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Instructions

Read each question carefully 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

be in the spaces provided. The marks for each question are as indicated. Allocate your time
accordingly.

Ensure that your name AND student number are clearly written on the examination paper and that
your name is on every page.
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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.

A technique used in distance-vector routing, wherein a node z that routes through a neighbour
node y to get to a node x will advertise to y that its distance to x is infinity.
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A theorem that gives the maximum achievable data rate on a channel as a function of the
channel bandwidth and the signal to noise ratio.

Ny of Theorg v

@

v

A phase of TCP operation in which the sending rate is increased exponentially fast.
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A 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.
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The time from when the first bit of a packet is transmitted on a link, until that first bit arrives
at the receiver.
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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.
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Aata Communication Basics (6 marks in total) gléjoﬁ o

()12 marks) If the baud is 8000, and each channel “state” has 64 possible values, what is the
transmission rate in bps?
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9)){2 marks) What property of Manchester encoding makes it suitable for synchronous
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(2 marks) There are many communication satellites that orbit the Earth at an altitude of about
35,900 km. Why this particular altitude? -
é A+ 1L g Q)Rﬁ‘l'uée/ \““\?/‘/ LA 8%7/ /{S‘Fa ’ @J‘yq

- with Tespect fy dhe earth's yodabion “ T wil
2)weys be over thegame Spad on F/ﬁ%\

. Application Layer (12 marks in total)

(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
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}Kﬂl marks) State the difference between persistent and non-persistent HTTP, and give one
advantage of each.
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unambiguously determine the end of each email message?
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Q 4. Transport Layer (/4 marks in total)

(4 marks) List two services that both UDP and TCP provide, and two services that only TCP
provides.

UDP & TCP bolh provide
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(b)A6 marks in total) Consider a communication session using a selective repeat reliable data
transfer protocol, with receiver and sender window sizes of 5, and a 4-bit sequence number
(i.e., sequence numbers range from O through 15). SuppoS$€ that 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).

a (2 marks) List the sequence numbers of the packets that the receiver could receive
next, in oyder from the “oldest” packet, to the “newest” packet.
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y/ (2 marks) Assuming 4-bit sequence numbers, FIFO %elivery, and identical
receiver and sender window sizes, what is the largest receiver/sender window size

that could be safely used? .
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}jriﬁ (2 marks) State two of the mechanisms by which reliable delivery protocols
attempt to deal with the problems caused by on-?'F O delivery.
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(4 marks) Give the size (in segments) of the congestion window of a TCP Reno flow for each
of the first 10 “transmission rounds” under the following assumptions: 1) in each round a full
window of segments 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 (/2 marks in total)

(a) (2 marks) List two uses of ICMP in the Internet.
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/Qb’{ (4 marks) State the key difference between datagram and virtual circuit networks, and give
one advantage of each approach.

o
-N( ne‘} wor XS ha\/@())&? ddearams drave) in a Sc‘?l/ Pal% J/W)DU\T’-)
?Y’ec&e*&*'mrﬂ&é ro Jers. | o
_ [)m\qgram {’)e‘wwa- S Sen J @acj\ Ipd aﬂr?fn ‘H’C)“Oaé a F()Sgu
dil¥er UﬂL ?a‘H\ +hat = Choseén +Mme, \71
— Ve netwarcs 1S eagierdo detes P4 ket losz dutho /‘\Q/)
' prdetr delpvery patwre o thefner wark” 4\/~>a“)>qd«(
¥ Ak‘»hﬁ Yhe som€ P at QML‘*T“&% bq{’ ‘kk” nge/ |
- Dcf)'dzgY’«rn na/wor N 8Ca» ‘ T'@g,o Wl “‘H’)"Du‘gh dynm‘ P‘\.
(6 marks) Suppose that a router’s security is compromised, and an attempt is made to use it to
disrupt operation of the Internet. Do think the misbehaving router could cause greater B

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.
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