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Linux , )
Linux .
Linux ELF , , s
(Insmod) , )
Linux ( Kernel Symbol T able),
Linux EXPORT _SYMBOL( EXPORT _SYMBOL_GPL,
include/ linux/ module.h ) ,
Linux . .
. L]nux . . ’
[2] .
module_list, include/ linux/ module. h
s module_list . s
1.2
Linux s ,
; ( ).
, — (VFS)
R — . Linux
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VFS R VFS
shell , shell , s
VFSinode, VFS inode 170 IDE
) ) , Proc Sysfs,
) Linux
buffer cache, .
.VFS
2 Proc
Proc Linux " . Proc ,
( ). Proc
) Proc , VFS
. Proc
Linux Proc
2.1
Linux )
Linux s c C 13l
include , include/ Linux
s init_module( ) s cleanup_module( )
[3]
2.2 Proc
s Proc
) s Proc ; , Proc ; ,
Proc , , s
, ; Proc , Proc
[4] .
22,1 MariE
; Proc
s Proc R R 4
2.2.2 E 2K AMEAT
/* student. c* /
# include (linux/ kernel. h) /* Weée re doing kernel work * /
# include (linux/ module. h) /* Specifically, a module * /
# include (linux/ Proc_fs.h) /* Necessary because we use Proc fs * /
# include {asm/uaccess. h) /* */
# define MESSA GE_LENGTH 1000 /* , byte* /
# define N 100 /[ * * f
# define nLen 10 /* * /

# define NUM 8 /* *
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struct student{
char name| nlLen] ;
char number[ NUM] ;
by , *
struct student stu[ N];
static int c= 0 /* */
static struct Proc_dir_entry * Our_Proc_File, * Our_Proc_Dir; /* Proc * /
# define Proc_ENTRY_FILENAME “student” /* Proc *
# define Proc_ ENTRY_DIRNAME “students” /* Proc *
2.2.3 EE&HEZHH (1) module_input() ,
static ssize_t module_input( struct file * filp, const char * buff, size_t len, loff_t * off) {
/* struct file * filp  linux/fs. h *
/* char * buffer *
/* size_t length buffer *
if(buff[0]= == "){ /* , *
if(j==0¢/*% *
printk(KERN _INFO “Cann’ t find the student of the number: %s”, number);
else{ /* , 1)
}
else { /* *
}
for (; i< MESSAGE_LENGTH-1& & i< len & & * (buff+ i)! =°""; i+ +)

get_user( stu[ c]. name|i— k|, buff + i);
/* */

}
(2) module_output() ,

static ssize_t module_output(struct file * filp, char * buffer, size_t length, loff_t * offset) {

/* , sprintf , *

for (i=0; ik ¢ i+ + ){

j+ = sprintf( message+ j,“Name: % s, Number: % s”, stul i] . name, stu i] . number) ;
}

/* *f

for (i= 0; i length & & message[i]; i+ + )

put_user( message[i], buffer+ i);

return i; /* *
}
(3) module_open()
int module_open(struct inode * inode, struct file * file) {

try_module_get( THIS_MODULE);

return 0O
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(4) module_close()
nt module_close(struct inode * mode, struct file * file) {
module_put(THIS_MODU LE) ;

return 0; /* success * /

:struct file_operations File_Ops_4_Our_Proc_File Proc  write, read, open, release
, 4
static struct file_operations File_Ops_4_Our_Proc_File= {
. read= module_output,
. write= module_input,
. open= module_open,

. release= module_close,

bi /% */
(5) module_permission() . / Proc
( ) , : ,
struct inode_operations Inode_Ops_4_Our_
Proc_File  permission s

static int module_permission(struct inode * inode, int op, struct nameidata * foo) {

/* root (UID  0) */
if (op== 411 (op== 2 && current— > euid = = 0))
return 0;
return—-EA CCES; / * , *
V) * %
static struct inode_operations Inode_Ops_4_Our_Proc_File= {
. permission= module_permission, /* *
B
Linux .
( : . )
, (inode_operations , file_oper
ations ). Proc , inode_operations
, inode_operations file_operations )

module_input module_output 1

(6) init_module() , Proc , . init_module
,  cleanup_module

int init_module() {

Our_Proc_Dir= Proc_mkdir(Proc_ ENTRY_DIRNAME, NULL);

/* Proc *

Our_Proc_Dir— > owner = THIS_MODULE;

Our_Proc_File= create_Proc_entry( Proc_LENTRY_FILENAME, 0644, Our_Proc_Dir);

/* , 0644* /

Our_Proc_File—= > Proc_iops= & Inode_Ops_4_Our_Proc_File;

Our_Proc_File— > Proc_fops= & File_Ops_4_Our_Proc_File;

}

(7) cleanup_module , init_module() ,
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remove_Proc_entry

void cleanup_module()

{
remove_Proc_entry(Proc_ENTRY_FILENAME, & Proc_root);

}

module_init( init_module) ;

module_exit(cleanup_module); /* 2.6 , module_init  * module_
exit( ) R
2.2.4  ZRiEF R aK student. ¢ 2.6 s makefile
, obj-m+ = student. o, (root),
: # make-C/ usr/src/linux-kernel SUBDIRS= § PWD modules. .0
.ko s :insmod student. ko . s
s shell
, dmesg printk
3
Linux . Linux " Linux
netfilter . s s
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Analysis in Depth on Linux Proc File System Programming
GUO Song, XIE Werbo

(College of Computer Science & Technology, Huaqiao U niversity, Quanzhou 362021, China)

Abstract: The operation principle of Linux loadable kernel module and virtual file system was discussed, and the advan-
tages and disadvantages of the kernel program running in micro kernel and integrated kernel were compared. Base on this
foundation, the Proc file system programming is proposed. Which include the programming procedure of kernel module
and Proc file system, and to the main code was analyzed. T hrough a programming demonstration, the framework of Proc
file system programming is given to demonstrate the ability of Linux virtual file system.
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