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Socket

/%

* client by gethostbyx (IPv4 only)

* by Jun-ichiro itojun Hagino

*/

#include <sys/types.h>
#include <sys/socket. h>
#include <netinet/in. h>
#include <netdb. h>
#include <stdio.h>
#include <errno.h>
#include <unistd. h>
#include <string.h>
#include <stdlib. h>
#include <arpa/inet.h>

int
main(argc, argv)
int argc;

char **argv;

in public domain

/%
* client by getaddrinfo (multi-protocol support)
* by Jun-ichiro itojun Hagino. in public domain

*/

#include <sys/types. h>
#include <sys/socket.h>
#include <netinet/in.h>
#include <netdb. h>
#include <stdio.h>
#include <errno.h>
#include <unistd. h>
#tinclude <string.h>

int
main(argc, argv)
int argc;

char *kargv;
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struct hostent *hp;
struct servent *sp;
unsigned long Iport;
u_int16_t port;

char *ep;

struct sockaddr_in dst;
int dstlen;

ssize_t |;

int s;

char hbuf [INET_ADDRSTRLEN] ;
char buf[1024];

/* check the number of arguments */

if (arge 1= 3) {
fprintf (stderr, “usage: test host port¥n”);
exit(1);
/*NOTREACHED*/

gethostbyname ##F|fA L TL\%
(IBEXTH )

/* resolve host name into binary */
hp = gethostbyname (argv[1]) ;
if (thp) {

fprintf (stderr, “%s: %s¥n”, argv[1], hstrerror (h_errno));

struct addrinfo hints, *res, *res0;
ssize_t |;

int s;

char hbuf [NI_MAXHOST], sbuf[NI_MAXSERV];
char buf[1024];

int error;

/* check the number of arguments */

if (arge 1=3) {
fprintf (stderr, “usage: test host port¥n”);
exit(1);
/*NOTREACHED*/

/* resolve address/port into sockaddr */

memset (&hints, 0, sizeof (hints));

hints. ai_socktype = SOCK_STREAM;

error = getaddrinfo(argv[1], argv[2], &hints, &res0);
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exit(1);
/*NOTREACHED*/
}
if (hp—>h_length 1= sizeof (dst. sin_addr)) {

fprintf (stderr, “%s: unexpected address length¥n”, argv[1]);
exit(1);
/*NOTREACHED/ getservbyname ZF|H L TLV%

] (IBEXTH )

/* resolve port number into binary */
sp = getservbyname (argv[2], “tcp”);
if (sp) {
port = sp—>s_port & Oxffff;
} else {
ep = NULL;
errno = 0;
Iport = strtoul (argv[2], &ep, 10);
if (1xargv[2] || errno || lep || *ep) {
fprintf (stderr, “%s: no such service¥n”
exit(1);
/*NOTREACHED*/
]
if (Iport & "Oxffff) {

argv[2]);

fprintf (stderr, “%s: out of range¥n”, argv[2]);

if (error) {
fprintf (stderr, “%s %s: %s¥n”, argv[1], argv[1],
gai_strerror (error));
exit(1);
/*NOTREACHED*/

} getaddrinfo ZFIFA L CT—RICLHIEIZ %175, getaddrinfo (&
gethostbyname & getservbyname D#REZH > T 5 EIZ R
AREMWGEITEH7 FLAZ LEOBEBI—IILTETRET %,
Ik Y., IPV4/IPVE ZHY ., ERD IP 7 FLANY X |+
OEAXT—ELTHELNSD,

TEHDT KL RIEHH getaddrinfo BABDH THREST= A
EYEMICEMIND, DFEY. resO BRI EDAEYF TS
TV MEFMICHERINATL S,

ZD1=®. getaddrinfo BB TEHEON-HFEEDOFANTET L=
5, TDARIVF Tz FEBBRTIDELH D, ThD
freeaddrinfo) T#®H %,
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exit(1);
/*NOTREACHED*/

port = htons (Iport & Oxffff);

