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Socket APIHEAR(1/2)
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Socket API iR (2/2)
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Linux Socket Server (1/2)

#include <unistd.h>
#include <sys/types.h>
#include <sys/socket.h>
#include <netinet/in.h>
#define MYPORT 8000
#define BACKLOG 10

int main()

{

int sockfd, new fd;

struct sockaddr in my addr;
struct sockaddr in their addr;
int sin_size;

sockfd = socket(AF INET, SOCK STREAM, 0);
if(sockfd == -1)
{
perror("socket() error !");
exit(1);
h
else
printf("socket() is OK...\n");

my addr.sin_family = AF_INET;
my_addr.sin_port = htons(MYPORT);
my addr.sin_addr.s addr = INADDR ANY;



Linux Socket Server (2/2)

memset(&(my_addr.sin_zero), 0, 8);

if(bind(sockfd, (struct sockaddr *)&my addr, sizeof(struct sockaddr)) ==-1)
{

perror("bind() error lol!");

exit(1);
§
else

printf("bind() is OK...\n");
if(listen(sockfd, BACKLOG) == -1)
{

perror("listen() error lol!");

exit(1);
}
else

printf("listen() is OK...\n");

sin_size = sizeof(struct sockaddr in);
new_fd = accept(sockfd, (struct sockaddr *)&their addr, &sin_size);

if(new_fd ==-1)
perror("accept() error !");
else
printf("accept() is OK...\n");

close(new_fd);
close(sockfd);
return O;

}



Linux Socket Client

#include <unistd.h>
#include <sys/types.h>
#include <sys/socket.h>
#include <netinet/in.h>

#define DEST IP "127.0.0.1"
#define DEST PORT 8000

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

{

int sockfd;

struct sockaddr in dest addr;

sockfd = socket(AF INET, SOCK STREAM, 0);

if(sockfd == -1)
{
perror("Client-socket() error!");
exit(1);
}
else
printf("Client-socket() sockfd is OK...\n");

dest addr.sin family = AF INET;
dest addr.sin_port = htons(DEST PORT);
dest addr.sin _addr.s addr =inet addr(DEST _IP);

memset(&(dest_addr.sin_zero), 0, 8);
if(connect(sockfd, (struct sockaddr *)&dest addr, sizeof(struct sockaddr)) == -1)



Windows Socket Server

#include <winsock2.h>
#include <ws2tcpip.h>
#include <stdlib.h>
#include <stdio.h>

int _ cdecl main(void)
{
WSADATA wsaData;
SOCKET ListenSocket = INVALID SOCKET,
ClientSocket = INVALID SOCKET;
struct addrinfo *result = NULL,
hints;
char recvbuf[ DEFAULT BUFLEN];
int iResult, iISendResult;
int recvbuflen = DEFAULT BUFLEN;

// Initialize Winsock
iResult = WSAStartup(MAKEWORD(2,2), &wsaData);
if (iResult !=0) {

printf("WSAStartup failed: %d\n", iResult);

return 1;

}



Windows Socket Client

int _ cdecl main(int argc, char **argv)
{
WSADATA wsaData;
SOCKET ConnectSocket = INVALID SOCKET;
struct addrinfo *result = NULL,
*ptr = NULL,
hints;
char *sendbuf = "this is a test";
char recvbuf[ DEFAULT BUFLEN];
int iResult;
int recvbuflen = DEFAULT BUFLEN;

// Validate the parameters

if (argc 1=2) {
printf("usage: %s server-name\n", argv[0]);
return 1;

b

// Initialize Winsock
iResult = WSAStartup(MAKEWORD(2,2), &wsaData);
if (iResult !=0) {

printf("WSAStartup failed: %d\n", iResult);

return 1;

b



Windows Socket #i-F

cl server.cpp /link "D:\Program Files\Microsoft
SDKs\Windows\v6.0A\LIb\WS2 32.Lib"

cl client.cpp /link "D:\Program Files\Microsoft
SDKs\Windows\v6.0A\Lib\WS2_32.Lib"

1B17:
server.exe

client.exe localhost
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ACE SocketZmfig:
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% (Role)
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TCP/IP SocketF

*The active connection role (ACE_SOCK Connector) is played by a peer
application that initiates a connection to a remote peer

