CSI S0230A Principleof Operating Systems (ClassA)
Tutorial 5
Process Structure

In thistutorial,you have to addtwo systemcalls—getdild andgetname The specification®f
thesystemcallsareasfollows:

asmlinkageint sys_etdild(pid_tpid, pid_t child, int siz§
Givena specificproces®id, returnthe procesdDs of all its childrenin the child arrayof
sizesize At mostthatmary entriesin child will beusedby the systemcall. It returnsthe
numberof childrenof pid. Thusa callercancheckwhetherthe buffer is largeenoughby
inspectinghereturnvalue.

Input:

pid—thespecifiedprocesdD

child—for storingthe childrenprocesdDs
size—thesizeof child array

Return:

non-ngative—thenumberof childrenof pid
-ESRCH—processannotbefound
-EFAULT—memoryspecifiedn child is notwritable

asmlinkageint sys_g@tnamépid_t pid, charx namé
Givenaprocespid, returnthe nameof the programexecutedby the process.

Input:
pid—thespecifiedorocessD
name—abuffer for storingthe nameof the process

Return:

0—therequesis senedsuccessfully
-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 is the foll ow ng
9305: in.telnetd
9146: in.telnetd



Onepossiblestructureof the program:

#include<syscallh>
#include<errnoh>
#include<sysgtypesh>
#include<stdiah>
#define_ NR_e@tchild 191
#define_ NR_@tnamel92
_syscall@int, getahild, pid_t, pid, pid_t, child, int, size);
_syscallZint, gethamepid_t, pid, char, namg;
int main(int argc, charx* argv) {
pid_tpid;
pid = atol(arg1));
/* find all pid’schildrenproces$Ds */

[* for eachchild processD
find thenameof process
printtheprocesdD andname*/

}

Hints:

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

function or struct include
task_struct <linux/schedh>
pid_t <linux/typesh>

copy_fom_usefvoidx to, void+ from int siz§ <asm/uacces$é>
copy_to_usdwoid= to, void+ from int sizg <asm/uacces$>
for_eadt_tasKtask struck <linux/schedh>

2. Using the useraddressspacewithout checkingwill leave a really big securityhole in
your kernel.

3. Don't forgetto include<linux/kernelh>.

4. Useprintk for delugging. To seethe messagefrom printk, run your programfrom the
consoleratherthanfrom anX terminal.

5. Don'’t forgetto modifyent ry. SandMakefil e.