}

endservent () ;

/* try the first address only */
memset (&dst, 0, sizeof (dst));
dst. sin_family = AF_INET;
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/% linux/Solaris does not need the following line */

dst.sin_len = sizeof (struct sockaddr_in) ;

memcpy (&dst. sin_addr, hp->h_addr, sizeof (dst.sin_addr));

dst. sin_port = port;

dstlen = sizeof (struct sockaddr_in);

s = socket (AF_INET, SOCK_STREAM, IPPROTO_TCP);

if (s <0) {
perror (“socket”) ;
exit(1);
/*NOTREACHED*/

inet_ntop [EH LB THY EH
FRETILALY, getnameinfo [Z
TEIARE,

getaddrinfo MERIL, res U R FREXTRESA TS,
ZTOYRMEWY DD, KEMSIBRICEU LYy bEERL., EHEL
TuL<,

BE. COTAT S LTI, EHEOFIZE 512 getnameinfo THRR b& %
BMYBLT., ®R"T5LII2LTWS,

/* try all the sockaddrs until connection goes successful */
for (res = resO; res; res = res—>ai_next) {
error = getnameinfo(res->ai_addr, res—>ai_addrlen, hbuf
sizeof (hbuf), sbuf, sizeof (sbuf),
NI_NUMERICHOST | NI_NUMERICSERV) :
if (error) {
fprintf (stderr, “%s %s: %s¥n”, argv[1], argv[1],
gai_strerror (error));
continue;

}
fprintf (stderr, “trying %s port %s¥n”, hbuf, sbuf);

s = socket (res—>ai_family, res—>ai_socktype, res—>ai_protocol);

if (s <0)
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inet_ntop (AF_INET, hp->h_addr, hbuf, sizeof (hbuf));

fprintf (stderr, “trying %s port %u¥n”, hbuf, ntohs(port));

if (connect(s, (struct sockaddr #*)&dst, dstlen) < 0) {
perror (“connect”) ;
exit(1);
/*NOTREACHED*/

while ((I = read(s, buf, sizeof (buf))) > 0)
write (STDOUT_FILENO, buf, 1);

close(s):

exit(0);

/*NOTREACHED*/

continue;

if (connect(s, res—>ai_addr, res—>ai_addrlen) < 0) {
close(s);
s =-1;

continue;

while ((I = read(s, buf, sizeof(buf))) > 0)
write (STDOUT_FILENO, buf, 1);

close(s);

exit(0);
/*NOTREACHED*/

fprintf (stderr, “test: no destination to connect to¥n”);
exit(1);
/*NOTREACHED*/
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/* /*

* server invoked via inetd (IPv4 only) * server invoked via inetd (multi-protocol support)
* by Jun-ichiro itojun Hagino. in public domain. * by Jun-ichiro itojun Hagino. in public domain
* inetd */

#include <sys/types.h> IPv6 tPvd #include <sys/types. h>

#include <sys/socket. h> inetd #include <sys/socket.h>

#include <netinet/in. h> P #include <netinet/in.h>

#include <stdio.h> IPy4 #include <stdio.h>

#include <errno.h> #include <errno.h>

#include <unistd. h> #include <unistd. h>

#include <string.h> #tinclude <string.h>

#include <arpa/inet.h> #tinclude <netdb. h>

#include <arpa/inet. h>

int int
main (argc, argv) main(argc, argv)
int argc; int argc;

char **argv; char **argv;
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struct sockaddr_in from;
socklen_t fromlen;

char hbuf [INET_ADDRSTRLEN];

getpeername sockaddr

/* get the peer’s address */ API

fromlen = sizeof (from) ;
if (getpeername (0, (struct sockaddr *)&from, &fromlen) < 0) {
exit(1);
/*NOTREACHED*/
}
if (from.sin_family != AF_INET ||
fromlen != sizeof (struct sockaddr_in)) {

exit(1);

