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= System Calls
= well defined entry points directly into the kernel
= documented in section 2 of the UNIX man pages

= look like C functions which can be called from a user's
program - just need to include the appropriate header

= C Library Functions

= the library function is often more elaborate than the
system call, and usually invokes the system call

o=l HYR
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i application i
| Y code# |
| / user
| process
| C library i
i fupctions i
system calls i kernel
kernel

hardware (harddisk...)
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i’ C Standard 1/0O Library

= Written by Dennis Ritchie in 1975
= Implemented on many OS

= ANSI C Standard Library

= Buffer allocation

« ZAHC )| HRA= I/0E =

« LA /0 2= 243t

m Streams
s T AC S o=z e =d= CHEC



JEEEnE
2 2J1, &JI/AD], g EJI

e EJ] fopen()

#include <stdio.h>
FILE *fp;
fp=fopen("Ilt O|&", "LESELA");
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« FILE 22AXI0 Cist E£OIH

otLte] AEE = hFI| flet 2 E Egote 4N
s HIHO CHSH ZOIE, HIH 2 D] ...

» Ol S S
« Ut CIAAEH (File descriptor)

#include <stdio.h>
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i FILE - &K

el WL o| AEHE M&EGH)| flet 224K
= <stdio.h>0 LS NH US

typedef struct
{

int _cnt; /] HIHO €0 J_= 2 A2 &+
unsigned char *_ptr; // HIH LHOI CIS 2(43) |IXl EQIH

unsigned char *_base; // HIH Al& =24
unsigned char _flag;, //AEEC2 &I &AFEH
_IOFBF, _IOLBF, _IONBUF
_IOEOF, _IOERR _IOREAD, _IOWRT
unsigned char _file; // It CIATEH
} FILE ;

o=U ¥



FILE 2 Al

s FILE *

[EFE MR |-
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[
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7~

= 0

~—

= €™ (fopen &) 2IEH E
2= Ji2lJl= FILE £l EH
Og=2 lHr2 MO0
ciH= FILE 2 XM WEE &

FILE 2 X XI0l CHst ZRIH)
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#
[©
Ji¥
o
é
o

s ZEZF1/0 AEE (stream)
n IZ2 )0 AMEEYH A=s22 opentle AEE
= stdin, stdout, stderr
= FILE~
= #include <stdio.h>

oxE 9= O Jtelale
EOIH =< ESON
stdin H& 240 CHet FILE £21H 2=
stdout HE &40 St FILE ZQIH ELH
stderr H&E F0 CHet FILE ZEQIH 2LIH
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//**#******************************************#*******k*******#******

//*************** o o e R b b e o o ok

c = fgetc(stdin); // IIEESZFH 2= 22 22| ASCI 2=

fputc(c, stdout); // fpIt Ji2l2l= LN 22X c
c = fgetc(stdin); // ZIEEZ2H SAME HH cl A&

T
= == O

]

2 [/ copyl.c

3 /1

4 [/ IBENHAM 2XAE 22 20t 2LIHN ==
5

6

7/ #include <stdio.h>

8

9 int main()

10 {

11 int ¢;

12

13

14 while (c !'= EOF) { // file 20| OtL[HAH.
15

16

17 }

18

19 return O;
20}

13



fclose()

#include <stdio.h>

int fclose ( FILE *7p);
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getchar() fTgetc(), getc()
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putchar() fputc(), putc()
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fscant()

scanft()
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fprintf()

printf(Q)
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= fscanf(), fgets(), fgetc()

. 22 IMYNAM WBS ol S0l a4

, fputs(), fputc()
| Of

WEs JI=5s g4

= fclose()
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M Ee: of

[ [ FE R AR R kAR R Rk Rk kAR R ek kR ke e ek R R R

/] copy2.c

/1l
/] I2SUN 2XE U g

//*****************¢ e e e dede kR

#include <stdio.h>

R R T L L s

int main(int argc, char *argv[])

{
FILE *fp;
int c;

fp = fopen(argv[1],"w");
¢ = getc(stdin);
while (c '= EOF) {
putc(c, fp);
c = getc(stdin);
}
fclose(fp);
printf("%s It 0] HZ& 2=,

return O;

[/ A EHELZ

[/ PIEEESFH EEE=
// fileC] 20| OtLIH.

