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BAE SR ECE HE vl AR . WRAME, WAFAHEE S5 M EALEE A4 T
PE: CFALER. WTRBAES . ok AR ERAEIE B, IEERINE R FrmdsE, ma
XANE BIE AWK . RONIRATAT BEIEAS JITE 75 B T AL gm FE R AR ) SCAS B 1 2
RNES, Bt DA BB IR L8 SO AR B HiHs DA Fh ] B oF B LR A AL 3 AR 0k ok B A
R,

WRPAEIZE — NMHTIAAR A E, MEARK—MES, REEEERE AEEFE
2 A RIEFRBI I ATE AR . WERR B BT — M ENRE PRI X E R, )5
ORGAR, AR N T RBARMIIRAAR 5 Fsh b ARG R, TREGRZ . FONIEA A
BT URETIRAE, R RO AR SR T — AR TR, VR AT RE A2 IR B G (PR A
B, XHn, PRATEES YN E WA “ILOVEYOU” 3XRE 3 8 HE 441 & TR 49 25 i R
i, HESR MARBIAS NHBAE R MIBR EAT Xt ol B 7 —AN 0, BPERA T s g (i ok 5
NURA1E AR ks = S s U e

I W)k KON R B SCARE RIS ShE S5/E0CATE U RS e o Rede it T 24
fap s hid, IEMIFRIAR (FARA regex) & — S8l PR AR FT 5 AR 747 5, eNHER T
B EENH KRR Z N/, TRIENFRIEAX G IZRIEM ST — R VG HLRHER %
e (LA -0 #A)TEDL, EATTRERSVLHL 2 N5 B e — Pl L BBV B — N7 B (1 IE )
Fix A AR R Z kI H=ZRERT, 2?2

Python I ARAEZE H1 1] re BEHRk SR IEMIZRIA R . AR — AN AR PEE A H . RT
FlE, WA I Python g i IE ek S5 T e LA 28 . 2488, 380 T IR ik
KA CARIERE) HEAF, FRATRZIE R 5 — 2w 5 75 B SR A5 it 32 jAH ¢
SO o R PR 2 0 A J R BR A 7 A e e !

BINETR: ERAITRNLS

AFBBHLMEAE RAREANRIE, 4T 05 T $ FAEXAD X E N EZX X
i, &R ARE B (matching ), #8692 K& “@EXILE” (pattern-matching ). 4
Python Ki&E¥, T 2H A7 ixTRAEXER: “HE&” (searching), BP&EFH BIEEN
AP AR IRERAGAER; fm “IEE” (matching ) 48Pl — /A F 5 46T AT 4 4L 3R A
oL B MER., 38R id 1T search() B R 7 ik R F I, M T Eid 18 A match() 2k
KA EFN. BZ, HHEEXN, 2IEAARE R, KA Python defT T RAE
KEfRFTXRR Sy & = “EHe”,
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TR, MR EA A~Z, #Eaa~z, FlREDS A (B BE T AR TR (W WE TR,
W DA SRS PR YO IE, (E2 A ISR & EOR A IR A AR 747 B it ik, bt “4xz”

REE—DENFRER

I dER], IENFRIAR A & ORI R AR 8, Z AR RIR— AT DL %
P fr e e FRATIEH R T IENRIE R FE R STl AR, AT ENRERM
FRERFETE KNG TR R TS . nTREAAAE — S ik 7 B B, $8IE S 7457 “0”7
1" PR ZERER T LR R TR k| A 4R A, JP “07, “17, €007, “017.
“107, “117, “100” %,

WAL, ERATEER ENFRIAR PRI HEANE, BERENFRESIEEHRI A “=mHE
7, AR AT S AR R fERAE T RER T A SO, RATRER T — L fE s i e R
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B AL IX LA PR IR ) T4 e . N HEPT AR IE N R R A R Er . EA]

A N7 B 55 B A i — N IR A B AR 2 el IRk = 0E e R
s N LA TE U e ORI E AT T T FE ) 7 437 o o
IEM| FRIEFAEF I B i =7 755 £R
foo foo
Python Python
abc123 abc123

FHE A RN FRIE AR “foo”. 1ZMEA B AR MR IR TT 5 5 ILRCH AT 5,

1M R UCEC AT R KN A, BTEL,
AT “Python” A “abcl123” th—#f. IENIZRIA A 5E K L ALAE T 51 NFFRR T

AE i UL RCIX AR A

HEA “foo” HI7FfFH. [FHE, X+

FEARE L7

FrEE. LR HAE R 152 T X IRAT 5, (A IRk ] AL RS AT 2R &
ﬁﬁ%ﬂflﬂ%ﬁﬁ’ﬁ?%‘% .

1.2 R SMERN

Z

XU L5 A6 o

HECH ILIRFBRAT S 545, RUITERLF 4, IERES TIENZRE KK
DREMRiENE . R 1-1 50 171X

%11 BRENRSRTSIESHTH
£ #H R IEM RIE 7R
5
literal VT FC SCAR 745 B2 17 T literal foo
rel|re2 VG IF )2 34 3 rel B4 re2 foolbar
. VCECARfT 745 (B T\n 258 b.b
N UM SRRy e ADear
$ mﬁa?ﬁ%%;kﬁw /bin/*sh$
* VLHE O YRBLF 2 JCHT I HH LA TR D i 2 [A-Za-z0-9]*
+ DLHC 1 YRERH 22 CHT I H I H0 IR 25A 2 [a-z]+\.com
? VLHC O RELF 1 JCHT I ILH) IR A 2 goo?
{N} VEAC N JCHTTH H L 1E 258 2 [0-9{3}
{M.N} DERE M~N AT T A IE ik 2 [0-91{5,9}
[..] VLR R B AT B R — 75 [aeiou]
[-x=p.] DEHE x ~y JE R (AT = 2 — 1 [0-9], [A-Za-Z]
.1 AR PR HIAE A — DT, AR TEEN TR R FRER D | [Maeiou], [*A-Za-z0-9]
CH1PE3)? FATUCHE T A% O B S AT S AR AR R (5, +. 20 {P) *?[a-z]
() VCRCES I IR FIE R, SR JE A7 T4 ([0-91{3})?,f(00|u)bar




00 O 0O Linuxd O www.linuxidc.com 0O 0O 0O O

6 E 1%y BRAKAES

=

x & & ] R B Sr e
TR
\d VCECATAT 43k %7, 5[0-9]—8 (\D 5\d M, ASVCEATATIERME R %) data\d+.txt
\w VLR R 45, 5[A-Za-20-9_THIFE (W 52 41%) [A-Za-z_]\w+
\s VCFERAE T 2545 745, SDmnWAHIE (\S 52 A1) ofisthe
\b VEECATAT i L 7 (\B 52 AH 50O \bThe\b
\N VCHE AR TN (B T f(..)) price: \16
\c BEICEAT TR R 24 ¢ (R, A3 BB 21H 2 UL, ASDUHECARRIR & SO I\
\A(\Z) VAL 775 B IR ME (4550 (o WL IR RIS \ADear
TRERE
(?iLmsux) FEIENZRIE AN — B 2 Mk “Prit” 250 (@R (), ¢ im)
(?..) FOR— AN LA BRAF 1 53 4L (P \wH)*
(?P<name>...) | f&—/MXH name FRIRTTAZE 1D BRI IE N 5 41 VT AL (?P<data>)
(?P=name) 18 [F] — 745 55 IL AL B (2P<name) 2 21 1 2 B ST A (?P=data)
(%#...) FORTERE, TR NS E 2 (P#comment)
(*=..) VCEC kA . HBE 2 S AL, AN N/ 8 BRIE I (A AT = (?=.com)
.. VERC AR . AN ITEZ G AL E, AERAN RS FRES I mTEi s | (hnet)
(7<=... VO &MA HBLE Z BT, WA N/ 8 BRIE IR A = (?<=800-)
(<. VRS AR R A IEZ AL B, TIAEH AN RS BIERmEHTE | (7<11921.168)
(Aidmame)YIN) |t SR FTR A id B0 name (BFK) 124E, AURENIENFRIEROLELE Y, W | CQ)yX)

FEARLEAE, BIRE N; N AR I

121 (EAE—ERFS LRSS ENFARER

FoRFEILEREERS (D, Mg ErkE, For—D APt
—7 . BT EARBENRER. G, £ mERg s, il —
VCHC AR, Al AL AR L R SR RS UL FE Y 545

IENFREXERX L g ) =7 455 R
at | home at. home
r2d2 | c3po r2d2. c3po
bat | bet | bit bat. bet. bit

AT ENFS, Bheets g sR Rk U R g, (13 ENERIA e VTR 2 A4 745 5
MAUL A B —AFR/ . F— LR R EFRAEH: Cunion) B 452 (logical OR).

1.2.2 EREEEBRNES
BEWEA N (O FEILER T #7700 LUMGER S5 (Python 1E NI F ARG — A %
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F1& EURAR 7
PEPRIC[S Bi# DOTALL], ZFRiCAERSHERIX MR, 5 B ILRCHATR ). i TB)

oy Bh OFAESE “\n7 BATRD . FHTEITARF . ANFHTEITAY, M, R
SHEREL LI EAT.

ENRERER EERF TR
fo VCECAEERE “F7 f1 “0” ZIMMHTE—ANE5F: Billn fao. f9o. fHo %5
LA TR
.end VCHLE 74 R end Z BT R — A T4F

iB]: EREAREVUHCA) A (dot) EiEA)'S (period) F44?
Z: BRAVLE — M) S5 AR g, WAUE R A SRS Thee, Gl “\,

123 NFHHEANELENERIFIAFTE

AT AT 5 AR ARSI 75 A 755 o (R an AN & 2 B 1 P TR R .
REVCEC FHT R T Ua A B, B U B 547 (M) BB RFIR T AA ORCRHEATR S 78 A
JaE EEN TR B A (i, JESEPRRED. FRE, Snfrs () mE\Z
R T UL 745 R R AL E

il PRI LE AT 5 (A 25 AR T Fi A (1 HoAt K 2 R R AN, PROIR e da 52 14 B
BT hL. 2RI “Rl R ddsk T ILAS GRIEETAF R T iR BT UL AR G
A R AR AL BT ARULES ) Z (a2 IERGl, T2 ko “Uighe” 1
N ZRIE A AR R AR AR B o

EM AL PC AL =7 5 5B
~From AEAT LA From {246 i) 545 £
Ibin/tcsh$ FEAT LA/bin/tesh £F 4 1) 74 H
ASubject: hi$ AFA] B 45 H Subject: hi 4 ) 45 £

FRRULHT s A0 RAE B 7 UG AL I 3 5 A (AR — > (B 4D, il a2 Y SR 2k it
TR Biltn, W SRR ZEVL AR T VLSS 5 25 R 74T 8, — AT IR R AT %
B AR ASS.

FEPRT47\b AINB 7T LA SR L RC 7712 5 o 1T 2 FA) Dl 72 T\b R A T DL S — A B L
Fo KRR R — ML TR R aG R 2y, ANVE I Z AR AT CRRAR AL T AT R
FIED REAAEM TR CRIEMTATED. [FIFE, \B RFULHAC UL — A fia] Al A K CRI,
AL T . TR,
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IE | R IEFCAE S ERF T
the FEfTAL the 1745 R
\bthe {EAT LA the FFAG 1 545 53
\bthe\b A VT T 7] the
\Bthe AL {H IR LA the (B AFRIAHI T4 &

1.2.4 GIEFEFE

AR ST DU T ILEEREAT S, (HICLm i, mTREAR B LR Ly g 747 . IR i,
KW TS B NZREAREWE VL AC — X 7 35 RS AR 745, Ny — 2R

IEMFRIERAER ALK F 1T &

b[aeiu]t bat. bet. bit. but
[crl[23][dp][02] —AMEAE DA FRFR AR, B NFRR “c” B “r, ARG 27 B“37, JaTE
P & “d” B “p”, BJEEAR “o” Ea 27, filln, c2do. r3p2. r2d2. c3po %

KT [er][23][dp] [02]1X AN IF W ik 20 — il 75 00 B = 4 SRAX 0 17 r2d2 "84 c3po”
VERA BT e, B 75 S5 P2 R 1 IE ) ik 2o TR R 07 45 5 AU s AR B Th g
B DA 7 46 5 ARSI IX —BR e R . ME— 7 Rt i #—ILRd, @,
r2d2|c3po.

SRIM, X T B PR RN FRA L, A AHFE VRS =R A2 5530 . i, FRATBAIE
Mk “ab” fERHG, ZENFRERRVCE A S 7R “a” HIGHREFR “b” MFERF
B, WURIRA VB LR — DB 4 8, N, ZEAULES “a”, ZAULES “b”, #in] LAE
RIENFRE K [ab], Bl 7Bk “a” FEEE “b” ZAH B 7R/ . FATTH AT DUL %
IENMZIE alb. AT, W FA AR ZEPUELH 2B “ab” 51 HERAE “cd” M7Rra, Al
ABMEH 46 S, BN TR TR R G T PRGOSO T, ME—R 7k
I abled, XS5 NIA 2RI r2d2/c3po 7] @ 2 AH [F] 1 .

1.25 PRESCEMEE

B T HF AT LSS, AT SRR UL RC G E I T ATVE I o 736 S Th AT 5 e ) AT
(=) &, FATRE - NFEHFMEE: #lln, A-Z. az 83 0-9 0l H TR RKSFEE /D
Hy AR T IR MEIR T B SR B A GRS E AT R E T BEAT
B b HAh, R AR (N RERAEL TR SR, XTSRS AN LRSS € TAT
PR — T 4T
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1.2.6 {FAABRIEFIIEEM RSN ITE

AH AT RN EIA AT S, BRI 5>, +/17 , Py X 28l BLA FILAC —
A ZABERA NI AT R RS R SIRIERT ) R ILACH: /230 ) 1R ik 5
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B DL E AT 0 IR 2k 50 NIk (RN B — Ve Blan, {M, NPHRIL
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[0-9]{15,16} VLRE 15 538 16 Mey (B anfs H-R 508D

<[">]+> VLR A B0 20 (FITERL) HTML FR%%
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[A-Za-z]w* BAERRTE AR G WU R B LTSN T Python HA
BARRTF [Z 451D
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1.2.8 fEHEESIEETH

BfE, JATCLZ AT BLSEOLLEC R 777 83 LA EFFALEC ) 775 8, (BT LEmbf, 31T
] RE 20 2 T DG HC A B (R 40 B RO o FRATTAN AR B R TE B 7 15 R 2 R UL E AT AR
7 HLAR RS fE 5 SR BUE AT S RN ULBC 45 8 715 B B0 T3 45 ef o B3 UL, ZSEH
ZAEAR, RER X E SRR AR IR FRE

A IE A A, — X BEE S AT AL BL MR A (B AN DiRg:

o MFIENFRIAAIEAT 73 s
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KA AR EE IE R GE AT 70 4L — MRUF ARG A PSR 1 1R A 2
i HAR I EA R BB A — AT RF i o 53— AN B R X I Rk st AT 70 4 AT DAAE B A 1E U
RIBEAP I EE AR (A — A BI F4F B 7478

A B 475 5 24T 0 AL ) — D BIE T, DL RCAE SR 7777 B AT LAGRAE SR At s A D
X H A A — UL EE I R R, B SRl R A T SR Ab . 1.3.9 T4,
PR 4t — SR BT AL A s B

AT AVLEE T HIX A B ENR? 32 2R R AR R 22 R ER T HEAT ULRCH#R AT LAAE, FRATIEAE
ZLRIIULAC AR 2o Bilhn, R s VL RCAR sQ\w+-\d+, {EZ AR EL 0 il R A7 58— 0 (17 B
ANER ZHB > IR, AT SEDL? FRATRT REAE AR IR A, X AR RS LS, 3
AT RE AR 2L 31X e U C 11 W 2Rb B ) 75 H e AT A4

W H WA TR EREE S, a0 (w+)-(\d+), S8 )5 5t a8 230 5 10 4 — AN DL T
T BATEGUA TN A, KRRy — VLR E I 45 AR AW S ILER, A5
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(Mr2s?\)?[A-Z][a-z]*[A-Za-z-]+ LA, LRI A RIRRE] (iR, BERUaiREs, RTINS, A% HimT L
HALER “Mr”, “Mrs.”s “Ms.” 3 “M.” {ERFRE, LR RIGAHERER, "TUEZ
AR BRI ROK S B

1.2.9 ¥RBFRE

BATEBA AL IENZRIE X e — DTS RoRiEk, BRI SIHG (2.0,
AT NAE TR Z 18], PO EA T H T2 A WL 2 AT SR gt bR, Sl — Al (s
FEAD VLS, sEFIFRE. RS XSRS, HRA4 (P<name>) F£ik—4>
VLK. e HARRI AR QI — . SR, RUIR T ERE eI -4, BONEL]
A RE SIS 5 F TR PIT 2 5E BRI 55

IEM)RiKEN LAY =P 45 R
(P wH)* LA AR G R IO R R, Bt “google.”. “twitter.”. “facebook.”, {HZIXEPLHA L IRAE Tk
PR S0 AN B A R
(?#comment) PLALFEARIERE, R AR
(?=.com) WA FAF R TERE “.com” A MIULHCERAE, FEAMAER HARZFF
(?L.net) R AP R AR IR < net” 7 MITACHRIE
(?<=800-) WERTFAFER 2T “800-” A MULEL, B NRIE SIS, FFE, JEA AT 745 &
(?<1192\.168\.) WR—AFRERZRIAZE “192.168.” A ITERE, BT iigm—4 C 25 1P Hihk
1y IUR—ANERCA 1 D 27, Sy ITRS; B, w5 x ILAC

1.3 IENFRIERF Python iBS

TET R T R T IENFRE R ARG, JHEEE Python MaTunflid i/ re B
TEFIENZRIER, re HIEEH Z K Python 1.5 v gl N, F T &0 L S ) regex Bl
F1 regsub FEER——IX B MEERLE Python 2.5 B F2ER, 1 H G SN X AR R T —
AL iz ImportError F 7 .

re B S R 8 50 K L SEE FH A Perl URS (Perl 5 UM [OIENIZRIAS, Eth RvrE
MRS — N O iR IEMRIA A R, R 14,
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Linux2A#t (www.Linuxidc.com) 2006459 H 25 H 3 - 1@ Mk, Linux
WAE DR RN —F 32 JFE M LR — M/ 248, IDCHE B i diE H
L», LinuxIDCHEAZ & T Linux R EE Fr 0

Linux /A 2 B FILINUX R GE 1T NS, S R AR fefLinux %, BLFE
Linux. Ubuntu. Fedora. RedHat. ZLjELinux. LinuxZF2. LinuxiliiE.
SUSE Linux. Android. Oracle. Hadoop. CentOS. MySQL. Apache.
Nginx. Tomcat. Python. Java. Ci&&. OpenStack. £EREEEHIAR.

Linux2#t (LinuxIDC.com) W& | — 52 7 Linux & 82 H .

Linux24t ssmink: www. linuxidc.com i T ®uk:
www.linuxidc.net

5. Ubuntu £ Fedora £/ Android £/ Oracle £/ Hadoop
%@ RedHat £ SUSE L/ 4 j% Linux L& CentOS % i

A Linuxai
o =

www.Linuxidc.com

Linux A#EAARS: linuxide com

linuxidc_com
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re fRIR: LRI IE

F 12 5 TR E re B E 2% WERER T . AT RS BB 5 O &% %1
IENFRIE 5 (regex object) AIENIVLELX % (regex match object) HIJ7i2:[RI 4 HEA
AFIFIINEE . AT AP T K8 $0 )7 v5——match()F1 search(), LA compile() & %L
N EE 2 R, (AR TR BN HEE R AN BN EZ B R,

P[5 Python frIAH < SCRY .

*1-2 ERMENFREXBME

BB E

#

R E re HERE

compile(pattern, flags = 0)

A AR AT R BB AT R B IR MR A o, AR 3R 8] — N TE U ek x5

re BRIR BB ENFE R RE %

match(pattern, string, flags=0)

S A P AR 1 IE RIS FOR IC R = 74 5 o an SRR RS, #tiR [l
VCFECXT % anSR M, #tikEl None

search(pattern, string, flags=0)

{6 AT EAR G B T R P A — R B E ik SR . A SRULEC RS, D3R B G
BT 5 WA, JUR [E] None

findall(pattern, string [, flags] )

BRFABE PG CEER) MIMIENRERRK, IR — ALy

finditer(pattern, string [, flags] )®

5 findall) R EUHIR, (HIREIRAR—ANFIER, T —MEALS . X T KILR, &%
ARAS IR [ — AN PEBCRT 5

split(pattern, string, max=0)@

WRIEENZRIE B 07T, split BRECH A8 0 FIN5IER, 85 IR [T UL L)
52, YRR B ARAE max X CBRIAS R VL BCRR DI D

re IR R AN ENFRIARKI R 5 5%

sub(pattern, repl, string, count=0) ®

AT repl FHTA 1M ZIA AR 75 8B P DL 2, BRAEE L count, 15 Mt
KB BT LA E G subnQeREL, %R Hukk ol B BAE g H D

purge()

T A B g 28 A I DU ek U

ERNEENRGZE (EEEURNESER)

group(num=0)

IR B REANVLEEXT 5, B 5 num (4R E T4

groups(default=None)

WA P LR T AR O SR s ILRE, R [ — 2o

groupdict(default=None)

R —ANEE AL &2 TARN T8, ra T AR TR RS
JRTOUCHES, W3R [ — A A gt

ERMEREE (ATASBENTERBHRD)

re.l. re.lIGNORECASE

X3RN E HIIL AL

re.L. re.LOCALE

AR A A A1 5 PR @ W, \WL \by \B. \s. \S SEHLILAC

re.M. re.MULTILINE

NS BV EL B AR 747 8 AT ARG LG R, AR ™A% VT BB 745 B A B

EIESEE
re.S. rer.DOTALL (RS FILECER T\n GRATAD ZAMUPTA A4 Zbriddos “7 GR5)
RENE ILIC 423 1

re.X. re.VERBOSE

SERLRAAH X, FWFTH R L CLUEEZ T RS Wk, B
T AR Jo VR HL AR T e

@ Python 1.5.2 Rl H#r;

2.4 Ji 3N flags 4.
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@ Python 2.2 Firfiiitd: 2.4 B9 flags 241,
® Python 2.7 #1 3.1 R38N flags S5

BINER: BEENSAR (SEESRME? )

#£ Core Python Programming 3% B 44 i #% 49 Core Python Language Fundamentals &9
PATIRIEZ R F, N4 T Python KA R L4l iR T T A, RieEMBR EHAT. 4
B2, &35 2 eval() A exec (£ 2.X AT R 12 3.x M) exec()F ) B — KA
SHEMIR—ANFHE, RELAFNIRA. ARG T TNHAME, HiFILRLE
AHAT. #EEH, ERATRIFHGRAT L BB R F 4 S 20, BAMBERAEPTF
& X AR AT AR b SR de F 45 % Sif AR ALt %,

FIAF gt E A T RN A X — AARX R B R A ZA], 1B R KA X e M 4piF
ARAE N FGA Xt £, oy FAE U AGA XA PATITAR P AFHAT £ AOLERARME, B bz AU
AmiE. mE, BRAENERZAXRIFLLE W, A28 A RFRRIPAITH L
RS Z A, re.compile() AL 95 IRALE LI AL,

H A B A CHIFGAT RRATES, PTVA TR PTA LR A48 F) B 0 &R X4
K89 search()f= match()#FE Z 4%, B4, a8 TEFE@ R, FERL
st F AR 6 F 45 & R L #HATHHGRAA . ERF 4 Python mAY, 4G+ ChiFide
JE ) FGA XA R 694 B TTRAARR), d B A AHIR R, purge() R AL AR A5 A T IR
% 5.

1.3.2 {FH compile() & #4miF 1E N ZFRIA T

JE SR PUEN B0 LT BT A 1 re BEHR BT AE N regex MR B . HE, REH
TR, (AEHAZLTER .. WRTFERDE, MAEARELRIE: RATERE, Bt
fEF R, EBRE, NEFHREOER T, eI TR (BIVFIR X )
Uy, XA R EOR 7V 2 E AR R IR R, 0, search(). match()&5). [RAIXAE K
ZHORITE E—ANPIR, B DARA TR A 8 B A AT 2@ 2 LA P 34 R
xS, XAEET DUAE M R AR,

X SeE A ) IE R IA w3, ERARIC AT REL S IE G, KRR LR
X KNS HIVCHES, ffH RAMAMAGEERITR T, $%. E5%E 12 F1I%H
DL AE TE 30 B 5 SO A A ) 9% T iX 2845 (re.IGNORECASE . re. MULTILINE. re. DOTALL.
re.VERBOSE %5) MHE 258 . EAT DUE A s8R ER (D &9

XL RL ] MERSEOE A T K250 re BEpRdl. QnRAREAE 7 iE P X Eebrid, &
A2 AL RE Cm IR I IE N ZRIA A Rz, B0 77 B E RN B E N ZRA A & (1)
(? B #id, HPFREAEEZA T HT re/IGNORECASE). m (JHT ree MIMULTILINE).
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s (FHT re.SIDOTALL) %, tnRABEFEMAATHZAS, St e UseE —eim A 80 A eli#eE,
B, (2im) " LLAH TR 27R re.IGNORECASE #1 re. MULTILINE.

1.3.3 DLECIT &R EAK group()Fa groups() 757k

MU IENFRIE T, BT IEMRIEXS R A, B/ H— AN REA: IR R. X
R R ) A match()Ei 3 search()i [FI XS %o ULEEXS A AN E E 17 group() Fl
groups()

group() B4 IR I FEANTTECAT %, B MR ZRIR A4y 2 7 2H . groups() MR 8] — AN
ME— B A3 T2 ) o an SRR TR IR, A4 24 group ()5 R 3 [F1 BN DT RC S, groups()
IR Al — N2 e

Python 1= Zik Xt s vFar A UL, XA 7 ARTTHTER . @I &5 5w
() re BEERSCRY, IR B4R WA OC T I e i ) R VR N A

1.3.4 {FH match() 5 A LB FEFFE

match() /& Z AR I 58— A re BB R HUR IE R I8 206 4 (regex object) J5iZ:. match()
PR B B 45 H PR G A WA sEEA T IS . A SR UTEC R B, iR (Bl —NCECH 5 i
VLRSI, wiik[ml None, VLHECXT S group()/5vARENS F T S IR AN DKV AC . 1 Il A& 4
iz F match() (LA group()) HI— A7

>>> m = re.match("foo", "foo") # MRILH T 5

>>> if m is not None: # WNSRUCEEACTh, wiha i UTRC 2
m.groupQ)
"foo"
izl “foo” SEEILELTAFEE “foo”, FATHAEMSHIIA m 238 HaUiReas HILECX S Rl
>>> m # WINIR B ULECK %

<re.MatchObject instance at 80ebf48>

W RN R UL R R, B [E] None.
>>> m = re.match("foo", “bar®)# HAFFFREITHF15
>>> if m is not None: m.group() # (RTINS iFiE4H)

>>>

RN A UCEC 2, AT m R AE A None, 10 B L5 I B R if 15 A) A 151
R X TRRM G, WERATLL, N7 FEEN, K if mad, EEirgE
o, BRI B 2 LU AttributeError FH (None S22 iR [B] (O EE R, 1248 37 % A group()
JEHEETED
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BN AF R ARG T AGILES, RIS 77 8 LERIC,  TLRC A5 AR BERE T -
B, A “foo” HAEFFFH “food on the table” HHHEH|—ANICEL, PN E & A FRFH (1S
AER AT UL HCH -

>>> m = re.match("foo", "food on the table”) # ILfLmI)
>>> m.group()
"foo”

AT UAE B, A 74T B OB, (HNTAT 8 B A6 A8 73 TR UL EC st 23 12l . 5 #4“ foo 7
& MRS EEBR IR 745 3 Pl R SR R DL #B 2

2] U787 A Python JRA: BT )0 GG, 2008 PR A7 ) I A = AR 45 2R

>>> re.match("foo", “food on the table®).group()

"foo"

R, AR R —goR g, WnRILECRM, ot AttributeError 59

1.35 f£H search)ZE—NFHFEFEHRN (RESTE
HYXTEE)

sk, MER R PR BUE — AR R R SR, KT R IAE AT R R AA
IR . XA search()JR_E A% T o search()H TAE /7 305 match() 58 4= —%L, A
[ 2 AbAE T search() 2 H'E 745 5 S50, EAT R B 44 5 IE N R E s A R 5 — I H B
MIUCEEIE Ol WA R B DI ULED, ek Bl —NITRE R B0, 3% [E None.

AR k245 15680 match() 1 search()2 B ZE 5l o PAUGEC — AN S0 K= 55 8 ), IX
UAd 775 H “foo” Z<ULAC “seafood”:

>>> m = re.match("foo", "seafood") # VLHC R
>>> if m is not None: m.group()

>>>

ATLAE R, HEARUTEC RIS . match()isl BN 745 B IRIEE 460 7 F IR DL O = At 2 it
R “F7 BILER BT E N E 78 “s” b, XML S SR . R, 755
“foo” WS BIAE “seafood” 2 (CHEANIED, FTLL, BATZWATLL Python 15 H H & 45
RWE? ZLRMHA search(pR%l, 1A RZIAILAL. search()REAH S R A F/F 5
F-UGHIL AL E, T H A O AR A B R

>>> m = re.search("foo", "seafood”) # fffl search() K%
>>> if m is not None: m.group()

*foo" # RN, ERILE R

>>>
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B4k, match()F search()#(E FH7E 1.3.2 Fsh A H R RIbRICSE. &5, TEEEN
S, S I T T 222 1000 5 05 348 B AT 3% (1) pos 1 endpos ¥k 48 5 H A5 445 B 8 & Ya .
AT JE TS AE FH match() R search() 1B M35 0%t 47772 LA K& group() AT groups() VL L %
Jyi2%, IR KB 92 R Python FR I D)2 ik 50 4 vk o A TR I U 3 ik X

TEE R TP 4 0 R R S
L 2 F 15 R
fE 1.2 95, BAEEN A2 batbetjit #4178 ILES (D

1.3.6

H A T

1.3.7

FEJRERRGIR, BAVER T /5 O AREILES—/MRAT AR B0 F

==

— AN

WZIE AT %

>>> bt = “"bat|bet|bit*
>>> m = re.match(bt, *

Yz}

7% . 40 N RAE Python

# IENFEAMNA - bat. bet. bit
# "bat" £ —ALAE

>>> if m is not None: m.group()

"bat”

>>> m = re.match(bt,
>>> §if m is not None:

>>> m = re.match(bt,

>>> jifm

>>> m = re.search(bt,
is not None:

>>> §ifm

“bit*

bIt")

is not None:

# XF TbitT BAILE
m-groupQ)

"He bit mel”) # AREILALTH

m.group()

"He bit me!") # Wi EAK "bit”
m.group()

PLECEfT A7 TF

FEH

>>> anyend = "_end"

>>> m = re.match(anyend, "bend®)
>>> if m is not None:

“bend*

>>> m = re.match(anyend, “"end®)
>>> if m is not None:

>>> m = re.match(anyend, "\nend®)
>>> §if m is not None:

# RSILEE "bT
m.groupQ)

# ALECAET TR

m.group()

# BR T \n MR
m.group()

= S/

)
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>>> m = re.search(".end”, "The end.™)# AR PILA = -
>>> if m is not None: m.group()

" end”

T T s B L U R S A R AN R A AL ONEORD, T BRATTE A ] — A SR 26
X ) KU T REREAT #e XL
>>> patt314 = "3.14" # TR IENRIERM S
>>> pi_patt = "3\.14" # FRFHEMRS (dec. point)
>>> m = re.match(pi_patt, "3.14%) # IFiflULAC
>>> if m is not None: m.group()

"3.14"°
>>> m = re.match(patt314, "3014%) # fiS[LE"0"
>>> if m is not None: m.group()

"3014*°
>>> m = re.match(patt314, "3.14") # ASUUE .-
>>> if m is not None: m.group()

1.38 fEFMNE ([ D

AT VELRT 8 T [er][23][dp][02],  BA K EATTE r2d2|c3po Z (I ZE 5] . I T A7~ 514 i
XFF- r2d2|c3po FIFR #11Ks b [er][23][dp] [02] B A ™ 4

>>> m = re.match("[cr][23]1[dp][02]", "c3po")# LA "c3po”
>>> if m is not None: m.group()

"c3po”

>>> m = re.match("[cr][23]1[dp][02]", "c2do")# LAl "c2do”
>>> if m is not None: m.group()

"c2do*

>>> m = re.match("r2d2|c3po", "c2do")# AL "c2do”

>>> if m is not None: m.group()

>>> m = re.match("r2d2|c3po", "r2d2")# LR "r2d2"
>>> if m is not None: m.group()

"r2d2*
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1.39 EE. HBHRFHFULTE

TNk Qb g i WS DL LG R IR AP O . BRI s AR I, DL A H

[ 455 X6f V e AR Q) & 5B 2 AT 70 AN SR BUERAE o FRAT T 25— 5% T 17 8 v - R A ik F)
IEMFRTER (w+@\wH.com) . BVFFRATARZE LD LI A IR I 2 U S Vi 58 22 SR
N T A FT AR I ENLARRS R, 1 www.xxx.com, AXAX Fe¥F xxx.com {E A4, 200
BBEA T IENZRER . AT FRRENAL RN, FEOE—MREARILE EN4 (FHER
FEAMIRD, A 7 "BAERPREOR IZRE A IR RS — K, SRR T IR 5,
38\ A 1) TR DU AR B 2 1 ) TRk = s \Ww+@ (W) \w-H.come M T )7 B R,
2L oV com | THIA — D EEE ISR

>>> patt = "\w+@Q\w+\.)?\w+\.com”

>>> re.match(patt, "nobody@xxx.com®).group()

"nobody@xxx.com*®

>>> re.match(patt, "nobody@www.xxx.com®).group()
"nobody@www . Xxxx .com*”

TR, HRCI BRI — B %], RVHEREE N IE T3 TR R
AL, B 27 BON “f D \WwH@ (W) *\w+H.com .
>>> patt = "\w+@(Q\w+\.)*\w+\.com"

>>> re.match(patt, "nobody@www.xxx.yyy.zzz._.com").group()
"nobody@www . XXX .yyy.zzz.com"

B, FATLAEGRIN—A “Gasrm w7, B 7 B8 75 I ASREDL RS2 A 1
HEPF IR ) A R B AT . BRI RGA AN BEVL AL 1A W xxx-yyy.com [4sk 44 B4 156 A R 5
T\W AR R4 o

AT IR A 45 S RUL AN GR A7 T4, DME TR 2203, MAS A E — A IEN Rk
AILACZ S5, AE— A 7Ry B FEh gm bR AT 47 o SRRTIRRR A R I — A g 5
AR RAE AR A \w+-\d+, & 155 70 B 1 7 B P A5 e A 2R, B8 T e
IIN— TR E— S RN R IE . (\Ww)-(\d+) R 58 BaX T TAE . R IR VIERRAS 1 IE
AR A AT 0L

>>> m = re.match("\w\w\w-\d\d\d*", "abc-123%)
>>> if m is not None: m.group()

"abc-123"

>>> m = re.match("\w\w\w-\d\d\d*", "abc-xyz")
>>> if m is not None: m.group()

>>>
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FE LT AR, QU T AN IR SRR 3 NP BT A H R TR E 3 4
BT 5478 . ] abe-123 MBiZIENIZRIL 3, KA RIEMI 4R, HZMH abe-xyz WA
AE. BUE, RHEEC R el IR NERIAS, %I WERGA AR SR Iy BT 777 5 A1 5L
o WINFR, TEESEIAE] group()JiE YT IR ARSI T 4Bl & groups() 77 ik EAREX —
MELE T VL 54 T

>>> m = re.match(C" Q(\w\w\w)-(Q\d\d\d)*", "abc-123%)

>>> m_group() # SEREDLRD
"abc-123"

>>> m.group(1) # T4 1
"abc*

>>> m.group(2) # T4 2
"123*

>>> m_groups() # A

(*abc”, "123%)
DA _EJEAS N 25 0] DL, group()id T DA 75 =0 s BT O VLR 3643, (HBRE A 3K
S ANUCRC I F4L. AT LAMEH groups() 77 v RS — AN 5 BT VLR F 7457 5 ) oo 4
WN A= AR RG], ZonBlER T AR, 1208 BN F 52515 5 Iy i

>>> m = re.match("ab®, "ab") # WHTH
>>> m_group() # STEEILR
“ab*

>>> m.groups() # T4
O

>>>

>>> m = re.match("(ab)", "ab") # —ATH
>>> m_group() # SEHEILE
“ab*

>>> m.group(l) #TH 1
“ab*

>>> m.groups() # AT
(Cab*,)

>>>

>>> m = re.match("(a)(b)", "ab") # WATH
>>> m_group() # STEEILR
“ab*

>>> m.group(l) #TH 1
“ar

>>> m_group(2) # T4 2
.

>>> m.groupsQ) # ETH
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Ca™. b

>>>

>>> m = re.match("(a(b))",

>>> m.group()
*ab"

>>> m.group(l)
*ab"

>>> m.group(2)
b

>>> m.groups()
(ab*, "b%)

00 O 0O Linuxd O www.linuxidc.com 0O 0O 0O O

rab”) # AT

# SEHEILRC

#TH 1

# 1A 2

# e T4

1.3.10 MEECFFFRAVERMEERE UL BIFiaF

IR R F Y R R B IR WIRIE RIRAEAT . 23R AT B 2 H T Ros R i A UL
e, P79 match() s 74 th T aa A B AT VLR .

>>> m = re.search("~The", "The end.") # AT
>>> if m is not None: m.group()

"The*®

>>> m = re.search("~The", “"end. The") # AMERNLE
>>> if m is not None: m.group()

>>> m = re.search(r*\bthe", "bite the dog") # frii%
>>> if m is not None: m.group()

“the"

>>> m = re.search(r*\bthe", "bitethe dog") # HIIRH
>>> if m is not None: m.group()

>>> m = re.search(r"\Bthe", "bitethe dog") # KAUR
>>> if m is not None: m.group()

"the"

B R B AL B S 4G A H o VR TT BR AR A AN B R B 43 A% O B 7 “ Python
W R IE T AT R R (Using Python raw strings), BLIIHE 3 776 S AT R R . @
LT, EENRE A A BG4 8 R E =

LI R = H AR 4 A re BEIHRREORIE W Rk ot G077 findall(). sub(). subn()A!

split()
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1.3.11 f£H findall)#n finditer) &KX B— X B E

findall() &) 745 5 AN IE R IA AR M AEE S HBUE . X5 search()7EHAT
FRPRAE RIS, H 5 match()f search() IR A2 b 7E T, findall() i /iR [l — A% .
5 findall (A KBTI IS, SR —A5R, FURICRED, SIS0 EHTE K
THIUCRCEB5y N )45 42 tH BB HESD o

>>> re.findall("car®, "car"®)

[“car®]

>>> re.findall("car®, "scary")

[“car™]

>>> re.findall("car”, "carry the barcardi to the car"®)
[“car®, "car®, "car"]

FLAE— DR AR AR P REE R, mHRXRERAE N, By T4 ove A
FAAN IE M 3k A b B s 5 2R —FPpL, B DT AE — A 52 8 LR S5 A R i — 3543 (il
X5, B 5e8 i IRk i — 35 (Bl & AR,

b T A RIICER, 494N FAUCRR i1 findall (38 5 (055 BAIF b e — 52 X T
ZAMIIHIVLES, B TAILECZ IR B — oAb s —JsoER, mHENeH Al
HO R — A EIIHIULEC) 245 RANRPHITER . ZERT WA AT RESE — T ARk & Nk =K, fH
TN RAR IR ) 1 — e AR BB, TR R 2 R s

finditer() B 22 £ Python 2.2 MiAH IR INIEIK I, X2 —A5 findall() s 2R BME 2 1Y
B NAFHIARAE . P 2 8] LA R AN A A8 A o B TRl B 22 57 (AR B AN RT3k ] ) — AN IAAR
WILRHNR) T, FREFILE AT AL, finditer()ZETLECN Pk W R 2 fEfRA
FAF RPN R 2 TR 22531 o

>>> s = "This and that.*

>>> re.findall(r*(th\w+) and (th\w+)*", s, re.l)

[("This", "that")]

>>> re.finditer(r*(th\w+) and (th\w+)*", s,
re.1).next()-groups()

("This®, "that")

>>> re.finditer(r*(th\w+) and (th\w+)*", s,
re.1)._next()-group(l)

"This"”

>>> re.finditer(r"(th\w+) and (th\w+)", s,
re.1).next().group(2)

"that”

>>> [g.groups() for g in re_finditer(r"(th\w+) and (th\w+)",
s, re.1)]

[C"This®, "that")]
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FE N 7R B, BATREAE AT R b AT BN 7 4L 2 B LR

>>> re.findall(r*(th\w+)", s, re.l)
[*This", "that"]

>>> it = re.finditer(r"(th\w+)*, s, re.l)
>>> g = it.next()

>>> g.groupsQ)

("This",)

>>> g.group(l)

"This*®

>>> g = it.next()

>>> g.groupsQ)

("that",)

>>> g.group(l)

"that”

>>> [g.group(l) for g in re_finditer(r*(th\w+)", s, re.1)]
[*This®, "that"]

R, EA finditer() pR AT LI BT A LA TAEHS S 7EIRIUE ff i SR UTHAC findall () -
5B > 5 match()F1 search()Z44Lk, findall() A1 finditer() 75 i 1 iR A 32 35 T % /) pos 1 endpos
ZH, XWASEE TG BT I RIA R, X 5ARE 2 ATRE S Friid i 2R

1.3.12 f#H sub()#1 subn()iE R 5&#

AW REY T T L Z A e hhE: sub() A subn(). P& JLF—FE, #BRK R
5 B BT TG I D) 8 3 )30 20 IR AT SR X ) B 46 o FH SR 5 6 RO 50 208 2 — N4
HEWATRER — AN RE, X RBOR B — R B A5 5 . subn()F1 sub()—#¥, {H subn()
HIR Bl —ANFRB RS, B 5 75 AR R B s S By — i e — MIE A
JCER M TCAIR [

>>> re.sub("X", "Mr. Smith", "attn: X\n\nDear X,\n")
"attn: Mr. Smith\012\012Dear Mr. Smith,\012"

>>>

>>> re.subn("X", "Mr. Smith", "attn: X\n\nDear X,\n")
("attn: Mr. Smith\012\012Dear Mr. Smith,\012", 2)

>>>

>>> print re.sub("X", "Mr. Smith®, "attn: X\n\nDear X,\n")
attn: Mr. Smith

Dear Mr. Smith,

>>> re.sub("[ae]", "X*, "abcdef*)
*XbcdXf*

>>> re.subn("[ae]", "X", "abcdef")
("XbcdXf", 2)
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RO VFE], 3 FHUCECG 1) group O JEBR T RERH H UTHC 43 41 4% 5 41, 38 m] LA FHN,
Hbh N BEBHFFHBERSARS . Tl pE AU Rk 22 i H IR R %
MM/DD/YY{, Y'Y} S 4 g oA B 5K 3 FH 1% =X DDIMMIY YL, Y Y}

>>> re.sub(r"(\d{1,2})/(\d{1,2})/(\d{2}\d{4})",
r\2/\1/\3", "2/20/91%) # Yes, Python is...

*20/2/91"

>>> re.sub(r®(\d{1,2})/(\d{1,2})/(\d{2}[\d{4})",

; r\2/\1/\3", "2/20/1991") # ... 20+ years old!
*20/2/1991"

1.3.13 7#EIREER _LFER split) D FR=FFF =

re ASEHURTIE Wik R G O7E split()nd T ARXS B4 5 1) TAE )7 R KA, (Ht Y
SEN AN EE AR AL, AT ENRE RS R a, TR R R
— LIS T W RARARE BRI A LA o #)AF ER, haT BUB I max SH0E
—/ME ER) RIBE Ao EIE.

W45 78 50 B RS 2 A8 FHRR IR 7 5ok L IC 2 B AL IE N Rk, B4 resplit() 5
str.splitQ ) TAE 7 XAHFE, W FArR CGETHR555ED.

>>> re.split(":", "strl:str2:str3)
["strl®, "str2®, "str3"]

KA AR iR —NEE R, i, — AT Web sh A CELT
Google 2¢# Yahoo! Maps) F W BLfENT2S, ZANMISLEL? B 75 B4 AR TR 44, BB
mIN L ZIP §fidh, 82 =35 [RINH N ? 15k 75 B P A AN R 38 44 i 4 1) B 5 K A B 7
X, BfEwr,

>>> import re
>>> DATA = (
"Mountain View, CA 94040°,
"Sunnyvale, CA",
"Los Altos, 94023¢,
"Cupertino 95014*,
. "Palo Alto CA",
---)
>>> for datum in DATA:

print re_split(", |(?= (2:\d{5}|[A-Z1{2})) ", datum)

[*Mountain View", "CA", "940407]
[*Sunnyvale®, "CA"]

["Los Altos®, "94023"]
[“Cupertino®, "95014"]

["Palo Alto", "CAT]
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RN A S AR AL R split TEA)EETE S E TR . X
e P IENFRA, TSI E MR IS — A N —/ NI AT RS . 7E5 @)
FOCH, JEEIXEEUL: GRS REIRE AN (ZIP gnfD) sE PN KRS 7 RE (GEEBRINSE
5) ZJa, tH split iIRA) A EREA M. IXat R VFERAT I T 44 R B 254K

BT, ZAU R —ANME R IE N RIAS, v LATE ST A A5 B R A
LR o ZIEMRIERFFAREAL NS FIM 2 5E N4 4P, Arigtbhb, M4ifd. ZIP+4
(9 i ZIP gt ) B 22N SR N A (BRE TE AR BRI 25 R MO o XA R 18 re.split()
BEs SZEN str.split() /S AE SI A — AN a7 5 [ T SE 4]

BATRINIE IS, K M IE Nk split BRI 58 KRS b akas: AR, G —&
FEGmiD I AR IR B Gad i) TR . WA FAF R split 77E B & WL, A 7 Z LI N
AT 2% I HL R 1 BE 1R 1E ) 3Rk 5

1.3.14 ¥EBFS

Python HJIEM A SR KRBT BT S iR —EEEENTHR—RNE, KRGk
A~ H 7R B
HWIEAEH (Pilmsux) RAUEI, AT DU A IR 308 5C LR R 2 — N aE 2 A5
i, AN IEE compile() B # HAth re B k%, T A —L4{d ] re.l/IGNORECASE 1)/~ 4,
BUE— A RBILE re. MIMULTILINE SEBLZ AT IR & -
>>> re.findall(r*(?i)yes”, "yes? Yes. YES!II®)
[“yes®, "Yes", "YES"]
>>> re.findall(r*(?i)th\w+", "The quickest way is through this
tunnel.”)
[*The", "through®, "this"]
>>> re.findall(r* im)(“th[\w J+)*, """
.. This line is the first,
. another line,
. that line, it"s the best
""" )

[*This line is the first", "that line"]
FERT AR, BRI KANER). fERJa—Dafld, B “2477, 6k
FE HARTAT 8 P SEs AT R, AR B TR B N AR, JEE, U 20 1 S
“the”, PUNEADFAMBUESBRTE.
N1 BR A re.SIDOTALL. Zhsic &M S5 () BEWHIRE R\ 155 (e HalH
T 2ORER 7\n Z AN A4

>>> re.findall(r*th.+", ="
.. The Ffirst line
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. the second line
. the third line
)
[“the second line®, "the third line"]
>>> re.findall(r*(?s)th.+", ***
. The first line
. the second line
. the third line
)
[“the second line\nthe third line\n"]

re. X/VERBOSE ARiCARH Al ; i%bnic SLVF A - @ i # ] £ 1= A A0 Al 2 4 (B
TAE AT IR B AR R SO ORI 5 B IEZRGA . Bhah, B RIS
WA A F—NERRRL, R EENIAE D R SO 7728

>>> re.search(r"""(?x)
\(Q\dBHN) # X5

[1 # AR
QAd{3H) # A%
- # BELZ

.- A\d{4}H) # BT
... """, "(800) 555-1212").groups()
("800", "555%, "1212%)

(2 )RR AT WA, TR ER o IR RIE AT 4L, (HR AR
FZ WA TR SRR R EE N . AR S Ja K IE A 2 RILER, X5
MARE AR .

>>> re.findall(r"http: 7/ \w+\.)*Q\w+\.com) ",
"http://google.com http://www.google.com http://
code.google.com®)
["google.com™, "google.com®, "google.com"]
>>> re.search(r"\((?P<areacode>\d{3})\) (?P<prefix>\d{3})-(?:\d{4})",
"(800) 555-1212%).groupdict()
{"areacode": "800", "prefix": "555"}

B AT AR — R (?P<name>) 1 (?P=name)fF 5 . i il fd H— % FRbr
RAFIMAS R 1 IR IS N R 8 8y R ORAF VLT, R By SR R A7 VL &5
S FAT AT B A A2 LN SRS R - R B, T RUE A AU 7 \g<name>
kAR EAN].

>>> re.sub(r*\((?P<areacode>\d{3})\) (?P<prefix>\d{3})-(?:\d{4})",

"(\g<areacode>) \g<prefix>-xxxx", "(800) 555-1212%)
"(800) 555-xxxx*
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TG &, AT RALE — AN R B0 DR 0 0 s B R, T AN B )5 FRORAE. CREADD
IR IE AP fa e A R AR i, fEA R B, (BOE Lh 35 S0 — 25 s ih 565 (1
k. W FRON— A HWE BRSO, SR EERE — AN IERE R (2x), AR AR
RIVF 5 i

>>> bool(re.match(r*\((?P<areacode>\d{3})\) (?P<prefix>\d{3})-
(?P<number>\d{4}) (?P=areacode)-(?P=prefix)-(?P=number)
1(?P=areacode) (?P=prefix) (?P=number) ",

"(800) 555-1212 800-555-1212 18005551212%))

True
>>> bool (re.match(r®""(?x)

# match (800) 555-1212, save areacode, prefix, no.
\((?P<areacode>\d{3})\)[ J(?P<prefix>\d{3})-(?P<number>\d{4})

# space

L]

# match 800-555-1212
(?P=areacode)-(?P=prefix)-(?P=number)

# space

L1

# match 18005551212
1(?P=areacode) (?P=prefix) (?P=number)

. """, "(800) 555-1212 800-555-1212 18005551212%))
True

EHLMER (2=..) M1 QL) SE B R S — AN RIRLILED, AN bR A
FIXEeF /o . Qg R EMATRE S, EE A MATIMEE . 765 R, AT
HIGOR “van Rossum” [N 44 F @M, T— MR, iEIRATZEE L “noreply” B3
“postmaster” Hk ) e-mail Hidi.

