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API

goooobooboobobooooboooooboooo
1. socket DOOOODOOOOOOOO
bind J0O00O0OO0OO0O0ODOOOODOO0O0O0OOOOOOOODOOOODOUODODOOOOOODOOODODOODOOOOO
0000o0oooo listen DO0O0OOO0OOO (passive) DOOOO
000000000 accept OOOOOOOO (connect O0D0D0O0OOOOO) O0OO0DDODOOODODOOODOODODOOOOODODODOOOOOOOOOO
J00000ooooooo000 (active OOODOODOOOOOO connect DO00OO0OODOOOOO (O accept) 000000 OODOOOODOOOOOOOOOO
0000000 recvfromsendto 000000000
000000 read(CODDO recv),wite(00D0 send) DOODODOOODOO

© N o g M 0w DN

0000000000000 0D0O000 close(OOO shutdown) OO0

oooooo APO

$ less /usr/include/sys/socket.h # BSD, Solaris, Linux

int socket (int famly, int type, int protocol);

int bi nd( int sockfd, const struct sockaddr =*selfaddr, socklen_t addrlen);

int listen( int sockfd, int backlog);

int accept ( int sockfd, struct sockaddr =*cl ntaddr, socklen_t xaddrlen);

int connect (i nt sockfd, const struct sockaddr *servaddr, socklen_t addrlen);

ssize_t recvfron(int sockfd, void »buf, size_t nbytes, int flags, struct sockaddr =*peeraddr, socklen_t +xaddrlen);
ssize_t sendto( int sockfd, const void *buf, size_t nbytes, int flags, const struct sockaddr *peeraddr, socklen_t addrlen);
ssize_t recv(int sockfd, voi d *buf, size_t nbytes, int flags);

ssize_t send(int sockfd, const void *buf, size_t nbytes, int flags);

gooooooooofam lyOtypeOprotocol Ostruct sockaddrOsocklen_t DOOOO

JO000poOoOoo0O0O0OOsocklen_t OO0OOOOOPOSIX OO0OOO0OOOOOODOOOOOOOOOOOOOOOOODOOOOOOOOOOOOOOOOOO int,size_t,
uint32_t DO0000O0O00O0O00O0O0O0O0O0O0O0O0O0O0DO0O0O0O0O0O0OO0OODOOUO0O0DOOOODDOOOOOOD

gooooonoo n@obobooon0)-p34r7



API

gooobooodgno APO

$ less /usr/include/sys/socket.h # BSD, Solaris, Linux

ssize_t recvnsg(int sockfd, struct nmsghdr =*, int flags);
ssize_t sendnsg(int sockfd, const struct nmsghdr *, int flags);

i nt shut down(i nt sockfd, int howo);

i nt get sockopt (i nt sockfd, int |evel, int optnane, void »optval, socklen_t =optlien);
i nt set sockopt (i nt sockfd, int level, int optname, const void *optval, socklen_t optlen);
i nt get peernane(i nt sockfd, struct sockaddr *peeraddr, socklen_t =addrlen);

i nt get socknane(int sockfd, struct sockaddr xselfaddr, socklen_t =xaddrlen);

i nt socketpair(int famly, int type, int protocol, int sockfd[2]);

goboboooobbboooboboboooobbboooooboboooobbbooobbbooooboD

$ man -s 2 accept # BSD, Linux
$ man -s 3SOCKET accept # Sol ari s
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00000000 (fanily) 000000000
AF_INET | IPMADODOO

AF_INET6 | IPv6 0000

AF_UNI X Unix OOOOODOO0O (AF_LOCAL ODO0O)

AF ROUTE | ODOOOO0O0Oooogd

0000000 (type) 000000000
SOCK_STREAM | 0000000000 (000D0)0000000000

SOCK_DGRAM O00000000bO0DOO0DO (bobDO0)ooDOoooOOobOobDOOoDOOoDOoOoOoOoDOOo

SOCK_RAW OO0 IPv4/IPve OO OO

protocol 000000000 Otype==SOCK RAWO DO DOODOOD 00000
000000 flags 0000000000 OOOO0 00000

listen O backlog DO OODDOO0ODOO0OOO S000 10000000000000DOO00OO0O0OO
bbb b bbb uobobouooa

howo OO OODOODOODO
SHUT_RD obogoooon

SHUT_WR obooooooon

SHUT_RDWR | ODOOOOOOOOOO
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gobbdgbbuoobboobbuobobuooboboobobuooboooobd

$ less /usr/includel/sys/socket.h # BSD
struct sockaddr {
ui nt 8 _t sa_| en; [+ total length */
sa famly_t sa famly; /* address famly */
char sa_dat a[ 14] ; /* addr value (actually larger) =*/
b
$ less /usr/include/sys/socketx.h # Sol aris
$ less /usr/includel/bits/socket.h # Li nux
struct sockaddr {
sa famly t sa famly; /* address famly =*/
char sa_dat a[ 14]; /* up to 14 bytes of direct address */
b

bbb ooobuggoog
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DooboooobobboooobobbooooIvdad Db ™IPve 00D g
OUnix OOODODO0DOO0O0D0O0OO00O0DOODOODOO0ODOODO000O00DOO0ODOO

IPvADO 000000 00oon

$ less /usr/include/netinet/in.h # BSD

struct sockaddr_in {
ui nt 8 t sin_len; /+ total length */
sa famly_ t sin_famly; [+ AF | NET =*/
I n_port t sin_port; [+ TL port # =/
struct in_addr si n_addr; [+ | P address =*/
char sin_zero[ 8]; [+ Paddi ng */

¥

$ less /usr/include/netinet/in.h # Sol ari s, Linux

struct sockaddr_in {
sa famly_t sin_famly; [+ AF | NET =*/
I n_port t sin_port; [+ TL port # =/
struct in_addr Si n_addr; [+ | P address =*/
unsi gned char sin_zero[ 8]; [+ Paddi ng */

}

00000 (sin_port)d 0065535000 0010230 000000001024049151 0000000000
OO000000 4915206553 0000000

goooooboo n@oboboooon)-p7/47



IPvo OO0 OO0 O0O0O0O0O0OO

$ less /usr/include/netinet6/in6.h

struct sockaddr in6 {

ui nt 8 t sin6_| en;

sa famly_ t sin6_famly;

I n_port _t sin6_port;

ui nt 32_t sin6_fl ow nf o;

struct in6_addr Si n6_addr;

ui nt 32_t si n6_scope_i d;
}
$ less /usr/include/netinet/in.h
struct sockaddr _in6 {

sa famly_t sin6_famly;

I n_port _t sin6_port;

ui nt 32_t sin6_fl ow nf o;

struct in6_addr Si n6_addr;

ui nt 32_t Si n6_scope_id;

b

# BSD

| *
| *
| *
| *
| *
| *

# Sol ari s,

| *
| *
| *
| *
| *

t ot al
AF_| NET6 =*/
TL port # =/

| Pv6 flow information */
| Pv6 address =*/
scope zone index =*/

Li nux

AF_| NET6 =*/
TL port # =/

| Pv6 flow information */
| Pv6 address =*/
Depends on | Pv6 scope */

| ength «/

00000 (sin6_port)d 0065535000 00102300 00000001024049151 000000000
OO00D00000 4915206553 0000000

gooooonoo nobobooonO)-psiar



Unix DODO0OO0OO0OOOO

$ less /usr/include/sys/un.h # BSD
struct sockaddr _un {
unsi gned char sun_| en; [+ sockaddr len including null =/
sa famly_t sun_famly; [+ AF_UNI X =/
char sun_path[104]; [/ path nane (gag) =/
b
$ less /usr/include/sys/un.h # Sol aris, Linux
struct sockaddr un {
sa famly_t sun_famly; [+ AF_UNI X =/
char sun_path[108]; /* path nane (gag) =/
}

Unix DODOOOO0OO0OO (sun_path) 0 NULLOOODODODOODOOOODOODOODOODODOOO
goooobbbuoooobboooobbbooobobbuoobobbbooobobbod
O0000000000DOO00o0o0go/tp 0DO00O000OODODOODOOO
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family, type

$ less /usr/include/sys/socket.h
$ less /usr/includel/bits/socket.h

#defi ne AF_UNSPEC 0 [ *
#defi ne AF_UNI X 1 [ *
#defi ne AF_LOCAL AF_UNI X [ =

#define AF_I NET 2 [ *

$ less /usr/includel/sys/socket.h

#define AF_| NET6 30 [ *

$ less /usr/includel/sys/socket.h

#define AF_|I NET6 24 [ *

$ less /usr/includel/sys/socket.h

#def i ne AF_I NET6 26 [ *

$ less /usr/include/bits/socket.h

#defi ne PF_I NET6 10 [ *

# BSD, Sol aris
# Li nux

unspeci fied */
| ocal to host (pipes) =/

backward conpatibility =/
internetwork: UDP, TCP, etc. =x/

# QpenBSD

# Li nux

| Pv6 */

0000000000000000000000000000000OO0OBSD 0000 Dawin(MacOSX) DO0OOBSD D00 OOOOOOOOOOOO
gooobooboboooobobobooobobobooobobobooobo

gogooooon
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family, type

$ less /usr/include/sys/socket.h

#def i ne
#defi ne
#def i ne
#def i ne
#defi ne

SOCK_STREAM 1
SOCK_DGRAM 2
SOCK_RAW 3
SOCK_RDM 4
SOCK_SEQPACKET 5

| *
[ *
| *
[ *
[ *

$ less /usr/include/sys/socket.h

#defi ne
#def i ne
#defi ne
#def i ne
#def i ne

SOCK_STREAM 2
SOCK_DGRAM 1
SOCK_RAW 4
SOCK_RDM 5

6

SOCK_SEQPACKET

[ *
[ *
[ *
| *
[ *

$ less /usr/include/bits/socket.h

#def i ne
#defi ne
#def i ne
#def i ne
#defi ne

SOCK_STREAM 1
SOCK_DGRAM 2
SOCK_RAW 3
SOCK_RDM 4
SOCK_SEQPACKET 5

[ *
[ *
| *
[ *
[ *

# BSD

stream socket */

dat agr am socket =*/

raw protocol interface */
reliably-delivered nessage x/
sequenced packet stream */

