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UNIX

API

® Berkerley socket
® TLI/XLI
® sunrpc
® winsock
® RMI
® Winlnet
Berkeley socket BSD
TLI XLI System V
winsock Windows
socket
UNIX UNIX Berkeley BSD
socket interface
UNIX socket
[
[
[
TCP/IP XNS
socket socket
® socket socket
° bind
) listen
[ ) connect
° accept
socket socket
bind socket
80
connect
accept
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L4 read, write,
recv, send,
recvfrom, sendto

UNIX
1/0 read write
recv send
recvfrom sendto
read write
° shutdown close
shutdown  close close read write
° ioctl socketpair
setsockopt getsockopt
getsockname getpeername
ioctl

socket interface

socket
socket TCP
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socket()
socket() bind()
bind()

listen()
connect() accept()
write() vy ite()
read() < read()

\close() J \close() J

socket TCP




socket

bind
listen accept
socket bind connect
read write
close close shutdown
shutdown
TCP

socket(socket,bind) (connect) (read/write)
(close) socket (socket,bind) listen

(accep) (read/write) , (close)
TCP UDP

UDP socket

///socket() \\\
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socket()
bind() bind()
sendto() = - sendto()
)g
recvfrom () <= ~P recvfrom()
close()
close() /// J//
socket UDP
socket bind TCP
sendto recvfrom
sendto
sendto recvfrom close

sendto



recvfrom UDP recvfrom
sendto

socket
socket
socket

socket socket

socket

[ (socket)

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

i nt socket(proto_family, type, proto);
int sd, proto_family, type, proto;

proto_family:
PF_I NET
PF_UNI X, PF_I SO, PF_I NET6

type:

SOCK_STREAM (PF_I NET TCP)
SOCK_DGRAM (PF_I NET UDP)
p roto:

0 (

sd: socket

m TCP socket
sd = socket(PF_I NET, SOCK_STREAM 0);

m UDP socket
sd = socket(PF_I NET, SOCK_DGRAM 0);

o @

socket



C include

socket socket
socket
TCP/IP PF_INET
socket
PF_UNIX, PF_ISO PF_INET
socket
PF IN T IPV4 TCP SOCK_STREAM
UDP SOCK_DGRAM TCP
TCP UDP
TCP
TCP
SOCK_STREAM
TCP UDP
sd socket
TCP  socket UDP
SOCK_DGRAM
socket
bind
B socket
IP , , )
#include <sys/types.h>
#include <sys/socket.h>
int bind(sd, name, namelen);
int sd, namelen;
struct sockaddr *name;
sd socket
name sockaddr _in
namelen







IP

B sockaddr_in
P
socket

fusr/include/netinet/in.h

struct sockaddr_in {

u_char sin_len; /* */
u_char sin_famly; /* PF_INET */
u_short sin_port; /* */
struct in_addr sin_addr; /* */
char sin_zero[8]; /* */
»
struct in_addr {
u_long s_addr; /* */
»
[
struct sockaddr _in server;
server.sin_|len = sizeof (server);
server.sin_famly = PF_I NET
server.sin_port = htons(80); .,
server.sin_addr = htonl (0x0a030201);/*10.3.2.1*/......
[
| NADDR_ANY
0
bind()
sockaddr_in
socket IP
socket socket
socket
bind IP
bind socket
socket
sockaddr_in
sockaddr_in
sockaddr_in
IP

UNIX include netinet in.h




PF_INET

in_addr
sizeof
80 htons
htonl
( ®
bind
INADDR_ANY
bind
socket connect
listen

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

int listen(sd, maxqueue);
int sd, maxqueue;

sd socket
maxqueue

10



listen TCP UDP
listen

listen accept

http Web

listen

listen
11

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

i nt connect(sd, name, namelen);
int sd, namelen;
struct sockaddr *name;

sd socket
name
namelen

=

11

connect connect

socket bind
bind name sockaddr



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

i nt accept(sd, name, namelen);
struct sockaddr *name;
i nt sd, *namelen;

sd socket
name
namelen

B accept socket
socket

12

accept socket

sockaddr
socket accept
socket 12

socket

UNIX
recv send

name
12
socket

socket
socket

read write

socket



accept
TCP
TCP 13

socket

#include <unistd.h>
ssize_t read(sd, buf, buflen);

