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low & high level file handling

×

Á ( )

ÁPIPE_BUF( 8-64kb) (atomic) 

.

Á (UNIX style)

ÿ -

( UNIX system call !)
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low & high level file handling (con't)

× (file descriptor)

ID

int ( ) ,

!

0, 1, 2 

.
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low & high level file handling (con't)

×

Á

Á . ( )

Á . : printf 

Á (flush)

. 

. (

)
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atomic

× (atomic operation)

Á

Á

.

ÿ

ÿ ? 

= (corruption)

ÁPIPE_BUF(linux/limit.h ) = linux 4096B
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low level file handling

×open(2), close(2), write(2) 
#define STDERR 2 /* STDERR_FILENO */

#define ERR_MSG "ERR: Check your program \ n" 

#define TEST_MSG "TEST: Low level file handle with file descriptor \ n"

int main()

{

int    fd;

printf("MSG SIZE:%d \ n", sizeof(ERR_MSG));

fd = open(FILENAME, O_CREAT|O_RDWR, 0644) ;

if (fd == - 1) {

write(STDERR, ERR_MSG, sizeof(ERR_MSG));

exit(EXIT_FAILURE);

}

printf("opened fd = %d", fd); /* buffering */

write(fd, TEST_MSG, sizeof(TEST_MSG)); 

close(fd) ;

return (EXIT_SUCCESS);

}
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low level: file open

×open(2), close(2) prototype

Áopen : ( )

Áopen : -1

Áoflag : bitwise -inclusive OR 

int open(const char * path , int oflag , ... );

int close(int fildes );

O_RDONLY

O_WRONLY

O_RDWR /

O_CREAT

O_NONBLOCK (I/O interface )
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low level: file open (con't)

× open 

Á1) truncated open

ÿ open

Á2) open for append

ÿ open

Á3) exclusive open

ÿ
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low level: file open (con't)

×truncated open

ÁO_TRUNC 

×open for append

ÁO_APPEND 

Á lseek(2)

fd = open(FILENAME, O_CREAT| O_TRUNC|O_RDWR, 0644);

fd = open(FILENAME, O_CREAT|O_RDWR| O_APPEND, 0644);
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low level: file open (con't)

×exclusive open

ÁO_EXCL EEXIST

. 

open(2) , 

fd = open(FILENAME, O_CREAT|O_RDWR| O_EXCL, 0644);

if (fd == - 1){

if (errno == EEXIST) {

fd = open(FILENAME, O_RDWR) ;

} else {

/* */

}

}

open(2) 

2
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low level: sync. I/O

×open with synchronized I/O

Áopen()

Á

O_RSYNC bitwise-inclusive OR .

fd = open(FILENAME, O_CREAT|O_RDWR| O_SYNC, 0644);

fd = open(FILENAME, O_CREAT|O_RDWR| O_DSYNC, 0644);

O_SYNC
= fsync(2)

O_DSYNC
= fdatasync(2)
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low level: sync. I/O (con't)

×

Á ?

= O_RSYNC bitwise-inclusive OR .

×O_DSYNC 

Á , ( , 

...)

fd = open(FILENAME, O_CREAT|O_RDWR| O_SYNC|O_RSYNC, 0644);

fd = open(FILENAME, O_CREAT|O_RDWR| O_DSYNC|O_RSYNC, 0644);
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low level: read/write

×read 

×write 

×vector 

Áreadv, wirtev vector 

ssize_t read(int fildes , void * buf , size_t nbyte );

ssize_t pread(int fildes , void * buf , size_t nbyte , off_t offset );

ssize_t write(int fildes , const void * buf , size_t nbyte );

ssize_t pwrite(int fildes , const void * buf , size_t nbyte ,

off_t offset);
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low level: etc

×

fcntl(2) ( ...)

dup(2)
dup2(2)

lseek(2)

truncate(2)

fdopen(2)
( )
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low level: open & close

×overhead

Á , 

Á

×max open files

Á

ÿe.g. ulimit -n
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low level: practice #1

×1. lowlevel.txt

, "hello low level file handling"

10 , 

Á ch1_lowlevel.c .

Á .

ÿ[ ] lowlevel#.txt 

. # .

ÿe.g. lowlevel1.txt  lowlevel2.txt  lowlevel3.txt ...
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high level file handling

×file stream pointer

ÁFILE * 

Ástream FILE *

Ástdio.h 
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high level file handling (con't)

×Stream?

Á

Á

, 

Á (abstraction)

(cf. )
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high level file handling: example

×

#define ERR_MSG "ERR: Check your program \ n" 

#define TEST_MSG "TEST: high level file handle with file stream pointer \ n"

int main()

{

FILE  *fp;

printf("MSG SIZE:%d \ n", sizeof(ERR_MSG));

fp = fopen(FILENAME, "w") ;

if (fp == (FILE *)NULL) {

fprintf(stderr, ERR_MSG);

exit(EXIT_FAILURE);

}

printf("opened fp = %p \ n", fp);

fprintf(fp, TEST_MSG);

fclose(fp) ;

return (EXIT_SUCCESS);

}
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high level file handling: func.

× #1

fopen(3)
fclose(3)
freopen(3)
fdopen(3)

/

scanf(3)
getc(3)
printf(3)
putc(3)

clearerr(3)
feof(3)
ferror(3)

ftruncate(3)
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high level file handling: func. (con't)

× #2

fflush(3)
fpurge(3)

, 

setvbuf(3)
setbuf(3)

fgetpos(3)
fsetpos(3)
fseek(3)
ftell(3)

, 

fileno(3)
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high level file handling: func. (con't)

×

umask(2) umask 

mktemp(3)

remove(3)
unlink(2)

link(2)

mkdir(2)
rmdir(2)

, 
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low and high level

× (linked channel)
FILE  *fp;   /* file stream pointer */

int    fd;   /* file descriptor */

char  str[] = "linked channel";

if ((fp = fopen(FILENAME, "w") ) == (FILE *)NULL) {

fprintf(stderr, "FAIL: fopen()");

exit(EXIT_FAILURE);

}

if ((fd = fileno(fp)) == - 1) {

fprintf(stderr, "FAIL: fileno()");

exit(EXIT_FAILURE);

}

fprintf(fp, "opened fd = %d \ n", fd);

if (write(fd, str, sizeof(str)) == - 1) {

fprintf(stderr, "FAIL: write()");

exit(EXIT_FAILURE);

}

fclose(fp) ;

main() 
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low and high level (con't)

× (linked channel)
FILE  *fp;   /* file stream pointer */

int    fd;   /* file descriptor */

char  str[] = "linked channel";

if ((fp = fopen(FILENAME, "w")) == (FILE *)NULL) {

fprintf(stderr, "FAIL: fopen()");

exit(EXIT_FAILURE);

}

if ((fd = fileno(fp)) == - 1) {

fprintf(stderr, "FAIL: fileno()");

exit(EXIT_FAILURE);

}

fprintf(fp, "opened fd = %d \ n", fd);

if ( write(fd, str, sizeof(str)) == - 1) {

fprintf(stderr, "FAIL: write()");

exit(EXIT_FAILURE);

}

fclose(fp);

fprintf() write()

fprintf() 

?


