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FRIET
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o HIIRANGE
— TCP/IP (IP7FL X, 7R—Fk. TCP)
- 72Yr—3>r7Okall
— RYRT =N A —F —

e TCPTCT—AR%H:T> = CIZ{ESREE

— socket(), connect(), read()/write()
o« JOUSLEELLZTDEMDHY L. T5—NIE
— YZaATIR—=DEHARH
- IS—HEE. AvytE—P DR
o ERICHRYNT—VZFEOTHULETDIEE
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o HItE XN
— TCP/IP (IP7KL R, 7R—Fk. TCP)
- 72— 7Oakall
— YR T =GN b —H —
e TCPTCT—AR%H:T> F TIZEHREAK

— socket(), connect(), read()/write()
o JOUTLEE(LETDFERDHY L, T5—UIE
— XZaATILR—DDFHEHA
- IS—HEE. AvytE—P DR
* B%g( YR — 7’&1%’)—6:»{; EENEE
- Ik —J I\ T7
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ﬁlj
—
lifr

. )*
client ; =027 . server

Process process

54T

WebJ'5# (IE, Edge, WebH—/3—
Firefox, Chrome %:&) (apache, nginx7&)
A—ILERAHES A=Y —/\—

DAQ FZHEAHLY DT J—K7orED2—IL

Unix Network Programming p. 3
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Ethernet Using TCP

t 1—o—nt
Application Protocol HADRE
Client - »  Server User
Process
...................... oo SR (NN M,
TCP Protocol Kernel
TCP + TCP
0SExtvhd 5
| 1 _ETEESN
]
IP Protocol
P 1P
Ethernet |  Ethernet Protocol | Ethernet
Driver Driver
Ethernet }

H B : Unix Network Programming p. 4
2019-09-25 6



J0kR3)L ARy BT

H #: TCP/IP lllustrated Vol. 1 (1st Edition) p. 10

4
A
App
Header App data
o User
Application
Process
A
Application data v b
TCP Kernel
TCP Application data |
. 4
IP7RL R || Header
IP
\/ A
P TCP Application data
Header | Header PP Y
Ethernet
Driver
A
Ethernet IP TCP Application data Ethernet v
Heac/lsr Header Header Trailer Ethernet v

[JMACTPI/X ]

R—FEE. . IPZPRLA MACTRLRITIIEE. BLUKRE
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Ethernet Header/Trailer

T . .
Ethernet Header F', C Application ET
P Data
Preamble DST SRC FCS
data (46 — 1500
(8) © | ® ( )| @
Type
Type 0x8000 IPv4 (2)

Ox8006 ARP

Ox8808 Pause

Oox86DD IPv6

O0x6003 DEChet Phase IV
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Ethernet

o RHIPR
— 1000BaseT /1 —H RV bR/ yvF r—TJ )L E iz
TIF100m

- LAY FTOHIRIEEHR EIXESIZIEZL
« HEYZLEZ DD

e EthernetIS\DPEBEBLEZ LI ENHS
- MACZRL RSN D TR ADNINE
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IP Header

%) 31
A
ver HL | DSField E Total Length
4) | () ©) |- (16)
|dentification le Fragment Offset
(16) @ (13)
20/\ 1+ -g)l' Prczt8c;col Header Checksum (16)
Source IP Address
(32)
Destination IP Address
| (32)

HL: Header Length (Bi{if: 32bit word (4bytes))
Total Length: NyAZEEL (BhL: /3 F)

% ping 0x7f000001 (IP Address: 32 bit)

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

2019-09-25
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Application
Data

< Total Length




IP

o ELETELELIIZHHT=
o PCTEKRYrT—4-705 5 LIZLEATIEAEL
o BN/ N\ YR IFTAHLLADNDE

« HFEALEDTOLRIZREITHED ML TEH4LHA
NILE

JOtR1-—2 JOotR2—1

PC1 PC 2
JOot+x1—1 k / JAt+X2—1

——
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UDP Header

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

length = udp header length + data length (B4iL: /N1 R)
IPAYFIZLU T AN HEMOREIEFE




20/\A bk

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) ol fr|Tn]n (16)
checksum urgent
(16) (16)

HL: Header Length (B{i: 32E v —F (4781 F))




client
process

IP Address. Port

«1922.108.10.10  192,168.10.2Q

~R—k2048 R—k 1025

server
process

IP7PRKLX: IPE

h—b:

TCP/UDPJE

BIEDEFHZEIETE . Bk
clientfd] (192.168.10.10, 24, 192.168.10.20, 1025)
serverfi] (192.168.10.20, 1025, 192.168.10.10, 24)

