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- I5—HIEE. AvtE—TVDRTR
o ERICRYNI—VZEFEO>THRLEZDIE
- Yy —D\YT7
— INTYRFNTFo LN HED
— xinetd D FI

2015-09-29



LY —OF7 ) r—3>

- BIE)Y
client y ., server
process process
7547t
WebJ 57 WebH—/3—
A= HRAES A= —iN—

DAQ &FRAHLYIrx7 J—F7IREDa—IL
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Ethernet Using TCP

t 1——n
Application Protocol A0k
Client ¢ »  Server User
Process
...................... e et s Tu
TCP Protocol Kernel
TCP | +  TCP
osEtvh9d %
! i CETHEESN
]
IP Protocol
Pt P
Ethernet |  Ethernet Protocol | Ethernet
Driver Driver
Ethernet !

H B : Unix Network Programming p. 4
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JBRIJLRAZ Yt

H 8. TCP/IP lllustrated Vol. 1 (15t Edition) p. 10

App

Header App data

Application data

TCP Application data
s H
IP7RL XA eader
vIP TCP
Header Header Application data
Ethernet IP TCP Aoplication data Ethernet
Heac}sr Header Header PP Trailer

(_I\/I/ACTFLZ ]

R—FES.IPZPRLA MACTRLRITIES. BLUE

2015-09-29
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L User
Application
PP Process
TCP Kernel
IP
Ethernet
Driver
Ethernet v
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Multiplexing, DeMultiplexing

Client Client Server Server
Process Proess Process Process
\/ \/ <
TCP TCP
|P IP
Ethernet Ethernet
Driver Driver
Ethernet

2015-09-29
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Ethernet Header/Trailer

T . .
Ethernet Header e Application ET
P Data
Preamble DST SRC FCS
data (46 — 1500
8) 6) (6) ( )| @
Type
Type ©x8000 IPv4 (2)

0x8006 ARP
Ox86DD IPv6
Ox6003 DECnet Phase IV

[t1: datald46 — 1500/ \ A F CRIZRIEDARIZRTEDONEL, O\ EOSLTDOMN?
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IP Header

0 31
A
ver HL | DSField E Total Length
4) | (4) (6) c (16)
|dentification le Fragment Offset
(16) (2) (13)
20/ + TIL Protocol Header Checksum (16)
(8) (8)
Source IP Address
(32)
Destination IP Address
32
| (32)
HL: Header Length (Bi{iL: 32bit word (4bytes)) -
Total Length: AR ZFEE (BHAL: /N(F) || Application
% ping 0x7foe0e01 (IP Address: 32 bit) P =) Data

PING 0x7f000001 (127.0.0.1) 56(84) bytes of data.
64 bytes from 127.0.0.1: icmp_seq=1 ttl=64 time=0.053 ms
64 bytes from 127.0.0.1: icmp_seq=2 ttl=64 time=0.097 ms

64 bytes from 127.0.0.1: icmp_seq=3 ttl=64 time=0.095 ms T I L n h

2015-09-29 9




UDP Header

src port dst port
(16) (16)
length checksum
(16) (16)

length = udp header length + data length (B{iL: /N1 F)
IPAYSICLU T ADHEMNOAREIETE




20/\A

TCP Header

src port dst port
(16) (16)
sequence number
(32)
acknowledgement number
(32)
HL | Unused [C]A[P]R[S]F window
(4) (6) clk|H]T NN (16)
checksum urgent
(16) (16)

HL: Header Length (B{i: 32E v kT —FK (4781 k)




Quiz

o 1GbpsDA—H Yk ETTCPEFE>TT—4
IEZITHEE. IMMEICERE T Reda—Yf
— 7 )= T =23 a2
41—y, ITLU—LDEAIZIT12/N1FD
Inter frame gapMNMEASINS (ZDRT—ER
EIEITHONIELY)




client
process

IP Address. Port

1221681010  102,168,10.2Q)]

~R—k2048 R—k 1025

server
process

IP7RLX: IPfE

R—Fbk:

TCP/UDPJ&

BIEDHFAZEIETE. 585
clientfdl] (192.168.10.10, 24, 192.168.10.20, 1025)
serverfd (192.168.10.20, 1025, 192.168.10.10, 24)

Unix Network Programming p. 3

2015-09-29

13




IP Address. Port.

