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INET (¥7%bb5 IPvd) Y& v bOZ e LdEsR0od D72, FHETWS Y7y b 99% M EidE
N7, TBITHTH STREAM ($4bB TCP) Vv MIFEERKA S5 LES - AOIZ LTWSDH
BHoTVBEDTHRWED (HhoT2%5 2O HOWTO HATESZWEA!), STREAM V4 v kii—
Tamrbed L, —BUHEIHZDE, 25Tl ENZY 7y FOIEEZHSL ML TW L &Iz,
TavX rBE0 Ty Yy FOFWICET W 0D v FEIFRLE S, AL T
Boayxr Yy bBHBRHBILIZT5, JryoayxFryrEIRS Xk, Tuy o rotHAaE
HoTB2RL TERLZRVDIE,

AR LICSKLTVRERE LT, V7Y b WS FENRIC L > THINISES DO EIET Z e
XFohd, 2ZTES. (2747 Yoy b - GO - & H—n) Vo b - BB TFAT
WRHD - ODXFIZMITBEI S, 2947V T TV r—2ay (RERE 75993 125470 1)
Vry PRIRMESI, GELHFOY 2 7H—nNE =) Yoy b (75472 ) Yoy FOWMG%
5,

1.1 FEs

% IPC (INTER PROCESS COMMUNICATION (7 ut Z[M@(E) OFTd, V7 vy MIBEERWTALD
Hb, EOTT7v b7 —2120, VI v bEDBHEWIPC EHE7255, 72, TI79 b7 +—0%kFEk
BERY 7y N OMIES7,

Y4 v P& BSD Unix O —#e LTA—=2Z LA TREHASN, f X —% v O HIZHBkDOZ LA
Fok, ZNHHoLBRILT, Vs vy b INET 0arybitkoTHAREARI VS, EUBH
BWEEHHE (D L DD RAF — A L HART) ITEFETE S X512k o707,

2 V7w bDIERR

BBV BTV I L TIOR=JIRKEZLE, T FFRMEBCE - TRDEI BRI 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 nmormal http port

s.connect (("www.python.org", 80))

Z D connect MFET T2, V7 v b s BESTIDR—INEANDEREZEDLZENTEL LI 5,
ZORICY 7y bR ERGA, ZLTHEENS, 25, WEXNE, 7747 Yoy MAEE., —E
(DAED) R HED THWIETITR S DT,

V2 7Y —NTEIZFMIS 5D LEME, £3 -V iy ) 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
(RDR=V ki)
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serversocket.bind ((socket.gethostname(), 80))
# become a server socket

serversocket.listen(5)

CITHERIRNERDPWL 22D 5: SEEY 7y b FUCH Z 5 X 5. socket.gethostname() % {fi-
720 s.bind(('localhost', 80)) % s.bind(('127.0.0.1', 80)) TH [F—y V&7 v MR35,
ZFNRLELCY YR LPRZRVSDIZIR>TLE D, s.bind(('', 80)) IZZ D7 V- TW3
ETD7 RURATEHRAREICR 2 X DI WIEEICK 5,

0w NERFEEOR—MIKE, (YL vy () BH—L R (HTTP, SNMP % %) 0712
WMoTHd, BEFTHS D7 SHBUITRKEIRE (4H47) 2B,

JB%1C: listen OEIEEY 7 v M54 7501, EEERE 5 M (BHEORAM) TIHEFL XT3 55
AL TV S, SO IEERIES T 2 074, 3 — FASETCHANTOIUE, ZATHITE21E
72

LU, ==V Fr v ] BTET, OBFR—PTEEEELTCWVWERLIAETKRE, TE, V7P —N
DRAA N —TITADD:

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()

ZDON—=TIIEFEDO L 25, 38D O—RINLZENESED D S - clientsocket KD K IITAL v F&H|
DT/ D, clientsocket ZWS5HL WIS ut R ZEoch, H2 W/ v T7vry Xy 7Yy bafS
X277V EEDELT select T =) Y& v b2 7277 4 77 clientsocket DR ZHELL 7
DT 207, BHEDICOVWTIEELFICL LS, ZITHRLTBIRESEAI N UL TH—0] v
Ty bOHHED IRT TH2, 7—XE—UEEFBLRVL, ZELRWY, (77472 ) Vv b24AH
T2, BADANAL Y FENTWBHRAMEKR—=MZ connect() LTLA2MDI7547> ) Y7y biZ
J5Z % T clientsocket Z1ED . fE2 6. EORZIEMEBEZIIE > TV DR, TDXFTDD 17
747 bR BEBBTEE S TuiuIVL - 5K — MIEHNCE D HToh, RFESEOIUIY ¥ A
I ERN S,

