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/%

* client by gethostbyx (IPv4 only)

* by Jun-ichiro itojun Hagino

*/

#include
#include
#include
#include
#include
#include
#include
#include
#include

#include

int
main(int

{

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

arge, char *xargv)

struct hostent *hp;

struct servent *sp;

in public domain

ZDTOYSLTIH, E—5IHMTHRAM £
ZEIHTHR—rDIEEEZITHIT5S,

Z LT, BERFIEESNZHRR FOKR—k
205472 FELTERKICITCENSIY—
ILTHD,

/%
* 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>
#include <stdlib.h>

int
main(int argc, char skargv)

{

struct addrinfo hints, *res, *res0;
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unsigned long Iport;
uint16_t port;

char xep;

struct sockaddr_in dst;

int dstlen;

ssize_t I|;

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 R L T3
(IBEXTH )

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

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

exit(1);
/*NOTREACHED*/

ssize_t |;

int s;

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

int error;

/* check the number of arguments */

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

/* resolve address/port into sockaddr */

memset (§hints, 0, sizeof (hints)):

hints. ai_family = AF_UNSPEC:

hints. ai_socktype = SOCK_STREAM;

error = getaddrinfo(argv[1], argv[2], &hints, &res0);

if (error) {
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}

it (hp—>h_length != sizeof (dst. sin_addr)) {
fprintf (stderr, “%s: unexpected address length¥n”, argv[1]);
exit(1);
/*NOTREACHED*/ getservbyname FIE LTS

} (BxXTtH %)

/% 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 (lport & “Oxffff) {

argv[2]);

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

exit(1);
/*NOTREACHEDx*/

fprintf (stderr, “%s %s: %s¥n”, argv[1], argv[2],
gai_strerror (error));

exit(1);

/*NOTREACHED*/

TaTIRE VY EF BIZIE getaddrinfo ZF|IA L THAREIBIE
%175 . getaddrinfo & gethostbyname & getservbyname MDHERE
ZEHOoTHY. RRMEMNBE|ITHAT7RLAZE 1 BORE$%a—
I TETRET %,

Zhizk Y., IPv4/IPv6 M0, HEHD IP 7 FLAA YR b
DEAT—RELTELND,

REHDT KL RIEEHM getaddrinfo A DR TR I NI A
EYEMEIZEMESNDE, DFEY., resO BNRIEDAEYATD
9 FEIBMICHERSA TS,

CDi=&. getaddrinfo BHTHONIHEROFANTET L1
5, TDAEVF TP V2BRTILELH D, THM
freeaddrinfo T&H 5,
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port = htons (Iport & Oxffff);

}

endservent () ;

/% try the first address only */
memset (&dst, 0, sizeof (dst));
dst. sin_family = AF_INET;

EEINEERLD. RTIDELD
FEITIZERGEICIT< . Y7y R 1
B. 7 FLRAZ7IYIXIPVATH
Bo TATILARE Y YZIZHIET S
[CIIEBENKLETH S,

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

dst. sin_port = port;
dstlen = sizeof (dst);

s = socket (AF_INET, SOCK_STREAM, IPPROTO_TCP) :

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

inet_ntoa | WS TH Y EH
FRETILAL, getnameinfo |
EREIARE,

inet_ntoa (x(struct in_addr *)hp—>h_addr) ;

fprintf (stderr, “trying %s port %u¥n”

hbuf, ntohs(port));

BIECD getaddrinfo DFERIT res [T A FERTHRESIATWS, TN Y
A bEWUY DD KEMNSIERICEDEY Ty FEERLEHELTWL,

BHE. COTOTSLTIE, EHEORIZS 512 getnameinfo TR F& %
BMYBLT, XRR"THLIITLTWLDS,
(getnameinfo DRBY > TILEHLERTLND)

/* try all the sockaddrs until connection goes successful */
for (res = resO; res; res = res—Yai_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]l, argv[2],
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)

continue;

if (connect(s, res—>ai_addr, res—>ai_addrlen) < 0) {
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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*/

close(s);
s =-1;

continue;

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

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)

* by Jun-ichiro itojun Hagino. in public domain

*/

#include
#include
#include
#include
#include
#include
#include
#include

#include

int
main(int

{

inetd 2FAT B &Ik Y. —NTOI S LDERE
MNE(E, ZEABNNDHRAESTE L TRETES,
DEY., H—NELTEREREZITSEHETIE, IPv4
<sys/types. h> Ao7o454% IPve TR L THEELL,
<sys/socket. h> L. inetd MSEBINS TOFSLTE, OXY
<netinet/in. h> ’7“72{&‘0)}4353’6\ BIEHFD IP 7 FLRGEEZH D1
' BEAHD, CNODMEEFESBFIC, IPvd OHFFHiER
<stdio > ELTWAN TaFILREYIEEELTVWAMNTE
ENELD,
<errno. h>
<unistd. h>
<string. h>
<{stdlib. h>

<arpa/inet. h>

arge, char *xargv)

struct sockaddr_in from;

socklen_t fromlen;

/%

* server invoked via inetd (multi-protocol support)

* by Jun-ichiro itojun Hagino.