B =AMREG F B TR findall() AT finditer() i X 51 s B AT 14d i 2 kA 2 — M FH AR ]
BRI A T e-mail #hilibF)FR (FE—AE 5 Tdian ik, @ 2k @i el %
ENIEEPIE DR

>>> re.findall(r"\w+(?= van Rossum)*,

Guido van Rossum
Tim Peters
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Alex Martelli
Just van Rossum
Raymond Hettinger
UL
[*Guido®, "Just"]
>>> re.findall(r* (?m)™\s+(?!noreply|postmaster) (\w+) ",

sales@phptr.com
postmaster@phptr.com
eng@phptr.com
noreply@phptr.com
admin@phptr.com
o)
["sales®, "eng®, "admin®]
>>> ["%s@aw.com®™ % e.group(l) for e in \
re_finditer(r*(?m)™\s+(?!noreply]postmaster) (\w+)",

sales@phptr.com
postmaster@phptr.com
eng@phptr.com
noreply@phptr.com
admin@phptr.com

"1

[“sales@aw.com®, “eng@aw.com®, “admin@aw.com®]
E}:*/\ﬂ—“WJ@?TﬁFﬁ/T\ﬁ:E)”J?%liﬂIT_E@ﬂ e BATIA 75— DR T, B
A EFRE “x” A “y”, AU AU AR BLXAE IR E 47 5. BRI 57 5 b 20—
A REHERAE 51— /l\?o Bt il vt, RARERIN AP AHFE 78 Ead “x” A
(43 ” g *H&

>>> pool(re.search(r*(?: Q) 1ly)CQyIxX)", "xyT))
True

>>> pool(re.search(r*(?: Q) 1y)CQyIx)", "xx))
False

1.3.15 Z:Im

AL 2% T 1B W R IE AR R F /P AR R ASCIH 775 2 (R 1 22 S R B RE . 3RAT)
A DM N SRR — N RATF, AERFRATT AT LA FND 75 I I 3R0A 20 SRR UL A 5N 407

WMERE R Z R T ASCH FIENEFRIASS, #ies AR, B T iz o s,
A Python 1R UG- 77F 5 R IBE G 7= A A . o3 — /NS 8 \w ANW R 7 FF R TR
I 2% re.L/LOCALE #1 Unicode (re.U/UNICODE) ¥rid Frsthi
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IR (6 Python ISR

BT AR AT 0 — 2L T ) o LA R4S A a9 1RR . B R GA XA TR R R4S T
BHAEBRKOH S, REFAT ASCI F45F BN F A X HFRF H AT R, A
—ANFHRAE T, \b AT ASCIH F 4698 A4F, 122 \b ) B 2 — AN B FA K A4 204 5,
R Ef—ARE R, T ENEARXGFEDS, FERAMND A FHE N LR
RRFANBIAE, hEBEFHE T AN —MRALIELRA K, A b,

AR AT, HA R R AT B FIA RS HFRTA, R LARZ] Ln
. &A1 4 Core Python Programming 3.4 Core Python Language Fundamentals #9 Sequence
FRINRBT RETHE, HLZRETHETART (LZFANT) FoRFENLE
XE&RLETREG AT, FELE, /2% Python 24 [ & RBLQEIANF ik, U RWEF
Fr o R SEN KA X,

$0F BT 69— 2 = ) ) T LA B A A \D Ae B 0 R GE K\ Z ) 69 £ 7, CA1H 918 .
BT R T %,

>>> m = re.match("\bblow", “"blow") # backspace. no match
>>> if m: m.group()

>>> m = re.match("\\bblow", “blow") # escaped\, now it works
>>> if m: m.group()

“blow®
>>> m = re.match(r*\bblow", "blow") # use raw string instead
>>> if m: m.group()

"blow”
1 H T AL B ARAL R RA TN R GA X P42 ANd Fi AR R 4b 44 & i - A8 5| 9 4], X
SR A ASCI I 48 6945 5R 545, PRV BN &k X 64k R4 p A2k b4,

1.4 —LFNMZRIAR R4

N A L Python 1E N FRIA AR BIARAS, B AEIRATEREIE LR IR . a0 R
fizn, LLPOSIX (UNIX XUA&HAE 248, 40 Linux. Mac OS X 25) 1] who 2 1% i il
Zam A A XM ASTHPER.

$ who
wesley console Jun 20 20:33
wesley pts/9 Jun 22 01:38 (192.168.0.6)

wesley pts/1 Jun 20 20:33 (:0.0)
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wesley pts/2 Jun 20 20:33 (:0.0)
wesley pts/4 Jun 20 20:33 (:0.0)
wesley pts/3 Jun 20 20:33 (:0.0)
wesley pts/5 Jun 20 20:33 (:0.0)
wesley pts/6 Jun 20 20:33 (:0.0)
wesley pts/7 Jun 20 20:33 (:0.0)
wesley pts/8 Jun 20 20:33 (:0.0)

A RERRA T EAR A — S P B SR 5 B, WS R4 FPBRNAmER B30
I () At 2. FERTTI R B A strsplitO) 700N m sl PR AL 1) 25 7 BE AN A
—H. H— AR A B S B R H . B AR R 2 R A8, AT R AR B A X
SIS

B RELIERRE W “HBIWAEE 2T A7 R, Xl R R A
TARE 2 58 e ARER,  FRATTRT A A T )38 A 2\s\s+, 128 X0 i JE 2 D AA A BA
AR

NTH AR — A4 rewho.py FIRET, IZFEFEREL who Ay & 14, SRR B K1 2 K
HHE BAF A —1~ 440 whoadat.txt FI3CAEZ Hr . rewho.py A S A 40 S Fios :

import re
T = open(“whodata.txt", "r*")
for eachLine in f:
print re.split(r"\s\s+", eachLine)
f.close()
RS [FEREAE A JE MG AT CRRTRE “r” B “RY B SIS D, FEANZ
N T G SCRFIR AR AT, I\, TR IR R R IE AR s 0 TR S
R RN R IE AR, 58 vl ReAy IR A B EAT ], B, 8 o Z0UAE Wi TR b U
LR FFEN 24,
BULE K AT who 74, 17750t 3] whodata.txt S0/ 1, 4R JE1H A rewho.py BE&E 4558 .

$ who > whodata.txt

$ rewho.py

[“"wesley®, “console”, "Jun 20 20:33\012"]
["wesley", "pts/9", "Jun 22 01:38\011(192.168.0.6)\012"]
[“"wesley®, "pts/1", "Jun 20 20:33\011(:0.0)\012"]
[“wesley®, "pts/2®, "Jun 20 20:33\011(:0.0)\012"]
[“wesley®, "pts/4®, "Jun 20 20:33\011(:0.0)\012"]
[“wesley®, "pts/3", "Jun 20 20:33\011(:0.0)\012"]
[“"wesley®, "pts/5", "Jun 20 20:33\011(:0.0)\012"]
[“"wesley", "pts/6", "Jun 20 20:33\011(:0.0)\012"]
[“"wesley", "pts/7", "Jun 20 20:33\011(:0.0)\012"]
["wesley®, "pts/8", "Jun 20 20:33\011(:0.0)\012"]
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KRAEFEFM—RER. B, RATIEBAHERSF (ASCHN\0LL) 1E A% H I —
oy (AT RER R RBZ £ DI ZE B R, RJ5 A RERATIFA BB A 2R 17\n (ASCIN\012)
TERRE— TR . AT RS X 2L ), SR 5 8 o — 2 oot Sk 32 v B2 1) 1
.

B, BUMTERIA A ERIZAT who fiy T AR IEAMT, 48 54440 /£ X\ whodata.txt S,
RT3 G O A AR P 2 R B PR A o BEAEAZAR T O AR, 752 A os.popen()
fird . ) os.popen()fir 2 IAE C 44 subprocess BEHL T & e, (H'EERGAEM, 1 H AR
SR R re.split() I Zh g .

EEREIANN (A strrstrip()), AEHRINEANRRFRRE, HTAE resplit()sr
WEAT o 70 1-1 JE R e 24 1) rewho.py JBIASZE Python 2 Hr (KRR A o

=l 1-1 4% POSIX B who &t (rewho.py)
A who #r4, S IEIE AN F B R A A4 BN AR TN o
#!/usr/bin/env python

import os
import re

f = os.popen('who', 'r'")
for eachLine 1in f:
print re.split(r'\s\s+|\t"', eachLine.rstrip())

1
2
3
4
5
6
7
8
9 f.close()

il 1-2 7R rewho3.py, X A& Python 3 iR A% . Al Python 2 R A ) 32 22 22 75 T print()
PRE (EiE Rk, X —HATRY T Python 2 M1 3 {558 X 5. with iE %) 7E Python 2.5
i R AR I R ), 7E Python 2.6 A RS2 (1R X SCRE, 118 A1) F T #R 4 35 S8 i) 22 (0 %
F 5L

=5 1-2 rewho.py BIZEY Python 3 iigA& (rewho3.py)

% rewho.py [ Python 3 A izl printQEREEH 7 print iE6). 44 with 56 (W
Python 2.5 kA HD K, icfk, Ffile (Python 2) 2% io (Python 3) W& LT CEMERLH
ZfA f.close().

#!/usr/bin/env python

for eachLine 1in f:
print(re.split(r'\s\s+|\t', eachLine.strip()))

1

2

3 import os

4  dimport re

5

6 with os.popen('who', 'r') as f:
7

8
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A with 56, $iA LT SCEES N RABRE G T 0T with AR ETR
VEHEMELZER, 2% Core Python Pragramming (% Core Pythom Language
Fundamentals 71 ] “Errors and Exceptions” %15, id4E, BANAA (rewho.py Bi# rewho3.py)
H ) who 1T 21X BEAE POSIX Z 4t H i, B ETT LA7E Windows 548 11T HHLH A Cygwin.
X T84T Microsoft Windows [~ N FERG, 7T LS tasklist iy 4>, (HI35 0 75 2L — AN A sk
FIVREE . AR ARE M E T, BE—MUT that a2 R H .

7~ 1-3 ¥4 rewho.py A1 rewho3.py & 34 rewhoU.py, iZ4FREIE SO “ I8 A rewho ™.
LT RENEAE Python 2 A1 3 [AfARERS Nig4T . FRAIK I IE8E 4 F print 8038 print(), J7ik2
i —ME 2.x A1 3.x WA HERAFAE I B DI RE AT 2k £ distutils.log.warn(). X2 —14
B RF R A, R R R sk, iR ES AR B AR, RS
W EAZMATR IR TR, B a4 printf().

PATHAEBLAE FH with 15 5] Xl RE 5L 75 2 22 /D8 A Python 2.6 [lRRAKIZAT IR .
XIEAHY . 2 BIHREIRE, 78 2.5 BA A with 5 A2 06 PR 0 o 1l 2 vk 2 0 SRABELAE Python
25 A, MTEESANGSMIIER): from _ future_ import with_statement. 1551
PG 2.4 B 2 MIRA, BRAEfE XA import i54), 3 B Fuig i re] 1-1 A kLT
XBARS

~fil 1-3  rewho.py BIZARIBAMA (rewhoU.py)

ZMAIZITE Python 2 F1 3 R, il — /MR HRAE print B print QB ZHAEE S M
Python 2.5 JF4E5I AN with i54).

#!/usr/bin/env python

1

2

3 import os

4  from distutils.log import warn as printf

5 dimport re

6

7 with os.popen('who', 'r') as f:

8 for eachLine 1in f:

9 printf(re.split(r'\s\s+|\t', eachLine.strip())

rewhoU.py (811 A& — N R o] B 2 38 FH A (K 7= 51, J20Rs 346 B 34T 138 S Python 2
AN 3[R 257 9 AN AR AR e A
5 P 5 32 O AP R S AT X S JAAS P AR T — AR A B IERA . T i

$ rewho.py

[“"wesley®, “console®, "Feb 22 14:12"]

[“"wesley®, "ttys000", "Feb 22 14:18"]

[“"wesley", "ttys001", "Feb 22 14:49"]

["wesley®, "ttys002", "Feb 25 00:13", "(192.168.0.20)"]
[“wesley®, "ttys003", "Feb 24 23:49", "(192.168.0.20)"]
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FEREAE RIS, ZHTH/NTIA 45 re.split() 8 2t v] LA AT 26 1 flage 4k,
1E Windows 115281 7] LLd A tasklist #7418 who K5 2RI S5 R . LRI E R %
i A g H 45 R

C:\WINDOWS\system32>tasklist

Image Name PID Session Name Session# Mem Usage
System ldle Process 0 Console 0 28 K
System 4 Console 0 240 K
smss.exe 708 Console 0 420 K
CSrss.exe 764 Console 0 4,876 K
winlogon.exe 788 Console 0 3,268 K
services.exe 836 Console 0 3,932 K

ATLAER], i ASAFET who dr &4 E R, ERS GRS, BT CURT PAZE R BT
()5 % E—ANEE AT AR EHAT resplit() (HAREAT 2451 1) 80D

] Ay A G R R — NS B, 1 EIRAT (R B T A oy & 4L B
FE—i2e X T AAERIE A XA 8, BATEFRBEZ “NNN K”, H9 NNN 2 HAE
B/, K RBRTFN. RAEA B IX AR E s &, Nk, RFosmErs—14
THRE, XTIE?

AN, BEEXFEM . EE, 32 ID (PID) MILELMINUAL H— D2 AR . Xt E
R U D — AN AR, PID MG AR & E—R/E NG R . WREHZ
R —AMEIAS, Eay 44 E0N retasklist.py, 245 K who fir &£ A tasklist /nh (/nh JE 0K 25 2%
BrEE—FIHIARED, FEEH—Ms\s+IENFRIAR, HBA 2R s % .

Z:\corepython\chl>python retasklist.py

71

[*System Idle Process®, "0 Console®, "0", "28 K"]
[*System®, "4 Console®, "0", "240 K"]
["smss.exe®, "708 Console", "0", "420 K"]
["csrss.exe®, "764 Console®, "0", "5,028 K]
["winlogon.exe®, "788 Console", "0", "3,284 K"]
["services.exe", "836 Console”, "0", "3,924 K"]

SR, SERATRE & AR A A AEE 545 8 ORAAE S, (B AZ R PID A
SVEARRIAE— . PRI FRATAS AT split p&%, 1 Hoadd =N LR s . 3k
ATATLURFESEL, SRS IERR 1R g, UMM 2 vk s =6l 1-4 SR
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Linux2A#t (www.Linuxidc.com) 2006459 H 25 H 3 - 1@ Mk, Linux
WAE DR RN —F 32 JFE M LR — M/ 248, IDCHE B i diE H
L», LinuxIDCHEAZ & T Linux R EE Fr 0

Linux /A 2 B FILINUX R GE 1T NS, S R AR fefLinux %, BLFE
Linux. Ubuntu. Fedora. RedHat. ZLjELinux. LinuxZF2. LinuxiliiE.
SUSE Linux. Android. Oracle. Hadoop. CentOS. MySQL. Apache.
Nginx. Tomcat. Python. Java. Ci&&. OpenStack. £EREEEHIAR.

Linux2#t (LinuxIDC.com) W& | — 52 7 Linux & 82 H .

Linux24t ssmink: www. linuxidc.com i T ®uk:
www.linuxidc.net

5. Ubuntu £ Fedora £/ Android £/ Oracle £/ Hadoop
%@ RedHat £ SUSE L/ 4 j% Linux L& CentOS % i

A Linuxai
o =

www.Linuxidc.com

Linux A#EAARS: linuxide com

linuxidc_com
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Python 2 kAR retasklist.py & 2R A

~fi 1-4 4L¥E DOS IMET tasklist 9 S aYMIE (retasklist.py)

X B EA A — A IE N A RA Findal EQ K@ DOS 3145 T tasklist A i, (ER AU SR B4 1)
. KZMABES Python 31, {ULFHEES printQEHL.

1 #!/usr/bin/env python

import os
import re

3

4

5

6 f = os.popen('tasklist /nh', 'r')

7  for eachLine in f:

8 print re.findall(

9 r' (Ow.J+02: D 149N s\s+(\d+) \w\s\s+\d+\s\s+([\d, ]+ K) ",
10 eachLine.rstrip())

11 f.close()

INRIBATIRAN A, AURERZINE (O A% .

Z:\corepython\chl>python retasklist.py
]

[("System Idle Process®, "0°, "28 K")]
[("System®™, "4", "240 K")]
[("smss.exe®, "708%, "420 K")]
[("csrss.exe®, "764%, "5,016 K®)]
[("winlogon.exe®, "788", "3,284 K")]
[("services.exe", "836", "3,932 K")]

AREL A IE WA FOR A3 A B0 5 M A5 ef, O B EE AT 0 A
PRy MR PID, LA Zdn & A AR/ e I BIAS (] DL AEAS B AP A 24 E’JEUI'J
Rk R L Rk

AR, AN R SEBL AR A R A ot . SEPs b, BAT AT REAE AL B AR
TR HE DRAF NBE 2, {3 A5 21 A Byt RO R 2B AR R 4%

1.5 BEKMIENRIEX TG

TATIAERE D BT — NIRRT, & DA 5 20l E R IA SO R 7 R . Bk
e LR AR S TR EREA LA (R KRB S . 7= 1-5 @7 | gendata.py, iX
se— MNERRBIEEPIIA . R ZRET FUE W A B 2R i) 2 R A R BRI, (2
s Z b nT DUR 25 5 3 5 1) B A
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=l 1-5 ATFEMRIERNEINEIEERSE (gendata.py)

A IE N FE 5 ) BIEREN LR, SRS SR B . ORI AR PR F Python 3, XFRZH
printiEABHECAEREL K xrangeQ REEECN range ), BLIK sys.maxint BECN sys.maxsize.

#!/usr/bin/env python

1

2

3 from random import randrange, choice

4  from string import ascii_lowercase as lc

5 from sys import maxint

6 from time import ctime

7

8 tlds = ('com', 'edu', 'net', 'org', 'gov')

9

10 for i 1in xrange(randrange(5, 11)):

11 dtint = randrange(maxint) # pick date

12 dtstr = ctime(dtint) # date string

13 1len = randrange(4, 8) # login is shorter
14 Togin = ''.join(choice(lc) for j in range(11en))
15 dlen = randrange(llen, 13) # domain 1is Tlonger

16 dom = "'.join(choice(lc) for j in xrange(dlen))

17 print "%s::%s@%s.%s::%d-%d-%d' % (dtstr, login,

18 dom, choice(tlds), dtint, 1len, dlen)

AL A =P BT, BN E S E8#E XX E 5. £ rBUek
HL (32 i) HH, ZHER o — N H . T — AT Bo — MR B BT SR
R —NFEBOE N REL ) pRRRESLE.

IBATIR B, FATR IR LU it (B K & MR AR B2 ), IR 80 A2 AN H 3 47

A redata.txt 3Cf4 .

Thu Jul 22 19:21:19 2004::
Sun Jul 13 22:42:11 2008:
Sat May 5 16:36:23 1990:
Thu Feb 15 17:46:04 2007:
Thu Jun 26 19:08:59 2036:
Tue Apr 10 01:04:45 2012:

izsp@dicqdhytvhv.edu: :1090549279-4-11

:zgeu@dxaibjgkniy.com::1216014131-4-11
:fclihw@alwdbzpsdg.edu: :641950583-6-10
cuzifzf@dpyivihw.gov::1171590364-6-8
sugxfugt@jkhughs.net: :2098145339-7-7
:zkwag@rpxwmtikse.com: :1334045085-5-10

B B AT RE S AR R, (BRI 2 IR MR IA A B A 25 ) o R 22512
TR, BATR Sl IE WA SRR F I LR,  DUOA R RN T RENE.

BITRERE

% 1~647

TERBI A, FEMEH 2 A, T2 MERE, RERAT/N O 3 Kbk 5
from-import & &) (4N, 1R 5 AW — A e gk B BN, DI AT e S B H BT b e 45)),
FATIE SRR IX AL P A SN BN, RIS L T A @, DA 4 &

(RAMELES
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% 84T

tlds & —H @I AL, AT BRI R TR RER, ki aT DA R BEALIE H— A

% 10~12 47

FHRIAT gendata.py, A EE 5 ATRIEE 10 47 Z A GRIEIASKT T TR 75 LA L B4
(3% 5t #544 F random.randrange() B $0) » X T4 17, IRATEBUT A WA HE (0~2%
[sys.maxint]) HHIBENLESL, SRS time.ctime() B ECEAZ BBy H 3. Python iR 4%
I AR 2 26T POSIX ITHENL—FF, PIFAREA M “epoch” Z4-[1F04L, epoch /&5 1970
1A 1 HAEMRBEAR R T R GnRIRATIERE—A 32 (iR, B4 ZREHCKG R~ M epoch F|
B OKATRERTTA] (BRI epoch J& 1 2% F0) 22 fa] A FEAN %o

% 13~16 4T

P MR E (B S B KN 4~T 747 (KA randrange(4, 8)). N T e
E—, F5ERNLIERE 4~7 NNE T8, A FRREANER L — A T45 5 - random.choice()
AL Ih et R 2 — A7, RIFRENZFSIF I —ANBEN TR . EiZaflh,
string.ascii_lowercase & FEER A 26 NN TR TFHIES .

FATYE Oy i P IR b ) F A K EAREZ T 12 N7, (HRBEDMEFR A —FF
Ko BB FRE, BANFRERAGEAN B E.

% 17~18 47

TZ AR 1) SRR o LR B A BEN LB N R AT . e R BRSNS R BT .
SRR IR S B R A @7 5 AR — AN EEVLE R S IR L H AT —
o fERARINE T )5, ATV TRRWIa N RN (HIATR D, a5
HRE SR ARG MK E, A X —NMEE TR

1.5.1 [EEFEHFEH

T JREEMIZRS], NIE N ZRk A0 58 b R LI R A RRCAS o« 053 78— A1 S O 2 P
H AR 2 T Rk 5, 12 P R 2 R BT R R R ST redatantxt (BE 8 i@ I 12 4T
gendata.py = BEHE ) . LRSI, R T B IR AL 2

e IENFRB BN P2 71, AT IRRIENRER, ATE SN re B, REH
redata.txt o () — AN BIAT IR S 47 B A B data. TR TR, IR ESIE AR BT FE R R 45 vh 5

FE T B o

>>> import re
>>> data = "Thu Feb 15 17:46:04 2007::uzifzf@dpyivihw.gov::1171590364-6-8"

FEEE— AP, FATR AU — AN IEMFRA ORI (U B S F redata.txt g
AT TR — B LR o AT PREAE A i 1 1 ik 5

“AMon|~Tue|*Wed | ~Thu| ~Fri | "Sat|Sun"
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oG T E AR DL 7 DA P R ATk (N7 IENE A IR .
AR BATRAZIENZFRGE S B B RE S, ORI BIZAE: “FAFERM 2L “Mon”,
“Tue”, ..., “Sat” 83 “Sun” F¥k.

BRI UL, IR P 977 3O H A R AL, BAT T AT BAE T — AN B AR
BT 5 o

"A(Mon]Tue|Wed|Thu|Fri|Sat]Sun)"

FAE TR RIS BB KPR T H AR KRR . X AERAT—
THIRRUE ) “ A7 MR SRR, ZRAFF A A5 . W T Es, fEXAM2
oS B IR MR A R, AT LA 40 5 ZOR U5 1] DG HE 745 5 o

>>> patt = "~(Mon|Tue|Wed|Thu]Fri]Sat]|Sun)*
>>> m = re.match(patt, data)

>>> m.group() # entire match
"Thu*®

>>> m.group(l) # subgroup 1
"Thu*

>>> m.groups() # all subgroups
("Thu*",)

FATE 1Z= B Fir SEEL X AN RSP T RER R IF AR e PR, (HARAE T — il s
N IEMZRIE ) — B 7 S AN SR SEBL 7 4 R UL C R A RT3 5, B A B e
A, BIAEIX L T I A R PITEOHR  AF 1 — 8 20

PAEPIAS IE N IE SRR AR A 1), JEH R ER A rdi . XA gesE— A EFrf
MR EE R A RE RIFHU AR, BOSPFTAE RASE 2 EF i) HAN S . — A SEha g =0
Rk RN "Ww{3}. IZIEMFRIE AL E A U= MES T BT TR R 775 5
B0 B IENRIE IO IER R ERIES . Ry fon “PERRG7, W RRER R4
TR TR, BY RS 3 AN ESMIENRAXEIA, X AL {3} B LN RIA K.
B AREESA, U EE S, flinr(w{3}).

>>> patt = "*Q\w{3})"
>>> m = re.match(patt, data)
>>> if m is not None: m.group()

e
>>> m.group(l)
"Thu*
R, IEMZREANW){BHERTRI . 24{BHERFE 5, SelLic = MESN B 577,
RIGFTRN— D (BRI RIS, TSR T = AN IESE R A R AT
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>>> patt = "*Qw){3}"
>>> m = re.match(patt, data)
>>> if m is not None: m.group()

"Thu*®
>>> m.group(l)

BEATVF R 4L LIS, BB “u” IR A 1R R AR . Heh) i
m.group(L) A8 “T” VERNTFIR, RIEAN “h7, mAPEHA “u”. XL B FRET
FRO =AML OFRES) 28, 5 M =N ESF R A S A .

ET—A G HRHRE) B, FATKEEIE —A RN A AR L redata.txt & —1T
IR R R I B

1.5.2 #EERSE------TEHRE

SR, AEGNRAT AT 1M A 02 A, BTl iR 33X L B HOHAs T T Kbl 54+ 5 R
Feo IXHURIARSE BATH EE B AL . Aol — MEZE 5 TR, O BATH
DIFE AR ZE A AR RS =D BAE ), TR B I A R AR AL 715 8 4G 7Y,
WAREAN PR H . WERBAVEE LA, HL 008 — IR R ACRIL R BT, A
Ja A3 T AR R AR E R . ERORENTZ AN ZER], B EEHATHR, V)5 SCBLILH,
DL~ i P48 2 B 5 M AT A 7 2L

OB AR ZE SR = A HIE TR R R FrLon] LEEE B O IR R IE ORI X
— R \d+Ad+-\d+e BRI AR & SOE, “AEMAER Y (B0 RlRE —
ETR, WERENT A DETR, BJE TR BATIHER AR search()ok
M1z 1E N2

>>> patt = "\d+-\d+-\d+"

>>> re.search(patt, data).group() # entire match
"1171590364-6-8"

— LR EARRIC T, Aot aWg? RO ILEC N5 8 AR a6 30 40 H G, 75 B4 TUIC i 2
EAL TR RRE . FATEAEFACIE S — M EN A AR LR T/ 8 . (H2 ] UE
FPEYEVLE, B “+7 SRR —MERFAERAERINEIEBOOGB /> 2 )5 .

patt = " _+\d+-\d+-\d+"

>>> re.match(patt, data).group() # entire match
"Thu Feb 15 17:46:04 2007::uzifzf@dpyivihw.gov::1171590364-6-8"

ZIEMFRIAABCRAEF 4, ERBATRBZREME 7 7B, MHFAREN 7R, KW
UEAGAE B35 5 0 AR 2 kAT 70 4
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>>> patt = ".+(\d+-\d+-\d+)"

>>> re.match(patt, data).group(l) # subgroup 1

"4-6-8"

KT HA? BATKIRI 1171590364-6-8, AU 4-6-8. 55— K1) HARH 3 AE W

JL? RAE T IE N RIA AT FSCBl o2 DU X X Tz e A, X IR R4
N BRI RAE, T HAX BRI ACIZAE R T RE 2 57 EZ AT, fEH
“A7 SRIUN AT B AR AR A BT IR R A AN AT, RIS — M B AU R
AT, G E] “47, Horh +ULES T AT E AR ER 2 3 AT TR 1 — MR AR
P%¥: “Thu Feb 15 17:46:04 2007::uzifzf@dpyivihw.gov::117159036”, 1K 1-2 fiizn.

+ AR

Thu Feb 15 17:46:04 ZDU?::uzifzf@dpyivihw.gov::11?159036k~6-8 |

L+ sd+=-sd+-d+

Kl 1-2 AtHAlLEHEE T+ DR ERAERT
Hrpf—A Ty R A “AE903E” BRIERT “27. BRFEATLAE “*7, “+7 mi “?27 Z )5l
FIZERAERT o ZERAEAPIG R IENZRIA 5 BE VLR AT e Y777 BRIk, 2RAE “+7 2
JETEE A “?7, BATKIA R ME R, i 1-3 P,
>>> patt = ".+?(\d+-\d+-\d+)*

>>> re.match(patt, data).group(l) # subgroup 1
"1171590364-6-8"

“?7 BRI

Thu Feb 15 17:46:04 2007::uzifzf@dpyivihw.gov::1171590364-6-8

7 sd4 =sd+-d+

Bl 1-3 Mo SRR (Rl e 2”7 FonAR s AEIL AT
3RS N E R BRTR, Rl 7 AT BT 1 AT DML IE
W75 Hs strip(s: ) JESRIUITA I 2y, SRS AER strip(-)1E R 53— MR B TT, BRE 3R
WA EA W =R B, AT ZTT R, RO TA T s 77 e
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BAE—#Z, PMEH gendata.py 1N IT4A!
B Ja— A ABE A VAR E L = AR Berh (] RIS AN R 0 R o, XA S
TiiE (A —MER, XEEHARILEENFERFHR): -(\d+)-. ez, KRR AR,
>>> patt = "-(\d+)-"
>>> m = re.search(patt, data)

>>> m.group() # entire match
“gr

>>> m.group(l) # subgroup 1
6"

A LB W B N ZRIE SR s K TR, 76 BRI i B i A A T Refi sl . 28,
BAmECL Mg e gt 7 2wE HRAAEER, RH e EEX N EE TR, 7
RN H O B o AW B 5 22 SO DAERIEE Python A i eg 45 A IE U 2 ik 5
FIEEZ A0S . T AR B RN T IE N ZA e, @Bl Jeffrey E. F. Friedl. 96 5 1)
Mastering Regular Expressions.

1.6 %3]

EN AR RS 1-1~ 1 -12 B EDR A IENRIE .

1-1 RGBS TR “bat” “bit”. “but”. “hat”. “hit” 33 “hut”.

12 VUPC AN BR AT R R0, AR 44

1-3  UULAC H BANIE 5 AN BN S (AT O3 B IR A AT B R BN T2 BE, gk IR & 7 B

1-4 VLT A 2 Python FRiRFF IS .

1-5  MR¥EEE LA, DLECEETIE b ORI IR R IA R eI, SRIL AT =%k
HEE A, EAERA AR Fln, 5k EHENEE A R 1180 Bordeaux
Drive. SR IENZIAR R RE, LLSCHEZ Binl i HE 4 F8, 41 3120 De la Cruz
Boulevard.

1-6  PLECLA “www” jE2a6 H LA “.com” £5 T Web 38044 : #1201, www:/Aww. yahoo.com/.
e AR - PR IR IE U 2 ik S AT DL SRR F A = K444, Gnedu. net AF (44,
http:/Amww.foothill.edu) .

1-7  ULECPTA REWS 3R~ Python 50~ 17 H 4R

1-8  VGLHCHTA fgfs#on Python K1) 777 H 4.

1-9 VGCHECHTA Aefis 3 on Python 37 )5 501 777 i 4.

1-10 ULECHTA REfS 2R Python B 50T 777 H 4.

1-11  DLECHTA Ref LA A T ok AR & CON— D BEfa i IE R IE TR, A

JE SRR AT RE ™, A ERRR IR DR .
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1-12  DLECHT A BE S A U I it ik A £ & CURLD CAN—ANTEFA B IE 2R3k 046
RIEZRE R TR, A ERRRIER DR .

1-13  type(). WE KL type()ik [Bl—MNRADN R, 1 F R, 20 SRR —4 Pythonic
KR FRFH .
>>> type(0)
<type "int">
>>> type(.34)
<type "float">
>>> type(dir)
<type "builtin_function_or_method">

O — AR T 15 B AR SRR bR 2R B A BRI IR 2R IA . oR 0K X 2R LT <type

int' S FAFE IR A int (CHABSEAIH 2 dntt, 40 'float' « ‘builtin_function_or_method' %5).

R URATSEBLRE AN — Ly B R AN name_ J@ 1A

1-14 4632 8 #0. 1.2 TR T ORITEC B PN T B IR RA AR, kR 1~
9 I HHHO0?[1-9]). Ol — M IENZE AR R bRAE H R = H 2T

1-15 A EEAF5H, 1.2 TRt 7T —MRBILEGEH ~ (CC) S ([0-91{15,163)
PIEMIRIE A SR, S RV R Rk B . Al —1
VR SRR RN RIA S, (HRA R T IEmArE . Bilhn, 15 fpEHRS
T 4-6-5 IR, R 4 MFE-EFERF-6 MF-EFTF5 MNMUF: 16 A
HEH RSB 4-4-4-4 R 00, BEXHEA T/ B 3T SIS 1/ 41 . U
B HIEE R SR S AR ERE . S — 0, XA AMERE
WA R BRSNS, T AR BIAE RE RS,

] gendata.py. FIfi—#%:>] (1-16~1-27) & 4bFE i gendata.py A= B I «
TEZRGR ] 1-17 F1 1-18 21, 303 i 56 58 gk ) 1-16 DL T AT IR ik 5.
1-16 >4 gendata.py S HTAAS, (IR B 0 H 2 redata.txt 1A BF
1-17  HWITE redata.tex o —J& IR — R HBLREL (Behifin, e ] DS Ak %
B4R AN H A LR D
1-18 I AN B B (1 B — AN R VL RO AR ANy R AT RS A6 30 20 I B TR, R AR AE
redata.txt "% A EAE A

O LU IENERIA .

1-19  $REUERAT A SERE (I [ B

1-20  FRHURAT R SE B I LT R
1-21 AR (Al 8 H 4
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1-22  AAXFEHU (A1 B

1-23 AR IS (A B P A (HH:MMESS)

1-24 AU T IR SR B 5 2 A4 (AU 23 42 A s 42 — B2 3R B0 .
1-25 AU T IR hE SRS S A IR A (B R T m gD .

1-26 87 FH AR 9 FEL - R bl 325 6 B — 47 25 o 1 P Rt

1-27  MBF[RERHRSEECE . HAEE, SAUS0L “H, H, 7 B, B—ATUUER—IR.

A28 W35 5 A TR ) 1-28 AT 1-29, [BIET 1.2 548 1 IE N ZRAN\A{3}\d{3}-\d{4},
BUCEC G S, (B2 Rl igMX SRR . R ENRIAR, el a5t
1-28 X5 (EABEESTHE MG HREFR) R kr, Wy, L

Feik 30N M LD 800-555-1212, tHAEILHE 555-1212.
1-29  SCHRHE AR 5 B E AN X S CEAR UL IERIN ) 1N HRIE
JLHC 800-555-1212. 555-1212 DL A% (800) 555-1212.

BN EE X RARR . N THIZR ) 7R A B TR LR B i AR A T A A S R e AR

1-30 A A& HTML. #ftE— Mgk (DLW fE A, Tl @l a4
TOT RS fE @Ik A T HALEA RN, Bk A T8RP, #AER—A
Web T C.htmD), % 53T 6% & VE Al SCA S s BT A 4, & ml LAZE Web
VasH AR, AAVFAE SRR, SRS U7 ) A R s R dn SRR AL T
IR, A R R A N SCAR T AN & URL.

1-31  tweet #% 5] o BHER AR EL A A B Twitter FH 7 R 3% 31 Twitter A 55 1) tweet 41 SCA
B — R LR tweet FI—ANATIER) “I0” brid, ZbRicBRINKN False, 44
JE IR B —A RS T tweet AT, BDEEBRETE LRE R, #illn, RRFEHER
RT 755, BISM “.7 5%, UAFIA#SHZ. WRThic A True, ik E—
AN E TR 8. XA AR A AV “RT”, HOAH R R 412 S
P TR E A o — AN oS (BE - MERE A . WREAL
E (B, MAZNME—MEE%H .

1-32 TR kA, GIE N, FHEREEIRR SR, KX TS
R (B REE B A M AR AE e B E D . BN, st F
fRAT— A PRI DL N 4% 42 http://amazon.com/dp/ISBN (i 41, http://amazon.com/
dp/0132678209) . 5 & P LAk A%, A6 AV B adh A H At [ S A ol AR ] £
FHE4, BlnsEE Cded. vEE . HA Cjpd. FE Cen) FIZEE (co.uk).
1 FH IE ) 38 B & Fric T 2%, 140 BeautifulSoup. Ixml 5 htmiSlib AR HT
4, NEIEHAENGATSE, TR RN S E— AR, Wk,
FAE— AR S, 2T Web %3040 HTML H.


http://amazon.com/dp/ISBN�
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CHAPTER

H2F MHkiz

Frvh, HE&h2 IPV6, ARf14R%eid, ERAVLFRAAT IPv4 3k e, afsb & & A &
FEM, B A RFAARE 3245 IP RIS B 45 P 230 A AR, RPE— RS IR A0 2,
LT A 1977 SOk e AR N, SF RS RN ERIBE—ANEI, R, FRLZIXAS %

SRR, PTARMTFANT XA HE.
—Vint Cerf, 201141 A ©
( £ linux.conf.au 2iX L1 ik )
rEAR:

o TH;

o K Ui/ RS A LA

o BREIT: IB5UH T

e Python H1 1) 24 4 i s

e *SocketServer bR,

o *Twisted HEZ2 /41

o FHIRHTL,

@ 3@ ML hitp:/Avww.educause.edw/ EDUCAUSE+Review/EDUCAUSEReviewM agazineV olume39/Musing
sonthelnternetPart2/157899 [A] 1] 2004 4.,
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2.1 &1y

AN (] E A AR B R AT PR AR IO RN . ORI, FEER AT BT, K4 — 28
ARMBEGIENT FERE, ULER M NAT Python 2, RG] Python
) — LR B M 2% B R

2.2 EPimliRE 54

Hrart % ol R 55 S 28 2 AR RBAKUL, EREMWE AR, KRERT R i
PAR IR AR A R R G AEXPIREOL AL — R0 R, BTSRRI A ARG 25k
e BRI A, N ADNEREANE P 3 ORSHD SRAEETHRE “IRSS 7. EAFLEME—
HRIAUE SR 2 S am oK, TR EAT (MRS, SRR EZ1E K.

F i, AR E IR SR MR AR ST A%, AR L BRI EE, SR A S A R S5 A
[BIN, e Ja 5 i SR Bn s i) SR A o R S5 A B PR IIZAT T 2%, FFAWRBALEIE R, %
FUSig S W S5 REAT — MR, SRR IRIGZIRSS, BURSREAIZ MKFES . /5 mE B
i 18] J& AT e 2> FR OO I AR SR, (HIX SRR AN F 3 55

A WL 7 i R 55 e S an B 2-1 ez, Herpfiies 17— 7 B P i S L
BRI N — B IR S5 ds LA (B B IR RSS2 — % Il IR S5 2 A I 5, (HE
ARME— RO AL, B/ R 55 A SRR B T AR A T T S URE P, T DA T3

Eaa ] ' i35 2%

BI2-1 BRIRR I b2 7 i/ i 554 22 4 A MR 2 1)

2.2.1 WHEPIRRSIREEN

ITEN GTENHL) AR S5 a2 R AR 55 22 00— D15 BB A RIIT BN R A0k
ARG ITEINL (BREA AT EN B ) o KRR A THEELIE 3 T OE I g 34T U5 1], JF B
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J i TSRS 1) B AR FT RN K

B AR 55 2 1) 53— 5 A A2 SO AR 55 4 o X3l AR 2 4 DE XE P Al A 5
Bl TR P o RV ) o 27 St LSRRI ST A5 L L i, R ER R A
HERLAAEASBTT SN E—FF o STRFESCIFAR S 48 10— R iitAT I 28 B E R G2 Sun 22 =] 1
PIZESCAE RS0 (NFS)o WERARIEAE VT ] — DR R IR 4%, I BB e AR AL 2
W2 b, S4B 2 7 Sl A 55 2% R Ut 2 SE R T E RESS . BN H AR LR PR 21 S Uy
v A R A 52 AR TR ARG, i GBS SR i A I RO U ], 70 T 0 1 3l 1o 2 A S IR A
PRELIZ AT AT

2.2.2 HHEEPiH/RS LA

AR BABIBATIE — R 2 b, (R A GRS 28 R B & AR B (st
ENHL. WEREORBI 55D . ARG 23R AL E BERS BFERFPAT . B R, BE6. &
W, B ) de AR B R

BUE— AT DL A AR A5 2t 2 Web IRS5 #% . WA ABRA RIARENEAT H 2 Web %5
a5, MAIHRA —GBE GTHENL, 1E BT 25 B4 F - 1) Web TTTIAT Web SRS
SRIG A Web IRF 2% . — MXFERIIRSS 48 1) TAERU R H2 28 P it =R, - (Web) 2 (R
PR RS B2 Web DU, AR5 N — MR ImiE R, XRG4 — B,
RIS T REKIZIZAT . EANEA A RESIIX — Hiw, (B2 BT R e geKrf Atz T, R3]
— AN IR A ek, GG, B HEERD OGP (R .

K AR 2% 22 O — PR AR IR S5 B o BT R P i AP B 2R SR, B i
K, REERELZHNFES. 5 Web IREZEIAL, BNTHEKITIEITH.

BATE TS B G — A IR 55 Bl 2 B R (window) JIRZ52%, JLT-] I NI SE IR 5%
AR RS2 ENSITTE—aMtw (OME Bonitsd (RS MitHEN . &hE
st R — R, IR ERE R TR AN LR RIS AT . IR Sl M S R R
Fr (GUD NHFEF? . WIERAERA TR RS S S OL F AT Eq], EVEREE AT
AT, 40 DOS & 84 UNIX shell i, IRABEiEBsheil. — BREw i &
RS2, MA—UIH= IR .

TEM LGSR, XM SRR NG . &A% P umiE w1 RoR & & se At HL -
(IR SS 2%, (HJRAE — e AL [ B A3A S (0 X Window 240) 1, Wl Llk#Ry —&GitE
MU B AR IR S 2R E N — N R e o FERXFHESL T, AR AT LATE— S - EAL Big 47 —4> GUI
PR, M e RoRTE S — &AL

2.2.3 RITHEMNRIERBRSEENE
KBS 78 P 5 R 5 B B T T AR (R — /N 7 V02 75 R IR o B — /N B
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—AMUAT I, MR AEE, BAMRE, RS A AN, P E A 2 S
OB 2-2)0 ZABIIATREIR G, WATREZE T — N, (HAEEMEE MR Z], #TRes
B 208, AL LR AR FE IR 94 B3 58 4t — M 20 AR, (EZ BRI B S HBGRHL (ATM)
UL LU A HA X AR Y

| l: hl
TEIrTTr
: | ) b -

Y

L
e

B 2-2 EPROERAT H g 61« ” K0T TARIRAS, B P IR B SS . oy Ss AT e — N TE IR,
AW EOE RIS E S R IR IEIIR 35 BEE A 0 — L% /e WRER A — MRHIZ B, AT RERL S
AT Ne ELEARMT—FEOLN, AR5 a0 TAE#RKIZ A 245K

MR, MRS NMSITELIRIEA TR AR S A4S, AN E e AN i, A
TP A T RO TR . X BIARAT, JFHHANEL “SeskAeikgs T 1907 AL
B, —H-ANEETR, FSOMSEIT, MHMRELN T % ks, Za I RER,
HETF AP Ek.

AT AP XL AR B EER ? [ — MR S, TR AT ARG 12 2 7 i R 55 4 2R
LA BEARBUE IR A T HARKMS, 3N R BA TR E N A B &5 L, M
W0 28 G R L2 B 2 7 i I 55 s SR A R R ASERE

2.2.4 &P in/AR 5z MK 4RFE

T TR 55 S0 517 P AR 26T, A TEAT — B T2 0 B BRI 2 S ) TR e
BRI MR A, TR IR SR, LRSS B AT A, RN
e A LT BHLBRLE B — E AT SR B 24 R EL e U EART, RS AT DA
FHET -
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ARG WL R —F, — B —MEfEnm s O dor, M0 RS 38 kT DOdk NG R
W, SRR P RIS TE R . MR, N T AT BAGEAR R — B TTCRRR
A, WANLAREES IO B SIMEA TG, | A L W, Ksa AT
L1k

FAHh, AL TETE K% P KB AR IR FE AR S5 SR AL FARAT T TR oK s I, RSS2
KIBEASAFEUTATIE R . BREQNE DB, XeTEE2E T AR RN, SA
TSI A3 R FF BB sk, (40 SR 42 P3G 1 Web Hiuhil B URL MR AT DIAEAT 7
AT S B, Bk SE NAIE S, It H KA F BT .

DUEREEAET TR T IRSS 82 0 TAER, Xate e 7R MR . 2 b L
IR 55 8 i 5 AT B, %P s T e R ) R B B I B i s, SRS B — AN BRI
Bz, A, Bt nl DUR HIESR, %8 R EFE AT LB B e . — FAE SR RS
Ab3E,  HE P il g RESEM MG B, GBS 2L,

23 EETF: BERS

AR EAL T (socker), % A REGEIHI— L1 R AR, JHTIR SRR ERL T
B, BVRERATR A EA AT AR (SAHRED TR R BEREA] ELEAE .

2.3.1 EETF

BT RAITENNSEIREN, SO T BRI 0 EEw S IS . R
RAMFPAEI G2 /T, WM HEF LI EEREY . 7T LUE eI ERIEEL, BETH
TAEHATIE G .

BRI AT LLUE 2] 20 40 70 4548, e INAIAR JE K 2= 1E s FIRA UNIX (CRR
4 BSD UNIX) HJ—#B4r. ik, BEARAT RSl BB o8 LA 245 5 BSD £4%
F o BRTRYIENFE—EN LN HRT IO, #AEN BTN (X8
W5 57— N2 47 PR3 T 184S Xt s 12t 42 18] 38 42 (Inter Process Communication,
IPC). A AR R T SCLF AR A 9 25 )

UNIX BRI ERE NS —AKE, JERIAE — “KiEAF” AF_UNIX
(X4 AF_LOCAL, 7f POSIX1.g#trifirhfgse), BRFEM®IE K% (address family): UNIX.
35 Python 75 4 1)K 2 B2 WGH A1 & 03 F R T sk 5k L4655 AR HoAh LA IR R
Ginl e e b R S 3k (domain) B K% (protocol family), FHf FH4ES PF ifi
Ik AF. Z:fBlih, AF_LOCAL (fE 2000~2001 ‘Ehpiifl) ¥10E AF_UNIX. #Aifi, # &3
Ja A, RE2 RGMERAMAH %, REstFE—AHEE ARG 4. Python A &1/
SRLEAE ] AF_UNIX.
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KA AN EFREATIE R — & TH RN b, B LR e R 5T SO, IR RS SO
RALFFEANNNREEEA A . XOR W UARIEN), FAXHRGE— MEITER—EN L
M2 AN A= &

MR ER T RIETMNER, WA H R ESLT AF_INET, B3 #it Kik:
RIREM . A — ANl % AF_INET6 A T2 6 IREERFM B (IPve) Fhk. BhAh, &4 HAh
PIHbESR, XSE B R . R, B RTIRSZIN . EFTE Bk
FiEzw, HET AF INET 28 S5 21,

Python 2.5 15| N T X REERE AL Linux B4 7 1) SCRF . BH7 1) AF_NETLINK 2% (I
B[ 2.3.3 5] Fu VA AR 1) BSD B4 4% 347 F P 00 A % O AR S 2 8] 1 1PC.
T ARFRAR DR TT S LU, TATX AN R 5 58 T DA A — b LU AT — P s L e XU G Y
R TS, BN, ISR lproc RE, B — MEER SN “IOCTL”,

BEXE Linux ()55 —FhREtE (Python 2.6 HUgis) st & SCHRp@E W R S (TIPC) )
Wo TIPC RVFTEAER 2 hIHLE A B, M H3ET 1P 1S4k, Python X}
TIPC 132 #:LL AF_TIPC K7 R 2.

SIS, Python HS7#F AF_UNIX. AF_NETLINK. AF_TIPC il AF_INET % jk. N
AFEE TR Mg, FTUAEARZERI RIS NAET, FATKEH AF_INET.

2.3.2 EiEF#lb: FH-imOx

WMR—ANEBEFE A BIGEL—— R VPG I — SRR i, 84 EHL4 i 5 5t
BIX S MG SRS A . SR, A B REAE B A S A T4, BRAErRsniE
UG T 25 LR AN S5 4T fi G . — ANtk il 20048 Ao 15 G 2EL i, T 3K et X 4% B A5 T
T UbAh, FERIL VLA HABNAE 7 — 3wl B0, URE T B S BRI S
AR, EITRITHIHRIE R TS, BN E IR, T RE T ER AR B N U R A L —
AN, Bl “ToinE RS A, RSS2 A W BB RS AR AN Rk

AR5 S Ya By 0~65535 R /N T 1024 i I S HEEAE T 240 . IBARELEE
Fl POSIX #2240 (40 Linux. Mac OSX %5), Fi4 A] LLTE fetc/services SCAF A3 F1 751 8 i 11
SBIR DL RS % / PSRRI AT T A 145 51 3R 0T ATE IR S W sl A 7

http://www.iana.org/assignments/port-numbers.
2.3.3 HEEENERFSTERNERTF
1. EEZEZENEESF

ANEARR WA AR SR, A PR AS 5] KUK (SR 7 1R 55— MR T RS 1
REWE AT AT LAV L&, fln, R B RSRS DI AATHTE. X
PSR I AE MRR N A S AR T
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T A SR EE TR T AR . FTEERAA R MEIEAS AT, MRl st. XA
EWEGRHEET USRS REAN B, I B8 H B B IR ae S 2L B )i, K5
WeEA T HEE R, RGN BARISS RSN T .

SCPUX R R () 3 B R A S Bl G NI E %S TCP A T
Bl TCP &%, WA SOCK_STREAM {ERNEBFHKM, TCP BTN 4T
SOCK_STREAM - FiiEEAMHF —FERR. FAXEERESY (AF_INET) MR A
B AF R (AP KA L8 E ML, BT LB R IEH 25 & X WA (TCP A IP)
KHEAT (4R, HATLUME A TCP AAHI[IEM 44 ) AF_LOCAL/AF _UNIX]|E#:%, HZEEH
UL IR A 1P,

2. TEENEET

5 6 0L LI R B G B IR R B IR R R B, B M RN ST . XAk
¥, EEGIFGZ BIHEAT B ER . W, AR R T I E I AR e I 31k
APEEVEECE R . SR, BORIRIASIORAT Vil SIa R, X B R T B DA, T
FAEE e A B, Billn, 5 R T AR B

A PRI 0 AL S T DA G AR BB BOUIR 55« 5 1 AL 32 B4 1 B LLR 36 IR 3132
Fx b, ENTRASENE. N THRERNEFREG T, EMETREGTRAET L
UMERSNS

AR IX A ZBIVER, Nt AEdRRE (ERREETECE —SiRE 2 hTm
FE R B TR A AR, DRI e AT TR 15 B DA R et R0 F 0 B2 () 4 T B K R R4
SR, BARARAS T X S TF4, BB A RRAR T “ARAR ", DAk, eI il At s it e,
I HLUATREIE A — e ) B AR o

SEHLR FOERE R B IGR R P 23RBS CE NIR49S UDP).A T
B UDP &7, WU H SOCK_DGRAM 1EAER TR, JRAJREAIE, UDP E#HTH
SOCK_DGRAM 4453k 4 F- ¥ “datagram” CECHEHR) . [AA73s s 5 et P R P .
KFEMGE R ENL, FrelXARGEWA —ADEINEEN LT, BXHAPNC (UDP A IP)
I2HA 47, 5L UDP/IP,

2.4 Python H R 4E RIS

WEARARAE 1 A % T80 Sl i 0% e S0« B H 7 M 2% 77 T B AiE i, 45 F okl
AT R X LM B 21 Python # o AR RS AT ) E B R nt /¢ socket AR, #EIX/ M
Berp ] LA S socket()rR ¥, i BN TR B TR . BT HA H QKESE, X8y
AT PASEEUE T B 7 I 25 A
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2.4.1 socket()tEHR R #
B ERT, WA socket.socket()EREL, B IEIEINR .

socket ( socket_family, socket_type, protocol=0)
Hr, socket_family /& AF_UNIX 5¢ AF_INETCUIH g ), socket_type /& SOCK_STREAM
g SOCK_DGRAM (tUaifirid ). protocol @ &S, ERIAHN 0.
FirBL, Oy 7 QI TCPIP &4, W AT i )75 Ui ] socket.socket() «
tcpSock = socket. socket (socket. AF_I NET, socket. SOCK_STREAM
[FIRE, O 7 QI UDPIP &7, 7 EHAT LR iER]
udpSock = socket. socket (socket. AF_| NET, socket.SOCK_DGRAM
KA 1R % socket #5dRJ@ 14, AT LALLAS 5 “from module import * 7 3xX il 5 N\ 5 s0AT LA
sz, A HARHAB A5 InRAEH “from socket import * 7, J8AFATHEAT socket
JETESIANR]T a4 2 a) v BARIX T AT LERRAT, (EZ IE L IR 7 #ORE e 5 R 4 A RS
I N ER .

tcpSock = socket (AF_I NET, SOCK_STREAM

—HE T ANEBEFNG, WX R o T U AT B A T
242 EEFWNER (RHE) FH;

R 21 TR W ER 7Ok, AT, BATRMEM R P — L7501 TCP
1 UDP % /i 5 a5 25 . BARBATEE TS ER T, (HIXEE 7755 1 AR A BN )&
BT I R

Fz2-1 BRNEZRFHRGENBEMN

% W | # %
BRE[REEFHE
s.bind() Ftbak (EMA. w05 gEERT L
slisten() WE IR 3 TCP WlT 3%
s.accept() Weshiesz TCP & Pl ER:, — HAAFHBIEREIIE (%)
BPIGERTHA
s.connect() FEEh R TCP RS ek H:
s.connect_ex() connect()F RS, i £ DA ARG RO SR |l 8, i A2l — AN
TRNERFHE
s.recv() A TCPIHE
s.recv_into()” il TCP W BRI E I X




50 #£1#% BANATA

00 O 0O Linuxd O www.linuxidc.com 0O 0O 0O O

(83
& F #H o’
s.send() Ri% TCPIHE
s.sendall() eI K ik TCP B
s.recvfrom() P UDP T &
s.recvfrom_into()” $ UDP i B 235 E (R X
s.sendto() Ki% UDPIHE
s.getpeername) ERRIEEE (TCP) [MimfEihik
s.getsockname() HT B
s.getsockopt() I8 5] 25 58 B R UK (H
s.setsockopt() W 4 B I
s.shutdown() KT
s.close() KBRS
s.detach()” TEAR K SR R L T R BT, IR ISR IR T
sioctl()” BHERE IR (2 Windows)
HEEENERETAE

s.setblocking()

e T A PH 2 Bl P ZE A

s.settimeout()” 4t T P28 e R U (1) R I 1]
s.gettimeout()” SRUTBH ZE B4 R e R I 1 )
AR HHEETSE

sfileno() BRI R
s.makefile() A SEHF RIS R
HiREY

s.family” EEERE

stype” B it

s.proto” B

@ Python 2.5 s,
@ Python 3.2 thit,
® Python 2.6 F3Ti, XX SZHF Windows P-4 POSIX R %A LA A functl A5 3.