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

ssize_t recv(sd, buf, buflen, flags);
int sd, flags;

size_t buflen;

voi d *buf;

#include <unistd.h>
ssize_t write(sd, buf, buflen);

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

ssize_t send(sd, buf, buflen, flags);
i nt sd, flags;

size_t buflen;

void  *buf;

sd socket

buf

buflen

flags
MBG_OOB
MBG_PEEK
M5G_DONTROUTE
M5G_ECR
MG _ECF
MSG_WAI TALL

TCP

13

read

recv

TCP

recv

write



send

sd buf buflen socket
read write
recv send
read write
TCP
read write
UDP UDP
14
UDP
[ ]
#include <sys/types.h>
#include <sys/socket.h>
ssi ze_t sendto(sd, buf, buflen, flags, to, tolen);
ssi ze_t recvfrom(sd, buf, buflen, flags, from, fromlen);
i nt sd, flags, tolen, *fromlen;
voi d *puf;
ssize t bufl en;
struct sockaddr *to, *from
sd socket
buf
to, from
flags
buflen
tolen
fromlen
14 UDP
UDP UDP
socket
sendto recvfrom socket
to
to sockaddr bind
connect socket
recvfrom
sendto from

fromlen
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[ ]
#include <sys/type.h>
#include <sys/socket.h>
i nt shutdown(sd, how);
int sd, how;
sd socket
how
0
1
2
[ ]
#include <unistd.h>
int close(sd);
int sd;
sd socket
B shutdown close
15
shutdown
TCP
shutdown socket
01 2
3
shutdown UNIX
close
shutdown close



accept read recv

select
TCP UDP TTY
select select
16
16 select
c select ])
|H | | | [ ey [
poao
]

#include <sys/types.h>
#include <sys/time.h>
#include <sys/select.h>

i nt select(nfds, rfds, wfds, efds, tout);
int nfds;

fd set *rfds, *wfds, *efds;

struct tineval *tout;

nfds
rfds
wfds
efds
tout ( NULL:

B FD_SETSIZE

[
FD_SET( fd, &fdset); fd fdset
FD_CLR( fd, &fFdset); fd fdset
FD_ISSET(fd, &fdset); Fd fdset
0

FD_ZERO( &fdset) ;
int fd;
fd set Ffdset-
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3
10
1
timeval
NULL select
select
rfds
select
FD_SETSIZE
16
select
2 3 4
select 1 3
2 1 3 1

FD_SET FD CLR
FD_ISSET fd_set
FD_ZERO



socket sd

2 17
SELECT
] socket sd
fd set rd;
for (;;) {
FD_ZERQ( & d) ;

FD _SET(fileno(stdin), &rd);
FD_SET(sd, &rd);
sel ect (FD_SETSI ZE, &rd, NULL, NULL, NULL);
if (FD_ISSET(fileno(stdin), &d)) {
[* stdin */

}
if (FD_ISSET(sd, &rd)) {

/* sd */
}
17 select
rd for Z€ero
2
sd select
read write NULL
select select
select stdin
socket FD_ISSET
select select

TCP
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2 fork UNIX
socket
bind listen accept
’ accept
fork
2

fork accept 1
connect fork
read write exit



UNIX
19 UNIX

® /etc/serv

= ]

oy |
B

fork
exec
telnet
19 UNIX
letc/services
TCP UDP
telnet
telnet
telnet 21 bind
http smtp
connect

fork exec




inetd

inetd
20 inetd
[
Y i netd
53
o
® /etc/inetd. conf
[
tel netd
20 inetd
inetd inetd 1
1
telnet
connect fork exec telnetd
telnetd telnet
telnetd
inetd.conf
socket bind listen accept inetd
socket
inetd
read O

daytimed.c



3 getXbyY
Y X
gethostbyname gethostbyaddr
getXbyY gethostbyname  gethostbyaddr
21
gethostbyname, gethostbyaddr
[ ] IP
#include <netdb.h>
struct hostent *gethostbyname( name);
char *name;
m IP
#include <netdb.h>
struct hostent *gethostbyaddr(addr, len, type);
char *addr;
int len;
i nt type;
B struct hostent
struct hostent {
char *h_nane; /* */
char **h_aliases;/* */
int h_addrtype; /* (AF_I NET) */
int h_length; [/* */
char **h _addr list; /* */
»
struct hostent
e [ b | el
h_al i ases ® .
h_addrtype | AF_INET .—_> “ n
h_l ength 4 NULL
h_addr _I'i st ol @ 172 | 16 | 3 | B
.
.__> 192 | 168 0 1
NULL

