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UNIX ( )
WINDOWS ( )
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TCP/IP

TCP, UDP IP
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IP

IP :
IPv4: 32 IPv6 128

"192.168.0.3"

C )

www.nic.ad.jp
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TCP
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API

Berkeley socket
TLI/XLI

sunrpc
winsock

RMI

WinInet
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UNIX
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socket interface

BSD UNIX socket

TCP/IP
XNS
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socket interface (2)

socket

1998/12/17

socket

bi nd

| I sten
connect
accept
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socket interface (3)

1998/12/17

read, wite

recv, send
recvirom sendto

shut down, cl ose

| oct |, socket pair,
set sockopt, get sockopt,

get socknane, get peer nane
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socket (TCP)
4 N 4 A
socket ()
socket () bi nd()
bi nd()
|1 sten()
connect () accept ()
wite() — — Wite()
read() < read()
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socket

-

socket ()
bi nd()

sendto() =

~

cl ose()

1998/12&

recvifron() 4—

(UDP)

-

socket ()
bi nd()

sendt o()

/
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socket

(socket)

#i ncl ude <sys/types. h>
#i ncl ude <sys/socket. h>

| Nt socket(proto famly, type, proto);
Int sd, proto famly, type, proto;
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socket (2)

proto famly:
PF | NET
PF UNI X, PF_I1SO PF | NET6

t ype:
SOCK_ STREAM (PF_I NET
SOCK DGRAM (PF_I NET
pr ot o:
0 (
sd: socket
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socket (3)

TCP  socket
sd = socket (PF_| NET, SOCK STREAM 0);

UDP  socket
sd = socket (PF_| NET, SOCK DGRAM O0);
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socket
IP )

4 4

#i ncl ude <sys/types. h>
#i ncl ude <sys/socket. h>

| nt bind(sd, nanme, nanel en);
| nt sd, nanel en;
struct sockaddr *nane:

4 N ( )

I ]
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sd
nane
nanel en

namne

1998/12/17

(2)

socket

sockaddr I n
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sockaddr In

IP

socket
[fusr/include/ netinet/in.h
struct sockaddr _in {

u char sin_|en; [ * */
u char sin famly; /* PF_INET */
u short sin_port; [ * */
struct In_addr sin_addr; /* */
char sin_zero[8]; /* */
b
struct 1 n_addr {
u long s _addr; [ * */
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sockaddr_in (2)

struct sockaddr in server;

server.sin_|en = sizeof (server),;

server.sin famly = PF_I NET;

server.sin _port = htons(80);

server.sin_addr = htonl (0x0a030201);/*10. 3. 2. 1*/
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| NADDR ANY
0

bi nd()
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#i ncl ude <sys/types. h>
#1 ncl ude <sys/socket. h>

Int |isten(sd, nmaxqueue);
| Nt sd, nmaxgueue;

sd socket
maxqueue
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#i ncl ude <sys/types. h>
#1 ncl ude <sys/socket. h>

| nt connect (sd, nane, nanel en);
| nt sd, nanel en;
struct sockaddr *nane;

4 \z :Il> E/ )

1998/12/17 - - 31 - -

NEC



(2)

sd socket
nane
nanel en

1998/12/17
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#i ncl ude <sys/types. h>
#i ncl ude <sys/socket. h>

| nt accept (sd, nane, nanel en);
| nt sd, *nanel en;
struct sockaddr *nane:

O I a I

L ===
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(2)

sd socket
nane
nanel en

accept socket
, socket
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UNIX

read, wite
recv, send,

socket
accept ()
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-TCP

#i ncl ude <uni std. h>

ssize t read(sd, buf, buflen);

#i ncl ude <sys/types. h>
#1 ncl ude <sys/socket. h>

ssize t recv(sd, buf, buflen, flags);
I nt sd, flags;

size t Dbuflen;

voi d *buf ;
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-TCP (2)

#i ncl ude <uni std. h>

ssize t wite(sd, buf, buflen);

