CSI S0230A Principlesof Operating Systems(ClassA)
Tutorial 9
A look at the Page Table

In thistutorial,you arerequiredto adda systemcall, definedasfollows:
asmlinkageint sys_e@tpi(pid_tpid, unsigned long addr, char =buf);

Givena specificproces®id anda linear (i.e.,virtual) addressddr, fill buf with the pagetable
of pid thatcontaingheaddressddr.

Input:
pid—thespecifiedorocessD
addr—thespecifiedinearaddress
buf—thebuffer providedby callerto storethe pagetable.lts sizeshouldbe 4KiB.

Return:
-ESRCH—procesgannotbefound.
—-EFAULT—memoryspecifiedby buf is not writable. (i.e.,copy_to_usdwoid * to, void
*from int sizg returnsnon-zeranumber)
1—thepagetablecontainingthelinearaddressddris notin memory
0O—success

Thefollowing programtestsyour systemcall (alreadyin the computeycompiled). Understand
it andrunit usingthePID of anotherunningprocesasargument.By inspectinghe contentof
/ proc/ pid/ maps (wherepid is theprocessd of therunningprocess)iry to getthe pagetable
of somevalid andinvalid address Explainwhatis meanty thenumbergrintedby theprogram.
Also try to useanaddressiroundcO000000.Explainwhataremeantby thenumbershaowvn.

#include<iostrean®
#include<iomanip>
#include<cstring>
#include<cerrno>
#include<cstdlib>
#include<syscallh>
#include<systypesh>
usingnamespacstd,

#define_ NR_@tpt239
_syscall@int, getpt pid_t, p, unsigned long, laddr, int *, buf);

void dumgint buf[1024]){
cout<< hex;
for (inti=0;i <1024;i+=8){
if (i >0&& i%(16+8)==0){
cout<<"Pressenter"
cinignore(1024,\n";
}
cout<<setw4)<<i <<’
for (intj =0;] <8;+4)
cout<<’’ << setw8) << buf[i+];
cout<<endt



int main(int argc, char » argv[])

cout << "Usage: " << argv{0] << " pid" << endl;

cout << "Argument must be a number." << endl;

cout << "Addressin hex? (-1ends) ";

if (Icin||addr == (unsigned long)-1)

cerr <<"Error: " << gtrerror(errno) << endl;

cout << "Pagenot present." << endl;

{
if (argc!=2){
return 1;
}
char =ret;
pid_t pid = strtol(argv[1], &ret, 10);
if (xargv[1] ==0||xret){
return 1;
}
for (;;){
unsigned long addr;
cin>> hex >> addr:
break;
cinignore(1024,'\n’);
int buf[1024];
switch (getpt(pid, addr, buf)) {
case-1:
return 1;
casel:
break;
caseO:
dump(buf);
}
}
}

Remark: A typical / proc/ NN\ map file looks asfollows:

08048000- 0804f 000
0804f 000- 08050000
08050000- 08051000
40000000- 40011000
40011000- 40012000
4001d000- 40126000
40126000- 4012b000
4012b000- 40131000
bf f f f 000- cO000000

Each row represent aregion of virtual memory used by the process. Themeaning of the columns
are: the starting and ending (virtual) address of the memory region, whether the region can be
read, written and executed, and whether other processes share the memory with it. The fields
after that is meaningful only if the region mapsto adisk file. In that case they are the starting
offset of the file which mapsto the region, the major device number, minor device number and
the inode number of the file mapped (which uniquely identify a file), and the filename of the

file mapped.
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