21gethostbyname gethostbyaddr

gethostbyname IP




gethostbyname
1P
1P

gethostbyaddr

hostent

aliases h_aliases

AF_INET
4 2

getnetbyname getnetbyaddr

getnetbyname  getnetbyaddr

getnetbyname  getnetbyaddr
gethostbyname
22 getnetbyname getnetbyaddr

32

22

getnetbyname,getnetbyaddr

#include <netdb.h>
struct netent *getnetbyname(name);
char *name;

#include <netdb.h>
struct netent *getnetbyaddr(net, type);
| ong net;
int type;
struct netent
struct netent {
char *n_nane; /* */
char **n_aliases; /* */
int n_addrtype; [* */
unsi gned long n_net; /* */

struct netent

n_nane .__H .
n_al i ases e

n_addrtype | AF_INET

111

n_net /|

I

‘d72 [ 16 [ 0 | 0. NULL




getprotobyname getprotobynumber
getprotobyname getprotobynumber 23

getprotobyname,getprotobynumber

[
#include <netdb.h>
struct protoent *getprotobyname(name);
char *narne;

[

#include <netdb.h>
struct protoent *getprotobynumber(proto);
i nt proto;
B struct protoent
struct protoent {

char *p_nane; [* */
char **p_aliases; /* */
int p_proto; [* */

struct pr ot oent

p_namé ' ' “ " h* “
p_aliases ° :
p_proto *—— ‘
NULL

23 getprotobyname getprotobynumber

socket 0
socket
0
protoent
TCP UDP
5 6 socket
getservbyname getservbyport
getservbyname getservbyport_
telnet http
25 80 21

24



getservbyname,getservbyport

[
#include <netdb.h>
struct servent *getservbyname(name, proto);
char *nane;
char *proto;
[

#include <netdb.h>

struct servent *getservbyport(port, proto);
int port;

char *proto;

B struct servent
struct servent {

char *s_nane; /* */
char **s aliases; /* */
int s_port; [* */
char *s_proto; [* */

}

struct servent

S—narre h* “ " " h* “ 1”
s_al i ases o— - :
s_port .——> “ n”

S_proto .__> “ " NUL L

24 getservbyname getservbyport

servent getservbyname

TCP UDP
, http TCP
servent 80




10.0.0.1 IP
25
25

IP
#include <sys/types.h>
#include <netinet/in_h>
#include <arpa/Zinet_h>
int inet_aton(str, addr);
char *str; /* eg: “10.0.0.1" */
struct in_addr *addr;

i n_addr _t inet_addr(str);
char *str; /* eg: “10.0.0.1" */

#include <sys/types.h>
#include <netine/in.h>
#include <arpa/Zinet_h>
char *inet_ntoa(addr);
struct in_addr *addr;

IP
#include <sys/types.h>
#include <netinet/in_h>
#include <arpa/Zinet_h>
int inet_pton(family, str, addr)
int family; /* AF_INET */
char *str; [* eg: “10.0.0.1" */
voi d *addr;

#include <sys/types.h>

#include <netinet/in_h>

#include <arpa/Zinet_h>

char *inet_ntop(family, addr, str, len);
int family; /* AF_INET */

voi d *addr;

char *str; [/* string */

size_t len; /* length of str */

ine_ntop( AF_I NET, ...)
inet_ntoa(...)

struct in_addr ﬁ

32 l'

inet_pton( AF_I NET, ...)
inet_aton(...)
inet_addr(...)




inet_aton inet_addr IP

inet_aton 2
1P
2 inet_addr 1
1P
inet_aton
IP inet_ntoa
in_addr connect bind IP
inet_pton
1P
2 inet_aton addr
IPv6
PF_INET
inet_pton inet_ntop
1P 1Pv4