*/

#include
#include
#include
#include
#include
#include
#include
#include
#include

#include

int
main(int

{

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

arge, char *xargv)

struct sockaddr_storage from;

socklen_t fromlen;

in public domain

sockaddr_storage £ X T Ls
NYR—+325H505T0
FOLDERREFENAV T T E
LTHATES,
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char *hbuf; sockaddr_in& L TEZESINT= fromZ&E
BESIMTEZ TS, NI IPv4 T
HBHILERIRELTLD,

/* get the peer’ s address */

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_ntoa T, *y bIT—9U TJ+—%<
v ML XFEHCEBRLTVD, 2D
BEERIE IPVA ITIRTEL TLMVB,

hbuf = inet_ntoa (from. sin_addr) ;

- p ” . BEZTOLDIEEALEANDEHE
write(, “hello %, 6); ETHY, Vi FE—TUBELT
write(0, hbuf, strlen(hbuf)); EThd, C0f=8H IPvh & IPv6 DE
write(0, "¥n”, 1)

exit(0);

char hbuf[NI_MAXHOST];

/* get the peer’ s address */

fromlen = sizeof (from) ;

sockaddr_storagege TEZ
hizfromZE#HZ515%E L TE
ATW5B,

if (getpeername (0, (struct sockaddr *)&from, &fromlen) < 0) {

exit(1);
/*NOTREACHED=*/

FoTWABETOMINLIZKE LR
R TCHEMSNTLIEERFICETS
'I'%jg%i— getnameinfo %F|FA L TXFF
1t 60

if (getnameinfo((struct sockaddr *)&from, fromlen, hbuf, sizeof (hbuf),
NULL, 0, NI_NUMERICHOST) '= 0) {

exit(1);
/*NOTREACHED*/

write(0, “hello ”, 6);

write(0, hbuf, strlen(hbuf));

write(0, “¥n”, 1),
exit(0);

BEZDLORIBREAHEAANDRAS
ETHY. Y7y bF =T ELT
ETHD. CO=& IPv4 & IPv6 D&
LMEZZLY,
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IPVAERY—N\TOTSL () &, BED socket TEMT DT aAT7IVAE Y IREY—/N\TAT L () OFUTIL

/%

* server with single listening socket (IPv4 only)

* by Jun-ichiro itojun Hagino

*/

#include
#include
#include
#include
#include
#include
#include
#include
#include

#include

int

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

in public domain

/%

* server with multiple listening socket based on 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>
#include <stdlib.h>
#tinclude <arpa/inet. h>

JHE &N B Socket DR KR %E
20 L EELTLNS,

#define MAXSOCK 20

int
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main(int argc, char #*xargv)

{
struct servent *sp;
unsigned long Iport;
uint16_t port;
char *ep;
struct sockaddr_in serv;
int servlen;
struct sockaddr_in from;
socklen_t fromlen;
int s;
int Is;

char *hbuf;

if (arge 1=2) {
fprintf (stderr,
exit(1);
/*NOTREACHED*/

}

sp = getservbyname (argv[1], “tcp”);

if (sp)

port = sp->s_port & Oxffff;

else {

“usage: test port¥n”);

AAYFTHEZONf=R—+EE
DHERETS,

getservbyname X° gethostbyname
F7O—nNILiEEREFERAT L1
HRALY FE—7 TIEHELDTE
EARE,

main(int argc, char *xargv)

{

#ifdef IPV6_VGONLY

ftendif

struct addrinfo hints, *res, *res0;
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];

IPV6_VBONLY [CDWZTl&p. 12 25
i
const int on = 1;

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

10
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ep = NULL;
errno = 0;
Iport = strtoul (argv[1], &ep, 10);

if (Ixargv[1] || errno || lep || *ep) {

fprintf (stderr, “%s: no such service¥n”, argv[1]);

exit(1);
/*NOTREACHED*/
}
if (Iport & “Oxffff) {
fprintf(stderr, “%s: out of range¥n”, argv[1]);
exit(1);
/*NOTREACHED*/

port = htons (Iport & Oxffff);
}

endservent () ;