/*NOTREACHED*/ inet_ntop

} inet_ntop / inet_pton

if (inet_ntop (AF_INET, &from.sin_addr, hbuf, sizeof (hbuf)) == NULL) {
exit(1);
/*NOTREACHED*/

write(0, “hello ”, 6);

struct sockaddr_storage from;

socklen_t fromlen;

char hbuf [NI_MAXHOST] ; getpeername  sockaddr

/* get the peer’s address */
fromlen = sizeof (from) ;
if (getpeername (0, (struct sockaddr *)&from, &fromlen) < 0) {
exit(1);
/*NOTREACHED*/

} IP
getnameinfo

if (getnameinfo((struct sockaddr *)&from, fromlen, hbuf, sizeof (hbuf),
NULL, O, NI_NUMERICHOST) != 0) {
exit(1);
/*NOTREACHED*/

write(0, “hello ”, 6);
write(0, hbuf, strlen(hbuf));
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write (0, hbuf, strlen(hbuf));
write(0, “¥n”, 1);
exit(0);

IPv4

IPv6

write(0, "¥n”,

exit(0);

DE

IPv4

IPv6
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/* /*

* server with single listening socket (IPv4 only) * server with multiple listening socket based on getaddrinfo

* by Jun-ichiro itojun Hagino. in public domain. * (multi-protocol support)

*/ * by Jun—-ichiro itojun Hagino. in public domain.
*/

#include <sys/types.h>

#include <sys/socket. h> #include <sys/types. h>

#include <netinet/in.h> #include <sys/socket.h>

#include <netdb. h> #include <netinet/in.h>

#include <stdio.h> #include <netdb. h>

#include <errno.h> #include <stdio.h>

#include <unistd. h> #include <errno.h>

#include <string.h> #tinclude <unistd. h>

#include <stdlib.h> #tinclude <string.h>

#include <arpa/inet.h> #tinclude <stdlib.h>

#include <arpa/inet. h>

#define MAXSOCK 20
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int
main(argc, argv)
int argc;

char **argv;

struct servent *sp;
unsigned long Iport;
u_int16_t port;

char xep;

struct sockaddr_in serv;
int servlen;

struct sockaddr_in from;
socklen_t fromlen;

int s;

int Is;

char hbuf [INET_ADDRSTRLEN];

if (arge 1=2) {
fprintf (stderr, “usage: test port¥n”);
exit(1);
/*NOTREACHED*/

]

sp = getservbyname (argv[1], “tcp”);

int
main(argc, argv)
int argc;

char **argv;

struct addrinfo hints, *res, *res0O;

int error;

struct sockaddr_storage from;
socklen_t fromlen;

int Is;

int s[MAXSOCK];

int smax;

int sockmax;

fd_set rfd, rfdo0;

int n;

int i;

char hbuf [NI_MAXHOST], sbuf[NI_MAXSERV];

#tifdef IPV6_V6ONLY
const int on = 1;

#endif

it (arge 1=2) {

fprintf (stderr, “usage: test port¥n”);

10
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it (sp)
port = sp—>s_port & Oxffff; getservbyname
else gethostbyname
ep = NULL;
errno = 0;
Iport = strtoul (argv[1], &ep, 10);
if (1xargv[1] || errno || lep || *ep) {
fprintf (stderr, “%s: no such service¥n”, argv[1]);
exit(1);
/*NOTREACHED*/
]
if (lport & "Oxffff) {
fprintf (stderr, “%s: out of range¥n”, argv[1]);
exit(1);
/*NOTREACHED*/
]
port = htons (Iport & Oxffff);
]
endservent () ;

memset (&serv, 0, sizeof (serv)):

serv.sin_family = AF_INET;

exit(1);
/*NOTREACHED*/

memset (&hints, 0, sizeof (hints));

