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 (1
IP TCP

 . IP

1
MS-Windows  .

IP TCP

. " "

C

 .

  .
2
" "

 . TCP/IP

C

  . gcc

.

.

"

(I/O)  ."
 .( PRN ) .

 :
) .  “ ” (

 .( fopen() open()

3 (
 _________________________________________________________________ _ _ _ _ _
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.

(
 .  ( fwrite() write()  ) 

 ( fclose() close() ) . (

 .
  .

(con) ” “

  .
.

  : .

1

2
FIFO

I/O

 : 
 ( I/O)  / "

"

 .

  : 
" "  (

 ( )  ( IP )
 .
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 . (NULL)

(
[ read() ] recv() [ write() ] send()

  .
 (close() ) . (

" "

 . socket()

  .
" "

.
1
TSAP

 ( )

.

  (2
) .

 : .(
 . 2

 . 3

. UDP TCP

TCP

 .
 .

 .
(HTTP) ( FTP )

(SMTP)

  .
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2 1

UDP
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 .
UDP TCP

 .

3 /  (3

 .
.

 “ ”  .
  .  “ ” ( )
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 “.

. (Client)  :
 (Server) 

.
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 .
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 : 
 : 

. (
 .

 . (UDP TCP)
 . socket()

bind()  . (
 ) TCP

 (UDP

UDP TCP  .
) .

  ( bind()

TCP  (
listen()  .
TCP

 . TCP

TCP  .
1

.

 .
  .

 ) accetp() (
accetp()  .  ( 

  .
 . recv() send() (

 : . (
 ( close() )

 ( shutdown() )
 : 

 _________________________________________________________________ _ _ _ _ _
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 . (
 .

(
bind()

.

 . connect()

TCP

. connect()

TCP bind()

  .
TCP  connect()

 .
 . recv() , send()  ( 

 . shutdown() close()  ( 

 .

  (4
 ( C ) .

  “1 ”
a

 :
int a;

 . IP

 :
 _________________________________________________________________ _ _ _ _ _
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struct sockaddr {

                            unsigned short sa_family;               /* address family, AF_xxxx */

                            char sa_data[14];                            /* 14 bytes of protocol address */

                          };

 .  : sa_family

 .
TCP/IP

 . Appletalk . AF_INET

IP  : sa_data

.

IP

 .

 :
struct sockaddr_in {

short int sin_family;             /* Address family */

unsigned short int sin_port;  /* Port number */

struct in_addr sin_addr;       /* Internet address */

unsigned char sin_zero[8];   /* Same size as struct sockaddr */

};

 : sin_family

 . AF_INET

 .  : sin_port

 . IP  :in_addr

 .
.  : sin_zero[8]

IP  .
.

 . memset()
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”1 “

  .
in_addr

 :
/* Internet IP address (a structure for historical reasons) */

 struct in_addr {

 unsigned long s_addr;

};

IP

unsigned long

 .

  .

 (5
3LE 2BE

BE TCP/IP

 . LE

 : LE

 struct sockaddr_in   as;

as.sin_port=0xB459;

:  ( ) TCP

B459

 .
 :

 _________________________________________________________________ _ _ _ _ _

1
Casting

2
Big Endian3
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 htons() :   BE             
  htonl()  :    BE                 

ntohs() : BE

 ntohl()  : BE

LE

 .
IP TCP  : 

AF_INET sin_family sock_addr_in  .

 .
 .

IP  (5-1
1

IP IP

 : 
192.140.11.211

IP sock_addr_in

 : IP . long

“187.121.11.44”  : inet_addr()

:  . BE

  struct sockaddr_in  ina;

ina.sin_addr.s_addr=inet_addr(“130.421.5.10”)

BE IP

 .
 : inet_ntoa()

IP BE

struct in_addr  .
 : .

printf("%s",inet_ntoa(ina.sin_addr));

IP

 _________________________________________________________________ _ _ _ _ _

1
Octet
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 : .

130.141.5.10

IP www.ibm.com

 .
 .

