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int main()

int sock;
struct sockaddr_in addr;

sock = socket(PF_INET, SOCK_DGRAM, @);

addr.sin_family = AF_INET;
addr.sin_port = htons(12345);

UDPj | 7“5 = :/7' addr.sin_addr.s_addr = inet_addr(®138.65.251.138");

sendto(sock, "HELLO®, 5, @, (struct sockaddr *)&addr, sizeof(addr));

close(sock);

Mizovn




+ i e} L
IPvé UDP Z{E7 0T 5 LA

int main()
int sock;
struct sockaddr_in addr;
char buf[2e48];
memset(buf, @, sizeof(buf));
sock = socket(PF_INET, SOCK_DGRAM, @);
addr.sin_family = AF_INET;
addr.sin_port = htons(12345);
addr.sin_addr.s_addr = INADDR_ANY;

bind(sock, (struct sockaddr *)Baddr, sizeof(addr));
recv(sock, buf, sizeof(buf), 8);

printf("%s\n", buf);
close(sock);
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sockaddr_in / sockaddr_in6 {#i&E A

struct sockaddr_in

__SOCKADDR_COMMON (sin_);

in_port_t sin_port; /* Port number. */

struct in_addr sin_addr; /* Internet address., *f

/* Pad to size of “struct sockaddr'. */

unsigned char sin_zero[sizeof (struct sockaddr) -
__SOCKADDR_COMMON_SIZE - m sockaddr in
sizeof (in_port_t) - e
sizeof (struct in_addr)];

Y

edefine _ SOCKADDR_COMMON(sa_prefix) \
sa_family t sa_prefixesfasily

struct sockaddr_ing

__SOCKADOR_COMMON (sin6_);

in_port_t siné_port; /* Transport layer port 8 */

= sockaddr_iné i

uint32_t siné_flowinfo; /* IPv6 flow information

struct in6_addr siné_addr; /* IPvE address */
uint32_t siné_scope_id; /* IPv6 scope-id */f
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= socket
» Fu FI—2BEOEAYDEER
= DT ANTARIVTH

» sockaddr_in tfiE%
« AEHFOESOWEEAND

= sendto

s TS EREICHLTES DTS
= bind

= TR ERLRTLHHOER

» recv
s TSENLETD
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= socket() Bi%k

= int socket(int domain, int type, int protocol)

s oy b= EEOEHOEADEER
= domain (ST b T 7S UERE

= AF_INET IPv470 3L
= AF_INET6 IPv670 k2L
= AF LOCAL UNIX Domain Socket

s TypelZlE Yo FDR 4T (LLFOERM)
= SOCK STREAM R FY—ALY 4w k (TCP)
= SOCK_DGRAM T—2495 L%k (UDP)
= SOCK_RAW raw'/ 7w b

= ProtolZlX raw V4~ RELSE. @O
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socket() BE% sendto

n 3R Y {ili = sendto(int s, const void *buf, size tlen,
« YUy FF4 RO TRHGES int flags, const struct sockaddr *to, socklen t tolen);
. BB 1AGE 2 A
S M1 1155{:: ! ) w Ayt—TFEETD
R RTARDVTRET AT AR TEORE
s 1 s FICUDP OFRITFELZE L7 T r— 3 »THASKS
s EEOO—FTIL...
» fd = socket(AF_INET, 50CK_STREAM, 0)

wizovi

= L
bind / recv bind %4
bind: 7—% BiHDHT-HOHM = int bind( int sockfd,
= m. = 1 . Eﬁ 2 const struct sockaddr *addr,
s FRXDEDA 28 Tx—AD oo LAy

= EQH— FEHT
s BEXOWBESAD
FHETLNEEE
= 3|3
= recv: 7T — 7 E2IE s sockdf: 77 A LF AR 71 T2
n BELET—SEAEN 0T 7ICHEM ® addr: BETORBEAA o7- sockaddr_in / sockaddr_in6
s JOvFT8E = addrlen :sockaddr MR &
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= FL110
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m udpsend DH > T 7045 S5 L% Ruby TR &

require 'socket’

s = UDPsocket.open()

sockaddr =

Socket.pack_sockaddr_in(12345, "138.69.251.116")

s.send("HELLO", @, sockaddr)

s.close

= ES2P2TRELTL DD, Fo1-{BREBNERE

L
=t A

I E IR L7zikIc. ELVEL LS

a7 K54 U5|# : arge,argv

2T FOSIMERLSITE?
= udpsend -d 130.69.251.118
s -d&ELVDIA T aVICIPaddress AHlIESHhTLVS
= udpsend filel file2 file3
s 3IDDTFANLMEEEShTLD

