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

ssize_t recvfrom(

int s, /0 D000000000ooooooo/
void obuf, /0 DOoOoOoooooOoooooooooo/
size _t len, /0 bufoooo o/
int flags, /0 00000000O0000O0O00OO0OOooO o/
struct sockaddr ofrom, /0O oDoooooooooOooOOOOSockaddrooo o/
socklen_t ofromlen /0 fromoooo o/

)

| List3-2 [eyajusfalufalufsls

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

ssize_t recv(

int s, /0 Dooooooooooooooo o/
void obuf, /0 D0DoOoOoO0OO0O0O0O0O0O0O0O0O0o000/
size_t len, /0 bufoooo o/

int flags /0 0000000000OO0OOOooooO o/

Db

Oflags0 0000000000

= MSG_CMSG_CLOEXEC
= MSG_DONTWAIT

= MSG_ERRQUEUE

= MSG_OOB

= MSG_PEER

= MSG_TRUNC

= MSG_WAITALL
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#include <stdio.h>
#include <unistd.h>
#include <sys/types.h>
#include <sys/socket.h>
#include <netinet/in.h>

int

main()

{
int sock;
struct sockaddr_in addr;
struct sockaddr_in senderinfo;
socklen_t addrlen;
char buf[2048];
int n;

sock = socket(AF_INET, SOCK_DGRAM, 0); |

addr.sin_family = AF_INET;
addr.sin_port = htons(12345); W '
addr.sin_addr.s_addr = INADDR_ANY; J -
bind(sock, (struct sockaddr 0)&addr, sizeof(addr));

addrlen = sizeof(senderinfo); i
n = recvfrom(sock, buf, sizeof(buf) - 1, O,

(struct sockaddr 0)é&senderinfo, &addrlen);
write(fileno(stdout), buf, n);

close(sock); £

return O;

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

ssize_t sendto(

int s, /0 Dooooooooooooooo o/
const void obuf, /0 nooooooooooooo o/
size_t len, /0 bufoooo o/
int flags, /0 000000D00O0OOOO0OOOOOO0OO o/
const struct sockaddr oto, /0 Doooooooooosockaddrooo o/
socklen_t tolen /0 toooooo/

)

I send moooooo

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

ssize_t send(

int s, /0 Dooooooooooooooo o/
const void 0buf, /0 Dooooooooooooo o/

size _t len, /0 bufoooo o/

int flags /0 0000000000OOOOOOOooOooO o/

):
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= MSG_CONFIRM
= MSG_DONTROUTE
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#include <stdio.h>
#include <unistd.h>
#include <sys/types.h>
#include <sys/socket.h>
#include <netinet/in._h>

int
main(int argc, char oargv[])
{
int sock;
struct sockaddr_in addr;
int n;
if (argc !'= 2) { 3
fprintf(stderr, "Usage : %s dstipaddr\n", argv[0]);
return 1;
}
sock = socket(AF_INET, SOCK_DGRAM, 0); £
addr.sin_family = AF_INET; a

addr.sin_port = htons(12345);
inet_pton(AF_INET, argv[l], &addr.sin_addr.s_addr);

n = sendto(sock, "HELLO", 5, 0, (struct sockaddr 0)&addr, sizeof(addr)); —
if (n<1){

perror(*'sendto™);

return 1;

}

close(sock) ; ]

return 0O;

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

int
main(int argc, char oargv[])
{
int sock;
struct addrinfo hints, oOres;
int n;
int err;

if (argc 1= 2) {
fprintf(stderr, "Usage : %s dst\n", argv[0]):;
return 1;

}

/0 IPODoDoooooooooooooo o/

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

hints.ai_family = AF_UNSPEC; /0 IPv4/IPv6ooonoo o/
hints.ai_socktype = SOCK_DGRAM;

err = getaddrinfo(argv[1l], "12345", &hints, &res);
if (err 1= 0) {
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printf(‘'getaddrinfo : %s\n', gai_strerror(err));
return 1;