 (TCP )  (6
socket()  (6-1

 :
#include <sys/types.h>

#include <sys/socket.h>

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

 : domain

 . AF_INET

 : type

type  .
SOCK_DGRAM SOCK_STREAM

 .
 :protocol

.

 .
socket()

 (  ) 
 .

 -1 socket()

 .
errno  -1 socket()

perror()  .
. .
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bind()  (6-2
bind()  .

"

 :  ."
UDP TCP bind()

 .
80 HTTP

TCP

 . 80

 : bind()

#include <sys/types.h>

#include <sys/socket.h>

int bind(int sockfd, struct sockaddr *my_addr, int addrlen);

socket()  : sockfd

 .  .
IP : my_addr

  .  .
my_addr  : addr_len

 :

#include <string.h>

#include <sys/types.h>

#include <sys/socket.h>

#define MYPORT 3490

main()

    {

     int sockfd;

     struct sockaddr_in my_addr;

     if ((sockfd = socket(AF_INET, SOCK_STREAM, 0))!= NULL){
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        my_addr.sin_family = AF_INET;          /* host byte order */

        my_addr.sin_port = htons(MYPORT);  /* short, network byte order */

        my_addr.sin_addr.s_addr = inet_addr("132.241.5.10");

        bzero(&(my_addr.sin_zero), 8);            /* zero the rest of the struct */

       if (bind(sockfd, (struct sockaddr *)&my_addr, sizeof(struct sockaddr))!=-1){

        .

        .

        .

 : bind()

(
 65535  1024 

 .
 1023 (

 .
INADDR_ANY IP (

  . IP

(
BE htons()

 .  :  .
(

bind() bind()

 .  (-1) 
  . perror() errno

listen()  (6-3
 . TCP

TCP  ( )
 .

TCP
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listen() .

 .
  :

int listen(int sockfd, int backlog);

 . : sockfd

. :backlog

  .  20 backlog

errno  -1 
 .

accept()  (6-4
 : 

 ) TCP listen()

accept()  .  ( 

.

 .
. .

accept() socket()

.

 . accept() (
 .

(
 . .

  : 
#include <sys/socket.h>

int accept(int sockfd, void *addr, int *addrlen);

. socket() : sockfd

: addr

IP

.
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  .
addr : addrlen

 (-1) .

. errno

 :

    #include <string.h>

    #include <sys/types.h>

    #include <sys/socket.h>

    #define MYPORT 3490    /* the port users will be connecting to */

    #define BACKLOG 10     /* how many pending connections queue will hold */

    main()

    {

        int sockfd, new_fd;  /* listen on sock_fd, new connection on new_fd */

        struct sockaddr_in my_addr;    /* my address information */

        struct sockaddr_in their_addr; /* connector's address information */

        int sin_size;

        if ((sockfd = socket(AF_INET, SOCK_STREAM, 0))!= NULL){

        my_addr.sin_family = AF_INET;         /* host byte order */

        my_addr.sin_port = htons(MYPORT);     /* short, network byte order */

        my_addr.sin_addr.s_addr = INADDR_ANY; /* auto-fill with my IP */

        bzero(&(my_addr.sin_zero), 8);        /* zero the rest of the struct */

        if (bind(sockfd, (struct sockaddr *)&my_addr, sizeof(struct sockaddr))!=-1){

        listen(sockfd, BACKLOG);

        sin_size = sizeof(struct sockaddr_in);

        new_fd = accept(sockfd, &their_addr, &sin_size);

…….

…….
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. accept()

recv() send() (6-5
  : .

int send(int sockfd, const void *msg, int len, int flags);

int recv(int sockfd, void *buf, int len, unsigned int flags);

 . accept() : sockfd

 ( ) : msg

 . TCP
1

: len

 . . : flag

recv() : buf

 .
 -1 

 .
. len

 1000 len

 ( )  800 .  200
 .

send()  : 
 .

recv() , send()  : 
UDP

 shutdown() close() (6-6
 .

