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Time: 50 minutes.

1. Using only low-level system calls, write the following programin C: It executes the program
specified in the first argument and passes the string in the second argument as the first argument
in the new program. It blocks while the new program is running, and terminates when the child
dies. For example, if the program were called xeq , then xeq ./frog 4 would run ./frog with
argument 4.

#include <stdio.h>
#include <string.h>
#include <stdlib.h>
#include <unistd.h>
#include <sys/wait.h>

int main (int argc, char **argv) {

int pid = fork();

if (pid==0) execl (argv[1],argv[1],argv[2],NULL);
wait (NULL);

return O;

}

2. In C, write acomplete program, using only low-level system calls, that forksachild. The
parent opens file called "input.txt" and copies output byte-by-byte to a pipe to the child. The
child reads the pipe and copiesit into afile it creates called "output.txt”. The parent and child
should terminate without creating a zombie.

#include <stdio.h>
#include <string.h>
#include <stdlib.h>
#include <unistd.h>
#include <sys/wait.h>
#include <fcntl.h>

int main (int argc, char **argv) {
int p2c[2];

pipe (p2c);

fork ();

if (pid==0) {

close (p2c[1]);

int out = open ("output.txt",O_WRONLY|O_CREAT|O_T RUNC,0700);
char buf;

while (read (p2c[0],&buf,1) > 0) write (out,&buf, 1);
close (p2c[0]);

close (out);

}else {

close (p2c[0]);

int in = open (“input.txt",O0_RDONLY);

char buf;
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while (read (in,&buf,1) > 0) write (p2c[1],&buf,1 );
close (p2c[1]);
close (in);
wait (NULL);
}
}

3. If I have amemory space of 25 bytes, initially clear, what will the results be with this
sequence of commands under Best Fit?

aloc 15

aloc 10

dedlocO

aloc 10

dedloc 10

dedloc 15

aloc 10

aloc 10

alloc 15: returns 0. <0,14> is allocated. <15,24 > is free.

alloc 10: returns 15. <0,14><15,24> are allocated . No free space.
dealloc O: returns 15. <15,24> is allocated. <O, 14> is free.
alloc 10: returns 0. <0,9><15,24> are allocated. <10,14> is free.
dealloc 10: ERROR. There is no allocated space be ginning at 10.
dealloc 15: returns 10. <0,9> is allocated. <10, 24> is free.
alloc 10: returns 10. <0,9><10,19> are allocated. <20,24> is free.

alloc 10: ERROR: There aren't ten available bytes

4. Linux alows both hard links and symbolic (soft links) to datafiles, but only soft links to
directories. What would avery large problem be with allowing hard links to directories? If you
wanted to adjust Linux to alow hard links to folders, how would you adjust (perhapsin aslight
way) how files and directories are stored to mitigate the very large problem?

The big problem with allowing hard links to directories is that if there is more than one
path to a directory, any program that recursively scans directories could go intan infinite
loop. If /A/B/C is the same physical directory as /A, then we would scaf,//A/B, /A/B/C,
/A/BIC/B, /A/BIC/BIC, IA/IB/C/BIC/B, etc. With a soft link, a program couldverify that's
the link is soft and not recursively can that directory. Hard links arent distinguishable
from the original directory and can't be verified.

If you really wanted hard links to directories, one way that would work isthat every
physical directory could be given a unique id number by the OS. When you are dgra
recursive directory scan, you could keep track of the ID numbers you'veeen, and not
entering a directory you've already seen.