2.1 IPC

120>y ED 2 Pt AW TE®#Z IPC ZiTWI2WEEIX. pipe 2HEXEY 2B T23XETT,
AF _INET V7 v b EFHT 2 2D 7558, —"—] V4 v M& 'localhost' IKANA Y FLEL & 5,
FEEAYDTT79 R 7+ —LT, WDOhD1ry b= LAY —%Ta—t+hy bT2IEThiDERHI
ZHET,
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multiprocessing 37 R RAT7F v b 74— 274 IPC OEHKZ API 2L TV T,

3VT7y roFHA

BUDIKEBATBIRNERDE, V2T T7539HD 7547V ) Vrvbe vz —nD 7547
b VT bR ESRLSFACEBEE WS 22, 2Fh, ZhE TE7Z - by - E7) (14 1) ORFETH
3, HlOEWHET 5L, REBL LTEATRIEOIF 7 v MRMEZROAEL TIWITAW w5 2T
bH b, BHEIE. connect LT BV Ty "WERDHZWIESZE L TRIEEIRD B, 7205, ZHUIZ 5 EKET
Loz - vy oFEITIER W,

T, a3a=b—yaViIfHl5FHFNIMDH 2, send & recv ZFH LI TEBZ L. V94TV Ty
b7 7 ANVSIFWERICEE LT read & write 2o TH RV, HEFIE Java DV 7 v b ORBFIE,
ZIZTHLLES DD DRV, ZOHERY v b flush LARFIUIWITRV, T E > TEL,
IRy 77V T LI T7 7400 BOT, fiid%k urite LTI CIRER read $5 W0 DIF &K
H B MENE, BT flush Z AN WE, ERPELHIINY 7 7125 o TKEITEHEI KLV, Lo A]
eI D 5,

EH, Vi VOFEBELRHENCHED S - send & recv IZXx Y NPT =IO Ny 7 7 IBENPITFE DD, 1E05,
FILZLD (RELTHHVEVED) % 1 A4 F SR FEBICMUELTLATOS LIRS AL,
FNZE - T, send E Ny 7 7 3 E 2 F T, recv Iy 7 7 DI Z ETIUHEE LT, 2O MIER
o XAvE—INERANHINDE EFTHEDIRLIFCH ST O BAD BIERDK,

recv 8 0 NA FERIBLZE EiX, MO EGREHALTCLE o2 (FREHL XS 2 LTV EEH) 2w
IEIRSZ, b DR TT — X ERITID Z L1370, KEIK, 7272, T—REBIIRINT 20 Lk
WV ZRIZDWTIEH ETHES Z 22L& 9,

HTTP 0o k5% 7m bairTid, 020V 57y M2 1 ORI L2AEDRV, 7547 2 MEEREZX
D, BREZRT 5, UL, ThTYry PAEEEI NS, 2o Z0HRE. 77472 MEIZE 01 +D
KR TREDREEZRINT 5 I N TE D,

o, PBOIGRICH ZDY 7y FEHWETOH D26, Vo v M2 EOT (End of Transfer) 7 & 777
LW e 2T 288D S, bH>—EEES: V7 v bD send X recv 2% 0 N4 MBI TR - TZ
72, FOEFIIKDo TV, #boT WAL 25, WOET recv ZRETUXOWVDRETHLHR WV, YV
Ty MITHI3HOLHDOD (FDLIH) BNE] REL EHhEWVW OELS, ZOZ2PLEZII. V
Ty POEERESZLIIKRLEASI: AytE—CRBBTEERD (51T x2) RUYIDXFZESH (Pheh)
ROIEHZMITELD (D<) #HRZAC TROSEZHDOVTNHOTRITREWT AW D72, HER
MR L BT E 572 B o THAICH B (B, IEL X OREIGENIES 3),

FRERZRDOR L DIFA Y2 LT, RDEMAMIRIIETRER v -7 25 5:

class MySocket:
"""demonstration class only
- coded for clarity, not efficiency
(RDR—T12Hi )
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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, msg):
totalsent = 0O
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)

COREEI—RIE, EEHOOERA v —VFERERAF—LTHZ S - XFHI%%S L =, Python RHREX%
len() THRIBD 2 Z e TE2 (FIT\0 PHEDAEFATVTHARLR), HLILTWIDIE, BHIIXZE
A—RTH2, (BB, CTHEFREDEDELRLRVD, XvE—J12 \0 PEDAFN TS L strlen
DM 2 72 VO, )

