CSE 40771 – Distributed Systems – Fall 2008 – Prof Thain
Please make sure you have FIVE pages.                                                       NAME:
Definitions (20 points)

Define each of the following terms in one or two brief sentences:
1. Fault
2. Error
3. Failure
4. Checkpoint
5. Triple Modular Redundancy
6. Canonical Name (DNS)
7. Finger Table
8. Concurrent (Lamport’s definition)

9. Stragglers (in Map-Reduce)
10. State the formula for the number of loyal generals needed to solve the Byzantine Generals program with X traitorous generals.

2. Short Answer (20 points)
Explain how Universal Coordinated Time is measured and computed.

Explain why the two-phase commit is considered a blocking protocol.
Explain the Reserve (V) right in the Chirp filesystem.

Explain the difference between iterative and recursive lookup in the Domain Name System.

3. Logical Time and Multicast (10 points)

Explain the Lamport logical time algorithm.

Carefully state the relationship between causality and two clock measurements.

Explain how to implement totally ordered multicast using Lamport clocks.
4. Mutual Exclusion (10 points)
State the Ricart-Agrawala algorithm for distributed mutual exclusion.

What can go wrong in this algorithm?  Is there a solution?
State the majority-vote decentralized mutual exclusion algorithm.

What can go wrong in this algorithm?  Is there a solution?

5. Real Systems (10 points)

Consider a large web-based collaboration system such as Facebook.  Out of millions of signed-up users, it must provide service to tens of thousands simultaneously.  However, it is not simply providing static files to each user.  As each user updates their page, that changed information must be made quickly available to all interested users.

Using your knowledge of common distributed systems discussed throughout this class, sketch and describe a plausible explanation for how this system is implemented.  Be sure to indicate any potential problems of performance, scalability, and reliability, and indicate how they might be addressed.




