@ Python 2.3 H#iH¥

°

ZIMER: EREINTEN LD BIZEZFinFIIR SR RIZTMENBER
BEARAFERSHHITFF, K2 TAEETIMN “locdhost” #9RAFtd, K& A2

127.001 ¢4 IP 3bit, EX R FHIF, BPsbfR e BEITAER —4 AN L, Rit,

HMEHAG I ENL , FHRADELF ) RE 6t AL, B AT L RADE TR R E

oA AR, bt AR T

P ABEIBAS, RJG T ohA B P 24642 4 5% ik 9% T A |
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2.4.3 fI& TCP BR%:E

o, TRATH FEILAIEE T TCP R4 22— M Dy AT, SRJEHHK LA RD [ &5 SUHEAT — Mk
PEFHA . FEACAER 2, AR IR S a0 — . — B3R T RS #1311, A
RA RS 1 TR ) OB R A 2 F T O AR SR R R 522

ss = socket () # QRS A BT
ss. bi nd() # B 5ihhge
ss.listen() # Wl
inf_loop: # o528 T PRAEER
cs = ss.accept() # SR PR
comm_loop: # WEEI
cs.recv()/cs. send() # 0 R k%)
cs. cl ose() # KPR P BT
ss. cl ose() # KA A BT # (Al

i & 17 A2 i 1] socket.socket() e& JOR B (1 DRIOA AR 55 4 7 22 o5 Ao F1F
SERF R P I TE R, P LE AT AR B A AH L. P05 TCP S — i [F) R 8 5 &
i, FTUAE TCP RS54 T R 21, b2 222 — SEILRil ¥eiiti o Rropl i, TCP 55 4% 46 Z
Wr (B N) Wi, — B RE, WRSamt il UTEE R ERRIEHA .

VA accept() B Jm, WITIR T —MEFRA CRERE) RS54, ERFRrE T mifiER% .
ERINEUL N, accept()2FHIERN), X RREPATRPEE, HEMELIIE, 575, BEY
TSt SR AR ZERES, WS O BRI RGOS, DA T A R 94 DR g 45 AR
BH % B4 7 S 2 A

—BRSSEERE T NER, MIRE CRIA] accept()) — ML IE Fim BT, AR
55 B BOR A BT 20 . AEFAHT 0% /7 i B - IR 2 1 AL DI e B IR
AN PHRAR R REEOR, T E A BRI, IR R R R
GRS IE R AR B P 75K

OB RENS A BRI IR 5545 B 1) DUEER 5 n] DAARER S X FRLE (0 715 3RO,
I 20 77 J R 2 IR BE S REAT AT A QR . AR, 25— MR REIE
I, S5 e B —ANHTNE S i LR EL 5 2 P m AT IS, AR BRI L, LA
HBEUG IS 3 ) I %

—HAIE Vs BT, EERT DU R, @RS B, w0 S RS
U DTS SRR AR Kt il b, BRDERZ L. 2T RPBERR B X 7 RIE—A
TR, R 2 R

AN T, —ANE P ImEE R R, RS R . &R 1T
AR RER), fEIXHEICH T RS SR L, IXOMRBLKIE A SRR, BROWR 55 4 N
AR R FIEAT . AR B IZAT AR R SEME B, R S5 A e — M RER IR
7, VO] dose()rik. Biln, = NACERE A E] - LANARPET, IR S5As
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RO FERALILR, A4 dose()Jrik.

BINET: SRERMBEPHER

FANVEAEZH) T P FIIX — &, (2 —ANB P 56 F7 R 3| — A3 KAZ R IAZ R T AR
B P st AR A0 Lm0, SocketServer A3 2 —/NvA socket Aok i) 2 69 F KA
FiBATAE, CXHFE P HFRY éiﬁzﬁﬂy PARALIE, TUARE IAERAES 4 F 0453
3R IX SocketServer A3k ¢4 £ %13 8.,

TR 21 LT tsTservpy TP, B TOP IRA SR, CHER P o R R
SRR, AT ERRL (Kt [ RIEREE FHEEAE S “isTeer” AN
TOP 454, JLft S P AR J 2 A 4.

w~fil 2-1 TCP BY[E)EPRSZEE (tsTserv.py)
EAMHAGE—A TCP RS A, BHEAZRAR e, SRR S i BT &% % 7 b o

#!/usr/bin/env python

BUFSIZ = 1024
ADDR = (HOST, PORT)

1

2

3 from socket import *

4 from time import ctime
5

6 HOST = ''

7  PORT = 21567

8

9

11 tcpSerSock = socket(AF_INET, SOCK_STREAM)
12 tcpSerSock.bind(ADDR)
13 tcpSerSock.Tlisten(5)

15 while True:

16 print 'waiting for connection...'
17 tcpCliSock, addr = tcpSerSock.accept()
18 print '...connected from:', addr
19

20 while True:

21 data = tcpCliSock.recv(BUFSIZ)
22 if not data:

23 break

24 tcpCliSock.send('[%s] %s' % (
25 ctime(), data))

26

27 tcpCliSock.close()

28 tcpSerSock.close()

BITRERE

% 1~447
£ UNIX B3hT)E10, ST timectime()fl socket #5 (K] il 4 &
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% 6~134T

HOST AZ&E A AN, XX bind() /7 EKIFRIR, o e ] LM FAR (AT k. 3
ATHERE T —NBENL GG 5, IF HiZom D S0P a s e RaRH . 5H4h, X%
RIFFER, FZEMX RN E N 1KB. 7 LIRS X 25 M G ATRE 7 77 R IX AN A & . listen()
TNER S ERAL BN e sd6 4 2 11, 5 NIEHAE R M B KL

S AL4T, T TCP RS 2B (tepSerSock), 'SBEIL )G &K Ehe 748w B
228k LT IS TCP MW 28 1 FH

% 15~28 47

— HENIRSS S ORI 2, TN (eahth) S5 FomdsE. S—MERERH
PRI, FRATTHEA TR A, R A TR 2 P i ORI B e RH BT AN, X
A2 P i AR Y, BT DA AT PR Bk U TSR, OCP 4 A& P mided, NS Rn— 1
P . USSR 7R P I ROR B R, R A A IR A [F S, (HR R
HAE AN E G E IR AT . e —ATKIEARPAT, B R RRRIEIE R, RS T —Mb
BT KRB E— NIRRT, IERTIEIT e R, AR dose() i

WAELEIRA1E — T Python 3 A (tsTserv3.py), sl 2-2 s

~fj] 2-2 Python 3 TCP BJ[8)#BR5528 (tsTserv3.py)
XA AR A TCP issds, CHZRBZ iR, JRR AN T I [ ERET4 i AH ) 2.
#!/usr/bin/env python

o

from socket import *
from time {import ctime

HOST = "'

PORT = 21567

BUFSIZ = 1024

ADDR = (HOST, PORT)

WO De =] Tl e L b =

11  tcpSerSock = socket(AF_INET, SOCK_STREAM)
12 tcpSerSock.bind(ADDR)
13 tcpSerSock.listen(5)

14

15 while True:

16 print('waiting for connection...')

17 tcpCliSock, addr = tcpSerSock.accept()
18 print('...connected from:', addr)

19

20 while True:

21 data = tcpCliSock.recv(BUFSIZ)

22 if not data:

23 break

24 tepCliSock.send (' [%s] %s' % (

25 bytes(ctime(), 'utf-8'), data))
26

27 tcpCliSock.close()

28 tcpSerSock.close()
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CEAES 16, 18 1 25 AT LLRMAAR Y T AHOCI ARk, o print 28R 17— ANk, JEH
W FRFBRAE A ASCI 15 “FRFER 7 ik, MR Unicode 4afid. A% )5 i 4r 3A1
¥ 1} 8 Python 2 %] Python 3 EI’J I/, DL dm 'S HIe s e BI T i@ 47T 2.x AR B 3.x kit
Aff R AR .

SCRE IPV6 B AN AL IR AR IX B R, (ER MO B, RN 7 Z0K
WG R AF INET (IPv4A) 1&508 AF_INET6 (IPv6) (Hn AR AEBX L AE, A4 IPvd
IR 7RI B, TR — AR RRA 6, B “IPv6™).

2.4.4 GIE TCP & i

Q% ) o HU IR S5 S RS 2 . XS TCP JIRSS as HURIR RN, AT Sy th I s e
f DA, SRR R EA.

cs = socket () # QIR ERT
cs. connect () # SRS
comm_loop: # BEEE
cs.send()/cs. recv() # TG CRIE B0
cs. cl ose() # K% e T

IEAATTHAR BN, B BT #2F H socket.socket() 6@ ¥ . ST, — B2 Pt 7
—ANEET, EH UM HERETH connect() 7 VA ELEL QI — RIS A E R ik
S A, B S SRS RGN AR HUa, —BEumEK S ERES, el
AR BT, 2.

Al 2-3 g5 i 1 tsTelnt.py HIARHY EAH§D$LT§§UE&R%§ I BB AT B (10 b2
AN o B 55 4 SR B0 7 I Ta) R PR AR [ o, X S i & il i 7 P A L 4
DA

il 2-3 TCP BfEEZE Pk (tsTcint.py)

RASAARGIE—AS TOP % i, ‘Eern M A RIS RIS 28 im0 2. FFRUCH IR S5 &% Bk o] (R0 17 6 1)
SR B, RER SRR

#!/usr/bin/env python

from socket import *
HOST = 'localhost'
PORT = 21567

BUFSIZ = 1024
ADDR = (HOST, PORT)

R=N--RE e R e

10 tcpCliSock = socket(AF_INET, SOCK_STREAM)
11 tcpCliSock.connect(ADDR)

13 while True:
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14 data = raw_input('> ')

15 if not data:

16 break

17 tcpCliSock.send(data)

18 data = tcpCliSock.recv(BUFSIZ)
19 if not data:

20 break

21 print data

22

23 tcpCliSock.close()

BITHRRE

% 1~347

£ UNIX Bah4T)5, M socket Bt S N Frfg J@ b

% 5~11 47

HOST #Il PORT & &5 RS54 1 F ML S H 5. BUATER— & iHENL B2t (7
Afld), BTl HOST B& At EHLA CURIRIIIRSSITE R — G N b, A FHE
FTHIRAE D . i 145 PORT MiZ SRS a8 & B e HE RN, HBIEIEATEE).
AR, WA X RN E N 1KB.

E55 10470 T TCP % i B (tepCliSock), 54 £ ahifil H & B R 55 85 -

% 13~2347

& — N TERRIER, (XA RS BB RS SR —KITIZ T F 2. &5
I EAE LA N AR R kil F PRI GF 14~1617), B RS- 45 2% 1k BLX recv()
TIERI R R (55 18~2017). BN, EIEFEN T, HPRA—S7 /R 8dE, Xy
PRIEBIRSSARHAT A . IR)5, RPN 7 S AR 745 e, I RoRERR = L.

FATF S AR S5 2 AT, R TE Python 3 A1 IPV6 A2 /i (tsTalnt3.py), 78 2-4 Ji
7~ 1 Python 3 iitA

~fjl 2-4 Python 3 TCP B 8)&Z&E Fis (tsTcint3.py)
XSE5 tsTel nt. py %[ Pyt hon 3 fliA.

#!/usr/bin/env python

from socket -{import *

PORT = 21567

BUFSIZ = 1024

1
2
3
4
5 HOST = '127.0.0.1" # or 'localhost'
6
7
8 ADDR = (HOST, PORT)

10 tcpCliSock = socket(AF_INET, SOCK_STREAM)
11 tcpCliSock.connect(ADDR)

13 while True:
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14 data = input('s> ')

15 if not data:

16 break

17 tcpCliSock.send(data)

18 data = tcpCliSock.recv(BUFSIZ)
19 if not data:

20 break

21 print(data.decode('utf-8'))

22

23 tcpCliSock.close()

B 7 H print AR T AR, FRATIE X R Sk [R5 R 0 T (BT
distutilslog.warn(), 1R 54 ARIIA 4, AR f8iz1T 78 Python 2 Al Python3 I, il
B2 1 5 rewhoU.py —H). HJa, FATE—F (Python 2) IPv6 x4 (tsTclntVeé.py),
Wl 2-5 Fizs

il 2-5 1Pv6 TCP BY[E)&EZX Fun (tsTcIntve.py)
BRI R B TOP % P i | Pv6 A

#!/usr/bin/env python

from socket import *
HOST = '::1'
PORT = 21567

BUFSIZ = 1024
ADDR = (HOST, PORT)

R=T - B N e T O

10 tcpCliSock = socket(AF_INET6, SOCK_STREAM)
11 tecpCliSock.connect (ADDR)

13 while True:

14 data = raw_input('> ")

15 if not data:

16 break

17 tcpCliSock.send(data)

18 data = tcpCliSock.recv(BUFSIZ)
19 if not data:

20 break

21 print data

22

23 tcpCliSock.close()

TEIXAMRIG Fr BErp, FF D AR EHUESURE R IPve Mtk “:1”, [RIFHE R B H:F 1
AF_INET6 i, 44 tsTalnt3.py A tsTelntV6.py HKA84k, 4445 5]—4 Python 3
FRAS ) 1Pv6 TCP %5 7 i o

2.45 1T TCP IRFEME i
BT, BTSN SOy, BTNV TR, AT, M%7 IRk
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BEE? AR, IR ATR g, A TCIEATARATES:, O A RS #3215
Ko MRS UM N —Beahiktle, BFONRATE e LB O, AREHsh b fmdse. 51— )71,
B P — AN ESN R EEKE, BOVE F kR — . #aifi:

GRRBHRE R (BETEP 5 REEBEZA ),

e, SRR ENL, (5 UEH R —& VST RS a. W2 ix
FhIBIL, AU FEBSBENLAT LT CHREARRIT B 2 5347 Ik 55 28 A% 2 3 LA
IR ZE— A N HFE P, R 44 AT D,

PULE, FRATIZE H % o 0 B2 A A N R B DA — AN R AT R AN B 1) T 5 Return (K
Enter) #H45 .

$ tsTclnt. py

> hi

[Sat Jun 17 17:27:21 2006] hi

> spani sh inquisition

[Sat Jun 17 17:27:37 2006] spanish inquisition
>

$
JR 55 45 F i Y R 2 W

$ tsTserv. py

wai ting for connection...

...connected from ('127.0.0.1", 1040)
wai ting for connection...

M P R, eIl F] “...connected from...” [ITE R . Y4k RS
W, RS A SR P m R . IMNRES BB HE, DAY E, XRmeSH—1 R
o N T BERUIXR AR, By e B R A HE AR 5 A, B RAT— BT e
i Ly =

BIDRT: (R ABRIRSE dosel5E

BETE T, AEEAT Ry BB X —AF 7 ka8, HIRS%E 49 while 3R
F£—/™ try-except #& &) F 49 except T 4) F, S+ lidx EOFEror 2 Keyboardinterrupt 5% , iX
HARFHT VAL except & findly F8) F X MRS B E2EF . AA ST, REAZE%
A—FY Ehm § ety 7 R g shAn K AR S-35. EXEFAT, F§Fd i A — N XX
HE— AN IR AT R S BRI B — AR X RS-

KA IXATa] L 28 DAY, AT — i AT TN 7R 1 i an e A2 i 2135 Al

S, JFBUJRIRIIE s 10 ELAE IR S5 88— I T R 55 4% 7, RO BRA TS fr et 1)
#koE 4k B iR 5T A8 .
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2.4.6 fiE UDP R

UDP RS 8: AT 2 TCP IS4 AL A Z HIBE, FONVENTARIADER L. bR 7 &
ANBERZAN, TUPA T ZEE AL TAE.

ss = socket () # QRS EET
ss. bi nd() # BERFHEET
inf_loop: # W5 B ICIRIEH
cs = ss.recvirom()/ss.sendto() # KM GEi K%
ss. cl ose() # KRS BT

ML EOAARBS AR AR B, B T Rl Q@2 B8 IR 0 e B AR hE (LM S
X Ak, HEABIMNG TAE. TRRIEA SR P S $7 BN ARG EE R, A5
BSR4 W ERPIRES . Ik, dose() AR IER, HHBTFERBEARMZESL, EHFA
SR, (HEREBERAT, ENIZREBRATOES MM 8 fEB 7 B — 35

UDP il TCP k554 M 5 — N 272, FONEIRRER TR IEEN, ALl
BN T RIBE T E— N e B — MM B R iR, XSS B
E RN S SN ACIF =R &/ T8

A SAE R 2-6 11 tsUservpy R EIRED, X2 FTTHS H 1) TCP AR 4541t UDP RRUA,
B KRR, R SN L AR S IR B b .

~ffl 2-6 UDP RfE1BiAR 528 (tsUserv.py)
XA AN E—AS UDP 2548, BHZ R un KORIIVE IS, RN T I Ik AT 4127 IR B 45 P i o

#!/usr/bin/env python

1

2

3 from socket -import *

4  from time import ctime
5

6 HOST = "'

7 PORT = 21567

8 BUFSIZ = 1024

9 ADDR = (HOST, PORT)

10

11  udpSerSock = socket(AF_INET, SOCK_DGRAM)
12 udpSerSock.bind(ADDR)

13

14 while True:

15 print 'waiting for message...'

16 data, addr = udpSerSock.recvfrom(BUFSIZ)

17 udpSerSock.sendto(' [%s] %s' % (

18 ctime(), data), addr)

19 print '...received from and returned to:', addr
20

21 udpSerSock.close()
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BITRERE

% 1~447

£ UNIX JB3hiT)51H, S timectime() Al socket #Ek T )@, Wit TCP R4S 28i%
B r—F.

# 6~1247

HOST #l PORT 2 &5 2 #iAH R, J5 K5 i 56 4 AH 7] . X socket() i FH 59 A [\ 2
AEAANAE T, BRATEAE 75 B — M H R R/UDP &7 258, B2 bind() iR 7 X5 TCP
R %% SR RIA R . B — X, v UDP 2 TCEHR, ArbAx BE M B Am
JUEE AR

% 14~21 47

— B NRSS B CIRIEIA 2, FRATEE S s th S AR B (Bl . 29— B2k
i, FATSAE S GEEAIN—AEEED, FEHHIRRIR F i, RE5ERR—&HE. W
HATIE, B 1 close() AT AU T 2o

2.4.7 63 UDP X iR
TEARA R TR 4 N S, UDP & P B AR RD R S . 2 AR B B T s

cs = socket () # QAR ERT
comm_loop: # BEER

cs.sendto()/cs.recvfrom()  # XHif CRIE/ #UY0
cs. cl ose() # KRR EERT

—HAIE T EE TR, A TRHEEIA 2, X A TS IR AR S R . B
I EA R, R BT
Al 2-7 Wi tsUclnt.py 45t T B IE % S A

~ffl 2-7 UDP BYE)EZE Fim (tsUcint.py)
XA BIE—A UDP 2 73, B I PN RO G RS S0 R, FFEBUIRSS A5 T I TS S, AE
BeNErEHEF.

#!/usr/bin/env python

from socket import *

1

2

3

4

5 HOST = 'localhost'
6 PORT = 21567
7 BUFSIZ = 1024
S =
9

ADDR = (HOST, PORT)
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10 udpCliSock = socket(AF_INET, SOCK_DGRAM)
1

12 while True:

13 data = raw_input('> ")

14 if not data:

15 break

16 udpCliSock.sendto(data, ADDR)

17 data, ADDR = udpCliSock.recvfrom(BUFSIZ)
18 if not data:

19 break

20 print data

22 udpCliSock.close()

BITRERE

% 1~347

7E UNIX J38I1T 2 J5, M socket Btk S NFTA 1)@ 1, R TE TCP MUA 1 & 7 i
—_‘ﬁo

% 5~1047

DR A3 UG 2 AE AT S s AT AR5 4%, FTUMEFH “localhost” 245 %% = i AH 5] F)
i 5, I H WX R/AMIH 2 1IKB. 7 4h, LLE UDP R %5 2% F A 1R i 7 R e B 37
X5

% 12~22 47

UDP % i3k TAE 7 LT TCP & i se e —FE. ME—HIX Bilje, FATR T
S5 UDP R4S 28 iEE:, RO st R ik — 2 B RS RS 2 1 [l & . 7R (R B 77 B IR
FlE, HHERFBEREDL, REEREZMHEE. &5, SRASHREN, BhHEFIEcmE
s

1F TCP % P i/ iR 55 #1912k i, % Python 3 F1 1PV6 fiR A1) UDP NiZAH 24 B .

2.4.8 1T UDP BR&Z B fE ik
UDP %P1 6147 5 TCP 2 P Al

$ tsUclnt. py

> hi

[Sat Jun 17 19:55:36 2006] h

> gspaml spaml  spam

[Sat Jun 17 19:55:40 2006] spam spam spam
>

$
R 55 #i AL o
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g2E

wai ting for nessage...

..received fromand returned to:

('127.0.0.1', 1025)

wai ting for nessage...

HEL b, T E  w AE L R RT RARIN R AN R RO Ak I
TR KRR AT B TR B AR AN 5 AGE . A TCP iRS5as, w LAKIIETH 2

K BB i, RO EEAS R  am ER AL T NMERE . TR

BER B IEA 2 “waiting for

connection”, Tfi/2& “waiting for message”.

2.4.9 socket {ERE M

bR 1 BLAE AT socket.socket() B2 A1, socket BEHUL SR AL 1 BE 22 T 2% B F TR 1)
JEtE. Hdr, R 2-2 50 7 — LR WL JE 1 -

< 2-2 socket HEHRE M

B &R B R
HiRE M
AF_UNIX. AF_INET. AF_ INET6", | Python s s fFRIZSH: 7 - 5 ik
AF_NETLINK®, AF_TIPC”
SO_STREAM. SO_DGRAM BERFIA (TCP=i, UDP=$ER)
has _ipv6” TR TR 3R 1PV6 94 /R FRIT
B8
error BT AR
herror” TR BEA 4%
gaierror” ik A S 1
timeout R I 1
socket() DLES E B HEE SR . B R CERE (AN fld— N ERTEN R
socketpair()® VI E I R . B MR (Al Gl —W B4
creste_connection() WAL e A (BN, S X, BREEEERR
fromfd() —MTIFR SRR AT B — DN X 5
ssl() W BT R~ BT EEE: APITIERRIE
getaddrinfo()®” PRI —AFICHFHI R kA5 S
getnameinfo() G —ANEEFINE, RE (NS, W05 ool
getfqdn()® IR (1] 55 H (3K 4
gethostname() IR [F 2 1 LA

gethostbyname()

B— TN SR 1P Mtk
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(230
B ¥ 2 W # b
gethostbyname_ex() gethostoyname() 4 FEAA, TR N4 . B4 EHEESA 1P s
gethostbyaddr() Ha—A~ 1P bk ) DNS {58, iR [Hl Y5 gethostbyname_ex()AR A 3 Je4
getprotobyname() B A n ‘tep’) BRI
getservbyname()/getservbyport() E%’I‘H&%%Hﬂﬂ‘]?ﬂ—/ﬁﬁﬁﬂ%y B RO K SEFATAT— A SREOR UL, PR T
ntohl ()/ntohs() Kok 1 00 458 1) RE RS 4 E L I
htonl()/htons() Kok B WU RHCEE O 4% - 15 5
inet_aton()/inet_ntoa() ¥ 1P bk )\ SR R R e 4l 32 AR =X, Bl Rk (LA F 1Pva Mk )
inet_pton()/inet_ntop() ¥ \P bR R B A T R kA, B ROk (RISEA T 1Pv4 Fi IPV6 Sttt
getdefaulttimeout()/setdefaul ttimeout() u:i; ?iiiﬂz) AR BB B I ) DU (R 580 VA g B B
TR

@ Python 2.2 Hriia,
@ Python 2.5 thh,
® Python 2.6 H1it .,
@ Python 2.3 thiih.,
® Python 2.4 thiit,
® Python 2.0 Hii .,

TIRIE (35 ., 1521 Python 2% B ) socket itk RY,
2.5 *SocketServer t&k

SocketServer &R R — AN E iR (Python 3.x HHEEL#y 44 4 socketserver), ‘B H
PR AR Z2 FERRARRS, A1 O X 4 25 2 i R R 55 25 P 75 AR o XA BB A AR
BIR S MRS, Wk 2-3 s,

I ST RS AR TCP s, AR AIE— TCP B ui MRS 48 . Re KM
EANZ IR B S AR A, AR 0% G BIFRATU AT AL B — S BB T AR, T RARA L
OFERACHY . IR AR TIURREIE S0 'S () B i S [P IR 5 2% O TR IRII IR SS 28 L & R e 2P
BT, WUEERERENLED.

B T ORIRBEIR TSIl 2 Ak, A — AR A, AR 2ok gn 5 B R Y
BR] Sy DATH] i) %o 2 ) 5 sAL B 5 25 B T 20 43808, DL SO B8P 1 Ks T g SO B A ) b o
RIEEERR, NMHABPIRERSHENN, XBWENAERGTREFERER, B
Ao TAE.
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%% 2-3  SocketServer fE3R %

BaseServer LSO RS AR IIRER mix-in REVHT (UHTHES, ERERS 08X
ffysizfls AT LA TCPServer 5 UDPServer il 1) 551

TCPServer/UDPServer FER A 4% [R5 TCPIUDP 45 %%

UnixStreamServer/UnixDatagramServer BTSSR RS TCPIUDP RS 4%

ForkingMixIn/ThreadingMixIn IR B FEThBE ;. RAME mix-in 285 — AR A8 A el — R p
Py ANBEE I AN

ForkingT CPServer/ForkingUDPServer ForkingMixIn 1 TCPServer/UDPServer [1J4H &

ThreadingTCPServer/ThreadingUDPServer ThreadingMixIn 1 TCPServer/UDPServer (¥4 &

BaseRequestHandler A5 AP AR A5 SR A% O D RS AU TS, IXRE IR QI X AN 1 s
A LAl StreamRequestHandler B, DatagramRequestHandler £l & 25 11 52451

StreamRequestHandler/DatagramRequestHandler | 523 TCPIUDP JIj 4545 i1 i 4% &b ¥ 5

AR B AE A, FHL b, REE PIFGE RS — AR R 7 i 2
MR . T HAb R DI REAOR B I SocketServer 28, It4h, GUI %ife (WA 5
5 WREFWEN. R REESIEAINAEE, FOvR)E — 1T R 2 —MRSS &
FITCRRAGIA, & 5 A5 e B - i B IR 551 5K o & AR AR LT 15 24 5 i 1 f0 22l TCP iRk 55
#a P TCIR while JE3A —#%

FEJFIR AR 55 ae a3 A, BAIBLZEFRAE R, BB RN g LR AR 55, AR5 4ket
SfF. FEMACRIIRSS AR T, JFARE IR SS AR T QAR TR L ME R, R
JR 55 AN — M BTG RIN, AR 55 F i ol AR FH AR P R 2

2.5.1 fl& SocketServer TCP fR% 2%

el 2-8 1, BT ARG AR, RJEE XS AR ENE R, HOGRERAEHE
MFE, BERNE. BL2MEEEE N R B.

~ffl 2-8 SocketServer Bf[E)# TCP fR$585 (tsTservSS.py)
il fd Socket Server 3. TCPServer 1 St r eanRequest Handl er , iZIAA& 7 — MR TCP R4S 45 .

#!/usr/bin/env python

1

2

3  from SocketServer import (TCPServer as TCP,
4 StreamRequestHandler as SRH)
5 from time import ctime

6

7 HOST = "'

8 PORT = 21567

9 ADDR = (HOST, PORT)

1

1

_—0

class MyRequestHandler(SRH):
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12 def hanc!1e(se1 :

13 print '...connected from:', self.client_address
14 self.wfile.write('[%s] %s' % (ctime(),
15 self.rfile.readline()))

17 tcpServ = TCP(ADDR, MyRequestHandler)
18 print 'waiting for connection...'
19 tcpServ.serve_forever()

BAITRRRE

% 1~947

BRI AN SockerSarver G AR T, KL T Python 2415100 R
1T ATAE, AR R FRATY Python, 84K A3 (i 52 4: W52 ) module attribute
F, BELER— TR TR

from Socket Server inport TCPServer as TCP, StreanRequestHandl er as SRH
% 11~1547
XHEBEAT 7 ORER TR A2 1R MyRequestHandler, 1£4 SocketServer
i StreamRequestHandler ff1—ANF2&, JFES T BRI handle() /775, %7 1E{ERZE Request
NN E SRR GIETVS R
def handl e(sel f):

pass

LR ANk A B R, e st handle() 5725 1 StreamRequestHandler
FH AN BT BRSO 5, PIIRATRAE A readline() K 3RELE 7 i 5.
TR write() K 5 Hf A3 R0 25 P i o

Rk, 7R P um AR &5 AR, F5 A B 2R34T 7. Sebr b, RIS IRA 2
BRI, PEARMA 2Bk AR P uARFS . BT X A 25 2 4, EE R
B LRI AR 45 o

% 17~19 47

B RIS R FH 45 € M EAUE BANE SR A0 T TCP 448 . AR5, TR %
R IR R S T2 7 i1 K

2.5.2 Bl SocketServer TCP & i

Rl 2-9 PR, X R QR MAR R BRI R i, RS SRERASE, (Hab
R A B e A 5 T A 55 AR 4 A
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w5l 2-9  SocketServer Et[E]#; TCP & Fiuf (tsTcIntSS.py)

RN TCP 25 /i, e A T 52/ Socket Ser ver 2 StreanRequest  Handl er XF4UEfS.
#1/usr/bin/env python

from socket import *

HOST = "localhost'

PORT = 21567

BUFSIZ = 1024
ADDR = (HOST, PORT)

LL=T-TE e R L

10 while True:
11 tcpCliSock = socket(AF_INET, SOCK_STREAM)

12 tcpCliSock.connect (ADDR)
13 data = raw_input('> ')
14 if not data:
15 break
16 tcpCliSock.send('%s\r\n' % data)
17 data = tcpCliSock.recv(BUFSIZ)
18 if not data:
19 break
20 print data.strip()
21 tcpCliSock.close()
ERITHRRE
% 1~847

RIEERA AR AL, X E R S A .

% 10~2147

SocketServer T5RACBUFEFF HIERIMT RS2 IERE . SRAUER, Rk, mTX
AL BATABEAER I FE P A PAT IR P AR ORI RE, DA IR A i 55 2 AOB T B
R EAE BT

XFAT J9lFF TCP kg5 e EEAZ 2 —1> UDP Jik%5 s . 281, 18 51l RA K 2
FITIERT AR E . A, BATKILEEAR = RN — 1.

bR 1% P IR S ENTITA” (RO 3RAT T IR B — A ) XA FRZ A,
FoAts— Lo/ DR C 22 AR R 55 S AU AT iR i 45 th . RUOAIX LA FH AL BERE iy X A
P AR UGS — R, B DL AURIEAT AR (R EFMHRAT R MRS &8 2 R R EH
X HRIE 2 AEFF o A3 MR S5 #3% [8] F)3H 2, T strip() es Bonf FLkAT A0 35746 FH B print
P E SR AT

2.5.3 #1T TCP fRFEME i
X B2 SocketServer TCP % F iiis % H
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$ tsTcl nt SS. py

> 'Tis but a scratch.

[ Tue Apr 18 20:55:49 2006] 'Tis but a scratch
> Just a flesh wound.

[ Tue Apr 18 20:55:56 2006] Just a flesh wound
>

$
KRS AR i -

$ tsTservSsS. py
wai ting for connection...
...connected from ('127.0.0.1", 53476)
...connected from ('127.0.0.1", 53477)
SIS 0 H 5 B W) TCP %5 7 i Rl IR S5 4 (0 At 2R 8L SRTT, ARBIZ R, FRATHE4E
T RS HPIR.

2.6 *Twisted {EZ2/N 43

Twisted J& — 55 K S IR R 28 HEZE, 1 B BR BE A 0 BRI i S 8 1) S 20 X 4% 1
FREF AL fE9E AT, KAEEAZ Python FrifE K —5 45, AT A A0k 1 % 5F
R (] ME AT R . B E T RERISCRER AL e8I R G, ARG 2 i
LERE. WA FIRIE. WK/ IM. DBM & RDBMS ¥ 4L A Webl R . HLF-HR 1
WIS GUI R T A%,

iR Twisted RSCHLE RG], A RN, FERRLIUFGERE, I %M
TR A 4 T 2 S FE 7 “hello world”.

55 SocketServer 2L, Twisted [{IAEE 4> TIREERAFLE T2 IR o FEALEX TiZon i, &
AR A% Twisted [RI4F 9 2H 44 HH 1) reactor 1 protocol £ H 125

2.6.1 )i Twisted Reactor TCP fR% 22

PRE BRI 2-10 H AR 2R T SocketServer 411 HH AR . 4R, AL TAbEERE T
7, TAAE T —AEE, FUERERIAMEAN T RES 7k Bk, AT
RPN MAEBEIRNTE — T IR,
~ffl 2-10 Twisted Reactor Bf[E]&; TCP BR5588 (tsTservTW.py)
KR — MR TCP 528, BRI T Twi sted Internet 3.,

1 #!/usr/bin/env python
2
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from twisted.internet {import protocol, reactor
from time import ctime

PORT = 21567

=IO

class TSServProtocol(protocol.Protocol):

9 def connectionMade(self):

10 cInt = self.cInt = self.transport.getPeer().host
11 print '...connected from:', clnt
12 def dataReceived(self, data):

13 self.transport.write('[%s] %s' % (
14 ctime(), data))

15

16 factory = protocol.Factory()

17 factory.protocol = TSServProtocol

18 print 'waiting for connection...'

19 reactor.listenTCP(PORT, factory)

20 reactor.run()

BT

% 1~6 4T

VB AT A 3G AL SN, o twisted.internet 1) protocol 1 reactor -3 LA A%
oo 5 RE .

% 8~14 47

FA113%45 protocol 2 F: Ayt 7] 8k Ik 45 28 1 FH] TSServProtocol . 28 J& B 5 T connectionM ade()
A dataReceived() /7%, 24— N i i 45 B IR 55 4 i k£ 34047 connectionM ade() 75 i »
M 24 il 55 45 B2 W B0 & 7 o 8 e ) 2 3k 1) — e 4R B gk 2 1 A dataReceived() 77 2% -
reactor 21 AL ER — AN SEAESE H &M, XFERAEETLAE IR IUE s LT U
I &

WE AN, AR i S RAR e T e 5 gl AE ) . AR AT DUE B FRATT ] 7
connectionMade() 1 FH & SRS EAUE B, X T 5BRATHIMTIER MR F ik iE R, LA
J Al 7 dataReceived() HHoR B i [ 45 % F it

% 16~20 47

ERR S 2B IR G, B T — ML) EZ AT T, —EARK
BB =AM NERER, #RE “HliE” P —AL]. SRSTE reactor H1 23—~ TCP Ialr
7, DU E RS E R SEBIE—ANE RN, B2 ld—4 TSServProtocol SEfIIR AL #E
AR S (1) S 55

2.6.2 Bl Twisted Reactor TCP & P

55 SocketServer TCP % P ANF], 7~ 2-11 Btk 5 ALK P om i AN =, XA S ER
Twisted.



00 O 0O Linuxd O www.linuxidc.com 0O 0O 0O O

68 F1#5 BANAEE

il 2-11 Twisted Reactor Bf[E]#; TCP & s (tsTclntTW.py)
[FIRE R FRATAAZR I ()8 TOP & i, R —A Twi st ed IIMAEERS 1.

#!/usr/bin/env python

1

2

3 from twisted.internet import protocol, reactor
4

5  HOST = 'localhost’

6 PORT = 21567

7

8 class TSCIntProtocol(protocol.Protocol):

9 def sendData(self):

10 data = raw_input('> ')

11 if data:

12 print '...sending %s...' % data

13 self.transport.write(data)

14 else:

15 self.transport.loseConnection()

16

17 def connectionMade(self):

18 self.sendData()

19

20 def dataReceived(self, data):

21 print data

22 self.sendData()

23

24 class TSCIntFactory(protocol.ClientFactory):
25 protocol = TSCIntProtocol

26 clientConnectionLost = clientConnectionFailed = \
27 Tambda self, connector, reason: reactor.stop()
28

29 reactor.connectTCP(HOST, PORT, TSClIntFactory())
30 reactor.run()

BITRERE

% 1~64T

Bk, BTSN Twisted A2 58, FHEEHAHNE. B5HM0E P bmIEE KL

% 8~22 41

LTRSS 2%, ATETES connectionMade()F1 dataReceived() /71234 & Protocol ,
I HIXWE 2 LS RS SRR AT . 4h, EmInT B Ak sendData(), 4
TR S

REAX IR AR 2 P i, T ABRATRTIF A 5 RS # A g 1 — . — HEESL T %8, ikt
ITH—, WRIE—FKIHE. MEHREZE, FAVREEEER 0 SRR B, Ifm
2% 2% ik 5 — M H R

DA EATASE—MES R4k EE, B RSN MAR RA TR AT N ARG ER . 1t
B, AR AR ST G0 write() AR IE A —ANH B RIS 2%, 1 A2 PAT loseConnection() &
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KMERET . YRAEZMRELR, #iHH T # clientConnectionLost() /% LA & % 1t reactor,
SERARTAT . Ah, W RO FL AR R R T S R S T clientConnectionFailed()
HE 4t 2245 1k reactor.

TEHA M G A T — A% P L), Gl 7 — N BIIRSS S RIS AT reactor.
HR, KHESEEI 7 L), AR HAL 645 reactor, TEANFRATTZENR S5 25 b P8 8
FEo XRBANA RS, FEFAR P umSRATEE, R ER T A —IOEEE
B — AN G BURTRATR — A% P i, B DL BN 4 B IR 55 28 I P SOW &
T AR 2% 25 (0 1) A — AN sk 5 IRATIEAE

2.6.3 4T TCP BR&EFBAZ i
Az P, Twisted 202 B R T HiH

$ tsTcl nt TW py

> \Where is hope

...sending Were is hope...

[ Tue Apr 18 23:53:09 2006] Where is hope
> Wien words fail

...sending Wen words fail...

[ Tue Apr 18 23:53:14 2006] When words fail
>

$
55 S IR BN ERE . Twisted 2R FFIESE, fERRSRH B A0 R A2 KL

$ tsTservTW py
wai ting for connection...
...connected from 127.0.0.1

“connection from” i 1 A (05 HAl A5 2., PO ERAT R AR 55 25 A% S 5 R ¥ getPeer()
JIEER T ML

i ZACAE A, KZHEET Twisted (0 AR 7 EF LA 25 H BB 7 IR 2 o D DIX
RANUREEERE, HREMIH —EMERE, B MR ZEMF %

2.7 FHEIELR

£ 2-4 HIH T HAh— 2 5 R K MEEZ TR A M Python B, 4 RIKHERET
FEFFES, Wit 418 select f R Fl1 socket fidh . select FEHER ML T select()efi %, % pR %L
EMERTNEES. EsEA A — a2 RN —EEET, R EAES)
(R . select()RECKE 2 FHZE, ERZE DA —ANERTCENIBE eSS, RN,
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eR R AR I E B S CEIET DI e e B iR Ir SN, BAREAMEET—
PRI A% W)

®2-4 MBIERFRIZERRR

BB B 7
socket A B HEH, IR RGN HiFER
asyncore/asynchat SO 2 1 PR R IR TG, 3525 AL T 2 7
select TR SRR 0 24 PR 25 A8 P o B A e
SocketServer ERAHEL,  SLOERI 4 T REFF IR 55 9K, 4% forking X threading %

TEBN AR 5545 J71H, async* H1 SocketServer B =L I ThRE. EAITLL socket Fl/
B\ select BHUNFER S, BRI P o/ IS5 48 RGIT K EIMIRIE, FoVEAICS B3R
T A RZARS . R TA TAE 2 LB i) O el gk A iE A2k, IRy
I FTHE 2, SocketServer H At RSO FEE B SS AR D RE, BT —A
AR IFAT R B & 7 i =R AR -

EINEAREE T async* S (it T ME— 1) S B R SCRE, (ERAERT T, BATZIAT —A
FU TH i A B8 0 i oK (1) 28 =07 B Twisted s BRAR A 55 i AT O 25 B B/ 9 ARG RS A T REURS (1 D
A, AHJE Twisted $2HE T —ANEE MR KR EWAESR, HHOKLI TRZ . ATRTE
http://twistedmatrix.com 3k F 325 £ 56T Twisted 1I7H S

Concurrence & — S IR G HESE, B2 A 242 4% Hyves )5 & 51 2.
Concurrence J& —MEHL T libevent [ =i 162 1/0 255, libevent & —AMIC A (51 1 B R %5
Concurrence »& — M PR, BT R ERLANE (GATEAD LA IR 77 2Nk AT A 5]
A AN A% TAE. W LLAE http://opensource.hyves.org/concurrence [ itk 3 8 £ 56 T
Concurrence 115 2.

PRAR I 48 HE R 1616 A %2 S 2B A5 R (greenlet. generator 25 ) 2 — IR At mEAE 20 IR S5 4%
TXEEFEZR I p — AN H bRm e s e B e = 240, DL vr A P DA—FP s 2R 1 [R5 U7 50
AT A .

ARFEA A R ESEAE Python HoR| B AT M 28 g, LA AT AR Z il
£ Cin TCP/IP A1 UDPNP) 6% H & UM AR » W RARAETF A g Web F 2% 2 FH AR Y
FATRZNE R R 5E 3 7, BUEBRBIAR P 2 545

2.8 %43

2-1 £8F. HEERNER TAOERER T Z R XAt A2
2-2 B P/ REERM. HHCHIEMIRRZXMARERZE, FHEd e


http://twistedmatrix.com/�
http://opensource.hyves.org/concurrence�
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2-3 £#F. TCPAIUDP 1, WM ARG e szidide, TR eA 5 BT 1)
BETIHHTE P s ?

2-4 K P, FH TCP (tsTontpy) 1 UDP (tsUclnt.py) %) i, LAE15 AR5 2% 44 FR
TeE A B S AR T e BeAk, ROz v PR ENLA M DS, B =5
HUT —ADNEE 2SR E R, T2 RAZAE FHERIAME .

2-5 W% AiEFE4ET . LI Python FEZ 2% R G T socket fERe ) TCP % 7 it/
MR R G, IR IR R THE. His TR, REEN% P, tA]
PLYE http://docs.python.org/library/socketttexample /i Fh 3k 1) 75 2k Y5 AL
AR GEAR 7B IR 55 28 (I ThRE R U, 84 mT LASE T AR &5 A0S, DUffie LA
ZIhRe, SHAER IR N 4.

date  FRSSERHFIR[IHMRT H /M B, B time.ctime().

0s R RAE R (osname).

Is HIH T H SO E S ($2oR: oslistdir(4 H—ANH 3%, os.curdir & 245 H
). EMUE: B2 Isdir iy 4, R[] dir BRI SCHE

PRANTEBE— AWK TEBOXMESS, BUOMRITHENL AT DL B Qs . EEE,
TEMRSZEH 2 )5, RGBT EZ AT U AUEREMgh e . B0, 7782 8 3] i
OEgbe” M RIER. Wb, H/ERGUEE STE 5 /B NiEMRgE e, ALl
OEfRF.

2-6 Daytime k4. i socket.getservbyname()sK 7 & il UDP il i “daytime” il
25 M 45 . Ko fx getservbyname() 19 SCFY BASR £3 FL wfk fff 1) 1 FH 159 (B socket.
getservbyname._doc ). 4, MIERE —ANMNHARET, %8 HRT Re% T W
BRIE B E, REERMEAHREE . — BRI RS AR IR, B R
R E

2-7 FRIIHR. GIE—MERFPETIRFET . FEE 0L, AT EEE, S
SANER ARG RE, RA DAY, A — NS 5EEERHRAEER
ZHTLAERFE R HFH, —HRIEERIET —%E S, TEMRREFIRIEE BT,
IR TR . Horh, — RS 53 AE RS 4s— M, T m—hrAE 2 P b —0l.

2-8 AWM IR, FH E—NRIMFRERTTE, BE DRI R S5 DAL R 43
TR, ERE G AT ORGSO S, H A E AT

29 ZRAFPARIWR., H— B BRI S, UARIIIRRS SCRZ .

2210 2AFP. %50, 2R ITHR, BELIRIIIRIRS CRZ P A2 5 EE .

2-11 Web & F 3%, 5 — A TCP % i, fHERERRa s imsl (IlER “http://” A
R JEaAs 8, R N4 1 80 s, — B —ANERE, MkiE HTTP @b
FAEH GET /\n, RIS 4R B AT A Bl S A —/N S+ (GET 2t g —1


http://docs.python.org/library/socket#example�
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Web T, ffile RIS, \n K 2 KIEFIIRS A Kk z BRSO N
Ko WERAA? PRk & Rerfi (R TR B 2 IR 2 QR ARVT AR 2
TEAT 2 FAF R SRR — B ANATAF, 8% —Mtae EH T/

2-12 BEERAR -3, A —eEIRARSS AR . B U s Sk — B R 2 JE N ERROIRES
MRS 2 AR o R IE A 2> AR JE 2% iR (0] — 25 R B I IR0 B, o 8T i o7
Z MR B P BT IR SR B TR B o 3 — e R i P O P A T B s B, b FR e —
AR S I SR 2@ MR 5B — RN a4 .

2-13 ARG F . WITFFLRB— NGRS 4. RS s 4E — NS LA -
P15 50 PR 2, VR IEA 0) B IR 55 28 P A B IR 35 I A5 R 4t I o BE X — A Bl
MNA IR 2%, EMEATIRIRS BRI BRI 4 GER, fEXFET, X
WG i 55 45 2 44 PRI S5 48 TR 20 P 3 ) o
BN A B i A FE E AT SRR S5 #8 Huhk o [FIFEHL, X T AR IR S5 25 1)
PR, 1K R A% RIS — MR B RIS A, AR N BT IELE F4R AT
KEBBIMRSS . VEREIE, AFRIRSS #4822 % P ik Bl — > W04 -5 5 54T
SR G %R P vt T A% B3 M IR AR 55 38 R AL B (11 SR
b /G
1) NAFRIRS SIS I AFIATVE R I ThRE o
2) NIRIIZFRIRS d i N H EC R ThEE, EREFRLLAR 55 889 M T ARG 4%, DA
T8 Pty 1 AE 175 SR MR EE AR 55
3) R A FRIRSS 5 B 1% e BRIE I AR R 1) 15 ping CL&yFE M AL, CAER IR EAT
(IS5 S AL T I FEDIRAS o [ I R ICKs 2 T B0 FRIR S5 21 HL MU S5 5112 Hh k25
PRAT DL AB LR T 44 Bk R 55 28 R IR 55 2 SE I B IR 1 AR S5, B (AU ASE A R 4D 55
& (U —MERD

2-14 AR E ARG KX . R EFTA 57 b/ k55 45 s 1 A RS H sk Z B AR 2T 1)
e TATFFBA LB LA R J UM 5%, 140, F P 4% Crl+C AR daiR t iRk 25 #5 51 Ctrl+D
PGB R P AN, A AR A A raw_input() A ASIE 24 5 N\ BiAL BE Y 25 4
o FIRIXANERPE, &0 A1Z0E— DN HEFI S KA Y, RofEaR
MERYAE . REGH, ERBIFEE—XR P RSH/RT, HOIE
ALEE, XN AR T L RE IE R OCEA, B OC P N 4%

2-15 F¥ A= SocketServer/socketserver. £ TCP HR45#s B, FHHH—A
mix-in R CFE—A P RS As  N T IR RS %, RN Gl HEiT 2%
Uiy, FERE SRR BRSS9 2 3 i R T

2-16 *# /& SocketServer % . 7E SocketServer TCP iR 55 220G, FATAE AR MR
()5 Al TCP & o B & i, KD SocketServer 2R A 4E4 2 A1 3R 2 1]
[+



00 O 0O Linuxd O www.linuxidc.com 0O 0O 0O O

F2E MERE 73

a) k7K TCPServer fil StreamRequestHandler 28+ BT 1T ks, MH AW ATAE P
R R BN E . (ARG SR —ANERD.
b) WATIHZE S T RERE] (0 AP RF, X LT A ZAE S b
PRt IRSS .
2-17 *FH AR E D 5N T Python AN 520 & 48, 7T LA Twisted. Greenlets,
Tornado. Diesel. Concurrence. Eventlet. Gevent Zrhik#t. fiideil2H4, xf
EATEAT 2, BB AR LSRN 2 e i, SRS B — SR AR AR
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H£3F BRENMEPREE

BN, B3, LFAEF|R LMz A2 R MR
—Joe Garrelli, 1996 4 3 A

rEAR:
o [RIRFINZ P o TR AT s
o AL
o [HLEHIE;
o HIFHILE;
o FHIHLEL,
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B2 BmAE T HEE TR NEEE P R 2T 1R 45 2 244 DRRE R o5 40
B RS A IR o IR EE W ZE P I TS0 AR (FTP. SCP 45). [l Usenet
BEA (NNTP). RiEH PR (SMTP). MRS %8 L FHHE TR (POP3. IMAP) 2.
I TAE S5 2 FAERR T bl RS 2% 1AL E— X 7E T BEM/ A TCPIP
KRR Z PRI THR . AL T TREMT  DLUHCRSEILNINIA A 1 & RS

3.1 RAHMZEFimENT

FEN AT LI EE I T, S 25375 2 RIS I 3 77 i B2 A4 70 9 1 I X AN 1A A
TX HLA AR X B A O T R AR S B (st SR AE IR S5 4R 8 AR 5518 I 2 Tl A . 7E
SeRE LN RRON AP H R (BRSO TR R E RGO N A RS A%
FUEAET RO, R RS . WRE RIS, B ARG (RTEERE
ECENSE), EAEZMERE OB AN i/ RS ESEAGIR . BIRIEA L]
JRJZE BT QU RIR I 2 7 o, (EVRERLR SE A R o

ARG LZABRER S IFEUEA R % P e . X SR 2 R LK L
W AP AEF AL XA AR BT Z WA 2 1, BUA RT3 1 — B R K
Gphb. WHEERRE, EFa TR INEE R IERE P wiE Y. BAAE RS
IR =AU, BN EATR, BE A LW NIEOMEES) S AR R R P
(K12 R T o

3.2 XL

3.2.1 XHEHIEFRMNY

DRI I P B o LI A R AR S ST AR BRI B 2B E R A . AR 2 T LA
TAE R _EAE R SO o B AT BRSSO AR R (FTP) . UNIX F| UNIX & il 6
(UUCP). HIT Web [ AAER ML (HTTP). %4k, &4 (UNIX R R
w4 rep (AR 24, F R WG scp A rsync).

E4R, HTTP. FTP. scplrsync R FAAIRAEH T 2o HTTP EZH T2 Web 113
TEUL KT Web RS, — & a o0 sk At nT AV i) i 554 LI SCHERIIR S o R Ay
HTTP A Hiri SR T SRR U1 RIS IR 0 SO R 384 D .