# Sol ari s

stream socket =*/

dat agr am socket =/

raw protocol interface */
reliably-delivered nmessage */
sequenced packet stream =/

# Li nux

Sequenced, reliable, connection-based byte streans x/
Connectionl ess, unreliable datagrans of fixed nmaxi num|ength */

Raw protocol interface */
Rel i abl y-del i vered nessages =/

Sequenced, reliable, connection-based, datagrans of fixed maxi mumlength|=*/

Linux 00O 42BSD 0000000 BSD OOODOOODOO0OOOOSVRAOO Solaris0 000000000000 OOOO0OOODOOOOOOOOO
oboooboobooooobon
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echo

OO0 echoOOOOOO0OOOOOOOUNXx O0O0O0OOAF_UN X 1Pv4O AF_I NETCO IPv4/IPv6 O OO AF_INET/ AF_INET6O O ODOOOOO0OOOO
OOOfamlyDOOOOODOODOOO0OOSCCK DARAMO OODOOOOSOCK STREAMI OO O0OODOOOOOUOODOtypeD OO OOODODOO

OO00OUnix O0O0OO0O000O0OOCOO0O0O0ODOOOO00O0ODOOOO0O0O0oOooO

gooooobobgo ooobgo

type O fanily || AF_UNIX AF_I NET AF_| NET/ AF_| NET6
SOCK_DGRAM sund- echod/ sund- echoc si nd- echod/ si nd- echoc sand- echod/ sand- echoc
SOCK_STREAM suns- echod/ suns- echoc si ns- echod/ si ns- echoc sans- echod/ sans- echoc
| | | |
sfd=socket(..) sfd=socket(..) sfd=socket(..) sfd=socket(..)
| I I I
bind(sfd,& server,) bind(sfd,& client,) ﬁggéff;a%ww‘) bind(sfd,&.client,)
I |
cfd=accept(sfd, / connect(sfd,
&client,) A/M &server,)
established
poeemmme- > while (10) promeeeeee > whil e (fgets(,stdin)) poeemne ---->%‘_‘1V\,hile (10 poeemne ---->¢V\hile (fgets(,stdin))

recvfrom(sfd, request | sendto(sfd, request | .
.,&client,) / ., &server) read(cfd) / write(sid,)

| : .
sendto(sfd, response; recvfrom(sfd, . response!
- g dient) \ " Gsaver) write(cfd,) \ read(sfd,)

P S————
close(sfd) close(cfd) — close(sfd)
—————
server client server client

SOCK_DGRAM: UDF/INET, UDP/INET6, UDP/UNIX

SOCK_STREAM: TCP/INET, TCP/INET6, TCP/UNIX

gobobooon
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socket s/ sund- echod. c: AF_UNI X, SOCK_DGRAM echo 0O 00O

#i ncl ude etc */
#i ncl ude
#i ncl ude

#i ncl ude

<sys/types.h> /=
<sys/socket.h> /=
<uni std. h> [ *
<sys/un. h> / *

sys/ socket . h,

socket, etc */
read, wite, close
struct sockaddr_un,

etc «/
etc */

int main(int argc, char xargv[])
{
int sfd;
struct sockaddr_un server,
sockl en_t addr_si ze
char *sun_path = "/tnp/sund-echod. socket", buf[1024];

client;

if ((sfd socket (AF_UNI X, SOCK_DGRAM 0))
menset (&server, 0, sizeof(server))
server.sun_fam ly = AF_UNI X
strncpy(server.sun_path, sun_path,
unl i nk(server.sun_path);
if (bind(sfd, (struct sockaddr =*)&server,
while (10) {
addr _si ze si zeof (client);
if (recvfrom(sfd, buf, sizeof(buf)
if (sendto(sfd, buf, sizeof(buf), O,
}
cl ose(sfd);
unl i nk(sun_pat h)
return O;

-1) { perror("server: socket"); exit(1l); }

si zeof (server.sun_pat h) - 1)

si zeof (server)) == -1) { perror("server: bind"); exit(1l); }

0
(struct sockaddr *)&client,

(struct sockaddr =*)&client, &addr_size)
addr _si ze)

1) { perror("server
1) { perror("server: sendto");

recvfront);

exit(1l); }
exit(l); }

unlink(server.sun_path) OOO0OO bind O0OJ0O0OOOOO0OO0OOOODOOODOOOOOODOOOODOOODOOOOOOODOOO

gobobooon
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socket s/ sund- echoc. c: AF_UNI X, SOCK_DGRAM echo OO O OO0

#i ncl ude <sys/types.h> /=* sys/socket.h, etc */

#i ncl ude <sys/socket.h> /* socket, etc =/

#i ncl ude <uni std. h> /+ read, wite, close, etc */
#i ncl ude <sys/un. h> /* struct sockaddr_un, etc */

int main(int argc, char xargv[])
{
int sfd;
struct sockaddr_un server, client;
sockl en_t addr_si ze;
char *sun_path = "/tnp/sund-echod. socket", *sun_tenp = tempnam("/tnmp", "sund-echoc.socket-"), buf[1024];

if ((sfd = socket (AF_UNI X, SOCK DGRAM 0)) == -1) { perror(“"client: socket"); exit(1); }

menset (&l ient, 0, sizeof(client));

client.sun_famly = AF_UN X;

strncpy(client.sun_path, sun_tenp, sizeof(client.sun_path)-1);

if (bind(sfd, (struct sockaddr x)&client, sizeof(client)) == -1) { perror("client: bind"); exit(1); }
nenset (&server, 0, sizeof(server));

server.sun_famly = AF_UN X;

strncpy(server.sun_path, sun_path, sizeof(server.sun_path)-1);

while (fgets(buf, sizeof(buf), stdin)) {

addr _si ze = sizeof (server);

printf("%", buf);
}
cl ose(sfd);
return O;

if (sendto(sfd, buf, sizeof(buf), 0, (struct sockaddr x)&server, sizeof(server)) == -1) { perror("client; sendto"); exit(1l); }

if (recvfron(sfd, buf, sizeof(buf), 0, (struct sockaddr =*)&server, &addr_size) == -1) { perror("client: recvfront); exit(1l); }

AF_UNI X, SCCK_ DGRAM 0 0000000000000 00O0O000oOOO bind OOOO0O0OOOOOOCODOUOOOOOOOOOODOOOOODOOOOODOOOO tempnam O

gboboooobooobooobooboboDbo

gobobooon
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socket s/ si nd- echod00. c: AF_| NET, SOCK_DGRAM echo 0 OO

#i ncl ude <sys/types.h> /=* sys/socket.h, etc */

#i ncl ude <sys/socket.h> /* socket, etc =/

#i ncl ude <uni std. h> /+ read, wite, close, etc */
#i nclude <netinet/in.h> /* struct sockaddr_in, etc =/

int main(int argc, char xargv[])
{
int sfd;
struct sockaddr_in server, client;
sockl en_t addr_si ze;
in_port_t port = 50000;
char buf[1024];

if ((sfd = socket (AF_I NET, SOCK DGRAM 0)) == -1) { perror("server: socket"); exit(1); }
nenset (&server, 0, sizeof(server));
server.sin_famly = AF_I NET;
server.sin_port = htons(port);
server.sin_addr.s_addr = htonl (| NADDR_ANY) ;
if (bind(sfd, (struct sockaddr *)&server, sizeof(server)) == -1) { perror("server: bind"); exit(1); }
while (10) {
addr _si ze = sizeof(client);
if (recvfrom(sfd, buf, sizeof(buf), 0, (struct sockaddr =*)&client, &addr_size) == -1) { perror("server: recvfron

}
cl ose(sfd);
return O;

if (sendto(sfd, buf, sizeof(buf), 0, (struct sockaddr *)&client, addr_size) == -1) { perror("server: sendto"); exit(1); }

'); exit(l); }

htons(port) O port=50000 0000000000000 OO0O0O0O0ODOOO0O0DOO0O0O0OODO0O0OODO0O0UOODOOOOOOINADDR ANY 00000
O00D00O0OO0O0OOOINADDR *0 00000000000 DO0O00OO00OOD htonl OOOOOOOOOOODOOODDOOOOOODODOO

gobobooon

IPv4 00000000
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socket s/ si nd- echoc00. c: AF_| NET, SOCK_DGRAM echo D OO QOO0

#i ncl ude etc */
#i ncl ude
#i ncl ude
#i ncl ude

#i ncl ude

sys/ socket . h,
socket, etc */
read, wite, close, etc =/
struct sockaddr_in, etc =/
get host bynane, etc */

<sys/types.h> /=
<sys/socket.h> /=
<uni std. h> /*
<netinet/in.h> /%
<net db. h> [ *

int main(int argc, char xargv[])
{
int sfd;
struct sockaddr_in server;
sockl en_t addr_size
in_port_t port = 50000
char r*host = "local host",
struct hostent xhe

buf [ 1024] ;

if ((sfd = socket (AF_I NET, SOCK_DGRAM 0))
menset (&server, 0, sizeof(server))
server.sin_famly = AF_I NET;
server.sin_port = htons(port)

mencpy(&server. sin_addr, he->h_addr, he->h_|l ength);
whil e (fgets(buf, sizeof(buf), stdin)) {
if (sendto(sfd, buf, sizeof(buf), O,
addr _si ze = sizeof (server);
if ((recvfrom(sfd, buf, sizeof(buf), O,
printf("9%", buf);
}
cl ose(sfd);
return O;

