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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 mormal 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)

CCTHERIREZEDPWLDO0HS: ZENEY 7 v F2HFICHZ % K 5. socket.gethostname () Zffio 7z,
s.bind (('localhost', 80)) X s.bind(('127.0.0.1', 80)) T ¥ —oN) Y7y MZER B2, Zhi2
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THd, BIEKRTHS OROBEHITRELRE (447) 2B,

212 listen OFIEUEY 7 v 54 75V ic, EEERE 5 8 GEHORAME) $CIEEFSL S ¥5 L5 10m
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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 ts a threaded server
ct = client_thread(clientsocket)

ct.run()
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class MySocket:
"""demonstration class only

- coded for clarity, not efficiency

mmn

def __init__(self, sock=Nonme):
if sock is Nonme:
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, msg):
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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DMCED TBLANEHBFREAN O LD BHR v —IDRLIC (ISP DREE[HEZTIZ) BoTL3ZDdH
pEFEETrbaris, FLTUEEDY A X% recv KWELTWARSL, ROX vE—IDEHEETETHATL
E52eBBHEZdb LAY, ZOL EX, DERXRZETHICITI T, KUICHEL TBLLEXRD 3,

Ay —VBHEHICERZZ (L 25 fOHFT) FF201F,. #hiD b oI HMHIckRZ, tWH5Db, (8
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RoTVEIMIITEPETH, GEFMAY PV —=27DH TR recv V=723 obRnwa—Rii Hok
FOMICE X -oTLED - ~HHIEIEZXZRAED AT, ZHKBRT—&EH 22 IWMBR7Z, 55—, o
HLWV, EHICZDL E, send b—FHTREZH LN Z LIIROSLRVI L IKMNLTES S, BB, HT5%-
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JTLEBI,

3.1 N1 FVF—4

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/AMDG64, ARM, RISC-V), are little-endian, with the least significant byte first - that same
1 would be 01 00.

477

Socket libraries have calls for converting 16 and 32 bit integers - ntohl, htonl, ntohs, htons where "n
means network and "h” means host, ”s” means short and ”1” 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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HTHD, EI5RCEoT TThMEZ 0B 253 RELRVWITE, FEHMNTEE) LW EKITKR 7D,
My SRV, BBWLE #Zo/zh T35, LBALIEZAEDY Iy b4 75V, ZOTFry b 2R3
Taro<IBRTLE > T, @H close 7213 T shutdown(); close() EFLZ Ik %, b RKEEIHE
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shutdown(1l) 5%, THNTH— 2N, [ 757347V FMEEEZTTIN, TLEZEMETT) bbb, —2Z
0 N4 FZ{ET "EOF” M3 52 TE S, BRERIITZIIM-7ZZ L ICLTRVWDE, ML TH— &
BEREL, ZO send BN LR, 75347V PEEBIZELEZELTWEZ LIRS,

Python & Z ® BE) shutdown 2% 5 DT, Vo v b8 GC XD L XK ERSHEIT close LT
5EoTWVW5%, LALIHICHEHS 7222 TUEWITR WV, B LY 7 v bdS close BT ICZEZHETX, HEY
Ty MIZBELPBVWEIREEESTAYZLTLEI 2D LW, BEVEDLS Kbo/zb65 2 AL close
LTL A,
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Ty XYy befio TWT—HWRRDEFZS, HFEMIEHEL (close ¥312) XYy T3 &
L 2HWE, By 7y MIGBHERTAY 2 T57E%5, TCP FEHEEOESWTR b alZzoT, $-ok
FTo b FbHTI T, B2RPFABTHRVDE, ALy FEH5sTWEDTHIUI. ZDAL v RREHIRAD HFE
ATIRBIZ B, 257258, dIFOML LI, ¥H, 7ay F U rHAiLofoy 7 LEETF2 0o
FEETEZEELTORVED, VY —2DETIEZWLTHEHERE LR, 205 Ho7WZ ZORXL v R
ZRESZLTEWVWIRY - 7R XD ALy RRRRETH2HEBDOO 2, BENY Y —X[EICE2D
2 =Ny RERITIONDE VWS RICHEDE, 2FEDHOEVGET DL, E53XPLTEDAL Y REKL
72745, TR EENCE 2 CERIR-TLEDI ARSI WS 27,

