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CPU

128MB

ATIl Radeon
GeForce2 M X400
Matrox G400
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DISK
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O 2.4

Redhat 7.1

Turbo Linux, Vine, Debian, Slackware,
m Kkernel.org

2.4.10
O

b

2002/10/9 Linux Kernd Conference 2002 Device Drivers 6



.i'..'ll?.:..;.:_f@
o R
A
L
]

m OS

m Shdl,
bash, In, tar, gzip, patch, diff, rom, linuxconf, ftp

B . X-Window

Vi, ...
sh, Perl, ...

Makefile make
gcc
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m http://kernel.org/

The Linux Document Project
http://www.tldp.org/

m Linuxusb
http://www.linux-usb.org/

http://examples.oreilly.com/linuxdrive2/

The Open Source Development Network
http://www.osdn.com/
http://sourceforge.net/
http:/[freshmeat.net/
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o Linux
http://www.linux.or.jp/

m OSDN Japan
http://osdn.jp/

m Linux at IBM
http://www-6.1bm.com/jp/linux/

m Change Log
http://www.changel og.net/

m ASCII Linux
http://linux.ascii24.com/

b

2002/10/9 Linux Kernd Conference 2002 Device Drivers 10



SLEHI R e et

m GPL Open Source FreeSoft
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5 3 ﬁa‘ i
15 x”aﬁ
u*é.a’nfﬂf_#*

N
N
OS
Unix / Linux
m Unix
N
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m Linux
m (method)
= open, read, write, release, ioctl, Iseek, ...
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m read

Int read (struct inode *inode, struct file *file, char *buffer, int count)

=

/

Inode

file

buffer

memcpy_to fs()

2002/10/9 Linux Kernd Conference 2002
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buffer
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/lib/modules/2.4.7?7-* [kernel/
/etc/modul es.conf

Insmod aaa.o0
rmmod aaa
modprobe aaa
|smod
depmod -a

Linux Kernd Conference 2002

b

Device Drivers

20



capabilitieq]

A

— printk() ....
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m Makefile

VERSION=2
PATCH-LEVEL=4
SUB LEVEL=14
EXTRAVERSION=-2

B
Makefile/modules| LILO
linux-2.4.2-2 vmlinuz-2.4.2-2 2.4.2-2 linux
linux-2.4.18 vmlinuz-2.4.18 2.4.18 linux-18
linux-2.4.18ikd | vmlinuz-2.4.18ikd 2.4.18ikd Ikd-l1nux
2002/10/9 Linux Kernd Conference 2002 b 23
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fusr
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/src

Linux Kernd Conference 2002

/linux-2.4.2-2 /kernel ——
[driver +—
/arch —

2.4.2-2
/linux-2.4.18 /kernel ——

A

[driver +—
/arch —

2.4.14

linux 2.4.18
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make mrproper -
make *config -
makedep -

make clean -

make bzImage -

make modules-

make modules install -

Linux Kernd Conference 2002
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make *config ‘m’
B make modules
m KERNEL MODULE

gcc-D_ KERNEL__ -1/usr/src/linux-2.4.18/include -Wall -Wstrict-prototypes ¥
-Whno-trigraphs -O2 -fomit-frame-pointer -fno-strict-aliasing -fno-common ¥

-pipe -mpreferred-stack-boundary=2 -march=i686 -DMODULE -DMODVERSIONS ¥
-include Zusr/src/linux/include/linux/modversions.h ¥

-DKBUILD BASENAME=serial -DEXPORT_SYMTAB -c serial.c

b
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Ismod —
= depmod -

= modprobe -
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Unix

Socket
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gdb —
printk() —
SysRq —
/proc

kdb —
kdbg —
IKD —

Linux Kernd Conference 2002
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float, double

printk(KERN_ERR “Help = %d¥n”, help);