 : close()

close(int sockfd);

 _________________________________________________________________ _ _ _ _ _

1
Payload
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accept()  . : sockfd

socket() sockfd .

 .
. close()

TCP

.

  : shutdown()

int shutdown(int sockfd, int how);

: sockfd

 : : how

 :
.

1  .
 : 1 

.
2

.

.  : 2 
  . close()

 -1 
 . errno

 ( TCP  )  (7
  :  .

 . (
 . socket()

 .
(

connect() .

 .
. recv() send() (

 _________________________________________________________________ _ _ _ _ _
1
Inbound buffer2
Outbound buffer
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 . shutdown() close() (

connect()  (7-1
connect() 

accept() listen()

. connect()  

  : connect()

#include <sys/types.h>

#include <sys/socket.h>

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

 . socket() : sockfd

IP  . sockaddr  : serv_addr

 .
: addrlen

 . sizeof(struct sockaddr)

.

 .
.

 -1 TCP

 . errno

 :

#include <string.h>

#include <sys/types.h>

#include <sys/socket.h>

#define DEST_IP   "132.241.5.10"

#define DEST_PORT 23

main()    {
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       int sockfd;

       struct sockaddr_in dest_addr;   /* will hold the destination addr */

       if (( sockfd = socket(AF_INET, SOCK_STREAM, 0))!=NULL) {

        dest_addr.sin_family = AF_INET;               /* host byte order */

        dest_addr.sin_port = htons(DEST_PORT);  /* short, network byte order */

        dest_addr.sin_addr.s_addr = inet_addr(DEST_IP);

        bzero(&(dest_addr.sin_zero), 8);                  /* zero the rest of the struct */

      if ((connect(sockfd, (struct sockaddr *)&dest_addr, sizeof(struct sockaddr)))!=-1) {

        .

        .

        .

UDP  (8
 .

 . UDP

socket() . (
. SOCK_DGRAM

 (  bind() ) . (
) . (

 ( IP )  (.
  .

. sendto() recvfrom()

. (

 ( SOCK_DGRAM socket()  ) . (
 . (

 .
 .

 . (
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 :

int sendto(int sockfd, const void *msg, int len, unsigned int flags, const struct sockaddr *to,

                 int tolen);

 . socket() : sockfd

: msg

 . UDP

: len

 . : flags

 . sockaddr : to

. IP

 sizeof(struct sockaddr : tolen

 . sockaddr)

send()

(-1) .

 . errno

.

 .
 :

int recvfrom(int sockfd, void *buf, int len, unsigned int flags,struct sockaddr *from,

                     int  *fromlen);

 . socket() : sockfd

: buf

 .
 (  ) : len

sockaddr : from

IP

 .
 . : flag

.  : len

.

  .
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 (9
 : .

 getpeername()  (9-1
#include <sys/socket.h>

int getpeername(int sockfd, struct sockaddr *addr, int *addrlen);

IP

  :  .
: sockfd

 . sockaddr : addr

  . IP

sockaddr : addrlen

errno  (-1) 
 .

IP

 5 LE BE

 .

gethostname()  (9-2
 .

 .(www.ibm.com ) IP

 :
#include <unistd.h>

int gethostname(char *hostname, size_t size);

 ( )  : hostname

 .
: size

errno  (-1) 
 .
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DNS  (9-3
 . DNS

1

 .

IP

 .
 :

#include <netdb.h>

 struct hostent *gethostbyname(const char *name);

: name

hostent

 : 

struct hostent {

        char    *h_name;

        char    **h_aliases;

        int     h_addrtype;

        int     h_length;

        char    **h_addr_list;

    };

#define h_addr h_addr_list[0]

 ) : hname

 (www.ibm.com

  ( \0 )  : h_aliases

) : h_addrtype

 (. AF_INET

: h_length

IP : h_addr_list

 _________________________________________________________________ _ _ _ _ _

1
Domain Name
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 . \0  .

errno NULL

herror

 . herror()

.