hints. ai_socktype = SOCK_STREAM;
ai_flags

getaddrinfo

AT_PASSIVE

listen

hints. ai_flags = AI_PASSIVE;
error = getaddrinfo(NULL, argv[1], &hints, &res0);

if (error) {

fprintf (stderr, “%s: %s¥n”, argv[1], gai_strerror (error));

exit(1);
/*NOTREACHED*/

11
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/% linux/Solaris does not need the following line */
serv.sin_len = sizeof (struct sockaddr_in);
serv.sin_port = port;

servlen = sizeof (struct sockaddr_in);

s = socket (AF_INET, SOCK_STREAM, IPPROTO_TCP);

if (s <0 { sockaddr_in

perror (“socket”) ; bind
exit(1);

/*NOTREACHED*/

socket

|isten

if (bind(s, (struct sockaddr *)&serv, servien) < 0) {
perror ("bind”) ;
exit(1);
/*NOTREACHED*/
}
if (listen(s, 5) < 0) {
perror (“listen”);
exit(1);
/*NOTREACHED*/

smax = 0;

setsockopt bind listen

sockmax = -1;

for (res = res0; res && smax socket

< MAXSOCK; res = res—>ai_next) {

socket

s[smax] = socket(res—>ai_family, res—>ai_socktype,
res—>ai_protocol) ;
if (s[smax] < 0)

continue;

/* avoid FD_SET overrun */

if (s[smax] >= FD_SETSIZE) {
close (s[smax]) ;
s[smax] = -1;

continue;

#ifdef IPV6_VEONLY
if (res—>ai_family == AF_INET6 &&
setsockopt (s[smax], IPPROTO_IPV6, IPV6_V6ONLY, &on
sizeof (on)) < 0) {
perror (“bind”) ;
s[smax] = -1;

continue;

12
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while (1) { fd
. accept
fromlen = sizeof (from) ;

Is = accept(s, (struct sockaddr
*) &from, &fromlen) ;
if (Is <0)
continue;
if (from.sin_family != AF_INET ||

fromlen =

sizeof (struct sockaddr_in)) { inet_ntop IPv4

exit(1);
/*NOTREACHED*/

if (inet_ntop (AF_INET, &from.sin_addr, hbuf, sizeof (hbuf)) ==
NULL) {
exit(1);
/*NOTREACHED*/

fd
} read/write

“hello “, 6);
hbuf, strlen(hbuf));
“¥n”, 1);

write(ls,
write(ls,
write(ls,

close(ls);

#endif

if (bind(s[smax], res->ai_addr, res—>ai_addrlen) < 0) {
close (s[smax]) ;
s[smax] = -1;
continue;

}

if (listen(s[smax], 5) < 0) {

close (s[smax]) ;

s[smax] = -1;
getnameinfo

continue;

error = getnameinfo(res->ai_addr, res—>ai_addrlen, hbuf
sizeof (hbuf), sbuf, sizeof (sbuf),
NI_NUMERICHOST | NI_NUMERICSERV) :
if (error) {
fprintf (stderr, “test: %s¥n”, gai_strerror(error));
exit(1);
/*NOTREACHED*/
}

fprintf (stderr, “listen to %s %s¥n”, hbuf, sbuf);




}

IPv6

Socket

/*NOTREACHED*/

if (s[smax] > sockmax)

sockmax = s[smax];

smax++,

if (smax == 0) {

fprintf (stderr, “test: no socket to listen to¥n”);

exit(1);
/*NOTREACHED*/

select fd_set
FD_ZERO (&r Fd0) ; e (
for (i =0; i < smax; i++)
FD_SET(s[il, &rfdo0);
while (1) { select
rfd = rfdo;

n = select (sockmax + 1, &rfd, NULL, NULL, NULL):

if (n<0) {
perror (“select”) ;
exit(1);
/*NOTREACHED*/

14
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}
for (i = 0; i < smax; i++) {
if (FD_ISSET (s[i],
&rfd)) {

FD_ISSET

fd

accept
socket

read/write

fd

fromlen = sizeof (from) ;