#i ncl ude <sys/types. h>
#1 ncl ude <sys/socket. h>

ssize_ t send(sd, buf, buflen, flags);
I nt sd, flags;

size t Dbuflen;

voi d *buf ;
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-TCP (3)

sd socket
buf
buf | en
flags
MG OOB
MSG PEEK
VEG DONTROUTE
MSG ECR
MG EOF
MG WAl TALL
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-UDP

#i ncl ude <sys/types. h>
#i ncl ude <sys/socket. h>

ssize t sendto(sd, buf, buflen, flags, to,
t ol en);

ssize t recvfronm(sd, buf, buflen, flags,
from fronlen);

| nt sd, flags, tolen, *from en;
voi d *buf ;
Ssi ze t buf |l en;

struct sockaddr *to, *from
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sd

buf

to, from
flags
buf | en

t ol en
from en

1998/12/17

-UDP (2)

socket
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#i ncl ude <sys/type. h>
#1 ncl ude <sys/socket. h>

| nt shut down(sd, how);
| nt sd, how
sd socket
how
0
1
2
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(2)

#i ncl ude <uni std. h>

I nt cl ose(sd);

| nt sd;
sd socket
shut down cl ose
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accept, read, recv

sel ect
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select

#1 ncl ude <sys/types. h>

#i ncl ude <sys/tine. h>

#i ncl ude <sys/sel ect. h>

Il nt select(nfds, rfds, wfds, efds, tout);
| nt nfds;

fd set *rfds, *wfds, *efds;

struct tinmeval *tout;

nf ds
rfds
wf ds

ef ds
t out ( NULL:
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select (2)

FD SETSI ZE

FD SET(fd, &fdset); fd f dset
FD CLR(fd, &fdset); fd f dset
FD | SSET(fd, &fdset); fd f dset

0 0

FD ZERQ( &f dset) ;
I nt fd,
fd set fdset;
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select (3)

socket sd

fd set rd;
for (;;) {
FD ZERQ( &r d) ;
FD SET(fileno(stdin), &d);
FD SET(sd, &rd);
sel ect (FD _SETSI ZE, &rd, NULL, NULL, NULL);
| f (FD I SSET(fileno(stdin), &d)) {

[* stdin * [

}

I f (FD ISSET(sd, &d)) {
/* sd */

}

}
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UNIX

[ et c/ servi ces
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inetd

[etc/inetd. conf
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/ *

* daytined. c
*/

#i
#i
#i
#i
#i
#i
#i
#i
#i
#i
#i

ncl ude
ncl ude
ncl ude
ncl ude
ncl ude
ncl ude
ncl ude
ncl ude
ncl ude
ncl ude
ncl ude

<stdi o. h>
<string. h>
<uni std. h>
<sys/types. h>
<sys/ socket . h>
<sys/tine. h>
<sys/wait.h>
<si gnal . h>
<netinet/in. h>
<net db. h>
<tinme.h>

: daytimed.c
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daytimed.c (2)

17 static void print_daytinme(int sd)

18 {

19 char strbuf[64];

20 struct tinmeval tv;

21

22 getti meof day(&t v, NULL);

23 strftime(strbuf, sizeof(strbuf), "% % % % %r¥r¥n",
24 | ocaltinme(& v.tv_sec));
25 write(sd, strbuf, strlen(strbuf));
26 exit(0);

27 }

28

29 wvoid sigchld(int sig)

30 {

31 (voi d)wai t (NULL) ;

32 }

33
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daytimed.c (3)

34 main(void)

35 {

36 i nt sd, snew,

37 struct sockaddr _in sin;

38

39 signal (SI GCHLD, sigchld);

40

41 If ((sd = socket (PF_I NET, SOCK_STREAM 0)) < 0) {
42 perror("socket");

43 exit(1);

44 }

45

46 sin.sin_len = sizeof (sin);

47 sin.sin_famly = PF_|I NET;