ROBHLUBEZ. A v —YORYIO—LFe XA THHICL T, ZDOXA T TRIEZRETIL0I D
D2, ZOHESTDOD recv BHB I LiTK5 - ~HHTEDO—XF (FF LR THA) ZMoTRSE
BN, ZBFEHTL—FLTRY EWMZ D7, H250ED LRI ARDEZTL oTHIUE, EEOV A X
(4096 7 8192 234 v b7 =27 Ny 7 7 I RER Z E BZWV) TRZEL TR D XFEEBREL TV Z I
%5,

INCHED TBLREHBIRED O LD HBX v L —IDBRLI (DB EEFERTIC) BTS2
DHBIEFETararkes, FLTEEREDOYA X% recv IKELTWARS, RDOX vt —IDEEEHTDTET
FMATLES Z D20 LRV, ZOLEF, DEICRZFTHICET T, RUNSEEL TEL DREN
%50

Xyt —VHEICRE % (L ZAE 5 MOBFT) 201 ZhEDDEIHITHEMICKESE, LLIDD,
(BLohnhd LARWwDY) —FlD recv T 5 XFEETZIMS ZeNTEZ LIERORVWLH, B




BETRoTWVWAMIEZERETH, GAMAY bV —270D3d 2 TlE, recv L —7% 5 7=2fbinwa—F
F. HotEIMICKRICKR-oTLES - ~HHEIEIZREDZHT, ZHFHET— XM 22T H
7o D=L, WRHLW, THIZIDE X, send b —FHTREZH LN LIFRSR VW KT LES
S0 BB, HFIIRH>THATVTD, VORI IHEVHEHERZDTH B!

HMEOH & B XCHBENEE (L FHOHAMER) O7zd, 25 LARREIHEMEL LTRLTEL, b
AN TLEE S,

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/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.

4 R

BiEICIE, Y 7 v bR close §AHNICIE shutdown § 5 Z 22K o TW3, shutdown {FMHFEY 7 v MiTht
TEHEHMETHD, IS5 L-oT T2l EZ B2 EESRVIT Y, FLEEVWTEHE] 203 EKIC
BRofzh, TSRV, BB WLE o2 T2, LELIFEAEDYFYy b4 75V ZOTF
ry bERLZIUIIBNTLE-> T, @ close 7213 T shutdown(); close() R Z 2Tk 3,
727 65 Kb X H & shutdown LR TH LW,

shutdown DFNRAZMENT DO 2, HTTP EHORD e W7, 7547y PEEREZHELTICR
shutdown(1) §%, ZHTH =N, 75472 MIEEZETTIH., EXLZEMRETT ) bbb, ¥—
NIE 0N FZIET "EOF” 2§23 2 e TE S, EREERSITRIMo7Z L LTRVDE, MLT
P —NIFBEZED, €D send BHN L7 b, 7547 Y PIFERITELEZEL TV TR,

Python (& Z @ H# shutdown 2% 5 —5#EDT, Y7 v b2 GC ¥ 3 & XIHER S HEIT close LT
ANBZEE->TWVWS, LALINES Z7EEZDTTUIWITRWY, H LY 7 v b2 close BT IZEZHBIR.
HEYTy FVEZELDPBVWIEFR B> TAY I LTLEI DS Lk, BEWVWEDS boZbb
At close LTK 1,


https://en.wikipedia.org/wiki/Endianness#Networking

4.1 Vv bHEEHE

Ty XYy o TWT—HWRRDIZZ), HFMLEHEL (close BTIT) XV 5oL &
WCHE Z 2 HH7Z, B Y 7y MEEEETAY 75272255, TCP IXMEEEDOE W1 b 3Lz T,
FTorFo b HEbHITT. BARPRETRVDE, ALy FEFosTWBEDTHNIE. ZFDOAL v REEH
RARDP STATIKEEICR D, 25758, DIFOML ISR, £H, 7TuyF U rHiatiLofiay »
L2 Vo 2BEIFZ 2 LTOWRVED, VY —XOHATIEZVWLTHBRZLR WL, 22056 o
WS ZDO2ALy FEERZS L LTEWIRW - a2 XD ALy RBRNTHI2EHOO DX, H
By Yy —2AEUZEDD BT ="y REHEITIONE WS HIZHEDE, DEDFIODEVAEETZ L, €5
WHLTZEDAL Y FER LIRS, 7R 2B CE bRl RoTLEI LA IV Z LT,

