CMPT - 371: Homework-1: 5 Questions — 10 Marks each
Deadline to submit: January 28" 2016

P3. Consider an application that transmits data at a steady rate (for example, the
sender generates an N-bit unit of data every k time units, where & is small and
fixed). Also, when such an application starts, it will continue running for a
relatively long period of time. Answer the following questions, briefly justi-
fying your answer:

a. Would a packet-switched network or a circuit-switched network be more
appropriate for this application? Why?

b. Suppose that a packet-switched network is used and the only traffic in
this network comes from such applications as described above. Further-
more, assume that the sum of the application data rates is less than the

capacities of each and every link. Is some form of congestion control
needed? Why?
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P6. This elementary problem begins to explore propagation delay and transmis-
sion delay, two central concepts in data networking. Consider two hosts, A
and B, connected by a single link of rate R bps. Suppose that the two hosts
are separated by m meters, and suppose the propagation speed along the link
15 5 meters/sec. Host A 1s to send a packet of size L bits to Host B.

a. Express the propagation delay, dpmp, in terms of m and s.

b. Determine the transmission time of the packet. d . in terms of L
and R.

c. lgnoring processing and queuing delays. obtain an expression for the end-
to-end delay.

d. Suppose Host A begins to transmit the packet at time =0. At time t =d_
where is the last bit of the packet?

ans*

e. Suppose d on is greater than d_ . Attime t =d___, where is the first bit of

the packet’

f. Suppose d op is less thand, . Attime t=d__, where is the first bit of
the packet’

g. Suppose s =2.5 - 108, L = 120 bits, and R = 56 kbps. Find the distance m
so that dpmp equalsd_ .
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PE. Suppose users share a 3 Mbps link. Also suppose each user requires
150 kbps when transmitting, but each user transmits only 10 percent of the
time. (See the discussion of packet switching versus circuit switching in
Section 1.3.)
a. When circuit switching 15 used, how many users can be supported?

b. For the remainder of this problem, suppose packet switching is used. Find
the probability that a given user is transmitting.

c. Suppose there are 120 users. Find the probability that at any given time,
exactly n users are transmitting simultaneously. (Hint: Use the binomial
distribution.)

d. Find the probability that there are 21 or more users transmitting
simultaneously.
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P12. A packet switch receives a packet and determines the outbound link to which
the packet should be forwarded. When the packet arrives, one other packet is
halfway done being transmitted on this outbound link and four other packets
are waiting to be transmitted. Packets are transmitted in order of arrival.
Suppose all packets are 1,500 bytes and the link rate is 2 Mbps. What is the
queuing delay for the packet? More generally, what is the queuing delay
when all packets have length L, the transmission rate is R, x bits of the
currently-being-transmitted packet have been transmitted, and n packets are
already in the queue?
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P25. Suppose two hosts, A and B, are separated by 20,000 kilometers and are
connected by a direct link of R = 2 Mbps. Suppose the propagation speed
over the link is 2.5 - 10* meters/sec.

a. Calculate the bandwidth-delay product. R - .:ipmp.

b. Consider sending a file of 800,000 bits from Host A to Host B. Suppose
the file 1s sent continuously as one large message. What 1s the maximum
number of bits that will be in the link at any given time?

¢. Provide an interpretation of the bandwidth-delay product.
d. What is the width (in meters) of a bit in the link? Is it longer than a foot-
ball field?

e. Derive a general expression for the width of a bit in terms of the propaga-
tion speed s, the transmission rate R, and the length of the link m.
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