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Graduate Operating Systems

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

1 - What sort of file access patterns is a log structured file system designed to handle?
What sort of patterns does an LFS not handle well?

2 - What was the most important design difference between the AFS prototype and the production system?  What observation drove this change?

3 - Define “thrashing” very precisely.
4 – Why isn’t “pure” LRU used as a page replacement algorithm in practice?

5 - What is the primary advantage of mark-and-sweep garbage collection over reference counting?  (Performance is not an acceptable answer.)

Long Answer (10 points each)
Answer ALL of the following questions.

A good answer can fit in the space provided.

However, use the back of the page if you need it.

1 – Both RAID-5 and Google-FS could be used to harness the capacity and performance of a collection of one hundred disks.  Compare and contrast the design and implementation of these two systems.  Make sure to diagram and explain how each works, and indicate what sort of workloads benefit from each system design.

2 - This question has two parts of equal value:

A – Describe the semantics of AFS and Spritely NFS.
B - Give a simple example of how two processes performing basic operations (such open, close, read, and write) on the same file system would receive different results using AFS and Spritely NFS.

3 - MULTICS implements file I/O by simply mapping a file into memory on demand, page by page, as an application accesses memory.    What are the advantages and disadvantages of memory mapped I/O in MULTICS, compared to explicit I/O operations like open, read, write, and close in Unix?  (Hint: Consider an application that reads in one GB of data sequentially, and then describe what happens in the kernel – system calls, page faults, disk reads – in response to the application’s action.)