[/ fpot JtelZl= Mo 2 A cHE
[IIEE2RH M2 S50 il A&

A2l ASCIIZ =

Rll

\n", argv[1]);
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i)

L2l 2 A 1: O

/ /:‘:*:‘r****:‘:-k:‘:*:‘c****:‘:*:‘c****:‘:*:‘r*:‘:i.‘-k*-k:‘:*:‘c****:‘:‘k:‘c*:‘r****:‘r*‘,‘::‘:***t‘:*:‘c*:‘r%‘*****:‘:*

/] fileCopyl.c
[/

#include <stdio.h>

int main(int argc, char *argv(])

{

char c;
FILE *fp1, *fp2;

fp1 = fopen(argv[1], "r");

if (fp1 == NULL) {
printf("L 2 %s ZJ] @Fhn", argv[1]);
exit(1);

}

fp2 = fopen(argv([2], "wW");

while ((c = fgetc(fp1)) !'= EOF)
fputc(c, fp2);

fclose(fp1);
fclose(fp2);

return O;
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Ut = AF 2: Off

#include <stdio.h>
int main(argc, argv)
int argc; char* argv[];
{
FILE *fp1, *fp2;
char buffer[100];//GI0IEIE YAl HM&EGHI|?St Ui E

fp1 =fopen(argv[1], “r");
fp2 =fopen(argv(2], "w");

if(fp1= NULL)
printf("file not found");

J*ZITH 201011002 2XE S fpol Jieldle WM H O A
buffer0il MZ = fp_writed} Jt2I31= M0l buffer LIS J1=%/

while(fgets(buffer, 100, fp1)!=NULL)
fputs(buffer, fp );

fclose(fp1); fclose(fp2);

o=U ¥
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I+ 2 Xl(file position)

file position

| | | | | _ _ | | A | end-of-file marker

fseek(FILE *fp, Iong offset, int mode)

FILE QI H P el 210 W ol e AXIE 25 (mode)Jt LE
EtlH= JI=&8 28 J|&=2 2 EAl(offset)2tE2 521 C.

ewind(FILE *fp)
I AAXE WY AMEEN RAXANZCZEN ASEH CAl 2 =
UA StCt.

ftell(FILE *fp)
FILE ZZOIH fpJt Ji2I211d U= Wl &M W fIXIE LIEHH

= T 2 III*IP ai= BrEtatlh

o=U ¥
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i’ fseek(..., int mode)

= & TN
SEEK_SET 0 M Al
SEEK_CUR 1 B A
SEEK_END 2 mrer 23

o=l &L



s= cf}
=

o _

int fread( void *buf, int size, int n, FILE *fp );
fpot Ji2ldl= WU A size 3J12 2EF2 ni A AHA

o
T
\_::I_I
H

CIEl buflt Jieldl= 0l MEetlt 2 =52 =5 gtatetlt.

int fwrite( const void *buf, int size, int n, FILE *fp );
MY ZOIE fpolt XIAS MM HIH bufdl H&E N U= size
3J12 EF(H=sE HIO0IE)=S nIi J|I=s8tlt.

o=U ¥
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== =4 (}

struct student st;
FILE *fp = fopen('st_file", "w");

MBS stOl ME *

ol

—

/* eleig

fwrite(&st, sizeof(struct student), 1, fp)

st

=
a
L
I
[y}
&
-1

+5

-
-
-
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== =& 0

fread(&st, sizeof(struct student), 1, fp);

FERE

A X
T

Jol

.y

fseek(fp, —sizeof(struct student), SEEK_CUR);
fwrite(&st, sizeof(struct student), 1, fp);

tseek(fp, -sizeof(struct student), SEEK_CUR);

| ‘ | | ‘ ‘ | ‘ ‘ ‘ ‘ end-of-file marker

24



Ut =AF 3: Off

#include <stdio.h>
#define MAXSIZE 256
int main(argc, argv)
int argc; char *argv[];
{
FILE *fpin, *fpout;
char buffer[MAXSIZE];
int num;

fpin = fopen(argv[1], "r");

fpout = fopen(argv[2], "W");

if(fpin == NULL || fpout == NULL) {
fprintf(stderr, "It S| F\n");
exit(1);

