CSIS0230APrinciples of Operating SystemyqClassA)
Tutorial 4
ProcessStructure

In thistutorial,you have to addtwo systemcalls—getchild andgetname. Thespecificationsof
thesystemcallsareasfollows:

int getchild(pid_t pid, pid_t« child, int size)
Given a specificprocessid, fill the procesdDs of all its childrenin the child array of
sizesize. At mostthatmary entriesin child will beusedby the systemcall. It returnsthe
numberof childrenof pid. Thusa callercancheckwhetherthe buffer is largeenoughby
inspectinghereturnvalue.

Input:

pid—thespecifiedprocessD

child—for storingthechildrenprocessDs
size—thesizeof child array

Return value: thenumberof childrenof pid

Possibleerrors:
ESRCH—procesannotbefound
EFAULT—memoryspecifiedn child is notwritable

int getname(pid_t pid, char+ name)
Givenaprocesgid, putthenameof theprogramexecutedby the procesgo name.

Input:
pid—thespecifiedorocessD
name—abuffer for storingthe name of theprocess

Return value: O if therequests senedsuccessfully

Possibleerrors:
ESRCH—processannotbefound
EFAULT—memoryspecifiedn nameis not writable

After youfinishwriting thesesystentalls,write a userprogramto testwhetherthe systencalls
work. A pid shouldbe readfrom the commandine, andthe programshouldprint all the pids
andnamef all its children.

For example onecanexecutetheprogramas
./ a.out 541

Output:
The children of pid 541 are:
9305: in.telnetd
9146: in.telnetd



One possible structure of the user program:

#include<syscallh>
#include<errnoh>
#include<sysgtypesh>
#include<stdlibh>
[* Define__NR_getchildand __ NR_getname here */
_syscall@int, getahild, pid_t, pid, pid_t, child, int, size);
_syscallZint, gethamepid_t, pid, char, name;
int main(int argc, char* argv) {
pid_tpid;
pid = atol(arg 1]);
/* find number of children of pid (calling getchild with size=0) */
[* allocate memory for children array */
/* find al pid’schildren processIDs*/

[* for each child process 1D
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. Thereare some datatypesor functionsthat you may need to use:

function or type include

pid_t <linux/typesh>
struct task_struct <linux/schedh>
int copy_fom_usefvoidx to, voidx from int siz§g <asm/uacces$>
int copy_to_usdwoid« to, void+ from int size <asm/uacces$>
struct task_struckfind_task_by_pigbid_1) <linux/schedh>

2. Using the user address space without checking will leave areally big security hole in your
kernel. So check them by using copy_to_useand copy_foom_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'tforget to modify entry. Sand Makefi | e.