}

sock = socket(res->ai_family, res->ai_socktype, 0); ]
if (sock < 0) {

perror(‘'socket™);

return 1;

¥
{

const char oipverstr;
switch (res->ai_family) {
case AF_INET:
ipverstr = "IPv4";
break;
case AF_INET6:
ipverstr = "IPv6";
break;
default:
ipverstr = "unknown";
break;

printf("%s\n", ipverstr); |
}

n = sendto(sock, "HELLO"™, 5, 0, res->ai_addr, res->ai_addrlen);
if (n<1) {

perror(‘'sendto™);

return 1;

}

close(sock); a
freeaddrinfo(res);

return 0O;

0 0 0 0 AF_UNSPECO SOCK_DGRAMO getaddrinfd] [0 0 00 0 O O 00 [0 AF_UNSPECO O
oooooooipva/iPve0 000000000 0O0OAF _UNSPECOAF _INETO O OO IPv40 O
OOAF_INET6O OO OIPv6O DD OO0 0O Ogetaddrinfd] 10 000 00000000000
gooooOoooooo
O0000getaddrinfl OO 00 DO00000OOD0DO0OO0O0OODODOOODOOOODOOOOO
O00getaddrinfd] OO OO IPVA/IPv60 0000000000 O00ODOOOOOOOOOOO
00o0o0o0ooooooooooolrpvadlpved Dprint 000D O00OO00O0OO0OOODOOOO
goofbMmoooooooooooooooooooooooono
O000Ogetaddrinfd] OO O ODO0DO0O0O0OOsendta IO O0OODOODOOO
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P upPO0000000D0OO0OODOODOO
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INERM getaddrinfdl (DO 000 UDPOODOOOOO

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

int
main()

{

int sock;

struct addrinfo hints, oOres;
int err, n;

char buf[2048];

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

hints.ai_family = AF_INET; /0 ooooooolPvdooo o/

hints.ai_socktype = SOCK_DGRAM;

hints.ai_flags = Al_PASSIVE;

err = getaddrinfo(NULL, "12345", &hints, &res);

if (err 1=0) {
printf(‘'getaddrinfo : %s\n", gai_strerror(err));
return 1;

}

sock = socket(res->ai_family, res->ai_socktype, 0);
if (sock < 0) {

perror(‘'socket™);

return 1;

}

if (bind(sock, res->ai_addr, res->ai_addrlen) = 0) {

perror(*'bind™);
return 1;

}

freeaddrinfo(res);

memset(buf, 0, sizeof(buf));

n = recv(sock, buf, sizeof(buf), 0);
printf(*%s\n", buf);
close(sock);

return 0O;
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O0getaddrinfA] DO OO0 O0O0O0O00DO0O0OOOODOOOOChapter 20 OO TCPO getad
drinfd 0000000 Ogetaddrinfd] 00O O0O0OOOconnecE OO0 OOOOO0OODODO
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necO 0000000000000 OOOconnecEi 0000 Osendt& 000000000
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#include <stdio.h>
#include <string.h>
#include <unistd.h>
#include <sys/types.h>
#include <sys/socket.h>
#include <netinet/in.h>
#include <netdb.h>

int
main(int argc, char oargv[])
{
int sock;
struct addrinfo hints, oresO, Ores;
int n;
int err;

if (argc 1= 2) {
fprintf(stderr, "Usage : %s dst\n", argv[0]);
return 1;

}

/0 IPODooooooooooooooo o/
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memset(&hints, 0, sizeof(hints));
hints.ai_family = AF_UNSPEC; /0 IPv4/IPv6ooooo o/ ]
hints.ai_socktype = SOCK_DGRAM;
err = getaddrinfo(argv[1l], "12345", &hints, &res0);
if (err 1= 0) {
printf(*'getaddrinfo : %s\n", gai_strerror(err));
return 1;

}

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

sock = socket(res->ai_family, res->ai_socktype, 0);
if (sock < 0) {

perror(‘'socket');

return 1;

}

n = sendto(sock, "HELLO™, 5, 0, res->ai_addr, res->ai_addrlen); ————
if(n<1{
perror(‘‘sendto™);