#define KERN_EMERG "<O>"
#define KERN_ALERT ">
#define KERN_CRIT 2>
#define KERN_ERR "<3>"
#define KERN_WARNING <>t
#define KERN_NOTICE <G>
#define KERN_INFO "'<6>"
#define KERN_DEBUG <>

/* system is unusable

/* action must be taken immediately
/* critical conditions

/* error conditions

/* warning conditions

/* normal but significant condition
/* informational

/* debug-level messages

*/
*/
*/
*/
*/
*/
*/
*/

b
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= Kernd 2.1.x
] Enable

m kdb

b
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/proc

m /proc/
= /proc/devices
= [proc/ioports 1O
= /proc/interrupts

N

H
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It-1n kernel debugger)
m http://0ss.sgi.com/projects'kdb/
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kgdb (linux kernel source level debugger )

m http://kgdb.sourceforge.net/
m gdb 2 PC

m C
frame pointer option

Target
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| KD (Integrated Kerndl Debugging Facilities)
m  http://www.kernel .org/pub/linux/kernel/people/andrealikd/

2.2.12-1kd5 |IKD kdb
gdb
Trace Memleak

b
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m |hced (Linux Kernel Crash Dumps)
http://Ikcd.sourceforge.net/

m |lockmeter (Kernel spinlock metering for Linux)

http://0ss.sgi.com/projects/lockmeter/
m KMSGDUMP (Linux Kernel Messages Dump Tool)
http://www-miaif.lip6.fr/willy/pub/linux-patches/

b

2002/10/9 Linux Kernd Conference 2002 Device Drivers 38



L 1Nnux

2002/10/9 Linux Kernd Conference 2002 Device Drivers 39



USB EE-260

m http://e-kit.jp/
OmniVison OV511 + OmniVision OV 7620
http://www.ovt.com/pdfs/ds 511P.pdf

W3CAM
m http://mpx.freeshell.org/
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m Web cgl
vidcat

w3cam.cgi
m Netscape

0 shell

#1/bin/sh -f
while [ 1 ]; do (./vidcat > /dev/null ; echo capt); done

b
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#include <stdio.h> case "c": case "C":
#include <stdlib.h> if (fd == 3) {
#include <fcntl.h> printf(*'not opened = %d¥n", fd);
#include <linux/types.h> break;
static char *device = "/dev/video"; }
main() else 1f ((i = close(fd)) <0) {
{ printf(*'close error = %d¥n", 1);
char b[256]; break;
int 1, fd = 0; }
while(l) { printf(""Closed = %d¥n", fd);
b[0] = O; fd =0;
printf("'Open, Close, Quit ?> '); break;
scanf("%s", &b[0]); case "(q": case "Q":
switch(b[0]) { printfC'will quit...¥n");
case "0": case "0": exit(0);
iIf ((1 = open(device, 0 RDWR)) < 0) { break;
printf('open error = %d¥n", 1); default:
break; printf("Invalid command = %s¥n", b);
} break;
fd =1i; }
printf(*'Opened = %d¥n", fd); }
break; }

- > 42
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kdb

Command

Description

ef
bt
btp
bta
ps
sections
Ismod
rmmod
bp

bl
bpa
bc

Ss
ssh

<vaddr>

<vaddr> <bytes>
<vaddr>

<vaddr> <contents>
<vaddr>

[<vaddr>]

<reg> <contents>
<vaddr>
[<vaddr>]

<pid>

<modname>
[<vaddr>]
[<vaddr>]
[<vaddr>]
<bpnum>
[<#steps>]

Display Memory Contents
Display Raw Memory

Display Memory Symbolically
Modify Memory Contents

Display Instructions

Continue Execution

Display Registers

Modify Registers

Display exception frame

Stack traceback

Display stack for process <pid>
Display stack all processes
Display active task list

List kernel and module sections
List loaded kernel modules
Remove a kernel module
Set/Display breakpoints
Display breakpoints
Set/Display global breakpoints
Clear Breakpoint

Single Step

Single step to branch/call
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