*The passive connection role (ACE_SOCK Acceptor) is played by a peer
application that accepts a connection from a remote peer &

*The communication role (ACE_SOCK Stream) is played by both peer
applications to exchange data after they are connected
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SOCK SAP 13T
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ACE Socket Server

#include <ace/INET Addr.h>
#include <ace/SOCK_Stream.h>
#include <ace/SOCK Acceptor.h>

ACE_INET Addr port to_listen(3000, "192.168.1.100");  // L4 5 ()3 115
ACE_SOCK Acceptor acceptor;
if (acceptor.open (port_to listen, 1) ==-1)  // 4
{
cout<<endl<<"bind port fail"<<end];
return -1;

}

ACE_SOCK_Stream peer; /A% v 1) 208 4 2
ACE _Time Value timeout (10, 0); //

if (acceptor.accept (peer) !=-1) // #37F1R 7 iy ) E 2
{

cout<<endl<<endl<<"client connect. "<<endl,

char buffer[1024];

ssize t bytes received;

ACE_INET Addr raddr;
peer.get local addr(raddr);
cout<<endl<<"local port\t"<<raddr.get host name()<<"\t"<<raddr.get port number()<<endl; // raddr.get ip address() ?

while ((bytes received =

peer.recv (buffer, sizeof(buffer))) 1=-1) //BHUE ;i K 3% 1) Kb
{

peer.send(buffer, bytes_received); //XF % ] i & K
§

peer.close (); }



ACE Socket Client

ACE_INET Addr addr(3000,"192.168.1.100");

ACE _SOCK Connector connector;
ACE Time Value timeout(5,0);
ACE SOCK Stream peer;

if(connector.connect(peer,addr,&timeout) != 0)
{

cout<<"connection failed !"<<endl;

return 1;
b
cout<<"conneced !"<<endl;
string s="hello world";
peer.send(s.c_str(),s.length()); // Kik%E P

cout<<endI<<"send:\t"<<s<<endl;

ssize t bc=0; /] BN 15 3
char buf[1024];
be=peer.recv(buf,1024,&timeout); // FW H
if(be>=0)
{
buf[bc]="0";
cout<<endl<<"rev:\t"<<buf<<endl; // ‘&7~ E#i
§

peer.close();



ACE Socket Addressing Classes

ACE_Addr

I

i

ACE_TNET_Addr

inet_addr_ : sockaddr_in

+ ACE_TNET Addr {(port :

+ o+ o+ o+ o+

unsigned short, host : const char *)
unsigned short, host : const char *) : int
const char *) : int

: size_t, ipfmt

set (port
string_to_addr (address :
addr_to_string (s : char *, max
get_port_number () : u_short

get_host_name (buff : char *, max

s ipt = A1) 2 dnt

: gize t) : int

ACE ACE ACE ACE ACE ACE

SPIPE TNET DEV UNIX File MEM

Addr addr Addr aAaddr Addr Addr

ACE_Addr

+ gap any : ACE Addr
# addr_tvpe  : int agugm
# addr_size_ : int Class Capabilities
+ ACE Addr (type : int = -1, size : int = -1} .
+ operator ==({sap : const ACE_Addr&) : int .The ACE_Addr ClaSS IS the rOOt Of
+ operator!=s (sap : const ACE_Addr&) : int .
bk G5 Lnk the ACE network addressing

hierarchy

*The ACE_INET Addr class
represents TCP/IP & UDP/IP
addressing information

+ This class eliminates many
subtle sources of accidental
complexity



i FHHACE SOCK Connector

#include <ace/INET Addr.h>
#include <ace/SOCK Stream.h>
#include <ace/SOCK Connector.h>
#include <ace/Time Value.h>

ACE _INET_ Addr srvr (5000, ACE_LOCALHOST);
ACE _SOCK Connector connector;
ACE _SOCK Stream peer;

if(connector.connect(peer,addr,&timeout) != 0)

{

cout<<"connection failed !"<<endl;
return 1;

}

cout<<"conneced !"<<endl;



i HHACE SOCK Stream

#include <ace/INET Addr.h>
#include <ace/SOCK Stream.h>
#include <ace/SOCK Acceptor.h>
#include <ace/Time Value.h>

unsigned short portNumber = 5000;
ACE INET Addr myAddress(portNumber);