Multiplexing, DeMultiplexing

192.168.10.10 192.168.10.20
. R—k2048 R—k 1025
client server
process |\ | process
Ethernet
< >
client / \ server
Process process
192.168.10.10 192.168.10.20
R—k2049 R—k 1025

BIEDEFAEIEE. 5855
client (192.168.10.10, 2048, 192.168.10.20,
server (192.168.10.20, 1025, 192.168.10.160,

client (192.168.10.10, 2049, 192.168.10.20,
server (192.168.10.20, 1025, 192.168.10.10,

2015-09-29

1025)
2048)

1025)
2049)
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TCP&EUDP

TCP (Transmission Control Protorol)
- AR AVERE(FY R R L)
- TAREWEIERLGEALREIET D
e BLWTULWEITIIEEET S
— EERTIET—2EREITHFED

UDP (User Datagram Protocol)

— ARV ABBEEREEILET T4
Z1ED)

- T—ARREWE=NEIHL DIEENDBELGSENIE
A—H—HT5

—- EETERO—a rO—)LIZES (T —RE5EIC
FI3EELH D).

2015-09-29

client server

\
—

N

3way handshake
(connection)

da%

ack

/M/

ack

TCP data flow
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Network Application:
Client - Server

Application Protocol

client »  server

YR —0%BELCRIETSTAT T LEEIZEET V94T R
BLUOY—N\—BOBETOrIIIEZEETILENH D,

Unix Network Programming p. 3
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BIETBRIILDPH

e TCP
— SMTP (A—)L)
— HTTP (D)
— EERT—A¥RiX
e UDP
— DNS ((RRAREDSIPTRLAANE AL E)
e TCPADIH—ILINvIHY)
— NTP (BZIH—/\— LR ZI D [EHA)
- )—=F7OrEDa—)LRAA—arkA—)L

2015-09-29
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nc (netcat)

e nc- arbitrary TCP and UDP connections and listens

- BEANZRINT =IO~ BEANTEEEF—HR—F)

- RYNT—=IODoDT—RZFEH N (BELH AR F LEE)
%nc -l 1234

(N THEL TR DImRERH D) % nc 127.0.0.1 1234
Hello, worldéE A A, T A—F—

Hello, world&éR RSN 5

o J—KF7HRETa1—)L 192.168.10.16,. IR—F24MSTCPTT
—AHhK5HELT
— nc 192.168.10.16 24 > datafile ({Z2Z#EH HET7AILANYF AL IRK)
— nc 192.168.10.16 24 | prog_histo (/N4 TTTOYT S L)
— nc 192.168.10.16 24 | tee datafile | prog_histo
— "|" D\ ITF7HA X 64kbytes

2015-09-29 18



SMTP — Simple Mail Transfer Protocol

% nc 130.87.45.5 25

220 mip52.post.kek.jp ESMTP
ehlo myhost.kek.jp
250-mip52.post.kek.jp
256-8BITMIME Hello, world.
250 SIZE 20971520

mail from:<abc@post.kek.jp>

250 sender <abc@post.kek.jp> ok

rcpt to:<xyz@post.kek.jp>

250 recipient <xyz@post.kek.jp> ok

data

354 go ahead

To: xyz@post.kek.jp

From: abc@post.kek.jp

Subject: test mail

Subject: test mail
From: abc@post.kek.jp
To: xyz@post.kek.jp

Hello, world.
250 ok: Message 2419110 accepted

quit
221 mip52.post.kek.jp

2015-09-29 19



HTTP — Hypertext Transfer Protocol

% nc www.kek.jp 80
GET / HTTP/1.1
Host: www.kek.jp

HTTP/1.1 200 OK

Date: Wed, 26 Aug 2015 06:27:48 GMT
Server: Apache/2.2.15 (Red Hat)
Accept-Ranges: bytes
Content-Length: 1603

Connection: close

Content-Type: text/html

<!DOCTYPE HTML PUBLIC "-//W3C//DTD HTML 4.01 Transitional//EN"
"http://www.w3.org/TR/html4/loose.dtd">

<html lang="ja">

<head><meta http-equiv="Content-Type" content="text/html; charset=utf-8">

<meta http-equiv="Content-Script-Type" content="text/javascript">

<meta http-equiv="Content-Style-Type" content="text/css">
(LLTES)

2015-09-29 20



BEJARIILOH: EERS AT L

Client Server

. ME|E(F—REEAE

/uJ_é) %
o R—12 T THARY

Length Request
Length + Dat
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YR T—H N b A —H — (1)

e unsigned char buf
7 kL X &buf[0],
e unsigned char buf

10];

ouf

10

1], buf[2]DIEIZKELTESH

’

write(sockfd, buf, 10);

