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INET (37405 IPv4) Y7y FDIZ e LHESZRWDOB DN, FHRBTHS &V 7y b 99% MU EIZZ
N7z, 51 TH STREAM (37b%b TCP) Y7y MIEEEERKS S LS - BOMM%E LTW3 00
FHoTWBDTRHRVWED (0o T34%562D HOWTO RATESLRWEA]), STREAM V7 v bai—
Hamhed K, —BHEIPHZDE, 25 TaICEENLY 7y FPOIEERZHSL ML TW L &,
Ty X IBRE) Ty F R 5y PO T E WL 00 Y FEEURL &S, B, £
E7uvx oIV sy bROIHEDDEI LT D, /TRy IS IDKIC, TuyFrIodier
HoTEDPRLTERLRVDIZ,

FEERBM LI LTWARERKE LT, V7 v b VI BENRICE > THINZES D ERETI R
BFoNb, ZITET, (25472 b Yoy b - (B - & 9= Yy b - BESHFELR
WEBD - ORAIERITE S, 7547V b7 TV r—vay (REARRBTIIF) R (2547 b
Yy FEFREIH, FLETFOY 2 TH - (=) Yoo b (25472 b Yoy bORih%
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1.1 &

% IPC (INTER PROCESS COMMUNICATION (7 mt Z[M@(E) O Td, V& v MIBEEROTALKD
Hb, EOTT7v b 74 =210, VI v bEDBFWIPC EHE7255, W, o799 b7 +—0r%kFkS
WEEY 7y b OMES S,

Y v M& BSD Unix O—#E LTAN=27 LA THHAZINA, f v X—2 v bOEREHIIHFKOZ LA
Fol, TNdDbodRIET, Y7y b2 INET O bBiZko TR YALR~I VS, EUOH
BWZEHEH (DR HMDRF— L L HART) ITEETE S L5707,

2 Vv FDIYERL

BRENBV IRV 7L TIDOR=IIIZEKELE, T3 FRAMEICS > TROEI R ELEZDT
H5:

# 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))

Z D connect BFETTBL, VFZ v b s o TIDR—IXBANDEREZEDZZ N TEBS XI5,
ZORUT Y7 v bR ERGA, FLTHEEINS, 25, BBINE, 79472 V7 vy MI#EE, —[0
(DA D) L HED THWIETIZR 2 DT,

V7Y —NTRIZHERIDSIDLEMZ, £3 19—V Fr v b 21E5:

# 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))
(RDR=D 128 )



(RIDR=I D5 DR E)
# become a server socket

serversocket.listen(5)

CITHERITRERDPWL22H5: SEEY 7y b FUCHZ % X 5. socket.gethostname() % {fio
720 s.bind(('localhost', 80)) % s.bind(('127.0.0.1', 80)) TH [F—,N] V&7 v MR35,
ZNREFLYS VAR LIRZAZVHDIZHR>TLE I, s.bind(('', 80)) FZ I DI U HoTWV3
ETD7 RURATERATBEICR 2 X DI WIEEICK 5,

70w NIRFBEOX— MIKE, (Y1) vy (H4)) B¥—E R (HTTP, SNMP % %) 0752
WMoTHd, BEFTHS DR OHEIITRKEIRE (4H47) 2B,

BIRIC: listen DFIEUEXY 7y b I 4 7 I ViC, HERERE 5 (B ORKME) $CIEERbIES LS
WKL TW5, ZhPBEONTHERIZES 320720, a— RAETIcEI» L TOIUE, ZRTTHTEZIE
&7,

U, TH—=—nN=Y5r v b BTET, OBR—ITEEZBELTVWIEIAETK, TE vz TH—N
DAL Y IV—=TIZAA D

while True:
# accept comnections 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()