ACE_SOCK Acceptor acceptor;
ACE _SOCK_ Stream peer;

string s="hello world";

peer.send(s.c_str(),s.length()); /&1L %

cout<<endl<<"send:\t"<<s<<endl;
ssize t bc=0; [P T 5

char buf[1024];
be=peer.recv(buf,1024,&timeout); /4% E i



ff FHACE_SOCK_Acceptor

#include <ace/INET Addr.h>
#include <ace/SOCK _Stream.h>
#include <ace/SOCK Acceptor.h>
#include <ace/Time Value.h>

if (acceptor.accept (peer) !=-1) /R ZE N7 FIE i 1) 142 4%
{

cout<<endl<<endl<<"client connect. "<<endl;

char buffer[1024];

ssize t bytes received;

ACE_INET Addr raddr;
peer.get local addr(raddr);
cout<<endl<<"local port\t"<<ACE UINT32(raddr.get ip_address())
<<"\t"<<raddr.get port number()<<endl; // raddr.get host.address()

while ((bytes_received =

peer.recv (buffer, sizeof(buffer))) !=-1) /2R 7 b A2 A 1) 2 %
{

peer.send(buffer, bytes received); //X % J i ke A
b
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UDP Server %1

#include <ace/SOCK Dgram.h>
#include <ace/INET Addr.h>
#include <ace/Time Value.h>
#include <string>

#include <iostream>

using namespace std;

int main(int argc, char *argv([])
{
ACE INET Addr port to listen(3000); // 245 5E 1) |-
ACE SOCK Dgram peer(port_to_listen); // 1H{5 &
char buf[100];
while(true)
{
ACE_INET Addr remoteAddr; // T %4 1) fi i bt
int be = peer.recv(buf,100,remoteAddr); // FW i B, JF SRR hE A L
i be 1=-1)

{
string s(buf,bc);
cout<<endl<<"rev:\t"<<s<<endl,
§
peer.send(buf,bc,remoteAddr); // FlizEF b b5
J
return 0;



UDP Client #I+

#include <ace/SOCK Dgram.h>
#include <ace/INET Addr.h>
#include <ace/Time Value.h>
#include <string>

#include <iostream>

using namespace std;

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

{
ACE_INET Addr remoteAddr(3000,"127.0.0.1");  //JTiZF2 i ize i bk
ACE_INET Addr localAddr; /AsHiHihik(5 &
ACE_SOCK_Dgram peer(localAddr); /i {518 1H

peer.send("hello",5,remoteAddr); ///& 1% E
char buf[100];
int bc = peer.recv(buf,100,remoteAddr); /4% WiH B
if( bec !=-1)
{
string s(buf,bc);
cout<<endl<<'"rev:\t'"<<s<<endl;

}

return 0;



Bk (Unicast)

R L TCPREL, 52— X —3AE.

HTCPIAfH My = = E AN
R T EHT Tl FHHACE_SOCK_Dgram. A~ s A% 18257 #s FliE Heds.
AERIEBAEIRIS, VR T 2 U Hh g e X g P b .



18 FH B3k (Unicast)

#include “ace/0S.h”

#tinclude “ace/Log Msg.h”

#tinclude “ace/INET Addr.h”

#tinclude “ace/SOCK Dgram. h”

int send unicast (const ACE INET Addr &to)

{
const char *message = “this is the message!\n”;
ACE INET Addr my addr (ACE static cast (u short, 10101));
ACE SOCK Dgram udp (my addr) ;

ssize t sent = udp. send (message, ACE OS String::strlen (message) + 1,
to) ;

udp. close () ;
if (sent == -1)

ACE _ERROR RETURN ((LM_ERROR, ACE TEXT (“%p\n”), ACE TEXT
("send”)), -1);

return O;

}



I~#& (Broadcast)

7B F i, IR 20 RS R IE AR 2 H k.
ACE_SOCK_Dgram_Bcast 21 57 AR L IE# R IP) ™ FEHihk.
PR FTFEFR EEZ T # T UDPg 15

