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[ printfet 2
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[ #include <linux/kernel.h> ]
[ #include <linux/module.h> ]
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Header Files

static ssize_t device write();
static int init_function();
static void cleanup_function();

4 static struct file_operations device_fops={
open : device_open,

release : device release,

read : device read,

write : device write,};

|
[ #include <linux/fs.h> J ( module_init()2}
#include <linux/inith> | module_exit() ‘E2| &
I _
[ module_init(init_function) ]\J Module AX| A| X7|3} =
: . insmod2 REE Mx|stH o SIXFO] & 3l
module_exit(cleanup_function) ]\ sta7} 2 EIC} 0| k2 ofof| A Module |7 A] gt=HEH =
static int device_open(); register_chrdev() H2 45
static int device_release(); EoM BES MY °|-E|- Function Prototypes
static ssize_t device_read(); J
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‘< test_dd.c ]

#include <linux/module.h>

#include <linux/fs.h> 2= HE0 HMot= §.¢ eg|ster chrdev() I parameteri
' %%Maa

#include <linux/init.n>
#define DEV_NAME "testdd"

| static int test_major = [)

[]oll
HU
o
=
@
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application nOil Al open()&

SEEM AYT

| static int result;

FIF

T & == 8 2 TTHH — — ,
[ static int device_open [struct inode +inode, struct file g% app"ﬁ'iﬂﬂ TPBSHGC(EZFE drwer}
( static int device_release (struct inode -inode, struct fil ===

static ssize_t device_read [struct file -filp, char -buf, size_t count, loff_t «f_pos);

static ssize_t device_write [struct file -filp, char -buf, size_t count, loff_t «f_pos);

static int device_ioctl(struct inode -inode, struct file +filp, unsigned int cmd, unsigned int arg);

static int sample_init();

static void sample_cleanupl);
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int device_open (struct inode -inode, struct file ~filp)
(OI stJ S =0T count?%}

MOD_INC_USE_COUNT;

return 0;

}
int device_release (struct inode -inode, struct file -filp)

{
[ MOD_DEC_USE_COUNT; ] - 0l g==Jt §§—é—{ H OtC count D}
return 0; 2 AN SHCL.

}
ssize_t device_read (struct file -filp, char -buf, size_t count, loff_t «f_pos])

return 0;
}
ssize_t device_write (struct file «filp, char «buf, size_t count, loff_t -f_pos)

{
printk(“write() “*\n"); ] /f Application0ll Al write&t =& S &0}
L ™ terminallll At =

return 0;

}
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int device_ioctl(struct inode -<inode, struct file +filp, unsigned int cmd, unsigned int arg)

( { 1/[Ioctl()§§0l D50 %xr}

printk("ioctil) ~*\n"); In

[l

return 0;
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read: device read 20| 820tAH € Ch. = applicationtl A open& =2
write: device_writé S Z06tH 0l = driver2 device_open()2t mapping &l
ioctl: device }OGU ’ O1%L01 OIS =ZotH = L.

release: device_release,

[ module_init(sample_init); ]<[insmod§ %E’Ml]
J = g

‘ module_exit(sample_cleanup);

/
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driver€ HE0 22 S

:{nt sample_init(void) 25t= &2, resultl
major 80| €0 S

([ result = register_chrdev(test_major, DEV_NAME, &test_fops};

if (result < 0) {
printk(KERN_WARNING "%s: can't get major %d\n", DEV_NAME, test_major);
return result;

}
printk("<1> init module success!!.. %s major number : %d\n", DEV_NAME, result);
return 0;
}
void sample_cleanup(void)
{ ] driverE 12 0l A
Ifl lunregister_chrdev(result, DEV_NAME] ] | I ——— AR 8t 2
printk("%s cleanup_module success..\n", DEV_NAME);
else
printk("%s cleanup_module fail..\n", DEV_NAME);
}
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#include <stdio.h>
[ #include <fcntlh> |
#include <string.h>

(_ #include <errno.h Error0fl 2t &t
header file

FileOll CHE MOf2 43 |

int fd;

mknodS S0t /devl BtS &
int main(int argc, char --argv) node(file)=S openstLt.
{

if( (fd = opefil"/dev/testdd") 0_RDWR) < 3] {
fprintf(stderr, "/dev/testdd device file open errorl! .. %s\n",strerror(errno));
return 0;

}
read(fd, 0, 0);
ioctl(fd, NULL,0J;
closelfd);
return 0;
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- Compile Options
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%arm-linux-gcc fc¢ —-D__KERNEL__ ~DMODULE KWall)-02 ]-o test_dd.o
test_dd.c

[ test_ dd= HZ A S= 51D

20 MEEHU=E =
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. Makefile

/~CC =arm-linux-gcc N\

INCLUDEDIR = /usr/local/pxa255/linux-2.4.19-pro3_usb20/includ

19

Macro £
COIA define &2 &
CFLAGS = —D__KERNEL__ —-DMODULE -Wall -02

\_CFLAGS2 = -IS{INCLUDEDIR) J

All: test_dd test_app \
command

test_dd } test_dd.c Command £ &
[ SICCI SICFLAGS) SICFLAGS2] —C -0 test_dd.o test_dd.c | I}l = 9| dependency= & &

»

test_app : test_app.c
S[CC) -0 test_app test_app.c

clean :

&: rm -rf test_dd.o test_app /
T
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— Device driver= XIAE AH0617] 400 1182l major numberg Al

- ZXI°] S=it Ol
- S5 !int register_chrdevl(unsigned int major, const char -name,
struct file_operations fops)
- Major : SE& major number. 00I™ AI20HX| &= HE = XIS2E &3
- Name : device®] OIS
- Fops : device0fl LTt file &t BI+=&

— OHAMI : int unregister_chrdev(unsigned int major, const char s-name)
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= Major number2} minor number
v AKX E FESIE HHoZ E8 0|23%10] EY MK E T
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= mknod HEOZ C|H}O|

20 REE S5 3 oA

A E2to|Hof I
v"mknod [device file name] [type] [major] [minor](
Ex] %mknod test_ ddc 252 0 N

block device drive= bE Al

C= char device drive2| 0|, }
= mdev_t : &X|2] major, minor numbe

v MAJOR() : kdev_tO| A major numberE YO{Lj= 132
Ex] MAJOR(inode->i_rdev)

v MINOR() : kdev_tol A{ minor numberE 20{Lj= A2
v cat /proc/devices HEHOZ SiX| ZE =l C|HIO|A E2I0|H

=130

-
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= OF= E210[H AA_ = test_dd.c, test application2 test_app.c, 12|11 makefile2
MakefileZ2 %fd £ X TtLt.

* make B O0{ = O|&0t0] 99| 2 filesz AU ETHCL.

% make

= ‘= test_dd.o 2f test_appE target board (Raspberry Pi) 2= &L,
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Module= kernel

Jiz/ust/local/pxa255
I LHE)y HMEE 221 (T G ESE(H)
[root@huins nfs[$insmod test dd.o | ’E’
init module success!l,, test dd malor number . :
@hu i { Tdev/ d o ° _ e o
[root@huins nfs [8mknod /dev/tested c 253 0 ] testdd deviceE <l &t testdd special file=
M & 5L Test application0fl A open()2

[root@huins nfslls - /dev/testdd

grweE—r— 1 rook root B3> 0 Jan 1 07:34 & Ol special fileS AL
[root@huins nfs 4] 0l special fileZ applicationt hardware Jt
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