Is = accept (s[i]

&fromlen) ;

if (Is <0)

continue;

write(ls, “hello¥n”, 6);

close(ls);

/*NOTREACHED*/

(struct sockaddr *)&from,

15
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/%
* server with single listening socket (IPv4/v6 switchable)
* by Jun-ichiro itojun Hagino. in public domain

*/

#include <sys/types.h>
#include <sys/socket. h>
#include <netinet/in. h>
#include <netdb. h>
#include <stdio.h>
#include <errno.h>
#include <unistd. h>
#include <string.h>
#include <stdlib. h>
#include <arpa/inet.h>

int
main(argc, argv)
int argc;

char **argv;

16
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struct addrinfo hints, *res;

int error;

struct sockaddr_storage from;

socklen_t fromlen;
int Is;

int s;

char hbuf [NI_MAXHOST], sbuf[NI_MAXSERV];

int ch;
int af = AF_INET6;

#ifdef IPV6_VEONLY

#tendif

const int on = 1;

while ((ch = getopt(arge, argv, “467)) !=-1) {

switch (ch) {

case "4 :

case ‘6 :

default:

af = AF_INET;

break;

af = AF_INET6:

break;

17
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fprintf (stderr, “usage: test [-46] port¥n”);

exit(1);
/*NOTREACHED*/

argc —= optind;

argv += optind;

if (arge I=1) {
fprintf (stderr, “usage: test port¥n”);
exit(1);
/*NOTREACHED*/

memset (&hints, 0, sizeof (hints))
hints. ai_family = af;

hints. ai_socktype = SOCK_STREAM;
hints. ai_flags = AI_PASSIVE;

error = getaddrinfo(NULL, argv[0], &hints, &res):

it (error) {

N 1N

o

AVFINSA—=LFDEIZIE LT, 77
1) {& (AF_INET / AF_INET6) #EiIR 9

getaddrinfo

getaddrinfo

ai_flags

getaddrinfo
AI_PASSIVE

fprintf (stderr, “%s: %s¥n”, argv[0], gai_strerror (error));

exit(1);

18
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/*NOTREACHED*/
]
if (res—>ai_next) {
fprintf (stderr, “%s: multiple address returned¥n”, argv[0]);
exit(1);
/*NOTREACHED*/

s = socket (res->ai_family, res—>ai_socktype, res—>ai_protocol):

if (s <0 {

socket
socket

res

perror (“socket”) ;
exit(1);
/*NOTREACHED*/

#ifdef IPV6_VGONLY
if (res—>ai_family == AF_INET6 &&
setsockopt (s, IPPROTO_IPV6, IPV6_V6ONLY, &on, sizeof(on)) < 0) {
perror ("bind”) ;
exit(1);
/*NOTREACHED*/

fendif

IPv6_V6ONLY vd

v4
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if (bind(s, res->ai_addr, res->ai_addrlen) < 0) {
perror ("bind”) ;
exit(1);
/*NOTREACHED*/
}
if (listen(s, 5 <0) {
perror (“listen”);
exit(1);
/*NOTREACHED*/

error = getnameinfo(res->ai_addr, res—>ai_addrlen, hbuf,
sizeof (hbuf), sbuf, sizeof (sbuf),
NI_NUMERICHOST | NI_NUMERICSERV):
if (error) {
fprintf (stderr, “test: %s¥n”, gai_strerror(error));
exit(1);
/*NOTREACHED*/

}
fprintf (stderr, “listen to %s %s¥n”, hbuf, sbuf);

while (1) {

IPv6

bind

getnameinfo

[isten

getaddrinfo

getnameinfo

20



IPV6

Socket

fromlen = sizeof (from) ;
Is = accept(s, (struct sockaddr *)&from, &fromlen);
if (Is<0)
continue;
write(ls, “hello¥n”, 6):
close(ls);
}
/*NOTREACHED*/
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