&9 B Ebuf(0], buf[1], buf[2] .. DIBIZESND,
e read(sockfd, buf, 10);

=T1=lE[Zbuf[0], buf[1], buf[2]IZ#& SN B,

2015-09-29
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2IRT—DINA+F—H —(2)

Ox 01 02 03 04 DIEIZESNTEF=T—42%read(sockfd, buf, 4) THRATZIHEE
TRLR

0x01 0x02 0x03 0x04

buf[@] buf[1] buf[2] buf[3]

intEL TOEER
big endian  0x 01020304 = 16909060
little endian 0x 04030201 = 67305985

kT —D /34 +A—45 —[Lbig endian

2015-09-29
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#include <stdio.h>

int main(int argc, char *argv[])

{
unsigned char buf[4];

unsigned int *int_p; 7L X

unsigned int i;

O0x01 0x02 0x03 0x04
buf[@] = 0x01;

buf[1] = Ox02; buf[@] buf[1l] buf[2] buf[3]

buf[2] = 0x03;
buf[3] = 0x04;

int_p = (unsigned int *) &buf[0];
i = *int_p;

printf("%d¥n", 1i);

return 0;

}

EITHEER . 67305985

2015-09-29 24



Ry T—D N F—5 — (3)

I intAAESWLS BT THAEY —IZ tH 71 (i386)

I A TWSMARSDTOT S L4
u_num.c[0]: Oxbfbfe850 0x04
#include <stdio.h> u_num.c[1]: Oxbfbfe851 Ox03
u_num.c[2]: Oxbfbfe852 0x02
int main(int argc, char *argv[]) u_num.c[3]: Oxbfbfe853 0x01
{ o o
e ) (arm)

union num_tag {
unsigned char c[sizeof(int)]; |u_num.c[O]: Oxbe8d76c4 0x04

unsigned int num; u_num.c[1]: Oxbe8d76c5 0x03
} u_num; u_num.c[2]: Oxbe8d76¢c6 0x02
u_num.c[3]: Oxbe8d76¢c7 0x01

u_num.num = 0x0160203604;

for (i = @0; i < sizeof(int); i++) {
printf("u_num.c[%d]: %p Ox%02x ¥n", i, &u num.c[i], u_num.c[i]);

}

return 0;

2015-09-29 25



FIRT—DINA I —H —(4)

o RAMF—HF —R YN T—IINAF—5 —
— htonl (host to network long)
— htons (host to network short)
— ntohl (network to host long)
— ntohs (network to host short)

2015-09-29
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24 23 16 15 8 7 0

31 2827

> Header

Data

Time wndow
 DESFHEYEL
FITELSNTLDT—4M
EFREIBSIZET LY

. ——

Data length (fEH/ NI MNZRMYHTIEEFEZ D,

FI NAF—F —Z ARG ETHERT 5. RYNT—UNA A —F —TFo1-158E
unsigned char header buf[12];

int *int _p;

int data_length;

// header_buf [ZAYAT—R%ZL b, L iz &data lengthZEY H9 0!
int p = (int *) &header buf[4];

data_length = *int p;

data_length = ntohl(data_length);

2015-09-29 27
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o HIEXN&EE
— TCP/IP (IP7KL R, R—k, TCP)
- 7IUr—arJakall
- RYRT—O NN+ F—F—
o TCPTT—ARZHZLETIZESREEK
— socket(), connect(), read()/write()
e JOJSLEELLZTDRERIDHY ., T —NEE
— Yo ATIR—=DHEHRE
- I5—HIEE. AvtE—TVDRTR
o ERICRYNI—VZEFEO>THRLEZDIE
- Yy —D\YT7
— INTYRFNTFo LN HED
— xinetd D FI
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TCPOSAT b, H—N\—Difh

D24ATF7 2k

socket()

A 4

connect()

H—/\—

socket(),bind(),listen(),
accept()

Bt Rt AL

A

A 4

write()

read()

close()

2015-09-29

JOITAK v
 » read()

‘  write()

WOTRLD M
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IRTINT—DODFHES

¢ 77’(“/0):1)[.

