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1. packet switching
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 1  CS3650: socket programming
 2  
 3  // 1. This is a simple example of a client sending "hello world!"
 4  //    to a server.
 5  
 6       [server]                   [client]
 7          |                          |
 8       fd = socket(...)           fd = socket(...)
 9       bind(fd,...)                  |
10       listen(fd,...)                |
11          |                          |
12   new_fd = accept(fd,...)      +--connect(fd,...)
13          |                    /     |
14          |<------------------+      |
15          |------------------------->|
16          |                          |
17       new_fd <====================> fd
18  
19  
20  // 2. Server code
21  
22    // assuming the following helper function will fill in the "struct sockaddr"
23    void init_sockaddr(struct sockaddr *in_addr, const char *ip, int port);
24  
25    // return a file descriptor
26    int listen_socket() {
27        int fd = socket(AF_INET, SOCK_STREAM, 0);
28  
29        struct sockaddr addr;
30        init_sockaddr(&addr, NULL, 3650 /*port number*/);
31  
32        bind(fd, &addr, sizeof(addr);
33  
34        listen(fd, 128);
35  
36        struct sockaddr tmp;
37        socklen_t addr_size = sizeof(tmp);
38        int new_fd = accept(fd, &tmp, &addr_size);
39  
40        close(fd); // stop accepting more connections
41  
42        return new_fd;
43    }
44  
45    int main() {
46        int new_fd = listen_socket();
47  
48        char buf[1024] = {0};
49        recv(new_fd, &buf, 1024, 0); // receiving data
50        printf("%s\n", buf);
51  
52        close(new_fd);
53    }
54  
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55  
56  // 3. Client code
57  
58  int connect_socket() {
59      int fd = socket(AF_INET, SOCK_STREAM, 0);
60  
61      struct sockaddr serv_addr;
62      init_sockaddr(&serv_addr, "127.0.0.1" /* ip */, 3650 /* port */);
63  
64      connect(fd, &serv_addr, sizeof(serv_addr));
65  
66      return fd;
67  }
68  
69  int main() {
70      int fd = connect_socket();
71  
72      char *hello = “hello world!";
73      send(fd, hello, strlen(hello), 0); // sending data
74  
75      close(fd);
76  }
77  
78  
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4. Socket programming interfaces:

  a) socket, send, and recv
  
    * int socket(int domain, int type, int protocol);
  
      socket() creates an endpoint for communication and returns a descriptor.

  
    * ssize_t send(int socket, const void *buffer, size_t length, int flags);
  
      send a message from a socket

  
    * ssize_t recv(int socket, void *buffer, size_t length, int flags);
  
      receive a message from a socket
  

  
  b) bind, listen, and accept (server side)
  
   * int bind(int socket, const struct sockaddr *address, socklen_t address_len);
  
     bind() assigns a name to an unnamed socket.

  
   * int listen(int socket, int backlog);
  
     listen for connections on a socket

  
   * int accept(int socket, struct sockaddr *restrict address, 
                socklen_t *restrict address_len);
  
     accept a connection on a socket
  

  
  c) connect (client side)
  
   * int connect(int socket, const struct sockaddr *address, socklen_t address_len);
  
     initiate a connection on a socket
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