 : 
    #include <stdio.h>

    #include <stdlib.h>

    #include <errno.h>

    #include <netdb.h>

    #include <sys/types.h>

    #include <netinet/in.h>

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

    {

        struct hostent *h;

        if (argc != 2) {  /* error check the command line */

            fprintf(stderr,”usage: getip address\n”);

            exit(1);

        }

        if ((h=gethostbyname(argv[1])) == NULL) {  /* get the host info */

            herror(“gethostbyname”);

            exit(1);

        }

        printf(“Host name  : %s\n”, h-h_name);

        printf(“IP Address : %s\n”,inet_ntoa(*((struct in_addr *)h-h_addr)));

        return 0;

    }

getip 

 . IP

 :
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(
 :  . Enter

$ getip   www.ibm.com

h_addr_list IP (
IP \0

. BE

inet_ntoa()  ( 213.190.140.187 )
.

inet_ntoa() ” “ (
inet_ntoa() h h_addr

. in_addr

 “ ”
 .

 (10
 .

TCP  (10-1
/

 : 
.

  :  . TCP

    #include <stdio.h>

    #include <stdlib.h>

    #include <errno.h>

    #include <string.h>

    #include <sys/types.h>

    #include <netinet/in.h>

    #include <sys/socket.h>

    #include <sys/wait.h>

    #define MYPORT 3490    /* the port users will be connecting to */

    #define BACKLOG 10     /* how many pending connections queue will hold */

    main()   {
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        int sockfd, new_fd;  /* listen on sock_fd, new connection on new_fd */

        struct sockaddr_in my_addr;    /* my address information */

        struct sockaddr_in their_addr; /* connector's address information */

        int sin_size;

        if ((sockfd = socket(AF_INET, SOCK_STREAM, 0)) == -1) {

            perror("socket");

            exit(1);

        }

        my_addr.sin_family = AF_INET;         /* host byte order */

        my_addr.sin_port = htons(MYPORT);     /* short, network byte order */

        my_addr.sin_addr.s_addr = INADDR_ANY; /* auto-fill with my IP */

        bzero(&(my_addr.sin_zero), 8);        /* zero the rest of the struct */

        if (bind(sockfd, (struct sockaddr *)&my_addr, sizeof(struct sockaddr)) \

                                                                      == -1) {

            perror("bind");

            exit(1);

        }

        if (listen(sockfd, BACKLOG) == -1) {

            perror("listen");

            exit(1);

        }

        while(1) {  /* main accept() loop */

            sin_size = sizeof(struct sockaddr_in);

            if ((new_fd = accept(sockfd, (struct sockaddr *)&their_addr, \

                                                          &sin_size)) == -1) {

                perror("accept");

                continue;

            }

            printf("server: got connection from %s\n", \

                                               inet_ntoa(their_addr.sin_addr));

            if (!fork()) { /* this is the child process */

                if (send(new_fd, "Hello, world!\n", 14, 0) == -1)

                    perror("send");

                close(new_fd);

                exit(0);

            }

            close(new_fd);  /* parent doesn't need this */

            while(waitpid(-1,NULL,WNOHANG)>0); /* clean up child processes */

          }

    }
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. "Hello, world!\n"   3490 
accept()

 .
while(1)

listen()  3490 
 .

 ( ) while(1)

 .
fork()

  : .

fork()

.

fork()

fork() .

fork()

)
fork()  .(

pid .
1

.

fork()

 .
Polling

.

 . CPU

 .
waitpid(-1,NULL,WNOHANG) 

 .
 .

.

.