AR RS54 UBIHOFAE

main( int arge, char **argv)

main( int arge, char *argv[])

argc [ZIE5I8D %
= argv[0] IZ(X2 7 > F&
= argv[1] IZIX1FE D3I

= argv[2] IZIF2F E DI

01301711
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A RSA VB (FUTI)

#include<stdio.h>

int main(int argc, char *argv[]){
int i;
for(i = @; i < argec; i++){
printf(“arg[%d]: fs\n", i, argv[i]);

/EXAMPLES gcc -o arg_example arg_example.c
/EXAMPLES ./arg_example ABC DEF 123
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= perror() [M# w {EFH
s DATLO=ILRSATSY #include <stdio.hs

BBOMUH LISSLIT, B ks ooy
Ii'r:%i Lz =5—Ic@Y #include <errmo.hs
SH A v —DEERL. it A
BREIS—WHAhlcHATS sock = socket(1000, 1000, 1000);

1f (sock « @) {
perror{“socket®);
return @;

}

return 1;

}

seklya@UECTURE-CLIENT :~/EXAMPLES gec -0 sock_error
sock_error.c

seklyal ECTURE -CLIENT :~/EXNPLES . /rock_error
socket: Invalid argusent
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Blocking / Non-Blocking

= Blocking
» TAERETIE. TN T SETRMEPITL THRT
)

= Non Blocking
= REFRHTHEG(TFEHAL. BELET-2&#&IEL
ErEL E P F

= A=Y IALELHFITNS
= select £U)5 APl ZHLTER

o101

TICPH S AT YL TIL (R

deststr = "133.11.205.161";
destport = 13;

sock = socket(AF_INET, SOCK_STREAM, ©);
server.sin_family = AF_INET;

server.sin_port = htons(destport);

s = inet_pton(AF_INET, deststr, &server.sin_addr);

connect(sock, (struct sockaddr *)&server,
sizeof(server));

memset(buf, @, sizeof(buf));
n = read(sock, buf, sizeof(buf));
printf(“Xs\n", buf);
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= daytime 70 3L
» BEOKAHETFAFBATETY—ER
= TCP port 133
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TCP Server
socket ()

TCP client
: _.soc_ketO

establish

connect

write()

read() .

write()

read()

close) il

o R B
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bind()
Proto Local Adddress Foreign Address State
tep 0.0.0.0.A 0.0.0.0.= CLOSED

HRA RA

IP Address: 133.11.205.162

"R B

IP Address: 133.11.205.161

+
Listen()
Proto Local Adddress Foreign Address State
tcp 0.0.0.0.A 0.0.0.0.= LISTEN

KA +B

RR FA

IP Address: 133.11.205.162 IP Address: 133.11.205.161

1

+
connect() -> accept()

Proto  Local Adddress
top 133.11.205. 161. A

connect()

Foreign Address State
133.11.205.162. X

ESTABLISHED

accept( )

HRA FA

IP Address: 133.11.205.162

IP Address: 133.11.206.161
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= int bind( int sockfd,
const struct sockaddr *addr,

socklen_t addrlen);
s BETOMEESAZS

= 5|32
s sockid: Yo v b T4 RIY TS
= addr: B{EFLOMELA o7= sockaddr_in/ sockaddr in
= addrlen:sockaddrDEE

mEY{E
= FEIN0

. SERL-1

e REU R

30

Z listen() BH%%

= int listen(int sockfd, int backloqg)

s FHEB L1z socket ZF 52 T EMREIZT S
» Uiy FOIKE % CLOSED #n 5 LISTEN ~

= backlog [ connect (T2 54 F 2 FDFIBM%
= accept () 25 ET backlog F2—IZ{EH
= accept() L7=MAIZ, WiRiBEE
s Fa—HHihdE. TOERERM

u R L@
= B 0

" I5— -1

a2l

. accept() BEA%

= int accept(int sockfd, struct sockaddr *addr,
socklen t *addrlen)

= listen ¥ 1 —MSIEBEREMUBLT, 75147 EBEZR
M=>HLL Sy bT AR T EHR

= LWL Y T4 AR YTEERAL T —/ \BITOMRIEREL
WMED
s EFEOI—FTI...
= cli = accept( sockid, (struct sockaddr *)&cliaddr, &clilent)

m iR Y
= FLL) LWy T ROYTE
T — -1

IRV

+W1'ite() £k

= ssize t write{int sockfd, const void *buf,
size_t nbyte)
s Y b TAARINTR(P7ANTAARA2V TR IZHLTT—%
FERERAD

n 3R Y il
= & WERAALET -1 X
= i -1
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sock = socket({AF_INET, SOCK_STREAM, @8);
addr.sin_family = AF_INET;
addr.sin_port = htons(12345);
addr.sin_addr.s_addr = INADDR_ANY;

bind(sock, (struct sockaddr *)Baddr, sizeof(addr));
listen(sock, 5);

while (1) {
len = sizeof(client);
cli = accept(sock, (struct sockaddr *)&client, &len});
write(cli, "HELLO¥n™, 7};
close(cli);
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TBELTEREISAT Y FORKSR

mcli = accept(sock, (struct sockaddr *)&client, &len);

e CSTHLWISY RTo AU TS i) BB D

EFIZ. sockaddr inclient [Z1E$AA S

|

= sockaddr_inclient H:EHIZ, BEELTE9547 > FEEF) IZE
TAWRENEHEND
s H—lE, DHEVWTERI954 7V BT AEHERLAIENTEDS