FILE *fp = fopen("filename", "r");
= fread(buf, (size_t) 1, sizeof(buf), fp);

e XYRNT—VDIFE
sockfd = socket(AF_INET, SOCK STREAM, 0);

connect(sockfd, &remote_addr, sizeof(remote addr));
n = read(sockfd, buf, sizeof(buf));

2015-09-29
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socket()

int sockfd;

sockfd
sockfd

o ViryhaiES
o FIEEZIZHIEGLTLVELY
e TCP, UDPDIEEZT S

socket (AF_INET, SOCK STREAM, @); /* TCP */
socket (AF_INET, SOCK DGRAM, @); /* UDP */

2015-09-29
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connect()

struct sockaddr remote_ addr;

connect(sockfd, &remote_addr, remote_addr_len);

e BIEMFICEHRTS
- BREICWELRER: IPPRLA, R—FES
— IP7RL R, iR—hklLsockaddriB & A FE->TIEET S
(CNH—FKXE)
— sockaddriB EANIPTRL A, R—MEHZIIYHTHAE
o BEARAIN—AEERA
e getaddrinfo() D F| FH
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connect()

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

int connect (int sockfd, const struct sockaddr *serv_addr, socklen_t addrlen);

struct sockaddr: ¥8¥RV 4 yb7RL X &K
TELR, R—FDIEREHEINT HIEER

struct sockaddr {

uint8_t sa len;
sa_family t sa_family; [* address family: AF_XXX value */
char sa_data[14]; /[* protocol-specific address

I3
connect() CIXBIEMHEFZIETET S IsockaddrzfE AT 5,

2015-09-29 33




connect()

#include <netinet/in.h>
struct sockaddr_in {

sa_family t sin_family; [* AF_INET */

In_port_t sin_port; [* 16 bit TCP or UDP port number
struct in_addr sin_addr; [* 32 bit IPv4 address */

char sin_zero[8] [* unused */

3
struct in_addr {
In_addr_t s_addr;

I3
Example:

struct sockaddr in servaddr;

char *ip_address ="192.168.0.16"

int port =13; [* daytime */

servaddr . sin_family = AF_INET,;

servaddr . sin_port = htons(port);

inet_pton(AF_INET, ip_address, &servaddr.sin_addr); /* need error check */

2015-09-29



socket() + connect()

struct sockaddr _in servaddr;

int sockfd;
char *1ip_address = "192.168.0.16";
int port = 13; /* daytime */

if ( (sockfd = socket(AF_INET, SOCK_STREAM, 0)) < 0) {
peror("socket");
exit(1);

}

servaddr.sin_family = AF_INET;

servaddr.sin_port = htons(port);

if (inet_pton(AF_INET, ip address, &servaddr.sin_addr) <=0) {
fprintf(stderr, "inet pton error for %s¥n", ip_address);
exit(1);

}

if (connect(sockfd, (struct sockaddr *) &servaddr,
sizeof(servaddr)) < 0) {
perror("connect");

exit(1); RBELDOTEEIIZITHALIZLNEDS

2015-09-29 35



getaddrinfo()

char *host = "192.168.10.16";
char *port_name = "1234";

. IS —NEZLTLVGEDT
int r; CHDFERFTIEEZHTY
struct addrinfo hint, *result;

memset (&hint, @, sizeof(hint)); /* BEEAXRZTHDOHMEAL */

hint.ai family = AF_INET; /* IPv4 */
hint.ai_socktype = SOCK_STREAM; /* TCP */

r = getaddrinfo(host, port name, &hint, &result);
connect(sockfd, result->ai addr, result->ai addrlen);

freeaddrinfo(result);

2015-09-29 36



struct addrinfo {

int ai_flags;

int ai_family;
int ai_socktype;
int ai_protocol;
size t ai_addrlen;
struct sockaddr *ai addr;

char *ai canonname;

struct addrinfo *ali next;

s

2015-09-29



connect tcp()

If ( (sockfd = connect_tcp(ip_address, port)) < 0) {
fprintf("connect error");
exit(1);

}

EEFDIIIFEHTHLILEFENEDLASK(DELNLLY),

2015-09-29
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DAQ-Middleware Sock54 75! Tl

try {
// Create socket and connect to data server.
m_sock = new DAQMW: :Sock();
m_sock->connect(m_srcAddr, m_srcPort);
} catch (DAQMW: :SockException& e) {
std::cerr << "Sock Fatal Error : " << e.what() << std::endl;

fatal _error_report(USER_DEFINED ERROR1, "SOCKET FATAL ERROR");
} catch (...) {

std::cerr << "Sock Fatal Error : Unknown" << std::endl;
fatal _error_report(USER_DEFINED ERROR1, "SOCKET FATAL ERROR");

2015-09-29 39



read()

unsigend char buf[64];
int n;

n = read(sockfd, buf, read_bytes);

