CSE 60641 – Fall 2009 – Prof. Thain – Exam III


NAME:

 Theory of Virtualization (10 points)
Consider the Popek and Goldberg model of a third generation virtualizable machine.  
a) State the contents of the machine state (E,M,P,R)

b) State what happens when an instruction traps. (Be brief and precise.)

c) Suppose the machine is running a virtual machine monitor, which is running a single operating system, which is running processes A and B.  Process A invokes the system call yield(), which will cause A to return to the ready list and allow B to start running.  Explain what happens in the machine, the VMM, and the OS to make this happen.

Memory Management (10 points)
Consider a CPU that has a base page size of 4KB and superpages of 4MB.

a) Most traditional operating systems use only the base page size.  What would be the main benefit and the main drawback of switching completely to superpages?


b) Explain how to implement a paged virtual memory that uses a mix of base pages and super pages.  Be sure to explain how this affects page allocation, promotion, demotion, and eviction.

Distributed Operating Systems (10 points)
Compare and contrast two of the following systems: Locus, Condor, and Eucalyptus.  Be sure to sketch or describe the system structure, user interface, intended usage modes, and fault tolerance.

The Big Picture (10 points)
In this semester, we have seen several examples of how subtle changes to the interface of a computer system can have a dramatic effect on the performance or reliability of the system.  Give two examples that demonstrate this principle.  (The examples should be from different class units such as filesystems, concurrency, memory, etc.)  For example example, be sure to state the original interface, the improved interface, and exactly how the improvement affects the implementation.