}

while((num = fread(buffer, 1, MAXSIZE, fpin)) > 0) {
fwrite(buffer, num, 1, fpout);

}

fclose(fpin); fclose(fpout);

printf("IIIY S At 2=2\n");

O=0) YD
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* C library buffer

o=U ¥
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C library buffer

.|

A

C library buffer AtE 2
- 0231/0 >89 2

= read (), write ) &=
= EFO F)| SR 1/0 £

J

}OII ol

0°I" o

T

SRAES=R=Eog-
= C library buffer 24|
= fully buffered
= line buffered

= unbuffered

o=U ¥
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library buffer 24

*C

Fully Buffered
 HIHIJI 2 St= 0 &M 1/O =2

M =
« (A3 OIY =&

Line Buffered
x = HI2 2XH(newline)XlA &Kl 1/0 =
= HOIY == (stdin, stdout)

Unbuffered
. HHHE AME0HAl Z =L,
s 2= 02 (stderr)

o=U ¥
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i setbuf()/setvbuf()

#include <stdio.h>

void setbuf (FILE *7p, char * buf);
int setvbuf (FILE *7/p, char *buf, int mode, size_t size);

= BHIHS 22 8= HESL

=)

o=U ¥



| setbuf()

void setbuf (FILE *7p, char *buf);
» HIH AFE2 on/off & %= QL.
= bufJt NULL O|™H unbuffered

= bufIt BUFSIZ AD|2 s2t= Jtel2|1A fully/line buffered
= HOIEY XA line buffered

« 12X E£2™ fully buffered

o=U ¥
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i setvbuf()

int setvbuf (FILE *#p, char *buf. int mode, size_t size);

= HIHAIES S8 = BHE

0

I 0, &lIHotH nonzero

Qli

= Mmode
= _IOFBF : fully buffered
= _|OLBF : line buffered
= _IONBF : unbuffered

o=U ¥
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setvbuf()

= mode == _IONBF
s buft size = 2 A&

= mode == _IOLBF or _IOFBF

= buf JF NULLO| OfLIHAH
« buf U A size BtS2| B2t Al

= NULLOI&H 2tOIEH eI 0t Aet I &€ AIE

= stat 2 XX 2 st_blksize 27| &€& (disk files)
« st_blksize gt2 & =~ 8120 BUFSIZ 37| &Y (pipes)

o=U ¥
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:Ih 0| M| :setbuf

#include <stdio.h> /* buffer.c */

main()

{
printf("Hello, "); sleep(1);
printf("UNIX!); sleep(1);
printf("\n"); sleep(1);

setbuf(stdout, NULL);
printf("How "); sleep(1);
printf("are "); sleep(1);
printf("you?"); sleep(1);
printf("\n"); sleep(1);

o=l HYR

33



| 0l XI: Print buffering

int

{

main()

FILE *fp;
fputs(“enter any character\n”, stdout);
if (getchar() == EOF)
perror(“getchar error”);
fputs(“one line to standard error\n”, stderr);

pr_stdio(“stdin”, stdin);
pr_stdio(“stdout”, stdout);

C A SR~ B T B |

if ((fp = fopen(“/etc/motd”, “r")) == NULL)
perror(“fopen error”);
if (getc(fp) == EOF)
perror(“getc error’);
pr_stdio(“/etc/motd”, fp);
exit(0);

o=U ¥
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il Ol Hl: Print buffering

#include <stdio.h>
void pr_stdio(const char *name, FILE *fp)
{
print(“stream = %s ”, name);
if (fp—>_flag & _IONBF) printf(*unbuffered\n”);
else if (fp—>_flag & _IOLBF) printf(“line buffered\n”);
else printf(“fully buffered\n”);
printf(“, buffer size =%d\n”, fp—->_bufsize);

o=U ¥
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‘.Ih fflush()

#include <stdio.h>

int fflush (FILE *7p);

= fp JF NULLOIH,

= HE0W & &

o=U ¥
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