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® Device Driver Interface

o Standard Device Driver Interface
« UNIX compatible I/O system interface
: open(), close(), read(), write(), ioctl()
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osDriver
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* Non-standard Device Driver Interface
e Completely user-defined myDriver

e Custom interface i
e May be more appropriate for some hardwar
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e Terminal, Serial/Parallel, Keyboard, Sound Card, Scanner, Printer
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tty* : virtual console
pt* : pseudo—terminal

crw——-w—-w—- O root root 5, 1 Oct 1 1998 console
crw-rw-rw— 1 root root 1, 3 May 6 1998 null
CIw——————— 1 root root 4, 0O May 6 1998 tty
crw-rw-—--—- 1 root disk 96, 0O Dec 10 1998 ptO
CIw——————— 1 root root 5, 64 May 6 1998 cua0l
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fd* : Floppy disk
Hd* : Hard disk

2|l = A0l A 2l Block device sda : SCSI disk
brw-———=——- 1 root floppy 2, 0 May 6 1998 £dO
brw-rw——--- 1 root disk 3, 0 May 6 1998 hda
brw-rw——--- 1 root disk 3, 1 May 6 1998 hdal
brw-rw——--- 1 root disk 8, 0 May 6 1998 sda
brw-rw——--- 1 root disk 8, 1 May 6 1998 sdal
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Al socket(), bind() S 2] Al AE =t
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$ Is —al /dev/hda*

brw-rw-—--- 1 root disk 1] [0 May 6 1998 hda
brw-rw——--- 1 root disk 1, 1 May 6 1998 hdal
brw-rw-—--- 1 root disk 1, 2 May 6 1998 hda2
brw-rw-—--- 1 root disk 14 |38 May 6 1998 hda3
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« Loading Al - int init_module(void) &=+ S =
« Unloading Al - void cleanup_module() &+ S =
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insmod register_capability( )

rmmod

unregister_capability( )
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a:lf_l = O| At A
= 1= — O
Gl =]
(= = (| El
” }I ol 2=0] £ 1l #include <linux/module.h> /* 2 20 2 2 */
N =2 SR
“hello mango world’€ =& #include <linux/kernel.h> /* printk() S0l 22 */
« 250| HIHE M "Good Bye”
=== static int __init hello_init(void) { // 2=0| 222 [ &=
- : printk (“hello mango world\n”);
e Source file : hello.c // from a text console, not X-terminal.

return o;

// o: success , J| E} - fail

}
staticvoid __exit hello_exit(void)
{
printk (“KERN_ALERT “Goodbye world”);
}

module_init(hello_init);
Module_exit(hello_exit);
MODULE_LICENCE(“GPL”);
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* #cp hello.c arch/arm/mach-s5pcioo/

* #viarch/arm/mach-s5pcioo/Makefile =&
# Button EINT suppoty
obj-$(CONFIG MACH SMDKC180) += 55pcl@B8-button.o
Emj—m +=helln.0|

* #make modules

CC archfarmfmach—aﬁpclﬂﬂfhellu.mud.u
LD [M] arch/arm/mach-s5pcldd,/hello.ko
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o #mkdir test-module

* #cp hello.c test-module
* #vi Maketile

* #make

(I\/Iakefllex”\*)

File Edit View Terminal Help

obj-m
KDIR =

:=hello.o
./mangol@0 kernel 2010 86 22
—$[5hell pwd]

default:

clean:

$ (MAKE)

rm
rm
rm
rm

-rf *. ko
-rf *.mod.*
-rf .*.cmd
-rf *.0

-C $(KDIR) SUBDIRS=$(PWD) modules

17



P

module It A| A H!

e NFS = Mount 35}

¢ Fte

~—

e AAAA S 0] 45

T ORELEE L

Al

|

[T



#mkdir /mnt/nfs #cp hello.ko /nfsroot

#ps —aux | grep nfs
[root@localhost mangolee kernel 2018 @6 22]# ps -aux | grep nfs

#/Sbln/mount _t nfs -0 nolock 192.168'0'10:/nfsr00t /mnt/nfs Warning: bad syntax, perhaps a bogus '-'? See fusr,"share/dncfpmcps-3._2.8,
root 4251 0.0 0.0 <] a7 S< 21:20 0:00 [nfsiod]
root 4391 0.0 0.0 [°] a7 S5< 21:54 0:00 [nfsd4]
root 4592 0.0 0.0 <] a7 S< 21:54 0:00 [nfsd]
#rpm —qa nits

Hounted on

#yum install nfs*
#mkdir -p /home/nfsroot
#In -s /home/nfsroot /nfsroot

devs o #vi [etc/exports ©l| o} F7}
1 mecliadean
16757376 RA005216 “mnt
k k o /nfsroot *(rw,no_root squash,no all squashf]
#insmod hello.ko #ifconfig etho 192.168.0.10 up

#lsmod
#rmmod hello.ko

cinntinfs# insnod hello. ko
war | d

fnntinfsd |s

Uzed by
4 0
int/nfs# rmmod hello. ko




JHIO = EEIO|H®

HE P=° §Ei 2 C|B}0
e struct file_operations & 2| & &
e init_ module, module_exit & ©

HE O LIHO| A ECIO|H S5

e register_chrdev(), register_blkdev(), register_netdev()
Al /=Y

e Insmod

Make special file
e Mknod
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e mknod /dev/UtZ0|S ECt0|HEIE =B &

0l) mknod /dev/keydd c 1250
MH = H54HE : chmod ug+w /dev/keydd

ElERO =S e e = T
e insmod &c2t0|H Y ko
e 0l insmod keydd.ko

EPEEOL A E2k0l B 28|
e rmmod E2I0|H ™ ko
e  O)rmmod keydd .ko (2| ko 2 Al £0t% &)

EctOlHE B M 6=

Ismod
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Device2| 8 2 E Jt Al = File=

e /proc/devices

o &l SystemOll &= %[0 U= DeviceS2| 2

e ./Documentation/devices.txt
» &M Linux SystemHl A & 2| & /= Device= 2| Major,
Minor Number= (| (et & &2

e ./include/linux/major.h

« Major NumberE define®t header
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#include <linux/kernel.h>

#include <linux/module.h>
#include <linux/init.h>

Header Files

int device_open(...){...}

int device_release(... ) {... }
ssize_t device_write( ... ){...}
ssize_t device_read(...){...}

Function Prototypes

static struct file_operations device _fops ={

.s;ize_t (*read) (...);
ssize_t (*write) (...);

int (*open) (...);
int (*release) (...);

File Operation

1
int init_module(void) { ... } CEHEX Al XI5 =
Void module_exit(void) { ... } 2 MAH A BHEF =3
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