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

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

hints. ai_socktype = SOCK_STREAM;

hints. ai_flags = AI_PASSIVE;

hints. ai_family = AF_UNSPEC;

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

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

H—/\BIDIEE S i=7R— b T listen B[&E7%: addrinfo [&¥R % getaddrinfo T

5,

hints @ ai_family * > /\IZ AF_UNSPEC #$6ET A2 ET. 2 TODF7 KLR T 7

TYERRET D,

CHITZ TE—3|%% NULL IZL. hints @ ai_flags * > /3[Z Al_PASSIVE %
EETHIET, 0S A Listen AIRERLTHO IO FIL - FRELADEHD

addrinfod ) X k& RSN, resOITREN B,
HE. listen 5 HR— rESFargv[11&ELTWLS,

11
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serv. sin_family = AF_INET;
serv.sin_port = port;

servlen = sizeof (serv);

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

IPPROTO_TCP) ;

sockaddr_in ©, LM™WE7 FL R
TJ7IYRERDS BT socket
FH/. bind, listen LTHEY.
IPVABZDEE L H > TV S,

B onf- addrinfo £ TIZDUNT., socket Rk

setsockopt, bind, |isten%115,

ZO&ESIZ. 7O FaLicis L THEED socket

smax = 0 EER - EE - MATHONTATILRE VY
' Jagszu5Tchb,

sockmax = -1;

for (res = resO; res && smax < MAXSOCK: res = res—>ai_next) {
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;

} AT LART IPVE_VEONLY v/ OMNEZRSMNT
W3i5E. [Pv4 Mapped IPv6 Address Z[R4+ 9
LEREMNTAERTH D, SERIODTOY S LTIEE
NEITS =8 setsockopt Z1T> TV,

#ifdef IPV6_VGONLY

if (res—>ai_family == AF_INET6 &&
setsockopt (s[smax], IPPROTO_IPV6, IPV6_V6ONLY, &on,
sizeof (on)) < 0) {
perror (“setsockopt (IPV6_V6ONLY) ") ;

close (s[smax]) ;

12
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if (bind(s, (struct sockaddr *)&serv, servien) < 0) {
perror ("bind”);
exit(1);
/*NOTREACHED*/
}
if (listen(s, 5) < 0) {
perror (“listen”);
exit(1);
/*NOTREACHED*/

while (1) {

s[smax] = -1;

continue;

#tendif

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;

continue;

if (s[smax] > sockmax)
sockmax = s[smax];

smax++,

if (smax == 0) {
fprintf(stderr, “test: no socket to listen to¥n”);

13
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fromlen = sizeof (from) ;

Is = accept(s, (struct sockaddr

*)&from, &fromlen) ;

}

if (Is <0)
continue;

if (from. sin_family != AF_INET ||

BALV= fd (2%t L T accept
1TV, BIEZETS,

fromlen != sizeof (struct sockaddr_in)) {

exit(1);
/*NOTREACHED*/

inet_ntoa Z{ELN, IPvA 7 KLRA %
RRAIRELRRICER LTINS,

hbuf = inet_ntoa(from. sin_addr) ;

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

close(ls);

/*NOTREACHED*/

HEBYDAKXT.TARY
) FRIZRLT write &
T, BIEEZRETT %,

exit(1);
/*NOTREACHED*/

FD_ZERO (&r fdO0) ;

for (i =0; i < smax; i++)

FD_SET (s[i], &rfd0);

while (1) {
rfd = rfdo;

select BAEZ(E S =8, Fd_set ZERHT

60
listen LTWA (Fb5&HE L TWL
%) socket DTARY ) TR E—EIZT
60

Fh# select BEBUICANT . ERTRY
JTEDELEELEETS.