AF_INET PF_INET
inet_ntop inet_ntoa

32 ASCII
ASCII
3 inet_addr inet_aton inet_pton
26
[ |
°
® Big Endian
[ |
® CPU
® Little Endian: VAX, 80x86, Pentium
® Big Endian: 680x0, SPARC
® Config : MIPS
Little Endian 12 3T4 5T6 78
12 34 56 78
Bia Endian 7 56 34 2

26




Big Endian  Little Endian 2 26
Big
Endian
CPU
Little Endian  Big Endian

MIPS config

16 12 34 56
78 26

2 26

Big Endian CPU

Little Endian
Endian Little Endian Endian

Little Endian Big Endian 16 8
12 34 56 78 78 56
34 12
Big Endian

27

#include <sys/param._h>
u_l ong htonl( hostlong);
u_l ong hostlong;

u_short htons( hostshort);
u_short hostshort;

#include <sys/param._h>
u_l ong ntohl(netlong);
u_l ong netlong;

u_short ntohs(netshort);
u_short netshort;

27

htonl
htons I s 26 long
short
I long s  short
ntohl
ntohs



BSD

socket
C
UNIX
1 UDP TCP
I' TCP UNIX
TCP
UDP U
2 UNIX
letc/services
80

BSD
System V
-Isocket
Linux
perl
Windows
UNIX
UDP
2
UDP
/etc/services
getservbyname



getservbyname

PF_INET  AF_INET

socket PF_INET
AF_INET

PF_INET

http

81

AF_INET

gethostby
UNIX



Windows
Windows Java

Windows

Windows
Windows
Microsoft
Visual C++ Microsoft
Imprise Borland
RAD
Delphi Delphi

Network API
Network API

B Winsock DLL

B Winlnet

B Winsock Control

B Netscape,Internet Explorer

API

Winsock Control

Explorer

Windows

mDLL
B COM/OCX
® DDE

DLL

Windows

C++ C

C++ Builder

Visual Basic

Winsock DLL Winlnet
Winsock DLL
Netscape Internet

API

COM OCX ActiveX

DDE 3

DLL

Dynamic Link Library DLL

Windows oS DLL

Dynamic Link Library

GDlI
DLL DLL



Dynamic Link Library
Windows 3.0 Windows

A
DLL DLL
Visual C Microsoft
6.0 MFC42
DLL VisualC 5.0 Visual
C 4.2

Visual C 6.0
Internet Explorer
COM OCX

ActiveX Control
Component Object Model

DLL CAPI
OLE
Internet Explorer 4.0 COM/OCX
Winlnet
Winlnet
DLL HTTP——
Web FTP File Transfer Protocol Gopher Gopher
Winlnet
Winsock Control
COM Component Object Model Control
Visual C Winsock
DLL Basic  Visual Basic for Applications VBA
Excel Word Access DLL
Visual Basic
WinsockControl
MS Delphi
RAD
Netscape Internet Explorer
Netscape Internet Explorer Internet
Explorer oS COM
Internet Explorer exe
K Windows

OCX



Internet Explorer Winlnet  Winsock Control
Netscape DDE

mailer Internet Explorer HTML Internet
Explorer Netscape DDE
Netscape
Windows
Windows
Windows oS
Windows GUI
oS
C Windows
C++ Basic Basic
MFC Microsoft Foundation Classes Microsoft
API
TIMER
Windows API
Winsock
Winsock DLL
Winsock DLL
Winlnet  Winsock Control
Winsock
Windows Sockets
Winsock
Windows 3.0 Microsoft
Microsoft API Windows 95 oS
oS
TCP/IP  socket
Windows 3.0 Winsock
2.0
DLL wsock32.dll
Windows 95
1.1 2.0 Windows NT 2.0

Windows 95
2.0 Microsoft Web Windows 95



winsock.dll API Berkeley-style API
Berkeley socket
socket connect listen accept recv send API

Windows-style API
socket API
Windows API
Berkeley socket API
WSA Windows Socket Async

