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* Module test program —— Weiwei Zheng 2002/10/04

* Display kernel information using module.

* Make: gcc —c¢ —02 —I/usr/src/linux—2.4/include modtest.c
% skdokskiokskkokskoksk ok skskokskdok sk ok ok ksl skl sk dokok ok /

#tdefine MODULE
#idefine  KERNEL

#include <linux/config. h>
#ifdef MODULE

#include <linux/module.h>
#include <linux/version.h>
telse

#tdefine MOD INC USE COUNT
#tdefine MOD DEC USE COUNT
fendif

#include <linux/types.h>
#include <linux/fs.h>

#include <linux/mm.h>

#include <linux/slab.h>
#include <linux/errno.h>
#include <asm/pgtable.h>
#include <asm/segment. h>
ttinclude <sys/syscall.h>

#include <unistd.h>
ttinclude <linux/unistd.h>

MODULE LICENSE (“GPL”) :

ftdefine CACHE NAMELEN 20 /* max name length for a slab cache %/
typedef struct kmem cache s {
struct list head slabs full;

struct list head slabs partial;



struct list head slabs free;

unsigned int objsize;
unsigned int flags; /* constant flags */
unsigned int num; /% # of objs per slab */
spinlock t spinlock;
#tifdef CONFIG SMP
unsigned int batchcount;
fendif
unsigned int gfporder;
unsigned int gfpflags;
size t colour; /% cache colouring range */
unsigned int colour off; /% colour offset */
unsigned int colour next; /% cache colouring */
kmem cache t *slabp cache;
unsigned int growing;
unsigned int dflags; /% dynamic flags */

void (kctor) (void *, kmem cache t *, unsigned long):

void (kdtor) (void *, kmem cache t *, unsigned long):

unsigned long failures;
char name [CACHE NAMELEN] ;
struct list _head next;
#ifdef CONFIG SMP
cpucache t *cpudata[NR CPUS];
#endif
#if STATS
unsigned long num_active;
unsigned long num allocations;
unsigned long high mark;
unsigned long grown;
unsigned long reaped;
unsigned long errors;
#ifdef CONFIG_SMP
atomic_t allochit;
atomic_t allocmiss;
atomic_t freehit;
atomic_t freemiss;
fendif
#endif

s

typedef struct {
short limit;
unsigned base;
} __attribute_ ((packed)) gdtr;



extern long gdt;

long 1dt, cr3, cr4, gdt limit, gdt base;
long cs, ds, es, fs, gs, ss, tr;

pgd t * page dir;

gdtr gdt_buf;

long CheckPAE ()

{

return (cr4 & X86 CR4 PAE);
1
long CheckPSE ()
{

return (cr4 & X86 CR4 PSE);
1

void GetInfo()
{
~asm__ ("xor %%eax, %%eax\n”
“mov %%cs, %%ax\n”
o (e5))
~asm__ ("xor %%eax, %%eax\n”
“mov %%ds, %%ax\n”
o’ (ds)) -
~asm__ ("xor %%eax, %%eax\n”
“mov %%es, %%ax\n”
o (e5))
~asm__ ("xor %%eax, %%eax\n”
“mov %%fs, %%ax”
o (£5)) -
~asm__ ("xor %%eax, %%eax\n”
“mov %%gs, %%ax\n”
"=a" (gs)) ;
~asm__("xor %%eax, %%eax\n”
“mov %%ss, %%ax”
e (s5))
~asm__("xor %%eax, %%eax\n”
”sldt %%ax\n”
7=a” (1dt)) ;
~asm__ ("mov %%cr3, %%eax”:”=a”(cr3));
~asm__ ("mov %%crd, %%eax”:”=a”(crd));
_asm__ ("sgdt %0\n”:”=m” (gdt_buf)) ;
gdt_base=gdt_buf. base;



int

gdt limit=gdt buf. limit;

~asm__ ("xor %%eax, %%eax\n”

”str %%ax\n”
("=a” (tr)) ;
printk ("cs:%04x 7, cs);
printk ("ds:%04x 7, ds);
printk ("es:%04x 7, es);
printk ("fs:%04x 7, fs):
printk ("gs:%04x 7, gs):
printk ("ss:%04x\n”, ss);
printk ("1dt:%04x 7, 1dt);
printk ("cr3:%08x ”, cr3);
printk (“cr4:%08x\n”, cr4);
if (CheckPAE()) printk ("PAE enabled.\n”);
if (CheckPSE()) printk ("PSE enabled.\n”);
printk (“gdt base:%08x 7, gdt base);
printk (“gdt limit:%08x 7, gdt limit);
printk ("gdt:%08x 7, gdt);
printk ("tr:%08x\n”, tr):

”

printk(“init mm:%08x 7, &init mm);
printk (“mem map:%08x\n”, mem map) ;
page dir = pgd offset (&init mm, 0);
printk ("PGD linear address:%08x\n”, page dir);

return;

GetNodeInfo (void)

int 1;
kmem_cache t * cache ptr;

struct semaphore * cache chain sem=(struct semaphore *)0xc03907ec;

