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Instructions 

Read each question carehlly and write your answer legibly on the examination paper. No other 
paper will be accepted. You may use the backs of pages for rough work but all final answers must 
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General (6 marks in total - 1 mark for each part) Give the technical term that best fits each of / the following descriptions or definitions. 

technique used in distance-vector routing, wherein a node z that routes through a neighbour 
toy that its distance to x is infinity. 

x 

A theorem that gives the maximum achievable data rate on a channel as a function of the Pi channel bandwidth and the signal to noise ratio. 

~ Y n i i ~ f ~ b ~ ~ ~ ~  1 J 1 L 

Y 

A phase of TCP operation in which the sending rate is increased exponentially fast. d 

l d ( ~  server for an application using TCP has one of these for each established TCP connection 
with a client, as well as one with which it receives new connection requests. 

 he time from when the first bit of a packet is transmitted on a link, until that first bit arrives 
at the receiver. 

These are sent by Web servers to clients, and then returned with subsequent requests by the 
clients, so as to allow web sites to keep track of users. 

po&l'B /' 
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Data Communication Basics (6 marks in total) b *O&O 

51 2 

(a 2 marks) If the baud is 8000, and each channel "state" has 64 possible values, what is the 
~ r a n s m i s s i o n  rate in bps? 

D m b p ~  [by*%) ; S ~ J -  ooo bps 
A 

&2 marks) What property of Manchester encoding makes it suitable for synchronous 
/ communication? 

5% hns-t-;m:ng bd l t : nh  #k 
sap C 3 xr 17 rl o c ~ ; n j ~  k~ J,T,-s>+~>J 
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P 

Application Layer (12 marks in total) 

' 
N(4 marks) Typically, hosts make recursive DNS queries to their local DNS server, while the 

local DNS server makes iterative queries to other DNS servers. State the difference between 
iterative and recursive DNS queries, and describe the possible advantages of mixing the two 
query types in this way. 

- i - + t v J > v t  ~ U C + + C S  034- AL b u 5  
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6 marks) State the difference between persistent and non-persistent HTTP, and give one 
advantage of each. 

- pr4q+4ni ~TTP ~ c b \ / _ n a m n n d + l h  Sof h y e r J h W  
w hc +,kes . t D  eq 

- n o n 4 p e c j A + p , + -  +ITT~) N : ~ ~  

- t : ~ ~ . C S a k e s  one 

unambiguously determine the end of each email message? 
) LJ ;.t~lF tbJe X Q .pe ~ I 4 d  Q ik y 

2 4. Transport Layer (14 marks in total) 

p(4 marks) List two services that both UDP and TCP provide, and two services that only TCP 
provides. 
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0, 6 marks in total) Consider a communication session using a @ective r e p 9  reliable data 
transfer protocol, with receiver and sender window sizes of 5, and a 4-bit sequence number / (i.e., sequence numbers range fiom 0 through 15). ~upposTthat the receiver has received 

(and transmitted acks) for packets with sequence numbers 0,1,. . . ,13 (in that order). Assume 
FIFO delivery (i.e., that packet transmissions that make it through to the receiver are never re- 
ordered by the network). 

(2 marks) List the sequence numbers of the packets that the receiver could receive 

receiver and sender window sizes, what is the largest receiverlsender window size 
that could be safely used? 

- ' b  - - 8 ~ M ~ a y ~ ~  ' n c b d  ~ ; ~ ~ & k b q  
2/ b.c safe I y uL3ed 

(2 marks) State two of the mechanisms by which reliable delivery protocols 
/ attempt to deal with the problems caused by on- IF0 delivery. 

- ~ J F ~ ~  p ~ C t 5  we:d o L 5  OF ~ r d e r  
eypc-led ycrt.&S v u e  I 
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Fb, DJ,, v h, dP Q W  I p ~ ~ ~ - + 7 ~ ?  

fl marks) Give the size (in segments) of the congestion window of a TCP Reno flow for each 
of the fi+'transmission rounds" under the following assumptions: 1) in each round a full 
window osegments is sent; 2) the first segment transmitted in each of the 5' and 8' 
transmission rounds is lost, and the losses are detected via triple-duplicate ACK, and 3) all 
other segments (and all acknowledgments) are received without error. 
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5. Network Layer (12 marks in total) 

(a) (2 marks) List two uses of ICMP in the Internet. 

F 
d ( 4  marks) State the key difference between datagram and virtual circuit networks, and give 

disruption with the link-state, or with the distance-vector, approach to routing, and why? As 
part of your answer, be sure to briefly state what these approaches are. 


