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family : PF_INET

service : SOCK_STREAM

local IP :

local port :

remote IP :

remote port :
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fd=3 (AAHD)
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zE
TCP UDP
IP

TCP/IP | 192.203.144.11 (IP F2)

fd :File Descriptor

sd :Socket Descriptor
IP :Internet Protocol

TCP :Transmission Control Protocol
UDP:User Datagram Protocol




e IP FA
— IP QIO O3S
—~ EXTAEE X
- HEHWHD
— le HIEZ BH

SHX SAEN] M=0l= Ul A2
= ol AlE

— IP HIOIH 130l &2 HIOIHE HASHE M8 OIZMAE 1=

— SAEU9 S @M E AZE0l= Ul A8
— B2 EEWHDE TCPQ UDPIL SAI0 AL JIs
e Well-known X E
— 1023 O[O HHAEEIO AL
— Sd| AIBH= MUIAE A0 0/ XIZEE U= ZEWHD
— 0D ftp, telnet, mail, http S
e /etc/services
— TCP/IPJ} XIQOl= 22 MHIAQ EEHS )} M| M




/etc/services

# service-name port/protocol [aliases ...] [# comment]

tcpmux
tcpmux
rje

rje
echo
echo
discard
discard
systat
systat

daytime
daytime

ftp
telnet
smtp

1/tcp
1/udp
5/tcp
5/udp
7/tcp
7/udp
9/tcp
9/udp
11/tcp
11/udp
13/tcp
13/udp

21/tcp

23/tcp
25/

# TCP port service multiplexer
# TCP port service multiplexer
# Remote Job Entry
# Remote Job Entry

sink null
sink null
users
users

mail




23 A2 HE

- AU AIEZE Al 2 LT HY
— SAM A2 T2EZ(TCP, UDP)
— XRMO IP FA
— XKMO| XEHD
— SHEO 1P FA
— dUY%o XTEHD




29| )&

- A2 TCP/IPOLE YOl MO A2 01
— TCP/IP, YA HIEY T, XxEROX HIEEYA SHIM A2 JIs
— MetA A2 JHA Al T2 EZ2 HIHIE X A0l 0f &

#include <sys/socket.h>
int socket(
int domain, // B2EE Al
int type, // MH|A EiY
int protocol); /1 20 AIESE O=EE
- KNP U= DZES MY 55
PF_INET /1 QIHYW T2 EZ3 M|
PF_INET6 // \1pve T2 EZE HIA|
PF_UNIX /1 YA Ao T2 EZ HIH|
PF_NS // XEROX HIEEH3 ANAHO TZEZF HIA|
PF_PACKET /7 2lSA0A THZ! HHE 100 AL2
- AH|A EIQ

SOCK_STREAM  // TCP A HAA
SOCK_DGRAM // UDP 43 H|HAY
SOCK_RAW // Raw 231, TCP, UDP HIE& HAIXI%1 1P HIES 0|20l T2 1




open_socket.c

- Mgl AAES Eil M A% OATJEHS 20i1H2= 18
— /etc/passwd, /etc/hosts IIAUE Eil MY OAJEHE &
— S 2304 2 A HD E =0l

- xR 1At

// passwd I} &J|

fd1l = open(“/etc/passwd”, O_REONLY, 0); //3
printf(“/etc/passwd’s file descriptor = %d\n”, fdl);

/I AEEH A% A

sd1l = socket(PF_INET, SOCK_STREAM, 0); // 4
printf(stream socket descriptor = %d\n”, sdl);

// HIOIE &Y A3 JHd
sd2 = socket(PF _INET, SOCK_DGRAM, 0); /15
printf(datagram socket descriptor = %d\n”, sd2);

// host I AJ|
fd2 = open(“/etc/hosts”, O _REONLY, 0); // 6
printf(*“/etc/host’s file descriptor = %d\n”, fd2);




22 &9l SHA

e SO NIANIAN JHAE = U= 29| BHA|
— XtHJt 64 &= 1024 SO =2 Hidt
— UNIXOIME <sys/types.h=0ll FD_SETSIZEZ MO|T|(] S
— getdtablesize( )& AI20I0 JH& Jis8 X A2 = =0l J}

T

oir

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

printf(“getdtablesize(0 \ %d\n”, getdtablesize());




HERT Z=J3H0IM =2 AIE0= olld I

/usr/include //stdi.h, stdlib.h ... J|IE&CZ AI20l= 0l M
/usr/include/sys // socket.h, types.h, ipc.h ... A\|AH &3 ol M
/usr/include/netinet // in.h, arp.h, igmp.h, ip.h, tcp.h ... QIEY 243 §j|4 M