5 /7092097y bk

IZEFETHMLTELZRS, 33V 7y FOMHAIZOWTHRER I PIXIZFLAYHIoTWS Z IR D, Zhd
S5HHEICa—%Z, IR Lo TV, 20207, ThizbrA o TWHIE, 207 7V
WEWSEBETH S S,

Python OFAE, /¥ 780y £ 71273 512X socket.setblocking(False) 25, C &b d o L ML (—
227 % . BSD /520 0_NONBLOCK B & NEIFE VD AW POSIX /3 0_NDELAY D X5 & Z3& R0
72 T2 572 T #E1E TCP_NODELAY X3 BRFWIZ 72D F2) A, BERAHFE o7 —#E2, Thid.
Yoy PERAER LR, AT 2ENCTS, (ERE BRI 2o, UIDBR2 e TEET, )

W& DR ZRE WL, send, recv, connect, accept HMA[H LBEWVWTERE-TL 2508 LKV WS HTH 5,
BRI (MARRDD) W o2hH b, BYEL LI —a—RE2F v T2 0WI HiEbH S, 25, BIETSZ
LEETAVWE, BLRVAES, WO TAZ LWV, 77VIREKEL, NZ2HEZ, CPU 2IBWRL 372
590 o ZABRBPLRMIEIMRIIL T, ERICHEDS 5,

select Z{# %z,

C IZBWVT select Ta— Fz&EL DEH7% D EEIZZA. Python 7% 5iEESH v, LA L Python T select
ZHAELTBHIEC THIELALMERLFT 5. LWISBEIZEETWS:



ready_to_read, ready_to_write, in_error = \
select.select(
potential_readers,
potential_writers,
potential_errs,

timeout)

select IC=DDVY R MEELTVWED, —HFHICEDHETHA BRI LAKVY Ty FFTRT, ZFHIC
FEZIALLRZPHLNABRVY 7y NIRRT, BRI GBFEITEOEERLDY) 27— %2 Fzv I/ L0V Ty
FHRA2TWE, DEDDY Ty PBERICEZAN o TR PEINTOIMDORVWI L ZRATE LRV, KB,
select 2— I 7 vy 7350, FHEGIREEZ2 2N TES, ZHE, Lo TEBOVWTHEIIR W - FHcHE D
IR PRDEV (L 2iX 1 neh»0) KEHIRZ I T Z e,

FEDMEE LT, Zo0) X FMIFICAS, ZRZAUCR. EBRICHD Yy v b, BISV v b, 25—y
o B AoTWT, ELRY R P OESES (EEEDD LARW) 1025 TW0 5,

D55, readable YA MIH 2 Y7y MZOWTIE, recv B D HRT @AM BRI THAS, tWwH I
I EREEICHEE T %, writable UV X b3 EZHIER U T, A 13E NS, ED 20D ORKIIHEEL»D L
NV, @D RVEDIETIEA S, (EDr A, SDOIIERERY T v MRS writable TIR-TL 52k
BTES - ZRENAZRY N =T Ny T 7 WZEEDRDHDZ L VI RITOEKLLRNDIENS)

M — ) V47 v FiX potential _readers V A MIZANTE I S5, 1D readable Y 2 M A > TH T
72 5. accept & (IFIF) HER KN T 21T, ¥ T\ connect T 2DIEoFHLVY & v M
potential _writers UV X MZ AN S, ZhD writable Y R BNz 6, HEHRSKID L TOSAEEIEIEVWE S
Z %o

Uold select 37 my X2 7y oy MIOEANCHEZR 2, 270y 23508502 AMD 5 HFEDOUE
DTH5 - Ny 77 ZMpHIUL readable ¥ LTiR->TL 207, LarLIhd, HFEOHENS SHEA T
200, T HHIMD Z & TIL LW R D H % R 2 BAZIE 7 70,

FEFIRER: Unix TIEV 7y M2 7 7 412D select BfEZ %, T4k Windows TR A5 & LTIEWIi
W, Windows T select &YV 7 v MRV, 72 C DFA. MERY Fy AT ar0&iE %
D 7753 Windows TIIiE > T3, FEFE. Windows R 6FZEIZ@EE. Y7 v MIALy FEioTwa (ZHiE
Fiz, EZHEL WKL),
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