=
E1761

Vi T et

sekiya¥ telnet -4 lecture-server.nc.u-tokyo.ac.jp 12345
Trying 133.11.285.161.
0 ed to lecture-server.nc.u-tokyo

cape character is '~]°.
LLO
Connection closed by foreign host.

m H—/\

sekiya@LECTURE-CLI

accepted connectio y 69 < s port=49381

20130111

"Snyxuse
JoJavyxyy

12/01/04



i ;
daytime server / echo

time daytime

server

echo

client1

client2

A 4

R4 —/(interactive server)

3§74 — {(concurrent server)

R .
J0vyFJ D5aE

Client Server

Connection Established

Data (reques!)

Da
maw 1a (reply)

close() |—
L"ﬂ

11

+/:/7‘m\y#:/'7“0)i%%

Client1 Server Client2

socket()
bind()

listen()
i
cannect() l accept() |
Biock untd

* unth conned [ socketo |
write()iread() :
d{)iwrite()
N [ | -‘“*mu

Blockhuntil connect 4
read(Vwrite() write()read()
close() close()

exit()

+ - R “
H—NTnoszsy

s MEOZEL
= BFFFICHEMODISAT 2 /T HBEETD

s ZEEDAHE
= fork()
= salect()
= thread
= epoll
= kqueue
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I fork5 X

- thread 530

BELLALY
FESHTE

T fork - AR DN B EKED

s YATLO—ILTESOSEEHRT S

s OEBIE, 7T aUNELEEITHBEELIEEN

ﬁffﬂtﬁ&

%7ngz:%

FJ7Oo+zx—5

t

+fork()’£‘ﬁ3‘] W =S —/ DL #E & |'

O o7 LT«RIYTH

95472k

954723 O IRAFEF>TLHIKEE

+fork()z—m W= —/ DL #H |I

O o71LF«RIYTH

DSA4T 1

- D547 MBS TR R

54T A THf= (accept ) 9~ HERI)
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¥ fork() % B LN = — /D 4 l'

accept O o7 LFerROUTS

P224T kI
—‘___

24T b2

H—/ il Taccept()

TS5A4F 2 k3
FoOOERELER

WOV

" fork() & BN = Y —/ A DA A

O 7 (LTARIUTS

>, —si()
SS4T R -

;i —ia |
254F b2

$H 70O+t X (FacceptOHER L 1=

T7ANTARI) T2%#HLS
- - 9S5AF o FEOBRREFIEE SO
DSAF k3

F70+R(Flisten LTS
T7ANTARIYT2EHALS
—FRB{ELEARI a3 ERTHTEVNESD

WI20LN

+ .
fork) & UL\ f=H—/\D T H II
o7 LT1RIUTS
2547k
"' —
95472

FIaEAMNGSATURNLD
Yo TR FERE

224TF 2R3

BIOER IO SA T2 b
SNEREREFLDIITS

010l

+fork()"éﬁl,\f:"j'—/§0){i%ﬂﬁ l'

= 1
accept O Qo7 LF«RINTH

Y—s338)
234T 2k

24T 22

34T 2R3

B2 4T7 MY
IAFERHFHEE. BU
forkOLF7O0EREHRT S

S0
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+
fork()

s BatE-R{ELHENTOEA LS
ATLO—)L

int i, pid;

(1 =0; 1 <2; i+) (
printf(“count\n);

for (L =9; 1 < 2; 1++) {
printf(“count\n™);

pid =0 |

2@ 2. BHt4EBTRESATLD

EIRE Y

s HL7La—F
pid_t pla;
int Iistenfd, connfd;

listenfd = socket( 'H
bind(listenfd, _ );

listen{listenfd, LISTENQ);

S0 T |
connfd = accept({listenid,

if { (pid = fork{) ) == &

T 2 B —DIEY T (forkiE)

m fork() 1I=2LT

S H

| |

close({listenfd); doit (connid);

close{connfd); exit(@);

close(connfd);

#include <umstd h>

pid_t forkivosd)

RYE F70tA450

BI0LRUSFIALRAD PID
IS5 -1

T 2 B —/ D IEYF (threadiE)