}

close(sock) ;

if (n>0) {
break; ]
hs
3

freeaddrinfo(res0);

return 0O;

}

0000000DDO0O0O00000Ogetaddrinfl D00 ODaddrinfo0 0 0D0O00OCO0OOO0O
O0D0000OMOOODUOOAF UNSPECOOD OO OOOOOOOIPVADIPV6O OO O OODO
SOCK DGCRAMD OO OOoooOooubPOOOUOOOOO
gooo0O0O0O0getaddrinfll] OO OO0 OO0O00OOCOOO0DOOOOOford000COOOOfordd
O0O0Osendtd] OO0 O0O0O0O0DODODOOCOOOO
OforCO00000000O0O0OOgetaddrinf OO 00000000 OO0DOOCOOOCOOO
gooO0oooofdoo@odoDoooodoooodoOsendta 0000 M OO
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= 20setsockopl D0 OO0 OO OO OOSO_BROADCASTO O O O O setsockoptl 00 O O
0 0 Chapter 60 0 0 O

0000oooooubPO00O0OODOOOODOOOCOOOO0O000000O0DODDO O setsock
opl 00000000000 DOSO BROADCASTO OO D DOUD OO OODOOooooooo
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#include <stdio.h>
#include <unistd.h>
#include <sys/types.h>
#include <sys/socket.h>
#include <netinet/in.h>
#include <arpa/inet.h>

int
main()
{
int sock;
struct sockaddr_in addr;
int yes = 1;
int n;

sock = socket(AF_INET, SOCK_DGRAM, 0);

addr.sin_family = AF_INET;
addr.sin_port = htons(12345);
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inet_pton(AF_INET, "255.255.255.255", &addr.sin_addr.s_addr);

if (setsockopt(sock, SOL_SOCKET, SO_BROADCAST,
(char o0)&yes, sizeof(yes)) != 0) {
perror(‘'setsockopt™);
return 1;

}

n = sendto(sock, "HELLO", 5, 0, (struct sockaddr 0)&addr, sizeof(addr));
if (n<1){

perror(*'sendto™);

return 1;

}
close(sock);

return 0;

}
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NIWVFF+ANTOIS=V9
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goooooobooob0booboobboobooobooDooboooooobooobDooDboDoO
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gbobooboooobooboobooobooooboooboobooobooooboooboboobooog
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gooooobooooboogoo

oougudgobggon

goboboooooboobobooboboobobobooboboobobooboboo
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INEQIl D 0000000000000

#include <stdio.h>

#include <sys/types.h>
#include <sys/socket.h>
#include <netinet/in.h>
#include <arpa/inet.h>

int
main()
{
int sock;
struct sockaddr_in addr;
int n;
sock = socket(AF_INET, SOCK DGRAM, 0);

addr.sin_family = AF_INET;
addr.sin_port = htons(12345);
inet_pton(AF_INET, "239.192.1.2", &addr.sin_addr.s_addr);

n = sendto(sock, "HELLO", 5, 0, (struct sockaddr 0)&addr, sizeof(addr));
if (n<1){
perror(‘'sendto™);
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return 1;

¥
close(sock) ;

return O;

}

O00O000000O0D0O0ODOOOOsetsockopi IO O OO OODOOODOOOOOOOODODO

gompocoobobobobooooooboobobobouoooooo

O000Osendta] D OO0OO0OOO0ODOOODOODOOOOOOODOODDOODODOOODO

dooooooOooOooOO0O0OO00O0000000O0O0O00O0O0OO0O0OO0OO0OO00IP_MULTI

CAST_IFO setsockopfl (0 0 0000 OIP_MULTICAST _IFO OO OO Chapter 130000000
dipv6000000DODOOO0OO0OO0ODOOODODOOOOOsocke IOOOODOOOOOOODOO

