
CSIS0230APrinciples of Operating Systems(ClassA)
Tutorial 4

ProcessStructur e

In thistutorial,youhaveto addtwo systemcalls—getchild andgetname. Thespecificationsof
thesystemcallsareasfollows:

int getchild(pid_t pid, pid_t* child, int size)
Given a specificprocesspid, fill the processIDs of all its childrenin the child arrayof
sizesize. At mostthatmany entriesin child will beusedby thesystemcall. It returnsthe
numberof childrenof pid. Thusa callercancheckwhetherthebuffer is largeenoughby
inspectingthereturnvalue.

Input :
pid—thespecifiedprocessID
child—for storingthechildrenprocessIDs
size—thesizeof child array

Return value: thenumberof childrenof pid

Possibleerrors:
ESRCH—processcannotbefound
EFAULT—memoryspecifiedin child is notwritable

int getname(pid_t pid, char* name)
Givenaprocesspid, put thenameof theprogramexecutedby theprocessto name.

Input :
pid—thespecifiedprocessID
name—abuffer for storingthename of theprocess

Return value: 0 if therequestis servedsuccessfully.

Possibleerrors:
ESRCH—processcannotbefound
EFAULT—memoryspecifiedin nameis notwritable

After youfinishwriting thesesystemcalls,write auserprogramto testwhetherthesystemcalls
work. A pid shouldbereadfrom thecommandline, andtheprogramshouldprint all thepids
andnamesof all its children.

For example,onecanexecutetheprogramas
./a.out 541

Output:
The children of pid 541 are:
9305: in.telnetd
9146: in.telnetd
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One possible structure of the user program:

#include<syscall.h>
#include<errno.h>
#include<sys/types.h>
#include<stdlib.h>
/* Define __NR_getchild and __NR_getname here */
_syscall3(int, getchild, pid_t, pid, pid_t*, child, int, size);
_syscall2(int, getname, pid_t, pid, char*, name);
int main(int argc, char** argv) {

pid_t pid;
pid = atol(argv[1]);
/* find number of children of pid (calling getchild with size=0) */
/* allocate memory for children array */
/* find all pid’s children process IDs */

/* for each child process ID
find the name of process
print the process ID and name */

}

But remember to check the for errors returned by the user program. To ease debugging, we
recommend that you print out the error message in cases of error.

Hints:

1. There are some data types or functions that you may need to use:

function or type include
pid_t <linux/types.h>
struct task_struct <linux/sched.h>
int copy_from_user(void* to, void* from, int size) <asm/uaccess.h>
int copy_to_user(void* to, void* from, int size) <asm/uaccess.h>
struct task_struct*find_task_by_pid(pid_t) <linux/sched.h>

2. Using the user address space without checking will leave a really big security hole in your
kernel. So check them by using copy_to_userand copy_from_user.

3. Use printk for debugging. To see the messages from printk, run your program from a
text-mode console rather than in an X terminal.

4. Don’t forget to modify entry.S and Makefile.