== -1) { perror("client:

if ((he = gethostbyname(host)) == NULL) { perror("client

(struct sockaddr =)&server,

(struct sockaddr =*)&server,

socket"); exit(1); }

get host bynane"); exit(1); }

si zeof (server))

&addr _si ze))

-1) { perror(“"client:

== -1) { perror("client:

sendto"); exit(1); }

recvfront'); exit(1l); }

gethostbynanre 000D OOOOO IPOO0OUOOOOOOOUOOOOOO

IPOO0000O0C0DODOO0O0OOOOO0OOO0O0OC0DOO00O0D0O

IPO0O0O00O0O0O0ODOOOO0OOOOOO

O00000D0O000D0000 he->h_addr(000 he->h_addr_list[0]) D00000000000O00O00O00O00O0DO0O0O0O0O0UOUODOODO getaddrinfo D00OO0O0OO0O0OO0OODO

gobobooon
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socket s/ suns-echod. c: AF_UNI X, SOCK_STREAM echo 0 00O

#i ncl ude <sys/types.h> /=* sys/socket.h, etc */

#i ncl ude <sys/socket.h> /* socket, etc =/

#i ncl ude <uni std. h> /+ read, wite, close, etc */
#i ncl ude <sys/un. h> /* struct sockaddr_un, etc */

int main(int argc, char xargv[])
{
int sfd, cfd;
struct sockaddr_un server, client;
sockl en_t addr_si ze;
char *sun_path = "/tnp/suns-echo. socket", buf[1024];

if ((sfd = socket (AF_UNI X, SOCK STREAM 0)) == -1) { perror("server: socket"); exit(1); }
menset (&server, 0, sizeof(server));
server.sun_famly = AF_UN X;
strncpy(server.sun_path, sun_path, sizeof(server.sun_path)-1);
unl i nk(server.sun_path);
if (bind(sfd, (struct sockaddr *)&server, sizeof(server)) == -1) { perror("server: bind"); exit(1); }
if (listen(sfd, 4) == -1) { perror("server: listen"); exit(1); }
menset (&client, 0, sizeof(client));
addr _size = sizeof(client);
if ((cfd = accept(sfd, (struct sockaddr *)&client, &ddr_size)) == -1) { perror("server: accept"); exit(1); }
cl ose(sfd);
while (10) {
if (readln(cfd, buf, sizeof(buf)) == -1) { perror("server: read"); exit(1l); }
if (wite(cfd, buf, strlen(buf)) == -1) { perror("server: wite"); exit(1l); }
}
cl ose(cfd);
unl i nk(sun_pat h);
return O;

accept 0000000 DOOOO cfd OODOODOOODOOOODOOOODOODOODO sfd OOO0OODDOODOOOOOD close(sfd) DO0OODOOOOO readln OOread O
oooboooooooboooooooOoooboooOoobooboOooooboOoOoo
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socket s/ suns-echoc. c: AF_UNI X, SOCK_STREAM echo O OO QOO0

#i ncl ude <sys/types.h> /=* sys/socket.h, etc */

#i ncl ude <sys/socket.h> /* socket, etc =/

#i ncl ude <uni std. h> /+ read, wite, close, etc */
#i ncl ude <sys/un. h> /* struct sockaddr_un, etc */

int main(int argc, char xargv[])
{
int sfd;
struct sockaddr_un server;
char *sun_path = "/tnp/suns-echo. socket", buf[1024];

menset (&server, 0, sizeof(server));
server.sun_famly = AF_UN X;

whil e (fgets(buf, sizeof(buf), stdin)) {

printf("%", buf);
}
cl ose(sfd);
return O;

if ((sfd = socket (AF_UNI X, SOCK_STREAM 0)) == -1) { perror("client:

strncpy(server.sun_path, sun_path, sizeof(server.sun_path)-1);
if (connect(sfd, (struct sockaddr x)&server, sizeof(server)) 1) { perror("client:
if (wite(sfd, buf, strlen(buf)) == -1) { perror("client;
if (readln(sfd, buf, sizeof(buf)) == -1) { perror("client:

gobobooon
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socket s/ si ns- echod00. c: AF_| NET, SOCK_STREAM echo 0 OO

#i ncl ude <sys/types.h> /=* sys/socket.h, etc */

#i ncl ude <sys/socket.h> /* socket, etc =/

#i ncl ude <uni std. h> /+ read, wite, close, etc */
#i nclude <netinet/in.h> /* struct sockaddr_in, etc =/

int main(int argc, char xargv[])
{
int sfd, cfd, so;
struct sockaddr_in server, client;
sockl en_t addr_si ze;
in_port_t port = 50000;
char buf[1024];

if ((sfd = socket (AF_I NET, SOCK _STREAM 0)) == -1) { perror("server: socket"); exit(1); }

if (setsockopt(sfd, SOL_SOCKET, SO REUSEADDR, (void x)&so, sizeof(so))) { perror("server: setsockopt"); exit(1); }
menset (&server, 0, sizeof(server));

server.sin_famly = AF_I NET;

server.sin_port = htons(port);

server.sin_addr.s_addr = htonl (| NADDR_ANY) ;

if (bind(sfd, (struct sockaddr x)&server, sizeof(server)) == -1) { perror("server: bind"); exit(1); }

if (listen(sfd, 4) == -1) { perror("server: listen"); exit(1); }

menset (&client, 0, sizeof(client));

addr _size = sizeof(client);

if ((cfd = accept(sfd, (struct sockaddr *)&client, &addr_size)) == -1) { perror("server: accept"); exit(1); }
cl ose(sfd);
while (10) {
if (readln(cfd, buf, sizeof(buf)) == -1) { perror("server: read"); exit(1l); }
if (wite(cfd, buf, strlen(buf)) == -1) { perror("server: wite"); exit(1l); }
}
cl ose(cfd);
return O;

set sockopt (sfd, SOL_SOCKET, SO REUSEADDR,) 0000000000000 0000000D00O00000000000000000 bind O00O0OO0O0DOOODOOOO

gogbobooobD nobbbodD)-pa947



socket s/ si ns-echoc00. c: AF_| NET, SOCK_STREAM echo 0 OO QO QOO

#i ncl ude <sys/types.h> /=* sys/socket.h, etc */
#i ncl ude <sys/socket.h> /* socket, etc =/
#i ncl ude <uni std. h> /+ read, wite, close, etc */
#i nclude <netinet/in.h> /* struct sockaddr_in, etc =/
#i ncl ude <net db. h> |+ gethost bynane, etc =*/
int main(int argc, char =argv[])
{
int sfd,
struct sockaddr_in server;
in_port_t port = 50000;
char r*host = "local host", buf[1024];
struct hostent =he;
if ((sfd = socket (AF_I NET, SOCK _STREAM 0)) == -1) { perror("client: socket"); exit(1); }
menset (&server, 0, sizeof(server));
server.sin_famly = AF_I NET;
server.sin_port = htons(port);
if ((he = gethostbyname(host)) == NULL) { perror("client: gethostbynanme"); exit(1); }
mencpy(&server.sin_addr, he->h_addr, he->h_length);
if (connect(sfd, (struct sockaddr x)&server, sizeof(server)) == -1) { perror("client: connect");
whil e (fgets(buf, sizeof(buf), stdin)) {
if (wite(sfd, buf, strlen(buf)) == -1) { perror("client; wite"); exit(1); }
if (readln(sfd, buf, sizeof(buf)) == -1) { perror("client: read"); exit(1l); }
printf("%", buf);
}
cl ose(sfd);
return O;
}

exit(1l); }

gobobooon
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DGRAM

socket s/ sund- echoc- connect. c: AF_UNI X, SOCK_DGRAM echo 000000
socket s/ si nd- echoc-connect. c: AF_I NET, SOCK_ DGRAM echo O OO OO0

$ diff -u sund-echoc.c sund-echoc-connect.c
$ diff -u sind-echoc.c sind-echoc-connect.c

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

server.sun_famly = AF_UN X;

strncpy(server.sun_path, sun_path,
+ if (connect(sfd, (struct sockaddr =*)&server,

si zeof (server.sun_path)-1);
si zeof (server))

-1) { perror(“"client:

whi l e (fgets(buf,
- if (sendto(sfd, buf,

si zeof (buf), stdin)) {
si zeof (buf), 0, (struct sockaddr x)&server,

si zeof (server))

+ if (wite(sfd, buf, sizeof(buf)) == -1) { perror("client; wite"); exit(1); }

- addr _si ze = sizeof (server);

