CSE 40771 – Distributed Systems – Spring 2007 – 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. Fail-Stop

2. Fail-Silent

3. Fail-Safe

4. Rollback

5. Forward Recovery

6. Small World Effect

7. Mean Solar Second

8. Concurrent (in the context of Lamport’s logical clocks)

9. Position Based Routing

10. State the formula for the number of loyal generals needed to solve the Byzantine Generals program with X traitorous generals.

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

Explain how a workstation synchronizes its time to a server using the Network Time Protocol.  Be sure to include the formula that yields the new time.

State the Chandy-Lamport distributed checkpointing algorithm.

Explain why the two-phase commit is considered a blocking protocol.
Logical Time (10 points)

Consider the following timeline of a distributed system of three nodes.

Each circle indicates some “event” that occurs at a node.

Each thin line indicates a message that is passed between each node.

Assume that the Lamport algorithm is used to compute logical time at each node.

(A) Write the logical time computed for each event to the left of each circle.

       The first event at each node should have logical time zero.

[image: image1]
(B) Several of the events above are labeled with letters.  In the blank spaces below, indicate the causal relationship that exists between each pair of events.

A  __  B
A  __  C

B  __  D

E  __  F

E  __  G

Distributed Hash Tables (10 points)
Explain how a new node joins an existing Chord ring. (2 points)
State the stabilization protocol that is periodically run on a Chord ring. (3 points)
Explain how to locate a given data item by its hash key in a Chord ring. (5 points)


Real Systems (10 points)

Hundreds of millions of personal computers around the world are configured by default to synchronize their clocks with a server named time.windows.com once per day.  Clearly, a single server would not be able to handle so many clients, nor would a single server be reliable enough for such an important service.  How can this system work?
Using your knowledge of common distributed systems discussed throughout this class, sketch and describe a plausible explanation for how this time service is implemented.
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