AF_INETO OAF_INET6O O 0O 00 0O 0 0O O O sockaddr_in( sockaddr_ine0 00000000
goooboooooboooimwpveOoboobooboobOobOOoOobUOobDOoOobUOobDObObO

gooobooboooboobomwpveOOOooobobOOoOobObOOO0ODbUODOObUODObOOO

goobooooobod

Joobooouooougon

O0o0o00o0ooooooooooooooooooooboooooooooDooooooooo
O0o0o0o0o0o0odooooooooobooooooooooon
000000DO0O0Ogetaddrinfal 00 00 000 OO Ogetaddrinfdl OO0 O O O O O O inet_pton
0000000000000 0o00oooooooooooooooIrveOO0OOoOooOoOOd
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INERPY 0000000000000

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

int
main()

{
int sock;
struct addrinfo hints, oOres;
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int err, n;
struct group_req greq;
char buf[2048];

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

hints.ai_family = AF_INET;

hints.ai_socktype = SOCK_DGRAM;

hints.ai_flags = Al_PASSIVE;

err = getaddrinfo(NULL, "12345", &hints, &res);

if (err 1=0) {
printf(*'getaddrinfo : %s\n", gai_strerror(err));
return 1;

}

sock = socket(res->ai_family, res->ai_socktype, 0);
if (sock < 0) {

perror(*'socket™);

return 1;

}

if (bind(sock, res->ai_addr, res->ai_addrlen) != 0) {
perror("'bind™);
return 1;

}

freeaddrinfo(res);

memset(&hints, 0, sizeof(hints));
hints.ai_family = AF_INET;
hints.ai_socktype = SOCK_DGRAM;
err = getaddrinfo(''239.192.1.2", NULL, &hints, &res);
if (err 1= 0) {
printf(‘'getaddrinfo : %s\n", gai_strerror(err));
return 1;

}
memset(&greq, 0, sizeof(greq));
greq.gr_interface = 0; /0 0OOOOOOOOOOOOOOOOOOO O/

/0 getaddrinfoQQuooogroup_requoooooo o/
memcpy(&greq-gr_group, res->ai_addr, res->ai_addrlen);
freeaddrinfo(res);

/0 MCAST_JOIN GROUPDooooooooooooooooJOIN o/
if (setsockopt(sock, IPPROTO_IP, MCAST_JOIN_GROUP, (char
sizeof(greq)) != 0) {
perror(‘'setsockopt™);
return 1;

}
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memset(buf, 0, sizeof(buf));
n = recv(sock, buf, sizeof(buf), 0);

printf('%s\n", buf);
close(sock);

return O;

gboooboooboobooooboobobooboobobooboboboboobOoboobDbo
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goobooooobobooo

(ISEREN group req0 00

/0 Multicast group request. 0O/
struct group_req

{

uint32_t gr_interface; /0 onooooooooo of
struct sockaddr_storage gr_group; /0 oooooooo of

}:
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INEQLY CO00000D0o0oo0ooo

/0 1Pv4 multicast request. 0O/
struct ip_mreq

{

struct in_addr imr_multiaddr; /0 oooooooooooolPoooo o/
struct in_addr imr_interface; /0 ooooooooooooolPoooo o/

};

/0 Likewise, for IPv6. 0O/
struct ipv6_mreq

{

struct i1n6_addr ipvémr_multiaddr; /0 cooooooooooolPve IPoooo o/
unsigned int ipvémr_interface; /0 oooooooooooo of

¥
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INERARN 00000000000

#include <stdio.h>
#include <unistd.h>
#include <sys/types.h>
#include <sys/socket.h>
#include <netinet/in.h>
#include <arpa/Zinet.h>

void
print_my port_num(int sock)

{

struct sockaddr_in s;

socklen_t sz = sizeof(s);

getsockname(sock, (struct sockaddr 0)&s, &sz);
printf(*"%d\n", ntohs(s.sin_port));

¥
int
main() 3
{
int sock;

struct sockaddr_in addr;
int n;

sock = socket(AF_INET, SOCK_DGRAM, 0);

print_my_port_num(sock);

addr.sin_family = AF_INET;

addr.sin_port = htons(12345);

inet_pton(AF_INET, "127.0.0.1", &addr.sin_addr.s_addr);

n = sendto(sock, "HELLO", 5, 0, (struct sockaddr 0)&addr, sizeof(addr));
if (n<1){

perror(‘'sendto™);
return 1;