ZON—=TIEFEO L 25, 38D O—RINZEESZED D S - clientsocket D LI ITAL v F&H|
DT/ D, clientsocket #WHFH LW TR 2Eo7zh, H2WE/ TRy Xy IV oy bE#S
27TV EEDBELT select T ¥ =2y Y7 v b 7277 4772 clientsocket DIZZEHLL /-
DT 207, HEDICOVWTIEELKICL LS, ZITHRLTEBIRESEAAI N LD TH—0) v
Ty bOMLHED IRT TH2, 7—XE—UEEBLRVL, ZELRY, (77472 ) Vv b24EAT
T2, BADANAL Y FEINTWBHRAMEKR—=MZ connect() LTLA2MDI7547> ) Y7y biZ
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IilEh B,
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multiprocessing 37 R RAT7F v b 74— 274 IPC OEHKZ API 2L TV T,
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BEUDIRKBEATBINERDE, V2T T7I39FD 75347V ) Vo bevzTd =N 7547
M YTy bR ESRKFICMEBERZ WS 2872, 2D, 2 TET - by - 71 (1A 1) ORFETH
2, MOEWHET 2L, BRABLLTASTREOIF 7y MRAIZAHB TEVWITHREWL w5 22T
bH 5, BHEIL, connect LT3V 7y FPBERHIZWIESZ L TRIERHD B, 720, 2T Z 5kt
L7720z i - vy boRBAITIER W,

T, AIa=F—2aVIfH5FHFNIMDH 2, send & recv ZFH LD TEBZ L. V94TV VYT y
b7 7 ANV SIEWERICETE LT read & write ZfioTH RV, HEFIE Java DV 7 v M ORBGIE,
ZZTHLLE 2D DIFRVD, ZOHEEY 7y bd flush LARTIUIVWIT RV, 2T E->TEL,
ZHUINY 77V T LI 7740 BOT, fiid%k urite LTI CIWREZ read $5 W0 DIF &K
H B HEN, BT flush Z ANV E, BERPELHIINY 7 7125 o TKEISEHEI KLV, LWnoA]
REED D 5,

Xh, Vry bOEELHENHED S - send ¥ recv &Ry NI —I Ny T 2 IHENPF B DT, b,
FRELEDD (RELTHHLEVBED) & 1 A4 b SHEXFEBICME L TATOS L IZHSRL, —H
BICE - T, send 1INy 7 7 MR E B F T, recv 1INy 7 7 BRI D FTUEEZ LT, 204 FMUEIR
o XAvE—IYNERHINDS EFTHRVIRLIFCH ST O BAD BIF RO,

recv 23 0 N4 FRIRLAZE ZFE, MIH5MPERZHACTLE o7 (FREMAC IS L LT0E&EY)
IR, b ZOERMTT —REZIIMD Z 21370, KRS, 7272, T—RERRIBINT20d Lk
WV ZARDWTIEH ETEESLZ IZL L5,

HTTP 0 k5% 7m bairTid, 020V 57y e 1 ORI L2AEDRV, 7547 2 MEERZIX
D, BREZRT 5, UL, ThTYry PRBEES NS, Lo ZDRa, 27472 M3%E 01 + o
KR TREDREEZRINT 5 N TE D,

TED, L){Kk@ﬁiib:%%@‘/b“y FEFEWETOBDRS, Y v M2 EOT (End of Transfer) 72 ¥ 71
LW Z e 23208823 H %, 5> —EEES: V7 v bD send X recv 2% 0 N4 MLE TR - T
VU Y-R %@i‘%ﬁ‘“bi%bofh%o BboT WERW RS, WOET recy ZRETIEVWVLRIEIAD SRV, Y
ro M iE T3 HEbON (SOL 2) BOE] BYE LAV OFENb, 0L EbLEIIL Y
Ty POEERESZEIIKDLESI: AvE—JRBTEERD (51T 1) RYIDNFZESH (Pheh)
REFEHZMITELD (D ~y) #HRZzAL TROSEZHDOVTNHATRITRIEWT AW D72, FER
HERI L THEIZ £ 5724 b o THMCH S (2 IELXOREISENES ),

BRERZRD O 2 DIFA Y2 LT, D BEMABIRRIIETRES v -7 5 5:

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:

sock

self.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)

ZDEEFEI—FE, FEDOWEX v E—VHERF—LTHZS - XFHEiES L X, Python BHEX%®
len() THIE®HZ2 Z A TES (HIC \0 PHEDAZTN TV THARLR), HLLLTVWZ2DIE, BHIKZE
aA—RTH2, (BB, C THFEBEDEDVEL LSRN, XvE—II12\0 HHDHATH TS L strlen
M 2 2 VO ERE, )

