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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,
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Y4 v P& BSD Unix O —#e LTA—=2Z LA TREHASN, f X —% v O HIZHBkDOZ LA
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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
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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,
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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()

CON—FREEED L 5, 38D O—RIZIETIED D 5 - clientsocket 2K D L HITAL v FZHE|
DYTH D, clientsocket ZWHFHI LW Ir LR EEo/h, HHWI/ YT uv Xy Y ry b2fS
X277V EEDELT select T =) Y& v b7 7T 4 772 clientsocket DR ZHELL 7
DT 2DE, BEDICOVWTIEELKICL XS, ZITHMRLTBIREFELIINL: LD =0y v
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T, a3a=b—2a il FHFNI MDD 23, send & recv ZFH5 LI TEBZ L. 794 TV I Ty
P27 7 AN EOERICER LT read & write Zffio TH RV, BEIE Java DY 7 v b ORBITIER,
ZIZTHLLES DD DRV, ZOHEERY v bd flush LARFIUIWITRV, I E > THEL,
IRy 77V T LIz 77400 BDOT, fiid%k write LTI CITRER read $5 W0 DIk &K
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BICE > T, send 1INy 7 7 P FE B2 F T, recv Iy 7 7 BRBICRZFTUIEEZ LT, 204 FMUER
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recv 23 0 NA FRIRLZZE ZiE, M SHBEREZACTLE o7 (FRBALES L LTwa&ES) b
SEIRZ, b5 OB TT — X 2RI S Z 23Rk, KEIZKE, 7. T—-XEEEIRNT 20 Ltk
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D, BEEZF %, UL, TATY 7y VIWEINS, o IDBEE. 727947 MEZE 0L +D
R TREDREEBE T2 N TE S,

72H, PBDILEICS ZDY 7y b REVWETOH DS, Y v M EOT (End of Transfer) 72 & 727E
LBW Z e 2l 208EPH S, > —EEES: V7 v bOD send X recv 2% 0 N4 MLE TR - T
7B, ZOEBUIED o TWVD, #EboT WAL &5, WOET recv 2R TEVVHIEITD SRV, Y
Ty ME TBI3HOLHOD (FDLIH) BNE) REL EHhBEWVW DOELS, ZOZr2PLEZNI. V
Ty POEERESZLIIKRDESI: AytE—CRBBTEERD (51T 1) RUYIDXNFZESH (Pheh)
REBEHEZMITELLD (2D~ #RZAL TROSEZHDDOVTIADLTRITNIEVITHREL 07, ER
MR BEEZE -7 boTHATIRDHS (B, IELXOREITEWNIDH B),

FEERZRD O/ D14 Y72 LT, R BEMBMBIRIETRES v -7 25 5:

class MySocket:
"""demonstration class only

- coded for clarity, not efficiency

mmn

def __init__(self, sock=None):
if sock is None:
self.sock = socket.socket(
socket.AF_INET, socket.SOCK_STREAM)
else:
(RDR=V1Hi <)
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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 == 0:
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)

ZOREFa—RIE, FEDHOLVEIR v L —VHEEAF—LTHZZ - XFHN%EEDS & %, Python BHRI %
len() THIE®HZ2 Z A TES (FIC \0 PHEDAZTNTHTHARLR), HLLLTVWZ2DIE, BHIKZE
I—FTH2, (BB, CTHHEEBIEIDEDELRLRVD, Xvt—JI2\0 PHHDAENTVS L strlen
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D, TOHEZRTDOD recv D2 I LITHDE - ~HHTZO—XF (FF L% THA) 2ZWMoTRE
FHANR, ZBHTL—FLTERDEWMDZDE, H20ED LRYID AROEET O THIUL, TEDOH A X
(4096 2> 8192 M3t v bV —Z Ny 7 7 IZEREHZ 2 HEWV) TRELTRYID XFEEEL TV LI
A

