A T2 723 HOWTO

2lg|A 3.11.11
Guido van Rossum and the Python development team

128 07,2024

Contents

1 %A 1
0 = 1 2

2 2AREY] 2
2.1 TPC . e e s 3

3 A A3 3
3.1 vl B HIOTE] . . . 5

4 A7 77 5
4.1 A2AO)ZE U . L 5

5 nEa7 29 5

INET (&, IPv4) &7 o) Ba) A gk o] oF 7| & A o] A gk, AF& =91 AA ] 99% o] AL x}x &) K3l
STREAM (&, TCP) A2 A o] @5 A2t o] o7& A AU TH- Jg] o] L 31 9= ALz &7 9
A e o] HOWTO+ 28 YT GTPE, oS BE AUCSTREAM £7122 o U2 54
seds T %l"HD}. Ao] FAJNA o ot A 7] R of gt E2A v £27 A7low

5= 3 }71] S Futh sHAIRE B2 47l #ef o]opr] k= 2o s
< oh7 7] Aol o] Aol o} @A) FE kA Lopof gtk

o)



P
[-'1:1
oto
Eg;
_\1
I
o
pAR
o
=2
kfl
ﬂo{d
mL
>
=3
rlr
PG
£
P
P
X
mIfJ
)
%)

1.1 Al
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They were invented in Berkeley as part of the BSD flavor of Unix. They spread like wildfire with the internet.

With good reason — the combination of sockets with INET makes talking to arbitrary machines around the world
unbelievably easy (at least compared to other schemes).
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# create an INET, STREAMing socket

s = socket.socket (socket.AF_INET, socket.SOCK_STREAM)

# now connect to the web server on port 80 - the normal http port
s.connect ( ("www.python.org", 80))
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# create an INET, STREAMing socket

serversocket = socket.socket (socket.AF_INET, socket.SOCK_STREAM)
# bind the socket to a public host, and a well-known port
serversocket .bind( (socket.gethostname (), 80))

# become a server socket

serversocket.listen (5)
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while True:
# accept connections from outside
(clientsocket, address) = serversocket.accept ()
# now do something with the clientsocket
# in this case, we'll pretend this is a threaded server
ct = client_thread(clientsocket)
ct.run()
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class MySocket:
"""demonstration class only

— coded for clarity, not efficiency
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def _ init__ (self, sock=None):
if sock is None:
self.sock = socket.socket (
socket .AF_INET, socket.SOCK_STREAM)
else:
self.sock = sock

def connect (self, host, port):
self.sock.connect ( (host, port))

def mysend(self, msgqg):
totalsent = 0
while totalsent < MSGLEN:
sent = self.sock.send(msg[totalsent:])
if sent ==
raise RuntimeError ("socket connection broken")
totalsent = totalsent + sent

def myreceive (self):

chunks = []

bytes_recd = 0

while bytes_recd < MSGLEN:
chunk = self.sock.recv(min (MSGLEN - bytes_recd, 2048))
if chunk == b'':

raise RuntimeError ("socket connection broken'")

chunks.append (chunk)
bytes_recd = bytes_recd + len (chunk)

return b''.join (chunks)
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It is perfectly possible to send binary data over a socket. The major problem is that not all machines use the same
formats for binary data. For example, network byte order is big-endian, with the most significant byte first, so a 16
bit integer with the value 1 would be the two hex bytes 00 01. However, most common processors (x86/AMD64,
ARM, RISC-V), are little-endian, with the least significant byte first - that same 1 would be 01 00.
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Socket libraries have calls for converting 16 and 32 bit integers - ntohl, htonl, ntohs, htons where
means network and “h” means host, “s” means short and “I” means long. Where network order is host order, these
do nothing, but where the machine is byte-reversed, these swap the bytes around appropriately.

In these days of 64-bit machines, the ASCII representation of binary data is frequently smaller than the binary
representation. That’ s because a surprising amount of the time, most integers have the value 0, or maybe 1. The
string " 0" would be two bytes, while a full 64-bit integer would be 8. Of course, this doesn’ t fit well with fixed-length
messages. Decisions, decisions.
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