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Graduate Operating Systems

Prof Douglas Thain 
Final Exam
Short Answer: (2 points each)
Answer ALL of the following questions.
Each answer should only be 1-3 sentences.

1 - Briefly describe the difference between a type I and Type II virtual machine.
2 - Name one significant barrier to obtaining good performance in a Type II VM.

      Briefly describe how to overcome that barrier.

3 - The initial simulation of LFS had a poor distribution of data among segments.

     What was the problem, and how was it fixed?

4 - For what size system does the performance of AFS exceed NFS?

5 - Which filesystem provides semantics most like Unix: AFS or Spritely NFS? Why?

6 – Briefly explain the reservation right in the Tactical Storage System.

7 - Define working set.
8 - What is the “duality” referred to in the Mach paper?  Why is it important?
9 - In Lamport’s terminology, what does it mean for two events to be concurrent?

10 - State two of Lampson’s hints for computer system design.

Long Answer (10 points each)   Answer ALL of the following questions.
A good answer can fit in the space provided.  But, use the back of the page if needed.

(Go on to the next page.)
1. Kerberos

a) A client interacting with a Kerberos system uses (among others) two important kinds of data items: ticket and authenticators.  Describe the contents and purpose of each type of data item.  You may use the Kerberos syntax and abbreviations.

b) Diagram how a Kerberos client authenticates itself to a server.

Assume a fresh client with no starting credentials.

Show all processes involved and the contents of all messages exchanged.

You may use abbreviations like Tx,y and Ax,y to stand for tickets and authenticators. 

2. Kernel Structure
Compare the three major ways of structuring a kernel that we have discussed in class.  For each type, summarize the philosophy behind the structure, describe the structure of the system, and state its primary strengths and weaknesses.

3. Thread Implementations

Sketch and describe the three major ways of implementing threads that we have discussed in class.  Describe the general operation and the primary strengths and weaknesses to each approach.

4. Time, Clocks and Ordering

Consider the problem of communication in colonial America.  Before the advent of electronic communication, delivery of ordinary messages would take weeks or even months by horse or ship.  Often, business matters and military orders would cross in transmission, leading to confusion and error.  Perhaps if Lamport had published his algorithm a few centuries earlier, people communicating by written message would have been able to put their affairs in “order.”

a) State the Lamport logical clock algorithm using 18th century technology.
b) Suppose that the Lamport algorithm was used in colonial America.  Now, a merchant in New York sells all his tea and buys a large supply of coffee when his local Lamport clock reads time X.  In Boston, the “tea party” declares a boycott of British tea when the local Lamport clock reads time Y.  As a result, many Americans begin drinking coffee, the value of coffee rises, and the merchant makes a great profit.

The aggressive attorney general of New York accuses the merchant of “insider trading,” claiming that the merchant must have received a message describing that the tea party occurred and used that knowledge to make an unfair profit on coffee.

Using only the values X and Y, what can be said about the causal relationship between the tea party and the sale of coffee?  You do not know whether the claimed “insider message” really occurred.  Assume that all parties implement the algorithm correctly.































