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// gcc —c moduletest.c -Wall -Wstrict-prototypes

#define MODULE

#define __KERNEL__
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#include <linux/autoconf.h>

#if defined (CONFIG_MODVERSIONS) && \
!def ined (MODVERSIONS)

# define MODVERSIONS

#endif

#ifdef MODVERSIONS

# include <linux/modversions.h>

#endif

#include <linux/module.h>
#include <linux/kernel.h> // printk
#include <linux/sched.h> // jiffies

static int var=0;

static char *str="default";

#if LINUX_VERSION_CODE > 0x20112
MODULE_PARM(var, "i");
MODULE_PARM(str, "s");

#endif

int init_module(void)
{
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}
void cleanup_module(void)
{
;
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s Linux<afy b3

// test driver for Linux 2.2

// open-read-write-ioctl-poll-release

// gcc -c ljtest22.c -0 -Wall -Wstrict-prototypes
// mknod -m 0666 /dev/ljtest[0-3] c 60 [0-3]

#define MODULE
#define __KERNEL__

#include <linux/autoconf.h>
#if defined (CONFIG_MODVERSIONS)
&% 'defined (MODVERSIONS)
# define MODVERSIONS
#endif
#ifdef MODVERSIONS
# include <linux/modversions.h>
#endif

#include <linux/module.h>
#include <linux/kernel.h>
#include <linux/sched.h>
#include <linux/fs.h>
#include <linux/string.h>
#include <linux/poll.h>
#include <asm/uaccess.h>

static int devmajor=60;

static char *devname="LJTest";
MODULE_PARM(devmajor, "i");
MODULE_PARM(devname, "s");

// 0000000
#define MAXACCESS 10
struct AInfo {
unsigned long f_version;
int id,fresh;
};
static struct AInfo ainfo[MAXACCESS];
// 00000000
#define MAXMESSAGE 4
#define MAXMLEN 256
struct Mess {
int length;
char message [MAXMLEN] ;
struct wait_queue *wait; // 00000
};
static struct Mess mess[MAXMESSAGE] ;

static int ljtest_open(struct inode * inode,
struct file * file)
{
int i,minor=MINOR(inode->i_rdev);
if (minor==240) { MOD_INC_USE_COUNT;
return -EBUSY; }
if (minor==241) { MOD_DEC_USE_COUNT;
return -EBUSY; }
if (minor>=MAXMESSAGE) { return -EINVAL; }
// 000ooooog
for(i=0; i<MAXACCESS;i++)
if (ainfo[i] .f_version==0) break;
if (i==MAXACCESS) { return -EBUSY; } // OO
MOD_INC_USE_COUNT;
ainfo[i].f_version=file->f_version;
ainfo[i] .id=minor;

ainfo[i] .fresh=1;
file->private_data=(void *) (&ainfol[il);
return 0;

}

static int ljtest_release(struct inode * inode,
struct file * file)
{
struct AInfo *ai=(struct AInfo *)
(file->private_data);
if (ai==NULL) { printk("something wrong?\n"); }
else ai—>f_version=0;
MOD_DEC_USE_COUNT;
return 0;

}

static int ljtest_read(struct file * file,
char * buff, size_t count, loff_t *pos)

{
int len,id;
struct AInfo *ai=(struct AInfo *)
(file->private_data);
if (ai==NULL)
{ printk("something wrong?\n");
return -EINVAL; }
id=ai->id;
if (lai->fresh) {
len=0;
} else {
len=mess[id] .length;
if (len>count) len=count;
copy_to_user (buff ,mess[id] .message,len);
ai->fresh=0; // 00O0OO
}
return len;
}

static int ljtest_write(struct file * file,
const char * buff, size_t count, loff_t *pos)
{
int len,id,i;
struct AInfo *ai=(struct AInfo *)
(file->private_data);
if (ai==NULL)
{ printk("something wrong?\n");
return -EINVAL; }

id=ai->id;
if (lai->fresh) {
return -ENOSPC;
}
len=count;
if (Len>MAXMLEN) len=MAXMLEN;
copy_from_user (mess[id] .message,buff,len);
mess [1d] . length=len;
ai->fresh=0; // 0O0O0OO
// 00000o0oooog
for(i=0;i<MAXACCESS;i++) {
if (ainfo[i] .f_version==0) continue;
if((tainfo[i] .fresh)&&(ainfo[i].id==id))
ainfo[i].fresh=1;
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wake_up_interruptible(&(mess[id] .wait));
return len;