1M scp Al rsync 75 ZEFH P 8 Sk BIIRSS 28 B ML TEAERISC 2 BT AR P im i) Sy, 750
AN EAEE . FTP 5 sopirsyne A, et Al BLEAEE R300H:, FRH T UNIX KI1£
PR, P RESNASIH P 2%, HFTP R AYE RS BTEREN T FTP.
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WAE DR RN —F 32 JFE M LR — M/ 248, IDCHE B i diE H
L», LinuxIDCHEAZ & T Linux R EE Fr 0

Linux /A 2 B FILINUX R GE 1T NS, S R AR fefLinux %, BLFE
Linux. Ubuntu. Fedora. RedHat. ZLjELinux. LinuxZF2. LinuxiliiE.
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3.2.2 RN

ALY (File Transfer Protocol, FTP) i L Jon Postel 1 Joyce Reynolds FF % ,
1% AE RFC (Request for Comment) 959 5344, T 1985 4 10 H K. FTP 2 H T
YRR A LA, AT U TAE S TR AL 3 SO, R £ Windows #EAT TA%,
I SCHEAE A R SH A UNIEX BT OLR o 5AE Web 4T 2 8, FTP e 78 R4F W _E3E T SO
1 DA S B A FIRARRS ) R BT B e —

RO ENS, FTP BRI P A AL A Re v i i f2 FTP IRSs#%, (Hl R vris A k-5 1)
HAPEAE R D EHAERRE FTP RS UARVTFELH P 5. X, BELHARHP
Zi7e “anonymous”, RS H I H Rt . 5 )RR R IS S AR ERCHANE], X
AT AT H b KKV o] B 5 & P AHE, BB R RBERA R LA FTP 4.

B 3-1 J8oR TR, HITAEREW .

1. BPumERa LR FTP RS 85

2. BFumi AR P 2 AR (87 “anonymous” FTHL TR {4k ).

3. F AT & O RS B A R

4. ZPumMITFE FTP MRS 25BH, S5 EH.

AR, X RO R IR . A, BT S BT ST A B A R i R, 2
FEUBAMEEAE TE B BTt T SR P i 15 434 (900 Ab) ML AN, FTP
ey A el T

FEJRE, FTP UG TCP (WA 2 &), A UDP. 554, W LIk FTP HEZR
Uit /IR 2% 2 A R R O o TR DR L9 2% 7 i R AR 45 2 #R A A B ok s . — 4
a2 (21 5D, AR 0 CER 2 20 S D), WE 3-1 k.

M (>1023)

@ TP R ) FTPHRS 2 46

20 (FEah)uk
N (#zh, N>1023)

K31 IR R FTP 0 AR S5 &% o 20 7 i 5 1 5% 4 £ i 5 12 i 1
i FTP P BGHEA, M0 A i Hodhs v A%
AL “ATI 7 208 FTP A PIRR A Eahizh. WAEENEA N RSaA
K 1o EARSS 24E 20 5w H e B v L )5, 8 “ F3h 7 Eak g .
FERAIET, R SSas R B UR R P s A LB et e 1, 207 o A Bl 3 ST B
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RN, FTP RS ERIEE IR SN & “Wish” 1. &5, DECEs T My g
IR BN AR SCRESE 6 FRAS IR A B (IPv6) #luh:——3¥ Il RFC 2428.

Python TL48>CHF 7 E4E FTP £ N 1)K 2 HdiE BRIRR X B 1, /T KL AE - http://docs.python.
org/lib/internet.html H 48 B SCRF &M R 2 o . IUAERF H Python B2 (RIR: 2 7
IR 2 A5 5

3.2.3 Python 1 FTP

ATl Python 45 FTP 2 imfe Pl ? HstZ i DR Blid —2 7, BIEILER
TIARRL ) Python R He - NANR I #AE . A [l — R iR
1. ERLFIRS A

2. .
3. KRHMREER (RSN,
4. BH.

FEAE R Python 1) FTP SCHRFIN, JT i 245 2 frplib A, IS5 {b—4 ftplib.FTP
FR . BRI FTP AR (st AR FAERSE) AREE X AR R SE K
"M — Bt Pytho D5

fromftplib inmport FTP
f = FTP(' sone.ftp.server')
f.login(' anonymous', 'your@nsil.address')

f.quit()
FEB HSERIB 720, SeGE— MRS 2 fplib.FTP S8H)77 %
3.2.4 ftplib.FTP /G E

R3-1LHIH T e T, RAFIALE CE T 7575, S RETRARD,
EX A A7k R 1 Python FREEAT FTP 20 im i RE P& (K APL. Bt i, HAb A
RN, PO VEE A SR B BT B e, ZEAIREXLE AP (EH]

#=3-1 FTP XM&RESE

B & #H o’
login(user="anonymous’, | &3 FTP R4 %%, T S5 alikm
passwd=", acct=")
pwd() FRIFHAT TR 3%
cwd(path) 471 TAE B %8N path FsiE
dir ([pathl....[,cb]]) 5K path HEBIAZE, FEMSE co 2 — A EHERE, ey retrlines() 7k
nist ([path[....]) 5 dir()2ML, (HIRE—ASCHELHIR, AR BRI 4




00 O 0O Linuxd O www.linuxidc.com 0O 0O 0O O

78 F1#H5 BANAEE

(83
Bk #H o’
retrlines(cmd [, cb]) 255€ FTP #r4 (W “RETRfilename™, FT FEOCASCM . ATERIEIEREL cb AT B AT
retrbinary(cmd, 5 retrlines()241Ll, RAEIXAME A LBk SCAF - 11138 B 2 ob T AR —He (HUORVINERIA Y 8KB)
cb[,bs=8192], ra]]) I 8 A K
storlines(cmd, f) 4 5E FTP 44 (4 “STOR filename™), FAk BAESIASIIF. G E—NSFX A
[ngi’g‘f‘gg]()c”‘d' f 15 storlines( 3, JURAME A UbER —HEBI . B4 E AN SO B f, EEBA bs BRA Y 8KB
rename(old, new) R SO old AT 444 new
delete(path) MIERALF path FEFE SO
mkd(directory) AR H %
rmd(directory) MR H 5%
quit() KRR

K FTP H55%, BEH B login(). cwd(). dir(). pwd(). stor*(). retr+()
Al quit(). 3 3-1 FEAFIHE—L% FTP XSO EMMRA M. KT FIPXNREZER, 1§
Z %] http://docs.python.org/library/ftplib#ftp-objects 7 ] Python %

3.25 XEI FTP =l

78 Python HHEF FTP AE3fise, HEMFMSHA, HEE maRR St ie
A BRI B . N XAl AE LA AT python.org I8 SCRE FTP R 554 B fi
A o AR R A 7B 2 TEiR TAE, RO RS 5 IEAE AT I FTP Ik 55 32T S LR I

>>> fromftplib inport FTP
>>> f = FTP(' ftp.python.org")

>>> f. | ogin(' anonymous', 'gui do@ython.org')

'230 Guest login ok, access restrictions apply."'

>>> fodir()

total 38

drwxrwxr-x 10 1075 4127 512 May 17 2000 .
drwxrwxr-x 10 1075 4127 512 May 17 2000 ..
drwxr-xr-x 3 r oot wheel 512 May 19 1998 bin
drwxr-sr-x 3 r oot 1400 512 Jun 9 1997 dev
drwxr-xr-x 3 r oot wheel 512 May 19 1998 etc

[ rwxrwxrwx 1 r oot bin 7 Jun 29 1999 lib -> usr/lib
“r--r--r-- 1 gui do 4127 52 Mar 24 2000 notd
drwxrwsr-x 8 1122 4127 512 May 17 2000 pub
drwxr-xr-x 5 root wheel 512 May 19 1998 usr

>>> f.retrlines(' RETR notd')

Sun M crosystens |Inc. SunCs 5.6 Generic August 1997
'226 Transfer conplete.

>>> f.quit()

' 221 Goodbye. '


http://docs.python.org/library/ftplib#ftp-objects�
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3.2.6 EPium FTP &R

BRI, R E A BB FTP st E 0% B I A . (H R ik & 2w 5 — B
A, Ak M Mozilla ()35 T 2 87i Bugzilla A%, 7 3-1 5k K 58 X A TAE. BARX
B S — AR, (i ] U2 B s T X B . XA FTPE T
BootE, Hipthf g —miRa .

w~fi 3-1 FTP T#Rfl (getLatestFTP.py)
AR T s T SR A SO B v MBSO AR, RISk RN 2R

HOST =
DIRN = 'pub/mozilla.org/webtools'
FILE =

#!/usr/bin/env python

import ftplib
import os
import socket

'ftp.mozilla.org'

'bugzilla-LATEST.tar.gz'

def main():

try:
f = ftplib.FTP(HOST)

except (socket.error, socket.gaierror) as e:
print 'ERROR: cannot reach "%s"' % HOST
return

print '*** Connected to host "%s"' % HOST

try:
f.login()
except ftplib.error_perm:
print 'ERROR: cannot login anonymously’
f.quitQ
return
print '*** |ogged in as "anonymous"'
try:
f.cwd(DIRN)
except ftplib.error_perm:
print 'ERROR: cannot CD to "%s"' % DIRN
f.quit(Q
return
print '*%*%* Changed to "%s" folder' % DIRN

try:
f.retrbinary('RETR %s' % FILE,
open(FILE, 'wb').write)
except ftplib.error_perm:
print "ERROR: cannot read file "%s"' % FILE
os.unlink(FILE)

else:
print '*** Downloaded "%s" to QWD' % FILE
f.quit()
if __name__ == '__main__':

main()
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ALAAIF A HEBAT, [TEFIHIETA 2 M. WREH A UNIX R4,
A PABCE —A> cron fRMER BB R 5 — DS, AnR T E T S SO RS A B s A
BB T, BFMICEILER T,
WNRIEAT A WA A, M58 M.
$ get Latest FTP. py
*** Connected to host "ftp.mozilla.org"
*** ] ogged in as "anonynous"
*** Changed to "pub/nozilla. org/ webtool s" fol der

*** Downl oaded "bugzilla-LATEST.tar.gz" to C\WD
$

BITRERE

% 1~947

ARALHET AT S AER B (FEA TR EXN S, HiE i E,

% 11~44 47

main() B 7 AR L Gl —A FTP X R, Sl FTP g4 GF 12~1719
SRIGIRIE] . W R AR R E . B 24H “anonymous” &%, WIRANTEEE R 58
19~2547), F— B8 kA Ha (55 27~3347), &g RO (5 35~441D

TES 14 AT AR A HA ) S i AR BRAR 7 o, % BEORAT- 578 5249 e X T Python 2.5 B3
WA, TEWH asSCME S, BIix BAFH K Z M Python 2.6 5I AIHTTHEE. Python 3 A
SRR 14 17 s HIHE L

TE55 35~36 17, [ retrbinary()Vf&id 7 — /N [Bl i pR AL, AU 3] — e g ) B0 1 B 40
S XA [ R XA BR ER R ) G SO 1) A b i A ) 75 2B P 1) () SO B ) write() 77
o ARHISE AT, Python RSS2 HBIRIAIEA ST G, BRIA 2 R R 3dE . BAMBE T {E,
R UL RABEX A, MF— NP 0, B E BIAE 58 U5 AN T A58 FH st i st S RIURBE I
T AN A AR LA AR SR 58 OB A « X L RZAE T S5 AR B — A (A&
loc), #RJEHE loc.write {545 ftp.retrbinary().

sefEE, A loc.cose(). WS T Rl R RCVE TR A S, WIRSIRZS IR SRk G TR L
RS (5 4047). 1E osunlink(FILE) B U II—Le4ERAT B AR5,  DARIN SCHAMFEAE R Ol
B, NTRGAINGT (55 43~4417) < FTP &ERIHRIAl, T dseifify (55 35~4217).

% 46~47 47

X IBAT T AR 5 FH 772

3.2.7 FTPRIEMAR

Python [A]I SCRF EShMBEh. EE, 7£ Python 2.0 S LLRTRRAS , Beah i UER A
KHIN; £E Python 2.1 R LUJERRAS T, BRUGESTIFAY .



00 O 0O Linuxd O www.linuxidc.com 0O 0O 0O O

E3E ARMEFWmREE 81

DU & — e g R ) FTP % P i 2528
Bl . coeamsmes mn o mear ey (ibinfp S NGETP) HHT FTP
i, AR UE AR AT A B AT FTP A& 4.

o GUI BFImiERF: S ir% e el HEg—4 GUI R, 1 WS _FTP,
Filezilla. CuteFTP. Fetch. SmartFTP.

o Web XSTEg: B I/ HTTP 24k, K4 Web W Eas (HFR % ) vl LA#AT FTP
41, URLIURI R EE— &R SUARFORIME I3, 1 “http://blahblah”. X HLH J
VAL HTTP AR N 548 € Mt A& 4 r o s B isGi 7,  sin] DARE AR
H FTP[JiEK, 40 “ftp://blahblah”, X5 HTTP KM 5T URL 1R18 (B4R, “ftpill”
JETH) “blahblah” AT LAEIT N “host/path?attributes™) . INAREE R, F/ ol RS RAE
SCCLEA ST ROBE URL B, 11 “ftp://user:passvd@host /path?ettri=val 1& attr2=val2. . .”.

o HBHENMNAER: HOHWEMHT FTP LML T . X2 H T4k B 1R
MR, —BIXMEFARTH A S5RGSHEZ .

X 4 MR P A E AT AR Python 4’5 . RijTHI AT ftplib SkAE 7 —ANH & XM, (B

WA LB — AN B A AT N AT . fEar AT RISERE -, R DUEH—L% GUI TR A,
U1 Tk wxWidgets. GTK+. Qt. MFC, #% Swing (S AN [ Python 5% Jython [#)42 1
JO REIE—AN T8 GUI B . e, AT LMEA] Python [ urllib BEHk gt FTP ) URL Jf
HEAT FTP 4. 72 urllib 9P 35t 5 A\ JF{EFT 7 feplib, RIS urllib th /2 fplib 175/

FTP AMIATLA T NS R, el AR TAEANF RS AR, toln, i 2 —
AN IARMEL ARG, T BB . R e, RARTLIMER sop 88 rsync 4, 2
SR — AN SNV I RS 48 Lo AN, AE— AN 1 NS < AR K E R H &
BRSO, SXBIIERTHEROR T, POAREEE e, . S48, g5z,
W RAEE A FTP R RAE NG Baialscft, B4 Python & — MEFE I &,

1 FTP Wil L/ #ijE (RFC959) w1, mILAfSREIKT FTP KB 2(5 5, iikN
http://tools.ietf.org/html/rfc959 A1 www.network sorcery.comv/enp/protocol /ftp.htm. HAthAH =< ) RFC
fI 45 2228, 2389, 2428, 2577. 2640. 4217. T Python {15 FTP SCRE, RILAVS XTI
[fi: http://docs.python.org/library/ftplib.

3.3 MEFhE

3.3.1 Usenet 5§iE2R

Usenet #f I & 42— DEERFRIK “HBTASIR 7. 502 BHT 4 —NAR A, AT
HEEa, MBERESARHENIE S, WERAERIEEE, WM EIZE. ISR, &R,
BEAR . AHSESE . BT W] DU A 4Bk, tn] BLRTH ) S AR E X
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ARG R A HREIEIAE IR 2B, RN IS Usenet E MG
To WRFEARFRKT —AMEFRIARME) Usenet THEHL L, X AN T2 44 37 21 HAthAH %
fTHENLE, BRI REYUE R S EATERTHENL L, BERXAS LR 7 a5,
BN NERHCENX ATk o 575 Usenet B RIAAIEIN [A] 2 A7 BRI, 3X AN E) 7T PAHT Usenet
RGUE L GUORARE, ] O 5385 — a0 H 31/ 18]

BANRGEAE O TN FEFRAESIR, RGREUBOSBRATE 4L R T, A
PR S5 A% E TR P AL 5. Usenet Bl 4L N A R 228k, IRZ RS 2JTHI. (H
WA LRSS RACVRRE R ET, B 2P R KA SR 5% . Usenet A0 PE O AT fE
AT R EDRESR I A P A A, R DO E R R A AR B RE T3

Usenet IEFEZHTIR 1 AMTHIMLEL, EEHALBIZ . ERMEBAERZRIZL, Rl
FEE I 2 Lo

Z 1) Usenet i ] UUCP 119 2 A% far L, 75 20 tH 20 80 AEACA I EL 1 55—~k 4%
P TCPIP, ZJa KER 7 MR M TCPAP. R — TR 4 AN B K i

3.3.2 [MEHTEIR AN

FH P A5 19X 4% 3 A i P (NINTTP) 73807 [ 4 3Bl R &l 1+« Z 6 B Brain Kantor
CIIN R 22210 EF 4342 ) A1 Phil Lapsley I K 2AAH 58048 B H0 48 RFC 977 1,
11986 4 2 A A . HJE7E 2000 4 10 H A4 RFC 2980 HHZ P s#EAT 1 F5Fr.

VERZ PSR IIR S S 2R B 5B — M1, NNTP 5 FTP (#AE 5 RARML, B8, 7F
FTP H, &5, ARSEds Fnz il 75 L AN F 8 1, 1 NNTP R A — ARk F 119 ok
W5 . HP RS 8 KIE—NER, RS S AN (B, ] 3-2 fros.

45 1] L Usenet

NNTP
B S
()

NNTP
IR 4% 25

NNTP |
(UEHr)

[ | NNTP
LI can

K32 [RRFRA_ERT NNTP 2 s Ss &, %) i BRI Euse, AR . SCREAERSS ds [afl=L
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3.3.3 Python #1 NNTP

HT 2RI C4H 1 Python f1 FTP &5, S vrnl USR], F—1 nntplib ZEF1—4
S nntplibNNTP 28, 5 FTP —#kE, BBt & S XA Python Bk, 4R 514
FHFRLE . e REE — N XM

EERERI IS5 % o
o ORAETHZD.
KRS K
4. iR,
A RGE? 21, B9 FTP BRI ME— X2 HR4E NNTP [z 55 45 ic &
I, I — DR AT
N2 — B Python D A0RS .
fromnntplib inport NNTP

n = NNTP(' your.nntp.server"')
r,c,f,l,g = n.group(' conp. | ang. python")

W e

n.quit()
— R, SRR R B group() AR ANEOGERHT I . 1% EIR R R SS ARE]
B, CEABE. $— RSG5 R D, HRARN AR, B TR EEE, Hnl bk
HoAthdedE, WM)CKBIENWE S E . TEEMET CLERFEMNED, BEH KK R EF.
TEFR BB F 200, e —F nntplib.NNTP 28— 285 F i

3.3.4 nntplib.NNTP 2753k

S5 5H fplib.FTP 287 —FE, X EALFH nntplib NNTP [ ik, H
HH A NNTP &7 v A2 7 i o] Ge R 15 20 .

53R 3-1FRE FTP AT R —FF, 3K 3-2 Hi% AR R HAD NNTP X &1 77k, R 7 kiR
Gl, XH AW T ARSI . KR NAE RIS Python T .

% 3-2 NNTP % H75%
B iE &
group(name) ALY, R AT (rsp.ctististgroup), SMBIFR RS IR . SCE S, AV
WG —ACEMG S A, FIEEARE TR E . GREI group 515U 1) name RZ AR
xhdr(hdr, artrg[, ofile]) | J&[EI e H artrg (% -F&” FIFEIR) PSCE hdr SkIBUFE, SRR 6 L BISCAF ofile

body(id [, ofile]) A id FRECCEIESL, id ATLURTERR ID (BHERFE T HD, WM LURCERS (TR HIER%K
R, IRIE ST (rsp, anum, mid, data), 73 AIERRHR S AR B SCE g S (LA 8B AERTRD.
THE D URAEIAE S B CRTATIIFIR, BHCERE GBS ofile
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(53

) % 1 &

head(id) 5 body()2&4, RFEIFFMICH, RIgREFATER S R QR CEARE

article(id) FFES body()28ML, REIMIF MG, R ORIR 147 41 2 Hh R i A,355 SCFE R BRI IE 3C

stat(id) iESCE R “HRE” fRM id (RIFTTATHEE 1D BOCER S ). R IE—A5 body(HH [E 764 (rsp, anum,

mid), AV A S (A

next() FVER stat ()R AL, X EHESRH B T —RCE, RELYE satQHEcH

last() RN stat() 2618, JECE IR B IRE —R R, RES stat(AR oA
post(ufile) A% ufile SUAERT SR B (A ufilereadiine(), I & A F 24 aTHr M4l

quit() PR IHR

3.3.5 ZZEHI NNTP =l

KR~ Python 1) NNTP R BAURG]. EF LXK SLHEAN FTP REIZEA
% CHFRAMEE, B HAag 7Es et O,
FEI IR 3-2 T 51 group() VA REFE B — DML IHE, 2453 — RN 5 197c4l.

>>> fromnntplib import NNTP
>>> n = NNTP(' your.nntp.server')
>>> rsp, ct, fst, Ist, grp = n.group(' conp. | ang. python')
>>> rsp, anum nid, data = n.article('110457")
>>> for eachLine in data:
print eachLine
From "Alex Martelli" <alex@..>
Subj ect: Re: Rounding Question
Date: Wed, 21 Feb 2001 17:05:36 +0100
"Rento Cerlich" <renco@..> wote:
> Jacob Kapl an- Mbss <jacob@..> wote in conp.lang.python:
>> So |'ve got a number between 40 and 130 that | want to round up to
>> the nearest 10. That is:
>>
>> 40 --> 40, 41 --> 50, ..., 49 --> 50, 50 --> 50, 51 --> 60
> Rounding like this is the same as adding 5 to the nunber and then
> roundi ng down. Rounding down is substracting the remainder if you were
> to divide by 10, for which we use the % operator in Python.
This will work if you use +9 in each case rather than +5 (note that he
doesn't really want rounding -- he wants 41 to 'round' to 50, for ex).
Al ex
>>> n.quit()
' 205 cl osing connection - goodbye!'
>>>
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3.3.6 EFiRiER NNTP 7=l

il 3-2 ) NNTP % 7 i s i v 2 22 2R N 2 . AEZ AT FTP %% 7 g il vh 1
WA . 520, X BN Python i 5 ##4 com.lang.python B # i —
3L

TEGEE, SRRICERET 2047, 1M HZRT 2070 B HNE . A8 XA EZTE
ARLeE S I SCA (BIAEL “>7 80 “|” I13k), ARG FERSCA “In aticle<. . >,
soAndSo@some.domain wrote: 7,

e B BB AT o AECE P I AT, AT E R — AT, IR 24
B AT, WRER T R SHRRBIRNATAHAE “H 20477 2. Fbh,
ZHRERN 39 1T I, 20 AT SERR R 5 19 M AT IR .

il 3-2 NNTP T#HRfl (getFirstNNTP.py)
XANHA T #H I EoR Pyt hon #@4L conp. | ang. pyt hon T —& CERIRT 20 4> “HHE M7 1T,

#!/usr/bin/env python

1

2

3 dimport nntplib

4  dimport socket

5

6  HOST = 'your.nntp.server'

7 GRNM = 'comp.lang.python'

8 USER = 'wesley'

9  PASS = 'youllNeverGuess'

10

11 def main():

12

13 try:

14 n = nntplib.NNTP(HOST)

15 #, user=USER, password=PASS)

16 except socket.gaierror as e:

17 print 'ERROR: cannot reach host "%s"' % HOST
18 print ' ("%s")" % eval(str(e))[1]

19 return

20 except nntplib.NNTPPermanentError as e:

21 print 'ERROR: access denied on "%s"' % HOST
22 print ' ("%s")" % str(e)

23 return

24 print '#** Connected to host "%s"' % HOST
25

26 try:

27 rsp, ct, fst, 1st, grp = n.group(GRNM)
28 except nntplib.NNTPTemporaryError as ee:

29 print 'ERROR: cannot Toad group "%s"' % GRNM
30 print ' ("%s")" % str(e)

31 print ' Server may require authentication'
32 print ' Uncomment/edit Togin Tine above'
33 n.quit(Q)

34 return
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35 except nntplib.NNTPTemporaryError as ee:
36 print "ERROR: group "%s" unavailable' % GRNM
37 print ' ("%s")" % str(e)

38 n.quit()

39 return

40 print '**%* Found newsgroup "%s"' % GRNM
41

42 rng = '%s-%s' % (1st, 1st)

43 rsp, frm = n.xhdr('from', rng)

44 rsp, sub = n.xhdr('subject', rng)

45 rsp, dat = n.xhdr('date', rng)

46 print '''*** Found Tast article (#%s):

47

48 From: %s

49 Subject: %s

50 Date: %s

51 '"'% (Ost, frm[0][1], sub[0][1], dat[0][1])
52

53 rsp, anum, mid, data = n.body(1st)

54 displayFirst20(data)

55 n.quit()

56

57 def displayFirst20(data):

58 print '*** First (<= 20) meaningful 1ines:\n'
59 count = 0

60 lines = (line.rstrip() for line 1in data)
61 lastBlank = True

62 for 1ine 1in Tines:

63 if Tine:

64 Tower = Tine.lower()

65 if (Tower.startswith('>"') and not \
66 Tower.startswith('>>>")) or \
67 Tower.startswith('|') or \

68 lower.startswith('in article') or \
69 lower.endswith('writes:') or \
70 Tower.endswith('wrote:"):

71 continue

72 if not lastBlank or (lastBlank and 1ine):
73 print ' %s' % line

74 if line:

75 count += 1

76 lastBlank = False

77 else:

78 TastBlank = True

79 if count == 20:

80 break

81

82 if __name_ == '__main__":

83 main()

WERIARIZAT IR, ATRERE BIIXFE A .

$ get Lat est NNTP. py

*** Connected to host "your.nntp.server"
*** Found newsgroup "conp. | ang. python"
*** Found |ast article (#471526):
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From "Cerard Fl anagan" <grfl anagan@. . >
Subj ect: Re: Generate a sequence of random nunbers that sumup to 1?
Date: Sat Apr 22 10:48:20 CEST 2006

*** First (<= 20) neaningful |ines:
def partition(N=5):
val s = sorted( randomrandon() for _ in range(2*N) )

vals = [0] + vals + [1]
for j in range(2*N+1):
yield val s[j:]+2]
deltas = [ x[1]-x[0] for x in partition() ]
print deltas
print sun{deltas)
[0.10271966686994982, 0.13826576491042208, 0.064146913555132801,
0.11906452454467387, 0.10501198456091299, 0.011732423830768779,
0.11785369256442912, 0.065927165520102249, 0.098351305878176198,
0.077786747076205365, 0.099139810689226726]
1.0
$

XA s 7R T R AR N, W TR

From "Gerard Fl anagan" <grfl anagan@. . >

Subj ect: Re: Generate a sequence of random nunbers that sumup to 1?
Date: Sat Apr 22 10:48:20 CEST 2006

G oups: conp. | ang. pyt hon

Gerard Fl anagan wrote:

> Anthony Liu wote:

>> 1] amat nmy wit's end.

> > | want to generate a certain nunber of random nunbers.

> > This is easy, | can repeatedly do uniform0, 1) for

> > exanpl e.

> > But, | want the random nunbers just generated sum up

>>to 1.

> > | amnot sure howto do this. Any idea? Thanks.

S o e e e e e e e eieiaaas
> inport random

> def partition(start=0, stop=1, eps=5):

> d = stop - start

> vals = [ start + d * randomrandon() for _ in range(2*eps) ]
> vals = [start] + vals + [stop]

> val s.sort ()

> return vals

> P = partition()

> intervals = [ P[i:i+2] for i in range(len(P)-1) ]
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> deltas = [ x[1] - x[0] for x in intervals ]
> print deltas

> print sun{deltas)

def partition(N=5):

val s = sorted( randomrandon() for _ in range(2*N) )
vals = [0] + vals + [1]
for j in range(2*N+l):

yield val s[j:]+2]

deltas = [ x[1]-x[0] for x in partition() ]

print deltas

print sun{deltas)

[0.10271966686994982, 0.13826576491042208, 0.064146913555132801,
0.11906452454467387, 0.10501198456091299, 0.011732423830768779,
0.11785369256442912, 0.065927165520102249, 0.098351305878176198,
0.077786747076205365, 0.099139810689226726]

1.0

2%, BT CER AR, Dt AR A SR AR . N B R SS 4 A &
R, AR R AR

BITRERE

% 1~94T

FEF B e & — 2 import i A) JF e ¥ &, 5 FTP % 7 sl AL

% 11~40 47

TR —H5y, SREHE NNTP NS48, B RsE (58 13~419 . 5 1547
WORIERE R T, R TR ER N P LA HT S I0AE, AT DAE FX AT B NGE 1417
BRI e I . FRE, WORBTRAATELE, BRSSP XA B R 4L, ok
TEGMIUE, #BE (5 26~401D

% 42~55 47

X EB BT R — Sk B (58 42~5117). A ARSI B EEES . 8.
H# . F2 7 & s iU e 50 o ongs FH P o SRR xhdr() 77 70, #B B 45 o A8 B3R B
Bk ra . oI B RARSRI — 00 8, FrDE R 2 “X-X7, Hd X 2 &#H
— % MBS,

xhdr() 77 iR Bl — MR 2 ocd, HP e 7RSS EAImRL (rsp) AR E 6 Fl 17
Bkpik. BARIEE T —MEE GRFr—20, BT HBBIRKE —AIcE (hdr[0]).
WIRR—MKERN 2, Hhas CER SHEEE T . HTCE8ME T ER Y
(FEWERAPAH 7D, B AROE =ANnxR, ERTAE (hdr0][1]).
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BJa— 2 PEOCERINE (5 53~551T). JeifiH] body()/7i%, #RJE 2% EIRHT 20
MH BT (EZI 6 E XKD, e NIRSSEEE, 5Bt

% 57~80 47

FEWALEAE S displayFirst20() R & e R (5 57~80 19 o BB = 1) — L8
7, IR LT, BT EERTE O, BV AME R RIA N SR N BB T A AT i L
AEER, ARG R WIREEI RN T AT AT (58 59~61 17, TH/E4Nii). “Genexp” N

[ Python 24, WULEEH MR 20~23 Bk, BEmxmreosnzes okt v

BEANZAH 24 ZATHIRA) . HT AT ST Re Python AR 1) —&5r, IR 247
R E R g, R BR A S R R (rstrip() .

BT AR IR 5 I SCARFI 5| SCARYERAT s BRITESE 65~71 1T (A5 28 64 17) ff
M7 —AKif 1B RAEELHATALTITH, A Med 5 6317). AR iE, <
PR RNG, PR REME LR R AR X 2 KNS (55 641D

WER—ATLL “>7 8“7 F3k, SR —F2— 5l A, FLL “>>>7 FFL1THr
PRACER, PROAIXA T RERA Han AT, BARXFERE A M, 2R R—%5IHT
ZIRPEE (R —BOCAR RN AN FE IR sidi sl 7 3« (REREA A
SRR D . HA, L “inarticle..” T3k, LL “writes.” B “wrote” 45E, ITAREH
B9 04T, #AEGIHSCAR. T continue 15 A) kI X £ Y 45

PR AL FEZSAT o FEFF NAZAE R BEACHE I Won SCE R 24T . WA ZANELL I 24T,
MR BRE—A, ZFEAPRASERTZ T, SERLIRINAREZGHMEE. FR
WABIE AT I A B UM 20729 . Frfa X S HR7E 28 72~78 17 H Sl

7247 if BA)RR RAE E—ATA RS, 80 A7 RS E G HTAT AN 2 g
BoRe WAELRUL, WEREIR T AT, MU E A YA AT, AT N TE B
TN X8 7 — A A H T 5 i R B — AN E2AT, tHEE N 1, 36 lastBlank
FrEWE N Fadse, DFERX—TIES CF 74~7617). &M, WBER 7547, WHEFRE
BN True.

BULERIBIE 6117, Yo lastBlank FrE#N True, BRUNWIRANERIE 47 (21155
WG B 22T, WASER. TEERIE 172 LhR s -

fa, WAGER T 20 METATHOR H, EFHRANE G 79~8017). B, #iNiZE
S TITE N, TR IR

3.3.7 NNTP HIHMAZR

KT NNTP HIBEZ 4, AT 5 535 NNTP #MIUE X/ #EE(RFC 977), 2 L http://toolsiietf.org/
html/rfc977 1 http://www.networksorcery.com/enp/protocol/nntp.htm T . JAtARS% ) RFC i35
1036 A1 2980, T Python X NNTP [ 58 £ 3 #F, wBLAMIX BLFF4R:  http://docs.python.
org/library/nntplib.
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3.4 HE-FHIH

FEL T BB B ot 22 SR ST VE S X AR L i gl T 450 FH (R X R SR b, F - HI
LR “f27, EARUE S HETMITMIELIIR . RIRTIR M), B il (an
Vd P [Voice over Internet Protocol 1D 285581, BEARAIE(E 4 AHLL 7o RPN ZE M B4
— R HFHRE R A TAER) . W EH C& TSN, RAES 2T A Python fii -1l (4 AH
KWFF R, ATCABREI R —7,

FE AT 2 HL - IO PR A 280 2 T, B R 15 B AR T AR AR R ) e L 7 AR R
RFC 2822 [f17€ 3, “ CHLF ) 14 8 B S Bt (BeFRi Bbm ) LA S THI AT 3% 1 1E SCE AR
EF— B POk, — U IR, TEis — R, R —E A B R
A CRPESRRAE ), AR ABEIMRAE E 3. ANk RFC i, BRAEAT AR IESC, H—EEfH
MR AL AR A, X — e AR

3.4.1 BFHMHRGEG R

ANE B AVCNN, SLhr b i IR A AR IR R RE M I 2 J o FEF IR — T 46
HFAARFEN P 2 5 RAs il 2 &, BORIXSH P F— S8 0L Brelix
HIREE W KM (EME BRI )G, FP AT EAR R ENZ HAHEE . 4%, BT
P AEFRAR TSN, R BE AR, HEAAH R — MRERIMS. BHE
20 tHad 80 AFAX,  [RIRFM ISR LTI A A4 — AN g —AnifE

FERNGNTT 20T, ANZEARN], BB E A TIER? —208 8 2T W R AR Bl
TV P DRRE I BAYS A N ) 2 TR AR UL, A — & IR ENL Ok AT BNX B 1%
H5) F—GEBOTHENL ORE N BIRREERR 5528 ) o BT B U7 S8 K% T BTN TE an o) i
BRSO L, R AT LB B BRI Je . HSEPR b — B X AR .

RIEVHEN T ER B —E R R ENL, X &R FEN A REEA R R ENL. #
FHIX G ENFERI— G SRR EN L — 0 ENL. Brel, ERZEFENAZERENZ
], FRESA 2 GFCNBMI ENL. WRFAE BRI BT IR Bk, 2F8—4
“HHR” bRid, HAOS T X B R A HRIA 2 AT, — B R AR R T

NT EE AR, B EETI R A SN REEA R S K
(MTA). XARLEMBE AL WL FIE 1T RS 4R, B ATt BB AL AN 1% T
fEo MTA FARMEPE MR IE LB IR EALATE L M FEHUR “BhiR 7, BrUABRRN W EAE
By CARER.

TR X TAER R, MTA ZRLEF S D @R ENE ERAXREN F—&
MTA; 2) Wi 55— & MTA {5 . 25— 3 3R 2 IR 4 (DNS) SR E 48 H g4 (1) MX (Mall
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eXchange, HRIFAZHL KIEM. BRI REANRREIEN, MATRERZ TP RHAIT
HEIERIH P TN T 28 —AFH, MTA BEAIEH B G ALK MTA T2 ?

3.4.2 XiFEHEFHIMME

T RIE WA, B2 Ui DA AESE L B — > MTA, MTA SRR GEATIEE . MTA
Z [ St A (MTS) HAHIEG . RABHAD MTA #8RIXANM, A gedi TG,
TEARTF AR givint, BT CARTAEIR 2 A FEMTFENLR S, B RGuE M FH A R P 28 50,
X FEER AR, BEAAHAE. EERNE, GRSV DER ML, AT
SHUE SRR AR S, THE MR AR A B . L b, /EESEA e
K% 9 MHAEAWE] REE B A SIXAE? XFE A 2T IR IR A
— —— @Rt (Simple Mail Transfer Protocol, SMTP) FHZEAE .

1. SMTP, ESMTP, LMTP

SMTP 55 il 1) Jonathan Postel (MM K 2245 BB ) B, dskfE RFC821 1, T
1982 4£ 8 H i, HJaH —s/MaEk. 7F 1995 4 11 A, i#id RFC 1869, SMTP i —Lk
P EMRS (HDEXMTP), BfE STMP Fl ESMTP #5433 247 () RFC 5321 ', - 2008 4F 10
H A, X B4 STMP [F %R SMTP AT ESMTP. XF TN A, B AL SIS 28
RAKMBAE AR RIA] o IX LR A

A H AP, 41 LMTP (Loca Mail Transfer Protocol, AHull & 4mris), HEET
SMTP fl ESMTP, £ RFC 2033 T 1996 4 10 A & . SMTP 75 ZA5 — AN 51, {Hix
T BRI AAE R HE TAE . T LMTP 44t TR SR RS, B 1 XU AFI 75 K
R A 5 ZE LRI A IE (RIS ANBA) o LM TP AR 5525 A 2 i 20 4T B 42 55 32 152 21 DR R IO 11 B £
WCTAE, DARIRFRBOE R4 — 26 B T OAE LMTP B8RS

2. MTA

— S SMTP 1354 MTA G5 LR LA
TR MTA

e Sendmail

o Postfix

e Exim

e gmall

Bk MTA

e  Microsoft Exchange

e Lotus Notes Domino Mail Server
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R, BRI LRSI T /M SMTP WM FT K, HFE AR 24, IR — LRk MTA,
A RSS2 N T W BLE XL Z AN A Tt

SMTP 2 1EFFFMN L[ MTA Z [ B2 ) B F MTSMTA . I SMTP 4 L7 Il A
—f (MTA) EHUEIER S —6 (MTA) THL  KHEFHRER, SOEERE S| —A M SMTP
MRS 2%, R IR AR —A SMTP &7 3. 1 SMTP IS5 2%t R A A T S8 3 — 3k

3.4.3 Python #1 SMTP

A, A —A smtplib BEHAN— AT E ST smtplib.SMTP 28, S [BIBUX A L4 2
FIpUN

1. EHERIRS A

2. B GRIEFZED.

3. KRRSERK

4. iBH.

B NNTP —F¢, Ex2nliEkl), REERSHEEH T SMTP &4k (SMTP-AUTH)
A 5. SMTP-AUTH 7£ RFC 2554 H1iE X, i&/25 NNTP —#f, SMTP@{GH R —
ANty 1, 3% B 145 25,

N Python T %65 .

fromsntplib inmport SMIP
n = SMIP(' snt p. your domai n. com )

n.quit()
BT MBIT 2/, ST smiplib.SMTP K10 — e 8 Fl 771
3.4.4 smtplib.SMTP % 755%

B4 7 smtplib.SMTP 22 4F, Python 2.6 3£ 5| X T B4, Bl SMTP_SSL il LMTP. E
JEHESEI T LMTP (41 3.4.2 5Tk ). FIEH1EHZREL SMTP, 1 3.4.2 ik, (Rl hn%
MERT G, FTLMERN SMTPTLS I E . STMP_SSL BRil i H 2 465,

2z ai—r, XERFHAIE SMTP &7 i N AR T BT R B 175 SR ZH 7 IR
FOEREF R, AR PN T sendmail AT quit().

sendmail )1 iTE S A ELE G RFC 2822, B HL -l fF sk 20 A IERI RS2, TH S
IESCEA IEMRT SARE, IESC AT BIZEMSATRE () X 53BE.

VER, SEPRIIEEIE UL FE M. MR RFC 2822, “ME—75 B BbnE R K i% H
W7 B R e B, B “Date:” F1 “From:” (MAIL FROM. RCPT TO. DATA).

R 3ZHI T —LE WL SMTP X G 71k, i — B a it s], Al —Mekil, HAthor
AERIE LTI AR, 6T SMTP SR IIFTE AR 258, ATLAZ W, Python SCRY.
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% 3-3 SMTP WRERMSE

D B~

R

sendmail(from, to, msg[, mopts, ropts])

B msg M from KiEE to (LAFIRELAR R, A LLEFEMEH I E ESMTP Wl {4
(mopts) FfE N (ropts) &I

ehlo()ak; helo()

{fiF EHLO B HELO #J#44k SMTP & ESMTP AR%%2efI<xif. X2k, KX
sendmail ()£ 76 75 TN [ 238 AR D6 25

starttls(keyfile=None, certfile=None)

RS2 R TLS . WL E T keyfile 5% certfile, MI'EAIH kB4 BT

set_debuglevel level)

IR 55 A A e B U0

quit()

KPR

login(user, passwd)®

£ F P B ARG 5 5 SMTP iS4

® RAT SMTP-AUTH.

3.45 ZEHR SMTP R
R, XEAHAAZEAR.

>>> fromsnmtplib inmport SMIP as sntp

>>> s = sntp('sntp.python.is.cool")

>>> s. set _debugl evel (1)

>>> s. sendmai | (" wesl ey@yt hon.is.cool', ('wesley@ython.is.cool',

' chun@yt hon.is. cool"’
wesl ey@yt hon.is. cool
meg\r\n\r\nxxx\r\n. "'

), """ From wesley@ython.is.cool\r\nTo:
, chun@ython.is.cool\r\nSubject: test

)

send: 'ehlo nmyMac.local\r\n'
reply: '250-python.is.cool\r\n'

reply: '250-7BI T\r\n'

reply: '250-8BI TM ME\r\n'
reply: '250-AUTH CRAM MD5 LOG N PLAINvr\n'

reply: '250-DSN\r\n’'

reply: '250-EXPNMr\n'
reply: '250-HELP\r\n'
reply: '250-NOOP\r\n'

reply: '250-PlIPELINING r\n'
reply: '250-SIZE 15728640\r\n’
reply: '250- STARTTLS\r\n'

reply: '250- VERS VO5.

00c++\r\n'

reply: '250 XWP 2\r\n'

reply: retcode (250);
7BI'T
8Bl TM ME

Msg: python.is.cool

AUTH CRAM MD5 LOG N PLAIN

DSN
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EXPN

HELP

NOOP

PI PELI NI NG

S| ZE 15728640
STARTTLS

VERS VO05. 00c++
XWP 2
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send: 'nail FROM <wesl ey@yt hon.is. cool > size=108\r\n'
reply: '250 ok\r\n'

reply: retcode (250); Msg: ok

send: 'rcpt TG <wesl ey@ython.is. cool >\r\n'

reply: '250 ok\r\n'

reply: retcode (250); Msg: ok

send: 'data\r\n’'

reply: '354 ok\r\n'
reply: retcode (354); Msg: ok

data: (354, 'ok')

send: 'From wesley@ython.is.cool\r\nTo:
wesl ey@yt hon.is.cool\r\nSubject: test msg\r\n\r\inxxx\r\n..\r\n. \r\n'

reply: '250 ok ;

i d=20051226235837013000r 7hhe\ r\ n'

reply: retcode (250); Msg: ok ; id=20051226235837013000r 7hhe

data: (250, 'ok ;

{}

>>> 5. quit()

send: 'quit\r\n'

i d=20051226235837013000r 7hhe' )

reply: '221 python.is.cool\r\n'
reply: retcode (221); Msg: python.is. cool

3.4.6 SMTPRIEMASR

KT SMTP [ 245 B nT LA s SMTP W 0E X/HIE, B RFC 5321, 2L http://tools.
ietf.org/html/rfc2821. 55~ Python X} SMTP 15 2 3C#F, T LA 3L http://docs.python.org/library
Jsmitplib.
KT TR, G — MEEEW 7 IEA e, BRI WA IR 1 s PR A X b 0 =R
AL RV B o XS BRI SR AE SR ) PRLRR 3 S A% ANy (RFC 53220 Hhe AT BAD; i)
http://tool s.ietf.org/html/rfc5322 K 1 fif .

3.4.7 1R T4

FEVART, R KA W GO i Alb (e 5% 2 A2 DRRe 0 _E T 7 BRPFIE S . R &
ML HGEFATIE UNIX 3BAE RS TR K EM S F 2 A PC BT M, FFBCAH
FIHTHECE. £ 20 tHhAD 90 FEAXH YIRS I E A, ATl A DT AGEAN T 7


http://tools.ietf.org/html/rfc5322�
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P EIER RS, TER B —A TAEKIZAT SMTP &AL, b B it —
PRI RS, Bt A I A N EB AR, DR . X RAER
— BT BORIET (1) B AR 7 5k 5 MR R 25 #3815

XANE S F I s AT 1 B A P Y ep A ) P AX3E (Mail User Agent, MUAD. MUA M
MR %5 % EREMBAE, ERXAERE TR B AMIBREAT (AT REAMIBR, BERS S, ik
P FahER) . At MUA A ZTERE R IR IR . WAL, TEARIRIBARRIRHE, MR
EREEIEEH SMTP 5 MTA HHTIE(E . ERTTI4 SMTP B/ i A B i X Rl LI
% P 1o BTN BB A % P v e 2

3.4.8 POP # IMAP

BT N EMAER PR R B (Post Office Protocal, POP), id5%fE RFC 918
W, T 1984 4E 10 AAAE, “EREPML (POP) (1) H L 7 1 AR AT LAV 1] B A AR 55 2%
BLHRPE, AR RS . @i fE SRS (SMTP) MR A 1% B MR A 55 4% 7. POP
BT 4 3 i, Ry POP3. POP3 7E RFC 1939 H15E X, ZEAIE] 12 i o

£ POP HILJLFEZJGEH T — A5 5w4Mil, BVE & G &7 17 #L (Internet
Message Access Protocol, IMAP). IMAP & HA TR, n  PRA4F W M7 i) s s “ 38
BB R PR I BRI B 7 2B L RRIF IMAP 2 SERG M 1K, BRI 2 fioA
A e RFC (F 1988 4E 7 H k& Aii i) RFC 1064). RFC 1064 F145 1, IMAP2 %3] T POP %
2 i (POP2) JE %K .

IMAP 5 fE32 4L L POP 152 8 ()it 7 58, (H'E Rtk bl POP B & %%, #il4n, IMAP3E
WIEAGSRMTFEE, FOYA P HE@EEAF RS H B, wnahl. il A/,
PR FHL. AT R A . POP AR IF R0 22 MR F o, R POP B KSR
JZ, ABKE BN T OLWERTE 7. HE, UE ISP Y41 R4t POP Sk (I SMTP &
%) . AR IMAP REEEIH 2 M

LRI AE A 2 IMAP4Arevl. SEBR_E, Microsoft Exchange X /™ 244 f 3 AR 44
M55 4 IMAP /E N T #0770 fEgm S AT, HHH IMAPArevl il H% 2 RFC 3501
(AT 20034 3 H). A1) IMAPA [F]i %7~ IMAPA AT IMAP4revl H4i.

BT R 2 N2, A B RTTIPE 21 RFC SR B 3-3 \Bon T LT HIBPRX MR 2R M R 5.

PULERE—2 T fi# Python %} POP3 1 IMAP4 (3% FF.

3.4.9 Python #1 POP3

HZH—#, XHFA poplib L6114k poplib.POP3 2. ArdEALM N .
1. EEPIIRSS A5 -
2. B
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3. RHRSFIER.

4. BH.
5
POP3/IMAP4
(i)
o S A S A
MUA si’i"”*m N A ™
P o "
VIIN s %)) | o] o555
(s fF A =
h\“

S L L) L Jeween
k)

Kl 3-3  DRIRF i A R R AR N o %8 P i@ AR AT T MUA R R MTA SRETIEAE
TEA A IEMA . BT R —A MTA “BE” 3155 —A MTA, EFIFEH K1k

Python Dy AR5 U1 T o

frompoplib inmport POP3

p = POP3(' pop. python.is.cool")
p.user(...)

p.pass_(...)

p. quit()
TR HL R R, DATES4H—F poplib.POP3_SSL 25 (Python 2.4 Hfs N, % m

RFEERMA— ARG R, REEd s e emintt. e, ke — N AR, A
41 poplib.POP3 K H (1) — LB AT %

3.4.10 X ET POP3 =l

M2 Python () poplib BRI T3] o He i 58— R s f el i, R &
ANESEBR IR ST A AR ETTE B . T SE B RS LU H A

>>> frompoplib inmport POP3

>>> p = POP3("' pop. python.is.cool")
>>> p.user (' wesley')

LK

>>> p.pass_("you' || Never Guess")

Traceback (nost recent call last):
File "<stdin>", line 1, in ?
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File "/usr/local/lib/python2.4/poplib.py", line 202,
in pass_
return self._shortcnd(' PASS %' % pswd)
File "/usr/local/lib/python2.4/poplib.py", line 165,
in _shortcmd
return self._getresp()
File "/usr/local/lib/python2.4/poplib.py", line 141,
in _getresp

raise error_proto(resp)
poplib.error_proto: -ERR directory status: BAD PASSWORD
>>> p.user (' wesley')
LK
>>> p. pass_('youl | Never Guess')
' +OK ready’
>>> p.stat()
(102, 2023455)
>>> rsp, meg, Siz = p.retr(102)
>>> rsp, Siz
(" +OK', 480)
>>> for eachLine in nsg:

print eachLine

Date: Mn, 26 Dec 2005 23:58:38 +0000 (GMI)
Recei ved: from c-42-32-25-43. sntp. pyt hon.is. cool
by python.is.cool (scnrch3l) with ESMIP
i d <20051226235837013000r 7Thhe>; Mon, 26 Dec 2005 23:58: 37
+0000
From wesl ey@ython.is. cool
To: wesl ey@ython.is. cool
Subj ect: test nsg

XXX

>>> p.quit()
'+OK python.is.cool*

3.4.11 poplib.POP3 %755k

POP3 42 it 1 1 2 5 ik FH R NN B 2R FRIISAR « 50 FH T IESIHESR 3-4 .
TR, user() VAU IRSS 38 KL P 44, 0255 A5 s RS SR 1 8L, R IRk
548 IETE SRR NZH P IR . iR pass ()7 iESGIER I, 251 & —A> poplib.error_proto
S WA, SFEI—ALL Y7 SRR, W “+OK ready”, REHIE MRS
& LR AIRAE, BRI quit() TNk,

97
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JAH list() 7 vER, msg_list RSN [‘msgnum msgsiZ,...], FA, msgnum F1 msgsiz
3R B GRS FE B
WH R EREIE . B2 NEIESH Python T H poplib 308,

+=3-4 POP3WERHIERAE

B iE &
user(login) MRS B RE BT, I RIS BN, RS B8 1 7E 4 R NP i B
pass (passwd) | 7EFIME userOBRIE, K% passwd. MIHLESEAIG, UL S
stat() ié@igf;#ﬂ%ﬁ% Bl /MKEN 2 TR (msg_ct, mbox_siz), 4 BIFEm I B KR RIS Bk ks (B
TH

list([msgnum]) stat() I3 2, MRS 2R [F] DL = o4l RR AN BAIE  (rsp, msg_list, rsp_siz), 43 B9 AR S 28 i 5z |
HESIE REE RN WRGE T msgnum, U HER 18 S 0

retr(msgnum) MR 5525 S 2 B megnum, JFSCEIL “ O bR IR —MCREN 3 e (rep, meglines, msgsiz),
XA R SS SRR . S megnum RIFTEAT . TR

dele(msgnum) 9 2 msgnum ARic MiBR, K2 ERSSAEE A quit() /ST BRI
quit() RS, RASE (AN “ T R “BHBR” ARid A, MRBIIAE. LabiERE, KSR

3.4.12 EPiRiEF SMTP #1 POP3 74

Al 3-8 o T AR SMTP Al POP3 @ — > BERE ORI 280 H 1 Bt g A% AN
FIEHTHBLFI R P . HAGIEE SMTP 4 H O (BEHARMGAIK ™D A — B B i, 2545
— B CREEE 17— ANmfa], 4o 10 #hed), SRJEfEH] POP3 R #GX B BT #fF. FETK
I ESRIER AR Z e 2. WRREFP ORISR, BB mE, i
WA EHR R T

5 3-3 SMTP #1 POP3 ;=xffl (myMail.py)

EANEA Gl SMTP BEEEAR S5 25 ik — A H RS H bk, 65 F GEd POP) TR LE AR 5525
EEUER. e E WA, TR R IR LR, AR SURSS A A ORI T S L

#!/usr/bin/env python

from smtplib import SMTP

from poplib +import POP3
from time import sleep

SMTPSVR
POP3SVR

'smtp.python.is.cool"’
'pop.python.is.cool’

L= R I N P

10 who = 'wesley@python.1is.cool'
11 body = """\

12 From: %(who)s

13 To: %(who)s

14 Subject: test msg
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16 Hello World!
17 """ % {'who': who}

19 sendSvr = SMTP(SMTPSVR)
20 errs = sendSvr.sendmail(who, [who], origMsg)
21 sendSvr.quit()

22 assert len(errs) == 0, errs
23 sleep(10) # wait for mail to be delivered
24

25 recvSvr = POP3(POP3SVR)

26 recvSvr.user('wesley')

27 recvSvr.pass_('youllNeverGuess')

28 rsp, msg, siz = recvSvr.retr(recvSvr.stat()[0])
29 # strip headers and compare to orig msg

30 sep = msg.index('")

31 recvBody = msg[sep+1:]

32 assert origBody == recvBody # assert identical

BITRERE

% 1~847

BB 17—k, FEF—JFah 25 import 18 6) AU 85 . 82 e K IEHR
- (SMTP) FzIEfE (POP3) RS 4% -

% 10~17 47

ZJUATREENEMHES T XTFXEHTIRHEE, AR N2 F—AH
Flo RNERT, RFC 2822 R ESLANIE R EH ST T

% 19~23 47

X—BARSIER R RIE (SMTP) ARS8 K KETH . X B XA 2] T FromfiToffthtk, iX
b B ELSE” B AN A N T, A PGS AN @ (envelope sender)
RN o WE NS HN 1% — AR G o BRALIBI R — DR, e S s—
RBE—NICRIIFNR. JHFRbeer, 38k A ptohl Ao Sk dr itk R A —20.

sendmail ) [ 56 = AN SEUE B FIEE EA S . FEXANREGRFE, BN SMTP R4 g5iE
B, JEHWRBEERKED . BESA B, EIRS A5 EGH B Rk S

% 25~32 47

i — o R T ENINIA IR BT S, W7 5 WA 2 A BLE 2 (3 2. 52 4 AR T
ARG R SR 5 44 AV B 2 5] POP3 k545 . sk iitfa, A stat() 7715 20 m) F W 2
G WI[O]FF It — MR, RE A retr) FEIX KT S

O BB F AU EESN R DS R AR R A S, BRI TR . T ¢ B (e AR
TSGR B E M B 5 bk E R i i, WA ASET]. SMTP — i RS 4
FE M NFCEMRE, THAEE “ HSE” BRI N 2% 508k [1] hitps//utce.utoronto.calusy/technotes/
smtp-intro.html;  [2] http://stackoverflow.com/questions/1750194/why-does-email-need-an-envel ope-and-what-does-
the-envelope-mean; [3] https://www.pobox.comv/he pspot/index.php?pg =kb.page&id=260., —— &7+
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BB AT M FRRAEIE 2 BT MRS, Z R R MR I 0. Hisil kAR, AR s
TS IE SO R BV B IESC . R AR A BB TN, BRFIERRH, 5 04 Bl
=R

TR IR R R, XA BT AT iR, A RS EEB s (FEAS TR
REA DGR ER IR .