* nJLiJT 975\7&(:\57'&( (in)t.&)éif‘f#g

o FO=/INAL DI IRS
n=0: EOF
n<0: T7o—

o YNNI —HMIHE read bytesTIHEL=/ NI GO DL
[IMESLEL (IR KIE(Fread_bytes /N1 F)
- BELESEFELET—2NRTULVELGE

e IBELI-N\AMMIRTHRA-WEEIXZDOLICTOTS A
TEODLENDHD
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/* Read "n" bytes from a descriptor. */
ssize t readn(int fd, void *vptr, size t n)
{

size t nleft;

ssize t nread;

char *ptr;

ptr = vptr;
nleft = n;
while (nleft > @) {
if ( (nread = read(fd, ptr, nleft)) < 0) {
if (errno == EINTR)
nread = 0; /* and call read() again */
else
return(-1);
} else if (nread == 0)
break; /* EOF */

nleft -= nread;
ptr  += nread;

¥

return(n - nleft); /* return >= 0 */

}

2015-09-29 41



write()

unsigned char buf[64];
int n;

n = write(sockfd, buf, write bytes);

o ElTFFNAMMNIRS
° Ii_o)i%é‘j: -1 75‘\5&6

2015-09-29
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©<L

o HIIREI
— TCP/IP (IP7KL R, R—k, TCP)
- 7IUr—arJakall
- RYRT—O NN+ F—F—
o TCPCT—A2%HROETITFESREEK
— socket(), connect(), read()/write()
e JOUSLEELLZTDRERIDHY M., TT7—NEE
— XZATIR—DHEHRS
- I5—HiEE. Avyt—TCDFRTR
o EFIZRYNT—DZFELOTHELEZTDIE
- Yy —TJ 1\ T7
- Ny YT FrLGMALHED
— xinetd D FI

2015-09-29

43



/* sample.c */
int main(int argc, char *argv|[])

{
int sockfd = socket(AF_INET, SOCK STREAM, 0);

return 9;

}

% make sample
cc sample.c -0 sample

sample.c: In function 'main’:

sample.c:4: error: 'AF_INET' undeclared (first use in this function)

sample.c:4: error: (Each undeclared identifier is reported only once

sample.c:4: error: for each function it appears in.)

sample.c:4: error: 'SOCK STREAM' undeclared (first use in this function)
E S

make: *** [sample] Error 1

e AII—FITF7AILDRYLEWN, EQT7AILEATIL—FTNIEKLNDOM?
o IZ—FxvIMEL, THEIIVDIT—IIRH>TLADM?
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7095 LxERDEBRDHY H

e Manual Page (man O<RK)

% man read
BASH _BUILTINS(1) BASH BUILTINS(1)

NAME

bash, :, ., [, alias, bg, bind, break, builtin, caller, cd, command,
compgen, complete, compopt, continue, declare, dirs, disown, echo,
enable, eval, exec, exit, export, false, fc, fg, getopts, hash, help,
history, jobs, kill, let, local, logout, mapfile, popd, printf, pushd,
pwd, read, readonly, return, set, shift, shopt, source, suspend, test,
times, trap, true, type, typeset, ulimit, umask, unalias, unset, wait -
bash built-in commands, see bash(1)

BASH BUILTIN COMMANDS

/usr/share/man/manl/read.1.gz & /usr/share/man/man2/read.2.gzh'$5b, LONEIX
/usr/share/man/manl/read.1.gz®MIE>,
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Manual Pages

o UYL
— 1 (Utility Program)
— 2 (System call)
— 3 (Library)
— 4 (Device)
— 5 (File format)
— 6 (Game)
— 7 (Misc.)
— 8 (Administration)
o ¥ 3 I[dman man $5&TTLS,
— read() DIz E [ man 2 read

2015-09-29
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S475UBM/Y AT La—)L

o VAT LO—)L: h—RILHIR T SHHERE
o J7AIL, LT —2R8&E Tldread(), write()%5&
o COREFELTLUIES

e fopen(), fread(), fgets()E&E XTM4T S EEEL
— FELVPTLKDIC
— INYI 7Y BERED IR L
e MandV U THTLST7AILDIFLEE
_ SOCKET(2): 2: YR TFLa—L
— FOPEN(3): 3: 547 S JBA#L
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Manual Pages

e Header

READ(3P) POSIX Programmer's Manual READ(3P)
READ(2) Linux Programmer's Manual READ(2)

e SYNOPSIS

e DESCRIPTION
e RETURN VALUE
e SEE ALSO

o EXAMPLE

2015-09-29
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% man socket

SOCKET(2) Linux Programmer's Manual SOCKET(2)

NAME
socket - create an endpoint for communication

SYNOPSIS
#include <sys/types.h> [* See NOTES */
#include <sys/socket.h>

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

socket() creates an endpoint for communication and returns a descrip-
tor.