Unix Network Programming p. 3

2019-09-25
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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—Hk2049 R—k 1025

BISDEFAEIEE. 5855
client (192.168.10.10, 2048, 192.168.10.20, 1025)
server (192.168.10.20, 1025, 192.168.10.10, 2048)

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

2019-09-25 15



TCPEUDP
client server
e TCP (Transmission Control Protorol) \

- aRH AU RAEE(ET RIS ERET)

P ARELARRLEASEET S —
e EBLVTWWEFNIEETET S N
- EEBRTIIT—2EEIZFES 3way handshake
(connection)
e UDP (User Datagram Protocol) da‘%
- ARV IVLARBEEREELET T4 ack
%ﬁé) dat
- FARRLENESADERBSABELLENE
1—F—h175 ack
- ERTEHRO—aYA—JLIZES (T —RERE(C TCP data flow 4l
FEOEELH D),

2019-09-25 16



Network Application:
Client - Server

Application Protocol

client Y server

2R I—0EBLCRIET HTOTSLEEIZEFET V47U
BLVY—N—HDORETOILERETIRLENDH S,

Unix Network Programming p. 3
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B{E7Ara)LDF

e TCP
— SMTP (A—JL)
— HTTP (D7)
- EERT—AERE
e UDP
— DNS ((RARE D BIPPRL AANEHLE)
e TCPADTA—ILIN\VIHY)
— NTP (B Zl| H—/\— B ZI D [ HA)
—)—K 7O EY1—)LRAO—arkO—)L

2019-09-25
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nc (netcat)

e nc - arbitrary TCP and UDP connections and listens

- BEANZRINT =IO~ BEANTEEEF—HR—F)

- FYRT—=IDoDT—R%FREL N (BELHAHITRF LE @)
%nc -l 1234

(CNTHEHFEL TR DImERH L) % nc 127.0.0.1 1234
Hello, worldbE AR, T3 —F—

Hello, worldéRRrEN S

o J—FF7HrETDa1—)L 192.168.10.16, IR— k24N STCPTT
—AhKHELT
— nc 192.168.10.16 24 > datafile (ZBZ#EH HET7AILANYF AL IK)
— nc 192.168.10.16 24 | prog_histo (/N T TT AT T L)
— nc 192.168.10.16 24 | tee datafile | prog_histo
— "|" DNy I 7P A X 64kbytes

2019-09-25 19



BEJARIILOH: EES AT L

Client Server

« BFIR(T—RZEAL

/\JL%)) %
o IR—1J2%Y TEeHHY

Length Request
Length + Dat

2019-09-25 .




RN T—DINA A —5— (1)

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

10];

ouf

10

1], buf[2]DIEIZKELTES

’

write(sockfd, buf, 10);

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

=7-E[Zbuf[0], buf[1], buf[2]IZH&FAS N5,

2019-09-25
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YR T—DI\( N —5F —(2)

Ox 01 02 03 04 DJRIZESNTEI=T—H%read(sockfd, buf, 4) THRATZIEE
TRLR

0x01 0x02 0x03 0x04

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

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

YT —D/3A A —4 —[Lbig endian

2019-09-25

22



#include <stdio.h>

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

{
unsigned char buf[4];

unsigned int *int_p; 7L R

unsigned int 1i;

Ox01 0x02 0x03 0x04
buf[@] = 0x01;

buf[1] = Ox02; buf[@] buf[1l] buf[2] buf[3]
buf[2] = 0x03;
buf[3] = ox04;

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

printf("%d\n", 1i);

return 9;

}

E{THER: 67305985

2019-09-25 23



2y T =D N A —5— (3)

I inthAESLSBEFE THAEY —IZ tH 77 (i386)

I ADTWBSMEANETAT I L
u_num.c[0]: Oxbfbfe850 0x04
#include <stdio.h> U_num.C[l]: Oxbfbfe851 0x03
u_num.c[2]: Oxbfbfe852 0x02
int main(int argc, char *argv[]) u_num.c[3]: Oxbfbfe853 Ox01
{ . .
e H 5 (arm)

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

unsigned int num; u_num.c[1]: Oxbe8d76c5 0x03
} u_num; u_num.c[2]: Oxbe8d76c6 0x02
u_num.c[3]: Oxbe8d76¢7 0x01

Uu_num.num = 0x01020304;

for (i = @; 1 < sizeof(int); i++) {
printf("u_num.c[%d]: %p Ox%02x \n", i, &u _num.c[i], u num.c[i]);