 _________________________________________________________________ _ _ _ _ _
1
 pid ( Process Identifier )
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    #include <stdio.h>

    #include <stdlib.h>

    #include <errno.h>

    #include <string.h>

    #include <netdb.h>

    #include <sys/types.h>

    #include <netinet/in.h>

    #include <sys/socket.h>

    #define PORT 3490    /* the port client will be connecting to */

    #define MAXDATASIZE 100 /* max number of bytes we can get at once */

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

    {

        int sockfd, numbytes;

        char buf[MAXDATASIZE];

        struct hostent *he;

        struct sockaddr_in their_addr; /* connector's address information */

        if (argc != 2) {

            fprintf(stderr,"usage: client hostname\n");

            exit(1);

        }

        if ((he=gethostbyname(argv[1])) == NULL) {  /* get the host info */

            herror("gethostbyname");

            exit(1);

        }

        if ((sockfd = socket(AF_INET, SOCK_STREAM, 0)) == -1) {

            perror("socket");

            exit(1);

        }

        their_addr.sin_family = AF_INET;      /* host byte order */

        their_addr.sin_port = htons(PORT);    /* short, network byte order */

        their_addr.sin_addr = *((struct in_addr *)he-h_addr);

        bzero(&(their_addr.sin_zero), 8);     /* zero the rest of the struct */

        if (connect(sockfd, (struct sockaddr *)&their_addr, \

                                              sizeof(struct sockaddr)) == -1) {

            perror("connect");

            exit(1);

        }

        if ((numbytes=recv(sockfd, buf, MAXDATASIZE, 0)) == -1) {

            perror("recv");
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            exit(1);

        }

        buf[numbytes] = '\0';

        printf("Received: %s",buf);

        close(sockfd);

        return 0;

    }

UDP  (10-2
.

 . .

    #include <stdio.h>

    #include <stdlib.h>

    #include <errno.h>

    #include <string.h>

    #include <sys/types.h>

    #include <netinet/in.h>

    #include <sys/socket.h>

    #include <sys/wait.h>

    #define MYPORT 4950    /* the port users will be connecting to */

    #define MAXBUFLEN 100

    main()

    {

        int sockfd;

        struct sockaddr_in my_addr;    /* my address information */

        struct sockaddr_in their_addr; /* connector's address information */

        int addr_len, numbytes;

        char buf[MAXBUFLEN];

        if ((sockfd = socket(AF_INET, SOCK_DGRAM, 0)) == -1) {

            perror("socket");

            exit(1);

        }

        my_addr.sin_family = AF_INET;         /* host byte order */

        my_addr.sin_port = htons(MYPORT);     /* short, network byte order */
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        my_addr.sin_addr.s_addr = INADDR_ANY; /* auto-fill with my IP */

        bzero(&(my_addr.sin_zero), 8);        /* zero the rest of the struct */

        if (bind(sockfd, (struct sockaddr *)&my_addr, sizeof(struct sockaddr)) \

                                                                       == -1) {

            perror("bind");

            exit(1);

        }

        addr_len = sizeof(struct sockaddr);

        if ((numbytes=recvfrom(sockfd, buf, MAXBUFLEN, 0, \

                           (struct sockaddr *)&their_addr, &addr_len)) == -1) {

            perror("recvfrom");

            exit(1);

        }

        printf("got packet from %s\n",inet_ntoa(their_addr.sin_addr));

        printf("packet is %d bytes long\n",numbytes);

        buf[numbytes] = '\0';

        printf("packet contains \"%s\"\n",buf);

        close(sockfd);

}

talker.c .

 :
$ talker www.hserver.edu hello

hello

 .

    #include <stdio.h>

    #include <stdlib.h>

    #include <errno.h>

    #include <string.h>

    #include <sys/types.h>

    #include <netinet/in.h>

    #include <netdb.h>

    #include <sys/socket.h>

    #include <sys/wait.h>
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    #define MYPORT 4950    /* the port users will be connecting to */

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

    {

        int sockfd;

        struct sockaddr_in their_addr; /* connector's address information */

        struct hostent *he;

        int numbytes;

        if (argc != 3) {

            fprintf(stderr,"usage: talker hostname message\n");

            exit(1);

        }

        if ((he=gethostbyname(argv[1])) == NULL) {  /* get the host info */

            herror("gethostbyname");

            exit(1);

