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Introdução

Exercı́cio

Enunciado
Implementar uma aplicação cliente-servidor que permita
simular as operações de uma calculadora.

Objectivos
implementar um cliente TCP
implementar um servidor TCP
trocar informação em formato binário
projectar um protocolo binário
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Sequência de chamadas

CLIENTE

socket

connect

write

read

close

SERVIDOR

socket

bind

listen

accept

read

write

close
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Introdução Cliente TCP

Cliente TCP (1/2)

/ / Header f i l e s : <s t d i o . h>, <s t d l i b . h>, <s t r i n g . h>, <s t d i n t . h>
/ / Header f i l e s : <un is td . h>, <sys / types . h>
/ / Header f i l e s : <n e t i n e t / i n . h>, <arpa / i n e t . h>

i n t main ( i n t argc , char ∗argv [ ] )
{

i n t c l i s o c k ;
struct sockaddr in s rv addr ;
u i n t 1 6 t x , y , z , tmp ;

i f ( argc != 3) {
p r i n t f ( ” uso : t c p c l i <endereco ip> <porta >\n ” ) ;
e x i t ( EXIT FAILURE ) ;

}

c l i s o c k = socket ( PF INET , SOCK STREAM, 0 ) ;

memset(& srv addr , 0 , sizeof ( struct sockaddr in ) ) ;
s rv addr . s i n f a m i l y = AF INET ;
s rv addr . s i n p o r t = htons ( a t o i ( argv [ 2 ] ) ) ;
i n e t p t o n ( AF INET , argv [ 1 ] , &srv addr . s in addr ) ;
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Cliente TCP (2/2)

connect ( c l i s o c k , ( struct sockaddr ∗ ) &srv addr ,
sizeof ( s rv addr ) ) ;

x = 1000; y = 2000; z = 0;

tmp = htons ( x ) ;
w r i t e ( c l i s o c k , &tmp , sizeof ( u i n t 1 6 t ) ) ;
tmp = htons ( y ) ;
w r i t e ( c l i s o c k , &tmp , sizeof ( u i n t 1 6 t ) ) ;

read ( c l i s o c k , &tmp , sizeof ( u i n t 1 6 t ) ) ;
z = ntohs ( tmp ) ;

p r i n t f ( ”%d + %d = %d\n ” , x , y , z ) ;

c lose ( c l i s o c k ) ;

return 0;
}
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Introdução Servidor TCP

Servidor TCP (1/3)

/ / Header f i l e s : <s t d i o . h>, <s t d l i b . h>, <s t r i n g . h>, <s t d i n t . h>
/ / Header f i l e s : <un is td . h>, <sys / types . h>, <n e t i n e t / i n . h>

i n t main ( i n t argc , char ∗argv [ ] )
{

i n t srv sock , c l i s o c k ;
struct sockaddr in srv addr , c l i a d d r ;
sock len t c l i a d d r s i z e ;
u i n t 1 6 t op1 , op2 , res , tmp ;

i f ( argc != 2) {
p r i n t f ( ” uso : t cps rv <porta >\n ” ) ;
e x i t ( EXIT FAILURE ) ;

}

srv sock = socket ( PF INET , SOCK STREAM, 0 ) ;
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Servidor TCP (2/3)

memset(& srv addr , 0 , sizeof ( struct sockaddr in ) ) ;
s rv addr . s i n f a m i l y = AF INET ;
s rv addr . s i n p o r t = htons ( a t o i ( argv [ 1 ] ) ) ;
s rv addr . s in addr . s addr = INADDR ANY;

bind ( srv sock , ( struct sockaddr ∗ ) &srv addr ,
sizeof ( struct sockaddr in ) ) ;

l i s t e n ( srv sock , 5 ) ;

c l i a d d r s i z e = sizeof ( struct sockaddr in ) ;

while ( ( c l i s o c k = accept ( srv sock ,
( struct sockaddr ∗ ) &c l i a d d r , &c l i a d d r s i z e ) ) ) {
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Introdução Servidor TCP

Servidor TCP (3/3)

read ( c l i s o c k , &tmp , sizeof ( u i n t 1 6 t ) ) ;
op1 = ntohs ( tmp ) ;
read ( c l i s o c k , &tmp , sizeof ( u i n t 1 6 t ) ) ;
op2 = ntohs ( tmp ) ;

res = op1 + op2 ;

tmp = htons ( res ) ;
w r i t e ( c l i s o c k , &tmp , sizeof ( u i n t 1 6 t ) ) ;

shutdown ( c l i s o c k , 2 ) ;
c lose ( c l i s o c k ) ;

}

c lose ( srv sock ) ;
return 0;

}
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Exercı́cios

Enunciados
Modificar o exemplo fornecido de modo a:

tratar todos os valores de retorno das chamadas ao
sistema (as chamadas ao sistema retornam o valor -1 em
caso de erro; a variável errno contem o código do erro);
adicionar mais operações tais como a subtração,
multiplicação, . . . );
permitir efectuar operações aritméticas com dois ou mais
operandos.
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