API DLL
API
API
API WSAStartup WSACIeanup
WSAStartup DLL DLL
1
2.0 1.1
WSACIleanup winsock.dll
winmain
Berkeley-styleAPI
Berkeley-style  API UNIX
UNIX
socket
Windows
read write

send

Berkeley

API

recv



Windows-styleAPI

Windows API Windows-style  API
Windows
recv
Window
Windows-style  API API
WSAAsync
WSAAsyncSelect API

int WSAAsyncSelect(SOCKET s, HWND hWnd, UINT wMsg, long IEvent);
(IEvent) (hWnd)
wMsg

socket s hwnd wMsg IEvent

hwnd
1  WSAAsyncSelect

Windows
Hangarian notation
hwnd IEvent
Windows
API Hungarian notation
hwnd HANDLE hwnd long |
pointer p C++ r
Windows
m_
m_hWnd m_nSize

MFC



WSAAsyncSelect
WSAAsyncSelect

B FD ACCEPT
® FD_CLOSE
B FD CONNECT
® FD_OOB
B FD_WRITE
B FD_READ
select
select

WSAAsyncSelect select
Windows  Message select

WSAAsyncGetXtByY WSACancelAsyncRequest
Berkeley socket

B WSAAsyncGetHostByAddr (gethostbyaddr)

B WSAAsyncGetHostByName (gethostbyname)

B WSAAsyncGetServByName (getservbyname)

B WSAAsyncGetProtoByName (getprotobyname)

B WSAAsyncGetProtoByNumber (getprotobynumber)
B WSAAsyncGetServByName (getservbyname)

B WSAAsyncGetServByPort (getservbyport)

WSAAsyncSelect
Windows
Windows

HANDLE WSAAsyncGetHostByName
HWND hWnd, // window handle
unsigned int wMsg, // message
const char * name, // [in]host name
char * buf, // [out] HOSTENT
int buflen //  length of buf

);

host name HOSTENT char *buf
GetHostByAddr DNS



WSACancelAsyncRequest

API

WSAAsyncGetXtByY API
WSAAsyncSelect

WSAGetLastErro  WSASetLastError

Winsock DLL
UNIX
winsock.h WSAE
UNIX
CSocket
CSocket
Microsoft Microsoft Foundation
Classes C++
CSocket CAsyncSocket  CSocket
CAsyncSocket CSocket
Visual C++
Visual C++
API
CSocket
MFC CSocket
WM_TIMER
Windows
CAsyncSocket
Csocket CAsyncSocket
API

OnAccept/OnClose  OnConncet/OnOutOfBandData

OnRecieve

OnRecieve/OnSend



CSocket

CAsyncSocket CSocket
CAsyncSocket
Csocket connect connect
CSocket
CArchive UNIX
socket read/write Windows
socket
MFC CArchive
CArchive socket
1
MFC  Csocket Windows
Csocket  CasyncSocket
MFC
Attach/Detach CSocket
SOCKET SOCKET
SOCKET
MFC
socket

SOCKET hSocket;
CSocket socket;
socket.Attach(hSocket);

hSocket = socket.Detach();

socket Attach

socket Detach



2
2 Visual
C 6.0 CSocket
Microsoft Visual C
5.0 4.2

http://support.microsoft.com/support/kb/articles/q193/1/01.asp
Q193101 BUG: Unhandled Exception Using MFC Sockets in Visual C++ 6.0

SP1(Service Pack 1)

Service Pack 1

MS
Service Pack 3
Visual C 6.0
Service Pack 1
socket

CSocket
Service Pack 3

AsyncSocket CSocket API
GUI API
gethostbyaddr

connectO
connect



API

Berkeley-style
API

Windows-style

a. .Berkeley-style API+
b. Windows-style API+
c. Berkeley-style API +
d. Windows-style API +
b.d c
1 Berkeley-style  API
2 Windows-style  API
Berkeley-style  API
Windows-style  API 4
Windows
b d Windows-style  API
c Berkeley-style API
b d
smtp pop imap
C
Berkeley-style  API
Berkeley-style API
Windows 95
Windows 98 Windows NT
Berkeley-style  API
Windows-style  API
2 Windows-style API
Windows-style API
pop
pop
UNIX
UNIX

Windows-style



Berkeley-style  API

Berkeley-style

read write

UNIX Windows

Windows 3.1
3.1

Windows-style  API

Windows
1 UNIX
Windows

UNIX

2 socket

UNIX
UNIX
OpenLDAP PGP
Windows-style
Windows-style
Windows
Csocket Csocket

fork

Windows

API



Java

Java Java
Java
Java socket
socket
socket
java.net.ServerSocket
Java
Java
C++
String
Java Unicode
pop byte
Java
getBytes