48 sin.sin_port = htons(8888);

49 sin.sin_addr.s_addr = | NADDR_ANY;
50
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daytimed.c (4)

51 I f (bind(sd, (struct sockaddr *)&sin, sizeof(sin)) < 0) {
52 perror("bind");

53 exit(2);

54 }

55

56 listen(sd, 5);

57 for (;;) {

58 if ((snew = accept (sd, NULL, NULL)) < 0) {
59 perror("accept");

60 exit(3);

61 }

62 if (fork() '=0) {

63 /* */

64 cl ose(snew);

65 } else {

66 /* */

67 cl ose(sd);

68 print_daytine(snew);
69 }

70 }

71}

72 /* ----- end of daytined.c ----- */
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getXbyY

1998/12/17 56 N EC



gethostbyname,
gethostbyaddr

IP

#1 ncl ude <net db. h>

struct hostent *gethostbynane(nane),;
char *nane;

IP

#i ncl ude <netdb. h>
struct hostent *get hostbyaddr(addr, | en,

type);
char *addr;
I nt | en;
I nt type;
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struct hostent

struct hostent {

char
char
| nt
| nt
char

'

1998/12/17

*h_nane; | *
**h _al i ases; /*
h addrtype; /*
h_| ength; [ *
**h_addr |1 st;

58

/*

*/

*/

*/

( AF_| NET) */

*/
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struct hostent (2)

h_nane

h _al i ases
h_addrtype
h | ength
h_addr |1 st

1998/12/17

struct host ent

*‘

AF_| NET

4
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NULL
e——»{172| 16 | 3 | 33
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getnetbyname,
getnetbyaddr

#i ncl ude <net db. h>

struct netent *getnetbyname(nane),;
char *nane;

#1 ncl ude <netdb. h>

struct netent *getnetbyaddr(net, type);
| ong net;
I nt type;
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struct netent

struct netent {

char
char
| Nt

*Nn_nane;

**n_al i1 ases;

n_addrtype;

unsi gned | ong n_net;

'

1998/12/17
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/*
/*
/*

*/
*/
*/
*/
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struct netent (2)

n_nane
n_al i ases

n_addrtype
n_net

1998/12/17

Sstruct netent

#u

o—

AF | NET

\»

172

16
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getprotobyname,
getprotobynumber

#1 ncl ude <net db. h>

struct protoent *getprotobyname(nane);
char *nane;

#1 ncl ude <net db. h>

struct protoent *get protobynunber(proto);
| nt prot o;
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struct protoent

struct protoent {

char *p_nane; [ *

char **p _allases; /[*

| nt P_proto, [ *
b

struct protoent

p_name —| /
p_al i ases ®

p_proto

1998/12/17 64

*/

*/

*/

NEC



getservbyname,
getservbyport

#1 ncl ude <net db. h>

struct servent *getservbyname(nane, proto);

char *nane;
char *proto;

#1 ncl ude <net db. h>

struct servent *getservbyport(port, proto);

| nt port;
char *proto;
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struct servent

struct servent {

char
char
| nt

char

'

1998/12/17

*S_nane;

**s al I ases;

S_port;
*S_proto;

66

/*
/*
/*
/*

*/
*/

*/
*/
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struct servent (2)

Struct servent

S_nane
s _al il ases

S _port
S _proto
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IP

#i ncl ude <sys/types. h>
#i ncl ude <netinet/in. h>
#i ncl ude <arpal/inet. h>

Int 1 net_aton(str, addr);

char *str; /* eg: “10.0.0.1" */
struct I n_addr *addr;

Il n_addr _t inet_addr(str);
char *str; /* eg: “10.0.0.1" */
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(2)

IP

#i ncl ude <sys/types. h>

#1 ncl ude <netine/in.h>
#i ncl ude <arpal/inet. h>

char *inet ntoa(addr);
struct I n_addr *addr;
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(3)