¥
print_my_port_num(sock);
close(sock) ;

return 0O;

O000D0D0O0O000D00OO0Ogetsocknamél D0 OO0 00000 Chapter 6000000000
O000000oooooooooo000oooooooooooOprint00000CO0O
gobogooooboobboobo200b0bo0oobooooDo

= sockeD OO OOO0O0O0O0O0OO0OOOO0OOOOOOOO
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= sendtd] 0O O O
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#include <stdio.h>
#include <unistd.h>
#include <sys/types.h>
#include <sys/socket.h>
#include <netinet/in.h>
#include <arpa/Zinet._h>

void
print_my_port_num(int sock)
{
struct sockaddr_in s;
socklen_t sz = sizeof(s);
getsockname(sock, (struct sockaddr 0)&s, &sz);
printf(**%d\n"*, ntohs(s.sin_port));
ks

int

main()

{
int sock;
struct sockaddr_in addr;
struct sockaddr_in myname;
int n;

sock = socket(AF_INET, SOCK_DGRAM, 0);
print_my_port_num(sock);

addr.sin_family = AF_INET;

addr.sin_port = htons(12345);

inet_pton(AF_INET, "127.0.0.1", &addr.sin_addr.s_addr);

myname.sin_family = AF_INET;
myname.sin_addr.s_addr = INADDR_ANY;
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myname.sin_port = htons(54321);
bind(sock, (struct sockaddr 0)&myname, sizeof(myname));

print_my_port_num(sock);

n = sendto(sock, "HELLO", 5, 0, (struct sockaddr 0)&addr, sizeof(addr));
if(n<1{

perror(‘'sendto™);

return 1;

}
print_my port_num(sock);
close(sock) ;

return O;
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gubPOODOCOOO0Obnd D0DOO0OO0O0OO0OOOOOOOODOODODOODUWUDPODOO
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0000000000uUDPODO001234500 0000000000000 UDPO OO 12345
goDoO000OOrecvironD ODOO0D0OO0OO0OOOO0DODOOODDOOODOOUWDPODOODDOO
gprOO000ooooO0o0O00O0000000OOsendte D O0O0O0OODOOOODODOOOO
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#include <stdio.h>
#include <unistd.h>
#include <string.h>
#include <sys/types.h>
#include <sys/socket.h>
#include <netinet/in.h>
#include <arpa/inet.h>

int
main()
{
int sock;
struct sockaddr_in addr;
struct sockaddr_in senderinfo;
socklen_t addrlen;
char buf[2048];
char senderstr[16];
int n;

/0 AF_INET+SOCK_DGRAMo oo o IPv4oUDPoooo o/
sock = socket(AF_INET, SOCK_DGRAM, 0);

/0 Doooooooool2345000000bindQooo o/
addr.sin_family = AF_INET;

addr.sin_port = htons(12345);

addr.sin_addr.s_addr = INADDR_ANY;

bind(sock, (struct sockaddr 0)é&addr, sizeof(addr));

while (1) {
memset(buf, 0, sizeof(buf));

/0 recvfromQQuooooUDPoooooooooooo o/
addrlen = sizeof(senderinfo);
n = recvfrom(sock, buf, sizeof(buf) - 1, O,
(struct sockaddr o)é&senderinfo, &addrlen);
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/0 Dooooooooooo of
inet_ntop(AF_INET, &senderinfo.sin_addr, senderstr, sizeof(senderstr));
printf(‘‘'recvfrom : %s, port=%d\n', senderstr, ntohs(senderinfo.sin_port));

/0 UDPooo o/
sendto(sock, buf, n, 0, (struct sockaddr 0)&senderinfo, addrlen);

/0 oDooooooooooooooo o/
printf(‘'sent data to : %s, port=%d\n", senderstr,
ntohs(senderinfo.sin_port));