String#getBytes(String enc)
String command = “RETR 1¥r¥n”;
out_stream.write(command.getBytes());

“ RETR 1...” pop
out_stream Stream
16 0
41
NULL
socket

int POP3_PORT = 110;

Windows
Java java.net.Socket
socket 2
Windows
Java Applet
Windows
16
smtp
Unicode  byte
Web
Unicode  byte
Java String
write byte
Unicode
a
Unicode 0041 C
Java socket
mail.oangesoft.co.jp
socket

Socket socket = new Socket(*hostname”, POP3_PORT);



UNIX socket
1 InputStream

OutputStream byte

import java.io.*;

/i

BufferedIinputStream in_stream = BufferedInputStream(socket. getinputStream());
BufferedOutputStream out_stream = BufferedOutputStream (socket.
getOutputStream());

int ch = in_stream.read();

out_stream.write(ch);

import java.io.*;

/i

BufferedIinputReader reader = BufferedinputReader(new InputStreamReader(socket.
getinputStream()));

BufferedOutputWriter writer = BufferedOutputWriter(new OutputStreamWriter(socket.
getOutputStream()));

int ch = reader.read();

int ch = reader.write();

socket.getlnputStream socket.getOutputStream
socket Stream byte
BufferedInputStream
BufferedOutputStream
1 send
1
BufferedlnputStream
BufferedOutputStream

in_stream.read out_stream.write
read 1 UNIX

import java.io.*;
/i
BufferedinputReader reader = BufferedinputReader(new InputStreamReader(socket.

getinputStream()));
BufferedOutputWriter writer = BufferedOutputWriter(new OutputStreamWriter(socket.

getOutputStream()));
int ch = reader.read();
int ch = reader.write();

stream Writer/Reader

JDK 1.1
BufferedInputReader

BufferedOutputWriter InputStreamReader



OutputStreamWriter

Reader(Writer) Stream

mailer
Reader Writer
latinl latin2
Reader Writer
Stream byte 1
RFC821
MIME http MIME
http
Java
SMTP IMAP API Sun
POP
Java
H SMTP
SIMPLE MAIL TRANSFER PROTOCOL
RFC821
H POP3
POST OFFICE PROTOCOL
RFC1939
SMTP POP SMTP
Simple Mail Transfer Protocol RFC 821
POP3
Post Office Protocol
RFC 1939
RFC

HTTP  Web RFC



SMTP

SMTP 28
connect >
< * 220 orangegw.orangesoft.co.jp”
“HEL O orangesoft.co.jp’ >
< “ 250 xxx.orangesoft.co.jp”
“MAIL FROM: <nonki@orangesoft.co.jp>" >
< “ 250 xxx.orangesoft.co.jp”
“RCPT TO: <kitarou@orangesoft.co.jp>" >
< “ 250 <kitarou@orangesoft.co.jp> >... Recipient ok”
“DATA” >
< “384 Enter mail”
|
“ WPV ( +CRI B >
< “250 OK”
“OuUIT” >
< “221 closing connection”
close >
28
socket connect
3 250
220
220
HELO
1
nonki@orangesoft.co.jp FROM
kitarou@orangesoft.co.jp RCPT
TO:<kitarou@orangesoft.co.jp>

2

DATA 354



1
1
3 MAIL FROM

QUIT
SMTP
C )
® HELO
® MAIL
® RCPT
® DATA
® RSET
® NOOP
® QUIT
HELO MAIL RCPT DATA RSET
NOOP NOOP 220
QUIT
SMTP 3
Xyz 1 2 3 45 2 2 3
3
4 5

123
123



POP

POP

nonki

29

connect >
113 +OKH
“USER nonki” >
“+0OK Password required for nonki”
“PASS hogehoge” >
“+0K nonki has 10 messages’
113 Stm” >
“+0OK 10 40000”
“RETR 1" >
#1

“ ¥r¥n’

