UCLA Computer Science 111 (Fall 2010)
Midterm
100 minutes total, open book, open notes
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la (5 minutes). In the low level bootstrap code
given in class, suppose we omit the line
"outb (0x1f7, 0x20);". What will go wrong, and
why?
lb (5 minutes). In the low level bootstrap code
that prints to a screen, suppose we uniformly
replace "uintl6_t" with "char". What will go
wrong, and why?
2a (5 minutes). Give an example of how the

waterbed effect applies to bootstrapping.

2b (5 minutes). Give an example of an economy of
scale in scheduling.

3 (10 minutes). As shown in class, double
buffering can help performance in some cases.
Would it help even more to *triple* buffer?
*quadruple* buffer? Why or why not?

4 (8 minutes). Give realistic C code showing why
critical sections are sometimes needed even in a
single-threaded environment, where there is only
one process in the system and that process has
just one thread.

\

5. Consider the following code:
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int sortIO(void) {
pid_t p = fork();
switch (p) {

case —1:
return -1;
case 0:
execvp("/usr/bin/sort",
(char *[]) {"sort", NULL});
_exit(1);
break;
default:

{

}

int status;
if (waitpid(p, &status, 0) < 0)
return -1;
if (!WIFEXITED (status)
| | WEXITSTATUS (status) != 0)
return —1;
return O;

the following proposed changes,

n the consequences of the change. Consider
hange independently.

minutes) :
minutes) :
minutes) :
minutes) :
minutes) :

minutes) :

minutes) :

Swap lines 6 and 11.
Omit lines 16 through 18.
Omit line 5.

Swap lines 4 and 6. ﬁ%’

Change "_exit" to "exit".

Insert "fork();" between lines 2

Change line 7’s "sort" to "cat".
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.ppose I use an unusual x86 C compiler in

_<h every function call is a system call. To
.all a function FOO, my compiler generates all
the code that an x86 compiler normally generates,
but instead of issuing a CALL FOO instruction, it
pushes FOO onto the stack, and then executes an
INT 92 instruction. By convention, the 92nd
interrupt vector pops FOO from the stack and then
jumps to FOO.

6a (7 minutes). Will this idea work at all on
Linux? If so, explain; if not, explain what
would need to change with Linux to get it to
work.

6b (8 minutes). Assuming the idea works, will
this sort of thing help us to attain hard
modularity instead of soft modularity? Explain.

7 (12 minutes). Suppose we use a round-robin
(RR) scheduling policy, except that whenever a
guantum expires, we choose a process at random.
Call this approach Random Round Robin ("RRR").
Compare RRR to ordinary RR. Which one is fairer?
Which one has lower average turnaround time?
Which one has lower average response time?
Explain, using an example set of Jjobs to
schedule.

8 (10 minutes). A precondition for lock() 1is
that a process cannot attempt to gain a lock that
it already has. Suppose a process violates this

precondition: give a specific example of what can
go wrong, using the implementation of ’lock that
was discussed in class. Similarly, give an
example of what can go wrong with unlock() if its
similar precondition is violated.
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