IP

#i ncl ude <sys/types. h>
#i ncl ude <netinet/in. h>
#i ncl ude <arpa/inet. h>

Int 1net_pton(famly, str, addr)
int famly; [/* AF_INET */

char *str; /[* eg: “10.0.0.1" */
voli d *addr;
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(4)

IP

#i ncl ude <sys/types. h>

#i ncl ude <netinet/in. h>
#i ncl ude <arpa/inet. h>

char *inet _ntop(famly, addr, str, |en);
int famly;, /* AF_INET */

voi d *addr;

char *str; [* string */

sizet len; [/* length of str */
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(9)

| ne_ntop( AF_I NET, ...)
|l net_ntoa(...)
| net _pton( AF_I NET, ...)

| net _aton(...)
| net _addr(...)
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Big Endian

CPU
Little Endian: VAX, 80x86, Pentium
Big Endian: 680x0, SPARC

Config : MIPS
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1998/12/17

(2)

Big Endian

Little Endian

12 34 56 /8
R
12 34 56 /8

/8

56

34

12
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#1 ncl ude <sys/param h>

u | ong htonl (hostl ong);
u | ong hostl ong;

u short htons(hostshort);
u short hostshort;
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(2)

#1 ncl ude <sys/param h>

u | ong ntohl (netlong);
u | ong netl ong;

u_short ntohs(netshort);
u short netshort;

1998/12/17 76 NEC



BSD
System V

- | socket
perl
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Windows

1998/12/17
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Windows

C++(C)
Visual C++ (Microsoft)
C++ Bunlder (Imprise)

Delphit Visual Basic
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Network API

Winsock DLL

Winlnet

Winsock Control

Netscape Internet Explorer
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Windows

DLL
COM/OCX
DDE
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DLL

Dynamic Link library
DLL
Windows API(WIN32) DLL

MFC42.DLL
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COM/OCX

ActiveX Control

Component Object Model
XXXX. A/ XXXX.0CX/XXXX.exe
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Winlinet

HTTP
FTP
Gopher

1998/12/17

84

DLL



Winsock Control

COM(Component Object Model)

Visual Basic

Visual Basic for Applications(VBA)
Excel ,Word,Access. ..
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Netscape, Internet Explorer

IE WEB

Netscape DDE
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Windows

MFC
API  Window

winsock
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WinSock(1)

Windows Sockets
Windows 3.0

Windows95 0S

V2.0
wsock32.dl1
Windows95 V1.1
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WinSock(2)

Berkeley-style API+Windows-style API+

socket(),connect()...

Windows-style API

Berkeley-style API API
WSASocket(), WSAConnect()...
Windows-style API

API
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API

WSAStartup()

WSACleanup()
winsock

1998/12/17
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Windows-style API

API
WSAASyNcC...

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

(IEvent)
(hWnd) wMsg
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Hungarian notation

prefix
NWnd(h=HANDLE)
Event(l=long)
n(pointer)...

( )

m_hWnd,m_nSize
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FD_ACCEPT
FD_CLOSE
FD_CONNECT
FD_OOB
FD_WRITE
FD_READ

1998/12/17
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WSAAsyncSelect

select
Windows Message
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WSAAsyncGetXByY

Y

1998/12/17

X
WSAAsyncGetHostByAddr (gethostbyaddr)
WSAAsyncGetHostByName (gethostbyname)
WSAAsyncGetServByName (getservbyname)
WSAAsyncGetProtoByName (getprotobyname)
WSAAsyncGetProtoByNumber (getprotobynumber)
WSAAsyncGetServByName (getservbyname)
WSAAsyncGetServByPort (getservbyport)

95



WSAAsyncGetHostByName

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

)
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WSACancelAsyncRequest

WSAAsyncGetXByY
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WSAGetLastError()
WSASetLastError()
unix
winsock.h
WSAENETDOWN  “WSAE”
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CSocket

MFC(Microsoft Foundation Classes)
Socket

CAsycnSocket/CSocket

Windows
WM TIMER
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CAsyncSocket

