CECS 572 Advanced Computer Networking

Assignment 2
To be completed by Wednesday, September 17, 2014
(Solutions will be made available via BeachBoard)


Answer the following questions from Kurose and Ross, Chapter 1:

A. Chapter 1 Review Questions
[image: image1.png]R19. Suppose Host A wants to send a large file to Host B. The path from Host A to
Host B has three links, of rates R =500 kbps, R, =2 Mbps, and R, = | Mbps.

a. Assuming no other traffic in the network, what is the throughput for the
file transfer.

b. Suppose the file is 4 million bytes. Dividing the file size by the through
put, roughly how long will it take to transfer the file to Host B?

c. Repeat (a) and (b), but now with R, reduced to 100 kbps.
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[image: image3.png]P7. 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 statistical multiplexing in Section 1.3.)
a. When circuit switching is 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.




[image: image4.png]PI1. 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?




[image: image5.png]P23,

P24.

Suppose you would like to urgently deliver 40 terabytes data from Boston to
Los Angeles. You have available a 100 Mbps dedicated link for data transfer.
Would you prefer to transmit the data via this link or instead use FedEx over-
night delivery? Explain.

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 - dp“w,

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

c. 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.



B. 
Chapter 1 Problems

[image: image6.png]P25. Referring to problem P24, suppose we can modify R. For what value of R is
the width of a bit as long as the length of the link?

P26. Consider problem P24 but now with a link of R = 1 Gbps.

a.
b.

Calculate the bandwidth-delay product, R - dprw‘

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

What is the width (in meters) of a bit in the link?




[image: image7.png]R23. What are the [ive layers in the Internet protocol stack? What are the principal
responsibilities of each of these layers?




[image: image8.png]R25. Which layers in the Internet protocol stack does a router process? Which
layers does a link-layer switch process? Which layers does a host process?




[image: image9.png]R24. What is an application-layer message? A transport-layer segment? A network-
layer datagram? A link-layer frame?




[image: image10.png]P4. Review the car-caravan analogy in Section |.4. Assume a propagation speed
of 100 km/hour.

a. Suppose the caravan travels 150 km, beginning in front of one tollbooth,
passing through a second tollbooth, and finishing just after a third toll-
booth. What is the end-to-end delay?

b. Repeat (a), now assuming that there are eight cars in the caravan instead of
ten.




[image: image11.png]P5. 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
is s meters/sec. Host A is to send a packet of size L bits to Host B.

a. Express the propagation delay, d - in terms of m and s.
b. Determine the transmission time of the packet, d, ., in terms of L and R.

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





C. 
Read: “An Interview with Leonard Kleinrock,” pp. 80-81.

Nothing to turn in.
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