        }

        if ((sockfd = socket(AF_INET, SOCK_DGRAM, 0)) == -1) {

            perror("socket");

            exit(1);

        }

        their_addr.sin_family = AF_INET;      /* host byte order */

        their_addr.sin_port = htons(MYPORT);  /* short, network byte order */

        their_addr.sin_addr = *((struct in_addr *)he-h_addr);

        bzero(&(their_addr.sin_zero), 8);     /* zero the rest of the struct */

        if ((numbytes=sendto(sockfd, argv[2], strlen(argv[2]), 0, \

             (struct sockaddr *)&their_addr, sizeof(struct sockaddr))) == -1) {

            perror("sendto");

            exit(1);

        }

        printf("sent %d bytes to %s\n",numbytes,inet_ntoa(their_addr.sin_addr));

        close(sockfd);

        return 0;

 }
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1  (11

.

 / 
/

 /  )  accept()  recv() recvto()  .
 (

.  / 
TCP accept()

.

.

 .  ( )
. fcntl()

recv() accept()

2
.

CPU

  .
 (-1) accept()

3

accept()  .
 .

C

C

 .

 .
 _________________________________________________________________ _ _ _ _ _

1
 Blocking2
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JAVA  (12
 (12-1

C++ C

C++
1“ ”

 .
MS-Windows

 .
C++

 .
2“ ” C++

 .

.
3

C++ C

Oak

 .
 .

”
 . C++ C

5“ ” 4“
 :

 :
 . C/C++

C/C++

 .
 : 7“ ” C++  : 6

 .
C++  “ ” C++

 _________________________________________________________________ _ _ _ _ _
1
 Platform Independence2
 Bug3
Green4
Multithread5
Achitecture-neutral6
 Union7
 Data Type
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C

 .
 :

C++
1

 .
 : 2

C/C++

  .
C/C++  :

  .
 C/C++  : goto

 .
 .

C/C++  : Operator overloading

 .
float C/C++  : 3

int

 .
 .

argc argv argc C/C++ : 4
argv argv

args[0] args argv  .
  .

C/C++

 .
new() C++

 .
 .

 . 
C++

 _________________________________________________________________ _ _ _ _ _
1

Method2
 Multiple Inheritance3
 Automatic Conversion4
Command-line Arguments
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 .
Apple IBM

JVM1

 .
 . 2“ ”

 “ ”  .
 . JVM

 .  . JVM

:

 (JAVA Objects)
 (JVM)

  :  (JVM)

 ( )  : 
 .  .

JVM

 .
 .  32  : 

JVM  : 3
 . 4

  .
JVM  : 5

 .
 .

 8 JVM  : 
  .

 _________________________________________________________________ _ _ _ _ _
1
 Java Virtual Machine2
 Bytecode3
Stack4
 Local Variable5
 Work Space
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 (12-2
 .  (7-2)  8 

 32  16 C  .
 32  64

 .
  .  64  32  16 

 +127  -1281 Bytebyte

2 Byteshort

4 Byteint

8 Bytelong

IEEE4 Bytefloat

IEEE8 Bytedouble

False True1 Bitboolean

 (  ) 2 Bytechar

(7-2)

1  .
 . 3 2

 .
C++  .

 .
 .

4

  .
 .

 . (Super Class)

 _________________________________________________________________ _ _ _ _ _
1

Behavior2
Attributes3
 Method4
Pakage



273

 . 
 .