2015-09-29
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Manual Pages({5 &)

READ(2) Linux Programmer's Manual READ(2)
NAME
read - read from a file descriptor

SYNOPSIS
#include <unistd.h>
ssize tread(int fd, void *buf, size t count);

DESCRIPTION
read() attempts to read up to count bytes from file descriptor fd into
the buffer starting at buf.

RETURN VALUE
ERRORS
CONFORMING TO
Svr4, 4.3BSD, POSIX.1-2001.
NOTES

SEE ALSO

2015-09-29
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VAT LO—ILDITS—DOHIE (1)

o I5—MHiE(IWZA
- A—H—(HLH5WIBEH) KN
- IS—HBEEESDUNEITRRTHHBEA, TOTI L
FEIESELDNEIEEN SN,
o KEINDIUATLOA—IIEIT—TE-1%1RT
o KEFZEHerrmollI5—[RERDHESMNEREIMND
— #include <errno.h>
- IT5—WEZLEFIHEEIND, TS—HNEZHHIIEHI
MDerrnoMiEF->TLVD
o FABIS—DHEIMEIT=2TILR—UDERRORSIZEN
THbo
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2015-09-29

man socket TH TL 541 :

RETURN VALUE
On success, a file descriptor for the new socket is returned. On
error, -1 is returned, and errno is set appropriately.

ERRORS
EACCES Permission to create a socket of the specified type and/or pro-
tocol is denied.

EAFNOSUPPORT
The implementation does not support the specified address fam-

ily.
EINVAL Unknown protocol, or protocol family not available.

EMFILE Process file table overflow.

ENFILE The system limit on the total number of open files has been
reached.

ENOBUFS or ENOMEM
Insufficient memory is available. The socket cannot be created
until sufficient resources are freed.

EPROTONOSUPPORT
The protocol type or the specified protocol is not supported
within this domain.

Other errors may be generated by the underlying protocol modules. 5y



fopen() DI (T4 73") %K)

RETURN VALUE

Upon successful completion fopen(), fdopen() and
freopen() return a FILE pointer. Otherwise, NULL is
returned and errno is set to indicate the error.
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VAT LO—=I)ILDITS—DHIE (2)

e errold B A HMFTARBIZIETERINHMY
[Z<LY
e errnoML X FIANLT T HEHEK

— perror()

— err()

int sockfd = socket(AF_INET, SOCK STREAM, 0);
if (sockfd < 0) {

perror("socket error");

exit(1);
}

IS5—RFICIEperror)TEELE=XFS + " &, errmol 239 2 X F 5| M
RRSIND,
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AT LO—ILDIS—DIHIE(3)

#include <err.h>

err(eval, const char *fmt, . . .);
o HEBERYIZIZX perror() + exit(eval)
o fmtIZ(Eprintf()TEITA—TYMEEFZT{HFZAS
e AHMDKRED .. GOIXAERBEBMTHAIZLEZRT  HI:
printf("%d %d¥n", 10, 20);

if (connect(sockfd, result->ai_addr, result-»>ai_addrlen) < 0) {
err(1, "connect for %s port %s", host, port_name);

}

IS5—D5EEIE

sample: connect for localhost port 10: Connection refused
D&IIT TATSLE : fmtTEELEXFS : errno e REMLIZIEH
ZRTLT.RTI 5,
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TCPTconnectd 5% T (1)

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

#include <err.h>

#include <errno.h>
#include <netdb.h>
#include <stdio.h>
#include <stdlib.h>
#include <string.h>

int usage(void)

{

char *msg = "Usage: ./sample remote port";
fprintf(stderr, "%s¥n", msg);

return 0;
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TCPTconnectd 5% T (2)

int main(int argc, char *argv[])
{
char *host;
char *port_name;
int r, sockfd;
struct addrinfo hint, *result;

/* program argument */
if (argc !'= 3) {
usage();
exit (EXIT_FAILURE); /* EXIT_FAILURE == 1 in stdlib.h */

}
host = argv([l];
port name = argv[2];
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TCPTconnectd &F T (3)

