I Sockets and the Meaning of Life

I (or maybe just sockets)



What Is a Socket?

Sockets are a very powerful form of

Interprocess communication
Allow for processes to communicate even if they
are running on different computers.

Sockets are another special file!
This means you can communicate with them
using theread() andw it e() Instructions that

you are already familiar with!



Types of Sockets

Stream Sockets

Connection Oriented
2 processes must connect to the socket
Data sent as a stream

Full-Duplex
Reliable data transfer

Datagram Sockets
Connectionless Communication
Packets are sent and processed individually
Full-Duplex
Not reliable

Packet loss
Data can be received out of order



Connection-Oriented Socket

Overview
SERVER CLIENT
socket (...) socket (...)
bi nd(i. )

i

listen(...)

! ,

accept(...) connect (...)




Server-Side Overview

Creates the socket in the system. Thisiskind of like
socket (...) « = buying aphone. Even though you have a phonein your
house, it doesn't mean that it's connected to anything yet.
i Binds the socket to a port on the computer. Thisisakin
bi nd(...) <« = toplugging the phone into the wall. Now, the phoneis
associated with your phone number.

i This sets up a connection queue for the socket. Thisis
listen(...) < Smilartobuying an answering machine and caller-id
for your phone so you can keep track of who istrying

i to call you.

Lastly, this command accepts a connection from a

BERERL e e = process. Thisislike answering your phone.



Client-Side Overview

Creates a socket for your client application to use.
Although thisis the same system call that was used to

create the server-side socket, the client-side socket better = socket (.. .)

resembles purchasing a cell phone (which does not need
to be plugged into the wall or anything like that).

Connects to a particular port on a given computer.
Think of thisas dialing a phone number (a computer _

\

Ip address) and an extension (the port number on the
given computer).

»connect(...)



Creating the Socket

#i ncl ude <sys/types. h>
#1 ncl ude <sys/socket. h>
| nt socket(int domain, Int type, int protocol)

/ / Selects the protocol to use,

Domainsinclude i "~ suchasTCP/IP or UDP.
the Internet Typesinclude streamable

(PF_I NET), local sockets (SOCK_STREAM,

Unix process datagram sockets e
communication (SOCK_DGRAM), and more.

(PF_UNI X),and

many others. |

Typical Usage:
| nt socket (PF_I NET, SOCK STREAM O0)




Binding to a Port

#1 ncl ude <sys/types. h>
#1 ncl ude <sys/socket. h>

I nt bind(int sockfd, struct sockaddr *addr,

Thisistheid of
the socket you

want to bind. In
other words, the

return value from
socket (). ‘

This structure contains the port
number and some additional
information needed for bindi ng

See the next dide.

socklen_t | en)

The length of the
sockaddr structure.
Thisis necessary |
because sockaddr can
point to one of a
number of specialized
sockaddr structures
(thisis sort of like a
Weak form of



struct sockaddr

sockaddr can be considered the base class of afamily of classes describing
socket connections. We will be most concerned with sockaddr i n, which
Is used when working with Internet sockets

struct sockaddr in

{
short sin famly; [/ This wll always be PF_I NET
u_short sin_port; [/ 16-Dbit Port nunber
struct i1 n_addr sin_adder; /] Address structure

}s

struct 1 n_addr

{
}

unsi gned | ong I nt s _addr;



Listening for Connections

#1 ncl ude <sys/socket. h>

I int listen(int sockfd, int backl og)
A A

Returns -1 R Thisisthe size of the

on = | Theid of the socket answering queue.

that needs alistening Think of this asthe
queue. Itshouldbea maximum number of
socket that has aready messages allowed on an

been binded to aport. answering machine.



Accepting Connections

#1 ncl ude <sys/types. h>
#1 ncl ude <sys/socket. h>
Iint accept (i nt sockfd, struct sockaddr *addr, socklen_t *Ien)

On Success, returns aﬁ Theidof the Thiswill contain Thisisthelength
socket to handle the “Ste”'”QSOCke'[A addressinformation ~ *addr . Recall that
_Ctot’;:_‘eCt'O”- Th na|k|0f (ip and port) of the 1s ockaddr isageneric
- U el computer that olymorphic” object
De” tO le yOUI’ Connected to the p ””” y ”””””” p ”””””””””” J ””””””””””
computer. | server process,

Eventually, your caII ”””””””””””””””””””””””””””””

isforwardedtoan

operator who

answers your request



I Connecting to a
I Listening Socket

#1 ncl ude <sys/types. h>
#1 ncl ude <sys/socket. h>
Iint connect (I nt sockfd, struct sockaddr *addr, socklen_ t *l|en)

prev|0us|y created The size of the

socket (ie, the refurn ;J“plfcr: ngm,l this * addr structure
valuefromacall to contain inf . that Is returned.
socket ()) | contain information

bl W AV S S— i about the system