 . public

 .
(pakage)  . C++

 .
 : 1

class ComplexNumber {

// .
protected double re, im;

 // (  ) 
// .
pablic void Complex (double x, double y) { re=x;  im=y;}

 public double Real()  {return re;}

 public double Imaginary()  { return im; }

 public double Magnitude (  ) { return Math.sqrt (re*re+im+im); }

 public double Angle()  {return Math.atan(im/re);}

class test {

//

public static void main (String aras[ ] ) {

 ComplexNumber C;

//

C=new ComplexNumber();

// .
  C. Complex (3.0, 4.0);

//

System.out.println ("The magnitude of C is " + C. Magnitude() );

    }

}

 .  64 im re

) .
public  (. protected

  .
 _________________________________________________________________ _ _ _ _ _

1
Real & Imaginary Part
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 :
class Factorial {

public static void main(int argc, String args[ ])   // 

long i, f, lower=1, upper=20; //  

for (i=lower ; i<=upper ; i<=upper; i++) { // C++ 

F= factorial(i) ; //f=i!

System.out.println (i+ "  " +f); // print i and t

}

}

static long factorial (long k) {  // 

if (k = =0)

return 1; // 0! = 1

else

return k * factorial (k-1);    //  k! = k+ (k-1)!  }

}

factorial Factorail

main  .
. factorial

 Applet  (12-3

 (. 1  ) .
 . APPLET

 .

HTML

 .
  . <APPLET>

 :
Netscape Navigator

Applet Viewer

  .
 _________________________________________________________________ _ _ _ _ _

1
Java enabled browser
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 .
 .

 : 

 .
 .

} main(){

 . main()

 :
public class Example extends  java.applet.Applet {

…

}

Applet Example

 .
 .  (  ) 

 .
 :  . 1“ ”

init()  start()   stop()    destroy()        paint()

  . init() paint()

 . paint()

  : paint()  .
public void paint(Graphics screen) {

/ / display statements go here

}

Graphics  .

 _________________________________________________________________ _ _ _ _ _
1
 Override
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Graphics   .
 : class import

import java.awt.Graphics;

init()

init()

 ( )  .
 .

 .  : start()

 . stop()

 .
 .  : stop ()

 ( )
) .

 (.
 .

init() : destroy()

 .
 .

 Hello

paint()  . Web!

 :

import java.awt.Graphics;

public class HelloWeb extends java.applet.Applet {

    public void paint( java.awt.Graphics gc ) {

        gc.drawString("Hello Web!", 125, 95 );

    }

}

 .

 :  . .html
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<html>

<head> </head>

 <body>

<applet code=HelloWeb width=300 height=200>

</applet>

</body>

</html>

height width

 ( .  ) .
 (7-4)  .  (7-3) 

 :
 Choice menu – 3    Panel  -2 TextField   -1

Button  -5 Canvas  -4 

(7-3)

(7-4)
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import java.awt.*;

import java.lang.*;

import java.io.*;

import java.applet.*;

// This program illustrates a simple applet with a TextField,

// Panel, Button, Choice menu, and Canvas.

public class Example1 extends Applet {

TextField tf;

DrawCanvas c;

Button drawBtn;

Choice ch;

// Add the Components to the screen..

.

public void init() {

// Set up display area...

resize(300,200);

setLayout(new BorderLayout());

// Add the components...

// Add the text at the top.

tf = new TextField();

add("North",tf);

// Add the custom Canvas to the center

c = new DrawCanvas(this);

add("Center",c);

// Create the panel with button and choices at the

bottom...

Panel p = new Panel();

drawBtn = new Button("Draw Choice Item");

p.add(drawBtn);

// Create the choice box and add the options...

ch = new Choice();

ch.addItem("Rectangle");

ch.addItem("Empty");

ch.addItem("Text");

p.add(ch);

add("South",p);

}

// Handle events that have occurred

public boolean handleEvent(Event evt) {

switch(evt.id) {

// This can be handled

case Event.ACTION_EVENT: {

if(evt.target instanceof Button) {

// Repaint canvas to use new choices...

c.repaint();

} // end if

return false;

}
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default:

return false;

}

}

// Return the current choice to display...

public String getChoice() {

return ch.getSelectedItem();

}

// Return the text in the list box...

public String getTextString() {

return tf.getText();

}

}

// This is a custom canvas that is used for drawing

// text, a rectangle, or nothing...

class DrawCanvas extends Canvas {

Example1 e1app;

// Constructor - store the applet to get drawing

info...

public DrawCanvas(Example1 a) {

e1app = a;

}

// Draw the image per the choices in the applet...

public synchronized void paint (Graphics g) {

// Get the current size of the display area...