OnAccept/OnClose
OnConnect/OnOutOfBandData
OnRecieve()/0nSend()
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CSocket

CAsyncSocket

CArchive
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(1)

SOCKET

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

hSocket = socket.Detach();
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(2)
VC++6.0

http://support.microsoft.com/support/kb/artic
les/q193/1/01.asp

Q193101 BUG: Unhandled Exception Using MFC
Sockets in Visual C++ 6.0

SP1(Service Pack 1)
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SP1(Service Pack 1)
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(3)
Connect() API(gethostbyaddr() )

Connect() API
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a.Berkeley-style API+

b.Windows-style API+
c.Berkeley-style API +
d.Windows-style API +

b,d
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Berkeley-style API+

Windows
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Windows-style API+

Berkeley-style API+

unix
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Berkeley-style API+

unix

OpenLDAP,PGP...

Windows3.1
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Windows-style API+

CSocket
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Java
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Java Socket

java.net.Socket/ java.net.ServerSocket...
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- Java

Orangesoft Inc.
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(String)

Unicode
Unicode<->byte[]

String#getBytes(String enc)

String command = "RETR 1¥r¥n";
out_stream.write(command.getBytes());
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int POP3_PORT = 110;

Socket socket = new Socket(“hostname”,
POP3_PORT);
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/ (1)

import java.io.*;

]

BufferedInputStream in_stream = BufferedInputStream(socket.
getInputStream());

BufferedOutputStream out_stream = BufferedOutputStream
(socket. getOutputStream());

int ch = in_stream.read();
out_stream.write(ch);

1998/12/17 116



/ (2)

import java.io.*;

]

BufferedInputReader reader = BufferedInputReader(new
InputStreamReader(socket. getInputStream()));

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

int ch = reader.read();
int ch = reader.write();
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Reader(Writer) Stream

Reader

charset

MIME
charset

Reader
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SMTP
SIMPLE MAIL TRANSFER PROTOCOL
RFC821

POP3
POST OFFICE PROTOCOL
RFC1939
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SMTP(1)

1998/12/17

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@aorangesoft.co.jp>"

* 250 <kitarou@orangesoft.co.jp> >... Recipient ok”

121




SMTP(2)

“DATA"
< “354 Enter mail”
“¥r¥n” ( +CRLF)
< “250 OK”
“QUIT”
< 221 closing connection”
close

1998/12/17
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SMTP

HELO
MAIL
RCPT
DATA
RSET
NOOP
QUIT
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SMTP

(Xyz)
lyz
2yz
3yz
4yz
oyz

123- aaaa
123- bbbb
123 ccccc

1998/12/17
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POP3(1)

connect

4 13 +OK"
“USER nonki”
< “+0OK Password required for nonki”
“PASS hogehoge’

< “+OK nonki has 10 messages’

13 Stat”
< “+OK 10 40000”

1998/12/17
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POP3(2)

“RETR 1"
< #1
< Mr¥n
“RETR 2"
< Mr¥n
“QUIT”
4 [13 +OKH
close

1998/12/17 126




POP3

STAT
LIST
RETR
DELE
NOOP
RSET
QUIT
TOP
UIDL ID
USER

PASS

APOP MD5

+0OK -ERR
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CRLF(0x0d,0x0a)
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IP

UNIX

socket interface
-select
fork,inetd
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(2)

Windows

Windows-style API unix Berkeley-style
API

Windows-style API
API

Java
Socket
API
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“UNIX Network Programming Volume 1
Second Edition, Networking APIs: Sockets
and XTI" , W.Richard Stevens , Prentice
Hall

A 256 Vol. 27,
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(2)

WinSock2.0
(ISBN4-7973-0688-2)

RFC
(ISBN4-7561-1888-7)
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Resources

Java House Mailing List
http://java-house.etl.go.jp/ml/

Java
http://www.java-fj.or.jp/
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Resources(2)
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