Lab 3: Concurrent Server using fork()

Outline

1.) Different types of servers

2.) A concurrent server using fork()

1.) Different types of servers

Depending on whether we are interested in connectionless communication (UDP) or connection oriented communication (TCP), and whether we want our server to process one request at a time (iterative server) or whether to process each request in parallel (concurrent server), we arrive at four possibilities:
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We have already seen an iterative connection-oriented server in the echo client, so now we will focus our attention on the concurrent connection-oriented server.  There are several ways we can implement this server:





Concurrent Connection-oriented Server





Using fork()
    Multi-threaded server

Using Select() 







(We will not







study this one)

2.) A concurrent server using fork()

With the fork() command we create another separate process for each request.  The fork() command splits the current process into two processes: a parent and a child.   How does the program determine whether it is the parent or the child after the split?  Well the fork() command returns 0 if you are the child, so all you must do is check the return value from fork().  From this point you can program the child to process the clients request and the parent can continue on to accept other requests.  However, when a child finishes and exits it needs to notify the parent that it is done.  This is why we need the waitpid() command.  Please do a man page on this function to learn more about it.  The server needs to harvest zombies created by the child process termination and this is the function of waitpid(), so you will see this in the example server below.

    1


    2


    3


    4
//TCP Concurrent Server using fork()

    5


    6


    7
//Includes

    8
#include <unistd.h>

    9
#include <errno.h>

   10
#include <sys/types.h>

   11
#include <sys/socket.h>

   12
#include <netinet/in.h>

   13
#include <netdb.h>

   14
#include <iostream.h>

   15
#include <stdlib.h>

   16
#include <stdio.h>

   17
#include <string>

   18
#include <sys/wait.h>

   19


   20


   21
//Function Prototypes

   22
void myabort(char *);

   23


   24


   25


   26
//Some Global Variables

   27
int serverport = 3000;

   28
char * eptr = NULL;

   29
int listen_socket, client_socket;

   30
struct sockaddr_in Server_Address, Client_Address;

   31
int result;

   32
socklen_t csize;

   33
pid_t processid;

   34
int childcount = 0;

   35


   36


   37


   38
//main()

   39
int

   40
main(int argc, char **argv){

   41



   42

char buf[100];

   43

char tmp[100];

   44

char * ptr;

   45

int n, sent, length;

   46


   47

//Step 0: Process Command Line

   48

if (argc > 2){

   49


myabort("Usage: server <port>");

   50

}

   51

if (argc == 2){

   52


serverport =  (int) strtol(argv[1], &eptr, 10);

   53


if (*eptr != '\0') myabort("Invalid Port Number!");

   54

}

   55



   56



   57

//Step 1: Create a socket

   58

listen_socket = socket(PF_INET, SOCK_STREAM, 0);

   59

if (listen_socket == -1) myabort("socket()");

   60



   61



   62

//Step 2: Setup Address structure

   63

bzero(&Server_Address, sizeof(Server_Address));

   64

Server_Address.sin_family = AF_INET;

   65

Server_Address.sin_port = htons(serverport);

   66

Server_Address.sin_addr.s_addr = INADDR_ANY;

   67



   68



   69

//Step 3: Bind the socket to the port

   70

result = bind(listen_socket, (struct sockaddr *) &Server_Address, sizeof(Server_Address));

   71

if (result == -1) myabort("bind()");

   72



   73



   74

//Step 4:Listen to the socket

   75

result = listen(listen_socket, 1);

   76

if (result == -1) myabort("listen()");

   77



   78



   79

//Step 5: Setup an infinite loop to make connections

   80

while(1){

   81




   82



   83


//Accept a Connection

   84


csize = sizeof(Client_Address);

   85


client_socket = accept( listen_socket,

   86


                        (struct sockaddr *) &Client_Address,

   87


                         &csize

   88







   );

   89


if (client_socket == -1) myabort("accept()");

   90




   91


cout << "Client Accepted!" << endl;

   92


   93


   94


   95


//fork this process into a child and parent

   96


processid = fork();

   97




   98


//Check the return value given by fork(), if negative then error,

   99


//if 0 then it is the child.

  100


if ( processid == -1){

  101



myabort("fork()");

  102


}else if (processid == 0){

  103



/*Child Process*/

  104




  105



close(listen_socket);

  106



//loop until client closes

  107



while (1){

  108




  109





  110




  111




//read string from client

  112




bzero(&buf, sizeof(buf));

  113




do{

  114





bzero(&tmp, sizeof(tmp));

  115





n = read(client_socket,(char *) &tmp, 100);

  116





//cout << "server:  " << tmp;

  117





tmp[n] = '\0';

  118





if (n == -1) myabort("read()");

  119





if (n == 0) break;

  120





strncat(buf, tmp, n-1);

  121





buf[n-1] = ' ';

  122




} while (tmp[n-1] != '\n');

  123





  124




buf[ strlen(buf) ] = '\n';

  125





  126





  127





  128




if (n == 0) break;

  129





  130




  131

 


//write string back to client

  132




sent = 0;

  133




ptr = buf;

  134




length = strlen(buf);

  135




while (sent < length ){

  136





n = write(client_socket, ptr, strlen(ptr) );

  137





if ( n == -1) myabort("write()");

  138





sent += n;

  139





ptr += n;

  140




}

  141



}//end inner while

  142
 



  143



close(client_socket);

  144


  145



//Child exits

  146



exit(0);

  147


}

  148


  149


  150


//Parent Process

  151



  152


cout << "Child process spawned with id number:  " << processid << endl;

  153


//increment the number of children processes

  154


childcount++;

  155


while(childcount){

  156



processid = waitpid( (pid_t) - 1, NULL, WNOHANG );

  157



if (processid < 0) myabort("waitpid()");

  158



else if (processid == 0) break;

  159



else childcount--;

  160


}


  161



  162




  163

}

  164

close(listen_socket);

  165



  166

exit(0);

  167



  168
}

  169


  170


  171
void

  172
myabort(char * msg){

  173

cout << "Error!:  " <<  msg << endl;

  174

exit(1);

  175
}

  176


    177