- if (recvfrom(sfd, buf, sizeof(buf), 0, (struct sockaddr *)&server, &addr_size) ==
+ if (read(sfd, buf, sizeof(buf)) ==-1) { perror("client: read"); exit(1); }

buf);

printf("u%s",

-1) { perror("client:

connect"); exit(1); }

-1) { perror("client;

sendt0");

recvfront');

exit(1l); }

exit(1l); }

00000 SOCK_DGRAM OO connect O000O00O0O00O0O0O0OO0OCDOOOCDODODOO SOCK STREAMOOOOOOOOOOCOOOOOOOOOOCOOOOOOOOOOCDOOBODOOO
0000000000000 0000000O00000D0000 setpeernare DO0O00O00OO0OOODO bind D0OO0OOO0ODO0OUOOOO setsocknane 000OO0OOO0OOOODOOO

gobobooon
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socket s/ si nd-echod. ¢ : AF_I NET, SOCK_DGRAM ,echo 00O O
socket s/ si nd-echoc*. c: AF_I NET, SOCK_DGRAM ,echo 00O OO0
socket s/ si ns-echod. ¢ : AF_| NET, SOCK_STREAM echo 0 0O [
socket s/ si ns-echoc. ¢ : AF_I NET, SOCK_STREAM echo 000000

| Pv4

#i ncl ude <net db. h> [ * get host byaddr, etc x/
#include <arpa/inet.h> /% inet_ntoa, etc */

void fprint_addrinfo(FILE xfp, const struct sockaddr =*sa)

{
struct in_addr addr = ((struct sockaddr _in *)sa)->sin_addr;
in_port_t port = ((struct sockaddr_in *)sa)->sin_port;
struct hostent =he;
char host[64] = "", name[1024] = "unknown"

#i f 1 defined( HAVE_ | NET_NTOP)

strncpy(host, inet_ntoa(addr), sizeof(host)-1); host[sizeof (host)-1] ="\0
#el se

i net_ntop(AF_I NET, &addr, host, sizeof(host));
#endi f

if ((he = gethostbyaddr((char =*)&addr, sizeof(struct in_addr), AF_INET))) {

strncpy(nane, he->h_name, sizeof(nanme)-1); host[sizeof(host)-1] = '\0
}
fprintf(fp, "%[%]:%u\n", name, host, ntohs(port));

}

fprint_addrinfo(stderr, (struct sockaddr =*)&client);

O00O00d gethostbynane 00000 gethostbyaddr 0D ODOOIPOOOOOOOOODO he->h name 00000000 ODOODOOOOODO

OO0O000D0OC0OOO00O00DOO getnaneinfo OOOOOODOOCO

gobobooob nobbobodD)-p.22/47



socket s/ sand- echod00. c: AF_| NET/ AF_| NET6, SOCK_DGRAM echo U OO

| PV6

[+ sys/socket.h, etc =*/
etc */
cl ose,

etc */

#i ncl ude
#i ncl ude
#i ncl ude
#i ncl ude

<sys/types. h>
<sys/socket.h> /* socket,
<uni std. h> /* read, wite,
<net db. h> /* getaddrinfo

etc «/

int main(int argc, char xargv[])
{
int sfd, gai_errno
struct addrinfo hints, =*res
struct sockaddr_storage client;
sockl en_t addr_size
char *port = "50000",

*r;

buf [ 1024] ;

menset (&hints, 0, sizeof(struct addrinfo));

hints.ai _famly = AF_UNSPEC, /=* any address famly */
hi nts. ai _socktype = SOCK_DGRAM
hints.ai_flags | = Al _PASSIVE; /* for
if ((gai_errno = getaddrinfo(NULL, port,
for (r=res; r!=NULL; r=r->ai_next) {

bind(2) */

&hints, &es)) !'=0) { fprintf(stderr,

if ((sfd = socket(r->ai _famly, r->ai_socktype, r->ai_protocol)) == -1)
conti nue
if (bind(sfd, r->ai_addr, r->ai_addrlen) !=-1)
br eak;
cl ose(sfd);
}
if (!r) { fprintf(stderr, "server: socket, bind\n"); exit(1); }

freeaddrinfo(res);
while (10) {
/+ 00 sind-echod O0O0O =/

"server:

getaddrinfo: %\n",

gai _strerror(gai _errno)

exit(1);

00000 getaddrinfo O0OOOOhints 000000000000 OODO0OOOOOO (AI_PASSIVE OOO) D0O0O00OO00OO0OOOOOOOOODOUODOOOOOOOOOOOO
000000 socket(DOOOOO bind O connect) OO0 0DO0O0O0OOO0DDOOODO0OODOOODOODOOOIPG DOODODOODODOOODDOOOODOODOOOOOOODO

AF_UNSPEC 0000000000 @UDOOOOO) OOOO INET6e ODOOODODOOODOO

gobobooon
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socket s/ sand- echoc00. c: AF_| NET/ AF_| NET6, SOCK_DGRAM echo D OO QO QOO

#i ncl ude <sys/types.h> /=* sys/socket.h, etc */

#i ncl ude <sys/socket.h> /* socket, etc =/

#i ncl ude <uni std. h> /+ read, wite, close, etc */
#i ncl ude <netdb. h> /* getaddrinfo, etc */

int main(int argc, char xargv[])
{
int sfd, gai_errno;
struct addrinfo hints, =*res, =*r;
struct sockaddr_storage server;
sockl en_t server_addr_size, addr_si ze;
char *port = "50000", *host = "local host", buf[1024];

menset (&hints, 0, sizeof(struct addrinfo));
hints.ai _famly = AF_UNSPEC, /=* any address famly */
hi nts. ai _socktype = SOCK_DGRAM

for (r=res; r!=NULL; r=r->ai_next) {
if ((sfd = socket(r->ai _famly, r->ai_socktype, r->ai_protocol)) !'=-1) {
mencpy(&server, r->ai_addr, r->ai_addrlen);
server_addr_size = r->ai _addrl en;
br eak;

}

cl ose(sfd);

}
if (!r) { fprintf(stderr, "client: socket\n"); exit(1); }

freeaddrinfo(res);
whil e (fgets(buf, sizeof(buf), stdin)) {

/+ 00O sind-echoc OO0 =/

if (sendto(sfd, buf, sizeof(buf), 0, (struct sockaddr *)&server, server_addr_size) == -1) { perror("client; sendto"); exit(1l); }

if ((gai _errno = getaddrinfo(host, port, &hints, &es)) !'=0) { fprintf(stderr, "client: getaddrinfo: %\n", gai_strerror(gai_errno)]; exit(1);

getaddrinfo O000O0ODOhints 000000000 A_PASSIVE O0O0O0O0O0O0O00OO0OO0OO0O0O0OO0OOOOOOOOOOOOOO0OO0OO0OO0OOOCOO0OOOOOO0OO0ODOO0OO

000000000000 0000000D000000O0Ogetaddrinfo OO00O0OOO NULL O000OO0O0OO0OO0O0OOO0OOODODOOOOOOOOOOO

gobobooon
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socket s/ sans- echod00. c: AF_| NET/ AF_| NET6, SOCK_STREAM echo 0 OO

| Pv6

#i ncl ude

<sys/types.h> [=* sys/socket.h, etc =*/

#i ncl ude <sys/socket.h> /* socket, etc =/

#i ncl ude <uni std. h> /+ read, wite, close, etc */
<net db. h> /* getaddrinfo, etc */

#i ncl ude

int main(int argc, char xargv[])
{
int sfd, cfd, so, gai_errno;
struct addrinfo hints, *res, =*r;
struct sockaddr_storage client;
sockl en_t addr_si ze;

char *port = "50000", buf[1024];

menset (&hints, 0, sizeof(struct addrinfo));

hints.ai _famly = AF_UNSPEC, /=* any address famly */
hi nts. ai _socktype = SOCK_STREAM
hints.ai _flags | = Al _PASSIVE; /* for
if ((gai_errno = getaddrinfo(NULL, port,
for (r=res; r!=NULL; r=r->ai_next) {

bind(2) */

&hints, &res))

if ((sfd = socket(r->ai_famly, r->ai_socktype,
conti nue;
if (bind(sfd, r->ai_addr, r->ai_addrlen) !=-1)
br eak;
close(sfd);
}
if (!r) { fprintf(stderr, "server: socket, bind\n");

freeaddrinfo(res);

if (setsockopt(sfd, SOL_SOCKET, SO REUSEADDR, (void *)&so,

if (listen(sfd, 4) == -1) { perror("server: listen");
/+ 00 sins-echod O0OO =*/

1=0) { fprintf(stderr,

r->ai _protocol))

"server:

1)

exit(1l); }

sizeof (s0))) { perror("server:

exit(1l); }

getaddrinfo: %\n",

setsockopt"); exit(1);

gai _strerror(gai _errno));

}

exit(1);

freeaddrinfo(res) OO0 sand-echod00.c O00O000O000O0000O00O SOCK DGRAM O SOCK_STREAM 0O 0OO0OODO

gobobooon
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socket s/ sans-echoc00. c: AF_| NET/ AF_| NET6, SOCK_STREAM echo 0 OO QO QOO

#i ncl ude

<sys/types.h> [=* sys/socket.h, etc =*/

#i ncl ude <sys/socket.h> /* socket, etc =/
#i ncl ude <uni std. h> /+ read, wite, close, etc */
#i ncl ude <netdb. h> /* gethostbynane, etc */
int main(int argc, char xargv[])
{

int sfd, gai_errno;

struct addrinfo hints, =*res, =*r;

char *port = "50000", *host = "local host", buf[1024];

menset (&hints, 0, sizeof(struct addrinfo));
hints.ai _famly = AF_UNSPEC, /=* any address famly */
hi nts. ai _socktype = SOCK_STREAM

if ((gai _errno = getaddrinfo(host, 9%s\ n",

port, &hints, &es)) !=0) { fprintf(stderr, "client: getaddrinfo:

for (r=res; r!=NULL; r=r->ai_next) {
if ((sfd = socket(r->ai _famly, r->ai _socktype, r->ai _protocol)) == -1)
conti nue;
if (connect(sfd, r->ai_addr, r->ai_addrlen) != -1)
br eak;
cl ose(sfd);
}
if (!r) { fprintf(stderr, "client: socket, connect\n"); exit(1); }
freeaddrinfo(res);
while (fgets(buf, sizeof(buf), stdin)) {

