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LI/O interface

X /O interface
ARegular file, FIFO, pipe
Asocket: raw, unix domain, network domain
Ashared memory, message queue
Ammap

Acharacter device
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Lnameless pipe

X pipe(), popen()

int pipe(int filedes[2]);

FILE *popen(const char *command, const char *type);

int pclose(FILE *stream);

Afiledes]] : filedes[0] , filedes[1]
Acommand :

Aype:r( )w( )

Astream :
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Lpipe example #1

X popen_exl.c

ﬁ:ILE *fp_popen;
... (codes) ...;
if ((fp_popen = popen(‘ls - I","r")
fprintf(stderr, "FAIL: popen() (%d:%s)
exit(EXIT_FAILURE);

}
while (feof(fp_popen)) {

{
I* error */
}
if (n_read == 0) break; /* EOF */
printf("[%1$d byte] %2%.*1$s

}
pclose(fp_popen);

if (n_read = fread(a_buf, sizeof(char), sizeof(a_buf), fp_popen)) ==

) == NULL) {
\ n", errno, strerror(errno));

- 1)

\ n", (int)n_read, a_buf);

v

Copyright by SunYoung Kim <sunyzero (at) gmail (dot) com>



Lpipe example #1 (con't)

x popen_ex1l

p
$ ./popen_exl

[820 byte] total 132

-rw-r-- r--  1sunyzero sunyzero 1424 Aug 9 12:56 Makefile

-rw-rw-r--  1sunyzerosunyzero 1114 Jul 25 02:29 fifo_read.c
-rw-rw-r--  1sunyzerosunyzero 892 Jul 25 01:29 fifo_write.c
Irwxrwxrwx 1 sunyzero sunyzero 15 Aug 9 12:32 ipc - > ../3.memory/ipc
J
Apopen_ex1 , s -1
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Lpipe example #2

X popen_ex2.c

ﬁ:ILE *fp_popen;

... (codes) ...;
if ((fp_popen = popen("sort”, "w") ) == NULL) {
fprintf(stderr, "FAIL: popen() (%d:%s) \ n", errno, strerror(errno));

exit(EXIT_FAILURE);
}
for(i=0; i<5; i++) {
if (fgets(a_buf, sizeof(a_buf), stdin) == NULL) { /* error */ }

if ((n_write = fwrite(a_buf, sizeof(char), strlen(a_buf), fp_popen))== -1)
{
I* error */
}
if (n_write == 0) break; /* broken pipe */
}
printf("* Sorting data ->\n");
pclose(fp_popen); J
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Ipe example #2 (con't

X popen_ex2
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LFIFO
x First -In First -Out

Apronounced fye-fo
(cf. LIFO, pronounced lye-fo)

Anamed pipe ( )

Yy named = ( or)
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| mkfifo

X

int mkfifo(const char *pathname, mode_t mode);

Apathname : FIFO
Amode :

AFIFO open()

y open O_RDWR

Ve

A

Copyright by SunYoung Kim <sunyzero (at) gmail (dot) com>




Lread, write

x file descriptor

Apeer close(2)
y read(2) 0

y write(2) -1,
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L fifo example

x fifo_read.c :

ﬂdefine PATH_FIFO "/tmp/my_fifo"
int main()
{
int fd, n_read = 0;
char a_buf[Oxff];
if ( = ~1j{
if (errno '= EEXIST) {
fprintf(stderr, "FAIL: mkfifo() (%s) \ n", strerror(errno)); exit(EXIT_FAILURE);
}
}
if ((fd = ) == -1){
fprintf(stderr, "FAIL: open() (%s) \ n", strerror(errno)); exit(EXIT_FAILURE);
}
while (1) {
if ((n_read = read(fd, a_buf, sizeof(a_buf))) == -1){/* error */ }
if (n_read == 0) { /* pipe */
printf("broken pipe \ n"); exit(0);
}
printf("[%1$d byte] %2%$.*1$s \ n", n_read, a_buf);
}
return (EXIT_SUCCESS);
} /
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Lfifo example (con't)

x fifo_write.c :

/“#define PATH_FIFO “/tmp/my_fifo"
int main()

{

int  fd, n_write;
char a_input[Oxff];

if ((fd = == - 1{* FIFO *
fprintf(stderr, "FAIL: open() (%d:%s) \ n", errno, strerror(errno));
exit(EXIT_FAILURE);

}

while (1) {
printf("Plz write message to FIFO >>");
if (fgets(a_input, sizeof(a_input), stdin) == NULL) { /* error */ }
if ((n_write = write(fd, a_input, strlen(a_input))) == -1)
{ I* error */ }
printf("* Writing %d bytes... \ n", n_write);

}

return (EXIT_SUCCESS);

: /
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Ififo examEIe gcon'tz

X
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| socket

X

ABerkeley-derived IPv4 socket implementation

Anetworking 110

Ve
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Lsocket domain

X (domain)
AUNIX domain socket
y
ANetwork domain socket

y

A e.g. IPv4 address & transfor layer  port
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Lsocket type

X

Adatagram socket

% lely)
.

y UDP : User Datagram Protocol
Astream socket

y

y

y TCP : Transaction Control Protocol
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L socket(2)

int socket(int domain, int type, int protocol); ‘

Adomain : AF_UNIX, AF_INET (or PF_%*)
Atype : SOCK_STREAM, SOCK_DGRAM, SOCK_RAW

Aprotocol : IPROTO_IP, IPPROTO_ICMP
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Lsocketgzz (con't)

ATCP network domain socket

int sd;

sd = socket(
if (sd ==

AF_INET, SOCK_STREANPPROTO_IP);
-1){/* error*/}

AUDP network domain socket

e

int sd;

sd = socket(
if (sd ==

AF_INET, SOCK_DGRAMPPROTO_IP);
-1){/*error*/}
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Lbyte order
X big & little endian

(

Represent 0x00124F80 with big endian

>

0x00

0Ox12

Ox4F

0x80

Base address : 0x0000

l

I

Base address : 0x0003

>

(

Represent 0x00124F80 with little endian

)

0x80

Ox4F

0x12

0x00

I

Base address : 0x0000

I

Base address : 0x0003

network
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L check byte order

x chk _endian.c

Kunion byte long {
long |;
unsigned char c[4];

Ji

int  main()

{
union byte long bl ;
bl =1200000L;
printf  ("(%02x - %02x %02x %02x)\ n", bl.c [0], blc [1], blc [2], bl.c [3]);
bl.I = ;
printf  ("(%02x - %02x- %02x- %02x)\ n", bl.c [0], blc [1], blc [2], blc [3]);
return O;

} Y
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Lcheck byte order (con't)

x chk_endian

e

$./chk_endian
(80 - 4f - 12- 00)
(00 - 12- 4f - 80)

Abig endian/little endian

y 1726, Jonathan Swift  Gulliver's travels

y 1981 Danny Cohen IEEE
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l_swag:bxte order

X

Aword swap
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TCP socket

X
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ITCP socket gcon'tz

X

A flag recv(2), send(2)
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L TCP socket function flow

We
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