BRS04 H BT IRAF O A TAR AT Y 1. W SRABR A TR IX—J5 T FT R A
2, WEE T 1A RS TR ARSC ) Python A5, TIREERERAE FL - BB AR SC OAR AP
V-SSR EPNIEG IR

3.4.13 Python %1 IMAP4

Python i1 imaplib BEERSZHF IMAPA. X 578 54 21 R HA R RS B SCIE S AR L. 1%
SN imaplib, SEHIEIH—A imaplibIMAPA* S, friEife S5 il —F.
1. EFEPIRSS A
2. FX.
3. KMRFIERK.
4. B
N R Python D4R .
fromimplib inmport |MAP4

s= | MAP4(" i map. python.is.cool ")
s.login(...)

s. cl ose()
s. | ogout ()

XAMBEHE LT =4, 0l IMAP4A, IMAP4 SSL. IMAPA stream, X442 a] DLA]
KIEFATMIAHE IMAPA (RS54 . wtinl POP3_SSL %fF POP, IMAP_SSL #] DLidid SSL
IE M ERFIERE IMAPA IR 4. IMAP 15— T2 IMAPA_stream, %280] LLidE—
MRS G420 5 IMAPA 1RSS5 # A8 H. J5ANZE4E Python 2.3 FHER 1

PAERE R ML HAWG T, ZAHITF4H T imaplib.I MAPA S5 B4 J5 1%

3.4.14 3 EHI IMAP4 7=l
T M Python 1 imaplib 1758 B3R5 .

>>> s = | MAP4(' i map. python.is.cool') # default port: 143
>>> s.|ogin(' wesley', 'youllneverguess')

("K', ['"LOGA N conpleted'])

>>> rsp, megs = s.select('INBOX', True)

>>> rsp
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LK

>>> nBgs

['98]

>>> rsp, data = s.fetch(msgs[0], ' (RFC822)")

>>> rsp

" oK

>>> for line in data[O0][1].splitlines()[:5]:
print line

Recei ved: from mail.googl e.com

by mx.python.is.cool (Internet Inbound) with ESMIP id
316ED380000ED

for <wesley@ython.is.cool> Fri, 11 Mar 2011 10:49: 06 -0500 (EST)
Recei ved: by gybll with SMIP id 11s0125539gyb. 10

for <wesley@ython.is.cool> Fri, 11 Mar 2011 07:49: 03 -0800

(PST)
>>> 3. cl ose()
("K', ['CLCSE conpleted'])
>>> s. | ogout ()
("BYE', ['IMAP4revl Server |ogging out'])

imaplib.IMAP4 2 E B 753

BT $RE)E, IMAP #IEL POP =228, NMHIRZ INEX BEASIM. £3-BFH T —
SEIEART i, B R RE S T SR L L P R X T i

£ 3-5 IMAP4 SRR LG5k

BiE - I
close() SRV AT HEAR o G Sy VAL SR AN A SRS, DA b A 1 11 IR 25 st e B 3R
fetch(message: set, message parts) BRHC HH1 message set B A TIBAEEIRZS (EfEH] messege parts SRIGEMRAE )
login(user, password) A AR SE IO P 44 R B R s
logout() MRS 2
noop() ping k%5 &%, AT EAEMTTH
search(charset, *criteria) B IRAE P 2D VLA — B criteria (K191 8. . 214 charset 2y False, WIERIAf# A US-ASCII
sect(mailbox="INBOX ', read-only=False) | i&#— 309 (BRIAE INBOXD, Wi ik, WA feve il P AEsc i v i 25

T A X T I R R

NOP. NOOP & “no operation”. X6 KR 5 IR SR FFEROIRE .

>>> 5. noop()
("K', ['NOOP conpleted'])
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o RIUKAKHERIMRELR.

>>> rsp, data = s.fetch('98', '(BODY)")

>>> dat a[ 0]

'98 (BODY ("TEXT" "PLAIN' ("CHARSET" "I SO 8859-1" "FORVAT" "fl owed"
"DELSP" "yes") NIL NIL "7BIT* 1267 33))'

o RECLKM BRIk,

>>> rsp, data = s.fetch('98', '(BODY[ HEADER])")
>>> data[ 0] [1] [:45]
' Received: fromnail-gy.google.com (mail-gy.go')

o FEUACIHEER ID (WA AR “ALL”. “NEW” 5).

>>> s. search(None, ' SEEN)

('K, ['123456789 10 11 12 13 14 15 16 17 18 19 20 21 22 23
24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 59 60 61 62
63 64 97'])

o PRWMEFKME (HEFHME, FE, ARFES RS,

>>> rsp, data = s.fetch('98:100', '(BODY[ TEXT])")
>>> data[ 0] [1] [:45]

"Wl come to Google Accounts. To activate your'
>>> data[ 2] [1] [:45]

"\r\n-bl_aeblac91493d87ea4f 2aa7209f 56f 909\ r\ nCont '
>>> data[ 4] [1] [: 45]

"This is a nulti-part nmessage in MME format.'

>>> data[ 1], data[3], data[b5]

M) )

3.5 L&

3.5.1 4 pkEEFHRE

FHATALLE, AECZIRANG T ZMEH] Python T8 T HEEHE B HJTE, H2IEH
Vi e B FT L SR FEL IR S, DABOERE R SMTP RS 88k AL M . (EIX HoH &
BAHUHALE Python FR A R TR 2 I B . 28 nTRE AR 2], X BT IR AR 2= H
TR BRI A SR, EFME SCRP IS RTHAAERENE.

KPR B 2 A L. bean il B g AR OIS 43, AT REIE A X R HTML
oy, IXFB A ER XS Web B S IREE P 15 T, BRI ANER — A AN A
BR4F E 0k 84 & (Mail Interchange Message Extension, MIME) & 2at F SR 13X L6 A ]
IR
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Python ] email /R I& & 40 HE 4 B P IEARE B 00 MIME #75, X — 068 H
email £ A1 smtplib £, email ®A Z/NMEAE, 230 FRAEAT AAR BOHLFHIB A o AT e/ A
BRI, 2 5 P A AT BT

N 3-4 HA AN g AT S R, B make_mpa.msg() A make_img_msg(),
PEEROIEE T — 28 I IR EE R . TR RIE T — K2 HEE, EHEAE
HRIE T —TIMEE, HhESa—mE R RmEHR a2 21T R .

il 3-4 HEpBFHE (email-examples.py)
XA Pyt hon 2 JAIAGIEIF AR T BIFA I EAL s -F D AFE S

#!/usr/bin/env python
'email-examples.py - demo creation of email messages'

1
2
3
4  from email.mime.image import MIMEImage

5 from email.mime.multipart import MIMEMultipart
6 from email.mime.text import MIMEText

7 from smtplib import SMTP

8

9

# multipart alternative: text and html
10 def make_mpa_msg():
11 email = MIMEMultipart('alternative')

12 text = MIMEText('Hello World!\r\n', 'plain')
13 email.attach(text)

14 html = MIMEText(

15 '<html><body><h4>Hello World!</h4>"

16 '</body></html>"', 'html1')

17 email.attachChtml)

18 return email

19

20 # multipart: images
21 def make_img_msg(fn):

22 f = open(fn, 'r")

23 data = f.read()

24 f.close()

25 email = MIMEImage(data, name=fn)

26 email.add_header('Content-Disposition’,
27 'attachment; filename="%s""' % fn)

28 return email

29

30 def sendMsg(fr, to, msg):

31 s = SMTP('localhost')

32 errs = s.sendmail(fr, to, msg)

33 s.quit()

34

35 if _name_ == "'__main__':

36 print 'Sending multipart alternative msg...'
37 msg = make_mpa_msg()

38 msg['From'] = SENDER

39 msg['To'] = ', ".join(RECIPS)

40 msg['Subject'] = "multipart alternative test'
41 sendMsg(SENDER, RECIPS, msg.as_string())
42

43 print 'Sending image msg...'

44 msg = make_img_msg(SOME_IMG_FILE)
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45 msg['From'] = SENDER

46 msg['To'] = ', '.join(RECIPS)

47 msg['Subject'] = '"image file test'

48 sendMsg(SENDER, RECIPS, msg.as_string())
BRITHRRE
ﬁﬁ 1~7 47

B T ARAERIZAE1T A docstring, 1£S AT MIMEImage. MIMEMultipart. MIMEText.
SMTP 2.

% 9~1847

2 R4 R R G B PR 43, — A DLAE SO R BB B RS0, LS I HTML
e BB 2 P SR e Rl — 0. B, BT Web TR R4 or HTML
FRAS, T T i A AT R ] 5228 R 23 WoR AlSUAR AR

RNTREXFRMETEE, FEMA emal.mimemultiple MIMEMultipart 2%, &%
alternative 1 A ME— 1) S HOR SEHIEIX N . WERAEEIX AN S50, WIHT I 2 SCARF HTML
207 WEE B AR A, XFMESLT, A LR F G2 R R R R A Y 2

X 4 3] email.mimetext MIMEText 28, FRIX W0 N B#S 4 A, A4
o L AR AR, R A B 3 R AR M Q1 2 2 5 A B

% 20~28 47

make_img_msg() i F A H — A SO B AE A S B AR SO A i EodE AR R — AN 1)
email. mime.image.MIMEImage S£f1] . 7 ill—-~ Content-Disposition sk, #3578 KR [F145 FH P

% 30~33 47

sendM sg() (1Pt — H IR SREUEE A I LT IR SO A5 8. ORIFAN S WRIEEA L T EIESD,
HELIEHE, REREIGRARE.

AT R A E, 7T LARUX AN R : sset_debuglevel (True), 271 s /& smtplib. SMTP
MRse%. w2, Huitm—, FRNTE SMTP IRSHHEGR, FUHREMREER (TEFR
ZJGs RIEHE IR EZ A,

% 35~48 47

KRB AR ) E 5y, AR A KA. XN R @ S, RSN
From. To. Subject B, SRJEHIH BALBLXEILIEN . 28R, N TIEN B TIE, T
78 N A5 B: SENDER. RECIPS. SOME_IMG FILE.

3.5.2 fEATEE FHREE

5 MR — B i HEAR LG, ST F R R R — e — R B email B LA
TH , 41 email.message_from_string()B& %1, A& message.walk() 1 message.get_payload() /72
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TR A R R

def processMsg(entire_nsg):
body ="'
nsg = email.message_fromstring(entire_nsg)
if nmeg.is_nultipart():
for part in nsg.wal k():

if part.get_content_type() == "text/plain':
body = part.get_payl oad()
br eak
el se:

body = nsg. get _payl oad(decode=Tr ue)
el se:
body = nsg. get _payl oad(decode=Tr ue)
return body
BT AR Sy BRAFE T T JFG 1) 32 S R A
e email.message from string(): FHSRAEHTIHE B«
o msg.walk(): S B
e part.get_content_type(): FK7FIEHRH MIME 257,
o msg.get_payload(): A EIESCH SRR E IER > . % decode FRC &N True,
R R 1IE SCAR Y 44 Content-Transfer-Encoding Sk fi#hd .

3.5.3 ETF Web = FHpERSS

FIHRTNIE, AT ARG GO RS ERADIRES, K& AW &
A AN AEL A R . AN AT T R A5 AR T B R

(EBLESEBRgmts p, 75 LR IS By B b S BRgEd 1 AR 55 38 O BRI H AR, X
e 2 e O PR IR 25 28 4 o by 3 BB B B2 1 3 R 2%, B T HAR AT N X B R R (E
BRI R G0 b AT AR B8 . AT R B, RSk B ISP I8 A HL S
RS . TN AMRER T RR MRS, FEibgt “%th” 718 7 bARIRIERT
BTN RE .

WAERTEF —L 3T Web [ A FF LFHBLEIR 55, 40 Yahoo! Mail Al Google ] Gmail Iz 55
R ix Lt SaaS (Software asa Serveice, RIS KBRS, ToaiH AT,
FT AR R AR e R PR 1. (B RS S8 B — S B AR o o e, R
ZILHER A BE IR (U AR, DAUKIE AN ALIX SU IR 55 FO T4

Gmail i FHEVER BT HLEE R, NN AT, SRS TS rIMLES 2 ) kA
HEHDAR ) 2 o 55— M A AL, X ESRER R S SR 5 . R e — R AR,
AT B IR S AR A . BT HEIER, Google MY Web 15 i) 4 242 ik Gmall ik
%, RV kS H POP3. IMAPA [MAMEIEH S, LLRAE SMTP K% H-F R
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53— NJ71i, Yahoo! FI R R HITE A8 5, IX L8 Jr 2 R AN B Web 321 . BT+ Yahoo!
T RIS AKER, PRI SRAS A 2l 2D o R AT SR 5% 7R AT 21T B Gl Yahoo! Mail Plus
0, XHEARE N AT 5 —DNRBW AR Yahoo! B R U5 (A R A2 2
TR T HECE . E S AT, Yahoo! AT JCi%iEL SMTP KX HL T B o FEATT ) Jm B8
72 B XA BT R R 55 s A D

354 mESHK: &2 Bl

XIS EAE N TR — S8R5 (O ST, sz e VERTE AL . A el iR th 2 %2
T AFRAZERZES, i, SBRAS 20 2 AR AT SO B R Z AR BRI bug.
FrALESERRH, P TAE R Se AR 22

f£ 1 fi# Google A1 Yahoo! PHANIB: Ik 55 2 1T, So B R4 Bl v 2 F B — SRR A

fromimplib inmport |MAP4_SSL

frompoplib inmport POP3_SSL
fromsntplib inport SMIP_SSL

fromsecret inmport * # where MAI LBOX, PASSWD cone from

who = . . . # xxx@ahoo/ gmai | . com where MAI LBOX = xxx
from = who
to = [who]

headers = [

"From %' %from,

"To: %' %', '.join(to),

' Subj ect: test SMIP send via 465/ SSL',
]

body = [
"Hello',
“verld
]

neg = "\r\n\r\n' .join(('\r\n".join(headers), '"\r\n'.join(body)))

e, R, DECSNERERT, M2t gt FbFHEn® Web L
HERE B DMEFH =AM SSL A IRAS, IR SE AN KA R 1 “_SSL”.

Fk, AeefGmn i ISR LEARRS e FH Al SCARRAT B sk A B RS . FESEBRA, K - 2 A
0 DAA SCATE AN B R RS AR ARG T . X85 B A A M2 4 B 2 3R
B, B MG iIRE 7RSS0 tE Cpye Bpyo ST FREL, B4 MO & YRR R AR 55 2% Bk
AR FREL  3X AN 7 AR X 5 BT secret.pye SC2EH, Hidb i) MAILBOX F1 PASSWD
BRI EMIFRAE R
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I Ja — HAR B AN TR SEBR I B EH E, DURCR AR AR N Ol 1 i, X B
A NFIS AR NS A — A Ao e 3 L ST JE A B B T VR U R — T/ A A O 2% — 2,
T AR R AR VR JE IE SR AN /T o, 7 B O AR L ) 7 B
body = """\
From 9% who)s
To: % who)s
Subj ect: test nsg

Hell o World!
" % {'who': who}

(X HLUG A3 I B3R B il ) 7 A5 R o RUOAE SRR, F 7 SR B IE SR N AR
JECEE Y, ARG A A A o R LT Sk v A A A B VR AT . (B 3T
P st ey B BB R I (BRI BB AT . i D& A0sn, Rt
FANAN 38 strjoin()aft il DAZE 256 B IE SCCAS i 1 275 /1 4R, \nin 2 % RFC5322 [ SMTP
IR S5 4 P A IR PR AT, HoAh A Lol 5% 28 R RS2 4AT AT ).

XTI B IESCHIBARIL A 1 51— mUNEE S AR N FTREAN I —, P to 942
BRI WMAUL 7R R AE G R 2 ) T IR Sk I 75 EAE ] strjoin( RIS i NI #E S —
. ffa, AL Yahoo! Mail 1 Gmail 7= 4 I 2 — MR DD RERR . X4 BR VAR
BRI i HL 7 I JE /T Subject 1T

def get Subj ect (nsg, default='"(no Subject line)'):
B
get Subject(nsg) - 'meg' is an iterable, not a
delimted single string; this function iterates
over 'msg' look for Subject: line and returns

if found, else the default is returned if one isn't
found in the headers

for line in nsg:
if line.startswith(' Subject:"'):
return line.rstrip()
if not line:
return defaul t

getSubject() B AR A1 5, & R AERHB AR ) Subject 17 WIERKIL T —1A, %R EUk
SERMR AN, W RGE AT, RN R AR LA R, R SR R B Subject 1T, TR
Fl—ANERME . RANBRNER —DNARIEE, SHRANSE. T DMEE A 2 SCERA
FARRER T YERE DT 5 RS, A L W RE{d FH line[:8] == "Subject ik G il H str.startswith()
J7ik . B line[:8] 2 str.__getdice (). AL UESZIE, XFTVELL str.startswith()ER 40%, U
timeit MR .
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>>>t = timeit.Timer('s[:8] == "Subject:""', 's="Subject: xxx"')
>>> t.tinmeit()

0.14157199859619141

>>> t.tinmeit()

0.1387479305267334

>>> t.tinmeit()

0.13623881340026855

>>>

>>>t = tineit.Tiner('s.startswith("Subject:")', 's="Subject: xxx"')
>>> t.tinmeit()

0.23016810417175293

>>> t.tinmeit()

0.23104190826416016

>>> t.tineit()

0.24139499664306641

il timeit & 55— Mg S8, BT S RERIE G 2K T WERAT PSR 58 U R 7R T
B, A timeit W] DAIIE MR — Rk 32 B e ITE SRR Qe 78 SEFRARRY o A A X S5 R

3.5.5 Yahoo! Malil

BT R RS AT 1, BIE B e 4 Yahoo! Mail. 3X BLAAUS 27 3-3 1Y
P, HAitsi@id STMP Kyl Hilid POP A IMAP YUl 2 Y A

= SMIP_SSL(' sntp. mail.yahoo.com , 465)
.l ogi n(MAI LBOX, PASSWD)
.sendmai |l (from, to, nsg)

.quit()
print 'SSL: mail sent!’

nw u u nu

s = POP3_SSL(' pop. mai | . yahoo. com, 995)
s. user ( MAI LBOX)

S. pass_( PASSWD)

rv, meg, sz = s.retr(s.stat()[0])

s.quit()
l'ine = get Subj ect (nsQg)
print 'POP:', line

s = | MAP4_SSL(" i map. n. mai | . yahoo. com, 993)
s. | ogi n( MAI LBOX, PASSWD)

rsp, msegs = s.select('INBOX', True)

rsp, data = s.fetch(nsgs[0], '(RFC822)")
line = getSubject(StringlQ(data[0][1]))

s. close()

s. | ogout ()

print "IMAP:', line

BBERE A7 X 28 N AR TR ymail py SCPFAR 28R LR T 7 AT



R X BB AR B I Linux A% I

Linux2A#t (www.Linuxidc.com) 2006459 H 25 H 3 - 1@ Mk, Linux
WAE DR RN —F 32 JFE M LR — M/ 248, IDCHE B i diE H
L», LinuxIDCHEAZ & T Linux R EE Fr 0

Linux /A 2 B FILINUX R GE 1T NS, S R AR fefLinux %, BLFE
Linux. Ubuntu. Fedora. RedHat. ZLjELinux. LinuxZF2. LinuxiliiE.
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$ python ymil . py

SSL mail sent!

POP: Subj ect: Meet singles for dating, romance and nore
| MAP: Subj ect: test SMIP send via 465/ SSL

FEIXAMEIFH, N BRI RR LA A Yahoo! Mall Plusiiks (i Gig & @2 st P,
FIEHFERBRND . B LIIREICEIEH TIF. H56, POP JGESREULIE I, H IMAP AL
BRI — Bk, IMAP SEINATEE. [RINAERTIRIE -, RS 2 e, JF
8 Python 2.6.3 KX EEHTHIARAS . WURAGGALIXLEEDR, 7 BT RIE, A BEE R IR (8.

WRAE Yahoo! Mail Plus £ 5% f1 7, MIASRE T 2L BB o AR 2T il B R 20 7 i
PRI 2 BT T R 2

Traceback (npst recent call last):
File "ymail.py", line 101, in <nodul e>
s. pass_( PASSWD)
Fil e "/Library/ Framewor ks/ Pyt hon. f ramewor k/ Ver si ons/ 2. 7/ 11 b/
python2. 7/ poplib.py", line 189, in pass_
return self._shortcnd(' PASS %' % pswd)
Fil e "/Library/ Framewor ks/ Pyt hon. f ramewor k/ Ver si ons/ 2. 7/ 11 b/
python2. 7/ poplib.py", line 152, in _shortcnd
return self._getresp()
File "/Library/Framewor ks/ Pyt hon. f ranewor k/ Ver si ons/ 2. 7/ 1i b/
pyt hon2. 7/ poplib. py", line 128, in _getresp
rai se error_proto(resp)
poplib.error_proto: -ERR [SYS/ PERM pop not allowed for user.

m 74k, STMP_SSL 2Ky H Python 2.6, {H7E 2.6.3 Z B #A bug. ATLLA T 4a'S IE Al
F SMTP 1 SSL (1408, 75 2 2.6.3 S H B HT IRAS I Python. 4 543 i (1) Python Fit A .- 2.6,
W TE2A FHIX AN Wi s A 1K) Python MU TE 2.6.0~2.6.2 2 [], M43 3] F HIXFE 1IE5 1%

Traceback (nost recent call last):
File "ymail.py", line 61, in <nodul e>
s. | ogi n( MAI LBOX, PASSWD)
File "/ SystenLibrary/ Framewor ks/ Pyt hon. f r anewor k/ Ver si ons/ 2. 6/1i b/
pyt hon2. 6/ sntplib.py", line 549, in login
sel f.ehlo_or_hel o_i f_needed()
File "/ SystenLibrary/ Framewor ks/ Pyt hon. f r anewor k/ Ver si ons/ 2. 6/1i b/
python2. 6/ sntplib.py", line 509, in ehlo_or_helo_if_needed
if not (200 <= self.ehlo()[0] <= 299):
File "/ SysteniLibrary/ Frameworks/ Pyt hon. f ranewor k/ Ver si ons/ 2. 6/1i b/
pyt hon2. 6/ sntplib.py", line 382, in ehlo
sel f.putcmd(sel f.ehl o_msg, name or self.|ocal _hostnane)
File "/ SysteniLibrary/ Frameworks/ Pyt hon. f ranewor k/ Ver si ons/ 2. 6/1i b/
pyt hon2. 6/ sntplib. py", line 318, in putcnd
sel f.send(str)
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File "/ SysteniLibrary/Franmewor ks/ Pyt hon. f ramewor k/ Ver si ons/ 2. 6/1i b/
pyt hon2. 6/ sntplib.py", line 310, in send

rai se SMrPServer Di sconnected(' pl ease run connect() first')

snt pl i b. SMIPSer ver Di sconnected: pl ease run connect() first
KPR AR PR BRI — 2R B, MORASGER B SE . Xk, ik mill
R R b APTUE . X B X L i), Ay AN AT i B3 .
DUERBER — N . (EHEE B, NSRRI P E AR A, 25k
U - 3-5 BoR 1 H AR ymail py.

5 3-5 Yahoo! Mail SMTP. POP. IMAP 7=fj| (ymail.py)
X B EE SMIP. POP. | MAP {#/ 7 Yahoo! Mail fii%.

L= - R N S

#!/usr/bin/env python
'ymail.py - demo Yahoo!Mail SMTP/SSL, POP, IMAP'

from cStringI0 import StringI0

from imaplib import IMAP4_SSL

from platform import python_version

from poplib +import POP3_SSL, error_proto
from socket import error

# SMTP_SSL added in 2.6, fixed in 2.6.3
release = python_version()
if release > '2.6.2":
from smtplib import SMTP_SSL, SMTPServerDisconnected
else:
SMTP_SSL = None

from secret dimport * # you provide MAILBOX, PASSWD

who = '%s@yahoo.com' % MAILBOX
from_ = who
to = [who]

headers = [
'From: %s' % from_,
'To: %s' % ', '.join(to),
'Subject: test SMTP send via 465/SSL',

]

body = [
'Hello',
"World!"',

]
msg = '\r\n\r\n'.join(('\r\n'.joinCheaders), '\r\n'.join(body)))

def getSubject(msg, default='(no Subject 1ine)'):
getSubject(msg) - iterate over 'msg' looking for
Subject 1line; return if found otherwise 'default'
for Tine 1in msg:
if line.startswith('Subject:'):
return Tine.rstrip()
if not Tine:



00 O 0O Linuxd O www.linuxidc.com 0O 0O 0O O

FI3E ARNEFEEE 111
43 return default
45 # SMTP/SSL

46 print "*** Doing SMTP send via SSL...'
47 4if SMTP_SSL:

48 try:
49 s = SMTP_SSL('smtp.mail.yahoo.com', 465)
50 s.login(MAILBOX, PASSWD)
51 s.sendmail(from_, to, msg)
52 s.quit()
53 print ' SSL mail sent!’
54 except SMTPServerDisconnected:
55 print ' error: server unexpectedly disconnected... try
again'
56 else:
57 print ' error: SMTP_SSL requires 2.6.3+'
58
59 # POP
60 print "*** Doing POP recv...'
61  try:
62 s = POP3_SSL('pop.mail.yahoo.com', 995)
63 s.user(MAILBOX)
64 s.pass_(PASSWD)
65 rv, msg, sz = s.retr(s.stat()[0])
66 s.quit()
67 Tine = getSubject(msg)
68 print ' Received msg via POP: %r' % Tline
69 except error_proto:
70 print ' error: POP for Yahoo!Mail Plus subscribers only'
71
72 # IMAP
73 print '#*** Doing IMAP recv...'
74  try:
75 s = IMAP4_SSL('imap.n.mail.yahoo.com', 993)
76 s.10ogin(MAILBOX, PASSWD)
77 rsp, msgs = s.select('INBOX', True)
78 rsp, data = s.fetch(msgs[0], '(RFC822)")
79 Tine = getSubject(StringI0(datal0][1]))
80 s.close()
81 s.logout()
82 print ' Received msg via IMAP: %r' % line
83 except error:
84 print ' error: IMAP for Yahoo!Mail Plus subscribers only
RITHRRE
% 1~847

XL R FRUERIRIT FI T AT .

% 10~1547

XHE platform.python_version()3kEU7#F & 1) Python fiiAS . HATEMA 2.6.3
K EHT A Python i A4S\ smitplib J&14:; &0, ¥ SMTP_SSL # & N None.

% 17~21 47

AITHFR R, ANZDE P4 Z X SR (5 5 S BEES ST, ks e Ho At
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77> Ingw B ) 7T RS SO secret.pyc. IXFE— M L EIR B 3 A TRESRIAX MAILBOX A1
PASSWD #ffi. i 71X FORAMIARI, BIAESRIBUHSRE R (B8 17 47) J&, A5 f R f:
AR NAZ B B TR — A N B 19~2147) o AT A R A NAZ B 440 from, s /2 from?

% 23~3241

X — A ARAS LR L B S I IESC o 55 28~ 27 AT R RS HAR AL (AT LA — 26 ARA4 7y
EHAE ), 55 28~31 47 T A R B IESC CJRIRE AT BLAIARAS A il i B s AR e rp) . 72
KR (3217, AATISE IR A AE BRdi+IE30, IFE A R 2 B 5 G
AN B IR

% 34~4347

HITTHT 22 2R3 getSubject() B4, FLME— H (K2 AE Nl oL 7 BEPF Al p 4K Subject 17
AR AT 2] Subject 17, WIEATERIN 7R 8 o BCEBRMEFHF AL T

% 45~57 41

XA SMTP A . RTTHAESS 10~15 47, ZAMA] SMTP_SSL, BARHBENA.
XL, ARG SMTP_SSL 2K (B8 747), WIZRERBIISTES, BRIFRIENIM, FaiR) CF
48~5317). W, MR E 2.6.3 BEHUHHAN Python (5 56~57 7). /R4
IR, AR, SRS ASWOIT . IXAEIL T —BEIK, HTRAESS 54~55 1Tl
JUEAT A

% 59~70 47

X — B2 POP3AHCHIMES (55 62~6817), Al AN . ME—XRITETH
AT ST B PR BB R A A, BT ARG ZEE SR 69~70 1744k poplib.error_proto 5% .

% 72~8417

X BLIMAPA QGRS th il EA A SO S o BUR K DR BAE — A try A (3
74~8217), A socket.error (5 83~8417). HHVERBIXMUBKIMTT 75?2 £E5 79
ATET cStringl O.Stringl O X 5« K IMAP 35 [m] BAAN P K 14+ B SR HL T IS 0 U2«
H T getSubject()id i H 5 —17, DR BRI AR VIR 5 —R T/E, TR
StringlO Jy— MK FAF HR R SRR IR 1

XA AE S BR 2 H Yahoo! Mail #7730, Gmail 52 A5 200, R FTE 1 M #2“ %
w7 5i4h, Gmail ikl LEFIARER) SMTP (i ZEH 2] TLS),

3.5.6 Gmall

i 3-6 48T Google ) Gmail Ai4s. B 7t SSL iEH SMTP 2 4F, Gmail it 4
B4 45 47 & 44 (Transport Layer Security, TLS) i SMTP, FiLl£ 7 S A smiplib.SMTP
KR, PLAAHREAS . Bribz oh, HAt A Gl SSL#EFEK SMTP. POP. IMAP)
55 Yahoo! Mail [F7RBIAHTF] . [RNI% B 0 T IR F 58 4 e 9%, BT LG 7 5 A 2% A P 19
R M BRER
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~f51 3-6  Gmail B SMTP/TLS. SMTL/SSL. POP. IMAP /=] (gmail.py)
X B SMTP. POP. | MAP {§if] T Googl e Gmai | fli%.

#!/usr/bin/env python

1

2 'gmail.py - demo Gmail SMTP/TLS, SMTP/SSL, POP, IMAP'
3

4  from cStringIO import StringIO

5 from imaplib +import IMAP4_SSL

6 from platform import python_version

7  from poplib import POP3_SSL

8 from smtplib import SMTP

9

10 # SMTP_SSL added in 2.6
11 release = python_version()
12 if release > '2.6.2":

13 from smtplib import SMTP_SSL # fixed in 2.6.3
14 else:

15 SMTP_SSL = None

16

17 from secret +import * # you provide MAILBOX, PASSWD

19 who = '%s@gmail.com' % MAILBOX
20 from_ = who
21 to = [who]

22

23 headers = [

24 "From: %s' % from_,

25 'To: %s' % ', '.join(to),

26 'Subject: test SMTP send via 587/TLS',
27 ]

28 body = [

29 "Hello"',

30 "World!',

]
32 msg = '\r\n\r\n'.join(('\r\n'.join(headers), '\r\n'.join(body)))

34 def getSubject(msg, default='(no Subject 1ine)'):

35 nr !\

36 getSubject(msg) - iterate over 'msg' looking for
37 Subject line; return if found otherwise 'default'
38 Tra

39 for line 1in msg:

40 if Tine.startswith('Subject:'):

41 return line.rstrip()

42 if not Tine:

43 return default

44

45 # SMTP/TLS

46 print "*** Doing SMTP send via TLS...'

47 s = SMTP('smtp.gmail.com', 587)

48 if release < '2.6":

49 s.ehlo() # required in older releases
50 s.starttls()

51 1f release < '2.5":

52 s.ehlo() # required in older releases
53 s.login(MAILBOX, PASSWD)

113
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54 s.sendmail(from_, to, msg)
55 s.quit(Q)
56  print ' TLS mail sent!'

58 # POP

59 print '*** Doing POP recv...'

60 s = POP3_SSL('pop.gmail.com', 995)

61 s.user(MAILBOX)

62 s.pass_(PASSWD)

63 rv, msg, sz = s.retr(s.stat(Q[0])

64 s.quit(Q)

65 Tline = getSubject(msg)

66 print ' Received msg via POP: %r' % line

68 body = body.replace('587/TLS', '465/SSL')

70 # SMTP/SSL
71 if SMTP_SSL:

72 print '*** Doing SMTP send via SSL...'
73 s = SMTP_SSL('smtp.gmail.com', 465)

74 s.1ogin(MAILBOX, PASSWD)

75 s.sendmail(from_, to, msg)

76 s.quit()

77 print ' SSL mail sent!'

78

79 # IMAP

80 print '*** Doing IMAP recv...'

81 s = IMAP4_SSL('"imap.gmail.com', 993)

82 s.Togin(MAILBOX, PASSWD)

83 rsp, msgs = s.select("INBOX', True)

84 rsp, data = s.fetch(msgs[0], '(RFC822)')
85 1ine = getSubject(StringIO(datal[0]([1]))
86 s.close()

87 s.logout()

88 print ' Received msg via IMAP: %r' % line

BITRERE

% 1~84T

XL WAL 41T A S AT, (HII T2 smtplib. SMTP ()i f) . 7ol 248
AL TLS ik Tl R .

% 10~43 47

X5 5 ymail.py HHIBL. Hd A X G who 25 & @gmail.com HL TSR
HE CGF 1947). B — SR S5 STMPITLS, £ Subject 17 & B FiX — 4. FNKAS
A smtplib.SMTPServerDisconnected 5%, K 97EIX MNMIRR A A E

% 45~56 47

KSR TLS &R0 SMTP ARG . WHATLLE R, N T 5REHEGE, ZRAR
Python 75 B 8 £ 7R B, [R5 45 SMTP/SSL AR[FE (55 4749
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%, 58~88 47

Pl 4S5 Yahoo! Mail i JLFsE 4R . mTHEfERES, XEBEFRT Gmal HHA
B — BRI T . B — AN EFEN T R SMTPTLS Fl STMP/SSL Kk S, %
1B Subject 17 (5 6817 )

Ay B W I X AN R B B e PR AR A T T T A MR, I B AR B SE R R i — 2
HI, DARAE SIEBR A 22 4 ) ) B, 3 AN [H] Python WA 2[RI AR ZE 1« ERSRAS B
Yo ZRE R EE A A S, (HIX 5 FRRAMERF. X BEAAM R — R 8, Sihr
BRI - Fh 7 2 PR R 22 1 ]

3.6 FTHXIELR

Python f7:¥H o 146 S R 3 55 8, 0 R 1 DRI AL RN 1 FF A8 T T I8
AR, R T IS SR, I R P T PR3 0 DRI DY AL
3.6.1 HEFHREF

Python E1#F T 1R % L THEPEARSEHOMHURIEL, 7T LUFI AT R IR . 3 36 FIi T84

7 3-6 ELFHERHFHERIESR

B R a i:: T
email FH T b B AT R (3R MIMED
smtpd SMTP IR 4%
base64 Base-16. 32. 64 4% (RFC 3548)
mhlib ALER MH SO AN S 2K
mailbox SCRF mailbox SCEERS AT
mailcap “mailcap” U BIALERAZ H
mimetools K3 MIME 5 B TR (i _E i 4 email i)
mimetypes TESCAEALIURL RIS MIME 828 2 a) 4 e pe
MimeWriter (PEFE) MIME T2 AbFEE (4 LY email #£50
mimify (EFE) MIME J§BAHE TR (i1 _E IR () email 50
quopri X MIME w51 -5 F5 625K (1 R 4T BN 1 47 G L) B3 AR A
binascii kAN ASCI B
binhex Binhex4 g FAf S 3 Ff

3.6.2 EHMESFME P imti
% 3-7 FI T FOA DR I 2 P i b O T AR
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* 37 EHMEFImHLERRR

BB # b
ftplib FTP #8025 F uify
xmirpclib XML-RPC % /5
httplib HTTP 1 HTTPS il %5/ 3
imaplib IMAPA B3 7 i
nntplib NNTP B2 3
poplib POP3 8% /™ 5t
smtplib SMTP Wl % 7 3

3.7 %43

FTP

31 HEFIPEF#m. ZHEAREN FTPHIF, 5—A/N FTP B/ e, Reis X
AR S R P X ks T B A R A IR BB AR A o XA AR Bz R LA H g AT —
W DAERERARAE - IR 2 “ OB AR U 1 7. B4R FTP bk, B4, %504
FEEBIE—NRE, BEFREEEL.

32 H¥FTPREF snAtE X A, 7F E— AR 5 B AIE— A FTP & 7 i e
Fo Al DLl fE M FE BN AR R B thdn, W R ARFE — 28 Python
8 PDF X N — St ENUE 2 7 — &tk EAL B, b~ N> py 784 doc* .pdf 7,
FEFF 25 R AR I B4 44 DL FC 1) SCAF

33 A FTP GATE P suA2/F. fld—/5 UNIX Ribinftp 26447 FTP MAFE
J¥, i, 3XAN FTP % 7 v B 50 4 — 16, ede i -G - B Dge. 7] A2 http://ncftp.com
) ncFTP, MR 7524 LU R IhRE: Jisidsk. 148 (A LARAT FTP HuhbRUE %15
B THEGEEEERZE. LU readline SKic i a4, H curses Skfz il i 4

34 FTP % &42. AIE—ANASfE A Python ZFEEE FECCIE FTP % e .
A DU & b — AN S RR P B S — AN TR R LR iR R B EEATE
AT SEUR R EE TR, EAM—A GUI, fEFHE L R TN
BSOS TR, W exe; MEHIASFEILREE R T #& 0.

35 FTP#f= GUI. 7k 2 3-3 H4a 5 1) FTP & w2 H I GUI, ikH BN — A58
(1) FTP N AHFESF . ] LAM#EH Python 4T GUI T B4,

36 FEM. MftplibFTP IRAH —A FTP2 2K, 7EX/NE, ARG Z AR 4 4 retrs () F1
stor* () /71 AR REE LS 5E “STOR filename” B¢ “RETR filename” iXFEHIfT 4. H AL
S . BAES AR, BAECHNINEA RN AR5 2, 4 retrlines2().
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Python J5ifS £, 045 —A Tools/scripts/ftpmirror.py JiI4s, X /MEIAE ] ftplib Bk,

AT LU HEAS FTP 3 f 88 FTP 3 s 0 —3 B % . e nT LAMEA fplib B F (19 e 4l

THRAA . fEZ T 5NN, WLASHE XA A, 5235 0T DLE A ftpmirror.py B

PAREY, A USERXNMAH CETS 1.

3-7 #)3. ftpmirror.py MIABRIHEHIIZEH . WS —45 ftpmirror.py LTI EIA,
HERIAT RN . HEESRE 7 “-r” wIARHEA ST -7 R E
B A S R G

3-8 AEXIEfe. ftpmirrorpy BIACRE “-s” I, b HREHR (0 “*exe”), ZBgiE
VCECH SR RS — AN ERIRR) FTP & P unfe P B m rIFRRY, Seiik A~
TR IBICAT, 27 R Re FEULECA M SOt AT DATE 2 BT R 2] I8 S Bkt S

39 #BPFEXNEAR, 55— FTP &P uife/ 7, 845 3-7 Mgk 3-8 MIAE it
_@O

310 #)afe ZIP LHF. EANGS S545] 37 LML, REAHEEE SO FEREIA
MRS, TR FRIA T FTP 257 v sl A i — AN & ik R #m F25C
f, B HELES] A ZIP (8L TGZ. BZ2) . i “-z” i&uiikH o af LA
H 22— A FTP 3l i

311 KA. WL AERAM. ThREF AN FTP MARRT, &%) 3-7~%:>] 3-10 1)
FraThee. BISCHE “-r” “-s” Fl “-z7 &I,

NNTP

3-12 NNTPAN%. BHURH] 3-2 (getLatestNNTPpy), ik E/RE 5 (A RRGE —
RO AT CESREE LA

3-13 KA, EIE getLatestNNTPpy sttt 3 kG FATH R 8, X2 2 e
i Python 2 ELARREAI N ZE, EARIZE R 3 IREIHRICA. FARRE “>>>7 FK
REGIE T N2 Python ARSI 7 HCRAR VLI AN A IS A92:, IR niX —474K
s WRAEVE, BRI R, AER. S HAREFE AN A,
X BSR4 AT 2, BN E T RE 2 Python AURSHIAERE . an A i) 2 AL A 4t ,
e BN, ARER RIS, S Istip() 7202 G SR .

314 FERILF. 5D NNTPE P UGFET, LA P REE R 6 S B MR B [ 20
TSR G, 3o PN — SR, A X SO R A R AR
R BRI EA R R . F P AT ARSI R H I PR — RS SC b 47 Bl 52,
X BRI NIE B LR NE . RFIEEA BRI SHIhRe, o TE. s
SR, RN SETRTA M SCE

315 #HEAR. B E-ZGIMNERITE, YRR SR IELHE. U
VEXF R T “5 (AND) F1 “BR” (OR) #fE. W Aavrds e fErs BRI & IE
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THER “5” (AND) Al “i” (OR) #fE, HPEAFLLT—MiEHE: R
REEARE B, RAEIESC N A B, mlas o LTI AT 22 R

316 A THEAFH ML T L, XARUES N2 IEEMF L THE, M2
I ZR R g7 o Wt 2, A SCHISCERBUE —ile, 1X 5 SCE 1)K E]
B KR [F— A b i) S m= A% N R HEs ) . P AT L
) PR CE GE3O ST, SRE 0T DOERE R 2 S E 5 RAE, 0T R
B HT U T — R S E S — RO .
b) AVFEIEES, FLUEREE IS AT rIscE, RNy a5
o it W vr FHE IR E AN
©) K ARG, B S SRR ARG CE A2 B E X E HIFR T B AN TIRE,
Tt B F1 210 5% T AR 5, X FERAS 2 PR R A RS R . A — AN A
JINAZJEIEEANEE, ] XA ER A T

317 GUIFH ML, 5 P FTP4I EZAL, £ Python GUI T HAksL
BN SERT I GUI Hr 1] Bl i3z T AL

3-18 E#4. 5 FTP ¥ ftpmirror.py —FE, NNTP t1 — ARl 4 : Demo/scriptsnewslist.py-.
BATIEAN A  EAARTEARA Z B9 5S 1, 5228 7 DU — L0848 . N5,
ELH Python 5B it A (1) — L K514 R Python JF & 75 R B IZAPHIA, 1A A TZ
ATAF TP, AT DA F B R AR FH AR il 2 20, TR A B I A5 B R 1T A A2 1
B RS

319 %A, WHAEZERTL, newdistpy M5 —ANREHE, “FNAZHE 20K K2 1E R 2
FIRIRAT TR, TERIGSATIIRHMERE & — TR S A B, (HRE A )7,
E ARSI AN Thg . W DL EEAEOX ANEAS, AT LMEEE ] 3-18 HIEIAR .

L FHR

3-20 AFiRAF. POP3 i login() Hikki%k T8R4 )5, /] pass )ik KIEEN,
ISR 2 IXA T5 A A B Ja T N — AN N RIZk, B “pass ()7, A2 B34 H
“ paﬂ) » ?

3-21 POP#= IMAP. %5 — AN HFEF, Bl poplib 2% (POP3 & POP3_SSL) F#
HLF-HIR A, PR A imaplib 58 i R R 34 o 35038 il DA S AR B R T 1 AXAS . (A
FAE AT BN B AL AT A BN TEARAS AR R B 2

T2 5 AT R 3-3 ) myMail.py MR R A R
3-22 - FEMHATAL. £ myMail.py HURJE LT, AL T AR T S IR ST S B A LR
PREHEIESC iS —BURURACRS, LR AR $R: ZRMGHTIIA bR .
323 #iRAEE. WX SMTP Il POP3 S iR A 7
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3-24 SMTP A= IMAP, I IMAP [F>CHF. JEMUE: SCREPFAEAE T HOM iEH ik
PEEAT T — i

325 B|EGFEME, PR 324 AR, VA RS R BT

326 W A RARR ., FIRY R AT RTINS A R
FEEELYIRE. NIRRT BRI AT U S, R ERH Subject 17,
FURAT LR A — SR A BRSO AN A AR T A A

327 GUI. [ L= ZHRRIN—A GUI 2, kB ECA—AN LR e
HL - IR B FH AR 7

3-28  IIRERAFGGAFE . AN EH ORI S A — KR8, frsg, BT AN )
BADUF IR TT % o 1K B 5 REBR AR, T AR 17— S A T 37 3% R A2 1)
R R
@) “mbox” &K, EHIRZHT, JoTK REZEACEE ) s T WA B o — AN A%
3, Eeln mbox #3 CEtaT A A% 3O — B 24 7 —4 mbox #3X
R, SHEENE B —AfFrb . 5. {6 mailbox FE AT email £,
b) Fril. 182 7 H0PRI AR R Tk Be R 2 5 A s E CrTLUH email 62,
FENTIRAEAR A, AT EHAT TN . 5 — BRI RAR G LLR I
o RIKIXZEIH BT IR P AT 47 (R X-Mailer bR
o R ID (Message-ID #5f) IR Aik?
e From.Received. Return-Path 75 {13844 /& 5 UG AL 2 38544 A 1P kb 2 75 DT R 2

A X-Authentication-Warning bR ? WA, WERHA?

o) fZEM4E%. RS (1 WHOIS, SenderBaseorg 25) 0 LLHEHE IP Hdik 5%
14 F AR B P IRk BT o BN — SRS, B — SRS R A5 B R
MEZ. il WMEFTEERAT BRRITES.
d) XAEF . BRI — LR 2R L. BT WL, [ I A R IR L B
WA, AT RREA TR, B RERE RN R G55 . fEAE LI
PR 2 LI R SR TBAE — AN FR v o T 3 ]I (1 R A Sy S ALl 3%
MRAFRR S o MR : BTt — FhEIE BN — L SC g = (1) T R AR H X SE i o
e £ . IXELL I IR SR ARSI EATT O 2 Bk ORARAT BRI 44 Il v L IR
o Hh g e RE, SIEH PN B R E K EEBURME R, Wgsta. %,
EHRR S5, R8BS 2 UL LMERLE .. A, ATE 2 %A 7 EiEH P
BB ST R AR M. X, At B R MR EE, wELE
LB/ R4, RAE T Pl 8% 32 AU UM A 2 AT 1P S
0’5 — BB R W — 35 L 2R B 5 RI% I A () B R
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& AR R

TN R g ) 75 B 3 email ALRAE S H - RELE, AR 5 email-examplespy HF AR A 9% .

329 %34Tk (Multipat Alternative). 237 Ak AT AR 2 TERTTHEIZ Tk T
make_img_msg()BREL, (HIZBRECEIETERL T A4 7 WISRAESHAI{k MIMEMultipart 8
¥ “dternative”, Bl email = MIMEMultipart(), Wi%BREIAT N MRLEEELL ?

3-30 Python 3. ¥ email-examples.py fAiSF2HE %] Python 3 1 (i —ANFE R I 78
Python 2.x il 3.x Hiz 1T ARAS).

331 AWM. 351N T make img_msg() ek, ©HSREIEE— B H T IRLE, Hod
THBRE R . BARKE A RIS, HIGE L SEPRTR R XANZR) 752k
H A —AN 4N attachlmgs()/attach_images() it e % (s ] DL HAB A2 75D, B
Bz 2 A B R SUHE RS, IR e SCARE A f T BIEAR () — AN B B A, R [
AN ZHR 3 BT G

332 fERM. Sudks] 3-31 il attachimgs(), AR P A NI G SC 1 Clin A 2&
BRI H ). e it, KB SCHF AR IRY B 442 .png. jpg. .gif. tif &,
U SCRFESCE A, BRI SO, BFRERAA TR A S,
TR E SRR, $27R: 1710 http://en.wikipedia.org/wiki/File_format X >4k 3 7T
[T fRAHIR N2 o

333 M. W%, kSt attachimgs) &g, [ T R INAH SCE 2 Ah, F TS L
i Fil URL A INEZR B A, 4 hittp://docs.python.org/ _static/py.png.

334 wF &t QIE N4 A atachSheets()I k%, F T 22 5520 s T WB A0 BRI
—ANERE N RIS SO SCREECE LRSS, Wl.esv. xlIs. xIsx. .ods. .uof/.uos
. AILALL attachimgs() v 52, HAGEMH email.mime.image.MIMEImage, 1%
&/ email.mime.base MIMEBase, LA H] bigness 45 7E IEFY) MIME 288! (4
‘application/vnd.ms-excel'. [Aif AE R 7124 Content-Disposition Frél .