/+ 00O sins-echoc OO0 =/

gai _strerror(gai _errno)};

exit(1);

freeaddrinfo(res) OO0 sand-echoc00.c O connect D000000000O000O000O0O00OO SOCK_DGRAM 0 SOCK_STREAM OO OOOO

gobobooon
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DGRAM

socket s/ sand- echoc- connect . c: AF_I NET/ AF_I NET6, SOCK_DGRAM echo OO O OO0

$ diff -u sand-echoc00.c sand-echoc-connect 00. c

exii(l);

}

for (r=res; r!=NULL; r=r->ai_next) {
- if ((sfd = socket(r->ai _famly, r->ai_socktype, r->ai_protocol)) '=-1) {
- mencpy(&server, r->ai _addr, r->ai_addrlen);
- server _addr_size = r->ai _addrlen;
- br eak;
- }
+ if ((sfd = socket(r->ai _family, r->ai_socktype, r->ai_protocol)) == -1)
+ conti nue;
+ if (connect(sfd, r->ai_addr, r->ai_addrlen) != -1)
+ br eak;

cl ose(sfd);

}

whil e (fgets(buf, sizeof(buf), stdin)) {
- if (sendto(sfd, buf, sizeof(buf), 0, (struct sockaddr =*)&server, server_addr_size) == -1) { perror("client: sendto"); exit(1); }
+ if (wite(sfd, buf, sizeof(buf)) == -1) { perror(“client; wite"); exit(1); }
- addr _si ze = sizeof (server);
- if (recvfrom(sfd, buf, sizeof(buf), 0, (struct sockaddr =*)&server, &addr_size) == -1) { perror("client: recvfron'); exit(1); }
+ if (read(sfd, buf, sizeof(buf)) == -1) { perror("client: read"); exit(1); }

printf("%", buf);
}

OO0 SOCK DGRAM O 0OOO connect O AF_INET/AF_INET6 OOOOOsocket OOO0O connect 00000 OOOOODOOOOOOODOOOOOOOO

gobobooon
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| Pv6

socket s/ sand- echod. ¢ : AF_I NET/ AF_I NET6, SOCK_DGRAM , echo 0 OO
socket s/ sand- echoc*. c: AF_| NET/ AF_I NET6, SOCK DGRAM ,echo OO OO0 O
socket s/ sans-echoc. ¢ : AF_| NET/ AF_I NET6, SOCK_STREAM echo 0O 0O O
socket s/ sans-echod. ¢ : AF_I NET/ AF_I NET6, SOCK_STREAM echo OO0 0O 0O O

void fprint_addrinfo(FILE «fp, const struct sockaddr *sa, socklen_t salen)

{
int gai_errno;
char host[ Nl _MAXHOST], nane[ Nl _MAXHOST] = "unknown", serv[N _MAXSERV];

if ((gai _errno=getnanei nfo(sa, salen, host, sizeof(host), serv, sizeof(serv),
NI _NUMERI CHOST| NI _NUMERI CSERV) ) !'= 0)
fprintf(fp, "getnaneinfo: %\n", gai_strerror(gai _errno));
el se {
i f ((gai _errno=getnanei nfo(sa, salen, nane, sizeof(nane), NULL,
0, N _NAMEREQD)) != 0)

fprintf(fp, "%[%]:%\n", nane, host, serv);
}
}

fprint_addrinfo(stderr, (struct sockaddr =*)&client, addr_size);

00000 getaddrinfo 00000 getnaneinfo 000000000000 host 0000 serv(DOOOOOOOOOOOOOO)DODDOOOO
(NI _NUMERI CHOST| NI _NUMERI CSERV) 0000000000000 O00000 nane 000000000000 N_NAMEREQD ODOOODOOODO

gobobooboooobbooobobooobobooooboog

goooooboo
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UNIX DGRAM

UNIX STREAM

Unix

server client client
@ Socket UNIX DGRAM server: sund-echod */ \ 6* Socket UNIX DGRAM client: sund-echoc */ \ //* Socket UNIX DGRAM client: sund-echoc */
struct sockaddr_un server, client; struct sockaddr_un server, client; struct sockaddr_un server, client;
sfd=socket(AF UNIX, SOCK DGRAM,)); sfd=socket(AF UNIX, SOCK DGRAM)); sfd=socket(AF UNIX, SOCK DGRAM,);
stricpy(server.sun_path,sun_path,); client.sun_family = AF_UNIX; client.sun_family = AF_UNIX;
unlink(server.sun_path); stricpy(client.sun_path, tempnam("/tmp",),); stricpy(client.sun_path, tempnam("/tmp",),);
bind(sfd, & server,); bind(sfd, &client,); bind(sfd, &client,);
server.sun_family = AF_UNIX; server.sun_family = AF_UNIX;
stricpy(server.sun_path, sun_path,); strlcpy(server.sun_path, sun_path,);
connect(sfd, & server,);
recvfrom(sfd,..,&client,); sendto(sfd,..,& server): write(sfd,);
sendto(sfd,..,&client); recvfrom(sfd,..,& server)); read(sfd,);
J N\
G Socket UNIX STREAM server: suns-echod */ \ 6‘ Socket UNIX STREAM client: suns-echoc */ \
struct sockaddr_un server, client; struct sockaddr_un server;
sfd=socket(AF UNIX, SOCK STREAM,); sfd=socket(AF UNIX, SOCK STREAM,);
stricpy(server.sun_path,sun_path,); stricpy(server.sun_path, sun_path,);
unlink(server.sun_path);
bind(sfd, & server,); listen(sfd,); connect(sfd, & server,);
cfd=accept(sfd,& client,);
read(cfd,); write(sfd,);
write(cfd,); read(sfd,);
\_ AN %
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INET DGRAM

INET STREAM

INET

server client client
@ Socket INET DGRAM server: sind-echod */ 6* Socket INET DGRAM client: sind-echoc */ \ //* Socket INET DGRAM client: sind-echoc-connect */ N
struct sockaddr_in server, client; struct sockaddr_in server; struct sockaddr_in server;
sfd=socket(AF INET, SOCK DGRAM)); sfd=socket(AF INET, SOCK DGRAM)); sfd=socket(AF INET, SOCK DGRAM));
server.sin_family = AF_INET; server.sin_family = AF_INET; server.sin_family = AF_INET;
server.sin_port = htons(port); server.sin_port = htons(port); server.sin_port = htons(port);
server.sin_addr.s_addr = htonl(INADDR_ANY); memcpy(& server.sin_addr, he->h_addr)); memcpy(& server.sin_addr, he->h_addr));
bind(sfd, & server)); connect(sfd, & server));
recvfrom(sfd,..,&client,); sendto(sfd,..,& server): write(sfd,);
sendto(sfd,...&client,); recvfrom(sfd,..,& server); read(sfd,);
AN %
G Socket INET STREAM server: sins-echod */ 6‘ Socket INET STREAM client: sins-echoc */ \
struct sockaddr_in server, client; struct sockaddr_in server;
sfd=socket(AF INET, SOCK STREAM)); sfd=socket(AF INET, SOCK STREAM));
server.sin_family = AF_INET; server.sin_family = AF_INET;
server.sin_port = htons(port); server.sin_port = htons(port);
server.sin_addr.s_addr = htonl(INADDR_ANY); memcpy(& server.sin_addr, he->h_addr );
bind(sfd, & server ); listen(sfd,); connect(sfd, & server));
cfd=accept(sfd,&client,);
read(cfd,); write(sfd,);
write(cfd,); read(sfd,);
\_ \_ %
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INET/INET6 DGRAM

INET/INET6 STREAM

INET/INETG

server client client
@ Socket INET DGRAM server: sand-echod */ 6* Socket INET DGRAM client: sand-echoc */ ) //* Socket INET DGRAM client: sand-echoc-connect */ N
hints.ai_family = AF_ UNSPEC; hints.ai_family = AF_ UNSPEC; hints.ai_family = AF_ UNSPEC;
hints.ai_socktype= SOCK DGRAM; hints.ai_socktype= SOCK DGRAM; hints.ai_socktype= SOCK DGRAM;
hintsai_flags|= Al PASSIVE; getaddrinfo(host, port, & hints, & res); getaddrinfo(host, port, & hints, &res);
getaddrinfo(NULL, port, & hints, &res); for (r=res; r'=NULL; r=r->ai_next) { for (r=res; r!=NULL; r=r->ai_next) {
for (r=res; r'=NULL; r=r->ai_next) { if ((sfd=socket(r->ai family, r->ai_socktype,))!=-1) { if ((sfd=socket(r->ai_family, r->ai_socktype,))!=-1) {
if ((sfd=socket(r->ai_family, r->ai_socktype)))!=-1) { memcpy(& server, r->ai_addr, r->ai_addrlen); connect(sfd, r->ai_addr, r->ai_addrlen);
bind(sfd, r->ai_addr, r->ai_addrlen); server_addr_size=r->ai_addrlen; break;
break; break; }
} } close(sfd);
close(sfd); close(sfd); }
} }
recvfrom(sfd,...&client,); sendto(sfd,..,& server,); write(sfd,);
Ksendto(sfd,..,&client,); Qecvfrom(sfd,..,&server,); j \read(sfd,); )
G Socket INET STREAM server: sans-echod */ 6‘ Socket INET STREAM client: sans-echoc */ N
hints.ai family = AF UNSPEC; hints.ai family = AF_ UNSPEC;
hints.ai_socktype= SOCK STREAM; hints.ai_socktype= SOCK STREAM;
hints.ai flags|= Al PASSIVE; getaddrinfo(host, port, & hints, & res);
getaddrinfo(NULL, port, & hints, & res); for (r=res; r'=NULL; r=r->ai_next) {
for (r=res; r'=NULL; r=r->ai_next) { if ((sfd=socket(r->ai_family, r->ai _socktype,))!=-1) {
if ((sfd=socket(r->ai_family, r->ai_socktype,)))!=-1) { connect(sfd, r->ai_addr, r->ai_addrlen);
bind(sfd, r->ai_addr, r->ai_addrlen); break;
break; }
} close(sfd);
close(sfd);
} listen(sfd,); cfd=accept(sfd,&client,);
read(cfd,); write(sfd,);
write(cfd,); \Jead(sfd.); J
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gobooboooobobobuoooobobboooobbbbooobbbooobbbooUD VbPOUULDDDDOUOUDD D
000000000000 00000D0OD0 WOL(WekeOnLan) OO0 OO0O0OO0OO0ODOOOOOOODODOOOOOODOOOO
O00000000000000000000000 MAC(MediaAccessControl) 000 OO 48 00O OO 00:0acbadc:af:e00 O O
oooDmoxffObOoOMACODOOODOOODODODODODOOODDOODODODOOODOODOOODOODODODOOOOODOO ubPOO
090000000 b0b0obO0o0o0b0obO0oDo0bobLO0DO0 IWADDODOODDODODODOODDOODODOODOOO
000 wl OO0ODODOOOOO