/* Create socket */
sockfd = socket(AF_INET, SOCK STREAM, ©);
if (sockfd < 0) {
err(EXIT _FAILURE, "socket()");

¥

/* Prepare addrinfo for IP address and port */

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

hint.ai family = AF_INET;

hint.ai socktype = SOCK_ STREAM;

r = getaddrinfo(host, port name, &hint, &result);

if (r 1= 0) {
fprintf(stderr, "getaddrinfo: %s¥n", gai_ strerror(r));
exit(EXIT_FAILURE);
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TCPTconnect9d A FE T (4)

/* Connect to remote host */
if (connect(sockfd, result-»>ai_addr, result-»>ai_addrlen) < 0) {
err(EXIT_FAILURE, "connect for %s port %s", host, port_name);
}

/* do read/write */

return 9;

2015-09-29 59



connect tcp()

if ((sockfd = connect_tcp(ip_address, port)) < 0) {
fprintf("connect error");
exit(1);

}

EEFRDIINTFEOHTHLILEFENEDLASK(DELNLLY),
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©<L

o HIIREI
— TCP/IP (IP7KL R, R—k, TCP)
- 74— 3>7akall
- RZYNT—O N[+ F—HF —
o TCPCT—A2%HROETITFESREEK
— socket(), connect(), read()/write()
e JOJSLEELLZTDRERIDHY ., T —NEE
— Yo ATIR=DEHRT
- I5—@EE. Aytt—2 DR
o RRICRYNT—VZFEO>THLEZTDIE
- Yy =T\ T7
- NTYrEwTFYLEALHED
— xinetd D FI| FR
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read(). write()

o VI yRIF7AILT4RD) T A% read(), write()
TEHET—ADZE. FENTESH, EEFED
F{EIL:

e read()

—:_1_1‘5——77‘75\190)7-—975\‘/’TJI~I// —J/\y
T7IZADTWNS, TDT—3%HD

e write()

— VbR NI FIZT—REEL BNV T —
ANRIEMFAICELGND,
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application

TCP Input/Output

application buffer application buffer

A

write() read()| user process

TCP

datalink

2015-09-29

: kernel
socket receive

socket send buffer buffer

read()(&socket receive bufferlZ Ao1=T—4%5% L,
write()[&socket send buffer[ZT—4% &<,

write )M A—U L THHEFAICT—ENEIELCEE
RETBHED TIEALY, BlZsocket send bufferlZZE (+71=
I+ (B ElTkernellZBEME),

=R 5t L Tldsocket receive buffer® KESHEREIC
B 47

X M H B : Unix Network Programming p. 58
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VAV AY PN e m Yk
e IWIEDV T YNNYITFDREIZTEIET S

int so_rcvbuf;
socklen_t len;

len = sizeof(so_rcvbuf);
/* LY—T N\ IT7DRESH/
getsockopt(sockfd, SOL_SOCKET, SO RCVBUF, &so rcvbuf, &len);
/¥ BURINYITTFDRES */
getsockopt(sockfd, SOL_SOCKET, SO SNDBUF, &so rcvbuf, &len);

o L —TJ/I\IFIZHAT—R/IN\AL

int nbytes;
nbytes = recv(sockfd, buf, sizeof(buf), MSG_PEEK|MSG_DONTWAIT);

HBHUE
ioctl(sockfd, FIONREAD, &nbytes);
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socket send/receive buffer® K== %

o ZEICEHLTIZLinuxTIZ B EIEAEEREN DS

% cat /proc/sys/net/ipv4/tcp rmem
4096 87380 4194304
=/ME #WHAE &=KIE

# /etc/rc.local HF-YIZELTHL

so_rcvbuf max=$((16*1024*1024)) # 16MB
so_sndbuf _max=$((16*1024*1024)) # 16MB

echo $so_rcvbuf _max > /proc/sys/net/core/wmem_max
echo $so_sndbuf max > /proc/sys/net/core/rmem_max

read min init max < /proc/sys/net/ipv4/tcp_rmem
echo $min $init $so_rcvbuf_max > /proc/sys/net/ipva4/tcp_rmem
read min init max < /proc/sys/net/ipva/tcp_wmem

echo $min $init $so_sndbuf_max > /proc/sys/net/ipva4/tcp_wmem

o setsockopt()ZF{EHETAT ST LNANT
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VL —D I\ D7D RKEZREIZLAHEH
ZEHGAHELEFITOIEEIZIE T IAILMEZRELLTE N ELEEREMN T
ZENHD