}

static int ljtest_ioctl(struct inode *inode,
struct file *file, unsigned int cmd,
unsigned long arg)

{
struct AInfo *ai=(struct AInfo *)
(file->private_data);
if (ai==NULL)
{ printk("something wrong?\n");
return -EINVAL; }
switch(cmd) {
case 1:
ai->fresh=1; return 0; // refresh
case 2:
if ((arg<0) | | (arg>=MAXMESSAGE)) return -EINVAL;
ai->id=arg;
return 0;
}
return -EINVAL;
}

static unsigned int ljtest_poll(struct file *file,
struct poll_table_struct *ptab)

{
struct AInfo *ai=(struct AInfo *)
(file->private_data);
if (ai==NULL)
{ printk("something wrong?\n");
return -EINVAL; }
if (ai->fresh)
return POLLIN|POLLRDNORM; // 00000K
poll_wait(file,&(mess[ai->id] .wait),ptab);
return 0;
}

static struct file_operations ljtest_fops = {

NULL, // llseek
ljtest_read, // read
ljtest_write, // write
NULL, // readdir

ljtest_poll, // poll
ljtest_ioctl, // ioctl
NULL, // mmap
ljtest_open, // open
NULL, // flush
ljtest_release,// release
NULL, // fsync
NULL, // fasync
NULL, // check_media_change
NULL, // revalidate
NULL, // lock

iy

int init_module(void)

{
int 1i;

for(i=0;i<MAXACCESS;i++) ainfol[i].f_version=0;
for(i=0;i<MAXMESSAGE;i++) {
sprintf (mess[i] .message,"Test message %d\n",i);
mess[i] .length=strlen(mess[i] .message);
init_waitqueue (&(mess[i] .wait));
}
if (register_chrdev(devmajor,devname,
&ljtest_fops)) {
printk("device registration error\n");
return -EBUSY;
}
return 0;

}

void cleanup_module(void)
{
if (unregister_chrdev(devmajor,devname)) {
printk ("unregister_chrdev failed\n");
}
3

0000000000000 00001MbytesDOOOO0O
goooooooooooooobooooooooooOon
gbooOooooooooOOo0ooobO0oobobOO0OOphys_
to_virtOODOOO0OO0O0O0O0O0OCOOOOO0O0OOCOOOO
OooO0O0O0000000C00O0O00000Oreadb(OO
writeb(OOOO0O0O0O0O000O0O0O0O0OO

oooooooopClo00o0oO0ooooooooooo

0600000000000 (asm-i386/io.h)
oo
void * phys_to_virt(unsigned long address)

gbooboobooooobooooboooooboooboooo
oobomooomooooooooooooboboboennnon
000000000 00o0o0oooooooopPClIoOOn
O000000O000ieremap(O00O0O00O0O0O0OOCOOOO
gbooboobooooobooooboooooboooboooo
oooooooooooooooooobocoooooobood
O00000000000000000iounmap(OO0O00O0O

oo
O0000address0 0000000000000 OO0DOODODOO

void * ioremap(unsigned long offset, unsigned long size)

void * ioremap_nocache(unsigned long offset, unsigned long size)
void * vremap(unsigned long offset, unsigned long size);O (2.0)