wol [-s 255.255.255.255] 00: Oa: ba: dc: af: e0 # ok
wol -s 192.168.0. 255 00: Oa: ba: dc: af : e0 # ok
wol -s 192.168.0.3 00: Oa: ba: dc: af : e0 # ok

wake up!

192.168.0. 3
00: Oa: ba: dc: af: e0

192.168.0. 2

192.168.0.1

192. 168. 0. 0/ 24

router

172.16. 0. 0/ 24

172.16.0.1

wol [-s 255.255.255.255] 00:0d:ea:db:ee:f0O # ng
wol -s 172.16. 0. 255 00: 0d: ea: db: ee: f0 # ok
wol -s 172.16.0.3 00: 0d: ea: db:ee: f0O # ok

172.16.0. 3
00: 0d: ea: db: ee: f0
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socket s/wol . c: AF_| NET/ AF_I NET6, SOCK DGRAM 0 0 00O ooQ

ncl ude

#i <sys/types.h> [=* sys/socket.h, etc =*/
#i ncl ude <sys/socket.h> /* socket, etc =/
#i ncl ude <uni std. h> /+ read, wite, close, etc */
#i nclude <netinet/in.h> /* struct sockaddr_in, etc =/
#include <arpa/inet.h> /=* inet_ntoa, etc =*/
#i ncl ude <net db. h> /+ getaddrinfo, etc =/
#i nclude <net/if.h> /* netinet/if_ether.h, etc =/
#i nclude <netinet/if_ether.h> [* ether_aton, etc */
int main(int argc, char xargv[])
{
int sfd, so, gai_errno, i;
struct addrinfo hints, =*res, =*r;
struct sockaddr_storage peer;
sockl en_t peer_addr_si ze;
char buf[1024], xhost = "255.255.255.255", *port = "9", *maddr = NULL;

struct ether_addr eaddr, =*ea;

ssize_t s = 0;

nenset (&hints, 0, sizeof(struct addrinfo));

hints.ai _famly = AF_UNSPEC, /=* any address famly x/

hi nts. ai _socktype = SOCK_DGRAM

if ((gai_errno = getaddrinfo(host, port,

for (r=res; r!=NULL; r=r->ai_next) {

if ((sfd = socket(r->ai _famly, r->ai_socktype,

nmencpy(&peer, r->ai _addr, r->ai_addrlen);
peer_addr_size = r->ai_addrl en;
br eak;

}

cl ose(sfd);

&hints, &es)) !'=10) { fprintf(stderr,

r->ai _protocol))

1= -1) {

}
if (!'r) { fprintf(stderr, "wol: socket\n"); exit(1); }

freeaddrinfo(res); /+ 0000000000 sand-echoc.c O0OO =/

"wol :

getaddrinfo: %\n",

gai _strerror(gai _errno));

exit(1);

gobobooon
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socket s/wol . c: AF_| NET/ AF_I NET6, SOCK DGRAM 0 0 00O ooQ

if (setsockopt(sfd, SOL_SOCKET, SO BROADCAST,
perror("wol: setsockopt");
exit(1);

(void *)&so, sizeof(so))) { // 00D0D0O0OOO0OOOOOOO

}

/+ make nmgi c packet =*/

if ((ea = ether_aton(maddr))) // MAC O0O0OO0O (DOO0OODODODOOO) DoOoOO0 struct ether_addr *x000
eaddr = =*ea;
else if (ether_hostton(naddr, &eaddr) == 0) // 0000 (ea==NULL) O0O/etc/ethers OOOO0OODODOOOOOO eaddr
el se {
fprintf(stderr, "wol: illegal ethernet address for %\n", maddr);
exit(1);
}
nenset (&buf[0] +s, Oxff, 6); s+=6;
for (i=0; i<16; i++) {
mencpy(&uf[0] +s, eaddr.ether_addr_octet, 6); s+=6;
} /1 buf O0O00OO0OOOOOOOOxff x 6 O eaddr.ether_addr_octet x

if (sendto(sfd, buf, s, O,
perror("wol: sendto");
exit(1);

(struct sockaddr x)&peer, peer_addr_size)

1=s) {

}

return O;

ooo

1600000000 s

$ make CC=gcc LDLIBS='-1|socket -lnsl’ wol
$ ./ wol
usage:
wol [-h] [-s peer] [-p port] ethernet-address
$ ./ wol 00: Oa: ba: dc: af: e0
$ ./wol -s 192.168.0.255 00: Oa: ba: dc: af: e0
$ ./wol -s 192.168.0.3 00: Oa: ba:dc: af: e0

gobobooon
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OO0 sins-echoddsans-echod D0 0O0OODODOD0O0O0O0OOOOOOO acceptOOnnn
J0000ddoobood0obodoobobooooobooooon sins-echodd
sans-echod O fork DO O0O0OOD0O0OOODOOODODOOOO accept oo

(si ns- echod- f ork sans-echod- f or k)OI

O00000 fork ODOODOOONOODOOODOO select 00O echoOOOOOOOO
00000000 chaa OO0 OO0O0OO0OOO0OODOOOOO (sins-chatddsins-chatc)O

O00000fork DOOOODDOOO)pthreads0 000 chaaD OO OO0OOOO

sfd=socket(..) sfd=socket(..) sfd=socket(..) sfd=socket(..)
I I I I
bind(sfd,) bind(sd,) bind(sfd,) bind(sfd,)
listen(sfd,) listen(sfd,) listen(sfd,) listen(sfd,)
— ---->$whi le (10) e Cwhi L e (10) e Cwhi L e (10)
select(, &rfds,).. select(, &rfds,)..
cfd=accept(sfd,) cfd=accept(sfd,) FD_ISSET(sfd, &rdfs).. FD_ISSET(sfd, &rdfs)..
T ' child process | cfd[n]=accept(sfd,) cfd[n]=accept(sfd,)
oo > O while (!0) n++ n++
= — >Cdwhile (10) | p->CSfor i<n | pt hr ead [oreate spawned thread
read(cfd,): write(cfd,) read(cfd,): write(cfd,) | FD_ISSET(cfd[]], &rfds). ----------- >¢Wm e Lerdlil)
- ’ 5 : ” ' | Lreed(ctdlil.); write(ctdli)) | ' read(cfdli],); write(cfd[i],)

single client multiple clients by fork multiple clients by select multiple clients by select and pthreads
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sins-echod-fork.c

/* 00 sins-echod.c OO0 */

if (listen(sfd, 4) == -1) { perror("server: listen"); exit(1); }
while (10) {
menset (&client, 0, sizeof(client))
addr _si ze = sizeof (client);
if ((cfd = accept(sfd, (struct sockaddr =*)&client, &addr_size)) ==
el se {
pi d_t pid;

fprint_addrinfo(stderr, (struct sockaddr =*)&client);

if ((pid=fork()) < 0) { perror("server: fork"); exit(1); }
else if (pid==20) { /* child process */
cl ose(sfd);
while (10) {
if (readln(cfd, buf, sizeof(buf)) == -1) { perror("server: read"); exit(1l); }
if (wite(cfd, buf, strlen(buf)) == -1) { perror("server: wite"); exit(1l); }
}
cl ose(cfd);
exit(1l);
}
cl ose(cfd);
}
}
cl ose(sfd);
return O;

-1) { perror("server: accept"); exit(1l); }

$ make CC=gcc LDLIBS='-|socket -Insl’ sins-echod-fork sins-echoc
$ ./sins-echod-fork
$ ./sins-echoc # 00000