— Socket.h0]l &% socket, bind, connect, send, recv®} /XAl
socketaddr & M9|

— manCZ EX SHAO| \|I2HE st0o]

=1

$ man socket
Network Functions socket(3N)

NAME
socket - create an endpoint for communication

SYNOPSIS

cc [flag ... ] file ... -Isocket -Insl [ library ... ]
#include <sys/types.h>
#include <sys/socket.h>

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

DESCRIPTION
socket() creates an endpoint for communication




A 2 XHMl - sockaddr

- SdOIAE = MHO PHIH2A =4S HEHOD| #I0H ALE

— HEHD

struct sockaddr {
u_short sa_family; // address family
char sa_data[14]; /l T4

¥

e sockaddr AI20| Smet

— 14 HIOIEON 1PFA QI REYHSTE 120101 A HU IV E2H™
— sockaddr_in XHIE M Al




sockaddr_in XXl

(=}
[

sockaddr_in

WHWEHEOZ in_addr #ZME A2

struct in_addr {
u_long s_addr;

¥

struct sockaddr_in
short sin_family;

u_short sin_port;

{

struct in_addr sin_addr;

char sin_zero[8];

¥

// 32HIE9] IP FA & HMEOl= A ZHl

/1 FX HAH

// 16H|E9] EEEE

// 32HIE9] IP =

// MMl 3ATIE 16|:||0|__._ AEJT| A8t dummy

sin_family
AF_INET // Ol =4 XA
AF_UNIX /1 RYA A FA4 HU
AF_NS // XEROX F4 M|

PF_INETW}l AF_

INETS B5 2F Z2010] AI2




socket()
socket()

binf() conn‘éct()
listen() -
accept ™ -
J HioIH o
)
send( ‘
recv() «

e

close()
=




2.2 2IHYl =AHEZ

- AFHOIC = XH0l TS WS BEE BA10] =0
— HIOIE &ME& %= EADI 8

e OIHHYl A8 HHEOl= WAIZ10] HZH Uit
— THIo Y, 32HIE 1P F4A, dotted decimal
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- PAE HOIE &M
— AFHII HR HZ2d0l <XIEg HEol= =M
— CPU9 X0 Ut =
e 80x86 : little-endian
e MC68000 : big-endian
— 0l : OXC3E2(AlXI% 50146)9 TAE H|0IE &M Hlu

- HIEH3 HI0IE =M
— HEWZL} IP 49 2 FEE HIOIE HAZE MS0I
— high-order(big-endian) & M

- 80x861 MC680002t9] HIOIH MZ
— HIOIE &=AMJI HHE
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HIOIE =ME& HH= 8=

- 2HI0IEQ 4HI0|E9| &
— Unsigned short integer HEt

htons() : host-to-network HIQ|E HE
ntohs() : network-to-hot H}Q|E B &l

— Unsigned long integer gt

htonl() : host-to-network H}0]

E Hgt
ntohl() : network-to-host HI0|E gt

- UIERd= 30| M0l htons() &S AIE0I0 UIERT HI0IE =ME
HH3 1, BHHE HIERITE FH =48 <XI= ntohs() & AE0IH A
E HIOIE AT B




byte order.c (1)

- ZAE HOIE =AM UEXHT HIOIE =ME &2lol= =]

— getservbyname() A|AH!I 2 Al

pmyservent = getservbyname(“echo”, “udp”);

— servent 2XHl

struct servent {

char *s_name; // MHIA 018

char **s_aliases; // B =5

int s_port; // BE

char *s_proto; /I DEEZE
¥

— Servent XM= HIEYTZE U2 HH)|TZ SAE 310()| &=
Ol|™ SAE HIOIE &M HSAH =2




byte order.c (2)

=8 It

struct servent *servent;
servent = getservbyname(*echo”,

if (servent == NULL) {
printf(“MH|A HY
exit(0);

by

printf(“*UDP (fld EEWHD (TAE &=Al)

printf(“UDP (|3 EEWHS(HIE/NT =A) :
- %d\n”

“udp”);

HE Y= £+ 8S\n\n");

%d\n”, servent->s_port);
, ntohs(servent->s_port));

- A 2

AHIX

// M OO FZAIAHX
$ byte_order
UDP (fild ZEHZUIEST =A) : 7

UDP (I EEYZ(RAE &A) : 7

——l_

O| sparc system

// °1¥ 80x86 HIE PC

$ byte_order

UDP Ol ZEEHZ(HIEAHT =Al) : 1792
UDP (fl3 XEEWHS(SAE &=M) : 7

——l_

#0x0007

#0x0700




- IP FAE THY YiYil dotted deciamal HAlOZ HH
— dotted decimal2 15J12| EZXIZ & AEY HTE AIE