335 Ak, 5% 3-34 K4, Qg — 408 attachDoes() BT ER AL, - 1) 22350 43 HL 1B
SRISCR R . ScRrH kR 2, f.doc. .docx. .odt. .rtf. .pdf. .txt. .uof/.uot £,

336 ZWARAL. ¥R 3-35 LR AR, B — 44 attachFiles() 35T R
H, ZeRERT DA S AT AT TS () PR o 13235 ] DABE ROKE T TLANZR ) A A RS 2 3

XA BRH
Hit =

http://networksorcery.com/enp/topic/ipsuite.ntm X NMEEF H 7 2 AN, A
HESANAR =, 1 http://docspython.org/library/internet iX M4t 7 Python SR
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RERI AL
337 FEH—ABHFEREF % RE/NHT 48 H Python FF & R 2 i 7R 1,
%48 55—~ Python ARt FEREHL ORI P m b, 'S — % P i H o
338 *FA—AF AT RE P 5% XN IMEFRA, BB — DA W B
F & H Python ASZFEHIHML . 4 5 ARRSLE Python SCREX AN . B ™R 5T £F,
RN Python s InX H MM B SCRE S VBN PEP #2258, MBS S & A KK
i i) Python FrifEZEH
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CHAPTER

F4E ZEREEE

> f£ Python ¥, RTTVABoh—/N&A2, (23 LikiFibe.
> P ARAL, MRS EHB|CPATL R.
Frvk, #ti%[comp.lang.python] —4%, R/E%.2
— Cliff Wells, Steve Holden
(#= Timothy Delaney ), 2002 4 2 /i
rEAR:
o MBI
o ZFEFHAE;
o ZFEA Python;
o thread f&bt;
o threading fbk;
o HUZRFEAIZ LRFEHAT X L
o ZIFESIEK
o R -IH U AT Queue/queue B
o ZMMBNIIE:
o AHIRMEHR,



00 O 0O Linuxd O www.linuxidc.com 0O 0O 0O O

B4E ZLEERE 123

AR EGH T LAMEARRS BB I AT Y k. TFER I LT SR R X 5. A5
N AL LRI, H45 i —1% Python Z 2R mAR M IIRE (CAAR L LRRRmIENILH
LA BBk 435 ). AFEESE LS HILAMER threading AT Queue HEHRLSZIL
Python £ 2 F2 2w 2 11 1

4.1 TEITIEEL

£ % 442 (multithreaded, MT) ZifRHBLZ AT, THENUREFHIHAT & i AP R S
BT, P FIE AL CPU HHZIR R INF $AT . TR RAE S5 A B 7 B IO BRI $0AT
RN Kb EAEZATAES, #FR BRI 7 AT, A, BRInXLE TR
FAHTAAL, WABIRKR (WU, &N TAES A RIFA I AL TR 5 HIEER), X
FPERA AT G E BN ? B2 LI E 5 FINE1T, EAFEE? RETE, XFb
FFAT AL 7 U] U R m MRS IV BE . XA 2 LA R -

ZRREGIEN T HA W MR AR ST S AR BAR . A RPN HED
MIFRES BTSN AL BRIG AT e R A A, BCE UORBENLA) . SRR . X
FEAE 55 1] A BB 7 i 2 AT, H AP RN SAT IR — MR BRSS9
R BIANA], XL TARSS AT RE T Z T R P IR S5 R, AR5 A I B i 4 R

THEE SR A 55 7] DAL RO Sy R 73 2 AT AR 55, SRR $20 5 AT BUA% [ 22 2072
J7 AT o AR A P B R R AL B 22 A SN S AR A 55 AN B A TR B T ISR AME T 2
2ofe, ESLDRMEMIEAES T ENBITRFEM A, FEU -2 HE
R

—MNEATIERP R MRS 1/0 KamidiE KA E M A AR, AR AEREE, R
FPAEBEHR 1/O A umil IE N ANGERLE, RO P A B BA R R AIE R, I B 2E 2 Wik
FoA 1/O IBIE R AL TR . H AT R PP 2518 F AR P ZE 1/0 5T T I &3 B BEZE 1/O (BALRIIEFH 28 A
A o

HI T B AT R A ME— AT LR, DRI e b A 75 AT 1 2 M55, B ORI
FEAMESSA S G IR R, X o mi SR (] AT S B A 0 il IS5 R SR AT R
PR, AEARIE AR R ARz HI, M AR AN E .

i 2 &R dnfe, LAAEEL Queue L HURE M CRF R IR & WHE ) —Fh 2 ZFE RS
HARaity), ZXAGFEAESS T LU RSO LA AT 4 E o B 2R

o UserRequestThread: i STitHUE P imAN, ZMARTRERE /O JHiE. FEFHaIdE

AR, FDE A, B EESRAG S BURBA S
o  RequestProcessor: ZZFE S TTA A SREURSRIFREATACEE, D28 3 MERREsE it -
o ReplyThread: fiotfi ) Hath, K& RMERIGH T CGWRZMEN D, BCEEH
I8 5 B A A 2R G B
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il FH 28 2R R RIS i FE AT 55 w] CARRARRE P B B 0, A LS BLEINIm M. ks
. BALKBEPHERMAR R, HAAERAE —DEZRMREME L. o,
UserRequestThread ¥ Zh REILOR BB o, SRR IEH A SRR A S 5L, DA Al 25
PEIG SRR, AN LAERAE LR R, IR A & E ot R R — 1 F, IR
FAEM LT LA T o XA EAE SRR AL S T A« AR A AR PR K S A A
SEVE AR

4.2 RIZFHIE

4.2.1 i#HFE

THENAR A RO AR LA AT AT — k] (Bl SRR Sefh. A EATnEE
WAEIERERE RGO, A A H A, 2 CERNTCOhZ 24842 ME— M ur
MIRERY . BEDREREHIA A CRMAE AT A Btk DUR Al A T BRER AT A4 Bh 5cdi -
BAERGE I BRI AT, IR R & B Sy FO H) . R R T DL Rk A
(fork B spawn) Hr i HERER AT HABAE ST, A BRIt iE i B i WAF
A5, FrAABERH#AZ R @ (PC) KT AIL=ER.

422 %52

KA CAMER hE S AER) SRR L, A En_aerm— R FHRAaTr, 7+
FEHFEM LR AT EATANRE AN RS “ ELE” P TETH 5 <3k
RIEFE,

LKRRAREIIG. PTG R =0 . ©F —MaL iR, ATFiex4siriL T
Lo MHEAMLRRIBSITHS, R S ORIl AEE R (RO RRIR) —— X Rk
ik (yielding).

— NIRRT SRS F AR E ] — AR, BTSRRI S, £
TR BE BILEAEGEE A Y . R LI R T BT, 2 T IX M AT A
SLEHLH], (EF AT I PMERCNTTRE . MR, TEHAMZ CPU R4, RINEIERIERZA
ATREMT, FrCAZRRR AT bR LR X RRI . BAERRBIT—/ 2L, RGPk
& (FFIRHBAEFE 21 CPU B D fERANERENPATE RS, BNELEPITE A O
MIAESS, TR BRI AR FE 4T 45 5815

AR, XL AR A K QR AN AN AR R — B, BT R U
AN, AT R PR RA—8 XME OB ONE A S (race condition) . SEIZHIAE,
REHEAEFEHA — L [FP G, DRV s AT vy i) o
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F— AT EER AR, RBETES T A TIIPATIE . X Ry — L o B 78 58 B
A PRAFFFHIERES, WRBA LT U2 LB LT IE 2, 2 380 CPU IR 8] 730 [ 3% L 7 4%
{1 R B -

4.3 ZFEFN Python

AR VTR AE QT AE Python H A8 A 2%, b G045 42 R AR 0K 2R A BR ) A — B
I AR o

431 ZREfEREEH

Python ARG [ $AT #& FH Python B AL (4 ik 2s /A3 AT HI. Python 7E
WAL XL LN, EEEAP RN R aef — MR REAERIT, B R CPU 25
HHIZ . NP TTUAETZRET, HEAEEEAENZ NS - MEFEBIT.
M3, K& Python RS ] LU T 2 MR, (HEREFELENZRA —MEESH
i R 28 AT

%t Python RESUHL IR 15 i) 2% F1 A B B 25450 (GIL) 5. XA B R ARAIE Al i R
R —MERFEIBITH. fE2 RIS, Python RERIM LR #2 18 T ATk (1 77 2030 T

1. &# GIL.

2. Uit — R LIEAT.

3. PAT FIHIEIEZ —

a. fREHEMFENILES.
b. &FAEFFLHEHIE (AT LLA R time.sleep(0) K585 -

4. OLEFE B FIECIRA (D)3 2R,

5. f#8l GIL.

6. EE LIADIE,

LR HAMBARS (D, fF& C/ICHI RN ERED B, GIL 2fRFF8E, HZERE
TSR (RRTEIX AN A Python E 040 . 45T & REIIFE T A RE 181 GIL,
SR, EN Python TR, ARFIEANTE ZEHHL Python AR A5 2 7RI B 55 L N Bl BiAE

fihn, X TR E /O i Python BIFE G T W B MEAME 24 C ARRKIHD,
GIL &76 1O WA RT# R, L ir HARZRFETE 11O AT I %2 AT . X T AR L2 % K
Z 10 BERIARIL T S, EM T/ %L BAN ] F NIEZR S H AR R GIL). #t
AR AL, 11O AR Python F2 72 L it 5 % 4 R (AR AD fE 5 T8 4 Mo P H £ 2k 2
Wi,

UTRARIHRARID . R A% EIEIAM GIL JEi, FLLEFE Python/ceval.c U1,
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432 1BRHEZIE

AN TE R B HATIN, Bt . S4h, IERThdE i i i G thread.exit()2
FKHGRHRE, B sysexit) AR Python #ERRMIFRAETVE, TRELF M SystemExit
SEHL, ORMEZRRIR . A, RAREERE “&1E” — AL,

T AT VR A 5 ZFRAH DG Python 53, A AR AN b, AN g i fd H
thread B, 25 HIXNEVCHIRZ R, AWK — MR R EELRR NG,
HARREAR ARG BRI DL ELIR o 110 53—/ MELER threading 2> T R AEFIT AT« B2 7
TERRIR AT, REFEEADBERERAAE O “HZN” XS U, 5 BT i AR O
Peon: “EAAEH] thread FEHY D,

T ERRENZ — NMF R E B, 1057 TR M 2L & EZ AT A, BN IRAM
LR ER MR S R, XA RAT e R PR AT A SR . XFE, LR AT LUicgkE
FENRIEEE R, SRR R — A B B A A5 R

4.3.3 1t Python {2

Python HIRSCRE 2 efEgmfs, HRIETFEDRT BT E RS . W M ERS R
YRR 4o K2 H2K UNIX P4 (I Linux. Solaris. Mac OS X. *BSD %), PAK
Windows “F-4 . Python il i 3t 2% POSIX AUZFE, st AT &N pthread.

BIAMEOL R, MIRESF ) Python (2.0 & DL ERRA) 853 Wind2 it i 2225 1) Python,
LEXFFROCAEAN . B RS 5 A, RTEN AR EIAS
A thread BEEREIT], W R AR (WERZERER TP, WAL 244817,

>>> jnport thread
>>>

U SR AR Python MR 8 SO R LRRE SCRF M IR IE DS, BB P R 2RI

>>> jnport thread
Traceback (innernmpst |ast):

File "<stdin>", line 1, in?
ImportError: No nodul e named thread

XRPBOLR, AT RE T ELE T n BRI Python iR 48 A fefig il 2R . —REnT LAZE A
configure JEI A ¥ f 4 43 FH --with-thread 1B I, 25 [ /R BT 458 FH 1) AT RRAS 1) README U, 2k
SRECA AT AEAR (1 F2 4t b s PR FE SCRRIN Python 4R E 15 4.

4.3.4 NERZLKEMNFR
EH AT, BATGER time.seep() i HORE AT I TAER . time.seep()i
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AR MNFEAENSHG R IR E T “HEIR”, il B RiiTaY

I 452 LB 45 5 AR A ]

B NS TR E IR . —ANHEAR 4 F2 (loop0(); 23— MHEAR 2 # (loopa()) (X B 4# F “loop0”
A “loopl” 1ERMEA, WRBNBESH —MERTID .. WERAE— SRR R LR R
T2 T /4T 100p0() A1 loopd(), 21571 4-1 ) onethr.py —#F, BEANPATH R EE /b2
ILF] 6 F8h . MiTE)E 3 10op0()FH loopd() LA K AT HARARRE RS, A T REAFAE L FPIIHTAY, £

AN RER] 7 7.

w41 EABEIERITREIS (onethrpy)
AR AR Y B ST PAMER . — MR IE A — A TFUART TR MG RERORT (] & 5 M T

I 18] Z Al

1 #!/usr/bin/env python
2

3 from time -import sleep, ctime

4

5 def Toop0():

6 print 'start loop 0 at:', ctime()
7 sleep(4)

8 print 'loop 0 done at:', ctime()
9

10 def loopl():

11 print 'start loop 1 at:', ctime()
12 sleep(2)

13 print 'loop 1 done at:', ctime()
14

15 def main(Q):

16 print 'starting at:', ctime()

17 Toop0 ()

18 Toopl()

19 print 'all DONE at:', ctime()

20

21 if _name__ == '__main__"':

22 main()

A LUE R $44T onethr.py SREGIEIX

$ onet hr. py

b, NHEERIHER.

starting at: Sun Aug 13 05:03:34 2006
start loop O at: Sun Aug 13 05:03:34 2006
| oop 0 done at: Sun Aug 13 05:03:38 2006
start loop 1 at: Sun Aug 13 05:03:38 2006
| oop 1 done at: Sun Aug 13 05:03:40 2006
all DONE at: Sun Aug 13 05:03:40 2006

AE, R 10opO() AT loopL()H FERAE AN BRI, T2 AT ML TH SRRV E I R B, Frof 45
RICEE N RALER . A, ENTIHT AT RIS HIHAT IR R AZA e ? X at

FEBAEEA AN 2 L RE g AR T 32 .
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4.3.5 Python K threading &1k

Python $24t 1 2 MEHOR S R 2 L RegifE, 45 thread. threading Al Queue FH e, 2
Fr & n] LA# R thread A1 threading Btk 81 5 E FLERE . thread BEERAR (I 1 HEA (L FE A4
SESCRE; M0 threading FEHUSEAE 1R w2 . DhAESE 4 i 2R 3. A Queue BB, HIJ™
A ULBIEE — AN SIS S5, H TR B R T AT 3 5. AR 0 AR B X LM,
I LA 5 A SRR PR LA o

BIMET: BLER thread i85k

EFALA B ZHHA 4 threading 4232, W RME thread #2324 1R % R B . threading 4%
S F Jm St A FAF 0 RAZ IFF, FF HL thread A3 & 69— 28 8, 27w threading AR A 7 R .
B —A R B RAKEA 49 thread AZSRANA 69 F) 7 RiBR Y (EERERAH—A), @ threading
AN A RS

Fit, - Faf Python fe A2 5 3] #9344k, KAV L 18R thread A5k 49 — 2R 20,
b X RAG R R FF 3 B, A C AR AR AT M AT E A AT 4 R i 8 S 4k R
thread A3k . HAE R T 4o fT1EH EhnbiEe) T B, 4= threading #= Queue A3k ¥ 497K

B R AL thread A3k 5 — AR ERCA TR B BRA 4], S ERELER
B, PR A RAR AR FI LR, TAL R EEREHATE L GFE, alprk, £
threading #2335k fe AR T 209 T KA £ HEAZR AT 48

AR FE DR S35 19 A2 09 B KB BA 6+ FALR thread B3k, 4 T 3&AX — &,
F£ Python3 F iZ 423 AR 44 4 _thread, 1R 6] 691EA4T % & A2 5 ) & 1% 4% F) threading 42
B R A FZH BA 9k,

4.4 thread &R

EFRAVEREF thread BEHIEHE T4 BR TIRAEZFESL, thread BEHGEHRAL [ IEA
FDHAR A, PR & (lock object, tHIY/RiE4HL. M40, LAl LFM_dt4l35
). WRTATER, XA R IE AR B B S VA 51

K ALHIH T — 2 FHEFER S, LR LockType 816 RIF 7 i

thread FEHL 1% 00 SR B start_new_thread(). TS EAFERE 5. REIHSELL
JAT IR KRB ZSH BT T TIRA B IR R R R P X A R 4

B2 LB onethr.py IXAMEFH . $EXT loop* () B AL TR RS T — T, 321
4-2 H1 ) mtsleepA.py A
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F 4-1 thread HEHRFNFIFTR

BT % R
thread HEHLEE
start_new_thread (function, args, kwargs=None) IRAE—ANETINZAE, 45 2 1) args FIRTIE [ kwargs KT function
alocate_lock() 43 E LockType B %
exit() SRR FEB R4
LockType B3 R H i
acquire (wait=None) FARIRIBINT 5
locked () W SRAREL T B0 IR True, 0, R False
release () R

5 4-2 fEF thread f£ (mtsleepA.py)

X BEHPATHERF onet hr . py Z&—FE, A AEH T t hr ead BEHEE LA H R L2 LRI BAMEH RN
TR RBLE, FERANMELEHD, FbA s T B R S8R ERIREE, AR LIRS ATIN a2 Al
#!/usr/bin/env python

Oooe S s b b —

import thread
from time import sleep, ctime

def

def

def

Toop0():

print 'start loop 0 at:', ctime()
sleep(4)

print 'loop 0 done at:', ctime()
Toopl():

print 'start loop 1 at:', ctime()
sleep(2)

print 'loop 1 done at:', ctime()
main():

print 'starting at:', ctime()

thread.start_new_thread(loop0, ()
thread.start_new_thread(loopl, ())
sleep(6)

print 'all DONE at:', ctime()

if __name_ == '__main__ ':

main()

start_new_thread(): B EIFIE I NS4, T RAMEERITHRBATESH, BFH

L.

52 R AR AR B, AR PP AT Ja a0 H 45 RAT IR KA R SRR 75 29847 6~7 PG [a],
M IAE A L F 20247 4 80, et ek A n_E A B THE R 7] 22 A0



00 O 0O Linuxd O www.linuxidc.com 0O 0O 0O O
130 £1%:s BANATE

$ ntsl eepA. py

starting at: Sun Aug 13 05:04:50 2006
start loop O at: Sun Aug 13 05:04:50 2006
start loop 1 at: Sun Aug 13 05:04:50 2006
| oop 1 done at: Sun Aug 13 05:04:52 2006
| oop 0 done at: Sun Aug 13 05:04: 54 2006
all DONE at: Sun Aug 13 05:04:56 2006

HEAR 4 FPAREAR 2 FP A0S I BOg H R BTN, XA B T80 Bk g AT I ). AR
2] LA F| loop 1 /& Wi 7E loop O Z FI 45 AR .

XA HFE T R B — A B EX R T — A deep(6) . T4 LI ELX AL
We ? 1% RN RBATEA B 1k R LR SEHAT, BRSSP IT T —FKiEhH), B “al
done” #RJGiEH, 1M 1oop0) Al loopl()iX AL A B2 1k

BAVEAE 5 ik E LA T AR 50 UG SR ARD,  RIFRATI e i 22 75 B b
EARMFEL . XA, W deep()RAENFEEHLG . 4 HAG W E A 6 2= FNIRATH
EHTH LR AR 4 5080 2 BP0 &7E R LRFE 1 B 6 70 2 BT 58K

RATReAER], BB A tWAE R LR EA e 6 FPEE 47 2R FR 3 7 0. T IX A4
I, BT IS AT (R A LR AR AR A T R . BIXFEAE ] sleep() kAT & AE R0 2
ANETEE . QR SST HAS R AT I (B BB 4 75 We 2 FRATT T 8 2 st iR ) 32 4k
o X2 5 B E F .

F—xESARD, SIS, FFRBRPIMPIER R, B85 IS A mtseepB.py, WR
%l 4-3 Fim. BRATATLLE R4 RS mtseepA.py AL, ME— KX G2 RATA 75 B
mtsleepA.py AN FESERFAIANPII (] JG A RESE A . @Rl B, FRATTAT CATE AT 2R 2 4530 52 Bk
TG RR . AR A R N TR.

$ ntsl eepB. py

starting at: Sun Aug 13 16:34:41 2006
start loop O at: Sun Aug 13 16:34:41 2006
start loop 1 at: Sun Aug 13 16:34:41 2006
| oop 1 done at: Sun Aug 13 16:34: 43 2006
| oop 0 done at: Sun Aug 13 16: 34:45 2006
all DONE at: Sun Aug 13 16:34:45 2006

B2 JA T2 B AR A I BOR 58 BRAT 55 MR 2 T T 440 3 A AR

w~fil 4-3 ERAZIEFS (mtsleepB.py)

5 nt sl eepA. py T sl eep() KB FLFEARR, BUIMERKEMEH,
1 #!/usr/bin/env python
2
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import thread
from time import sleep, ctime

3
4
5
6 loops = [4,2]
7
8

def loop(nloop, nsec, Tock):

9 print 'start loop', nloop, 'at:', ctime()
10 sleep(nsec)
11 print 'loop', nloop, 'done at:', ctime()
12 Tock.release()
13
14 def main():
15 print 'starting at:', ctime()
16 locks = []
17 nloops = range(len(loops))
18
19 for i 1in nloops:
20 Tock = thread.allocate_lock()
21 Tock.acquire()
22 Tocks.append(lock)
23
24 for i 1in nloops:
25 thread.start_new_thread(loop,
26 (i, loops[i], Tocks[il))
27
28 for i in nloops:
29 while locks[i].Tocked(): pass
30
31 print "all DONE at:', ctime()
32
33 if _name_ == '__main__':
34 main()
BITRRRE
% 1~6 47

7E UNIX J3204T /5, AT time B LA 2GR &8 11 DL & thread #idk . FRATAFAE 4
FORN 2 P04 g i 2 AN [F] () R B b, T2 A 1 ME— 1) loop() R &, IR e S s o1 &
loops

% 8~12 47

loop() BRI EURE T Z A5+ 1) loop* () BR K. IR, FRATTAZILE 1oop() of HiHH i — se iz,
DU B REA# FH AR 52 il B LRI 55 » Forb 5 BH 2 1 A8 A0 2 BT T 75 A TE BLAE AT W8 MG ER R
DA TR B RER 2 A o B S5 — A N B R BA & AN ERFR 0 B — A C R AR 8. 24 sleep()
O RN 2 7 B, BBOS BB, 1A £ FER I IZ 2L O 58 o

% 14~3447

KEBor TAERAE main()H e i), XHEATH 7 3 MUSZH for B3, B Fatld— M8t
H|Z, @i fH thread.allocate |ock() b %53 28T 5, 4R 58T acquire() 7 iEBUS CREANED .
B BURCRA ST “40808 7. — B EE, wirl B EE NS85 locks 1. F—
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MEFHTIRELRE, FANERESTH loop( %, FHALBIEIA T BRI R LK H T4
FERBIZINSH B2 ABAIAE EBIEA RS2 Rele ? XA WA R H—,
FAVRE P LR, DME “ o i R i B 7y e, SRV 26 9% — i a] . 2R
LAREPATIR AR, A7) GE H BRIV -2 A LR AT 45 AR5 2

RN ERFEPAT E N, ERRE OB R 5 — MG R R AREI By (G
EELRD), HATA BRI A A 2 RS IAT « RIS EATHZ I fe AN P vl
BE = WHFEAE A S L A T E AR AT BRI RTE R . X IEOLT, Ko A R AE S5 fr e
ARG . SAIX M AR A BIRORE IS, R AT RE S ORI (B2 il XL ERE
CAPATEE) . SRR F LIS WPt BoA S SO - MR & . &Ja, RN
FNIE AT AEATE B RIX AN AR, s LTI A 2T main()pf AL,

IEAIAERT I AIRZ DI PRI, 1X UG thread LR RN T2 2eedmis. 24
PRI PR 2 2448 S v 200 AR, BAn R — 0K 2502 21 threading A5

4.5 threading &Rk

DAEN L =R threading fidk. BR T Thread SELAAL, PG BIEVF 2 AR H 11
MRS 3R 4-2 25T threading FLH Bir A AT R R I 513

= 4-2  threading BRI

X & i
Thread FR—APUTLIERIXT R
Lock BURIE X R (N thread BB (4 —FED
RLock FEAGT R, AR, (B 3R DR I8 GRIABD
Condition FHARX G, MG MRS — MR R “ K, ARk e
FAHHHE
Event FAPRRIEMA, ERBENERESHIEA R4 KL, EZFREEE
LRSS
Semaphore DNERRRIA LA PR BRI T —A UM, anSLBE R ] BRR R 2 B 5
BoundedSemaphore 5 Semaphore AL, AidEA RV VIHE
Timer 5 Thread ARSL, i e BEAEIBAT 0 S5 A — B )
Barrier” BIE—A “BRAS7, LAUSEHE T HR IR E A T LAk Sk

@® Python 3.2 A 5]\
ARATEHE T AT A Thread RS2 &AE . T 2RI AN G BN EEAM S, Kt

XREAS XS ERAT A . By Thread() 2K FIREELE M FEREEHLH], B DU R 1) 220
AL TN T .
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BN SRR

i %A% ) thread 42364 5 — /N R B R IZAERE R L F P AL . 4 TRAZRE
B, PR FaAHMKFLLE, RECNATMEIE, WwRIETABLAZXNTY, #%35
NFPEAZNEST .

threading #3k X HF L&A, HIhF XL FHPEE—RI-ANFHEF #F
RIBFG RS 5. wREAEP miFR, FYEAEFXLZEZRNG, wRIE—ANKXELEKE
HFHEAE, REATEINEKELIFEERY, BRBHTIEZFFINELIITTAR.
R EF 2 TP HBNGAHE, BREBERETAE-ANLBBHRL, FLEEFHELT
iR,

Yo R EEAAERBN, REZEHALLETEETR, ATUHXETEBRLETH
KA2ARIL., FATLEA AN, RTEEEATRERY, REWHZLRAZAREFHFLF %
iR A AT

ZR —ANEABREATPEE, TRZ2ARDHAERIFNPAT 0 TIK/ELE G :
thread.daemon = True (8 A thread.setDaemon(True)é) 8 7 % &2 F A T ). F4f, 4
FERGFTIPRE, CRFEEEXAME T (2t LA thread.isDaemon()#) 7
H). —AI T ARELURLEAZN T 4FT. A Python #2545 (TAMRE A T4
) BEMAEFTYVERREZEFRE, #Ba#EH, RAXAHTFTHEFOETI L
T,

45.1 Thread 2

threading L) Thread 552 EE AT R . EF thread B IR 2 B HL.
R AIGH TEREIENTESIR.

%< 4-3 Thread X & BB E

R | #

Thread SR EIBRE M

name L4

ident LR IR IR AT

daemon HiRbrd, FRIXNRFER TR PR

Thread X&R 5%

_init_(group=None, tatget=None, name=None, args=(), | SBiltb—NEREN &, FEA — AN target, LLRHZSHL args

kwargs ={}, verbose=None, daemon=None) 5 kwargs. i8] LLALi# name B group 2%, FidJa#iE R ScHl, i
4h, verbose Fr G T EEZ M. T daemon [K{H ¥ & ik
thread.daemon J&E/#5 &




00 O 0O Linuxd O www.linuxidc.com 0O 0O 0O O

134 F1#H5 BANAEAE

(53
B & W’

start() THAEPAT LR

run() SE XLERRIREIN i CEEAEF RPN R # E5)

join (timeout=None) HZE RN AT — B BRI H T timeout (B2, B
TP

getName()” IR [l 22 4

setName (name)” WE L4

isAlivel fis_alive ()® ARFRE, FORIXAERR R A

isDaemon()” IR SR, R IE True: 70, SR False

setDaemon(daemonic)” TE;EEE‘J#?F%EVXL%?W‘E KA daemonic CILZIFELLRE start()Z Bl
WD

O ZHECHEM, HHR7 R E (D thread.name B, B 7ESLHIL iz )@ 1t .

@ a4 &3 M, FHH M Python 2.6 FitAE & TH IR # AR

® is/setDaemon()C& 7, 4% & thread.daemon J& 7 A Python 3.3 fitAitd, tny LU@id nf ik daemon fi 7L SEpi 1k
T 5 5E thread.daemon J& 1% .

i Thread 2, FJUAHIRZ 7L REIEBLR . FATENH LA LLBEAIF =M 77k &
PEARDEAT T B7 AR, BYE 2 il A VR R B A A AR SR R 10 5 2 (RN T B 1) T e J — AP 7 58D

o {5 Thread 5241, fE45E—/NR%L.

o % Thread SEH], 1L45€—A 1] FH IRZESL41,

o JRZE Thread 725, 002 728152641

RERIARGEFEE DB =R MR EAE IR A X R FEE DR,
SEFEE; BN SIEBEATE . Z5LUl, R R 7 850 Ll i - 5 A R LA
) 152

€3 Thread BILH, RLEE—ERE

Mo, FATH I Thread 2852k, SR K RE (RIS HD (Lt kL, M

ZRIF AR A KB MR EPATH, XA BB ST EPAT. RG] 4-3 1)
mtsleepB.py BIAEATE 4, TR Thread 28, 527R11) 4-4 di1) mtsleepC.py 301

5 4-4 fEF threading 3R (mtsleepC.py)

t hr eadi ng B[ Thr ead 28— j oi n() 7%, AL LSR5 A LT 2 .
#!/usr/bin/env python

import threading
from time import sleep, ctime

s L b —
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6 Tloops = [4,2]

7

8 def loop(nloop, nsec):

9 print 'start loop', nloop, 'at:', ctime()
10 sleep(nsec)

11 print 'loop', nloop, 'done at:', ctime()
12

13 def mainQ:

14 print 'starting at:', ctime()

15 threads = []

16 nloops = range(len(loops))

17

18 for i in nloops:

19 t = threading.Thread(target=1loop,

20 args=(i, loops[i]))

21 threads.append(t)

22

23 for i 1in nloops: # start threads
24 threads[i].start()

25

26 for i in nloops: # wait for all
27 threads[i].join() # threads to finish
28

29 print 'all DONE at:', ctime()

30

31 if _name__ == "__main__"':

32 main()

HIBAT IR 4-4 TR, BT RAAS RIAN 2 AR LU i

$ ntsl eepC. py

starting at: Sun Aug 13 18:16: 38 2006
start loop O at: Sun Aug 13 18: 16: 38 2006
start loop 1 at: Sun Aug 13 18: 16: 38 2006
| oop 1 done at: Sun Aug 13 18:16:40 2006
| oop 0 done at: Sun Aug 13 18:16:42 2006
all DONE at: Sun Aug 13 18:16:42 2006

W4, X FLR M T MRS ? 1 thread BEH N SEFLROAIIE 1, BUMAZ B2 —
4 Thread X%, Hs5efilfb & Thread XTI, $EREL (target) FISEL (args) fLidkE:, SR
Ja 5 3)3R [A1 ) Thread Sz, <24k Thread G Thread()) F1ifH ] thread.start_new_thread()
(8 R X 2 FT R FEA S LB AR AT« X — N EEE A HNFEIIRE, IR SR A A
LR FEST R IF IR AT

YT SRR BL TSR ST, B AN EAER) start) VAL AT AT, A S
EXZ A2 HAT. A48 (R REL B MAESUIREE ms, XEH
TENGANLFEA join) 7RI o join() /7oK S5 fr R FE 4G A, B SR AL 1R I I R] fr
TEOLT, AEEE BT E] . A join() /i B LL SRR BURE 1) JE BRAG A BE I ity (X 2 X it
NN 8 AR .
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X join)JriEm E, K ANEET IR LCERAATERM . —HLRRs, e
e B IUT, BRI ENREGERURIRE . DR BT A FHE LM, A RLEA
IXELLERE TSR (] A AL P B 5 A 1) 2 7 i 5RO Al AN joinQ). join() 5% K
A EIR T ZEEEAF LR 58 BRI I A AT FH I

1% Thread BJLHI, FLEE—AFVEBRIZELH

ERNRLRFERT, 54 N RBHIIG — AN 5 e N — AR RS2, T 2623k
AT ——3XF 5 L I T () 5 R 2 2R o X PP AT R & — NPT RS, b
— A REECE N H R BPIE BRI, AR REE . BUERE T — NS, mAMUY
SN BRI A ECE — N R SR A

7£ mtsleepC.py FIACHL RN — N2 ThreadFune, JFHAT —S HAB AR Mz, 53
mtsleepD.py, Wiz 4-5 Fis.

il 4-5 EAFAARZE (mtsleepD.py)

A, etk L — AR D MAUEUE — A% MLEET nt sl eepC. py, ARG TN
THI I B T7
#!/usr/bin/env python

1

2

3 import threading

4  from time import sleep, ctime

5

6 loops = [4,2]

7

8 class ThreadFunc(object):

9

10 def __init_ (self, func, args, name=""):
11 self.name = name

12 self.func = func

13 self.args = args

14

15 def __call__(self):

16 self.func(*self.args)

17

18 def loop(nloop, nsec):

19 print 'start loop', nloop, 'at:', ctime()
20 sleep(nsec)

21 print 'loop', nloop, 'done at:', ctime()
22

23 def main():

24 print 'starting at:', ctime()

25 threads = []

26 nloops = range(len(loops))

27

28 for i 1in nloops: # create all threads
29 t = threading.Thread(

30 target=ThreadFunc(loop, (i, Tloops[i]),

31 loop.__name__))
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32 threads.append(t)

33

34 for i in nloops: # start all threads
35 threads[i].start()

36

37 for i in nloops: # wait for completion
38 threads[i].join()

39

40 print 'all DONE at:', ctime()

41

42 4if _name__ == '__main__':

43 main()

24iz17 mtsleepD.py I, 53] 7 R AIH -

$ ntsl eepD. py

starting at: Sun Aug 13 18:49:17 2006
start loop O at: Sun Aug 13 18:49:17 2006
start loop 1 at: Sun Aug 13 18:49:17 2006
| oop 1 done at: Sun Aug 13 18:49:19 2006
| oop 0 done at: Sun Aug 13 18:49:21 2006
all DONE at: Sun Aug 13 18:49:21 2006

W, KRB TAH2W? FERARINT ThreadFunc 25, FE7ESEHI4L Thread X %
87 — s/ eksh, [FR Stk 7 RS ThreadFunc. S2br b, X B8R T IANSEilfk . ik
BAVATYNEF ThreadFunc 20T,

BAFGEIXARKEIES, MAZRRT loopQrakt, KL T —SH 4, itk
EAEAE TR SE. R385 LR A 7R . Tikgis sk init_ M T#0E Bid
XU,

YOI LR, Thread Z5/CHD A ThreadFunc %%, <A cal _ )ixH
Fegkorik. HTRANCSH TEREINSEH, XERATERE A8 Thread)MHiE R
BT, HEEART,

k4 Thread BIF2K, FEIETFRAILH

BRJE EA XA ZH A Thread() 128, A1_E—ASGIE R HISE A6 5 LEAH 8L
BRI PR A R G ik (B8 29~3017). 7~fil 4~6 45 misleepE.py 1K
i, FFea i ESITIRMLER, RE S B AT mtseepE.py A1 mtsleepD.py HI%:>] .

N2 mtsleepE.py H%I . AT — 4

$ ntsl eepE. py
starting at: Sun Aug 13 19: 14: 26 2006
start loop O at: Sun Aug 13 19: 14: 26 2006

start loop 1 at: Sun Aug 13 19: 14: 26 2006
| oop 1 done at: Sun Aug 13 19: 14: 28 2006
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| oop 0 done at: Sun Aug 13 19: 14: 30 2006
all DONE at: Sun Aug 13 19: 14: 30 2006
5l 4-6 FAIE) Thread (mtsleepE.py)

AG X Thr ead F2R4, AR EHEA HLLBI . WAL FATTLE T | RN ST AT T 2 1) R, tRRhg A
HEFE IR [T I FE
#!/usr/bin/env python

1

2

3 import threading

4  from time import sleep, ctime

5

6 loops = (4, 2)

7

8 class MyThread(threading.Thread):

9 def _ init_ (self, func, args, name=''):
10 threading.Thread.__init__ (self)
11 self.name = name

12 self.func = func

13 self.args = args

14

15 def run(self):

16 self.func(*self.args)

17

18 def loop(nloop, nsec):

19 print 'start loop', nloop, 'at:', ctime()
20 sleep(nsec)

21 print 'loop', nloop, 'done at:', ctime()
22

23 def main():

24 print 'starting at:', ctime()

25 threads = []

26 nloops = range(len(loops))

27

28 for i in nloops:

29 t = MyThread(loop, (i, loops[i]),
30 loop._ _name_ )

31 threads.append(t)

32

33 for i in nloops:

34 threads[i].start()

35

36 for i 1in nloops:

37 threads[i].join()

38

39 print 'all DONE at:', ctime()'

40

41 +if _name__ == "_main__":

42 main()

4 L mtsleepD 1 mstsleepE 1 P ME ARSI, 3 i LA B 2L - 1My Thread
TR I PR B I T FL R s B (B8 9475 2) ZRTIIRFIA L cal__()7Eix A
THEPDAET I run().

PLFE, XF MyThread 8HETAEEC, G n— (5 B d, JEREAME N8N
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myThread [N AEER (M) 4-7), PUEFES FORIUH] T FAIXAE. B Tl 3t H e
BN, AL RARAFAE LB JE 1 self.res v, IFBIEE—ANHT 075 getResult() SR FRHUZME .

=45 4-7 Thread 3¢ MyThread (myThread.py)

N Tiknt sl eepE. py HSEHL) Thread (F2EEIEA, X AFIR AL ITRBER, JREIN T AT
get Resul t () J7idREFR FIE.

#!/usr/bin/env python

1

2

3 dmport threading

4  from time import ctime

5

6 class MyThread(threading.Thread):

7 def _ init_ (self, func, args, name=''):
8 threading.Thread.__init__ (self)

9 self.name = name

10 self.func = func

11 self.args = args

12

13 def getResult(self):

14 return self.res

15

16 def run(self):

17 print 'starting', self.name, 'at:', \
18 ctime()

19 self.res = self.func(*self.args)
20 print self.name, 'finished at:', \
21 ctime()

4.5.2 threading #2H A9 H fth 67 21
B 1 S0 ED RN G 4b,  threading BEBIL TR AL T — 2L pR %Y, 13k 4-4 FoR.

= 4-4  threading AR 3

I # R
activeCount/ active_count()” HFTHG 309 Thread X AN
current Thread() /current_thread” IR [AI2HT ) Thread X4
enumerate() IR E] 4TS E) ¥ Thread X 5114
settrace (func) T LR B — A trace BREL
setprofile (func) © R BAR L E — A profile B %L
stack_size (size=0) * ;U’ZIE BRELARE AN BONE SR R FE B E R IR/
y size

© Begm 4 C& I, I HM Python 2.6 FRAE C4&TFUGE#EUR .
@ B Python 2.3 AT 445 Ao
® thread.stack_size()—ANl4,  (FZ) M Python 2.5 IASFF 4R 51 A1,



00 O 0O Linuxd O www.linuxidc.com 0O 0O 0O O

140 F1#5 BANAEE

4.6 BILIEMZEIZMITRIEL

i 4-8 1) mifacfib.py BIALLEL I8 ASRIEFA R Firofe 5 MR AT . AL
MR ZRE T BT =AM 2R 2 R AT RIS, AR 2 2iR2
BT

il 4-8 LFEAE, MTSEM (mtfacfib.py)
TERXANZLRFER R, A5 5 (8 B2 R AN 22 2R AR I 77 2003 T BAT = AN (190338 VA bR 4
#!/usr/bin/env python

1

2

3 from myThread import MyThread

4  from time +import ctime, sleep

5

6 def fib(x):

7 sleep(0.005)

8 if x < 2: return 1

9 return (fib(x-2) + fib(x-1))
10

11 def fac(x):

12 sleep(0.1)

13 if x < 2: return 1

14 return (x * fac(x-1))

15

16 def sum(x):

17 sleep(0.1)

18 if x < 2: return 1

19 return (x + sum(x-1))

20

21 funcs = [fib, fac, sum]

22 n =12

23

24 def main():

25 nfuncs = range(len(funcs))

26

27 print '#** SINGLE THREAD'

28 for i 1in nfuncs:

29 print 'starting', funcs[i].__name__, 'at:', \
30 ctime()

31 print funcs[i](n)

32 print funcs[i].__name__, 'finished at:', \
33 ctime()

34

35 print '\n*** MULTIPLE THREADS'
36 threads = []

37 for i 1in nfuncs:

38 t = MyThread(funcs[i], (n,),
39 funcs[i].__name_ )

40 threads.append(t)
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42 for i in nfuncs:

43 threads[i].start()
44

45 for i 1in nfuncs:

46 threads[i].join()
47 print threads[i].getResult()
48

49 print 'all DONE'

50

51 if __name__ == '__main__":
52 main()

CLE AR BTN, SR MR R AR T TR e B, A R AT 45 R 5 S RV s AT
IAIEE S 8

11 VA2 2R SIS ATIY, FFANR LB R G R . BUAHATIA 221k MyThread S Ik
I CH R B 1 TR R BEAS AT, JATEE— B R AR BT AR, AR5 IR A
getResult() 75 V2R i 2 s s B3> R R AR 3R [

DR DA 3 2 B BT JEE R AR DR (VP BB B J SR A1), P AR S R AR AR B
HINT deep(Vii ], M IASHATHEREE, DMEILIATE 212 LA T o PERE R . FESK
bR LA, RS AR BPATIE), IR AR deep(pidl. JLigtuf, T
T2 R (A 4 2R

$ ntfacfib. py

*** S| NGLE THREAD

starting fib at: Wed Nov 16 18:52:20 2011
233

fib finished at: Wed Nov 16 18:52:24 2011
starting fac at: Wed Nov 16 18:52:24 2011
479001600

fac finished at: Wed Nov 16 18:52:26 2011
starting sumat: Wed Nov 16 18:52:26 2011
78

sum finished at: Wed Nov 16 18:52:27 2011

*** MJLTI PLE THREADS

starting fib at: Wed Nov 16 18:52:27 2011
starting fac at: Wed Nov 16 18:52:27 2011
starting sumat: Wed Nov 16 18:52:27 2011
fac finished at: Wed Nov 16 18:52:28 2011
sum finished at: Wed Nov 16 18:52:28 2011
fib finished at: Wed Nov 16 18:52:31 2011
233

479001600

78

al | DONE
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4.7 HRIELEK

B H AT AL, FATTE 4 W3 3% L ] 51K s 1) Jr BORRE i AR AR AR S e vh 5 HH AR
R TR Z AR BRI AR T b, Z AT ARRS SERR EAH 28 RIS #R A . &
1A SR LA AL SE R e AT A R K 7 2UA —FE Y, e ATt A AR .

4317 5E], T Python BEAUNLZ BLAE (GIL) HIJRE, RALRRAENAT 110 %
TN I A e BE A % Python B3R AME O EETHEELER RN, B R 7R e i),
PEAESRATE —A> 110 SR 7, IRIRIENEE— P IgR>], 2l A2 13 Python 3 1,
PAiEARxT 1 Python 3 B2 AR AR BEA — 52 AR

4.7.1 EPHER RG]

7~ 4-9 1) bookrank.py FIASAE N EL#L . B AR AR E R AE 2 T 7 22— Amazon,
RJETERAIRAY B AW AT A AT . ERARBIACES T, AR LA 2 %L getRanking()
sk P L U ik R ORI 9] 24 i R HE 4% 0 B 4_showRanking () FH -0 Fl 7 iR 45 2R

TEICAE, MR4E Amazon B Z&AF “ Amazon X RETE A W U il AN N AE 42 T A BR
YRR, RZ Amazon WIRA ST R, ASSRVEXS il st 2 WA T N8 (A7 RRAMD
BB 7 AR, EATH S R At g BRI T4, BOA R HAbRE, A
AN LI EAT S A

Al 4-9 SEFA TR bookrank.py 5 — IR (AL HERERABREL 1) 2, X2&—
ANBA A AR RCA .

~f5 4-9 EBHR “Screenscraper” (bookrank.py)
IR I B R EAT T B T S B A
#!/usr/bin/env python

from atexit import register

from re import compile

from threading import Thread

from time import ctime

from ur11ib2 +import urlopen as uopen

R=R--RE R R R L

REGEX = compile('#([\d,]+) in Books ')

10 AMZN = 'http://amazon.com/dp/'

11 ISBNs = {

12 '0132269937': 'Core Python Programming',

13 '0132356139': 'Python Web Development with Django',
14 '0137143419': 'Python Fundamentals',

15 }
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17 def getRanking(isbhn):

18 page = uopen('%s%s"' % (AMZN, isbn)) # or str.format()
19 data = page.read()

20 page.close()

21 return REGEX.findall(data)[0]

22

23 def _showRanking(isbn):

24 print '- %r ranked %s' % (

25 ISBNs[isbn], getRanking(isbn))
26

27 def _main():

28 print 'At', ctime(), 'on Amazon...'
29 for isbn in ISBNs:

30 _showRanking(isbn)

32 @register
33 def _atexit():

34 print 'all DONE at:', ctime()
35
36 if _name_ == '__main__":
37 main()
EITHRRE
% 1~T47

XEATH TR sh A S N . IX HLUKs i ] atexit.register () B R 15 & BA (T I 25 3 (IR
FAE G A B R o 12X B R Af A 1 R0k 1 re.compile() e, FT-VLHAC Amazon FH i
T E B . R, ARG RIS HID $ T threading. Thread #k,
N R AT R ST timectime(), AV RIS EERE ST urllib2.urlopen() .

% 9~1547

ERARMHT 3 Mg ENFRERG S REGEX Cf ITHC K B HEA i 1E M 0k
TYPE); Amazon i dh TUEAEER: AMZN, A TR M8, RIMTAFEARGER L
EABEPRRMERS ASBND, BFHTXAAFREMPET ID. ISBN A #fFisitk: 10 F
FFKI ISBN-10, LA ERHTAR——13 F/F KA 1ISBN-13. Hill, Amazon 1RG5 T W Fh
ISBN A FTLLIRS, X BAH ] 7 A ISBN-10. 7£ ISBNs 78t 77 il 1 X AME f Hxf
RIf 54 .

% 17~21 47

getRanking() ek £ 1) ik 2 MR 45 1ISBN, G5 Amazon Ik 55 #5815 K i 2 URL, SR)5 1M
A urllib2.urlopen() >k FT FFix Nk o 33X B8 773 5 0 AR E Rk HE URL (B8 1819
WERARAE A Z 2.6 BlL ERA, ezl srformat() 7732, Hhan{o}{1} " format(AMZN,
isbn).

B3| 52 #) URL 2 J5, A urllib2.urlopen() 8 $——ix BL 1% 5 A uopen(), — H. Web I
ALY, HnT AT B RSS2 [ (R SRS IR R o ARG read() ek 0 R HUBEAN W
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U, PARRPZAS “3CfE 7. anRIENZFRE S WO —ReRs i, B9 A HHA AL, Bt
A FI R PR MY ARSI 25 SR A 258D, FRK R [l

% 23~25 47

_showRanking() st A 5 —/NBAREY, it ISBN, st K44, A getRanking()
BRI Amazon [l ESRFFX AR S AT HEA, SRR IR E R 45 T B A BT T
R RIZ RN IS — MR E, R BERABLR AR, ASRER AR (8 T A SR D9 e
o T RAH R

% 27~30 4T

_main() B B FRE 2 — DMRFIR B L, RAA XAy AT BB AT I 4 AT R 2L
Of EABEB AR T O 1ZeR 82 Bomg (L (8] GER P T REANAZIT T2 A0, N
£~ I1ISBN 1 Fi]_showRanking() e& % L 2 ) A2 7~ HAE Amazon 2411 HES

% 32~3747

XEATRILT — S5 A F AR T . atexit.register() &4 We ? XA Gx B H
TR as 77 30 2 AE Python fREESS BN — B b B AL, MR U, EarEMAR D
AR DRI S N SR 7 NIIE - G (1 S N L 5 B <0 i VI (N S = -
register(_atexit())).

N A BAER AR AR ? %, BN S, EHARLTR. fHiEainr
JRAERE 27~31 ATH)_main( s, AR EIFAZR DRI E. 7i5h, ZdEg—
FIREAE SRS T F TS8R A 7= S FH I DI e o IRBCVRFNTE 26 36~37 ATHI & 3, " A3 340
Nt AR

$ python bookrank. py

At Wed Mar 30 22:11:19 2011 PDT on Amazon...

- '"Core Python Programming' ranked 87,118

- 'Python Fundarmental s' ranked 851, 816

- 'Python Web Devel opnent with Django' ranked 184, 735
all DONE at: Wed Mar 30 22:11:25 2011

PRATRE S IR BIBE R, N A FRAT A8 HE 3R (getRanking() Al (_showRanking()
AI_main()) L #50 FFUR? BORERUR 0 T LA A B T 3 20 o P R 45 R LA
%o AESEERT, URTTRE A EURIE T Web BGRR[0, A7 22 H5dfe e b i Ak 45 R AR F
FHLEEET R WARHE A AR AR — R R, 2 Xk DU A el g i

AN, G Amazon 1L 1R S L IOAR R, AR AT RE R EAS OE R I8 “ screenscraper”
PAZRSE AR ot DUPR B . IE AR EE I, AR SR 5 A T IE N RIA S (3 R
s IHA AT A AP A MR, ANARAT RE 72— S s KIARiC T as, ten
FrUEE i HTMLParser, %5 =77 T. A BeautifulSoup. htmi5lib 50 Ixml (%5 9 & £:j7R Hd
B THD.
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SINETE

ANFTHEIRE RIS — N BB LR T, FRA T TR B4 ) 2 R R E nux
AN BFIXE A 110 BERNH, FIHXAE 7 2 2 — Mk, fisig
WL, BATASSAEIX B AH FAT AR FNTH] [0 5 R gm A, 102 threading 15k . FRATE B4
Thread 25, FrUARAT LA NIX B 452 misleepC.py HIATA S, AR B Z 5 BT TR0 1K
HOBIRAEZRE, SRJE RIS X B2k e

5 F P i _showRanking(isbn)#E47 1 R & 2.

Thread(t ar get =_showRanki ng, args=(isbn,)).start().

FURIZFED BUAE, R193] 1 bookrank.py HIfZhA, wILLE HHITHm Ik, ZA
RiH] (0 a7 ER. A, FERFPRENSISAT 2 PUEBR T 58 B A i 5 .
$ python bookrank. py
At Thu Mar 31 10:11:32 2011 on Ammzon...
- '"Python Fundanental s' ranked 869, 010
- '"Core Python Programming' ranked 36, 481

- "Python Wb Devel opnent with Django' ranked 219,228
all DONE at: Thu Mar 31 10:11:35 2011

IEWRAER TR B, AT PR A 6 10, ZERIEMA R FEZIT 37, 1
PN TREERBRE, ZERFERATL IR 5E B IRUT 4, 1 ER R R A $ FR AR B T
FERLERERA T, T A2 7 ML B R e 1, TV ENAE B2 R AR 1Y, th B 2 5 W 2= H
BREAN LA TE AT 5 IR SR 1R

1E2Z HT mtsleepX.py B FH1, XATALFEMH T Thread.join()FH T-BHEHAT, HEEA
AR CIR H o X W] DUE RBH 1E B ARAE TG R0 58 i Ji 4k 2R34T, BT U H g ) “all
DONE at” AJ LAE IR H I [A) I A

TEIX L] T, T A LR WA join)H A 2L FHER, FONEMARFHERE. i
W FELEFRAA S TEIRAE LRSS AT B H A . B FXA R, FATKE mtsleepF.py
H R B 1 joinQ#RAE . ANt EERGR B R IAE R — A7 27 “all done” XA
BRI

FLRBESAEHAMERE TR i &R “al done”, FrLAFRATIASBE AT print i AE
_main() B T . A A5 AT LUBCE print W5 A): 2 37 47_main()iR Bl 2 5 (R &S —4T),
o i atexit.register()RVEM — AN B H L. ROV Z BrsA v 5 X R oy, A
ARG EA TR, FTARATANR & — NN HE ML E . b, Xk —A4
1E Python 2 F 3 HR R ¢ — U 82 11, 2 SR FRATT gt B R AR 40 ) 3X A2 15 # 4 21 Python 3
T
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#1823 Python 3

AT XA A RENE AE Python 3 FRIgAT. XTI H AN M &, #w B4k E AT
TR, R UIEREBHEN. FBHZE, A LT AU IEA, Kbz & 2103 1X
PNLHR. B BHEWT.

$ 2to3 foo.py # only output diff
$ 2to3 -wfoo.py # overwites w 3.x code

RS —%m4 . 2to3 T.H R B/REMEIAN 2x RAEHARBEM 1) 3x RAM
X 5o Tii-w Fp &L 2to3 TR A 3 AR ) 3.x A (A CHS 8.5 JFAG A, 05 2.x A&
fir 4l foo.py.bak .