/% The address of node can be found in file System.map. */
pg data t * node=(pg data t *)0xc0390814; /% ’pgdat list’ in map */
kmem cache t * cache cache=(kmem cache t *)0xc0305220;

printk ("node:%08x node zones:%08x\n”, node, node—>node zones);
printk ("node size:%016x\n”, node—>node size);

printk ("nr zones:%08x\n”, node—>nr zones);

printk ("node next:%08x\n”, node—>node next) ;

printk ("node map map:%08x\n”, node->node mem map) ;

printk (” Zone Info \n”) ;
printk (“zone table:%08x\n”, zone table);

for (i=0; i<MAX NR ZONES; i++) {




printk (“zone[%d %08x] free pages:%081x zone mem map:%08x\n”,
i, zone table[i]
zone table[i]->free pages,
zone table[i]->zone mem map) ;
printk (” zone start paddr:%08lx zone start mapnr:%081x
size:%081x\n”,
zone table[i]->zone start paddr,
zone table[i]->zone start mapnr,

zone_table[i]->size) ;

printk (” Slab Info \n”) ;
down (cache chain sem);

cache ptr=cache cache;

do {

printk ("name:%s\n”, cache ptr—>name) ;

cache ptr=list _entry(cache ptr—>next.next, kmem cache t, next);
}while(cache ptr!= cache cache);

up (cache chain sem);

int init module (void)

struct task struct * task;

long addr;
GetInfo();
GetNodeInfo() ;
printk (“modtest will not be loaded.\n”);
return —1;
}
void cleanup module (void)
{
printk (“modtest unloaded. \n”) ;
}
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* kmem test program —— Weiwei Zheng 2002/10/04

* Display Interrupt Descriptor Table by reading kmem.

* See kmem/mem man pages for more information.

* Make: gcc —o kmemtest kmemtest. c

% skssksksoksksokskokakoksoksksksksokskdokskoksksok sk ook ks ks ok ok ok k /
#tinclude <stdio.h>

tinclude <sys/types.h>

ttinclude <sys/stat.h>

#include <fentl. h>

tdefine mem dev ”/dev/kmem”

/* The following address of idt table =%/
/% should be get from file System.map. */
#define idt_table 0xc037d000

int rkm(int fd, int offset, void * buf, int size)

{
if (1seek(fd, offset, SEEK SET) !=offset) return 0;
if (read(fd, buf, size)!=size) return 0;
return size;

}

main ()

{

int i, fd;

unsigned char idt[256][8];
unsigned short seg;
unsigned offset;

unsigned char present;
unsigned char dpl;

unsigned char type;

fd=open (”/dev/kmem”, O RDONLY) ;
if (fd==-1) {
printf (“Cannot open %s.\n”, mem dev) ;

return -1;



rkm(fd, idt table, idt, sizeof(idt));
printf (“idt\tseg\toffset\t\tpresent\tdpl\ttype\n”’);

for (i=0; i<256; i++) {

seg=* (unsigned short *)&idt[i][2];

offset=*(unsigned short

*)&idt[i][6];

offset=(offset<<16)+* (unsigned short *)idt[i];
present=(idt[i][5] & 0x80)>>7;
dpl=(idt[i][5] & 0x60)>>5;

type=(idt[i][5] & 0x07);

printf (70x%x\t0x%x \t0x%x\t0x%x\t0x%x\t0x%x\n"
i, seg, offset, present, dpl, type);

}

close (fd) ;
}
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unsigned long virt2phys (struct

{

pgd_t *pgd; /%
pgd t *pgd entry; /%
pmd_t *pmd entry; /%

pte t *pte entry; /%
unsigned long page addr; /*
unsigned long phys_ addr; /*
int* ptr;

/% get page directory entry
if (!task—>mm) {

task struct *task, unsigned long virt addr)

page directory */

entry in page directory for given address */
entry in middle directory for buffer */
entry in page table for buffer */

address of page containing buffer */
physical address to be returned */

*/

printk ("task->mm is null.\n”);

return O;

}



pgd entry = pgd offset(task—>mm, virt addr);
printk ("pgd entry:%08x\n”, pgd entry) ;

if (! (pgd val (kpgd entry) & Ox1)) {

printk ("pmd is not present\n”);

return 0;

}

/% get page middle directory entry */
/% note: on x86 without PAE, this is the same as pgd entry */
pmd entry = pmd offset(pgd entry, virt addr);
printk ("pmd entry:%08x\n”, pmd entry);
if (!pmd present (kpmd entry)) {
printk ("pte is not present\n”);

return 0;

}

/% get page table entry */
pte entry = pte offset(pmd entry, virt addr);
printk ("pte entry:%08x\n”, pte entry) ;

/% check if page is present */
if (!pte present (kpte entry)) f{
printk ("page is not present\n”);
return 0;

}

/% get page address, can use macro pte page too */
/% pte page return a pointer to the associated page structure */

page addr = pte val (¥pte entry);

/% finally we can compute the physical address */
phys addr = page addr + (virt addr & “PAGE MASK) ;

return phys_addr;
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