— ——

- F4 BEHO| AT el gt

— OoO'T

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

const char *inet_ntop(int af, const void *src, char *dst, size t cnt);
int inet_pton(int af, const char *src, void *dst);




ascii_lIp.c

« dotted decimal BHO| =AE 4 HIOIE9] IP FA=E
- H3I=l 4 HIQ|E9] IPE dotted decimal BEOZ =
e« EQ AL

inet_pton(AF_INET, argv[1l], &inaddr.s_addr);
printf(“inet_pton(%s) = 0x%X\n”, argv[1], inaddr.s_addr);

= a3
="
= |
|

inet_ntop(AF_INET, &inaddr.s_addr, buf, sizeof(buf));
printf(“inet_ntop(0x%X) = %s\n”, inaddr.s_addr, buf);

- Ao =0

$ ascii_ip 210.15.36.231
* Q&8 dotted decimal IP F4 : 210.15.36.231
inet_pton(210.115.36.231) = OxE72473D2
inet_ntop(OXE72473D2) = 210.115.36.231




e DNS(Domain Name Service)
~ THO HACZRH 1P FAE Wt
— IP FAZREH THY HYS B2t
- EHQ FA WY S

#include <netdb.h>
struct hostent *gethostbyname(const char *hname);
struct hostent *gethostbyaddr(const char *in_addr, int len, int family);




e gethostbyname()
— hname(il HZ20l= @A EQ| MY E hostent /1 XM EOIHE
e gethostbyaddr()
— in_addr, 20|, F4& EIACZTH hostent 2 XK EOIH Hi

e hostent XM

di

[ B

2

struct hostent {
char* h_name;
char** h_aliases;
int h_addrtype;
int h_length;
char** h_addr_list;

¥

#define h_addr h_addr_list[O]

// SAE (|

// SAE WA

/] DAE FA0| E8
/1 =49 3T

// 1P =4 PlAE

// R HI(HE) =4




get hostent.c := HHO} SAE (IE, AMIH,

dotted decimal =4

« A% - get hosttent www.kangwon.ac.kr

- =@ FC

hp = gethostbyname(argv[1]);

if (hp == NULL) {
printf(*gethostbyname fail\n”);
exit(0);

by

printf(“@AE 0|& : %s\n”, hp-=hname);
printf(“*@AE FAEIR HP : o%6d\n”, hp->h_addrtype);
printf(“@AE FA9| HO| : %d\n”, hp->h_length);

for(i=0; hp-=>h_addr_list[i]; i++) {
memcpy(&in.s_addr, hp->h_addr_list[i], sizeof(in.s_addr));
inet_ntop(AF_INET, &in, buf, sizeof(buf));
printf(“IPFEA(%dHI) : %s\n”, i+1, buff);

by

for (i=0; hp->h_aliases][i], i++)
printf(“@AE BM(o6d HI) : %s”, i+1, hp->h_aliases[i]);




get _host byaddr.c

- Dotted decimal& 2IXI= 20} =M 2l OIS S 21HH0 =
e &l% - get host byaddr 211.32.119.151, &8 : yahoo.co.kr
- FR IAE

inet_pton(AF_INET, argv[1], &in.s_addr);
myhost = gethostbyaddr((char *)&(in.s_addr), sizeof(in.s_addr), AF_INET);

iIf (myhost == NULL) {
printf(“Error at gethostbyaddr()\n”);
exit(0);

by

printf(“@AE 0|& : %s\n”, myhost->h_name);
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- TCP 2dI0|¢E TZ]a0| XtM X}
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socket()

'

sockaddr_in |4

v

connect()

v

send()

recv()

MUz H&E 2+

HIOlY S+




socket(), A3 JHA

- TCP, UDP AME MEH
— TCP : SOCK_STREAM
— UDP : SOCK_DGRAM

- socket() BF Al AMHS F[E N

S o=z
esocket() «
cl8
BE |
AUANHD
|
> OR-=135;
A
@ XHI9l 1P FA @® MW 1P FA OIE{HI O] A&
® X XE HY | 6 oW XE HD
TCP/IP

HEA3




e connect() : At HAL|H 02 i

int connect (

int s, // M QL HELE AP
const struct sockaddr *addr, /7 AHE MBHO| AHFA XA
int addrlen); // XM *addr9] 37|