1EFRAITXF bookrank.py iz47 2to3 T E., fECA K EHTHE . B TH XA, ©
28 2 HT IR B TAEORATHT IR AS RIS

$ 2t o3 -w bookrank. py

Ref actoringTool : Skipping inplicit fixer: buffer

Ref actoringTool : Skipping inplicit fixer: idions

Ref actoringTool : Skipping inplicit fixer: set_literal

Ref actoringTool : Skipping inplicit fixer: ws_comm
- bookrank. py (original)

+++ bookrank. py (refactored)

@-4,7 +4,7 @@

fromre inport conmpile

fromthreading inport Thread

fromtime inport ctime

-fromurllib2 inport urlopen as uopen

+Hfromurllib.request inport urlopen as uopen

REGEX = conpile('#([\d,]+) in Books ")
AVZN = ' http://amazon. com dp/’
@-21,17 +21,17 @@

return REGEX findall (data)[O0]

def _showRanki ng(i sbn):

print '- % ranked %' % (

I SBNs[i sbn], get Ranki ng(i sbn))

+ print('- % ranked %' % (
+ I SBNs[ i sbn], get Ranki ng(isbn)))
def _main():

print "At', ctine(), 'on Amnmzon...'
+ print("At', ctine(), 'on Amnmzon...')

for isbn in | SBNs:
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Thr ead(t ar get =_showRanki ng,
args=(isbn,)).start()#_showRanki ng(i sbn)

@ egi ster
def _atexit():
print "all DONE at:', ctime()
+ print('all DONE at:', ctime())

if _nane__ =="'_main__

_mai n()
Ref actoringTool : Files that were nodified
Ref act ori ngTool : bookr ank. py

T RPN T 5 2y, ALEH POSIX iy 24T # SO+ E a4~
bookrank.py 1 bookrank3.py (Windows F /' )3 241 ] ren @4

$ nv bookrank. py bookrank3. py
$ mv bookr ank. py. bak bookr ank. py

WARARZRIBATH R B, b R UBGE B — e Se e, AT ZLAR AL T
PERIAENE R AR — G I . HPRERI SRR T, IRSES N REPITI A2 T R E R
CT i 4 RS —ANZRRE, BRI a4 — D

$ python3 bookrank3. py
Exception in thread Thread-1

Traceback (npst recent call last):

File "/Library/Framewor ks/ Pyt hon. f r anewor k/ Ver si ons/
3.2/1ib/python3. 2/threadi ng. py", line 736, in
_boot strap_i nner

sel f.run()

File "/Library/Framewor ks/ Pyt hon. f r anewor k/ Ver si ons/
3.2/1iblpython3. 2/t hreadi ng. py", line 689, in run

self. _target(*self._args, **self._kwargs)

File "bookrank3.py", line 25, in _showRanking

| SBNs[ i sbn], get Ranki ng(isbn)))
File "bookrank3.py", line 21, in getRanking

return REGEX. findall (data)][O0]
TypeError: can't use a string pattern on a bytes-like object

o) AR OR A IE MRk & —4> Unicode F457 5, 1 urlopen()iR B K (ISR, ST A4 X 5
(45 283 read() 77 AR B & — > ASClI/bytes F4 5 . X BLIIMEE 7 REK HgEN—A
bytes % %, A& CAF /5 . K, BHCE 947 ik re.compile()4i % — bytes F4FH (Gl
RN bytes FAFHD . AT #BNXAS, WUALELE MBS BTAIN— bytes 745 H (IFRL b,
WFFR.
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REGEX = conpile(b'#([\d,]+) in Books ")
PUE, AR R

$ python3 bookrank3. py

At Sun Apr 3 00:45:46 2011 on Amazon...

- '"Core Python Programming' ranked b' 108, 796

- "Python Wb Devel opnent with DOjango' ranked b' 268, 660
- '"Python Fundanental s' ranked b' 969, 149’

all DONE at: Sun Apr 3 00:45:49 2011

AL S IRAT 2 1) R 7 B ARIX N H 5 SR B 2 T LU — 28 (PR ER), (HREF KR
FALRERE . Hfkss strQif, IENERE AU HEAE 2o 7 b M5l 5. IREIE — BT #e
eI ER R Y

>>> X = b' xxx'
>>> repr(Xx)
"b'xxx'"

>>> str(x)
"b'xxx'"

>>> str(x)[2:-1]
' xxx'

A, HEAE W ITERHHES—ANEIER (Unicode) 455, mlfgeH 3] UTF-8.

>>> str(x, 'utf-8")
' XXX

N T EIX R, FERAREL, X8 B3 ATHEAT — MRS, W PR,
return str(REGEX. findall (data)[0], 'utf-8")

BULE, Python 3 A BAIAS i Y LA Python 2 (RIBIA —S0 T .

$ python3 bookr ank3. py

At Sun Apr 3 00:47:31 2011 on Amazon...

- 'Python Fundamental s' ranked 969, 149

- 'Python Web Devel opnent with Django' ranked 268, 660
- 'Core Python Progranm ng' ranked 108, 796

all DONE at: Sun Apr 3 00:47:34 2011

RO, RSB 2.x FRAFEAE T 3.x FRA L BAE AL i R AR Zrf IR T
(B E IR RN R AT L2, (A 2to3 (B TR BHTHTA FIEERMES, AR
172838 5 TAE, AT AT FE A R I A TRAE T — A7 o R i A
g52], AT AR AL R D AR
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472 EEEIE

AT FZLER Sy, AT T T ERRMEANE S, DUAIT(E Python S RIFHEAE. 2R
1M, FA1ER T 28wt — M EEFEEW T [P, —RESER UG, Saf Ly
JE MR RAR B (BANRLZ) B2 ANEAREFEIN AT, 0 H AR . SR hak
Fth 2= A TEAS SR A S O o [RIBUAS ZE RT3 55, QISR N ERARIZAT BB KA1k, ik
A ARG ARSI PAT B BAT AR, B A —BUR R (FTLALE Wikipedia D] - [5)
H R ESFZMMELZE R http://en.wikipediaorg/wiki/Race_condition).

K FEEAHRD BN .. UIEEHREN LR LU MG A X R A
Chttp://en.wikipedia.org/wiki/Critical _section) {HFEZS i€ [ %) R A —NEFE T LOdEE i, 28
HFEPS g 7o FEFP ROk BE A AP TR, B 2RIk IAT R . R R A A
[ FI25A (2 W, hitp://en.wikipedia.org/wiki/Synchronization (computer_ science)), Python 7§
ZMERERA, WL IR 2 ks, DML HHoE & 58 U 55 AL

A EEHITON FERE AT IS — 2821, BT LAIX B F LR RSB [R5 S e s T LA s A
Fre BUERE, LRSS, BUEHrA NS h RS, RISERINUE], mESEH T 2454
ARGIERIE L BRSPS NBITTHG, AR E S &

4.7.3 §iR

B MARES: BUEMARBUE. T HEWMRSCRMARE: REBIRRS. EMiTHN
AR R e 42— FF.

M LREFFONS, VR DREBILREE NG S X, HPHATRIS. g 2 a8k
AT ZE, BRI ANEERATER, BEImAX, FERBW. o), AR
FER] R BUFEANIG A X . AIE 10, ARy P 2E LR 2 WA Y I (RIASZ e 35k
AT, M ARRREFRAER, 1 HIE RIS Python S A [F A BT IX Al .

A TRE B AT 28R L F . mtseepFpy M AURAE T RENIACE LR, YR %E
PATER I E AT R . TR A O KRS (Python 2).

fromatexit inmport register
fromrandom i nport randrange

fromthreading i nport Thread, currentThread
fromtime inport sleep, ctine

cl ass C eanCut put Set (set):
def __str_ (self):

return ', '.join(x for x in self)

| oops = (randrange(2,5) for x in xrange(randrange(3,7)))


http://en.wikipedia.org/wiki/Race_condition�
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remai ni ng = G eanQut put Set ()

def 1 oop(nsec):
nyname = current Thread(). nane
remai ni ng. add( nynane)
print '[%)] Started %' % (ctine(), nynane)
sl eep(nsec)
remai ni ng. r enove( nynane)
print '[%] Conpleted % (% secs)' % (
ctime(), myname, nsec)
print ' (remaining: %)' % (remaining or ' NONE')

def _main():
for pause in | oops:
Thread(t ar get =l oop, args=(pause,)).start()

@egi ster
def _atexit():
print "all DONE at:', ctime()

BEATERIZMEA BRI G, 28 A HEEER BT R, A1 mtseepF.py
P SR bl & 2 BT 7 1 & . A bookrank.py —FE, DN T WIAARES, A fdFH T 1A
B RIMAE, MER T RFERT R AR MLFER join(), FH T atexit.register() (1 bookrank.py
MR D .

75— AT I LE mtsleepX .py B 5~ AN R AL T5 /2 5 1 BLAS FEAEAG P 2 A 0] A 23 7
FREENR 4 FPAT 2 #0, SRR eI S E ik, Q1 3~6 NEAE, BLIERER
2~4 7.

R —ANEhRE, SRS RICIR N RIS EISIT LR, RIS REIHAT 77K
WA BEREAT A, X R BN TARE R 55— B ARG HIBOATTENF A & .

MEIR—ANEER, RSBEIZL set((X, Y, Z,..])IX PR . 1R 1 P IR R
(ANIZ) FHEXRTEEGHER, SERANMEM TXeES . RATAFEERBERL X, Y,
Z, . XFEEIA . X WAELREIRA 1 set FIFSEIL e M__str_ ()75 JEIA .

IARSEIE, AT TR A, R R E R 4

$ python ntsl eepF. py

[Sat Apr 2 11:37:26 2011] Started Thread-1

[Sat Apr 2 11:37:26 2011] Started Thread-2

[Sat Apr 2 11:37:26 2011] Started Thread-3

[Sat Apr 2 11:37:29 2011] Conpleted Thread-2 (3 secs)
(remai ning: Thread-3, Thread-1)

[Sat Apr 2 11:37:30 2011] Conpleted Thread-1 (4 secs)
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(remaini ng: Thread-3)

[Sat Apr 2 11:37:30 2011] Conpleted Thread-3 (4 secs)
(remaini ng: NONE)

all DONE at: Sat Apr 2 11:37:30 2011

A, WERAEE, R REME T ) U AT 7R IR A B A ey 45 2R

$ python ntsl eepF. py

[Sat Apr 2 11:37:09 2011] Started Thread-1

[Sat Apr 2 11:37:09 2011] Started Thread-2

[Sat Apr 2 11:37:09 2011] Started Thread-3

[Sat Apr 2 11:37:12 2011] Conpleted Thread-1 (3 secs)

[Sat Apr 2 11:37:12 2011] Conpleted Thread-2 (3 secs)
(remaini ng: Thread-3)
(remai ning: Thread- 3)

[Sat Apr 2 11:37:12 2011] Conpleted Thread-3 (3 secs)
(remai ni ng: NONE)

all DONE at: Sat Apr 2 11:37:12 2011

$ python ntsl eepF. py

[Sat Apr 2 11:37:56 2011] Started Thread-1
[Sat Apr 2 11:37:56 2011] Started Thread-2
[Sat Apr 2 11:37:56 2011] Started Thread-3
[Sat Apr 2 11:37:56 2011] Started Thread-4

[Sat Apr 2 11:37:58 2011] Conpl eted Thread-2 (2 secs)

[Sat Apr 2 11:37:58 2011] Conpleted Thread-4 (2 secs)
(remaining: Thread-3, Thread-1)
(remaining: Thread-3, Thread-1)

[Sat Apr 2 11:38:00 2011] Conpleted Thread-1 (4 secs)
(remaini ng: Thread-3)

[Sat Apr 2 11:38:00 2011] Conpl eted Thread-3 (4 secs)
(remai ni ng: NONE)

all DONE at: Sat Apr 2 11:38:00 2011

WA B2 R T He? — A S, G el e iR AL (RO 2 AN ERE n] B AT 3T
110D, [FIAFEHL, 2 BT LA 7 AR B A AT 22 Bt P 1P A A o T 23— T U B 7
LARBER — MR (FREHELAES) I,

/O A5 [ A 7] (14 K dhs 45 AL #Je Tl 5 IX, - DR b 7 22 R B 1B 254> 2R R e 28 i 57
Xo NT I8, ZRIM—ATRIGEK TN Lock (8¢ RLock), #REAIE—MIN SR, HILTH
EAIME SRS LMEAE Sl i B b 5 I AT
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fromthreadi ng i nport Thread, Lock, currentThread

I ock = Lock()

BUEROZAE NI G AN T AR PR H SR i) acquire() AT release() i A2

52 24 4E loop() b8 K0 s N (i £ o

def | oop(nsec):

nyname = current Thread(). nane

| ock. acquire()
remai ni ng. add( nynane)

print '[%] Started %' % (ctine(), nynane)

| ock. rel ease()
sl eep(nsec)
| ock. acquire()

r emai ni ng. r enove( nynane)

print '[%] Conpleted

% (% secs)' % (

ctime(), nmyname, nsec)
print ' (remaining: %)' % (remaining or 'NONE')

| ock. rel ease()

— BT XA AR, B AR T

$ python ntsl eepF. py
[Sun Apr 3 23:16:59 2011]
[Sun Apr 3 23:16:59 2011]
[Sun Apr 3 23:16:59 2011]
[Sun Apr 3 23:16:59 2011]
[Sun Apr 3 23:17:01 2011]
(remai ning: Thread- 4,
[Sun Apr 3 23:17:01 2011]
(remaini ng: Thread-2,
[Sun Apr 3 23:17:02 2011]
(remai ning: Thread- 2)
[Sun Apr 3 23:17:03 2011]
(remai ni ng: NONE)
all DONE at: Sun Apr 3 23

Started Thread-1

Started Thread-2

Started Thread-3

Started Thread-4

Conpl eted Thread-3 (2 secs)
Thread-2, Thread-1)

Conpl eted Thread-4 (2 secs)
Thr ead- 1)

Conpl eted Thread-1 (3 secs)

Conpl eted Thread-2 (4 secs)

17: 03 2011

B85 B 4 Wi mitsleepF.py 41741 4-10 7

il 4-10 $IFNE ZHIFENLE (mtsleepF.py)
ARG, SR T 80— S A 2R T R
#!/usr/bin/env python

from atexit import register
from random import randrange

from time import sleep, ctime

o R I N

from threading -+import Thread, Lock, currentThread
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8 class CleanOutputSet(set):
9 def _ str_ (self):

10 return ', '.join(x for x in self)

12 lock = Lock()

13 loops = (randrange(2,5) for x 1in xrange(randrange(3,7)))
14 remaining = CleanOutputSet()

16 def Tloop(nsec):

17 myname = currentThread().name

18 lock.acquire()

19 remaining.add(myname)

20 print '[%s] Started %s' % (ctime(), myname)

21 lock.release()

22 sleep(nsec)

23 lock.acquire()

24 remaining.remove(myname)

25 print '[%s] Completed %s (%d secs)' % (

26 ctime(), myname, nsec)

27 print ' (remaining: %s)' % (remaining or 'NONE')
28 lock.release()

29

30 def _main():

31 for pause 1in loops:

32 Thread(target=loop, args=(pause,)).start()
33

34 @register
35 def _atexit():

36 print 'all DONE at:', ctime()
37
38 if __name_ == '__main__":
39 main()
BRITHRRE
% 1~6 47

X F 43 4% FRAR 9 A2 SR SAT A S AL (94T . 15757, threading.currentThread() M\ 2.6 i
RIS EM AN threading.current_thread(), AN T LR ErG RIFEE M, HESEDIHRE
TRk

% 8~10 47

KR AT LS T BaFE X _str_ OMSZEL, DO BRI H o
BT A G R IE RS R/ 8 .

% 12~14 47

ZE S 3 AR AR R Bl LTS RIS S AR G 2R 1S s LA 2R FE (3~
6 MNEFE), BRFEE (T ahEIR 2~4 7).

% 16~28 47

loop() BR £ 1 S0 IR AT M RTHAT B LR 4, SR IR, LAEAE AR INZ 2672 4 2] remaining
G VLRI JE SRR 15 B E R R T QR HARZRAE rT Ak NGO . Bt 2 G,
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AR LIRS Ta (B BT IR R A, SR )5 B RAS8L, dHT &, &aR
T o

% 30~39 47

RAANRN TAEHARK TR SRS T, _main()ek A 2447 . & RES 2 IRAE
FPATHEANLIE . 2 ATHREI—FE, fHH] atexitregister()RiEM _atexit() ks, DAMELLARRE
ARTE AR AT PAT Z R L

TERGETFIRE M LA EITRREAN —FMBERITE, TLUHEMA threading.
enumerate(), 1% 7IESIRIENTIEIZITILIRFIR (BT LE, BAEREEAENL
o TEARGIFHEAEMHEANTE, FRAESERHADEINILTE, B3R ATH ZEMRIX
PR 2R FE DULRFR S H I TR vt o 1K AN ERFE R M AT R FE (A B4 o), LA ELRE (%
HLELEIR),

IeAh, WERARIE A B2 Python 2.6 BEEHTHIMRAS CELEE 3x WA, HlE T iknl DMEH
str.format() 77 75 R A F 4/ A AL EAE R . #h) & e, print B4

print '[%] Started %' % (ctime(), nyname)
AT LASE 2.6+hRAS AP 0k

print '[{0}] Started {1}'.fornat(ctine(), nynane)
BUELE 3x RAH A print() ki L -

print('[{0}] Started {1}'.format(ctime(), nyname))

S R T B M ETIE AT AR AT T4, A mT LA#EH threading.activeCount() (2.6 R4S
TR E A 44 N active_count()) AR .

ERAETXEE

SRR Python 2.5 BB BT ARCAS , 1A —Fh 5 L 0T LA T A 811 acquire() A release()
T3, M B ALY . XA with 84, BRI RS RGBT SO B 4 SR
BN ZEAZ AT acquire()FF7E 56 AT 2 J5 R release().

threading FE {1 %F % Lock. RLock. Condition. Semaphore 1 BoundedSemaphore #5442
BRSO RS, Mg U, AR AT DU with $E4) . 2448 with I, BT BLEE— 5144 1oop()
PN, a0 N AR R .

from_ future__ inport with_statement # 2.5 only
def 1 oop(nsec):
nyname = current Thread(). name
with | ock:
remai ni ng. add( nynane)
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print '[%)] Started %' % (ctine(), nynane)
sl eep(nsec)
wi th |ock:
remai ni ng. renove( mynane)
print '[%] Conpleted % (% secs)' % (
ctinme(), nyname, nsec)
print ' (remaining: %)"' %(
remai ning or ' NONE' ,)

#1823 Python 3

PUEIE I X Z HT R BIASIZ AT 2t03 TH., #EAT A Python 3.x iRASIREAE T i A% HH B2EAT
TR, PN A s B e B diff Bl

$ 2to3 -w ntsl eepF. py

Ref actoringTool : Skipping inplicit fixer: buffer

Ref act oringTool : Skipping inplicit fixer: idions

Ref actoringTool : Skipping inplicit fixer: set_literal
Ref actoringTool : Skipping inplicit fixer: ws_comm

Ref actoringTool: Files that were nodified:
Ref act ori ngTool : nt sl eepF. py

248 mtsleepF. py 4 N mtsleepF3. py FEHE mtsleep.py.bak E 74N mtsleepF.py
Ja, AT KW, X—RH-FRMPER, XNMEABHESER WA AT AR
7] 2

$ python3 ntsl eepF3. py

[Sun Apr 3 23:29:39 2011] Started Thread-1

[Sun Apr 3 23:29:39 2011] Started Thread-2

[Sun Apr 3 23:29:39 2011] Started Thread-3

[Sun Apr 3 23:29:41 2011] Conpl eted Thread-3 (2 secs)
(remai ning: Thread-2, Thread-1)

[Sun Apr 3 23:29:42 2011] Conpleted Thread-2 (3 secs)
(remaining: Thread-1)

[Sun Apr 3 23:29:43 2011] Conpleted Thread-1 (4 secs)
(remaini ng: NONE)

all DONE at: Sun Apr 3 23:29:43 2011

BUEIERATHE R TBUIFIR, JHENAE SR, ReE PR T80 7 &S
R
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474 ES=70

WRETHTR, BEHER 2 T BRI SCI, ARS 5 ok iy fR 2 eAT. AR, an SRS SLE
B, IRATRE TR E— A KRR JRERAE Bl 0 T A IRSTIR RN AR U, 15
SR RE A IR E .

o Ee T ENFAPEIEL —. B EEs, AR AR R, Y B R R
I . ARTT LLARE 5 EAEREATI SR n] BB o o Y AR BT R A T H s e el R A
S5 ERR A POCIIE T 1h7 2% B35 probeer/proberen), % A wait. try. acquire. pend B, procure.
FXHE, 24— ANRFEST — A VIR e AR AR, 2R R BRI A . IR AN R A — ERR
V() CRIYE T == #.17] verhogen/verhoog), 85y signal . increment. release. post. vacate.
Python &4t T BT 44, A8 R B 8 5 70— FEF 4 . acquire Fl release. {5 5 &
BUE MR GE, KA A ZNEE, AR A R R — AN ).

FE R EEFH, FRATE AL — AR A L. X ANRER BIALES R 5 ANaT Ak
TREFEAE CHESD . SR A BIREEH 17, SRR INRX ML 7 AR, Wil s
AMFEH T, ARENG LR P e LB 1 RATTAT DA RS S R ORER R X AT PR
PR CHESRAED .

B 4-11 N FEAGS Ccandy.py)s

=~ 4-11 ERHF{ESE (candy.py)
INAE ] T B 5 B — A E R L.
#!/usr/bin/env python

from atexit import register
from random import randrange

from threading +import BoundedSemaphore, Lock, Thread
from time import sleep, ctime

Tock = Lock()
MAX = 5
10 candytray = BoundedSemaphore(MAX)

WO Be =] O Ln e L b —

12 def refill():

13 Tock.acquire()

14 print 'Refilling candy...',
15 try:

16 candytray.release()

17 except ValueError:

18 print 'full, skipping'
19 else:

20 print 'OK'

21 Tock.release()

22

23 def buy():
24 Tock.acquire()
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25 print 'Buying candy...',

26 if candytray.acquire(False):

27 print 'OK'

28 else:

29 print 'empty, skipping’'

30 lock.release()

31

32 def producer(loops):

33 for i in xrange(loops):

34 refill1(Q)

35 sleep(randrange(3))

36

37 def consumer(loops):

38 for i in xrange(loops):

39 buy ()

40 sleep(randrange(3))

41

42 def _main(Q):

43 print 'starting at:', ctime()

44 nloops = randrange(2, 6)

45 print 'THE CANDY MACHINE (full with %d bars)!' % MAX
46 Thread(target=consumer, args=(randrange(

47 nloops, nloops+MAX+2),)).start() # buyer
48 Thread(target=producer, args=(nloops,)).start() #vndr
49

50 f@register
51 def _atexit():

52 print 'all DONE at:', ctime()
53
54 if __name_ == "__main__':
55 _main()
BRITHRRE
% 1~6 47

JA AT AR ANEIAT 5 AR B R 2 BT AR E AL M ARG T E.
threading #EEFE PRl S 5 E2S:  Semaphore £ BoundedSemaphore. HIRFTH, 155 & SEBxR
ERRRIEEES, BT B A PR B ARG .

BB — AL VR, TRECEEIR 1, 12— A PR B R [ B R, s
{E1 1. BoundedSemaphore [1]— /N4 H) BE & X AT A8 E KGR A S8 e IMWIiaE,
FE T, BT PAB I S S 2RI Z TR B S A

% 8~104T

IR /AR — B, — N ROREAR I RER T, DU R .

% 12~21 47

MR E R ALET A ) EAE IR R, S PAT refill OpR % X BARID 2 — Ml 5t
X, XA SRR PAT T A AT A 7. ARt P 4T3, FR7ESE A
[pE SR e KA 5 T4 (3 17~181D
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% 23~30 4T
buy ()2 M refill A S TR E, B SUVFTE B IR — D AL AR . SRR (58 26 47)
Rl 5 A SRR Dl 9. R AN RED T 0, IR — e e TH s
UGN TP 2E . i NARBHZE MR & False, LA AN FERHZE, 175 22 BH 2E (1 5 iR
[nl—/> False, RHIAHEZHIBIR T .
% 32~40 41T
producer ()1 consumer() ek ZH A AL —MIEFR, #EAT XTI refillOF buy()IE A, FELED
REIEIR R
% 42~5547
ARBS I Tl B8 7 B4 5 _main() A Cn 2R A M i 24730047, 18 H R B T
AL B i R _miain() b 55 (1 R il SR P A A2 7 3 N 28 3 T B LR X
QU 2 F LK AR BT 1AM B R, T RENLA IR W %, (157 98 1
ETH SRR R BOAT RE 2 LUBE R R /A 7 H LA R BE 22 (R U, QRS 7Kz A 2 1E N TH 9
FARM A HLEIE SERE R AT LD -
IBAT AR, 27 R 20N T A o S
$ python candy. py
starting at: Mn Apr 4 00:56:02 2011
THE CANDY MACHINE (full with 5 bars)!
Buyi ng candy... XK
Refilling candy... OK
Refilling candy... full, skipping
Buyi ng candy... K
Buyi ng candy... K
Refilling candy... OK
Buyi ng candy... XK
Buyi ng candy... XK
Buyi ng candy... K
all DONE at: Mon Apr 4 00:56:08 2011

#1823 Python 3

5 mtdeepFpy 25184 candy.py, & —AMiA 2to3 T HEAE AT 17 ) Python 3 FRA 41
¥, XEWHEM SN candy3.py. KHEIX IR BAENE A — AR B AT KT

o g

15y 2A

X RN T threading BRI FE JRE, IEERZ FP RS EIR LR A,
HILFEEM R R G, SR ENREIR E CIRZRE e 4 0 R S5 %A I, {3
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FEEL T iR Python Al e AL S T —ANSEI: Queue X4

Q|

A BORR: TR

BEFELT, RTHRE RN TR T EMA, SRR T 6F B4l 4T
BN ZET BB AME. ERFTLERENO—N%I P, h¥EH candy.py EI—/
R RR T E, 3T R EAR A candydebug.py. A THEIX—%, FEER
threading.py #9782 ( +T #&% 2% ) Python 2 = Python 3 FANRA ).

e &I threading ALk 69 ) F RIEF AR E L, B EANMEA T Jes XH5 7 ik,
FRRGERLEL ., FIFRLE, CNRH —T0 R, FREBUARIANS QAN L 693t %, m
XEHANEARE A & L—, Rt eNFE0 (BHEN2aiK), £=, £F
242X Au X AR K AT BUE.

S RIS R ALLAR A6 307 P B0 T ik, BANEAETT A S T, {25k R b
FEA . JRTATAE, TR AR R R AR, PTAST VA AT e, XASE 54 A Python
2 mAH) df. value, PP sdf. Semaphore vaue, TR T Python 3 pksd sdf. vaue.

SHFHF LA ME, mEEH AP (£ &M69F L) Z47K threading._BoundedSemaphore
K, FER—A_len 7k, FEZEE R R 2x Fo 3X RAH LS, ELF
AL A W) 1 69 ARSI AR 69 B R AR

4.8 ‘£ rE-HEREESEM Queue/queue HER

g — MR TR A RN B TR R, r RS AR
AR, AR RS R S5 R o AR BB RN E Y, RIRET
TH B AR AR T R i (R TR AR AN S 1

PAMHFH Queue FiEle (Python 2.x fizAS, 7E Python 3.x WA H By 44 4 queue) RIRfitLE
FE[RLEAS FIALE], AT LEZRRE 2 (B r] LA B AR 7 =85 . BRI S, s eld—A g, ikE
PR (R EHARNFR S, TV (KR IR M. R 45 FI%E T IR M
B i) — g 1

% 4-5 Queuel/queue HIRERE M

B | #
Queue/queue fEHRAIE
Queue(maxsize=0) B AN BT o Q4 e Rl , WIAERNF WA 2 (B BEL2E : B (3%
HiewEsRE), NI
LifoQueue(maxsize=0) B —ANE NGB BT AnSeh s A, TITERAFIN A 2 (]I P28 B T G
HiaEmKME), RTHRBAF
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(84

B

Y

PriorityQueue(maxsize=0)

QS HBAT . U R TE F KA, MR A SISO =5 (RIN FL2E, 50 (%
FiERKE IS

Queug/queue BE

Empty 2525 A S get* () 7 ik i S

Full 5 S BN A put () 7 i i

Queue/queue 3R 53%

asize () 3R [ A K /IS CEl T3 1T B A B /N ] B A AR B B, P LAZAR A MDD
empty() LIRBAF S, TR Trues 70, &[] False

full() AR B EL, MR True; 750, R[E False

put (item, block=Ture, timeout=None)

H item BRI, Wi block A True (ERIA) H. timeout 24 None, NI7EF W]
25 ] 2 AT FHLZE s W 3 timeout 29 1E{H, 1) £ 2 BH.ZE timeout #0; WK block >4 False,
N4t Y Empty 55

put_nowait(item)

A put(item, False)# [l

get (block=True, timeout=None)

MBI TG ER . WA E T block (4 0), W—EBHERA T HIGHR
NIk

get_nowait() 0 get(False) # I
task_done() T FRAI R A TR CPAT TR, ZES NI join() ¥ H
join() FE A B T AT L AT 52 B I LT 14 task_done() &5 2 BT, {R3FH 58

BAVE AT~ 4-12 (prodeons.py) SKIEZRAZ = #-1H 93 Queue/queue. I THIZIX
AFERBAT I

$ prodcons. py

starting witer at: Sun Jun 18 20:27:07 2006
produci ng object for Q.. size now 1
starting reader at: Sun Jun 18 20:27:07 2006
consured object fromQ .. size now O

produci ng object for Q.. size now 1
consurmed object fromQ .. size now O

produci ng object for Q.. size now 1

produci ng object for Q.. size now 2

produci ng object for Q.. size now 3
consured object fromQ .. size now 2
consurmed object fromQ .. size now 1l

writer finished at: Sun Jun 18 20:27:17 2006
consurmed object fromQ .. size nowO

reader finished at: Sun Jun 18 20:27:25 2006
all DONE
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~fil 4-12 £ =H-HEEER (prodcons.py)

G - RS T Queue X4, LLRBENLA™ GH3R) BIRT @ISR . A ME 2 har Bf
KIBPATETE

N=l- LR e Y

#!/usr/bin/env python

from random +dimport randint
from time import sleep

from Queue -import Queue

from myThread import MyThread

def

def

def

def

writeQ(queue):

print 'producing object for Q...',
queue.put('xxx', 1)

print "size now", queue.qgsize()

readQ(queue):

val = queue.get(l)

print 'consumed object from Q... size now', \
queue.qgsize()

writer(queue, Toops):

for i in range(loops):
writeQ{queue)
sleep(randint(l, 3))

reader(queue, Tloops):

for i in range(loops):
readQ(queue)
sleep(randint(2, 5))

funcs = [writer, reader]
nfuncs = range(len(funcs))

def main():
nloops = randint(2, 5)
q = Queue(32)
threads = []
for i in nfuncs:
t = MyThread(funcs[i], (g, nloops),
funcs[i].__name_ )
threads.append(t)
for i 1in nfuncs:
threads[i].start()
for i in nfuncs:
threads[i].join()
print 'all DONE'
if __name__ == '__main__':

main()
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WHRFT L, A2 7= RO 23 H A R BRI PAT o CRUHBENLEL D A kul, PUSEAE g I8
i 1S A S LR AN 52 1

EITHRRE

% 1~6 4T

TEAREH, {HH 7 Queue.Queue XT %, LK 2 Bigh Hi ¥ myThread.MyThread 825
FAMEER T random.randint() DA AR = A SR A E A BT A [ (R, random.randint() 5
random.randrange() 2514, AN id & 2 EAE I EFRAED .

% 8~16 47

writeQ() A readQ() i £ 73 i T4 —ANXF R (ildn, FRATIX BLAF A A5 8 xxx ) N
BAF R AN R BA S I — A R VER, AR A S AP s I — A .

% 18~26 1T

writer(VRHE N A FEIZ T, HEMRA A MPAFIFHBA—INER, Sz, 4
JEEE PRSP, HRIABRRE AT BELA BB IE . reader() 52 280, RAE
R T IHAERT G

PREVEE R, writer BEARKIFEHIFEOE S L reader 1. XN T BHAS reader M45FA
I IRET 5o 1B 4s writer — NSRS (], (15403 reader I, CAFLERTH N2
IR REPEEE K.

% 28~29 47

XA H TR B IRAEAPAT IR FE S50

% 314747

RE & main() B3, R EUNAS & b HAR A main() s B8R AL X OGS
LR EAIIAT, U RIEEIAT B 545

A AT DA, 0T — AN EERAT 2 MESS HIFEFT, AT DA REAMT 254 F B 1 262
AHEG T P B2 R AR 7 52 T 155, X R FE R e J7 2 i 37

AR IR T BRI R AT BRI S IR PERE R o JC RN T IR AT S5 PAT T A E &
MSEE S A R AER R, B2 MES 0 R R LFEHAT X PERE
SRR K. B TERARRIIFES UL Python AR RE 48 /2 B 2R FE R A IX AN T8, FEASZ BT B # ]
DI Z Zfedikan, AdIAEIRCE T #ER] 1 Python 2 ZEF2MThRE, R AT DATEIE 24 1 B4 A
Mz THERRE LS.

4.9 ZEMNERRTR

FEITUaSR S 2 LRE N 2R, Jefil— PRI 8 F R, AL PR, A
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ik, BT Python ) GIL FIFRHI, ZLFEFEEET /O HEMMNA (/0BT GIL, AL
WHEZMIFRD, MARITEHEEMNH M TE—MIE0NE, N1 SR EFRIETE, R
TEAF A2 R, DML CPU (At A kAT .

XHEE AT RN H XA 8N E44E Core Python Programming 5 Core Python
Language Fundamentals ] “ $UAT ¥R 7 315 g Bl ), X T2 &R s 2 #HF2 1M 5, threading
B F BB LTI

4.9.1 subprocess f&Eik

KRR EZEEATT LR, ol LR At AT AE 55, B mid driE X+ (stdin, stdout.
stderr) BHATREFERESE . ZBELE Python 2.4 iR ARG N .

4.9.2 multiprocessing =3k

ZAHLE Python 2.6 BRASEESI N, fe?rNZ % CPU JRE#ERE, HAkHY threading
FRBAEF AL 2 R R A5 Ak AT 55 IR RE AR 18] £ o A 1) 22 Al 2K

4.9.3 concurrent.futures &R

KRE—EEHE, € RE MBS POoNEATEAE, MR, RAFERZES 50
[P ARV T AR R TEIRE — N T “worker” g AR, $R5CE
5%, SRIGEEHEER . ZEPLH Python 3.2 flASEZ ST, Ak H —> Python 2.6+ 7] {f H I #2 1
WA, H M HEA http://code.google.com/p/pythonfutures.

i i E 5 J5 bookrank3.py < &t AFEWe ? fBE ARG ) HAth 3 IR FEANAE, R IHI
FIACRG 2 B SN LU SO _main() s E iz ol

fromconcurrent.futures inport ThreadPool Execut or

def _main():
print('At', ctime(), 'on Amazon...")
wi th ThreadPool Execut or (3) as executor:
for isbn in | SBNs:
execut or. subm t (_showRanki ng, isbn)
print('all DONE at:', ctime())

fE3s 25 concurrent.futures. ThreadPool Executor ()5 80 £ FEib i) K /N, 721X N7 Bk 2
TREAHEAN 3 AT, M58, XN VO FEANH, HZLEEGH. mxFitE%
SR T, A LAME R concurrent.futures.ProcessPool Executor 1A% % .

MENEFRHATER CERLREERME) 25, R TSRS, ol LLE
F'E 1 submit() /7%, RPAT 2 7l 75 ZLIRAE ZEFEA GRS AT IS4 T
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WIRFA M~ Python 3 (158 & FEAH , J5 12 K 775 B 4 AL/ 77 8 48k str.format()
J7i, B BRI with 38 4), 358 AT 2859 map() 7%, B84 341584 7] LU _showRanking()
BRI e ThAEVE N _main() ek . 7”11 4-13 F) bookrank3CF.py /& iZ I A ) 5 & i A .

w~fil 4-13 SRESEE (bookrank3CF.py)

f#/T concurrent. futures #RAEFHEL screenscraper .
1 #!/usr/bin/env python
2
3 from concurrent.futures import ThreadPoolExecutor
4 from re import compile
5  from time import ctime
6 from urllib.request import urlopen as uopen
7
8 REGEX = compile(b'#([\d,]+) in Books ')
9 AMZN = 'http://amazon.com/dp/’
10 ISBNs = {
11 '0132269937': 'Core Python Programming',
12 '0132356139': 'Python Web Development with Django',
13 '0137143419': 'Python Fundamentals',
14 3
15
16 def getRanking(isbn):
17 with uopen('{0}{1}'.format(AMZN, isbn)) as page:
18 return str(REGEX.findall(page.read())[0], 'utf-8")
19
20 def _main():
21 print('At", ctime(), 'on Amazon...')
22 with ThreadPoolExecutor(3) as executor:
23 for isbn, ranking in zip(
24 ISBNs, executor.map(getRanking, ISBNs)):
25 print('- %r ranked %s' % (ISBNs[isbn], ranking)
26 print('all DONE at:', ctime())
27
28 dif _name__ == '__main__':
29 main()

BITRRRE

% 1~1447

B 1B import 1A LLAL,  AZBIAFKTHT - 580 #ANA & 2 i) bookrank3.py AH A«

% 16~1847

v getRanking() B T with 155 B & str.format(). 1] LLXT bookrank.py 3247 [F]
FEEg, RONIXEEThEELE Python 2.6+ A L #E R H CEMIA R AT 3x A,

% 20~26 47

ERTH B9, T executor.submit()RIRAE/ENL. X BAHH executor.map()idk 1142
TR, MITTKE_showRanking() & £ I ThRE & FEIRER, SR JE K% s BUNMRAD 58 2= Bk
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a5 RS AR B EA

$ python3 bookrank3CF. py

At Wed Apr 6 00:21:50 2011 on Anmzon...

- 'Core Python Progranm ng' ranked 43, 992

- 'Python Fundarmental s' ranked 1,018, 454

- 'Python Web Devel opnent with Django' ranked 502, 566

all DONE at: Wed Apr 6 00:21:55 2011
AI DASE PR R TR IR BE 22 56T conceurrent.futures FEER (145 2.
e http://docs.python.org/dev/py3k/library/concurrent.futures.html
e  http://code.google.com/p/pythonfutures/
e  http://www.python.org/dev/peps/pep-3148/
TR R X e £ DL A A 5 AR AR G AR AL HEAT S 4

410 FEXRIEHR

A6 HIH T 2 LR N 2 R rh AT RE 2 18 210 — e
F4-6 SLIBAXMFREEIRR

= 53 # &
thread” AR ARG M BRI
threading AN RFE RN FD R R
multiprocessing” fHH] “threading” 18 MR A4/ -1 3E 2
subprocess” SEAB AR, AR AR AT
Queue B2 LT A A 1R 25 8 A 5 HE A A1)
mutex” HFX%
concurrent.futures” SEBPIAT I e 3 e
SocketServer B LRI TCPIUDP iR 55 #%

@ 7£ Python 3.0 1 Hi v 44 A_thread.

@ B Python 2.6 FRATFEATI N

® M Python 2.4 JATFIATI .

@ H Python 2.6 JRASEAE WAL, FEAE Python 3.0 iiAFE 4.

® H Python 3.2 FASGIN ({EJ AT LA bRl R 9 07 sU7E 2.6+ 004 BAEADD ©

411 %3]

41 AR Aok Az, BEREAIRRERI XA A
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4-2  Python £&#2. {£ Python 1, BRFREAI 2 ZFEN HRIAFELF, 110 BHEMILZ 1T
R SYith

4-3 A2, WIRTEZ CPU R4l H 2 2672, VRIS MR A5F B M FHE K A 2
IRAEWATERESL CPU RGtHis1T 2 4FER?

4-4  KARF M.

) fE— R, HH—NFEA AR TERSEEH RN, RER
TN HZ T IR

b) BLAEMR B AN SRR Ko R TFA 2 AN, IR TE S SR B @ o 7
%, QIEZAERE, MEEANLREN T RE 8. &ERENEER
B AT RA, RAEMPSA. A timeit B REFERHT T 2 I8 T R
HEAT I, FEXF H A R 22 Rt AT TR .

45 A2, LAHFe R N RE K ARA AR KBTI SO REAE GEURFTA TR
PG FHBN =D FD  IREESS 2, AT /& 15 h 45 2] 1) IE R IA
XA TFIRS] email HubbF1 Web 355510 URL, 4 H 54 i B 24747 2 htm
(ahtm) BEECEdr, 408 H Web 3 S E8 4T T2 I, X B 42 N %2 ] LU
o A AR X AN KSCASCAR I e ol B AT 0 1, e B G P 45 R 38—
FrHntml S . ZEARIY Web 30 5535 HR ok 28 SRBE TN, DAR {R X LB F i S
Af AR TAER.

4-6  KRAZAwPY L& 2 [T E T I R AR S5 B 7 AR A P 2R B R R AT
IR —8 7 TERZRRTT RN Z LR RA .

4-7 *£A2F Web A2, 5 10 FrH 1 Crawler B2 —/NMRLRREMIM T FES . 2
RFRYR LI HAE e BT . 1525 crawl.py (AT LLRY'E mtcrawl.py) DA FH 224N
SEAFERIAT NI N 8o G ORAT ST LA LB Rl BEREBA B I R AR R

4-8 LAz, BEURY] 4-12 F prodcons.py FIACHEY, ffHARE & — NEFEE LR —A
HWHLIE, MRAEBEHEINENELE (X21k), BNEREAT DA TES T
I 2] b BE BT 2 BA S T I 2 AR R

4-9 fF. QIS RERS 4 (ATRRRRED SCA S 2T, AT DAk $
BUF R . X LU B 2R A A A CREHAT I (I R RE 22 7t $7s: [ Core
Python Programming 5% Core Python Language Fundamentals 2f 9 2 4% EALHIZ5>] .

4-10 FRAIE, BARIEGR ] 4-9 IR R BIRERRN — MES S, bl A&
PE—2HAR, TR, AbH RSS Bt Atom Y&, SRR AR 55 5% A S AL EE A
X N R A

4-11 B RE. W5 threading B AN FD SRS . $ER S T A4, EHA1E
SUNEH, RJE R RS T E AT AR =



00 O 0O Linuxd O www.linuxidc.com 0O 0O 0O O

F4E ZEERE 167

N PIANZR )W 2 A BRI 4-11 ) candy.py JEIAS .

4-12 #4453 Python 3. 7F candy.py [i217 2to3 T B, G 'EH) Python 3 R4, FHirs
A candy3.py.

4-13 threading A2 . fEIAHIRIIEIATIRE. R, X THRGESEMNNE (G5
BIVIGEAER KT 1), R EE AL E S € 20 88 MR e . A
candy.py FfJ—/ N84k, BRFATLARRZ N candydebug.py, 2R G AFEA ISR Egs
EThRE. FERTHFZ ORI R B33, IRF A5 threading.py HIVEIS . 1R 5E
BOXME S, R A R AR SO BrR
$ python candydebug. py

starting at: Mon Apr 4 00:24:28 2011
THE CANDY MACHI NE (full with 5 bars)!

Buyi ng candy... inventory: 4
Refilling candy... inventory: 5
Refilling candy... full, skipping
Buyi ng candy... inventory: 4
Buyi ng candy... inventory: 3
Refilling candy... inventory: 4
Buyi ng candy... inventory: 3
Buyi ng candy... inventory: 2
Buyi ng candy... inventory: 1
Buyi ng candy... inventory: 0

Buyi ng candy... enpty, skipping
all DONE at: Mon Apr 4 00:24:36 2011
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®5%F GUI &=

GUI 89 R B iZ 2R, € E T A B iE A,
—JimAhlstrom, 199545 A
( @£ F Python Workshop )
rEAR:
o fHiSN;
e Tkinter A1 Python % ¢
e Tkinter /1
o HAth GUI fEir;
o HIRHIHANH Al GUI.
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A st IR 7 5i - (Graphical user interface, GUID 2wt AT I B HIN A . LB RNI
FEARAATI, I8 A B 2R B B AR, R EE A EE B Python W2 AN SEEL ), A& #K
SIEARE . XN — B AW REERAITE GUI MAFFRIIARTE, (H2& o NIRBE e — A IgsL
FR A o B T T B FH 1 GUI T A2 Python ZRIA K GUI % Tk, i3 Python 4% 111 Tkinter
(“Tkinterface” 455 ) A LAY; ] Tk

Tk FEA R B AR T, WRA S AN GUI MEESE, (2 e®aH, R
A DU SR B ISATEE R ZHOF G T GUIL BRATTE 4 L/AME ] Tkinter f)faj A 45
MBI, AR E LM HA T R F . MIRERAERY )G, REER IS
TN A, JERT DA A S AR ) TR MR RN T EE (B
R RS, Python #A Hox R 462 B Fe 25

51 &N

TEFF 46 GUI Jwfe 2 7T, B 5644 Python ERIA I Ul T B AL Tkinter . AT 1K 6 A 22 2% Tkinter
FriG, A Tkinter A2 BN 22261 O SR A SRS R Python [ %) . 2T K
S — AR T S AR 5 S SRR R D (BB, %6 L 5 2 B b g T I A, AN AR I
oA — B

5.1.1 Tcl. Tk #0 Tkinter

Tkinter /& Python [{1ERIA GUI . &3 F Tk T B AL, iZ% T B RS N T B4-4-E 2 (Tool
Command Language, Tcl) #itit. Tk Ja, B RR 2 HARKHATE S 4, H4F Perl
(Perl/Tk). Ruby (Ruby/Tk) A1 Python (Tkinter). 454 Tk B GUI JT & el # itk 5 R sk,
VALK 5 RG0E S DhRESE I IATE S 0S4, ] DLLEURBGE T R A S8R 2 5 il A i
AR GUI BZH .

WRARE GUI HfE#iF, WSt E 2 AME. WAk, RG2S KIER Python 1
Tkinter 7] DL HEZA VR — P80 XA AN NE TR GIE AR (RTRenRE R BIRH, 1M
WIREFEAE A CICH 1) JF A T AR RGBT g W 2 6 S B K I |] o — Bk 17 R FE
Fe R AN, HinT LME AR A4 (widget) FISEREMEHORPHE AR E R, e
IR LT H .

IR Tk 2T, TLIRABMZE Td B2 Perl, #4 %3 Python 45T 1 GUI 4w
=M 7. REERE, SRt 7 MY GUI FEF IR RS . AL
i0fE, PRIAREEMS AT Python FIRSGITT M. PIZEHEEIE. XML, HUE 5 TR AREE . Bl
Vil A HARARAE PR RN R = 5 R

RER G e3s7 Tkinter, AN 15 280 ]k AT LAEIREIZE —A GUI FEFisfTie k.
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5.1.2 ZEFER Tkinter

Tkinter £ R4t P AR BRI L2231, W] LUBIE/E Python iR 2% 2210 3\ Tkinter 5%
e (Python 1 #1 2 [t 4%, 1E Python 3 H B iy %4 4 tkinter) K 5 Tkinter & 750 H . Wik Tkinter
A, MASHEERE, FFR.

>>> jnport Tkinter
>>>

USRI Python MR 5% £ 24 BRI VA JA H Tkinter, ARBRS AKF2 2RI

>>> jnport Tkinter
Traceback (innernmpst |ast):
File "<stdin>", line 1, in?
File "/usr/lib/pythonX Y/lib-tk/Tkinter.py", line 8, in ?
import _tkinter # If this fails your Python may not
be configured for Tk
ImportError: No nodul e named _tkinter
PRAT e T B EH 9 1 Python R3S LS A Tkinter. 1X 38 ¥ 2294 K 4w’ Modules/Setup
1, ARG Ja A IERIERE, KR a Tkinter [f] Python fifefe oy ;s B8 A1k 235 Tk 2R
ARG, AR README XXM, PAZREUIRI Python hicAs 4 1% Tkinter 2 5 4 b 147 € i W]
PRI RS, TR B — M) Python filRERR, I, EIESAIEA Tkinter (SEfr L,
EHUE IHRMRERR) KR —FE.

5.1.3 ZE /iR imEEH

92 FAE TR RS RS . 'O RGO RS S S AT, eiliE
ATHE— AN BonBis (SR MTHENIh. FRE, 0 & 2% 5 iy — 75 2 &
FIFREE AT L, R GUI R . EIRIX e FH o0 88 I RN AT

LN, ZZEM ARG E AR 8 A GUI BT, ESERIEF
AITHENL LT Bon GBI RS &) (HRAE—LEMIZE G, W] DLkse 5 — Gt
SN E DO 4% s AT R A o, B UNIX ) X Window &4t. Rk, o LE— &t
FHLEIEAT GUI R, e S — S hLas BT B,

5.2 Tkinter 1 Python 4R#%

A E RSN FIEHR GUI Ynfe, SR )52 B S E W B Tkinter & H 204461 % Python
1 GUI F&% .
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5.2.1 Tkinter #53: 7i0 Tk 2|~

4R T Ak Tkinter BRI B —385, RTE Bt Al ? &5, CafFERINHIHFA
TR WRIRIER, nTLIE N GUI R, A L NG R)Z D RE 2P
B A AL,

ik GUI 127 B EN FSAT RS R T EE LA R 54> F 2D IR,
SN Tkinter f5 (5% from Tkinter import *) .
QIE—ANTZE DX R, HTEEA GUI R A
EEE AN G b (E8EE “HA”) WA GUI At (R IhEE.
LR N PR X £ GUI LAk K

5. BENFHLIEIR,

FB RPN A Tkinter ) GUI FEF#BLATT N Tkinter i, 3519 Tkinter
WV MAUE B EP R (20,5127

WD

5.2.2 GUI wBIENE

FEXE 1T, Jafal B4 GUI N FHTT K o SR R4 i i 27 > S A — L3d Fl A Sl

g —A GUI B ZAR KAEE —F . 14 F, 2R — A T R QI
HITAETTRT : Eha N —FE R atorin, K24 T Rk @R A4 T & 1
R o WL AR RO b5 B B B B R S S8 o Hem) i, 0 JUUE 5% E i e o - B4
R G, A B E S S5 B A AR L. 7E Tkinter o, X ANIEREFR Y TA
wafR.

B OFnE 4

£ GUI i, T2 IR E 6 RS AR GUI MAIKIFTA /NG X R BT Re
TR FHL BFIRAESE . XSS ) GUI AR AR B DS BRATUL AN — AN TE
A, HRRR T B U RIE A 13Z . £ Python . — Bt 5 i M iEA]

top = Tkinter.Tk() # or just Tk() with "from Tkinter inport *"

Tkinter. Tk()i& [8] 19X GOEFAROARE 9, Xt —LL N A root 1A /2 top KARE
MR o T2 B AR LEAE N AL BRI # 7 . GUI B il A A TR H, H
Ho AR — DN RMRE H . AT COEFEIEAr it 4, R mTiRg; wrr bl BiHs it
LHMIIRE CRXEWE LR PR RIEE 3PS 4 0 2 IREERMO.

PEAF AT ABRSLAFAE, W] N E S WER— M A b, stn] BURHOA
HFRIBLEAEPER Azt o RN, WA MR R, PR DO R AN
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Tk, MR T D EREE e AR,
WH, EAA SR IAT N, i N OCAR BN SCANESS . 1K H] P AT R
NFAE, T GUI XX S FAE AR SRR A & .