“RETR 2" >
#2

“ ¥r¥n’
113 OU I TH >

113 +OKH
close >

29 POP
+0OK
-ERR
POP
hogehoge

stat



10

POP3

® STAT
® LIST

® RETR
® DELE
® NOOP
® RSET
® QUIT
® TOP

® UIDL
® USER
® PASS
® APOP

® +OK
POP3

POP

40000
1 1
POP
SMTP
¥r¥n
QUIT
MD5
-ERR
PASS
SMTP
telnet
telnet

CRLF

RETR 1

PASS

110

CRLF(0x0d,0x0a)



POP
230
main
pop
open_popserver
connect
pop_login

open_popserver
mailserver

socket

/*
* (POP)/socket

*

* Copyright 1998, Shuji Ishii, shuji@ccs.mt.nec.co.jp

void main(int argc, char **argv)
{
POPSERVER *pop;
char *pass;
int msgent;
inti;

if ((pop = open_popserver("mailserver")) == NULL) {
fprintf(stderr, "error: %s¥n", *argv);
exit(2);

}

if (pop_login(pop, "shuji", "password")) == POP_ERR) {
fprintf(stderr, "error: pop_login¥n");
exit(3);

}

if ((msgcnt = pop_msgent(pop)) < 0) {
fprintf(stderr, "error: pop_msgcnt¥n");
exit(4);

}

for (i = 1; i <= msgent; i++) {
if (pop_retr(pop, i, stdout) == POP_ERR) {
fprintf(stderr, "error: pop_retr¥n");
break;
}
}

close_popserver(pop);
exit(0);




_popserver

110

256

pop
hostent
servent
sockaddr_in

pop

out
result

OK ERR

protoent

gethostbyname pop

gethostbyname

goto err
0

pop3

60 socket
SOCK_STREAM
p_proto

0

sockaddr_in
sin

TCP

pp
pop3

tcp
malloc

PF_INET

pp

socket

connect

#define POP_RESULT_LEN (256)

typedef struct _popserver {

FILE *in, *out; /*POP */

char resultfPOP_RESULT_LENT]; /* */
} POPSERVER,;

#define POP_OK (0)
#define POP_ERR (-1)

static int transaction(POPSERVER *pop, char *command);

/*
* pop :
* POPSERVER

* NULL
*/
static POPSERVER *open_popserver(char *popserver)

{
struct hostent *hp; /* */

struct protoent *pp; /* */
struct servent *sp; /* */
ints=-1; I* */

struct sockaddr_in sin; /* */
POPSERVER *pop = NULL;

I* pop */

if ((hp = gethostbyname(popserver)) == NULL) {
goto err;

}

/* tcp */

if ((pp = getprotobyname("tcp™)) == NULL) {
goto err;

}

/* pop3 */

if ((sp = getservbyname("pop3", "tcp")) == NULL) {
goto err;

}

if ((pop = (POPSERVER *)malloc(sizeof(POPSERVER)))
== NULL) {
goto err;

}

/* socket */
if ((s = socket(PF_INET, SOCK_STREAM, pp->p_proto))
<0){
goto err;

}

sockaddr_in

B sp
S socket
struct sockaddr
size connect




I/0  fgets fdopen

. /* sockaddr_in */
transaction memset(&sin, 0, sizeof(sin));
1 sin.sin_len = sizeof(sin);
. sin.sin_family = PF_INET,;
transaction sin.sin_port = sp->s_port;
memcpy(&sin.sin_addr, *(hp->h_addr_list), sizeof(sin.sin_addr));
I* pop */
if (connect(s, (struct sockaddr *)&sin, sizeof(sin)) < 0) {
goto err;
}
/* pop fdopen open */

pop->in = fdopen(s, "r");
pop->out = fdopen(s, "w");
pop
/* greeting message */
transaction(pop, NULL);

return pop;
err:
if (pop) {
free(pop);

}
if s>=0){
close(s);

}
return NULL;




close close
transaction
POPSERVER
command
NULL
command
command
fprintf
command  %s
CRLF
flush
1/0
flush
fgets
result
+0OK -ERR

transaction
USER
pass

transaction

fclose

* pop
*/
static void close_popserver(POPSERVER *pop)
{
fclose(pop->in);
fclose(pop->out);
free(pop);