0l0

g D= JH(EU0AE

socket()
connect() e«

B
»
£
o
A

A3
OIEHOIA | | @ X
® X

HEAT




s 2™
int send(int s, char *buf, | buf MSE HO0IEHI HEE HIH
int length, int flags); length bufO] 3|
flags HS 0
int write(int s, S LAY
const void* buf, buf HM&8 HIOIE I H&EE HIH
int length); length | buf@] Z0|
S AAHD
int recv(int s, char* buf, | buf T8 HI0IHE HEE HIH
int length, ing flags); length bufo] Z10|
flags HS 0
_ _ _ s LW
int read(int s, vold= buf, - 24 BIOIEIE HEE HH
int length);
length | bug®| Z0|




close(), 23 )|

- ANO| AIRE EB

« close()= MW, F20IAHEN HHIB0l 2= IS
e close()E& &8 AI™0IAMO] SAHIH

— OIX MSEX ¢ HolH= 25 M

=
— dE32 H0IH=E 25 HEE 2 HE
3|

A SH& HE0AH 0IME HIOIHE 25 Hdid S=

oy
H o
re
iy
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mydaytime.c

- =9 ACS
struct sockaddr_in servaddr; /1 N A3 XA
s = socket(PF_INET, SOCK_STREAM, 0); ES D
bzero((char *)servaddr, sizeof(servaddr)) /1 MW 22 X[ ED|39}
servaddr.sin_family = AF_INET; /1 =2 HA
inet_pton(AF_INET, argv[1], &servaddr.sin_addr); // 32H|E IPFTAE HEl
servaddr.sin_port = htons(13); // daytime AJHIA port
connect(s, (struct sockaddr *)&servaddr, sizeof(servaddr));
n = read(s, buf, sizeof(buf)); // HIALX] =241

e ZN0H QI L

— ¢‘2§ : mydaytime 211.221.225.175
— &1} : Mon Feb 26 11:00:21 2007




tcp_echocli.c

- =Q FC

servaddr.sin_port = htons(7); // echo MH|A port
fgets(buf, sizeof(buf), stdin) ; // echo HIAIX] &

Write(s, buf, strlen(buf)); // echo AIH=Z HIAIX] 2

- A gz
— &% - tcp_echocli 127.0.0.1
— &l
Q™ : abcdefg
4l : abcdefg




- SJOIANENME ZE HTE A|AHI(Q] o= HA
— TCP A3 : connect() @=0] A2%t F A
— UDP A : A W sendto(0 &) 43¢ 2 U

HU

13

e TCPQ} UDP 2Z|0|E HE H HAHE &E0IPl= T
EHD

— getsockname() &+E AI20101 AIARIO0] HHAEDH IE

[

- Aoy o A

— &% - port_number

— ai}
AEHY AU TEMHS = 58895
HOIE O A HEWHS = 32771

ng

agt




2.4 TCP M| E= ]

- MUIA Q30| SUHL= =M=Z AdOl=(iterative)
TCP AIHHEZ 3 XtAM A}




Interative, T

socket

bind(

listen(




: SOCK_STREAM

> SOCK_DGRAM

A




int bind(

int s, // AN HD
struct sockaddr *addr, // MW XIMO| AHFEA XM HEOIH
int len); // =addr MO 37|

s = socket(PF_INET, SOCK_SREAM, 0);

struct sockaddr_in servaddr;

servaddr.sin_family = AF_INET;

// multihomed host® B 9|9 Ip FAE 2= 2= HI0OIHOAHO =412 90|
servaddr.sin_addr.s_addr = htonl(INADDR _ANY);

inet_pton(AF_INET, “203.252.65.3”, &servaddr.sin_addr);
servaddr.sin_port = htons(SERV_PORT);

bind(s, (struct sockaddr *)&servaddr, sizeof(servaddr));




2

iy

S8 TZJH(MHD)

socket()

e bind()

'

HEN3

o>
opt

H0l 2




- SdO0IUEQ HE Q *% OIS 011 100 AHE

_ SEX A% : QA

=2
=
_AEXN A - A g:g

- listen()2 01200 =
— socket()0fl 2J0H Jlc'>'“E|

M4 &

OIEOI" MtH_I A

A
int listen(
int s, [/ 2AHD
int backlog); /1 HEE J|Udl= S20IAHE9 X +




- Sd0|AUEQ AAE HAS A= 2HOIS0]17] |0 AL
int accept (

int s, // AAHD

struct sockaddr *addr, /A8 QEE Bt 220|HEO] AMFA AXH|

int *addrlen); // *addr XMl 3710°] E2IH
- i

— d& : 55 S20[AUEQAQ SAU AI2E MES AU HD S Hig
Al : -1 Hist

e SA0IAHEI} connect)& @&EA| TCPY| 3-way HEHI0IT S&
— Zd0[AHE : MHZE SYNX)E S
— MH : E20IAEZ ACK(X+1), SYN(Y)
— 2dI0IYE : MHZE ACK(Y+1)E NMS