$ ./sins-echoc # 00000000
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sins-chatd.c

ncl ude <sys/types.h> /* sys/socket.h, etc */

ncl ude <sys/socket.h> /* socket, etc */

ncl ude <uni std. h> /+ read, wite, close, etc */
ncl ude <netinet/in.h> /* struct sockaddr_in, etc =*/
ncl ude <strings. h> /* strcasecnp, etc x/

ncl ude <sys/select.h> /* select, etc */

ncl ude <netdb. h> [+ gethostbynane, etc =*/

ncl ude <arpa/inet.h> /* inet_ntoa, etc =*/

"
s
s
i
i
4
s
s

int main(int argc, char xargv[])
{
int a, i, j, n_clients = 0;
int sfd, cfd[N_CLIENTS+1], nfd, so; // O0000O00O00ODOOOODOOOOOO (41 O0O0)00000OO0O0OOOOO0OODOOOOOOOO
struct sockaddr_in server, client;
sockl en_t addr_size
in_port_t port = 50000
char buf[1024] = "", str[1024]
struct tinmeval tv, tinmeout ={ 0, 10 };
fd_set rfds; // 00 select 00000000000 OOODODOOOOO

if ((sfd = socket (AF_I NET, SOCK _STREAM 0)) == -1) { perror("server: socket"); exit(1); }

if (setsockopt(sfd, SO._SOCKET, SO REUSEADDR, (void *)&so, sizeof(so))) { perror("server: setsockopt"); exit(1l); }
nenset (&server, 0, sizeof(server));

server.sin_famly = AF_I NET;

server.sin_port = htons(port);

server.sin_addr.s_addr = htonl (| NADDR_ANY)

if (bind(sfd, (struct sockaddr x)&server, sizeof(server)) == -1) { perror("server: bind"); exit(1); }
if (listen(sfd, 4) == -1) { perror("server: listen"); exit(1); } // OOOOOOOOO sins-echod.c OOO
for (i=0; i<sizeof(cfd)/sizeof(xcfd); i++) // D0000DODOO0O0O cfd[]] OODDDOOOOODO-1 0000

cfd[i] = -1;
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sins-chatd.c

whil e (strcasecnp(buf, "quit\n") '=0) { // buf[] OOOOOOOOOCO"quit\n"OOODOOOOOO
FD_ZERQ( & f ds) ; // 00000000 rfds 0000
FD SET(sfd, &fds); nfd = sfd; // 000000000 sfd 000000000000 0OODODOO0OOOO0O0OO0 nfd O sfd
FD_SET(0, &rfds); // 0000 O:fileno(stdin) ODDOO0DOODOOOOO
for (i=0; i<n_clients; i++) {
if (cfd[i] == -1) continue; // 00000000 cfd[i] DOOOODODOODOOD
FD SET(cfd[i], &fds); nfd = max(nfd, cfd[i]); // 00000000 cfdli] O0O0D0OOO0OO0ODOODODOOOOOOOODO0O nfd OOO
}
tv = timeout; // tv O select 00OO0OOODO0O0O0OO0OODOOOOO tineout OO0 select OOOODOOOO
if (select(nfd+l, & fds, NULL, NULL, &v) == -1) { perror("server: select"); exit(1); } // OOOOODOO rfds DOOOOOCODOO
if (FD_ISSET(sfd, &rfds)) { // 000000000 sfd 0000000000000
menset (&client, 0, sizeof(client));
addr _size = sizeof(client); // 00000 accept JO0OOOOOOODO cfd[n_client] OOO
if ((cfd[n_clients] = accept(sfd, (struct sockaddr *)&client, &addr_size)) == -1) { perror("server: accept"); exit(1l); }
if (n_clients < N_CLIENTS) /1l n_client 00000000000 OOODOOOOO
n_clients++;
el se { /1l n_client 00000000
for (i=0; i<n_clients; i++)
if (cfd[i] == -1) break; // 000000O00O00O00000 cfd[i] 00O
if (i <n_clients)
cfd[i] = cfd[n_clients]; /] 00000000000 00000 cfd[n_client] ODODOOOO
el se { // 00000000000000000000oooog close
snprintf(str, sizeof(str), "server: too busy\nbye\n");
wite(cfd[n_clients], str, strlen(str));
close(cfd[n_clients]);
}
cfd[n_clients] = -1; // 00000000000 O0DOO00
}
}
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sins-chatd.c

buf[0] = "\0;

for (i=0; i<n_clients; i++) { /1 OO0 n_clients OOOO
if (cfd[i] == -1) continue; // D0000000 cfd[i] DOOOODOOOOOOOO
if (FD_ISSET(cfd[i], &fds)) { // 00000000 efd[i] D0DO00O0O0DDOO0OOOOOOOO
if (readln(cfd[i], buf, sizeof(buf)) == -1 || strcasecnp(buf, "bye\n") == 0) {
snprintf(buf, sizeof(buf), "connection closed.\n"); // D00000000000000000000 cfd[i] O closeDOOOO
close(cfd[i]);
cfd[i] = -1,
}
else if (strcasecnp(buf, "quit\n") == 0) break;
snprintf(str, sizeof(str), "client: %l: %", i, buf); // 00000000000 O0000000000 str OOO
wite(l, str, strlen(str)); /1 0000 1:fileno(stdout) O str OOO
for (j=0; j<n_clients; j++) { // 00000000 i 0000000000000 j O str 000
if (cfd[j] ==-11]] j ==1i) continue;
write(cfd[j], str, strlen(str));
}
}
}
if (FD_ISSET(0, &rfds)) { // 0000 o:fileno(stdin) ODOOODOOODODOOOOO
if (readln(0, buf, sizeof(buf)) == -1 ]| strcasecnp(buf, "quit\n") == 0) break; // OOOO00O0O0OOOOOOwhile OOOOCODODOO
snprintf(str, sizeof(str), "server: %", buf); // O0000000000OOODOOOOOoOoOoOoO str OOO
for (i=0; i<n_clients; i++) { // ODO0O00O0O0O0Q0OO i O str OQOO
if (cfd[i] == -1) continue;
wite(cfd[i], str, strlen(str));
}
}
}
for (i=0; i<n_clients; i++) { // D000000000OO0OoOoOoOoOOO0 cfdfi] O close
if (cfd[i] == -1) continue;
close(cfd[i]);
cfdli] = -1,
}
cl ose(sfd); // 0000000000 close
return O;

gobobooobD nobbobodD)-p.3947



sins-chatc.c

int main(int argc, char xargv[])
{
int sfd;
struct sockaddr_in server;
in_port_t port = 50000;
char r*host = "local host", buf[1024] = "";
struct hostent =*he;
struct tinmeval tv, timeout = { 0, 10 };
fd_set rfds; // OO select DOO0O0OOOOODOOOODOOOOOO

if ((sfd = socket (AF_I NET, SOCK STREAM 0)) == -1) { perror("client: socket"); exit(1l); }

nenset (&server, 0, sizeof(server));

server.sin_famly = AF_| NET;

server.sin_port = htons(port);

if ((he = gethostbynane(host)) == NULL) { perror("client: gethostbynanme"); exit(1l); }
mencpy(&server. sin_addr, he->h_addr, he->h_length); // OO connect O0O0O0OOO0O sins-echoc.c OO0

if (connect(sfd, (struct sockaddr =*)&server, sizeof(server)) == -1) { perror("client: connect"); exit(1l); }
while (strcasecnp(buf, "quit\n") !'=0) { // buf[] OOOODDOOOOOOO"quit\n"OOOOOOOOO
FD _ZERQ( & f ds) ; // 00000000 rfds 0OOOO
FD SET(sfd, &rfds); // 0000 sfd OO0ODOOOOOOOOO
FD_SET(O0, &rfds); // 0000 o:fileno(stdin) DOOOUOOOOODOOOO
tv = timeout; // tv O select 00OJ0OO0O0O0O0O0O0ODOOODOOOO timeout OO0 select 0O0OOOOOOO
if (select(sfd+l, &rfds, NULL, NULL, &v) == -1) { perror(“client: select"); } // DOO0OOOOOO rfds 00000000 tv OOOO
buf[0] = "\0";
if (FD_ISSET(sfd, &rfds)) { // 0000 sfd 000OO0O0OOOO0OOO0O0OO
if (readln(sfd, buf, sizeof(buf)) == -1 ]| strcasecnp(buf, "bye\n") == 0) break; // O0000000000O0Ownle OOOOOOODO
wite(l, buf, strlen(buf)); // 000000000000O0O000000000 1:fileno(stdout) OO0
}
if (FD_ISSET(0, &rfds)) { // 0000 o:fileno(stdin) ODOOODOOODOOOODOO
if (readln(0, buf, sizeof(buf)) == -1 || strcasecnp(buf, "bye\n") == 0) break; // DOO0O0O0O0OOOOOOOwhile ODOODOOODOO
wite(sfd, buf, strlen(buf)); // O0000000oooooOoODOoOoOoOoOooOoooo
}
}
cl ose(sfd);
return O;
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sins-chatd-thread.c

#i ncl ude <pt hread. h>

struct thc_arg {
int i, =cfd, *n_clients;
char xbuf;

b

void *thc_proc(void *arg)

{

int j;
struct thc_arg *a =
char buf[1024], str[1024];

while (a->cfd[a->i]
if (readln(a->cfd[a->i],
snprintf (buf,
close(a->cfd[a->i]);
a->cfd[a->i] -1,

}

else if (strcasecnp(buf, "quit\n") == 0) {
snprintf(a->buf, sizeof(buf), "%", buf);
break;
}
snprintf(str, sizeof(str), "client: %: %", a->i, buf); // 0000000000O0O0ODOOO0OO0O0O0O0OO0 str 00O
wite(l, str, strlen(str)); /1 0000 1:fileno(stdout) O str OOO
for (j=0; j<+a->n_clients; j++) { // 00000000 a-> 00000000O00D0O0O0 j O str 00O
if (a->cfd[j] ==-1]] j == a->i) continue;
wite(a->cfd[j], str, strlen(str));
}
}
free(a);

pt hread_det ach( pt hr ead_sel
return NULL;

/+ pthread_create,

(struct thc_arg *)arg;

