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Instructions
1. Read all instructions.  Failure to follow instructions will result in loss of points.

2. This is a closed-book examination. 

3. You are permitted one 8.5 by 11 inch sheet of notes (both sides OK) that you have prepared.

4. You are permitted 50 minutes to complete this examination.
5. Do not start the exam until the proctor has told you to start.
6. Answer any three (3) questions, and no more.  
7. Leave sufficient room in the upper lefthand corner for the staple and staple your answer sheets in the room you have left.

8. Start the answer to each question on a new page (i.e., do not put the answer to more than one question on the same page).

9. Use exactly one page of paper (both sides is OK, or two pages front side only) to hold the answer to each question, and please write legibly.

10. Put the question number in the top center of each answer page and label each part of the question answer.

11. Show your work.

12. Include your last name and page number in the upper right hand corner of each answer page.

13. Assemble your answers in numerical order of the questions when you submit them.

14. Print your family name and first initial in the upper right hand corner of this page, and complete the honor statement affirmation below.

Read and sign the following statement.  This page MUST be attached to your examination answers and MUST be completed to obtain credit for this examination.

On my honor, I have neither given nor received unauthorized aid on this examination.

Signed ________________________________________

Printed Name: __________________________________

UFID: ____________-_____________

1. Consider circuit-switching, virtual circuits, and datagram networks. 

a. What do circuit-switching and virtual circuit networks have in common that is lacking in datagram networks?  Explain.

b. What do virtual circuit networks and datagram networks have in common that is lacking in circuit-switched networks?  Explain.

c. Under what circumstances would a persistent, constant-rate communication be a poor candidate for a circuit-switched network?  Explain.

d. What type of network would be best suited for a persistent, variable-rate connection that has loss and delay sensitivity?  Explain. 

2. Consider electronic mail protocols.  

a. Why are there two distinct types of protocol for transferring email from a sender to a recipient?  Explain.

b. What are the main differences between IMAP and POP3?  How does these impact users who access email from several different hosts?

c. Which field determines where an email message is eventually stored, the “RCPT TO” field in SMTP or the “To” field in the message header?  Why? 

d. Which fields are normally used to display the sender and the addressee to the user, those of SMTP or those in the mail header?  

3. HTTP

a. What are the two methods for sending input to the server in HTTP 1.0?  Describe. 

b. What additional method was added in HTTP 1.1?  Why was this new method needed?   

c. How do cookies allow stateless web servers to maintain session state?  Explain. 

d. What is “conditional get” and how is it used?  What benefits does it offer? 

4. Consider a link with length 250 km and data rate 10 Mbps. Assume that the propagation speed is 2.5 x 108 mps. Packets are 10,000 bits, including header. 

a. With continuous transmission, how many bits are on the link at a time?

b. What is the protocol utilization for Stop-and-Wait ARQ? How large does the sender’s window have to be to achieve maximum utilization for GBN-ARQ?

c. Now let the data rate be 10 Gbps.  Repeat (a) and (b). 

d. For (c), how many bits of sequence number are needed (assuming packets are numbered sequentially) for GBN-ARQ?  For SR-ARQ?

5. Consider two TCP Reno connections sharing a bottleneck link with capacity 1 Mbps.  Segment size is 10,000 bits for each connection.  RTT for connection A is 50 ms, RTT for connection B is 100 ms.  Both start at the same time with standard cwnd and ssthresh.  Assume that the connection with higher rate loses one segment when the sum of the rates exceeds 1 Mbps, and detects it at the end of its RTT. 

a. What is the data rate over one RTT for each connection when its cwnd is one segment?  Explain.

b. List the data rate pairs for the two connections for intervals of 50 ms. (so the data rate for B will be the same for the first two intervals, e.g.) for the first 2 seconds.  Graph the two rates and comment on the shapes of the two step functions. 

c. Now suppose that when the sum of the rates exceeds 1 Mbps, both connections lose one segment.  Now repeat (b), including commenting on the two functions. 