DICEDTH N XM SN0 L 0: BRI vt — V9L (15 hDEFEEEETIC) EoTL Bk
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FATLES Zedidshd LAKL, 20 i3, BEICHES X TR KT T, KRYUNSIRE L Th < BB
5%,

Ry —YEEICEXE (2 212 5 HORFT) T 2013, ZhED b 51BHICRS, LI Db,
(BLonRVhd L) —Ed recy T 5 XFERMZITMS LN TEL L EREBVLLE, B
TP TR TVWBRIEZTERTH, @AM AY h7—27 DB 2Tl recv L—7 %2320 bkwvwa—FR
F. HoLEIMICKRICKR-TLES - ~HKHEIEIZREDZHT, ZHFHET—XHD 22 TS H
7o D=L, WRHLW, THIZIDE E, send db—FHTREBZHLIUINS LIRSV KM LES
So BB FIIRH>THATVTD, VWORHLIHEVHERSZDTH B!

SEOMES X CHBIEE (L BEOMIHER) 07D, &5 LAKEAEHMEMEL LTRLTE, 25
FAHITLESS.
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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.

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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B, Y7 v ME close 3 AHNCIE shutdown $5 Z 212725 TW5, shutdown 3MHFEY 7 v MTHt
TEMETHD, ISR EoT I EZ o b2 0IESRWIT Y, MW TSE] 205 BRI
Kol THSHEDRV, FEWLEL o) T2, LELIFEAYDY 7y b F4 75V ZOTF
Ty b ERBZIOIICIEBNTLE > T, @H close 721F T shutdown(); close() 2RI LIk 3,
72005 KiKIEHEHE shutdown LKL THWLL,

shutdown DR RHENA DO DI, HTTP BOSh e hid, 7747 MREREZH LTI
shutdown(1) §5%, ZHTH =N, (757472 MIEBRTTTD., ELZEARETT) bbb, ¥—
NZ 0N FZIET "EOF” 22 2N TE S, EREERSITRZITIM-7ZLICLTRVWODZ, ML T
P —NITBERED, £D send DM L722 b, 7547 Y MIFERITELEZEL TV TR 5,

Python (1 Z ® B#fj shutdown %% 5 —HiHEDT, V7 v b5 GC 2N L ZITHERSHENT close LT
ANBEE-2TWVS, L2LIZNCHHSZ 7222 TEWITRY, LY 7 v bD close BT ICREHEIL.
HEY 7y MEZBEOPBOWEIR B oTAYZLTLEI DD LRV, BEWVWEDLS Kbobb s
At close LT,

4.1 V7v bHEHE

TRy XYy bR THNT—HFNRRDIZZD, HFEHBEHHEL (close #312) Xy 32L&
e Z 2 FHZ, B Y 7y MIEEETANY 7T 27255, TCP RMEEEDE T B b 3Lz T,
FTorToFHEEHRIIT. BERPRBTRVDE, ALy FEF->TVWEDTHIUL. ZDRAL vy REER
WA SFTEATIREECIR B, 297858, BIFOML ISPV, £H, TryF U IHisatLofay »
LIt 2 Vo BEITFAZZ LTVWARVED, VY —XDOETIEAZVWLTHBERIRZLR W, 22056 €2
7-WMS ZORLy RERZES L LTIEWIRW - TR XD ALy FOAMENTHZ2EHOD DX, H
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https://en.wikipedia.org/wiki/Endianness#Networking

Uy —XENICEDODEZF— Ay FEBITIONDZ L WHHIZH D, 2EDHIOENHF2T 32, £
WKL TEDRAL Yy RER LR, TR A2ERCHE 2B RICRoTLEILEASILNS 2T,

5 />70vy*>097v b

CCETHMLTELLRS, 35V 7y FOMAHAICOVWTHRERZ LIZIFLAYH>TWEZIZh 2, &
Ao dEICa—L%E, IEFIELC ESHE> TV BT, ZRETE, ThEBAERoTWIUR, ZD7
TV W WEEETH A S,

