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CEN 5106C Computer Networks
Exam 2
3 May 2012
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 the first question and any other two (2) questions for a total of three (3), 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: ____________-_____________

I. MANDATORY QUESTION – YOU MUST ANSWER QUESTION 1
1. Recall your project 3 implementation. 

a. What approach did you take to routing?  What problems does that routing approach have in general?  How did you solve these problems?  Explain.

b. How did you deal with the problem of duplicate server names?  What did you do when a client sent a message to a duplicated server name? Explain. 

c. If you could have done anything to solve the problem of duplicate server names, what approach would you have taken?  Explain. 

d. What was the most difficult challenge you faced in carrying out the projects?  How did you solve it?  Explain. 

II. SELECTION QUESTIONS – YOU MUST ANSWER EXACTLY TWO (2)
2. Network Layer.  

a. Why was CIDR introduced to replace the original Class A/B/C IP address designations?  Explain both the problem(s) and the way in which CIDR provides solution(s).  

b. Why is there no IETF NAT standard?  Explain. 

c. Assuming that a NAT has multiple public IP addresses, describe a method where the NAT uses the least amount of information in its translation table in order to provide for effective communication between inside nodes with private IP address and outside nodes with public IP addresses, with more than one session per inside host?  Do not just use the fields discussed in the class, but think of what the bare necessities are for this.  Justify your answer (i.e., show that it can do what it has to do, and that each field included is necessary), and describe its limitations. 

d. Now modify (c) to address the case where the NAT has only one public IP address available.   

e. What advantage is there in having a NAT that included remote host IP address and port along with the NAT public IP address and port, mapped to LAN host private IP address and port? Explain.  When would this advantage matter?  

3. Link Layer

a. What information does ARP provide and to whom?  Why is it needed?  How does it do this? 

b. Describe the ARP protocol in terms of who sends and receives messages, and the kind of information they include.  For each address used in the protocol header(s) of the basic exchange, explain why the particular address is used for that field in that message.   

c. Why does ARP have a lifetime on the entries in its table?  Explain. 

d. Explain how S-ALOHA has twice the maximum efficiency of pure ALOHA.  What is the cost of obtaining this efficiency improvement?  Describe a scenario in which S-ALOHA would have a worse efficiency than pure ALOHA in practice, with multiple senders.  

e. Why do MAC protocols sometimes give shorter, dynamically assigned identifiers to interfaces when they already have a unique MAC address? 

4. Wireless Networking. 

a. Why does IEEE 802.11 use CSMA/CA instead of CSMA/CD like IEEE 802.3?  What are the relevant medium access differences in the protocols, and why do they exist? 

b. What is the purpose of RTS/CTS?  How does it work?  Given a cost of D msec. per delimiter and P msec. for the payload of a MAC frame, with G msec. gap between each transmission (for simplicity assume a single gap length, delimiter size, and frame payload duration), how much more overhead is there when RTC/CST is used as opposed to when it is not used? Give expressions for overhead (assuming successful transmission only – no collisions) with and without RTS/CTS, then give the additional overhead normalized to transmission time without RTS/CTS. Include all time needed for one complete transmission cycle. 

c. How does IEEE 802.11 handle power conservation?  Explain in terms of the way the protocol works when a device is in power-saving mode. 

d. Does CDMA either take turns or suffer from collisions?  If so, explain how (for each); if not, explain why not (for each).  What coordination must occur for CDMA to work? Include coordination between communicating stations and coordination amongst all stations.  How would you provide for each type of coordination needed? 
