CSE 60641 – Exam II – Fall 2007 – Prof Thain                            NAME: 
Short Answer (2 points each)

Each answer should only be 1-3 sentences.

1. Why isn’t LRU used as a page replacement algorithm in practice?
2. Give two fundamental reasons why event-driven concurrency is more scalable than thread-driven concurrency for an application like a web server.
3. Suppose that process X speaks English and process Y speaks Russian. Using the notation of CSP, write a translator process T that accepts a message from either party, translates it, and sends it to the other party. (You may assume the existence of a function called translate.)

4. What is the purpose of a combiner function in Map-Reduce?

5. What are stragglers and how are they handled in Map-Reduce?


Long Answer.  A good answer can fit on the front side, but use the back if needed.

Memory Management Hardware (10 points)
a) Sketch all of the data structures used to open and read a segment from disk in MULTICS.  Label each structure with the appropriate term.  If you use acronyms like PT, DS, also write out a key that gives the full name for each acronym.

b) Sketch and describe how the concept of segmentation can be implemented in a system that only has hardware for simple paging.

Page Replacement Algorithms (10 points)
a) Sketch and explain the WS-CLOCK algorithm and necessary data structures.

b) Under what conditions does WS-CLOCK result in a good approximation of the pure WS algorithm?  When does it result in a bad approximation?

Threads and Synchronization (10 points)
a) What is priority inversion?

b) Give an example of how priority inversion can occur when using a monitor.

c) How does Mesa solve this problem?