}

return 0;

2019-09-25 24



2RI —9\f A —5F —(4)

¢ RAMF—F —oR YT =N+ —5F —
Pk dES b
— htonl (host to network long)
— htons (host to network short)

— ntohl (network to host long)
— ntohs (network to host short)

2019-09-25
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24 23 1615 8 7 0

31 2827

> Header

Data

Time wndow
 DESFEHEYEL
HITELNTLSDT—4EM
BRIz E L

- ——

Data length ((E8/N\IMNZRYHTIEFER D,

FI NAF—F —Z/RGETHERT 5. RYNT—UNA A —F —TFo1-15E
unsigned char header_buf[12];

int *int _p;

int data_length;

// header_buf [IAYAT—a%FL N5, L\LT=&H&data lengthZERY H 9 LR
int_ p = (int *) &header_buf[4];

data_length = *int _p;

data_length = ntohl(data_length);

2019-09-25 26



©<L

o HITERNEH
— TCP/IP (IP7FL X, 7R—Fk. TCP)
- 77— 3>7aralb
— RYRT—D I A —H —
o TCPTCT—ARZHFLETIZFESREEK
— socket(), connect(), read()/write()
e JNJSLEELLZDREIMMDHY M. T5—NIE
— RZaATILR—=LDEHRS
- IZ—HiRE. AvtE—T DR
° B%g( YR — 7’&1%’)—6:»{; EENEE
- Ik —J I\ T7
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IRTINT—DDFZHES

¢ 77’()1/0):1%

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

o AYNIT—DUDEGE
sockfd = Socket(AF_INET, SOCK_STREAM, @);

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

2019-09-25
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socket()

int sockfd;

sockfd
sockfd

o ViybZiES

o FIEZITHEEHEL TULVALY
e TCP, UDPDIEEZT S

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

2019-09-25
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connect()

struct sockaddr remote_ addr;

connect(sockfd, &remote addr, remote addr _len);

e BIEMFICHERT S
- BEGICWELRER: IPPRLR . R—FEE
— IP7RL R, IR—kldsockaddriE & A E{E>TIEET S
(CNHN—FKXE)
— sockaddriEE{RANIPTRL R, IR—MNEHREFINY K TH AL
o BEEARAN—ABEEKA
e getaddrinfo() M F|

2019-09-25 30



connect()

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

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

struct sockaddr: ¥8¥V vy RL A& K
TEL R, R—FDIEHREIE T D EAF
(IPv4, IPV6ZF DD T7RLAAKRTHFEZDELSID)

connect) CIXBIEMFZEIEET -0 IZsockaddrzfEAT 5,

2019-09-25 31




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 */

I3
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 */

2019-09-25



socket() + connect()

struct sockaddr_in servaddr;

int sockfd;
char *ip_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(1l);

}

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

exit(1); EBEANTEEIHITALINESS

2019-09-25 33



getaddrinfo()

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

. IS —WEZLTLVEDT
int r; CHDFEFETIEEZHTTY
struct addrinfo hint, *result;

memset(&hint, 0, sizeof(hint)); /* BEARZTHOIHIE */

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);

2019-09-25 34



connect tcp()

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

}

EEFDIIINTFEOTHLILEFENEDLASK(DELNALY),
IMNE R TE>TELTLDED

https://github.com/h-sendai/socketkit
B RAEO TR AV HYFETA

2019-09-25
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https://github.com/h-sendai/socketkit

DAQ-Middleware Socko4 7 5"') 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");

2019-09-25 36



read()

unsigend char buf[64];
int n;

n = read(sockfd, buf, read_bytes);

o LT —AMNLGWGEEICITFEOHSIETHED

o FHOT=-IN\AFHIRS
n=0: EOF
n<0: T7J—

o RYNT—HMIEE read bytesTIHEEL=/ NI GO DL
[IMESLLY (R K{ElLread bytes /N1 1)
— BELESEFEET 2N TULELGE

o BELI=NAMMUW T HRA-WMEEIEZEDLIIZTOTSLA
TEOMBENDHD,
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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;
nhleft = 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 */

}

2019-09-25 38



write()

unsigned char buf[64];
int n;