Dimension dm = size();

// Draw based on choice...

String s = e1app.getChoice();

// Calculate center coordinates...

int x,y,width,height;

x = dm.width/4;

y = dm.height / 4;

width = dm.width / 2;

height = dm.height / 2;

// Paint a rectangle in the center...

if (s.compareTo("Rectangle") == 0) {

// Draw the rectangle in the center with colors!

g.setColor(Color.blue);

g.drawRect(x,y,width,height);

g.setColor(Color.yellow);

g.fillRect(x + 1,y + 1,width - 2,height - 2);

} // end if

// Get the text in the applet and display in the

middle...

if (s.compareTo("Text") == 0) {

String displayText = e1app.getTextString();

g.setColor(Color.red);

g.drawString(displayText,x,y + (height/2));

}

}

}
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 (12-4
java.net

 :  . URL

 .  : Socket

 : ServerSocket

 .
 . Socket

 :
Socket(String host, int port)

Socket(InetAddress address, int port)

synchronized void close()

InputStream getInputStream()

OutputStream getOutputStream()

Socket
1“ ”
 :

 : Socket(String host, int port) (
  .

IP DNS

  .
:

try {

    Socket sock = new Socket("cs.wustl.edu", 25);

}

catch ( UnknownHostException e ) {

    System.out.println("Can't find host.");

}

catch ( IOException e ) {

    System.out.println("Error connecting to host.");

}

 : Socket(InetAddress address, int port) (
 _________________________________________________________________ _ _ _ _ _

1
 Constructor
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IP  . IP

  . "192.34.221.108"

 : 

try {

 Socket sock = new Socket("128.252.120.1", 25);

}

catch ( UnknownHostException e ) {

    System.out.println("Can't find host.");

}

catch ( IOException e ) {  

    System.out.println("Error connecting to host.");

}

TCP  : close() (
 .

getOutputStream() getInputStream() (
1.

 :
try

{

Socket server = new Socket("foo.bar.com", 1234);

InputStream in = server.getInputStream();

OutputStream out = server.getOutputStream();

// Write a byte

out.write(42);

// Say "Hello" (send newline delimited string)

PrintStream pout = new PrintStream( out );

pout.println("Hello!");

// Read a byte

Byte back = in.read();

// Read a newline delimited string

 _________________________________________________________________ _ _ _ _ _

 (Input Stream/Output Stream) 1
 (C++ ) OutputStream InputStream .

 .
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DataInputStream din = new DataInputStream( in );

String response = din.readLine();

server.close();

}

catch (IOException e ) { }

foo.bar.com

 . TCP  1234 
 ( out in )

 .  / 
.

 : 
ServerSocket( int port)

ServerSocket(int port, int count)

synchronized void close()

Socket accept()

port

 .  (bind)  ( )
ServerSocket  . count

accept  .  (listen)

 .
 . /

 ( )
 ( )  1234 

 .

// Meanwhile, on foo.bar.com...

try {

    ServerSocket listener = new ServerSocket( 1234 );

    while ( !finished ) {

        Socket aClient = listener.accept();    // wait for connection
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        InputStream in = aClient.getInputStream();

        OutputStream out = aClient.getOutputStream();

        // Read a byte

        Byte importantByte = in.read();

        // Read a string

        DataInputStream din = new DataInputStream( in );

        String request = din.readLine();

        // Write a byte

        out.write(43);

        // Say "Goodbye"

        PrintStream pout = new PrintStream( out );

        pout.println("Goodbye!");

        aClient.close();

    }

     listener.close();

}

catch (IOException e ) { }

Socket

 : 
Socket  : getport()

 .
 .  ( )  : getHostName()

 . Socket

ServerSocket Socket

 .  ) .
( .
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