= -1) { // OOOOOOO0O a->cfd[a->i]

si zeof (buf),

etc */

oooooooooooono
"bye\n") == 0) {
// 00000000000000000000 a->cfd[a->] O closeDOO0OO

buf, sizeof (buf)) 1]

"connection closed.\n");

strcasecnp( buf,

f0)); // 000000000 D000O00
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int main(int argc, char xargv[])
{
int i, n_clients =0, sfd,
struct sockaddr_in server,
sockl en_t addr_si ze;
in_port_t port = 50000;
char buf[1024] = "", str[1024];
struct timeval tv, timeout = { O,
fd_set rfds;
pthread_t thc[ N_CLI ENTS];

cf d[ N_CLI ENTS+1] ,
client;

10 };

if ((sfd = socket (AF_I NET, SOCK_STREAM 0))

if (setsockopt(sfd, SO.L_SOCKET, SO REUSEADDR, (void *)&so,

nmenset (&server, 0, sizeof(server));
server.sin_famly = AF_| NET;
server.sin_port = htons(port);
server.sin_addr.s_addr = htonl (| NADDR_ANY) ;
if (bind(sfd, (struct sockaddr =*)&server,
if (listen(sfd, 4) -1) { perror("server:
for (i=0; i<sizeof(cfd)/sizeof(*xcfd); i++)
cfd[i] = -1;
whil e (strcasecnp(buf,
FD_ZERQ( &r f ds) ;
FD SET(sfd, &rfds);
FD SET(0, &rfds);
for (i=0; i<n_clients;
if (cfd[i]
FD_SET(cfd[i],
}
tv = timeout;
if (select(sfd+l, & fds, NULL, NULL, &tv)
if (FD_ISSET(sfd, & fds)) {
menmset (&client, 0, sizeof(client));
addr _size = sizeof(client);
if ((cfd[n_clients] = accept(sfd,

"quit\n") 1= 0) {

i++) {
1) conti nue;
&r fds);

SO;

si zeof (server))
listen");

(struct sockaddr =)&client,

1) { perror("server: socket"); exit(1); }

sizeof (s0))) { perror("server: setsockopt"); exit(1); }

== -1) { perror("server: bind"); exit(1); }

exit(1l); }

// 00000 sins-chatd.c OOOOOOO

-1) { perror("server: select"); exit(1); }

&addr _si ze)) 1) { perror("server:
[/ 00000 sins-chatd.c 000000000000 cfd[i]

accept"); exit(1); }
ooooooon
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if (n_clients < N_CLIENTS)
i = n_clients++;
el se {
for (i=0; i<n_clients; i++)
if (cfd[i] == -1) break;
if (i <n_clients)
cfd[i] = cfd[n_clients];
el se {
snprintf(str,
write(cfd[n_clients],
close(cfd[n_clients]);

si zeof (str),
str,

}
cfd[n_clients] =
}
if (cfd[i] '=-1) {
struct thc_arg arg ={ i,

_l'

cfd, & _clients,

// n_client 000O0OO0O0O0O0O0OCOOOODO i DOODOOQOOODOODOOOO

"server: too busy\nbye\n");
strlen(str));

// D0O0O0DO0DOO00O
buf },

xgq =

mal | oc(si zeof (struct thc_arg));

nencpy(a, &arg,

si zeof (struct thc_arg));

B B B B

pthread_create(& hc[i], NULL, thc_proc, a); // 0000000 the_proc(a) OOOOOOOO
}
}
/+ 00 sins-chatd OO0 =*/
make CC=gcc LDLIBS='-1socket -Insl’ sins-chatd sins-chatd-thread sins-chatc

.Isins-chatd
./sins-chatc
.Isins-chatc

# 0000
# 00000
# 00000000

./ sins-chatd-thread
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STREAM

$ diff -u sins-chatd.c sins-fchatd.c # 00000

fd_set rfds;
FILE =i fp[ N_CLI ENTS+1], =*of p[ N_CLI ENTS+1];

+

if (n_clients < N_CLIENTS) // n_client 0000000000O0OOOOD i D0OODODOOOOOOOOOO
- n_client s++;
+ i = n_clients++;

el se {

if (cfd[i] !'=-1) { // 00000000000
ifp[i] = fdopen(cfd[i], "r"); // 000000 cfd[i] D0D00O0DDO0O0OOOOOO ifp[i] O0OOOOO
of p[i] = fdopen(cfd[i], "w'); // 000000 cfd[i] D0D00O0D0O0O0OO0DOOO0O ofp[i] OOODOOO
setvbuf (of p[i], NULL, _IOLBF, 0); // 000O0DO ofp[i] 00DO0DOODDOOOOOOO

}

if (FD_ISSET(cfd[i], &fds)) {
- if (readln(cfd[i], buf, sizeof(buf)) == -1 || strcasecnp(buf, "bye\n") == 0) {
+ if (!fgets(buf, sizeof(buf), ifp[i]) || strcasecnp(buf, "bye\n") == 0) {
snprintf(buf, sizeof(buf), "connection closed.\n");
close(cfd[i]);
cfdli] = -1;

+ o+ o+ o+ o+

for (j=0; j<n_clients; j++) {
if (cfd[j] ==-11] j ==1i) continue;
- wite(cfd[j], str, strlen(str));
+ fprintf(ofp[j], "%", str);
}

for (i=0; i<n_clients; i++) {
if (cfd[i] == -1) continue;
- wite(cfd[i], str, strlen(str));
+ fprintf(ofp[i], "%", str);
}
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$ diff -u sins-chatc.c sins-fchatc.c # 00000

fd_set rfds;
+ FILE ~ifp, =*ofp;

ifp = fdopen(sfd, "r");

of p = fdopen(dup(sfd), "w');

set vbuf (of p, NULL, _ICQLBF, 0);

whil e (strcasecnp(buf, "quit\n") !'=0) {

buf[0] = "'\0";
if (FD_ISSET(sfd, &rfds)) {
- if (readln(sfd, buf, sizeof(buf)) == -1 || strcasecnp(buf, "byte\n") == 0)
+ if (!fgets(buf, sizeof(buf), ifp) || strcasecnp(buf, "byte\n") == 0)
break;
- wite(l, buf, strlen(buf));
+ fprintf(stdout, "%", buf);
}
if (FD_ISSET(0, & fds)) {
- if (readln(0, buf, sizeof(buf)) == -1 || strcasecnp(buf, "byte\n") == 0)
+ if (!fgets(buf, sizeof(buf), stdin) || strcasecnp(buf, "byte\n") == 0)
break;

- wite(sfd, buf, strlen(buf));

+ fprintf(ofp, "%", buf);
}
}
- close(sfd); // 00O dup(sfd) DO0ODOODOOOOO
fclose(ifp);
fclose(ofp); // dup(sfd) D0DODOOOODO0OOOOOODOOOOOOO feclose DODOOOOON
return O;
}

// 000000 sfd OODO0DO0OO0OOOOOOOOO
// 000000 sfd O0ODO00OO0OO0O0OO0OO0OO0OOOO ofp ODOOOOO
// 00000 ofp DDDOUOOODDOOODOO

ifp D0O0OOOO

00000 fdopen DOOOOOOOread/wite OO0OOO fgets/fprintf OO00000O0O00OO00OO0O0O0O00OOO0ODOOOO0OOOO0O0OOOOOOOOOOOOOOOOOOO

000000000000 0D00 setvbuf DOOODDOOODOOOODOOOOOO

gobobooon
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Dooddooooo APOO000ooooooo X1 oooooooooooooooooao
Jobobobobooboboobuobouoboobobogobgon

000 x11-socket s/ xnet m nesweeper/ . {hc} O

$ make CC=gcc LDLIBS='-1|socket -Insl’
$ ./ netm nesweeperd # server
$ ./ xnetm nesweeper # client

OO00000000000O000bOO00DooO00oDoOo0oDoOo0oDooooDoOooooo
DO000000000000 X11dodoooobhoooooooooooooooo
sockets/{sans-fchatd,sans-fchatc}O0OOOOooooooOn
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echo,chat 00000000000 OCOOOOOO

oooo AP OO0

UNIX, INET, INET6 OO OO OOODOIPC, IPv4, IPV4/IPv6O 00O C OO0

OO0O0Oooo0O0 DGRAM, STREAMO TCP: Transmission Control Protocol, UDP: User Datagram Protocol 0 O 0 O O O
00000000 gethostbyname O get host byaddr 00 get addri nfo O get nanei nfo

INET,DGRAM O O00O0OODOODOOOO

fork, pthreads 00 OO0 OO OOOselect OO0 /O OOODO

fdopen DO O OOOOCOOOOO

N O I

gooooooboog

fentl OOO0OODOOOOOO WOOsignal 000000000 WOOaio_read ODOOOODOO /O
gogooooo

0000000000000 000 (inetdxinetd,etc)

goboboobooobobbooobbboooobboon
g00oO0O0ooOOoO0ODNSOOOOOooOOoDbooDboOg..

N A

O
O
O
O
O

OTCPIPODODOODOOOOOOO VollODOODODODDOOOODOOOODODODODOODODO0DO0O0O0oooOoooDoooooooom
OUNIX O000D0OD0O0000000 Vol.llOOOO0OO0OO APOOOOD XTIOODOD OO O0OO00O0000o0oo0oooom..0oooooo

OSolarisl00 0000000000000 0O0OO0O0 OO0 00000000000 OO SunMicrosystems(T]
http://docs. sun. coni app/ docs/ doc/ 817- 4415/ socket s- 85885

OSolarisl00 0000000000000 0O0O00O0 00O XTI O TLI OOOODOODODOODOODOOSunMicrosystems T
http://docs. sun. conf app/ docs/ doc/ 817-4415/tli-33281
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