BHEHRERIEE. X v t—YORHIO—XFE XA TR LT, ZOXA T TRIERET IV B
D, TOHEZRTDOD recv D2 I IR 5 - ~HBHTZO—XF (RFI L% THA) 2ZWMoTRE
IR, ZHFEHTL-FLTRERDEWZ D2, H503d LRYID ARDEZITL oTHNIR, EEOIA X
(4096 7 8192 A3 v bV —2 N v 7 7 IQIEIER 2 EAEW) TRIELTRYID SCFREBEL TV 22T
%%,

DD TBLREHEFRED V2D WA v —IDBRLIC (o DEREERFELTIC) BT 32k
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FMATLED ZERH LD LNALV, ZOL EE, BEICKRE FTHICKT T, RUNSHRE L TH S BED
H5,

Ayt —YHBEIEZZ (722 21X 5 MTOHFET) MF20F,. £ X hd ol ickhd, Wi 0b,
(Broninrd LARWA) —[Hd recv T 5 XFEZRIZIMB Z e B TEZ LIIRORVNLE, B
BETRoTWAMIZZEPETH, BAMLIY V=208 & T, recv V=723 obRVwa—FK
F, HotEOMICE AR >TLES - —BHIESZAED AT, ZHFEBR T X2 T H
7o D=L, WRHLW, THIZIDE E, send b —RHTREZHLIUINS LIFRS RV KM LES
o BB, FII5R0THATVTD, WOLFHELIHEVHEZRLDTH 2!

WEH O E L X CHENEE (L FHEOHMMER) D7, 5 LARRIGHEMEL LTERLTEL, &b
AN TLEE S,

3.1 N1 FUTFT—&

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.

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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BEWZIE. Yy M % close T 5HIICIE shutdown 372 Z 22> T3, shutdown (FMHFY 7 v Mt
TEMETHD, BT EoT N EZoB25EESRVWIT Y, FXHWTEHE] 20 EKIC
BRofzh, TSP RV, BB WLE 7oz T2, LELIFEAEDYFYy b4 75V ZOTF
ry bERLZIU I BN TLE-> T, @ close 7213 T shutdown(); close() R Z 22k 3,
727 65 KK H X H X shutdown LA TH WL,

shutdown DR ZENF OO 2k, HTTP o h e b, 7747 PEERZH LTI
shutdown(1) 3%, ZHTH =N, 757472 MIEBTETTIN, FLEZEETT ) eiabd, H—
NE 0N FZIET "EOF” 2§23 2 e TE S, EREERSITZIMo7Z L LTRVLODE, MLT
P —NIFBEZED, £D send BHN L7 D, 7547 Y MIFERITELEZEL TV TR,

Python 1% Z ® HE) shutdown %% 5 —HHEDT, Y7 v 123 GC &N b & T WHERSHBIT close LT
ANBZEE->TWVWS, LALINKEES Z7EEZD2FTUIWITRWY, H LY 7 v b2 close BT ITEZHBIR.
HEY 7y VEZBELPBOEIRELEBoTAYZLTLEI D LWL, BEWEDLS Kbolzb b
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A¥ close LTK %L,

4.1 Vv bHEEHE

Tay XYy o T T—HVRRDIZZT. HFMHIEMEL (close BTI) XU rFdL &
W Z 2 F#i72, BAMOY 7y MEIEHERTAY 7 T35 5, TCP BMEEEOES VTR haLkoT,
FToToFEbHI T, BERPABTRVDE, ALy FEH->TWEDTHIUL, ZDAL v RN
WAL STATIREIZZ D, 297258, BIFOML IS0, £H, 7ryF U IHAHLOME Y »
LT 22 W 2BEITEZZ2 L TOWEVRED, VY —XOHTEZWLTHEIRZSRY, 7205 B>
WIS ZOAL Y REHRZFS L LTIRVWIRW - 7ot E b ALy FBRIRNTHLEEOUD DI, B
B Y —2ACE DD EF =AY FEBITIONZ L WS RIZHEDE, 2EDFIOSTVHEETRE, ¥
WKHLTZEDRAL Y RER LIRS, TREARENCHE2CERICRoTLEI LA VWS T LT,