Python &, /¥ 78y x> 27127 5121F socket.setblocking(False) #ffi5, C &5 b o LM
(—Hl%%1F % &, BSD 73X 0_NONBLOCK & & NFIFE VD POSIX /730 0_NDELAY O X' 5 % iERN
HRD % TEIR S 7% T, %I TCP_NODELAY L IXRARRBMIZ 07D 3 2) 5. BRI E o7 —HE72,
TR YTy PR, AT SENT S, (FERE. HlBO 256, UIDEZA5ZeNTEET, )

W& DK Z E WX, send, recv, connect, accept MAID LBRWVWTR-TL 220 LAKVE WS HTH
%o FIRENE (MR S) W DD b, BOEE T —a—F2F v 7TV IHEDDHD, D, F
HFT2ZHETEVE, BLRVAEL, WOreoTAHAZEWV, 7 7VEIEKREL, "FHx, CPU %
BOWRL T2 5, o ARBLZMEIIMRIL T, ERRICHED S,

select Z{# %,

CIZBWVT select Ta— FZ2FL DIz DHEEZD, Python 72 638 ES 72\, L2 L Python T select
PIHAELTBE C THIFLALEERLEFET S, LVIHIEEIEIMUTWS:

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

potential_errs,

timeout)

select T=D2D VR MZELTWVWED, —HFHIKWEDHL THALLZRDIDD LARVY Ty bIRT, =%
HIZREZAATREZPD LRV 7y FFRT, BRI (BEEIEOEELED) 27— %F v L1
WYy bBRASTWE, QDD Ty PBEBICERB TV R FEINTHHMDRVWZI L ZEATE L
Ruw, 728, select a— a7 ay 7355, KHEHRZ522 20 TES, ZHE RoTBWTHI
B2V - FRICHEEZZINR, PRDEV (L 2iE 1 2eh»0) KEHIR2 I Tz,

FEOY LT, =00V X MHFICA S, ZRAZAUCIE, EEICHEDS Y v b, BI2Y 7y b, =5 —r
DYy bBASTOT, ELEY R P OBIES (ZEED S LAAWV) KR >TWa,

HH1D 5 %5, readable VR MZHZY 7 v MZOWTIE, recy B2 HHZXT A 2RI THAS, WD
o3 EREEICHEE CTE 5, writable U 2 P $FEZHIEIFICT, @D 13END, ED Vb DORRITHE
H2d LAV, fAd Z0EDE=wI7EA 5, (EDL A, 525 Z@FERY 7 v Mg b writable TiRo
TLBIENTES - ZRUINAZ R Y N =T Ny T 7 ZEBERDH DL VI BT OEKRLPBRNDIEZNS)

M —N) V4 v M& potential_readers V A MZANTEB I 5, Z1D readable YV A MIZA->THTE
72 B, accept & (IFIX) MEFEIWCRINT 213 T, € IHN connect T2DIMEoFLWVwY ry MiE



potential _writers UV 2 MZ AN, ZAD writable V2 MZENZ 6, EHARII L TW2A[EEMIZE W
FZ 5

U2l select 370 v X7V o7y MHEAICEZR 3, ZRUIT 0y 7520 S 0% B 3 55D 0
EOTH? - Ny 7 2 HIUX readable £ LTI R-TL 2D, LArLInd, HEOHENRD K
ATWVWED), ZRLHEICMD Z 2 TICLWE T RO %2 Bl 3 R30I 0,

FEEHBER: Unix TEY Ty MZH 7 7 402D select DX %, Z4% Windows TR A 5 & LTiEW
W, Windows T select XY 7 v MLz RV, 72 C OHBAE, BERY Fy AT arDEL
iZ. ® DD Windows TldiE-> T3, EE, Windows R HEZFILER. Y7 v MIALy FEffioTw
B (THUFHEIT, RIS EL WKL),
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