
CS 3251: Second Exam Name:

Instructor: Dr. Clark October 29, 2002

CS 3251
Fall 2002 - Second Exam

Problem Possible Score

1 20
2 20
3 20
4 20
5 20

Total 100

This test is closed book and closed notes. Answer the questions in the space provided. When answering ques-
tions, please state any and all assumptions you are making. You may use a calculator. For questions involving
calculation, indicate your final answer by circling it.

Some formulas you may or may not find useful.

• Utilization = K
1+2a wherea = Tprop

Tframe

• c =speed of light≈ 300,000,000meters
second

• e = mc2

1



CS 3251: Second Exam Name:

Part 1: TCP Packet Exchange (20 points)

An application wishes to exchange the following messages:

1. Client application sends 50 bytes of data and the server receives it.

2. Server application responds with 200 bytes of data and the client receives it.

3. Client in turn responds by sending 50 bytes of data and the server receives it.

Give thecomplete TCP packet exchangerequired to support this communication. Use a packet flow diagram
(two vertical lines, packets exchanged between) as we used in the class examples. Use initial sequence numbers of
300 for the client and 1999 for the server. Assume that no other data has been or will be exchanged between these
applications.
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Part 2: UDP Packet Exchange (20 points)

1. (10 pts) For TCP, we studied the connection management state diagram. However, UDP is sometimes de-
scribed as a “stateless” protocol. What is meant by this? Why did we not study a state diagram for UDP?

2. (10 pts)What services does UDP provide that are not already available from IP?
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Part 3 ARQ Protocol Operation (20 points)

Here is a naive little NACK based protocol.

Sender

Seq = 1
while True do

if data to send
Send Data(Seq) w/checksum
Seq = Seq + 1

if NAK arrives
Resend ALL Previous Data

end while

Receiver

Expect = 1
while True do

receive Data packet, verify checksum
if data corrupt or Data(Seq) > Expect

send NAK
else if Data(Seq) < Expect

discard data
else if Data(Seq) == Expect

deliver data to user
Expect = Expect + 1

end while

1. (10 pts) Consider a channel where the only error condition is bit-errors. Does this proposed protocol work
under these conditions? Briefly explain your answer. If it doesn’t work, give an example of how it fails.

2. (10 pts) Now add lost packets and reordering in addition to bit errors to the channel. Does this proposed
protocol work under these conditions? Briefly explain your answer.
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Part 4: ARQ Performance (20 points)

I have a reliable ARQ protocol that uses a fixed packet size of 500 bytes and a fixed window size of 32 packets. I
am currently using it on a 16Mb/sec (Megabit = Million bits) network interface.

1. (5 pts) Assuming that the hardware’s performance is bounded by the speed of light, what is the maximum
distance I can separate two network nodes using this protocol and still achieve 100 percent utilization of the
link?

2. (5 pts) New hardware was just released and I can upgrade my network interfaces to support 100Mb/sec data
rates. Assuming I want to maintain the same distance limits, what change should I make in my ARQ protocol
so that I can still get 100 percent utilization.

3. (5 pts) One problem with the new higher speed interfaces is that the bit-error rate is noticably higher than it
was at lower speeds. Given this, which ARQ algorithm is most appropriate for this new network and why?

4. (5 pts) In general, how many bits are needed for the sequence number field of an ARQ protocol? Assume the
number is used to count packets, not bytes as is done with TCP.

5



CS 3251: Second Exam Name:

Part 5 Flow and Congestion Control (20 points)

What is the purpose of each of the following:

1. (3 pts)Flow Control

2. (3 pts)Congestion Control

Briefly describe how they are performed in TCP and in UDP.

1. (7 pts)Flow Control

2. (7 pts)Congestion Control
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