5 />70v*>I97 vk

CCETHMLTELLRDS, 39V 7y FOMHAICOWTHRERZ LIZFLAYHI-TWAZIZh 2, &
NrsbEICa—LE, IR ISIF> TV, 2R3, iz besAtRoT0WiUE, 207
FTVREPE W WEEETH A S,

Python OB&, /¥ 78y F 22T 5121 socket.setblocking(False) #{H5, C 25D o L 5SS
(—Hl%%F % &, BSD 7300 0_NONBLOCK & X NFIEE VD2 POSIX /5730 0_NDELAY D ¥ & %R
MPIRDIE L TIER 572 T, #%EIX TCP_NODELAY X3 2ARAMIZ 57205 2) 3, BEXHIEE 572K 872,
THE YTy PRI L. AT SENIT S, (FBE. FlO 26, IV EZ 52N TEET, )

W5E L DK Z 7258 03, send, recv, connect, accept DMAIDH LIRWVWTRER-TL 20d LARKVEWVWI JTH
%, BERIIE (HRBDD) W 20D b, BYELZF—a—-F2F v T2 0IHESDHZ, M. 7
HET2ZLHEIEVE, BLRVAEDL, WOrPosTAHAL LWV, 77 VIFHEKEL, "Iz, CPU %
BNWRL T35, E2oZARBIRMBFEIRILT, ERICED S,

select Zf# %,

CIZBWVT select Ta— FEEL DIz DHEEZDS, Python 22 &3E1ED v, L2 L Python T select
ZHELTBHE C THIFLALHERLE TS, LV IEEIEBETVYS:

ready_to_read, ready_to_write, in_error = \
select.select(
potential_readers,
potential _writers,

potential _errs,

timeout)

select IC=DDVRMEZELTWAD, —HFERKEDE THAKZLKRZDPD LOAKRVWY 7y bIXRT, &K
HIZZEZAATS BE0D LRV 7y FTRT, RIZIC (BHEEIEOEERED) 27— %Fcv I L1
WY Ty FBASTWS, DEDDY Ty bHERICELD o TY A PEINTOMDRNI L 2EATEL L
BW, 28, select a—lid7my 7322 RKHEKIREZE52 2P TES, ZHUd LoTEBVWTHIE
BV - FRHZHEBI R TR, 2R DRV (e 22X 1 5e20) REHIRZM s 28,

REDEE LT, =20V XA MBFICAS, 2h2UiE, FERICHD2Y ry b FF6Y 7y b, 25—
DY Ty HRA>TWT, ELZV R FDOHPERE (BEEDPD LAKW) 2o TWnd,
7



HHD 5B, readable VA MZHZY 7 v MZOWTIE, recy B HHZ T AD BRI THA5, V>
i FREEICHETE %, writable U X M $F X FIEFE LT, D 1 FEN DS, ED 720D ORI
H2d LAz wd, fAd Z0EDE< A5, (EDL A, 505 @R Y 7 v M b writable TiRo
TRBZIENTES - ZRUINAZ R Y VU= Ny T 7 ZEEDRDH DL VI RITOEKRLPRNDIEZN D)

M —N) V5 v M& potential _readers Y A MIZANLTEB I 5, £4h readable Y A M A - THITE
72 5. accept & (IXIX) MERICHINT 13T 75, ¥ ITh\ connect T 57DIEo7H LWy 7 v M
potential writers UV R MIZ AN D, Z01DS writable UV X MIZBINz &, BRI L Tw A AfgEtEidEn e
FZ 5%

U2l select 370w F oIV ry MCOHEAIZER 5, ZRUIT 0 75230 5 0% Bl 3 5ED 0
YOTH5 - Ny 721 HIUE readable ¥ L TIR-TL 3D7%, LALIND, HFEOHEND
ATWEDH, ZRE bHIMD Z 2 TICL W TR D0 % B 2 1R 72720,

FEEHRELR: Unix TEY 7 v MZH 7 7 A LIZH select MEZX B, ZH%E Windows TR A S & LTIEW
F72W, Windows T select &Y 7y MILMHZRWV, 72 C DFE, @BERY vy b AT arDELl
. b AP Windows TIXiE - TW5, EEE, Windows 2 5FH ILER., Y7y MLy FE#->TW
% (TAUIFEIZ, FIHFEL WKL),
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