}

/0 00000OO0O0OO0O0O0O0O0O000O0O0O0O0O0 O/
close(sock) ;

return O;

goobubPObOOO0OO0OODOOOODOOOUDPODOOOOODOOOODOOODOODOOO
0000000000D000000000000000000 ./a.out 127.0.0.10000
goboooubpPOOOobOOoOoOOOOOmWvADDOODOODOOOOOOO

INEREY vDPOODOO0O0O0&OIDOOODOO

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

void
print_my port_num(int sock)
{
struct sockaddr_in s;
socklen_t sz = sizeof(s);
getsockname(sock, (struct sockaddr 0)&s, &sz);
printf(*'%d\n", ntohs(s.sin_port));
}

int

main(int argc, char oargv[])

{
int sock;
struct sockaddr_in addr;
struct sockaddr_in senderinfo;
socklen_t senderinfolen;
int n;
char buf[2048];
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if (argc 1= 2) {
fprintf(stderr, "Usage : %s dstipaddr\n", argv[0]):;
return 1;

}

sock = socket(AF_INET, SOCK DGRAM, 0);

addr.sin_family = AF_INET;
addr.sin_port = htons(12345);
inet_pton(AF_INET, argv[1l], &addr.sin_addr.s_addr);

n = sendto(sock, "HELLO", 5, 0, (struct sockaddr 0)&addr, sizeof(addr));
if(n<1{

perror(‘'sendto™);

return 1;

}
print_my port_num(sock);

memset(buf, 0, sizeof(buf));
senderinfolen = sizeof(senderinfo);
recvfrom(sock, buf, sizeof(buf), O,
(struct sockaddr 0)é&senderinfo, &senderinfolen);

printf(*%s\n**, buf);
close(sock);

return O;

}
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int bufsz = 100000;
if (setsockopt(sock, SOL SOCKET, SO RCVBUF, (char 0)&bufsz, sizeof(bufsz)) !=
0 {

perror(*'setsockopt™);

....00000

}
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case SO_RCVBUF:

/0 Don't error on this BSD doesn't and if you think
about it this is right. Otherwise apps have to
play‘ guess the biggest size® games. RCVBUF/SNDBUF
are treated in BSD as hints o/

if (val > sysctl_rmem_max)
val = sysctl_rmem_max;
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goboboooboobooooooboobobooboooooboooboobogoo

oooooooo

000000000000000000000000

ooooooono

000000000000000000000000

OO00oO000O00ooO0oo0ooooooOooooOoon/net/core/socke0 00000
gobooobobooooooobogooon

99

10.2.26 1:35:32 P?Li




100

——

Chapter3 UDPEEDER

ENEAN (00000000000

N
[m]

We double it on the way in to account for

"struct sk _buff" etc. overhead. Applications
assume that the SO_RCVBUF setting they make will
allow that much actual data to be received on that
socket.

Applications are unaware that "struct sk buff" and
other overheads allocate from the receive buffer
during socket buffer allocation.

And after considering the possible alternatives,
returning the value we actually used in getsockopt
is the most desirable behavior.
/

OO0ooOo0oooooOoooooao

if ((val o 2) < SOCK_MIN_RCVBUF)
sk->sk_rcvbuf = SOCK_MIN_RCVBUF;
else
sk->sk_rcvbuf = val 0 2;
break;

0 SOCK_MIN_SNDBUFO SOCK_MIN_RCVBUFO O Linux0 O 0O 0O O O O O Zinclude/net/sock.h]
ggoobbooobobooooooo

BEFPY SOCK MIN_SNDBUF O SOCK_MIN_RCVBUF OO OO

#define SOCK_MIN_SNDBUF 2048
#define SOCK_MIN_RCVBUF 256

O00000Osetsockoptl IO 0O 0OD0DO0O00OODOODOOODOODOOODOODOOODODOOO
00000ooo0o000ooooo00oooDooo00oooDooooooooDoooog
0000000000000 0000D00D00D00ODdsetsockoptl 00 O O O getsockoptd [0
00000o0oooooooooooogo
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