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. Kernel Module Programming
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. Kernel Version Dependency
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#include <linux/kernel.h>
#include <linux/module.h>
#include <linux/init.h>
/* global variables */

int init _module(void) { }
void cleanup_module(void) { }
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. Kernel Module Program
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#include <linux/kernel.h>
#include <linux/module.h>
#include <linux/init.h>
/* global variables */

int module start() { /* 20 &XI2 MOl =J|}E #&Hol= DE */ }
int module_end() { /* 2=0| HAHE WMo BtatHAH= +=dot= ZE */ }

module_init(module_start);
module_exit(module_end);
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. Kernel Module Program
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v -0 XH¥zt S48 X8 (&L 02)
v A 0132 :  KERNEL__, MODULE, LINUX

CC = arm_linux_gcc
INCLUDEDIR = /kernel source dir/include

OBJS = hello.o
all : $(0B1JS)
clean : rm -f *.0
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CFLAGS := -c -O -Wall -D__KERNEL__ -DMODULE -DLINUX -I$(INCLUDEDIR)
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Kernel Module Program
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. Kernel Module Program
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. Kernel Module Program (& &)
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. Kernel Module Program (& &)

» HE B E AA(hello_m.o)

#include <linux/module.h> /* Needed by all modules */
#include <linux/kernel.h> /* Needed for KERN_ALERT */

int init module(void){
printk("<1>hello module loaded\n");

// A non @ return means init module failed
return 0;

}

void cleanup _module(void){
printk (KERN_ALERT "hello module unloaded\n");
}
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. Kernel Module Program (& &)
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v File "/lib/modules/'uname —r'/build/include/linux/kernel.h"0f| 2]

#define KERN_EMERG "<0>" /* system is unusable */

#define KERN_ALERT "<1>" /* action must be taken immediately */
#define KERN_CRIT "<2>" /* critical conditions */

#define KERN_ERR "<3>" /* error conditions */

#define KERN_WARNING "<4>" /* warning conditions */

#define KERN_NOTICE  "<5>" /* normal but significant condition */
#define KERN_INFO "<6>" /* informational */

#define KERN_DEBUG "<7>" /* debug-level messages */
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. Kernel Module Program (& &)
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#include <linux/module.h> // Needed by all modules
#include <linux/kernel.h> // Needed for KERN_ALERT
#include <linux/init.h> // Needed for the macros

static int hello _init(void){
printk (KERN_ALERT “hello module loaded\n”);
return 0;

}

static void hello exit(void){
printk (KERN_ALERT “hello module unloaded\n”);

¥

module_init(hello_init);
module exit(hello exit);
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. Kernel Module Program (& &)

= Module Compile

TARGET = hello m

WARN = -Wall -Wstrict-prototypes -Wmissing-prototypes
INCLUDE = -isystem /lib/modules/ uname -r /build/include
CFLAGS = -02 -DMODULE -D__ KERNEL__ ${WARN} ${INCLUDE}

CC = arm_linux_gcc

$(TARGET).o: $(TARGET).c

clean:
rm -rf $(TARGET).o
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. Kernel Module Program (& &)

» 05 'hello mo2 CHREESHD CH21F 20| H{AESIC
v BE |oad Y =
# insmod hello.o

v 25 |oad 20l HH =

# Ismod
Module Size Used by
hello 368 0 (unused)

v B = unload &8 =
# rmmod hello

v printk() OIA|X| 2O
# tail -2 /var/log/messages
Oct 12 17:54:29 kernel: hello module loaded
Oct 12 17:54:45 kernel: hello module unloaded

INTELLIGENT NETWORKING & SYSTEM LAB. © 2021



INTELLIGENT NETWORKING & SYSTEM LAB. © 2021