Ms




accept() @A &

EE T20H
= S‘:'Ehet{}
bind()
listan()
accept()»
| |
- W22
amwe || ARG |
| |
nIEZ2ES
S @ AHE P =4
@R ZEWS | @ HHY EEWE [

TCPAP

UIESH3




TCP 0|3 MHE=Z=]& : tcp _echoserv.c

- =Q FC

if ((listen_sock = socket(PF_INET, SOCK_STREAM, 0)) <0) {
perror(*socket fail”); exit(0);

}

bzero((char *)&servaddr, sizeof(servaddr));
servaddr.sin_family = AF_INET;
servaddr.sin_addr.s_addr(htonl(INADDR_ANY);
servaddr.sin_port = htons(atoi(argv(i]));

if (bind(listen_sock, (struct sockaddr *)&servaddr, sizeof(servaddr)) < 0) {
perror(“bind fail”); exit(0);
by

listen(listen_sock, 5);

while(1) {
accp_sock = accept(listen_sock, (struct sockaddr *)&cliaddr, &addrlent);
if (accp_sock < 0) { perror(“accept fail”); exit(0); }

}...




UDP X )&

- TCPR 2d & H & SAHIT ALBEIX| B2
- HIHEZ 2%
— connect() A|IAHI 22 AI2E EQJI 812
— A IHY 2 HIZ AL HOIEE 354
M H =cl0|E
socket() socket()
bind()
J HiOlg S+ v
recvirom() « sendto()
sendto() »recvifrom()
=8
4/:/ close()




HIOIHE S+
— 2t HIOIE|IMOICE SHXIO| IPEAQ EEMSI| ZO0O0F &

= d o Xt
s 2™
buf dSe HOEI HEE HIH
int sendto(int s, char* buf, length buf HIHC] 37|
int length, int flags, =
sockaddr™> to, int tolen) flags 280
to S0 AUFA AXH
tolen to HIHO| 37|
s AP
buf T4 HI0IHSE MEE HIH
int recvfrom(int s, char* buf, length buf H{IHO| Z0]
int length, int flags,
sockaddr* from, int* fromlen) | flags 280
from A0 AAMFEA XM
fromlen | from HIHO| Z0]




udp (i3 2210|S - udp_echocli.c

- =Q [C
— tcp_echocli.cllA HAE=E B2

I
I'-I

socket(PF_INET, SOCK_DGRAM, 0);

sendto(s, buf, strlen(buf), O, (struct sockaddr *)&servaddr, addrlen);
recvfrom(s, buf, MAXLINE, O, (struct sockaddr *)&servaddr, &addrlen);




udp 0l M E=1& : udp_echoserv.c

e Bt (0| sendto()E E UM HHY2 HITA| recvfrom()E 2
=01 A0 &
- FQRAE

if ((s = socket(PF_INET< SOCK _DGRAM, 0)) <0) {
perror(“socket fail”); exit(0); }

while(1) {
nbyte = recvfrom(s, buf, MAXLINE, O, (struct sockaddr *)&cliaddr, &addrlen);

iIf (sendto(s, buf, nbyte, 0, (struct sockaddr *)&cliaddr, addrlen) < 0) {
perror(“sendto fail”); exit(1); }
s




Connected UDP

- UDP A3
— sendto()Z WI0IEIS M&0H= &2t A3 HL0| WEHOZ 6E
- UDP 2US SWHM M=k ZdE /0 A2 Jis
— HE2 oIz Y2 AAFAQ% UDP 2AUE HEEHCE HEAN S
— TCPQ} #0] 3-way HEH0|1T HEAHO| 0IFUHXIX| &3

— connect() &+8 $&

— sendOU recv() € AI20H0F &
- FAAZ
— EZ2EH IP FAE 2%UXIE FUHE connectOMIA] Oid])F ZA0LX] &S
e 3-way SHEHI0ITVt =HEIX| %] LS
— read(), recv() &IAI0 Ollc])t S4H
— A&EE uDpPY UFE S SUE connectOE WA Jis
- CGIZE UDP AIE E&8
— sin_family = AF_UNSPECZE &X0t1l connect() @&

o