/*
* +OK POP_OK
POP_ERR
*/
static int transaction(POPSERVER *pop, char *command)
{
if (command != NULL) {
fprintf(pop->out, "%s¥r¥n", command);
fflush(pop->out);

}
fgets(pop->result, POP_RESULT_LEN, pop->in);

return (pop->result[0] == '+") ? POP_OK : POP_ERR;

POP_ERR POP_OK

login
ERR




STAT

fetchmail

main

From:<shuji> @

nonki
Subject  test Mime

open_smtp.server open
transaction

HELO MAIL recvto

STAT

*/
static int pop_msgcnt(POPSERVER *pop)
{

int msgcnt, ttlsize;

[* STAT */
if (transaction(pop, "STAT") == POP_ERR) {
return -1;

}
* */
if (sscanf(pop->result, "+OK %d %d", &msgcnt, &ttlsize) I= 2) {
return -1;

}

return msgcnt;

/*

data

void main(int argc, char **argv)
{
MAIL mail;
SMTPSERVER *smtp;
static char *headers[] = {
"From: <shuji>",
"To: <nonki>",
"Subject: test",
"Mime-Version: 1.0",
"Content-type: text/plain; charset=us-ascii",
"Content-Transfer-Encoding: 7bit",
NULL,
3
mail.headers = headers;
mail.body = stdin;

if ((smtp = open_smtpserver("mailserver")) == NULL) {
fprintf(stderr, "open_smtpserver: localhost¥n");
exit(1);

}

if (transaction(smtp, "HELO localhost", NULL) == SMTP_ERR) {
fprintf(stderr, "transaction: HELO; %s¥n", smtp->result);
goto quit;

}
if (transaction(smtp, "MAIL FROM: <shuji>", NULL) == SMTP_ERR)

{
fprintf(stderr, "transaction: MAIL FROM; %s¥n", smtp->result);
goto quit;
}
if (transaction(smtp, "RCPT TO: <nonki>", NULL) == SMTP_ERR) {
fprintf(stderr, "transaction: RCPT TO; %s¥n", smtp->result);
goto quit;
if (transaction(smtp, "DATA", &mail) == SMTP_ERR) {
fprintf(stderr, "transaction: DATA,; %s¥n", smtp->result);
goto quit;
}
if (transaction(smtp, "QUIT", NULL) == SMTP_ERR) {
fprintf(stderr, "transaction: QUIT; %s¥n", smtp->result);
goto quit;
}
quit:
close_smtpserver(smtp);
exit(0);
}

[* - end of delivermail-socket.c
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daytimed.c

/*
* daytinmed. c
*/

#i ncl ude <stdi 0. h>

#i ncl ude <string. h>

#i ncl ude <uni std. h>

#i ncl ude <sys/types. h>
#i ncl ude <sys/socket. h>
#i ncl ude <sys/tine. h>
#i nclude <sys/wait.h>
#i ncl ude <signal . h>

#i ncl ude <netinet/in.h>

#i ncl ude <netdb. h>
#i nclude <tine. h>
static void print_daytinme(int sd)
{
char strbuf[64];
struct tineval tv;
gettimeof day(&t v, NULL);
strftime(strbuf, sizeof(strbuf), "% % %l %9 %r¥r¥n",
localtime(&v.tv_sec));
wite(sd, strbuf, strlen(strbuf));
exit(0);
}
voi d sigchld(int sig)
{
(voi d)wai t (NULL) ;
}
mai n(voi d)
{
int sd, snew,
struct sockaddr_in sin;
si gnal (SI GCHLD, sigchl d);
if ((sd = socket(PF_INET, SOCK_STREAM 0)) < 0) {
perror("socket");
exit(1);
}
sin.sin_len = sizeof (sin);
sin.sin_famly = PF_| NET;



sin.sin_port = htons(8888);
sin.sin_addr.s_addr = | NADDR_ANY;

if (bind(sd, (struct sockaddr *)&sin, sizeof(sin)) < 0) {
perror("bind");
exit(2);

l'isten(sd, 5);
for (;;) {
if ((snew = accept(sd, NULL, NULL)) < 0) {
perror("accept");
exit(3);

}
if (fork() '=0) {
/* */
cl ose(snew);
} else {
/* */
cl ose(sd);
print_daytime(snew);