5 />7Ovyx>099v bk

CCETHMBLTELRS, 39V 7 Y FOAHAROVWTHERILIFIFLAEH>TWBZ Ik b, &
s dFECa—LzE, FERILC IS IfFoTWL T, ZNRTE, hiebsAteoT0WiUE, 207
PVEFP W WEETH A S,

Python O%&E. /¥ 70y ¥ 27023 31213 socket.setblocking(False) {5, C iR o o L HMESS
(—#l%E21F % . BSD /70D 0_NONBLOCK B X NFFE WD AW POSIX /30 0_NDELAY D X5 5 %R
PRD 72 TIIR B T, %EFIX TCP_NODELAY X X ERAMIZ 7205 53) D3, BEXHITE o 72 —#E72,
UL, Vv PERERLR. AT 0T, (FBR. B@MiED 2o, YIDBEA2 e TEET, )

il E DK =B WX, send, recv, connect, accept 2MAlD LBEWTR->TL 200 LAKVWE WS HTH
%, BIRIIE (HRBDE) W 2hH b, BYELZF—a—FE2F v T2V HESDHZ, M. F
T2 EHIAVE BLARVWAEDL, LWORRoTAHL LWV, 7T VIIERIEL, NTAHZ, CPU %2
BWRLTREAS, oo ZAREPRERIMRIL T, ERICED S,

select Z{# %,

C IZBWVWT select Ta— FEEL DIz D HEIMEZ2S, Python 72 &381ED 7\, L2 L Python T select
ZHBELTBIE C THIFLALMERSET S, CWHEEIIIMTWS:

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

timeout)

select IC=DDVRMEELTWAEY, —HBERKEDE THAZLARZDPD LOAKVWY Fy bITXRT, =&
HIZ3EZRAAREZPD LAWY 7y FFRT, BRI (BHEEROFELED) 25— %2Fzv I LEk
WY Ty PBASTWS, DEDDY Ty bHERICELD o TY A PINTOMDRWI L EEATEL L
Ruw, 2B, select a—d7uy 7355, KHEHIRZE522 20 TES, ZHE. Lo TBVWTHIR
BV - FRZHEBI R TR, 2R DEW (e 2E 1 5e2r0) REHIR 2z TtEs e,




REOEE LT, Z=2D VR MHFIIAS, ZRENUTE, EBZHDEZ Yy b, FF3Y v b, 25—
DY Ty FHRA>TWT, ELRZV R NOHPEE (EEEDPD LAKRWV) 2o TWnd,

HI1D 5%, readable VR MZHZY 7 v MZOWTIE, recy B HHZXT A 2RI THAS, WD
i FEREEICHEETE %, writable U X P dFE X FIXFE LT, D 1 EEN DS, ED 720D ORRITE
H2d LARWD, fAH Z0EDEvS7EA 5, (EDL A, 505 X@ERY 7 v Me b writable TiRo
TRBIENTES - ZRUINAZ R Y VT =TI Ny T 7 ZEEDRDH DL VI RITOEKRLPRNDIENS)

M — ) V& v Mid potential _readers VR MIZARNTEZ 5, ZAd readable VX MZA - THTE
72 5. accept & (IXIX) MERICHINT 13T 75, ¥ ITh\ connect T 57DIfEo7H LWy 7 v M
potential _writers U R MZ AN, ZHDS writable VR MZBNT &, HHHEII L TV 2 A[EEEIZE VWL
BZ %

U2l select 370w F oIV oy MCOEAICHER 5, ZRUIT 0y 7520 5 0% Bl 3 5ED O
COTH5 - Ny 721 HIUE readable ¥ L TIR-TL 3D7%, LALIND, HFEOHENS S
ATWEDH, TR bHIMO Z 2 TICLWET R D0 % B 2 I 72720,

FEEHER: Unix TEY 7y MZd 7 7 A 2D select DX %, Z4% Windows TR A 5 & LTiEW
F72W, Windows T select &Y 7y MIULMHZRWV, 72 C DFE, EERY vy b AT arDELl
. b AH Windows TIXiE - TW5, EBE, Windows 2 5 FFH ILER., Y7y MRy FE#->TW
% (TAUIFEIZ, FIZHFEL WKL),
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