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You should write your answers for this part of the Comprehensive Examination in a
BLUE BOOK. Be sure to write vour MAGIC NUMBER on the cover of every blue hook
that you use.

The number of POINTS for each problem indicates how elaborate an answer is ox-
pected. For example, an essay-type question worth 6 points or less doesn’t deserve
an extremely detailed answer, even though a person can expound at length on juxt
about any topic in computer science.

The total number of points is 60. and the exam takes 60 minutes. This “coincidence”
can help you plan your time.

This exam is CLOSED BOOK. You may not use any notes, calculators, computers. ot
outside help.

Show your work, since PARTIAL CREDIT will be given for incomplete answers. For
example, you can get credit for making a reasonable start on a problem even if the
idea doesn'twork out; you can also get credit for realizing that certain approaches
are incorrect. On a true/false question, you might get partial credit for explaining
why you think something is true when it is actually false. But no partial credit can
be given if you write nothing.
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Problem 1 (18 points). Consider what happens when a Page fault occyrs. Briefly answer the
following qQuestions in a sentence or two.

Problem 2 (10 points). Suppose a inulti-level feedback scheduling algorithm cap be Parameterize(
by N, the number of levels, and Q[L..N), an array of priorities indexeq by leve].

2a. (S points). What Parameter values wouyld give the same effect as a ﬁrst-come.ﬁrst-sen-e
algorithm?

2b. (5 points). What Parameter values would give the same effect as 2 round-robjp algorithim
with quantum 77

Problem 3 (35 points). A certain freight train cap hold a maximum of B boxes. The train travels
across country once a day, stopping to drop off and Pick up boxes at each of ¥ stations along the
way. -

You are to write two functions, trin and sendboz, thag simulate the Operation of the traj,
with respect to loading and unloading boxes. The train function js called by a Process simulating
the train; sendboz s called by a process simulating a box that is sent op the train. Yo, are only to
write these fanctions; do not be concerned with the other code for the Processes,

You are to use general Semaphores to synchronize the train process ang the box Processes.
The train function is passed a single integer Parameter s that identifies 3 station. This function is
called when the train stops at the specified station. To synchronize the unloading of boxes, it is
hecessary to wake Up a box process and then wait untj] the box is taken off the train. Similarly, it

unload the box. A box may not be loaded on the train if it is fu] (bas B boxes already). If the
destination of 5 box is in the Opposite direction the train is traveling, the box should be loaded
anyway and will be delivered the next day. E

You can Program these functions jp Pascal or C. Be Sure to specify initial valyes for all
semaphores and global variabjes. Try to maximize concurrency while avoiding busy-waiting and
the possidility of dead] . .