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

o Elff=/AFHHIRS
° Ia_d)%éli -1 75‘\;@%

2019-09-25
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©<L

o HIIRANGE
— TCP/IP (IP7FL X, 7R—Fk. TCP)
- 7)—3>7akall
— RYRT =N A —F —

e TCPTCT—AR%H:T> = CIZ{ESREE

— socket(), connect(), read()/write()
o TAJVSLEECLZDFEHRDHY M, T5—NHE
— XZaAT7IR—=DDHEHA A
- IS—IRE. AvtE—T DR
o ERICHRYNT—VZFEOTHULETDIEE
- Ik —J I\ T7
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/* 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)
k

make: *** [sample] Error 1

c AIIL—RITFAILDEEYEGEWN EDT7AILEATIL—FTRIERLNDOMN?
s TT—FIYINEL, TEHESLVWDIT—HRH-TLLDM?
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7095 LxERDEmRDHY H

e Manual Page (man A< >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'$h5b. LDORAEIL
/usr/share/man/manl/read.1.gz®MIE>,

2019-09-25
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Manual Pages

o O3
— 1 (Utility Program)
— 2 (System call)
— 3 (Library)
— 4 (Device)
— 5 (File format)
— 6 (Game)
— 7 (Misc.)
— 8 (Administration)
e 493 [Eman man 95&TTLS,
— read () MiZE L man 2 read

2019-09-25
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A7 3VEAR/ AT L=

o VATLO—IL: A—RILHVRIL T S HERE
o J7AIL, 2RI —YBE Tldread(), write()7&&
e COBELTLUIEES

e fopen(), fread(), fgets()E&E XTM4 T3 EEHER
— ELOTULVKDIC
— INYI 7T BERED IR
e ManAY U FTHTLSI7MILDELEE
— SOCKET(2): 2: v ATL3a—)L
— FOPEN(3):3: 247 5%k
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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

2019-09-25
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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.n>

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

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

2019-09-25
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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 t read(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

2019-09-25
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DARATLO—ILDITS—DOHIE (1)

To5—DiR LA

- A—HF—(HHNEBER) HNRD

- IS5—HEEEEDNEB (TR THHBH., 7055 L
IEILESELDNELWMGENZLY,

RESD DU AT LA—)LIEITS—T=L -1 7R

o KIFZEHermollIT7—[RRNHESMNHREIND

— #include <errno.h>

- IT5—MEZEFITHEEINDS, T5—NEZHHIIEHI
DerrmnoMiZ->TLVS

o FALRIS—MBHAIMNEIT=TILR—DERRORSIZEY
Thbd,

2019-09-25 48




2019-09-25

man socketTH TL 54l

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. 49



fopen() DI (T4 3')EE%R)

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.

2019-09-25 50



VAT LO—ILDITS5—DHE (2)

e errnold B A FETARBIZIEERINHMY
[Z<LY
o errnoML X FIATIRT HEHEK

— perror()

— err()

int sockfd = socket(AF_INET, SOCK_STREAM, ©);
if (sockfd < @) {

perror("socket error");

exit(1l);
}

T5—BFIC(Eperror()THRELIZXFS + " " & ermolxt it d X FFIH
Rnsnd,

2019-09-25 51



AT LO—I)LDIS—DIEIE(3)

#include <err.h>

err(eval, const char *fmt, . . .);

FERERIIZ(T perror() + exit(eval)

fmtIZIEprintf() TESIT+—IYMNEEFZEZS
BE#MOZELN .. GOIXAIEREBTHLSI_EZTTRT , 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);

}

I5—DHEIE

sample: connect for localhost port 10: Connection refused
DEIIZ TATTLHB . fmtTHELEZXFS : errnohRdRELI-EH
ZRIFLT.RTI D,

2019-09-25 52
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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;

53



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];

2019-09-25 54



TCPTconnectd & T (3)

/* Create socket */
sockfd = socket(AF_INET, SOCK STREAM, 0);
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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/* 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;
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connect tcp()

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

}

EEFRRIIFEEHTHEIEENEDLAESI (D ELNALY),
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TCP Input/Output
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int so_rcvbuf;
socklen_t len;

len = sizeof(so_rcvbuf);
/* LY—TINIT7DRES*/
getsockopt(sockfd, SOL_SOCKET, SO RCVBUF, &so rcvbuf, &len);
/* BRI FDKRES */
getsockopt(sockfd, SOL_SOCKET, SO SNDBUF, &so rcvbuf, &len);

o LLU—TJINVIF7IZHBT—R/I\N( ]

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

HBHLIE
ioctl(sockfd, FIONREAD, &nbytes);
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% cat /proc/sys/net/ipv4/tcp_rmem
4096 87380 4194304
&=/ME  #HEifE &KIE

# /etc/rc.local Hf=YIZEWLTHL

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

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

e setsockopt()ZFFHETAY ST LKNTEHRTETED,
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