= pthread_create()|Z2LVT II

Sinciude <pthread h>

= HJ)a—F

static vold *doit(wold *comnéd)

pthread detach{pthre,
ao_task((int) ¢ int pthread_croate(pihread_t *resinct thread

it} connfd);

NULL)G

const pihread_atir_ *restnct att

voud *{"stan_routine){voed *),

woud “resinct arg)
it main{)

BYM thread SR TAT=S0
thread SERTELLWIITIS—0

int 1 connfd;

pthread t Tid;

socket{-); bind(-);

listen(_);

for (230 (
connfd = accpet{.]} ;

pthread create(ftid, MAL, Kaalt,
{woldjconntd];
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wor
iy 2 =
ZE LY —/\D1EY F (selectii)
s HUTLa—F = select) [ZDLVT
for [ de# ;I « VO SEVSITE ; Ges #Finclude <sys'select h>
jertf3] =
¥ &
] 15tentd) int selaci{int nfds.
d_set “resinct readfds,
< Y rert i#d_set “restnct writefds,
rready « select{manfdel, Braet, WOLL, WAL, NOLL): fd_set “restnict errorfds,
(listenfd, Lrset = . 4
i struct smeval “resinct tmeout)
client]x] = connfs;
¥o 841 {connfd, Ballset); EY§: ready descriptor DEK
for (1% ;1 tw w5 4he ) { IS—OEIZ. -1
14 (FO_ISSET(client[1], Seser) |
n = read(cliont[1], bett, siored(butf);
: write[client{i], buff, n)
]
W21

12/01/04

13



fork EHZTMH T AEYFBABE
ot FIMTZ 50sIHE
select AROHHFE MIEAGEHIZE U NS
o+ AREME
Yy Ry RAYE
nWTWahEF—HIEL
Zithidasizunizs.
MEMRE L GYNS
thread AEYHHFIRA T THAELL
[FEEAEDOOSTHET
BE
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PR P EPTELZR (1)

s [P7 FLARMFOEULZOT, AMAESICIEE L
= 61.121.201.83
= www.u-tokyo.ac.jp
s BEADTLOIEESE?
A =3y FOF TN 5—2 3 VIFIPF FLADKHYIZHE
ARBEFESENTES

+$zh%&m?Fbx(m

23— v b Tli. Domain Name System (DNS) #{#-T
RAFRBEIPT FLAQOHEEREZLTWLS

WOW U-TOKYO.AC.ID I e e S 133.11.114.194
FRA R IP7 KL A

% nslookup www.u-tokyo.ac.jp

Non-authoritative answer:
Name : www.u-tokyo.ac.jp
Address: 133.11.114.194
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+$vh7—77573AT
RARRBFRS

s ZReT FLATREFSISA IS UVEBEE>TIRET S
= gethostbyname ()
» EERMGAN—T FLRAEBRB
= getaddrinfo()
= gethostbyname #RHMICHIR L =B
= ZILFIA oG
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% getaddrinfo()

getaddrinfo( const char *nodenase,
const char *servnaaa,
const struct addrinfo *hints,
struct addrinfo **res);

= 3%
= nodename :iiA F&,
s servname :ifi— @8
e hints : BT IMEODS A THTSE k-,
o o8RG LI-RED addrinfo ) X FAIMENS

n E L@

« RWTHEOES
» XBMTSEO0UNDTIS—a—F

L0

& addrinfotg & (&

KR FE, Y—EAB. addrinfolfiBEEMRAITET L.
addrinfoffiEHFEAAT S
addrinfol &
struct addrinfo
int
int
int
int I* 1 ol for socket */
v kT ELADEZ */

*ai addr; - - R ./

char *ai_canonn
struct addrinfo

201201711

T addrinfols ik

\addrinfo S HIZY A MEEICEoTLS

ai_flags

ai_family
ai_socktype
ai_protocol
ai_addrlen

*ai_addr

*ai_canonnam

aozorn

g getaddrinfo() Z{F>f=H% > 7)a—FK

char *hostname = “www.yahoo.com™;
struct addrinfo hints, *res;
struct in_addr addr;

int err;

memset(Bhints, 6, sizeof(hints));
hints.ai_socktype = SOCK_STREAM;
hints.ai_family = AF_INET;

if ((err = getaddrinfo(hostname, NULL, Shints, &res)) 1= @) {
printf({“error X%d\n", err);
return 1;

}

while (res != NULL){
printf(“ip address : Xs\n", inet_ntop(res-»ai_family,&res->ai_addr,
buf, sizeof(buf) ));
res = res->ai_next;

freeaddrinfo(res);
xmizoin
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" getaddrinfo() E474

sekiya@LECTURE-CLIENT :~/EXAMPLES ./getaddr
ip address : 80.244.171.8
ip address : 136.244.171.8

ip address : 192.244.171.8

ip address : 248.244.171.8
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