EHIKBh AR

FA LV BRE IR RO BAsEsh. i F % . —> GUI B AT 46 2
SER R B B R R R R IKEN . X RN F AR S AL 2

B (5 S BROAR A% B gt A2 — AN 8 [ B AR 00 . B BRAR TR ST IE457E GUI R
TZE ORI HEAL . an SR B R 30 B R B 5 — 35, RS 3l AT A2 h & ) 2 b 4
PIehr b, TRER KRG EMRIBIRI TN . R G000 20 HE (1) 1% L6 AR RS Bl 4R v] DA%
Hil e O R Te s R 5l R PRIN, AP AR AT, N RERSERIKENER
R

FHAIKBNH GUI AFEA T FARFIE S T & P un/ RS A . a3 —4> GUI BRI,
T B 5 B RORME A% 0 BT, AR N4 IR 55 25 3 B A 00 Bl B e 0 3L
gh e B At b E—FE . GUI BRI ATA I GUI A, SRR eI HIE bR L.
XA B g 3% (geometry manager) MIERTTATAE (FHIE AN 440 RE HasHEs 4
Fra#EM4 (BFETZEE D J&5, GUI BB BRS 2L RIEH] . XMEHE—HiE
17, BEIHI GUI H4F, ST, SR HSMFE 2 S,

hmEEERS

Tk A5 3 FliA Jay e B A5 R Bz AR AR BEAT S 0. SRJFURI —FFKOY Placer. ERIME
FEH B RSB AR N AR TR B, AR5 B B8Rl 2R LRI o ) R R ATUX
PTG A REAT X L3R A, IXFE AL I RETT R 1 DR, RO IX S AR AR N % B 358
JEH o

AT R B A S R VREEM AN, e Packer, XAMAHMEE, BINERE
EAHABIEMALE (BB, RERT R RN, 2XF KBRS
[AIBEAT IR TS . XA HBAR GO RAT I AEAT 24 TP IR AT i A .

S =R SR B AR Gride RAT AT RIS AR KR, (EH] Grid SkiEE GUI 1.
Grid 2AEEATHIMAR AL B FIESE GUI B IR IR R . AR FREH Packer.

— H. Packer #i € I A2 RN 57 K, et e B L a2 2.

PR JE AT AR HEN BT I JERR AR A £ Tkinter 1, ARG 40 F
B

Tki nt er. mai nl oop()

— IR IET RS B, AT S, GUI B BT IR R P IR
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Fﬁﬁﬁﬁﬁﬁﬁ%{izkuaﬁﬂ%&ﬂ, HEQUFEE R NA. 2% File 3¢ 85 i Exit 3¢
$1ﬁ T, BiFE ERESCE O, #ta R —ANEHE R Bk 45 R A GUI B .

5.2.3 TEHO: Tkinter.Tk()

ZRTHRFNL A RS EETZE & L R B 0 RAE Tkinter AT Tk
AT R, RJEREAT I T LB

>>> jnport Tkinter
>>> top = Tkinter. Tk()

FERXAE A, AT LUSCEMSL R, aT DU 2 A AL PHRE — R R GUI 727 .
AH PSRRI E ? BUAE R 41X L Tk 4254

5.2.4 TkizH

TEAPEIER, B3A 18 F Tk #4F, £ 51 P AR rfid. s ts
L abel Frame. PanedWindow #1 Spinbox, iX £5#:& M Python 2.3 fiR AT 4634 I i) Gl Tk 8.4).

#=5-1 TkizH

7B # i: T
Button 5 Label 250, (HFRHLHSMATIRE, WRARSIE. %R B L LRSS/ S
Canvas RO HIEAIRM ThAE (LB M. 2008, 578, W L& B
Checkbutton —HIRAE, WL IEREA (5 HTML (1 checkbox i A E0)
Entry PATSOARKE, F TR AN (5 HTML FISCARRINRRBD
Frame A8 HAL P (A 2%
Label AT a8 CARsEIG
LabelFrame PRREARERE AL, A BAN AR AR 1
Listbox 25 H P R — MR I kit AT ik 1%
Menu T Menubutton JG RIS,  FF AT DA IS
Menubutton TR CR. IS
Message VHE . 5 Label ML, AW LLRRMEAT
PanedWindow —NAT LB AR R B A AR A
Radiobutton —HHAHL, A A —AEEL “4% R (5 HTML 9 radio Fi A2 4E0D
Scale RNk M P, RIECRCEMRIGEMZ I, 45 AETROE R E
Scrollbar N Text. Canvas. Listbox. Enter 2 FFIFHEHR LR IR
Spinbox Entry 1 Button (24, FRvFxHEREAT R %
Text ZATIOAHE, TR (B HP A RISCAR (5 HTML ) textarea 25151
Toplevel 5 Frame 28fBl, ANide Rt T —/N RN E DA
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BATEA XS Tk BTN A, BOYCEAIRZ AN ESTR T MRS 1, L
i Python 3 L) Tkinter /80, KB EIRI BN _EOGT Tl/Tk BB CaT L2 WL
KB AL, JR RS LA R R B .

BIMER: BASHRIRGEER

GUI AL A1 F T Python #9BkiA A4k, B A Tkinter e9424F F A 1k % BikATH . IR4EAR
FHEFHE A TR BN EANTRARRG R %, TRFEZLRXCHREREN
ARG, Mk AR IR T e ARSL, XSk BOAMBAR AT S8 k4, BRI SR
WA, RIS RS ERR LR TARA AR, A —FREANN, 252
B — A DAL G 69 BRIAS SR 09, ROR B ARKeil ol A 2 FIAR 69150, A R A
JEBRIAMA.

5.3 Tkinter 7151

BUERE T RATHEE — 4 GUI A, Hh M IAR S Az, IR R
— A E R AR T 2 JUAN R SR B R, 2 AR B, ol 5 GUI
G R SR B 2 (SRR

5.3.1 Label &

17~ 5-1 1) tkhellol.py H1, #5H T Tkinter A1) “HelloWorld! . 4§ 2, EoER
Tkinter WA 55, HEHME T Label #14.

w5 5-1 Label &R (tkhellol.py)
BATIE—A Tki nter =6, BT “Hel | oWord! 7, iBRERANE? F5lE, BAISNAS—Mz1F: Label .
#!/usr/bin/env python

import Tkinter

label = Tkinter.Label(top, text='Hello World!"')
Tabel.pack()

1
2
3
4
5  top = Tkinter.Tk()
6
7
8 Tkinter.mainloop()

RS AT, BIE T —MNEE M. BT RE Label #2514, & 7HHE A fEANF
Fref o SRJE 1L Packer SR FRFNE R~ Y24, 51 mainloop()iz 471X/~ GUI M H. K 51 Ft
NNIEATZ GUI MG 45 3R .



00 O 0O Linuxd O www.linuxidc.com 0O 0O 0O O

$£58F GUIHRE 175

_ O] %]
K[
Hello World!
UNIX (twm) Windows

Kl 5-1 Tkinter 1] Label #44:

5.3.2 Button &4

T—MilT (tkhello2py) 55— AR At, XEGIEMEERZZHE, A
FRRAREE . R 5-2 9 HPEAHD .

~fjl 5-2  Button =& /R (tkhello2.py)

EAFA tkhel | ol. py EFAEL, BT X BLAIERE But t on EAFMAE Label #4445,
#!/usr/bin/env python

import Tkinter

top = Tkinter.Tk()

quit = Tkinter.Button(top, text='Hello World!"',
command=top.quit)

quit.pack()

Tkinter.mainloop()

R=T - R R S

—JFHER LT 52 M, A EAIEE Button f1EI 4 B X 51 o %3246 — D HAMO S5
Tkinter.quit() 7%k . ZSE G 2B — AR R AL, Mgz ™ GEEBRD &, BA
PR . e PifT @K pack() /731 mainloop()i . X ANa] Bt e 4R A 4
52 flirRe

RIE e SRS

Hello World!

UNIX Windows

K& 5-2 Tkinter ) Button {244

5.3.3 Label 1 Button 15

TERM 5-3 7R, 254 tkhellol.py A1 tkhello2.py 454 %) —#2, R ER A S FR%E AL &4
tkhello3.py fli4. b4k, BESAEHAEZMSE, A &2 T B3 R ERAE.

B TS ERANS R A, BT LI B Packer (14828, fill %15 % Packer ik QUIT
P AR FR AR KPR A], T expand S EUN 42 5] 5 A BEAN KSF RIS 8], K42 4 i 2]
KA L%,
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~fj 5-3 Label 1 Button $Z#5&~ (tkhello3.py)

ABUER T Label I Button #50k. MUTAOIREAREMRASE, KR TIAUMISE, Ty
51 But t on i fFTE &R R AL LT

#!/usr/bin/env python

1

2

3 dimport Tkinter

4  top = Tkinter.Tk()

5

6 hello = Tkinter.Label(top, text='Hello World!"')
7  hello.pack()

8

9 quit = Tkinter.Button(top, text='QUIT',

10 command=top.quit, bg='red', fg='white')
11 quit.pack(fill=Tkinter.X, expand=1)

12

13 Tkinter.mainloop()

W& 5-3 fian, £ Packer WA B ARSI RN, FraE a2 =B EHSIN (3 B H ik
RHEFD o A0 RAEEE KV A7 5 W 75 ZE R — BT Frame Xt GORESINZAHL. ZHEQLREAT D9
AT GRAB S RIOALE (S 5.3.6 157 5-6 H listdir.py B34 .

Hello World!

UNIX Windows

K 5-3 Tkinter ) Label #1 Button {4

5.3.4 Label., Button 1 Scale =

B Ja— A ] tkhellod.py 245N Scale 514 . 1X B Scale Hl 5 Label #4347
A H.. Scale iy H R Label #4 dh SCp s RN TR . Wi BAE O, T4
K RZIMR. 7~ 5-4 4 tkhellod.py HIARS .

A A BT h R LR A resizeQFIERREL (35 5~T7 A7), %R KI T Scale Fff.
2 Scale M FITEIAE SN, XA REUR S HOGE, FHRIAEE Label #24Fh SCAR KA.

WA, e T TREE DR /NA 2504150 (55 10 17). AIA S 2 8 3 MHA KRG
— AR A2 TN Tkinter 8 & 14 2 iy 44 23 [ 48 (1) 42 from Tkinter import *. /L4
(R g 2295 ety 44 23 () T ANEFE X PR, (21X BLAR AR kb A F 110 32 22 DR S AN B FH 253
Jext Tkinter @R K ESI . EES Tkinter b4 i8 plis i) 548 PRI #0728 ) H e
BEVE . MAE XA HER S 7 BRI T — 0, EEA LR, SRR
it B0 5 5% o
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5 5-4 Label. Button 1 Scale #£#5&7R (tkhello4.py)

BGEN GO Scal e, WAMESRE 1T fEFET = W ATid [F s (A r esi ze() ) 5HAE A TEER
Label ##fFd 04223 Scal e 4244 ERIERIFM
#!/usr/bin/env python

from Tkinter {import *

1

2

3

4

5 def resize(ev=None):

6 label.config(font="Helvetica -%d bold' % \
7 scale.get())
8

9 top = Tk(Q)

10 top.geometry('250x150")

12 Tabel = Label(top, text="Hello World!",
13 font="Helvetica -12 bold")
14 Tabel.pack(fill1=Y, expand=1)

16 scale = Scale(top, from_ =10, to=40,

17 orient=HORIZONTAL, command=resize)
18 scale.set(12)

19 scale.pack(fil1=X, expand=1)

20

21 quit = Button(top, text="QUIT',

22 command=top.quit, activeforeground='white',
23 activebackground="red")

24 quit.pack()

25

26 mainloon()

W 54 fiow, TEYAUHIR 2 5T 03 E (E AR & 0 EE b Bon k. FIEE, by
DI 5-4 FFH, HH PRI HEME 36 i GUI PIRES . 157FE, N HE S
HrvIsaE e N 12 (55 181D

[N e
Hello World!

UNIX

Windows

& 5-4 Tkinter 1] Label. Button 1 Scale 5/
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5.3.5 RERER ARG

EE—NHEERN GUI MH 2T, iEFATERIB— T Core Python Programming 5% Core
Python Language Fundamentals 45 41 /43 i) fiw BR ZUN - (PFA).

i BRI EAE Python 2.5 fRACH R INER, 72 R — RAEE S b i) —8 5.
ek %, A LU R “RGE” BT E M S BCREAF RS H, REEIBITH,
PRFENRRSEE, TR ENIRE, LiERRANSHEh, Al & 200 0E T
ZHF R R A

P B BUR IF I — RO EA R RIR T3 e80T LU TRl X 5 Ol 045 R £
X 50, R Ed A B 5 BT, ARG, Jrvkein] 8 sefl. XA 1R 2 vl A
%R, FFHUZ AR EME ARSI, (AWK IR AiE.

GUI g2 A& — MR IF I i bR EH 1, PR VRIRAG AT RETR 22 GUI F - AEAMIE B FoAh—
B, I —BER B T AR [ S5 @A LR X R o FRATIAEE S — NS, fE
AR A R 2 F A M R R AT S Ry st 0 X Fh U Az AL, R
8T F AR ) () 2 2B e AH 8] 1) 5249 8] B — PR 2% AT RIS a2 R, RE AR
— RAE.

A R Al F AZ 8 B AR R IEAT IR, FEZ B R AT 2 2 QN SO IR I R bR, IR
HARPEAR ERBATIX 43, LR ™, B @M% GG H EFZRNIBE . brERB ke T
BIRR BT R B, MEIOIREL QRLT, 590 ELwRET, @A (R
FRUEZ D brEt AR BT . fEiXH, “DoNot Enter” 1 “Wrong Way” H5:& )8 T/ B4,
“Merging Traffic” il “Railroad Crossing” J& T %% 25, 1 “Speed Limit” 1 “One Way”
J& T ARAED 5 o

i 5-5 R H SO E IR SRR, MR BT . S R N, SRt
REfR) TR RHENE: JZE /B E5 BB A . BIRXAE S A ay, (AR RENS Uik 1X L4
ST AT A I

=l 5-5 BEFRmEEE GUI KA (pfaGUI2.py)

FRAE A7 SR ORI GG AT s R SR ERAR . A e T AREBIAR “BERAG” BRI QU 244
#!/usr/bin/env python
from functools import partial as pto

1
2
3
4 from Tkinter import Tk, Button, X

5 from tkMessageBox import showinfo, showwarning, showerror
6

7

8

9

WARN = 'warn'
CRIT = 'crit’
REGU = 'regu’
10
11 SICNS = {

12 'do not enter': CRIT,
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13 'railroad crossing': WARN,

14 '55\nspeed 1imit': REGU,

15 'wrong way': CRIT,

16 'merging traffic': WARN,

17 'one way': REGU,

18 }

19

20 critCB = lambda: showerror('Error', 'Error Button Pressed!')
21 warnCB = lambda: showwarning('Warning',

22 'Warning Button Pressed!')

23 infoCB = lambda: showinfo('Info', 'Info Button Pressed!')

25 top = TkQ)

26 top.title('Road Signs')

27 Button(top, text='QUIT', command=top.quit,
28 bg="'red', fg="white').pack()

30 MyButton = pto(Button, top)

31 CritButton = pto(MyButton, command=critCB, bg='white', fg='red')
32 WarnButton = pto(MyButton, command=warnCB, bg='goldenrodl')

33 ReguButton = pto(MyButton, command=infoCB, bg='white')

35 for eachSign 1in SIGNS:

36 signType = SIGNS[eachSign]

37 cmd = "%sButton(text=%r%s).pack(fill=X, expand=True)' % (

38 signType.title(), eachSign,
39 ".upper(Q)' if signType = QRIT else '.title()"')
40 eval(cmd)

41

42 top.mainloop()

MRPATIXAN N, 7T LAE 240 5-5 s i) GUI #iri .

WRONG WAY |

DO HOT ENTER |

Railroad Crossing |

One Way |

55
Speed Limit

Merging Traffic |

& 5-5 Mac OSX ¢ XDarwin T F1E&H5 ek 5k GUI |37 FH
RITHRRE

% 1~18 47
FeE M SN T functools.partial (). JU>  Tkinter J& 1 LL A LA Tk SHEHECEH 1~54D
Z g, MRS LT —hrE CGF 7~1817).



00 O 0O Linuxd O www.linuxidc.com 0O 0O 0O O

180 H1#45 BANAEAE

% 20~2847

T ST E FH A0 1 B0 ek 85, R B O R NN A e (B8 20~2347). Z A
BTk, WEARE, FHFEIE—A QUIT %4l (5 25~2817 .

% 30~3347

XUEAT o T SR e FRATVE R T P ek 2. 28— B EAR {6 T Button 8RR &
[ top. XM R A MyButton B, ‘&5t 1# H Button 28 (Tkinter.Button() 2 6l g —
D, FER top TEAE RIS — S8, BA KBRS MyButton.

5 B ek B 2 A IRATR SR — B im R £, R TR A . AT R bR A
B R AF AR A . M PO — AR E R W $ L CritButton B CEE @ i 1 A
CritButton()), ‘&t A& IE LI IR R 2L #T RO S Er MyButton, B0 Ut
15 top. Bl B BURIF (0 IX JLAS 280218 ] Button. /R 7] LLE B8 2 0] — 525 B P I i 2%
W B RRE I, W R R EOX N ThRE, X L1 AR M iZ A2 AR B S HAT I
WarnButton 1 ReguButton 442447 [FIRE [ A

# 35~424T

WBIFZHE, BATSARE S S5 FW LAk . FATEEH 4 Python RJ SR 7 4F
B X R LA RS TR R B SRS EL K pack (VBRI . an SRt —
AMFEEION bR E, BOTSAEIAE TR RE s B, #MRbR s T4 28 39170 %
F 3| Python 2.5 fiRATIFIE 51 NH =To/ 55 BB RT . M2 2183 eval () BR B AT 52014k,
5K 5-5 vn. e, AT EFLEIKIE ) GUI BT

WRARAE 2 2.4 BUE 2 RCAS, v LU A “ andlor” 1592 LS A th B3 A =i /B 17
{H 52 functools.partial )ik L HERE AL 25 1, P DA @ HEF AT A 2.5 B 3T M ARA SR AT 1X 4
ENAINAE P

5.3.6 HZg Tkinter 7151

FATRAE I — D TE R IR IA KRG R AT, RIR] 5-6 1 listdirpy. XA AZ—4
Hsehfim i TR, B WAl HxIrs, Rt D3eFsR. ekl EamE s, 5
AR TR B =d, ATEr A e SR A RACE TH S B

il 5-6 XHFEGEA GUI (listdir.py)

XAMEREHN GU R B TISERIER, B T HIRAE. STRHERNR S & Beoh, B3 7 Rprsdi. AL T .
RBERAESE I L

#!/usr/bin/env python

import os

from time import sleep
from Tkinter import *

[V SR P S
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class DirList(object):

def

def

def

__dinit__(self, initdir=None):

self.top = Tk()

self.label = Label(self.top,
text="Directory Lister v1.1'")

self.Tabel.pack()

self.cwd = StringVar(self.top)

self.dirl = Label(self.top, fg='blue',
font=("Helvetica', 12, 'bold'))
self.dirl.pack()

self.dirfm = Frame(self.top)
self.dirsb = Scrollbar(self.dirfm)
self.dirsb.pack(side=RIGHT, fill=Y)
self.dirs = Listbox(self.dirfm, height=15,
width=50, yscrollcommand=self.dirsb.set)
self.dirs.bind('<Double-1>", self.setDirAndGo)
self.dirsb.config(command=self.dirs.yview)
self.dirs.pack(side=LEFT, fi11=BOTH)
self.dirfm.pack()

self.dirn = Entry(self.top, width=50,

textvariable=self.cwd)
self.dirn.bind('<Return>', self.dolLS)
self.dirn.pack()

self.bfm = Frame(self.top)

self.clr = Button(self.bfm, text='Clear’,
command=self.clrDir,
activeforeground="white",
activebackground="blue")

self.1s = Button(self.bfm,
text="'List Directory’',
command=self.dolLS,
activeforeground="white",
activebackground="green')
self.quit = Button(self.bfm, text='Quit',
command=self.top.quit,
activeforeground="white",
activebackground="red")
self.clr.pack(side=LEFT)
self.1s.pack(side=LEFT)
self.quit.pack(side=LEFT)
self.bfm.pack()

if initdir:
self.cwd.set(os.curdir)
self.doLS()

clrDir(self, ev=None):
self.cwd.set('")

setDirAndGo(self, ev=None):
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63 self.last = self.cwd.get()

64 self.dirs.config(selectbackground="red"')
65 check = self.dirs.get(self.dirs.curselection())
66 if not check:

67 check = os.curdir

68 self.cwd.set(check)

69 self.doLSQ)

70

71 def doLS(self, ev=None):

72 error = "'

73 tdir = self.cwd.get()

74 if not tdir: tdir = os.curdir

75

76 if not os.path.exists(tdir):

77 error = tdir + ': no such file'
78 elif not os.path.isdir(tdir):

79 error = tdir + ': not a directory'
80

81 if error:

82 self.cwd.set(error)

83 self.top.update()

84 sleep(2)

85 if not (hasattr(self, "last') \
86 and self.last):

87 self.last = os.curdir

88 self.cwd.set(self.last)

89 self.dirs.config(\

90 selectbackground="LightSkyBlue')
91 self.top.update()

92 return

93

94 self.cwd.set(\

95 "FETCHING DIRECTORY CONTENTS...")
96 self.top.update()

97 dirlist = os.listdir(tdir)

98 dirlist.sort()

99 os.chdir(tdir)

100 self.dirl.config(text=0s.getcwd())

101 self.dirs.delete(0, END)

102 self.dirs.insert(END, os.curdir)

103 self.dirs.insert(END, os.pardir)

104 for eachFile in dirlist:

105 self.dirs.insert(END, eachFile)
106 self.cwd.set(os.curdir)

107 self.dirs.config(\

108 selectbackground="'LightSkyBlue')

109
110 def main():
111 d = DirList(os.curdir)

112 mainloop()

113

114 if __name_ == '__main__':
115 main()

7EPE 5-6 71, FRATAT LLA BIFE Windows R4 HIX AN GUI F2/7 IFE T %S 7E POSIX
Zg LA E 5-7 s
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Windows

"

t:\windows\.templ J

O |

K| 56 Windows ) B 3513 GUI MH

RITIERIX AT ALHE UNIX JB304T, BAAOKT os 1. time.sleep() B #50F Tkinter BEE T
BREMEM TN

% 9~1347

X JUATE LT DirList ZE 4 18& o HOF— MRS I R AR JE A8 15—~ Label #2145,
For B SCAR RN I E bR AR A

% 15~19 47

KHEERT Tk FI—NEE owd, HTRAEUTTEN H R —Z GRS E 2 e 2
WHAYR 7. ARG LA T 5 —A Label #4F, H T R4 E R4 .

% 21~29 47

X—HBrE LT A GUI N R 0By Listbox 35244 dirs, iz a4 7 B0 H i H 5%
IS AEF12 . Scrollbar 7] BALEFH P SO S0E . Listbox FRR/NSFREEFE ) 5136 . IR IX A
AR AE Frame 200 . @i/ ] Listbox fY bind() 77323, Listbox f%1 3 55 m] LA 5 [m] i
PR¥ (setDirAndGo) EHE#T K .

G ERE R — R RS . RS R — S H s R R, A P RiRIX
KR, R SAT . 24 Listbox HEE & I, s setDirAndGo() i
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speckeysd.lock bihiles

— =l

cear | UstDirectory | Quit |

K 5-7 UNIX TR HZRFIFE GUI M

% 31~34 47

SRIGOVEE T — AN SCARME, AT DALPE I s NARZE8 3 1) B 3% 44, MR T BATE Listbox
B 2% H S RSO FIR . X BAX AN SCRMER I T — MR RS 4EE, XAER B T T
DAL A, 38 ] AR [l R Aok T SO A3 . FRATTZ ATAE Listbox T 211 i SR AR 48
EWEFEFEN A . X Listbox Hsc BN, SESCRHESR FEhHN B x4 R )5 5
i Go &40 [FIFE IR «

% 36~5347

BTk, T ANMREMAESE (bfm), FSRE 3 M&s: — “clear” #&4H (clr).
—> “go” %4l (Is) F—A> “quit” #4 (quit). BEMREHAET: TR H G S s B A E
IEEEAE

# 55~57 4T

P BR B 1) B Ja — BB WIAa AL GUI F217, I LA BT AR H S AE g ih 5

% 59~60 4T

crDir() 1 iE2TE T Tk FAF A S ewd (LY THESD H 3. %8 B2 FRERIRAT 24 11 i
W E S, EEENE, MRARER AT I BIEAE R Z AT H . thAh, RiESER R
5] bR A AR B ev IIERIME /& None, AEfTRIXFE A #S 2 B RGN BATHENRIR)
[ R A T RE 2 B, AT RE AN E .

% 6269 47

setDirAndGo() /5 V2 ¥ B 23 I ¥ H 5%, i 8 A doL S() S8k [y H AT M .
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% 71~108 47

FIHATNIE, doLS()Z2%EA GUI B H i R 4. el T Zafid (e, H
Frafe—NHEZR? BRGAE? ). MBREHR, 2 HEMEE R YT 3. Wk
—IEH, e oslistdir()FRHCSERR SO FIFRFFLE Listbox Fi T8 4. M5 G0 THE
HrHFHREER, REBREAZRSBRAE, BRHEHFRRETEE, EX2ZH
W,

% 110~115 47

listdirpy 8 5 — BARID & IX B AR 1) i B850 5 o RAA M B FH AR BT, main() ki %4
AEPAT. M man()REEITR, 2818 GUI M, S5 1A mainloop() k&3 GUI FEFE,
Z e B LA R BT

FEIX AN B AR A AR S B i, e e A N B R — ZR G045 4 0 R £
A, XAERTUIE S TR, I RIRIEWH T/ T804, LA A EA A
AT

BAFECLVENZE T 41 Python A1 Tkinter #5457 GUI SR J7i% . 11043, #47& Tkinter
SRR IR 7 A S DA R 751 | Python AT AL FR AT 1R 22 1T DAER 2 2T IR NP

TR A 2IRIS A, 7T LATE Lib/lib-tk. Lib/ididib F1 Demof/tkinter "4k 3] Tkinter 1757~
R AR Wind2 B AR Python 223576 C:\Python2x |, HTLAYE Libiligtk 1 Liblidlelib 13k
B~ AR o RS H S 7 A B Tkinter 7~ fH: IDLE IDE &A% . t4h, i&H1R
ZH K TK i DR — DS, i H—AR&% 115 Tkinter .

5.4 Hith GUI &N

A B LA — AL Z TR YHEE A GUI &, BN Python &M A+ E KK
ELEA, A, ZERUEKHET . MEARE, AT 4 NRATH TR ASCHE— A6
H) GUI M, 1X 44 TR0 52 Tix (Tk#H03 f&). Pmw (Python MegaWidgets Tkinter
/D). wxPython (wxWidgets ] Python fiiA) LA PyGTK (GTK+[f] Python iRA ). i f5—
AM5F- 435~ AT £E Python 2 1 Python 3 i ] Tile/Ttk. /3R] EAZE 5.5 54k FZRIUHE 245 &,
MIBEHE DL R R B0 L T AL

Tix B 485178 Python SRt EH 1o 1 HAt LA 26 =7 i, FH{EARBEAT I
KA Pmw H 2 Tkinter i— N R, AT LUVE R e & 2351 (A 7 B R 2R 1Y) site packages
HXT). WxPython 5 PyGTK # K Z AT N 8k 4w i% (BrARESE Win32 Wi, it
Hl AT LN ED . — B T HAZHEIRRIUE, SrTUIFE T . FArisl A SRR+
AFH A WS IR UM, TR 2 2RI

Kk 7 Label A1 Button 4b, X Hif 2444 Control (E SpinButton) A1 ComboBox. Control
B B — AN ORISR — S ST R Sk A A 2, SO a4 o A R DA B0 1 — 2L Sk %
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B B“ ETR M7, ComboBox PRI H A H— AN SCASE AR AT — AN R AL IS B A A
(1, B H T E 5% H & SR e U

N A A O IEh YR A, TSI S BAE 2~12 4> 18], Control 2 /FH]F
ERERSN KL, 17 ComboBox FAF ML & 1w LLE SR Zh YRS, 18] 6-8 Bron vix 4> GUI [
MR TRBMERTEN. fELE, BOAEL N ey 24, Hifashyrt
Rk

AIHRPATEAN NG, A RARKE, B 59 o uf i Tix TREREBS T IL
MICRJE T

tix N =] | (231 otk +.py
Animals (in pairs; min: pair, max: dozen) Animals {in pairs; min: pair, max: dozen
Number:.~ 2] Number: [3
Type: | ﬁ Type: -
Tix PyGTK
W wxWidgets _ O] x|
Animals {in pairs; min: pair, max: dozen)
tk -8 x|| Number:
Animals (in pairs; min: pair, max: dozen) I 2 j
Number. 4|2 _P]J Type:
Twe| x| I A
quIT
Pmw wxPython
& 5-8 Win32 T AN GUI T H AL 1) R
Animals (in pairs; min: pair, max: dozen)
Number:lw H:
Type: lpython i]
Tix

K 59 ML Tix THA FESUR A

PRAT AAE 7R 4] 5-7~ 7451 5-10 HH & BX AR HIAE 4 7 GUI T HRAL T RIS . 1 7E 7] 5-11
W, FRATRAE A Tile/Ttk C([RIES €32 Python 2 F1 Python 3 A 1ARED) AR AITTHIX 4 M7
IRe R BLIZX ) 7 EARERIRAR AL, (HRANEE H B ORI SeBlUT e thdh, BATIERAE
H.pyw ¥ J& 44 K FH 1L DOS fir &-47 B 2% 3 & 58
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54.1 Tk¥EOVRE (Tix)

BATNIRB 5-7 1) Tix BERFF4 . Tix /& T/Tk — N R, BRI T2 31 15
PRSI DAL FeAt o] A Tk AE D9 —A> GUI TR TR AR 4. ibATSERE T Python i
Al Tix 1.

<l 5-7 Tix GUI J&7= (animalTix.pyw)
KM T Ti x B, ZEPUE Pyt hon BiHfH.

Ll=R--RE e L

#1/usr/bin/env python

from Tkinter import Label, Button, END
from Tix import Tk, Control, ComboBox

top = Tk()
top.tk.eval('package require Tix")

1b = Label(top,
text="Animals (in pairs; min: pair, max: dozen)')
1b.pack()

ct = Control(top, Tabel='Number:',
integer=True, max=12, min=2, value=2, step=2)
ct.label.config(font="Helvetica -14 bold')

ct.pack()

cb = ComboBox(top, Tabel='Type:', editable=True)

for animal in ('dog', 'cat', 'hamster', 'python'):
cb.insert(END, animal)

cb.pack()

gb = Button(top, text='QUIT',
command=top.quit, bg="red', fg='white')
gb.pack()

top.mainloop()

BT

% 1~747

XEAT R I BT B N DAL EAN GUI #:4E. 28 7 172 Wi s R Tix B

I -

# 8~27 47

IXEEATAIEE T BT FEF: Label (35 9~11 1) . Control (%5 13~16 49 . ComboBox
(25 18~2117) VISR H Button (5 23~2517). X S64% 1 () Hit AN S HUER 2 A U A T
W, AFETRAPRE. Ha, JAVES 27 778N T GUI [ LS.
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5.4.2 Python MegaWidgets (PMW)

A IKE T Python MegaWidgets (W17~ 5-8 ). X AMEEHH R AR TR Tkinter [
ZIRWE . TIEEE GUI T AN — 255 Ak K Tkinter (14247 77

~fil 5-8 Pmw GUI &R (animalPmw.pyw)

%= AMII T T Pyt hon f¥] MegaW dget s 0.
#!/usr/bin/env python

1

2

3 from Tkinter import Button, END, Label, W

4 from Pmw +import initialise, ComboBox, Counter

5

6 top = initialise()

7

8 Tb = Label(top,

9 text="Animals (in pairs; min: pair, max: dozen)')
10 1b.pack()

11

12 ct = Counter(top, labelpos=W, label_text='Number:',
13 datatype='integer', entryfield_value=2,

14 increment=2, entryfield_validate={'validator':
15 "integer', 'min': 2, 'max': 12})

16 ct.pack()

17

18 cb = ComboBox(top, labelpos=W, Tabel_text='Type:')
19 for animal 1in ('dog', 'cat', 'hamster', 'python'):
20 cb.insert(end, animal)

21 cb.pack()

22

23 qgb = Button(top, text="QUIT',

24 command=top.quit, bg='red', fg='white')

25 gb.pack()

26

27 top.mainloop()

Pmw F1 A0 Tix B 7150 A4k, B AR T3S AT 20 b R 45 50 Rl AT . ZE SRR
fREG47 2 Control #LEIR)IE R % Pmw ) Counter. B3 4E T IAE M AR 1 7732, AHET
PR A K 3¢ bR B S Bt - S HOk $ 8 B/ IME R AE, Pmw Al T —AN “validator” a2
ZAEA AL TG 2 Ak

Tix Al Pmw #/2& Tk 5 Tkinter (947 /&, A BUERANTERIF Tk Hilk, XF LA
A THEAL: wxWidgets f1 GTK+. R I,  S3RA 18 FH s AA g ) GUI T H AL
T ) G i 7 T aagm e, AR AT B e BT i

5.4.3 wxWidgets 1 wxPython

wxWidgets (AFTFR Y wxWindows) & —AN 1] LA gt [ H - B 85~ & TR A,
wxWidgets f#H C++s2Bl, I Hi T e 7 —2. @A AP BRI IER Z P& Bl
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. wxWidgets 5 K FIE S B TRAF G B EA GUI, B DUR IR P AT LAFI I A 5
T B A AR A AL RCR . 53— MR AR AR S WR IR T8 F C++F & wxWidgets B,
NEIRA Python £l Perl (193210, -1 5-9 o 48 A wxPython (12048 FH

~f5) 5-9  wxPython GUI ;&7 (animalWx.pyw)
HEEAPIFEA T wePyt hon (1w W dget s). EEE, XEGITAIEIRBIE T — “si zer ” HRAH.

LEAT

TR B AN ] PR T b KA

#!/usr/bin/env python
import wx

class MyFrame(wx.Frame):
def _ init__ (self, parent=None, id=-1, title='"):

wx.Frame.__init__ (self, parent, id, title,
size=(200, 140))

top = wx.Panel(self)

sizer = wx.BoxSizer(wx.VERTICAL)

font = wx.Font(9, wx.SWISS, wx.NORMAL, wx.BOLD)

1b = wx.StaticText(top, -1,
'Animals (in pairs; min: pair, max: dozen)')

sizer.Add(1b)

cl = wx.StaticText(top, -1, 'Number:')
cl.SetFont(font)

ct = wx.SpinCtrl(top, -1, '2', min=2, max=12)
sizer.Add(cl)

sizer.Add(ct)

c2 = wx.StaticText(top, -1, 'Type:')

c2.SetFont(font)

cb = wx.ComboBox(top, -1, '',
choices=("'dog', 'cat', 'hamster','python'))

sizer.Add(c2)

sizer.Add(cb)

gb = wx.Button(top, -1, "QUIT™)
gb.SetBackgroundColour('red")
gb.SetForegroundColour('white')
self.Bind(wx.EVT_BUTTON,

lambda e: self.Close(True), gb)
sizer.Add(gb)

top.SetSizer(sizer)
self.Layout()

class MyApp(wx.App):
def OnInit(self):
frame = MyFrame(title="wxWidgets")
frame.Show(True)
self.SetTopWindow(frame)
return True

def main():
pp = MyApp()
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48 app.MainLoop()
49
50 4if _name__ == '_main__":
51 main()
\ Y Al i
EITHRRE

% 5~374T

KT — Frame 28 (5 5~817), Hri RAFEEIIMERE. ZhEmE—H
PrRat ) i g . fENEZRE, Qg T —A Panel. 7EXANTIARH, fHH BoxSizer B&FT
B ENATA R (G 10~3617), X fE Labe (55 12~14 17 . SpinCtrl (5§
16~20 1D . ComboBox (% 22~27 17) FliEH Button (55 29~341D .

BATBAET-5hE Label ¥ 0% SpinCtrl A1 ComboBox #1441, R yix e b3 A4t
TN, IR RA R S, EATARINE] sizer t, BT sizer WE BT, A
Ja XA AR ATAT R . fE28 1017, ek Es szer REEA RN, XEWERESE L
M FHE1 .

SpinCtrl = — ANk AR AR D R, EHAR 3 Mo, nT DL Sk
FEAH AT FCAE RGN B s> W S AL, HG S IR AR AT EL.

# 39~514T

RS T BT ) Frame PR, G HAEDRRE BT TE LY, JFBCE N B b
Ew 0. wfa, Bshirseltl GUI M, FFITiRiE T .

5.4.4 GTK+#1 PyGTK

5 A& PyGTK fiAds, iXAMl7- A1 wxPython GUI (WL Rl 5-10) JE# AL, & KA
FARMHT /N, FXEEESRI R ey RaerfRE-+arck, %4,

~fj 5-10 PyGTK GUI &R (animalGtk.pyw)

HJE—RBIER T PyGTK CRI GTK+). Fl wxPyt hon [f-FARML, XANHRA FIFEBAERN B R 7 —/4N K. Xt
Ho—"Fix e QU A ARSI R S+ Gl . R RE AR R 5 i TR IR S N30T
#!/usr/bin/env python

1

2

3 dimport pygtk

4  pygtk.require('2.0")

5 dimport gtk

6  import pango

7

8 class GTKapp(object):

9 def _ init_ (self):

10 top = gtk.Window(gtk.WINDOW_TOPLEVEL)

top.connect("delete_event"”, gtk.main_quit)
top.connect("destroy"”, gtk.main_guit)

(S ]



00 O 0O Linuxd O www.linuxidc.com 0O 0O 0O O

$58F GUIKE 191

13 box = gtk.VBox(False, 0)
14 1b = gtk.Label(
15 'Animals (in pairs; min: pair, max: dozen)')
16 box.pack_start(1b)
17
18 sb = gtk.HBox(False, 0)
19 adj = gtk.Adjustment(2, 2, 12, 2, 4, 0)
20 s1 = gtk.Label('Number:")
21 s1.modify_font(
22 pango.FontDescription("Arial Bold 10"))
23 sb.pack_start(sl1)
24 ct = gtk.SpinButton(adj, 0, 0)
25 sh.pack_start(ct)
26 box.pack_start(sb)
27
28 cb = gtk.HBox(False, 0)
29 c2 = gtk.Label('Type:')
30 cb.pack_start(c2)
31 ce = gtk.combo_box_entry_new_text()
32 for animal in ('dog’', 'cat', 'hamster', 'python'):
33 ce.append_text(animal)
34 cb.pack_start(ce)
35 box.pack_start(ch)
36
37 gb = gtk.Button("")
38 red = gtk.gdk.color_parse('red')
39 sty = gqb.get_style()
40 for st in (gtk.STATE_NORMAL,
41 gtk .STATE_PRELIGHT, gtk.STATE_ACTIVE):
42 sty.bg[st] = red
43 gb.set_style(sty)
44 gl = gb.child
45 gl.set_markup('<span color="white">QUIT</span>")
46 gb.connect_object("clicked",
47 gtk.Widget.destroy, top)
48 box.pack_start(gb)
49 top.add(box)
50 top.show_all()
51
52 4if _name__ == '_main__':
53 animal = GTKapp()
54 gtk.main()
RITHRRE
% 1~647

BAISENT 3MAF R, 252 PyGTK. GTK Al Pango. HH, Pango &—1
T XA RAEREE, &1THT 118N (EPrf) . XEFETRZRIANE R GTK+H A
A ARA B (PAZ o

% 8~504T

GTKapp K T AN EEMg. Eatl@allZME D Gl & HE R0
R R, R0l —NEET MR (VBox), fE1ZfmmHaE T EEREN.
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IXFITE wxPython GUI H Ik T LT 58 4 —FF o

SR, AT iLEASFRZA SpinButton. ComboBoxEntry /=47 #H4F (A% wxPython {511~
HFE L THEZD, G0 T aS - KR 5 HE (55 18~35 17), SAFHNIXLE HBoX
RN Z R VBox H1s

7R eI HHZAH 0 VBox IEBIRINZEE N 2 J5, BEira W RER RS L. &
B, EARAE A SRR . XFEMUR N T iR Label () X REEBAE AL —
oI, RIGTEE 44~45 179, FRATRE TARZSMVIAL, FRRH % B E AR SR .

BATIX 2 A RO SRR BB B B A oA s CLLnfE 56 40~ 43 47 M1 B8 S L B At
A, 22 AT A R S i A e B bR 28 . tein, s E AT R A8 A
o, RIGRIM BRI GELIE T Tab 8 B2 Z gk b)), RS R ILLE N #1128 HE
W I E R AR, ER ARSI R S R A, FRIERIZIEEE 45 17 1IARAS AR
FEAE A markup #4718 2.

% 52~54 4T

EXE, GIENH, RN FHAEE.

5.4.5 Tile/Ttk

A2 Y], Tk ERAE RIFFIFEE, T8 GUI TRME, TR — /MR L)
FERI T AL, BRI, 7k HEZ G, SR MFre It RE BRI CHZThhe. 2SI
%, FRESINECEEN T, A % wxWidgets fll GTK+HRXFEE B T AE T .

Tix SEUE IR I BURSRECRE @ 2ok e Tk, MRS A il . Hhr)—
SeAZ O EE R AR T ERAR R UL ARED, (EIL SRR —ANE O R G AR A SR S AR
ho (HJZE, HEBIMUGRY R T Tk MZhEgm .

21 e mr R, R T ARSI A ——Tile E 4. Tile EBISLIL T RZ K
Tk HZ O 0E, R RGN TR Z Bt AU R AR S, E5| N T £475] %,

TR G AE. SAMSHAES, RS IR R AR5 4 AT
DI SRR E] 9 Bl DUSHEE R G A LISIT I E D RS B TE4 45 6. Tile (1
ARSI NEH, UETES Tk 85 MANZLE AN Ttke AFETHIR Tk, Ttk
PEEE RAE R EHE BIAZ O T B3R5 (50 BT 424 1

Tile/Ttk 7E Python 2.7 Al 3.1 fRAH B Ik FaA. A TAEH Ttk, RFTAEH I Python iR AR 7
FREW T W AMK T Tk 85 HIRRA: 48R R Tile C22ds, L WIRIZ A FRE AT AT AR, 78
Python 2.7+, Tile/Ttk J@id ttk i SN MTE 3.L+HARAHT, iZBH g tkinter 2T,
AT PLEL tkinter.ttk S\

1E R4 5-11 AR 5-12 1, YRA] LA 3] animal Ttk.pyw F1 animal Ttk3.pyw (K48, 4351
X} Python 2 Al Python 3 hit A . Joitfii H Python 2 & /2 Python 3, UI S AT /G 7E Ff 4 |
) B #B 4x AE] 5-10 AHABL

N
y
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w5 5-11  Tile/Ttk GUI & (animalTtk.pyw)
W Til e TEAMBORNA C4BAF Tk 8.5 /5, malTtk).

D00 =] TN Ln e e b —

#!/usr/bin/env python

from Tkinter import Tk, Spinbox
from ttk import Style, Label, Button, Combobox

top = Tk()
Style().configure("TButton”,
foreground="white', background="red")

Label (top,
text="Animals (in pairs; min: pair, '
'max: dozen)').pack()

Label(top, text="Number:').pack()

Spinbox(top, from_=2, to=12,
increment=2, font='Helvetica -14 bold').pack()

Label(top, text='Type:').pack()

Combobox (top, values=("dog',
'cat', 'hamster', 'python')).pack()

Button(top, text="QUIT",
command=top.quit, style="TButton™).pack()

top.mainloop()

fj 5-12  Tile/Ttk £ Python 3 ~&J GUIS&/R (animalTtk3.pyw)
Python 3 i Til e TAMKEIR CHEAE Tk 8.5)F, @4k Ttk).

#!/usr/bin/env python3

from tkinter {dimport Tk, Spinbox
from tkinter.ttk import Style, Label, Button, Combobox

top = TkQ
Style().configure("TButton",
foreground="white"', background='red')

Label(top,
text="Animals (in pairs; min: pair,
'max: dozen)').pack()

Label(top, text="Number:').pack()

Spinbox(top, from =2, to=12,
increment=2, font="Helvetica -14 bold').pack()

Label(top, text='Type:').pack()

Combobox(top, values=("'dog"',
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21 'cat', 'hamster', 'python')).pack()

22

23 Button(top, text='QUIT',

24 command=top.quit, style="TButton").pack()

25
26  top.mainloop()

I (<]

Animals (in pairs; min: pair, max: dozen)
Number:
10 3

Type:

I pythaon j

Kl 5-10 TileTtk FHIZIMINLAT Ul

EITHRRE

% 1~447

TK A% O HAE Tk 8.4 AN T 3 ANHiEfE . Horb—AN & AR i F 2111 Spinbox( 5
AhH N2 Label Frame Fl PanedWindow). o FH 244 #5k H T+ Tile/Ttk: Label. Button.
Combobox, DL Style 28 (5 BT SLBldE 4 E 8D,

% 6~84T

XIUTSERME THRE R Style Xt 5. H, Style W RA& 8 EH oK, 7L
WA . XA BT R SGE AN . R e SR B R AL A R AT SR 9%
{ERARTICVE B34 42448 2 S AT SRS S o e 2w AR DL — Rl ya 1) 7 SR AT gm e«
i HOE AN INIAME 2 A 2 1E S HRIE B — AN R T 1 25

% 10~26 47

Pl TSI EAI T GFaE TENMSMHE, XM S5AEN AL HERS A
R UL AR AR . b ads. — e NG BIAREE: — Label I Spinbox
AL, #EHITREEMETERE (&K —/AMEH P E&B i1 Label-Combobox Xit; —A
B Button. ff, AT GUI EEI.

/il 5-12 H{ii | Python 3 [19ARAS A5 26 A1 [R] (I AT fid ke« Python 3 IIRARAS HURTE SN A
JiF X 5. Tkinter 7£ Python 3 HHEE i 44 4 tkinter, H. ttk BEERAS R T tkinter 1) 7 ibk .

5.5 HHXERMEAE GUI

Python Hid A7 — S8 JLAR 1) GUI JTF AR RGERT BMER] . & 5-2 F1 M 17— 23 1 A e J Hox
IV IRERS
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%< 5-2 Python FATAK GUI &%

GUI & # o’

Tk HEXARR

Tkinter/tkinter” TK INTERface: Python BRil 1) TH AL
http://wiki.python.org/moin/Tkinter

Pmw Python MegaWwidgets (Tkinter 7 J&)
http://pmw.sf.net

Tix Tk Interface eXtension (Tk ¥ /&)
http://tix.sf.net

Tile/Ttk Tile/Ttk ERRFEM4E
http://tktable.sf.net

TkZinc(Zinc) PR Tk EATRE (Tk §7 )
http://www.tkzinc.org

EasyGUI (easygui) A B LR HAINEh I GUI (Tkinter 97 )
http://ferg.org/easygui

TIDE+(IDE Studio)

Tix SERITRIEE (% IDE Studio Fl—AME3EAY) Tix 47 IDLE IDE)
http://starship.python.net/crew/mike

WxWidgets #3 #&1R

wxPython

wxWidgets Xf Python 198 E AR, #5°F &1 GUI HEZE (G 2544 9 wxWindows)
http://wxpython.org

Boa Constructor Python IDE A1 wxPython GUI ¥y T.H
http://boa-constructor.sf.net

PythonCard FEF wxPython ST H GUI #J2 T H A (5 HyperCard Ja &)
http://pythoncard.sf.net

wxGLade H—> wxPython GUI %1t T. & (3 Glade. GTK+/GNOME GUI ¥ T2 /5 %)
http://wxglade.sf.net

GTK+GNOME #H%4&k

PYGTK GIMP T HAL (GTK+) K Python

http://pygtk.org

GNOME-Python

GNOME AT K FEXT Python f485E il A<
http://gnome.org/start/unstable/bindings
http://downl oad.gnome.org/sources/gnome-python

Glade AT GTK+#1 GNOME fJ GUI i T. A
http://glade.gnome.org

Pycui (cur) P5F- 411 “Pythonic” X GUI APl (1T Cocoa
[Mac OS X]#1 GTK+[POSIX/X11 F1 Win32] Z )
http://www.cosc.canterbury.ac.nz/~ greg/python_gui

QUK DE #H%&3R

PyQt Trolltech 714 11 Qt GUI/XML/SQL C++ L B A%} Python (48 E /A (4>

[RUE F AT
http://riverbankcomputing.co.uk/pyat
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(5D
GUI & w7
PyKDE KDE SR 5%} Python 4658 hit A
http://riverbankcomputing.co.uk/pykde
eric PyQt F & ({4 i QScintilla 4 4H 2845 /£ Python IDE
http://die-offenbachs.de/detlev/eric3
http://ericide.python-hosting.com/
PyQtGPL Qt (Win32Cygwin #iil 1), Sip. QScintilla. PyQt 1

http://pythonqt.vanrietpaap.nl

HibFFE GUI TES

FXPy FOX T AL (http:/fox-toolkit.org) % Python HI485E A
http://fxpy.sf.net

PYyFLTK (fltk) FLTK T EAY Chitp://fltk.org) %} Python 14552 it A<
http://pyfltk.sf.net

PyOpenGL (OpenGL) OpenGL (http://opengl.org) Xt Python fI45 & kit 4<
http://pyopengl.sf.net

R

win32ui K MFC (5T Python f) Windows 3™ &)
http://starship.python.net/crew/mhammond/win32

swing Sun Microsystems Java/Swing (3&F Jython)

http://jython.org

@ Python 2 H124 Tkinter, Python 3 # >4 tkinter.

A LAFE Python wiki #iff) GUI %2 7 i #£. 3 5 % Python A5 GUI T A, iZ it it bk 7y
http://wiki.python.org/moin/GuiProgramming.

5.6 %43

51 &P/ RFEFRM. ERIAE DRSS SEAE D& A .

52 @EAt AR ETIRSEER TR

5-3 Label =1, &k tkhellol.py B4, A HARE & SOEE B “Hello World! 7.

5-4 Label #= Button 421, &4 tkhello3.py JHIAS, BRT QUIT #%414h, FHRIN 3 N8
P %R IX 3 AN AT B — AR ] LA SCARAR S I 28, T LEARZE R A
<RI Button (44 (ISCAR . $éun: PR TRE 3R T, B0E A T
SE— AN EEFET SEBR EA AR 2 3 AR 50,

55 Label. Button #= Radiobutton 4= 14 . 181505 ] 5-4 HIfRU T %, f# ] 3 /™ Radiobutton
Skedz il Label SCAS R IR o B SR AG PN F40L : QUIT 4411 A1 update 14411 - 24 #f7 update
PN, SCASKRES o itk o ) Radiobutton T S0 A . 154 Radiobutton i

ok, T Label fRFFAZ.


http://fox-toolkit.org/�
http://fltk.org/�
http://opengl.org/�
http://wiki.python.org/moin/GuiProgramming�
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56 Label. Button #= Entry 4=#F. f&504(Z5 > 5-5 (fE¥ 7 %, K Radiobutton # i h—
A Entry SCAKE, B ILBGEN “Helo World!” (E/x7E Label FIFIaH 7 FF
). FH P AT DS R SCAR 457 5 iR Entry SCAKE, HRi7 update %45, 1E
Label H1 BB A

57 Label F= Entry 424 & Python /0. @il —A> GUI B, HAfE—A ik P4t
AR A Entry SCARKE . AT IO N S, 4G H ER1E Label Frisd.
LR (GEsD): H Entry SCAHER ey — AN FileOpen i T ) 8, {5 H
W, AR R U S [FIFEHE, 253 BN —A Exit B Quit iE T, >k
HE5E QUIT 42411 .

58 ME ey ARGIFE . M BTG M7 ZAIE — AR SO GRS . FTLAE
T MR SO B SR T AE Text 38 4F EBIRFEH P g 30 . M PR
HS R CEEA M QUIT #2404 QUIVEXit ST, S#idtne TR AU
PR H .

A R PP SR AR, Wi — T XN AP S A
PR B BRI, PRS0 A 75 LR Text 20 AN F AT S (B S R 2
K.

59 Z&BWAREM . TR EAEARG S h e, BAE—AN DR 4
12 LFEMIR RS 45 RS Ao EA TR ZE GUI, BRAFRABZEAIE— GUI A T-AT
IACE, e, wiiS . RS AR, BIRA RS A S . FRA T A2
% BRI R g, A MO I AR I P N (ORI IR S5 e om | H A% S RV
B, T HARR 2R THOE B IR RRG R P . B ETS GUI MIZAE IR
FAR ARSI — D Z2AT R XIS T BRI 5 iE, B — AN SCARHE
THRZH AN

510 A HA GUI. A A AN E T BRG] GUI B ERIEF AL, (H X #HA Fr
ANFE REAT RGBT T A, AHE B EA S n— 2.
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