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

if n<0) {

perror (“select”) ;

exit(1);

/*NOTREACHED*/

}

2%t LT, accept 175,

DH->1=TARY Y THIZH LT,
write #1715,

FD_ISSET Tt v k&h TS fd

ZDESIZL T, EHOD socket D
TR FTa%&FEE0E. ER

for (i =0; i < smax; i++) {

if (FD_ISSET(s[il, &rfd)) {

fromlen = sizeof (from);
Is = accept(s[i], (struct sockaddr *)&from,
&fromlen) ;

if (Is<0)

continue;

14
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/*NOTREACHED*/

error = getnameinfo ((struct sockaddr *)&from,
fromlen, hbuf, sizeof (hbuf), NULL, O,
NI_NUMERICHOST) ;
if (error) {
exit(1);
/*NOTREACHED*/
}
write(ls, “hello “, 6);
write(ls, hbuf, strlen(hbuf));
write(ls, “¥n”, 1);

close(ls);

EHREDEREFH1=HIZ. getnameinfo
FEOTHEREMBLTLS,

15
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/%

* server with single listening socket (IPv4/v6 switchable)

* by Jun-ichiro itojun Hagino. in public domain

*/

#include
#include
#include
#include
#include
#include
#include
#include
#include

#include

int
main(int

{

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

arge, char *xargv)

struct addrinfo hints, *res;

int error;

16
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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_VGONLY
const int on = 1;

#endif

while ((ch = getopt(arge, argv, “467)) !=-1) {
switch (ch) {
case '4':
af = AF_INET;
break;
case "6 :
af = AF_INET6;
break;
default:
fprintf (stderr, “usage: test [-46] port¥n”);
exit(1);
/*NOTREACHED*/

17
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argc —= optind;

argv += optind;

if (arge 1= 1) {

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

hints. ai_family = af; H—NERBZESDTO ROIILEREBT =0 getaddrinfo ZFIRT %,
hints. ai_socktype = SOCK_STREAM: getaddrinfo MU TR, %£—5I%% NULL [ZL T. hints @ ai_flags % AI_PASSIVE

hints. ai_flags = AI_PASSIVE: Ff. PRLRT7IUIBEEERS vF RS A—RITHLTHELIEET B,
error = getaddrinfo (NULL, argv[0], &hints, &res);

if (error) {

}

if (res—>ai_next) {

} AL YFINTGA—EDEIZHLT, 7 F
LR 77 =) {E(AF_INET / AF_INET6) %
BRY 5,

fprintf(stderr, “usage: test port¥n”);
exit(1);
/*NOTREACHED*/

LIEFTAIEIZEY ., —AOHETO FaLARETES,

CNEDHRFEFITLN, getaddrinfo = FUHT,

fprintf (stderr, “%s: %s¥n”, argv[0], gai_strerror(error));
exit(1);
/*NOTREACHED*/

18
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fprintf (stderr, “%s: multiple address returned¥n”, argv[0]);

exit(1);
/*NOTREACHED*/
}
JFONTMET socket ZEMT %, BEIFONHERNI X MIGE-TWLS
DT, ENYVRAFDERKD 1T socket ZERT 5,
) ) ) ) LAL, % TOYSLTEZRLRI73 )% 1 BEIHEATH—TUF
s = socket (res—>ai_family, res—>ai_socktype, res—>ai_protocol): 2HDELT resDYRMEEDLT. YR FDOEBENEZESBTEET
. FELTWS,
if (s <0) {
perror (“socket”) ;
exit(1);
/*NOTREACHED*/

#ifdef IPV6_V6ONLY

if (res—>ai_family == AF_INET6 && -
IPV6_VE6ONLY ¥~/ O THELN TS ZDEH (L. [PV6_VEONLY ¥/ OMNEZESN

setsockopt (s, IPPROTO_IPV6, IPV6_V6ONLY, &on, sizeof(on)) < 0) { TW3 (DEYFATRETH D) BEICH LT, IPv4 mapped address #RE % &
L3 B=HDNETH D,

perror ("bind”); ZOFO455LTIE IPv4 mapped address (S EER LAV =0. CDIEE%E
exit(1); ERCE
/*NOTREACHED*/

#endif

if (bind(s, res—>ai_addr, res—>ai_addrlen) < 0) {

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

}

if (listen(s, 5) < 0) {
perror (“listen”);

exit(1);

B Li=V5y b%& bind, istend 3,
LUREIERERE Y DN,

8. T Tl getnameinfo &\NS ., getaddrinfo DB |IMREZEFE > TS,
COREHD IPv6 DIRIFEICADLELEHKEL> TS, L. TOYSLDHT
HDFSIREEEFE > TLDIDTHNIEZTNEDDH. 2D getnameinfo ZFIAT
BESIBETRETHD,

/*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) {
fromlen = sizeof (from);
Is = accept(s, (struct sockaddr *)&from, &fromlen);

if (Is<0)
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continue;
write(ls, “hello¥n”, 6);
close(ls);
}
/*NOTREACHED*/
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