O000offsetDOsize0 0000000000 O0O0DODOOODOOO
00o00oo0o0o000bO000o00o0oo0o00oooO0oooooooa
ioremap_nocache0 000 O0OO0O0O0O0ODO0OO0O0OOOOOO
memory-mapped I/00 00000 O0000O0O0DOPCIDOOOOOO
00oo000ooooom

void iounmap(void *addr)
void vfree(void * addr);0 (2.0)

ioremap DO OOO0OO0OOOOOOOO

OO0kernel 21.00 0 0io0 000000 vOODOOOioODOO0ODOOOOOODOO
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J&. Linux<ORy b3

#include <stdio.h>
#include <string.h>
#include <unistd.h>
#include <fcntl.h>
#include <sys/types.h>
#include <sys/stat.h>
#include <sys/ioctl.h>
#include <sys/time.h>

void refresh(int fd)
{ ioctl(fd,1); }

void change_id(int fd,int id)
{ ioctl(fd,2,id); }

void verify_message(int fd)
{
char buff [256];
int r=read(fd,buff,256);
if (r<0)
{ perror("verify_message"); return; }
if (r==0)
{ printf("not fresh\n"); return; }
printf ("message: %.*s",r,buff);

3

int wait_refresh(int fd)
{
fd_set fds;
struct timeval tv;
int r;
FD_ZERO(&fds); FD_SET(fd,&fds);
tv.tv_sec=10; tv.tv_usec=0;

r=select (fd+1,&fds,NULL,NULL,&tv) ;
if (r<0)

printf(

"select returned with signal or error\n");

else if (r==0)

printf ("time out\n");
else if (FD_ISSET(fd,&fds)) {

printf ("refreshed\n") ;

return 1;
}
return O;

}

int main(void)
{
int fd;
char buff[256];

fd=open("/dev/1ljtest0",0_RDWR) ;
if (£d<0)
{ fprintf(stderr,"cannot open device\n");
return 1; }

verify_message(fd); verify_message(fd);
refresh(fd); verify_message(fd) ;
change_id(£fd,1); refresh(fd);
verify_message(fd);

while(1)

{ verify_message(fd); wait_refresh(fd); }
close(fd);
return 0;

OoooooooooooooooDooooao
Ocleanup_module OO OOMMOOODOOOOOOOOOCO
gobobooobooboboobooboboobooo
00000000000 ooooooooooo
00000 init_moduleO0OMMOOO30000000O
00000000 PCOOOOOOOOVRAMO 16bytestl O O
00000000000000000O4insmed0 00000
0000000000000 0D0iounmap)0OOOOODOO
gobooooboooboboooboobboob

e JUOUDODODODO
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000000000000 cleanup_module()OOOO
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oooooooooooooo

ooos

int init_module(void) {
int i;
unsigned char *map;
map=(unsigned char *)ioremap(0xe4000000,16);
printk("ioremap: %p\n",map);
for(i=0;i<16;i++) printk("%02X ",map[il);
printk("\n");
iounmap (map) ;
return -1;

021080860 00000000000 0O1024bytes0 00000000000 OO0D0O0OOOO4bytesD000025500000000000000000O0

oooooOoooD
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oooo oo oo

int request_irq(unsigned int irq, void (*handler) 00000000OhandlerO000000irq00000000Odevice
(int, void *, struct pt_regs *), unsigned long flags, | 0 /proc/interrupts0 000000000 0Odev_id000000

char *device,void xdev_id); |00000000000000OO00O0OO00OOOOOOOOOOOOOO
handler0020000000000000000000O0O00OOO0
OO0000staticO 000000000 flagsDOOOOOOO
00000000SASHIRQDOOODOOO0OD0OO0O00D000000
SA_INTERRUPTO OO OOOOOOOOOOOCOOOOOCOOOOOO
ODomoom
go0000o000000000b0gev_idd000OO0OO0OOOOCOOOODO
ooooooooon

oo void free_irq(unsigned int irq, void *dev_id);

osoooOooOoOooOon

oo oo

void add_timer(struct timer_list * timer); O0OO0OtmerD00000O0O0OOCOOOOOOOO
El I:I int del_timer(struct timer_list * timer) ;1] linux/timer.h[]
ooo struct timer_list {