[XI 5 ACE_SOCK_Dgram_Bcast #& ACE_SOCK_Dgram ) 135, Bt A4 35 47 422
WCHERAE 55 B3R T B A A0S A AL

N



15 )] #% (Broadcast)

#include “ace/0S.h”
#tinclude “ace/Log Msg.h”
#tinclude “ace/INET Addr.h”
#tinclude “ace/SOCK Dgram Bcast.h”
int send broadcast (u short to port)
{
const char *message = “this is the message!\n”;
ACE INET Addr my addr (ACE static cast (u short, 10101));
ACE SOCK Dgram Bcast udp (my addr);
ssize t sent = udp. send (message,
ACE 0S String::strlen (message) + 1,
to port) :
udp. close ();
if (sent == -1)
ACE ERROR RETURN ((LM ERROR, ACE TEXT (“%p\n”),
ACE TEXT (“"send”)), -1):

return O:



Z# Multicast)

R S BIRR N Z AR — 287 . OSHe it )i 2 PSR A 248 2 T TR )
PEEEEEZ AN

OS2 AR W52 15 MM (VT 1) )ids A2 125 T (FOGH 11l )Ry 5 ) 22 R AR SR 15 2L 1 R A

—HN AT A, ECIAR socket bk prAa £l & k% 2 74,
11 HAN € B AOE#AE R H AL

RN ZIEA A — AP IPHbE. 2 BE b D2RIPHERE. 1: 224.2.2.2
D HLHEJE . 224.0.0.1%1239.255.255.255

ACE_SOCK_Dgram_Mocast /& ACE_SOCK_Dgram 125, it recv() Jiidith &
M ACE_SOCK_Dgram 4f & 1.
un: ssize_t recv_cnt = udp.recv(buff, buflen, your addr);



1 23k Multicast)

#include "ace/OS.h"
#include "ace/Log_Msg.h"
#include "ace/INET_Addr.h"
#include "ace/SOCK_Dgram_Mcast.h"
int send_multicast (const ACE_INET_Addr &mcast_addr)
{
const char *message = "this is the message!\n";
ACE_SOCK_Dgram_Mcast udp;
if (-1 == udp.join (mcast_addr))
ACE_ERROR_RETURN ((LM_ERROR, ACE_TEXT ("%p\n"),
ACE_TEXT ("join"), -1);
ssize_t sent = udp.send (message,
ACE_OS_String::strlen (message) + 1);
udp.close ();
if (sent == -1)
ACE_ERROR_RETURN ((LM_ERROR, ACE_TEXT ("%p\n"),
ACE_TEXT ("send")), -1);

return O;
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—. Files
ACE_FILE_IO
ACE_FILE_ Connector
ACE_FILE_Addr

—. Pipes and FIFOs

*ACE_FIFO_Recv, ACE_FIFO_Send, ACE_FIFO _Recv_Msg, ACE_FIFO_Send Msg
ACE_Pipe

ACE_SPIPE_Acceptor, ACE_SPIPE_Connector, ACE_SPIPE_Stream, ACE_SPIPE_Addr

— . Shared Memory Stream
«ACE_MEM_ _Acceptor
-ACE_MEM_Connector
-ACE_MEM_Stream
«ACE_MEM_Addr
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‘Patterns & frameworks for concurrent & networked objects
* WWw.posa.uci.edu

*ACE & TAO open-source middleware el
* www.cs.wustl.edu/~schmidt/ACE.html
* www.cs.wustl.edu/~schmidt/TAO.html

C++ Network
Programming
Volume 1

PATTERN-ORIENTED
SOFTWARE
ARCHITECTURE
LCITIER Fatterns lar Concarrent

and Hetwerked Bbjects

Mastering Complexity with ACE and Patferns =
A

Douglas C, Schmidt

Stephen D. Huston

Foreword by Steve Vinoski

C++ Network
Progra mmmg
Wolume 2

Systematic Reuse with ACE and Frameworks

*ACE research papers e s g
* www.cs.wustl.edu/~schmidt/ACE-papers.html B |
‘Extended ACE & TAO tutorials =
- UCLA extension, January 21-23, 2004
* www.cs.wustl.edu/~schmidt/UCLA.html
*ACE books
* www.cs.wustl.edu/~schmidt/ACE/
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