AR ETHl %

NO LOGGING

6Go86

Ho LoggingI a J ! ! ! "totai.dat" ]
ysm=x

heee -

88888

40886 -

33333
30686 -

2808 -
DDDDD

Nunber of Aquired Events {k cps)

o
DDDDD

1686 -

Nunber of Generated Events (k cps)

ZEFHAHLTERES 12— ILHSEAHL
BEDA—ILITR—L—b,TT—2%ZE->TLA K5 [Zvh
EOEDA—ILEEL 2, 3, SEMNEETLV T,
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66



T—3%E> T Y —/\—
(BX3 fm)

e xinetd &Y —/\— daytime (port 13). chargen (port 19)
o k7w (Scientific Linux, CentOSDIHH)

— rpm —q xinetd TASTUL\SMEIIEEE

— yum install xinetd TA 2 AF—JL

— /etc/xinetd.d/daytime-stream. /etc/xinetd.d/chargen-stream™

disable = no

[ZZEEE LT service xinetd restart
e nclocalhost 13

I HEHEHBFNRREINS
e nclocalhost 19 TT—2MNT 59 L TTLS
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xinetd M FI| FH

e XinetdZx iR TEJ D& EZEAN ZEH N,

EEITS—HDEFEST ’77L\€—Eﬂfék»‘f~
YD =IO 9 S EDAIEE

@ FEAN

@ FHEHN

@ ZEIS—H N

Unix Network Programming p. 376
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1.

{

/etc/servicesEiRE

xinetd M FI| FH

/home/user/bin/mycmd

mycmd 60000/tcp Z BN #1/bin/sh
2. /etc/xinetd.d/mycmd:
service mycmd

port =
socket_ type =
wait =
user =
server =
disable =

chmod +x mycmd

2015-09-29

60000
stream
no
username

read line
now=$(date)

echo "$now: hello"
echo "user input: $line"

/home/username/bin/mycmd

no

. /home/username/bin/mycmd D FBE

. sudo service xinetd restart
. nc localhost mycmd

% nc localhost 60000

12345 (EAN, D 1ineZE#IZAS)
Mon Aug 31 09:50:28 JST 2015: hello
user input: 12345
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ZEaA L

read(sockfdo, buf_ 0, read byteso);
read(sockfdl, buf_1, read _bytesl);
read(sockfd2, buf_2, read_bytes2);

o sockfdOMread()H ¥ T I HFE TsockfdlDread()IEEITSN
AR

o sockfdl[ZT—AMETINTHsockfdOIZT—RMETULVEIT
#LIEsockfd1IEERDHALY

o BERAIE
— select() AN epoll()

¢ ZHOALOH-=E DA B NILBEEL TN SHEE
-1 so%Iifdi)T: YIEDALYEZEHYH TTHILICHED DL
(29D,
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INS RN R ELER

A—L%t

ISBN4-274-06519-7

<

http://ssl.ohnmsha.co.jp/cgi-bin/menu.cgi?ISBN=4-274-06519-7
BR—IFTHOIEVTITUENEITD LTS,
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SEE (R%RY)

— TCP/IP lllustrated, Volume 1 2nd edition (Fall, Stevens)
e Programming

— Unix Network Programming Volume 1 (3rd edition)
(Stevens, Fenner, Rudoff) (V4w k)

— Unix Network Programming Volume 2 (2nd edition)
(Stevens) (Inter Process Communications)
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A Lintix a el i @ Heanelbook

THE LINUX
PROGRAMMING
INTERFACE

A Linux an d UNIX® System Programming Handbook

MICHAEL KERRISK

SUCHARL KERRISK 3
FAE s &

...........

The Linux Programming Interface BER

Michael Kerrisk LinuxZBJ 322594 3—Tx4 X

No Starch Press Michael Kerrisk Z. F{F /8B8 &R
ISBN 978-1-59327-220-3 ISBN978-4-87311-585-6

1552 pages 1604 R—

pblshedin DCer 2010 o 25w iy os s oBET T EA R T —K

SATS)DEYAEE LU sonameZENZELEN N TLVET,
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o HIIREI
— TCP/IP (IP7KL R, R—k, TCP)
- 74— 3>7akall
- RZYNT—O N[+ F—HF —
o TCPCT—A2%HROETITFESREEK
— socket(), connect(), read()/write()
e JAUTLEELLZDERDHY M., T5—NIE
— Yo ATIR=DEHRT
- I5—@EE. Aytt—2 DR
o RRICRYNT—VZFEO>THLEZTDIE
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