00 struct timer_list *next,*prev;

OO0 unsigned long expires;

OO unsigned long data;

0 Ovoid (*function) (unsigned long);l};

nextOprevD OO 000000000 OexpiresIOO0O0OODO
function()0 0000000 jiffiesO OO Odatad function(OO O
gooooooogoo

OO00: {NULL, NULL, O, jiffies+10, cyclefunc};
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while(t) t=schedule_timeout (t);
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current—>state = TASK_INTERRUPTIBLE;
// 2.100000

schedule_timeout(d);

// 2.0

current->timeout=jiffies+d; schedule();

0ooD2000080000

# /sbin/insmod pcitest4_1j

./pcitest4_1j.o0: init_module: Device or resource busy
# dmesg |tail

pcitest: found device(8086,1229,0) on

Bus:0 Device:16 Function:0
pcitest: found base(0) Mem address: FEBFFO00
pcitest: found base(1) I/0 address: EFO00
pcitest: found base(2) Mem address: FEAO0O0O
pcitest: found IRQ 11

s
w Linuxcafy k263

gooooooooocoomsmuoooooon

O0O00Opci_find_deviceOOOOOOOOOO0OO0OOO
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// gcc —c pcitest.c -Wall -Wstrict-prototypes -0

#define MODULE
#define __KERNEL__
#include <linux/autoconf.h>
#if defined(CONFIG_MODVERSIONS)
&& !defined (MODVERSIONS)
# define MODVERSIONS
#endif
#ifdef MODVERSIONS
# include <linux/modversions.h>
#endif

#include <linux/module.h>
#include <linux/kernel.h>
#include <linux/sched.h>
#include <linux/pci.h>

#undef L24
//#define L24

static int vendorid=0x8086; // OO
static int deviceid=0x1229;

#if LINUX_VERSION_CODE > 0x20115
MODULE_PARM(vendorid, "i");
MODULE_PARM(deviceid, "i");

#endif

int init_module(void)
{
int i,j;
struct pci_dev *pdev=NULL;

for(i=0;;i++) {
pdev=pci_find_device(vendorid,deviceid,pdev);
if (!pdev)
break; // 0000000000000

printk("pcitest: found device(%04X,%04X,%d) on"
" Bus:%d Device:%d Function:%d\n",
vendorid,deviceid, i,pdev->bus->number,

pdev->devin>>3,pdev->devfn&0x7) ;
for(j=0;j<6;j++) {
#ifdef L24

unsigned long start=pci_resource_start(pdev,
i)
unsigned long flags=pci_resource_flags(pdev,
3
if (flags & IORESOURCE_IO) {
printk(
"pcitest: found base(%d) I/0 address: "
"%041X\n", j,start) ;
}
if (flags & IORESOURCE_MEM) {
printk(
"pcitest: found base(%d) Mem address: "
"%081X\n", j,start) ;
}
#else
unsigned long baseaddr=pdev->base_address[j];
if ((baseaddr&PCI_BASE_ADDRESS_SPACE)==
PCI_BASE_ADDRESS_SPACE_I0) {
printk(
"pcitest: found base(%d) I/0 address: ",j);
printk("%041X\n",
baseaddr&PCI_BASE_ADDRESS_IO_MASK) ;
} else {
printk(
"pcitest: found base(%d) Mem address: ",j);
printk("%081X\n",
baseaddr&PCI_BASE_ADDRESS_MEM_MASK) ;
}
#endif
}
printk("pcitest: found IRQ %d\n",pdev->irq);
}
if (i==0) {
printk(
"There is no device vendor:%04X device:%04X\n",
vendorid,deviceid) ;

3
return -1; // insmod 0O O0OO0O0OO
}
void cleanup_module(void)
{
}
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