly connects to A, B, and D.

   c). If a packet goes out router E directly to router A, and the final destination is router C. What is the cost known by router E?

Based on the distance table, we know that the cost from E to C via A is 6.
11. Distance vector routing (no need to generate programming code, just use your hand to manually calculate as shown in the class lecture notes).

a). See the example shown in class notes Chapter4-part2.ppt, Page 26.
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b). 

A changes its route to C (via B), the original value is 7; route to D via B, original value is ∞
B does not change route since its diagonal values are still smallest;

C changes its route to A via B, the original value is 7;

D changes its route to A (via B), the original value is ∞.

c). As explained in b), node A sends update to its neighboring node B and C. Node C sends update to A, B, and D; Node D sends its update to its neighboring node B and C.
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