Department of Computer Science
Operating Systems Qualifying Exam
Fall, 2006

The following exam is open book and open notes. You may feel free to use whatever additional reference material you wish, but no
electronic aids are allowed. Please note the following instructions. There will be a ten point deduction for failure to comply with them:

e show your work whenever appropriate. There can be no partial credit unless you show how you derived your answers

e be succinct. You may lose points for facts that, while true, are not relevant to the question at hand

1. (40 points) For the following problem, assume an Alewife (i.e. LimitLESS protocol) computer system. Assume variables x and
y are homed (have their directory entries) on processor P;, and initially both have empty processor sets (P, = {}, P, = {}). Now
suppose processors P, and P; execute the following sequence of memory operations:

P wx)1
Ps: r(x)l w(y2

(a) Show one-line programs running on P and Pz that might result in that sequence of memory operations.

(b) In the following table, show all the messages that need to be sent between Py, P>, and P3 to accomplish this.

Source Message | Variable | Destination Comments
Processor Type Processor

(a) Add barrier operations to the code you wrote in part 1a that will guarantee this result (i.e., make no changes to your code in
1a other than the addition of some S operations, so that the final memory operation has to be w (y) 2).

2. (25 points) Draw a picture of a circuit (as shown in the Peterson and Brown “Cyclic Codes for Error Detection” paper and in my
lecture notes) implementing a CRC polynomial of x> 4 x + 1.
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3. (25 points) Consider a new computer system to be developed using hashed page tables for its virtual memory management. Some
of the specifications of the computer system’s virtual memory have been defined, as follows:

Virtual Address Width: 64 bits

Physical Address Width: 40 bits

Page Size: 16K bytes
Protection bits will include a User bit, a Writeable bit, and an Executable bit.
Propose a format for an entry in the hashed page table. You may need to have “bookkeeping” bits in addition to the protection bits
described above.

4. (10 points) Which is easier: process migration in a shared-memory multiprocessor system, or processor migration in a cluster (in
which each node has its own memory, with message-passing used to communicate between the nodes)?
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