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(Summarize the fundamental concepts of computer networks)

80 Min

Question No 1: (Marks 4+4+7=15)
Part A: In‘ a nerwcujk with a bandwidth of 20 Mbps and a round-trip time of 200 milliseconds. a
1 MB file is transmitted using TCP. If each acknowledgment requires 1 millisecond and the

O {1’ Ms (B8

protocol’s window size is 10 KB, what is the approximate throughput? vr'l

Part B: A 3000-byte packet is sent from your office to a server. It is first sent over an § Mbps

cable link. Once it has been received completely, it is then sent over a 200 Mbps ISP link. The

propagation delay of the cable link is Ims and the propagation delay of the ISP link is 20ms.
e 1 lf"’“ 5

How long does it take for the packet to reach the server? \4.’1

Part C:
Imagine you're sending a letter to a friend across the country. You could choose to: L t"t—' ]

L.
Option A: Write the letter. seal it in an envelope, and mail it. The envelope travels through the postal

system, potentially passing through various sorting centres and delivery trucks before reaching its
destination,
Option B: Establish a dedicated phone line between your house and your friend's house, and then talk

directly through the line.
Which option is analogous to packet switching and which is analogous o circuit switching? Explain your

reasoning, highlighting the key differences between the two network switching methods in terms

of resource allocation, data transmission, and efficiency.
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link with 2 bandwidth of 100 Mbps and 2

2. An FTP application transmits data over a
round-trip delay of 20 milliseconds. Assuming a packet size of 1,200 bytes and a window

size of 40 packets. calculate the throughput. 'f %
CLO-2
(Apply the concepts of computer networks to sol

ve their related problems)

Question No 2; (Marks 5+5+5+5=20)

N
Usern? _i'{_%art A:
R<rt4/p A communication link operates with a data rate of 2 Mbps and a one-way propagation
rotocol and assuming acknowledgments have
achieve 70%

DoTz L /ot delay of 15 msec. Using the stop-and-wait p
S Lk egligible delay. cafculajge the minimum frame size in bits needed 10
+ L/24cchannel efficiency.
where the average source-to-destination distance 18

= (L= 14c%0o8h a satellite communication system
22,000 kilometers with a one-way delay of 330 milliseconds, calculate the data rate
delay of a 1.5 KB packet? E 2

|- el ‘%& needf_;d for the rqund-tnp de_lay to equal the transmission
ldc)nf = St Consider a real-time scenario where you're streaming high-definition video content over a
B L . Sylo long-distance network connection, The video content is transmitted at a rate of 10 Mbps,
T and it needs to trave) over a network link that spans 2,000 kilometers with a propagation
: eed of 2 x 1078 meters per second. s oTo 1O e T
ST A 1:S¢le® ,  Calculate the Time of Propagation 'pf = e AT \Q Sip\see-
CEE = i = b. Explain the Delay Dependencies L R
a large file to Host B. The path from Host A 10 Host
= 1 Mbps.

Part B: Suppose Host A wants 10 send
B has three links of rafes Rl = 500 kbps, R2 = 2 Mbps, and B3 =
3 a. Assuming no other traffic in the network, what is the throughput for the file transfer?

R b. Suppose the file is 4 million bytes. Dividing the file size by the throughput, roughwow long

will it take to transfer the file to Host B? s 6 [4sec - WA G Gvets
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Part C; Suppose that the two measured SampleRTT values are 106 ms and 120 ms. Compute the
EstimatedRTT after each of these SampleRTT values is obtained, using a value of &. = 0.123 and
‘assuming that the value of EstimatedRTT was 100 ms just before the first of these five samples
were obtained. Compute also the DevRTT after each sample is obtained, assuming a value of f =
0.25 and assuming the value of DevRTT was 5 ms just before the first of these five samples was
obtained. Last, compute the TCP Timeoutlnterval after cach of these samples is obtained. rs)
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(Analyze various protocols, algorithms, and their functions in a network)

Question No 3: (Marks 6+9=15)

Part A: What will be the output if checksum algorithm is applied on given data:
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Part B: Consider the figure below in which a TCP sender and receiver communicate over a

connection in which the sender-=recsiver segmenﬁ-rﬁa\ be lost. The TCP sender sends an initial

window of 5 segments. Suppose the initial value of the sender- ->Teceiver sequence number is 62
and the first 5 segments each contain 553 bytes. The delay between the sender and receiver is 7
time units, and so the first segment arrives at the receiver at t=8, As shown in the figure below, 2
of the 5 segment(s) are lost between the segment and receiver. i

TCP sender TCP receiver
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1= 10
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- the sequence numbers associated with each of the 5 segments sent by the sender.
‘Fematyowmweras abe,.. (6]

-'ACK numbers the receiver sends in response to each of the segments. If a
arrives use X' to denote it. and format your answer as: a,b.c,... \ L\-:\,




